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|�ƌĂƔƚŦƌŵĂ�DĂŬĂůĞƐŝ�ͬ�Research Article| 

�ĞĐĞƌŝ�dĞŵĞůůŝ�^ŽƌƵůĂƌŦŶ͖�PǌĞůůŝŬůĞƌŝ͕�PŒƌĞƚŵĞŶĞ�ǀĞ�PŒƌĞŶĐŝǇĞ�zĂŶƐŦŵĂůĂƌŦ�

dŚĞ��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�dŚĞ�^Ŭŝůů��ĂƐĞĚ�YƵĞƐƚŝŽŶƐ�ĂŶĚ�dŚĞŝƌ�ZĞĨůĞĐƚŝŽŶƐ�ŽŶ�dĞĂĐŚĞƌƐ�ĂŶĚ�^ƚƵĚĞŶƚƐ�

^ĞƌŬĂŶ�mE^�>1͕�^ĞůĕƵŬ�KABA2�

�ŶĂŚƚĂƌ�<ĞůŝŵĞůĞƌ�
1. DĞƌŬĞǌŝ�^ŦŶĂǀůĂƌ 

2. LGS 

3. �ĞĐĞƌŝ�ƚĞŵĞůůŝ�ƐŽƌƵůĂƌ 

�

�ďƐƚƌĂĐƚ�
dŚŝƐ�ƐƚƵĚǇ�ĂŝŵƐ�Ăƚ ĞǆĂŵŝŶŝŶŐ�ƚĞĂĐŚĞƌƐ͛�ǀŝĞǁƐ�ŽŶ the characteristics of the skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�in the High 
^ĐŚŽŽů��ŶƚƌĂŶĐĞ��ǆĂŵ�;>'^Ϳ�since 2018, the reasons for their changes, and their reflections on teachers and students. ,ĂǀŝŶŐ�
a ƋƵĂůŝƚĂƚŝǀĞ� ƌĞƐĞĂƌĐŚ�ŵŽĚĞů͕� ƚŚĞ�ƐƚƵĚǇ�ĞŵƉůŽǇĞĚ ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ĚĞƐŝŐŶ. The ǁŽƌŬŝŶŐ�ŐƌŽƵƉ ĐŽŶƐŝƐƚĞĚ�ŽĨ�ϭϰ�ǀŽůƵŶƚĞĞƌ�
teachers ǁŚŽ�ǁŽƌŬĞĚ at ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ŝŶ�<ĂŚƌĂŵĂŶŵĂƌĂƔ�ĚƵƌŝŶŐ�ƚŚĞ�ϮϬϭϵ�ĂŶĚ�ϮϬϮϬ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ�and ǁŚŽƐĞ�branches 
ǁĞƌĞ� included ŝŶ�,ŝŐŚ�^ĐŚŽŽů��ŶƚƌĂŶĐĞ�ĞǆĂŵ͘�The ĚĂƚĂ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ� ƚŚƌŽƵŐŚ�Ă� ƐĞŵŝ-ƐƚƌƵĐƚƵƌĞĚ� ŝŶƚĞƌǀŝĞǁ� ĨŽƌŵ͘��ŽŶƚĞŶƚ�
ĂŶĂůǇƐŝƐ�ǁĂƐ�ƵƐĞĚ�ĚƵƌŝŶŐ�data analysis. dŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ stated that skill-based questions are daily life related, challenging and 
ĚŝƐƚŝŶĐƚŝǀĞ� ƋƵĞƐƚŝŽŶƐ� ƚŚĂƚ� ŶŽƚ� ŽŶůǇ� ƚĞƐƚ� ƌĞĂĚŝŶŐ� ƐŬŝůůƐ� ďƵƚ� ĂůƐŽ� ƌĞƋƵŝƌĞ� ŚŝŐŚ� ůĞǀĞů�ŵĞŶƚĂů� ƐŬŝůůƐ͘� � ^Ŭŝůů-based questions ǁĞƌĞ�
identified to contribute to the ƚĞĂĐŚĞƌƐ͛�ƉƌŽĨĞƐƐŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ͕�yet they led to ƐŽŵĞ�ƉƌŽĨĞƐƐŝŽŶĂů�ĚŝĨĨŝĐƵůƚŝĞƐ�ƐƵĐŚ�ĂƐ�ůĂĐŬ�
ŽĨ�ƌĞƐŽƵƌĐĞƐ�ĂŶĚ�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�unable able to ĐĂƚĐŚ�ƵƉ�ǁŝƚŚ�ƚŚĞ�ĐƵƌƌŝĐƵůƵŵ. Besides, skill-based questions ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ƚŽ�
ŵĂŬĞ�ĐŽŶƚƌŝďƵƚŝŽŶ to the sƚƵĚĞŶƚƐΖ�ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�ƐŬŝůůƐ͕�ŚŝŐŚĞƌ-ŽƌĚĞƌ�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ͕�ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ�ƐŬŝůůƐ�ĂŶĚ�ŐƌĂƉŚŝĐ�ƌĞĂĚŝŶŐ�
ƐŬŝůůƐ� ĂƐ�ǁĞůů� ĂƐ�ŵĂŬŝŶŐ�ŬŶŽǁůĞĚŐĞ�ŵĞĂŶŝŶŐĨƵů͘�,ŽǁĞǀĞƌ͕� they also had Ă�ŶĞŐĂƚŝǀĞ� ŝŵƉĂĐƚ�ŽŶ� ƐƚƵĚĞŶƚƐ�ǁŝƚŚ� ůŽǁ�ĂĐĂĚĞŵŝĐ�
ĂĐŚŝĞǀĞŵĞŶƚ, suĐŚ�ĂƐ�ŚĂǀŝŶŐ�Ă�ƐĞnse of failure. 

Pǌ�
�Ƶ� ĂƌĂƔƚŦƌŵĂŶŦŶ� ĂŵĂĐŦ� >ŝƐĞůĞƌĞ� 'ŝƌŝƔ� ^ŦŶĂǀŦ͛ŶĚĂ� ;LGS) 2018 ǇŦůŦŶĚĂŶ� ŝƚŝďĂƌĞŶ� ƐŽƌƵůŵĂǇĂ� ďĂƔůĂŶĂŶ� ďĞĐĞƌŝ� ƚĞŵĞůůŝ� ƐŽƌƵůĂƌŦŶ͖�
ƂǌĞůůŝŬůĞƌŝ͕� ĚĞŒŝƔŵĞ� ƐĞďĞƉůĞƌŝ͕� ƂŒƌĞƚŵĞŶĞ� ǀĞ� ƂŒƌĞŶĐŝǇĞ� ǇĂŶƐŦŵĂůĂƌŦŶŦŶ� ŶĞůĞƌ� ŽůĚƵŒƵŶƵ� ƂŒƌĞƚŵĞŶ� ĂůŐŦůĂƌŦ ĚŽŒƌƵůƚƵƐƵŶĚĂ�
ŝŶĐĞůĞŵĞŬƚŝƌ͘� �ƌĂƔƚŦƌŵĂ�ŽůŐƵ� ďŝůŝŵ�ĚĞƐĞŶŝŶĚĞ� ŐĞƌĕĞŬůĞƔŵŝƔ ŶŝƚĞů� ďŝƌ� ĂƌĂƔƚŦƌŵĂĚŦƌ͘� �ƌĂƔƚŦƌŵĂŶŦŶ� ĕĂůŦƔŵĂ� ŐƌƵďƵŶƵ�ϮϬϭϵ-2020 
ƂŒƌĞƚŝŵ� ǇŦůŦŶĚĂ� <ĂŚƌĂŵĂŶŵĂƌĂƔ͛ƚĂ� ŽƌƚĂŽŬƵů� ŬĂĚĞŵĞƐŝŶĚĞ� ŐƂƌĞǀ� ǇĂƉĂŶ͕� ĂůĂŶŦŶĚĂ� >'^͛ĚĞ� ƐŽƌƵ� ĕŦŬĂŶ� ϭϰ� ŐƂŶƺůůƺ� ƂŒƌĞƚŵĞŶ�
ŽůƵƔƚƵƌŵƵƔƚƵƌ͘� ��ƌĂƔƚŦƌŵĂĚĂ�ǀĞƌŝůĞƌ� ǇĂƌŦ�ǇĂƉŦůĂŶĚŦƌŦůŵŦƔ�ŐƂƌƺƔŵĞ�ĨŽƌŵƵǇůĂ�ĞůĚĞ�ĞĚŝůŵŝƔƚŝƌ͘� �sĞƌŝůĞƌŝŶ�ĂŶĂůŝǌŝŶĚĞ� ŝĕĞƌŝŬ�ĂŶĂůŝǌŝ�
ŬƵůůĂŶŦůŵŦƔƚŦƌ͘���ƌĂƔƚŦƌŵĂĚĂ�ďĞĐĞƌŝ�ƚĞŵĞůůŝ�ƐŽƌƵůĂƌŦŶ͖�ŽŬƵŵĂ�ďĞĐĞƌŝƐŝŶĞ�ǇƂŶĞůŝŬ͕�ƺƐƚ�ĚƺǌĞǇ�ǌŝŚŝŶƐĞů�ďĞĐĞƌŝ�ŐĞƌĞŬƚŝƌĞŶ͕�ǌŽƌůĂǇŦĐŦ͕�
ŐƺŶůƺŬ�ŚĂǇĂƚůĂ�ŝůŝƔŬŝůŝ͕�ĂǇŦƌƚ�ĞĚŝĐŝ�ƐŽƌƵůĂƌ�ŽůĚƵŒƵ�ƐŽŶƵĐƵŶĂ�ƵůĂƔŦůŵŦƔƚŦƌ͘��ĞĐĞƌŝ�ƚĞŵĞůůŝ�ƐŽƌƵůĂƌ�ƂŒƌĞƚŵĞŶůĞƌŝŶ�ŵĞƐůĞŬŝ�ŐĞůŝƔŝŵŝŶĞ�
ŬĂƚŬŦ�ƐĂŒůĂŵĂŬůĂ�ďŝƌůŝŬƚĞ͕�ƂŒƌĞƚŵĞŶlere ƉƌŽŐƌĂŵŦ ǇĞƚŝƔƚŝƌĞŵĞŵĞ�Őŝďŝ�ďĂǌŦ�ŵĞƐůĞŬŝ�ǌŽƌůƵŬůĂƌ�ŐĞƚŝƌĚŝŒŝ�ĂƌĂƔƚŦƌŵĂĚĂ�ƵůĂƔŦůĂŶ�ĚŝŒĞƌ�
biƌ�ƐŽŶƵĕƚƵƌ͘��ƌĂƔƚŦƌŵĂ�ƐŽŶƵĐƵŶĂ�ŐƂƌĞ�ďĞĐĞƌŝ� ƚĞŵĞůůŝ�ƐŽƌƵůĂƌ ƂŒƌĞŶĐŝůĞƌŝŶ͖�ƉƌŽďůĞŵ�ĕƂǌŵĞ�ďĞĐĞƌŝůĞƌŝ� ŝůĞ�ƺƐƚ�ĚƺǌĞǇ�ĚƺƔƺŶŵĞ�
ďĞĐĞƌŝůĞƌŝŶŝ� ŐĞůŝƔƚŝƌŵĞǇĞ͕ ďŝůŐŝǇŝ� ĂŶůĂŵůŦ� ŚĂůĞ� ŐĞƚŝƌŵĞůĞƌŝŶĞ͕ ǇŽƌƵŵ� ďĞĐĞƌŝůĞƌŝŶŝ� ĂƌƚŦƌŵĂůĂƌŦŶĂ͕� ŐƌĂĨŝŬ� ŽŬƵŵĂůĂƌŦŶĂ ŬĂƚŬŦ�
ƐĂŒůĂŵŦƔƚŦƌ. Ancak ĂƌĂƔƚŦƌŵĂĚĂ ďĞĐĞƌŝ�ƚĞŵĞůůŝ�ƐŽƌƵůĂƌŦŶ�ĂŬĂĚĞŵŝŬ�ĂŶůĂŵĚĂ�ďĂƔĂƌŦƐŦ�ĚƺƔƺŬ�ƂŒƌĞŶĐŝůĞƌŝŶ�ďĂƔĂƌŦƐŦǌůŦŬ�ĚƵǇŐƵƐƵŶĂ�
ŬĂƉŦůŵĂůĂƌŦŶĂ�ŶĞĚĞŶ�ŽůŵĂŬ�Őŝďŝ�ŽůƵŵƐƵǌ�ǇĂŶƐŦŵĂůĂƌŦŶŦŶ�ĚĂ�ŽůĚƵŒƵ ďƵůƵŶŵƵƔƚƵƌ.    
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dŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ�;DŽE�Ϳ�ĞŶƐƵƌĞs ƚŚĂƚ�ŝŶĚŝǀŝĚƵĂůƐ�ƌĞĐĞŝǀĞ�ƋƵĂůŝĨŝĞĚ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ƉƌŝŶĐŝƉůĞ�

ŽĨ�ĞƋƵĂůŝƚǇ�ŽĨ�ŽƉƉŽƌƚƵŶŝƚǇ�ŝŶ�ĞĚƵĐĂƚŝŽŶ�;EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ��ĂƐŝĐ�>Ăǁ͕�ϭϵϳϯͿ�ĂŶĚ�ǁŝƚŚ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƚŚĞ�ƐŽĐŝĂů�ƐƚĂƚĞ�;TC 
Constitution, 1982) iŶ� dƵƌŬĞǇ͕� ǁŚĞƌĞ� ĐŽŵƉƵůsory eĚƵĐĂƚŝŽŶ� ůĂƐƚƐ� ƚǁĞůǀĞ� ǇĞĂƌƐ. Schools take significant ƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐ� ĨŽƌ�
ŝŶĚŝǀŝĚƵĂůƐ� ƚŽ� ƌĞĐĞŝǀĞ� ƋƵĂůŝƚǇ� ĞĚƵĐĂƚŝŽŶ͘� �ǀĞŶ� ƚŚŽƵŐŚ they ŵĂŬĞ� ĂŶ� ĞĨĨŽƌƚ� ĨŽƌ� ƉƌŽǀŝĚŝŶŐ ŝŶĚŝǀŝĚƵĂůƐ�ǁŝƚŚ� ƌĞĐĞŝǀŝŶŐ a qualified 
education, ƚŚĞƌĞ�ŵĂǇ�ďĞ�ƋƵĂůŝƚǇ�ĚŝĨĨĞƌĞŶĐĞƐ�ĂŵŽŶŐ�ƐĐŚŽŽůƐ�ĚƵĞ�ƚŽ�ǀĂƌŝŽƵƐ�ƌĞĂƐŽŶƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ĂĚŵŝŶŝƐƚƌĂƚŽƌƐ�ĂŶĚ�ƚĞĂĐŚĞƌƐ͕�ƚŚĞŝƌ�
ƉŚǇƐŝĐĂů� ĐĂƉĂĐŝƚŝĞƐ͕� ǁŽƌŬƐŚŽƉƐ͕� ůĂďŽƌĂƚŽƌŝĞƐ͕� ĞƋƵŝƉŵĞŶƚ͕� ůŝďƌĂƌŝĞƐ͕� ĐŽŵƉƵƚĞƌƐ͕� ƚŚĞ� ŶƵŵďĞƌ� ŽĨ� ƐƚƵĚĞŶƚƐ� ŝŶ� ƚŚĞ� ĐůĂƐƐƌŽŽŵƐ�
;�ƺǇƺŬƂǌƚƺƌŬ͕�ϮϬϭϲ͖�'ĞĚŝŬŽŒůƵ͕�ϮϬϬϱͿ͕�ƉĂƌĞŶƚƐ͛�socio-ĞĐŽŶŽŵŝĐ� ůĞǀĞů�ĂŶĚ� ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ� ƚŚĞ�ƉŚǇƐŝĐĂů�ĞŶǀŝƌŽŶŵĞŶƚ� ŝŶ�ǁŚŝĐŚ� ƚŚĞ�
schools are located. Due to aůů�ƚŚĞ�ĂĨŽƌĞŵĞŶƚŝŽŶĞĚ�quality differences, ƐŽŵĞ�ƐĐŚŽŽůƐ�ŵĂǇ ĐŽŵĞ�ƚŽ�ƚŚĞ�ƉƌŽŵŝŶĞŶĐĞ and ĂƌĞ�ŵŽƌĞ�
ĚĞŵĂŶĚĞĚ. dŚĞ�ůŽǁ quota of these schools and high ĚĞŵĂŶĚ�ŚĂƐ�resulted in an ŝŵďĂůĂŶĐĞ�ŽĨ�ƐƵƉƉůǇ�ĂŶĚ�ĚĞŵĂŶĚ͕�ůĞĂĚŝŶŐ�to the 
ĞŵĞƌŐĞŶĐĞ�ŽĨ�ƚŚĞ�ĞǆĂŵŝŶĂƚŝŽŶ�as a ƉŚĞŶŽŵĞŶŽŶ�;�ĂǇŬĂů͕�ϮϬϭϰ͖��ƺǇƺŬƂǌƚƺƌŬ͕�ϮϬϭϲͿ͘��ĞŶƚƌĂů�ĞǆĂŵƐ�ŝŶ�dƵƌŬĞǇ�;�ĞƉŶŝ͕�PǌƐĞǀŐĞŶĕ͕�
& Gökdere, 2003) are also nĂŵĞĚ as "high stakes tests" in the ƌĞůĞǀĂŶƚ literature ;,ĂŵŝůƚŽŶ͕�^ƚĞĐŚĞƌ͕�Θ�<ůĞŝŶ͕�ϮϬϬϮ͖�:ŽŶĞƐ͕�:ŽŶĞƐ�
ĂŶĚ�,ĂƌŐƌŽǀĞ͕�ϮϬϬϯ͖�<ƵŵĂŶĚĂƔ and Kutlu, 2010). 

�ĞŶƚƌĂů�ĞǆĂŵƐ�ƚŚĂƚ�ŚĂǀĞ�ƚƵƌŶĞĚ�ŝŶƚŽ�Ă�ƐƚƌƵŐŐůĞ�ĨŽƌ�ĞǆŝƐƚĞŶĐĞ both ĨŽƌ�ĨĂŵŝůŝĞƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�;�ƺǇƺŬƂǌƚƺƌŬ͕�ϮϬϭϲ͖�<ĂƌĂĚĞŶŝǌ͕��ƌ�
ĂŶĚ�dĂŶŐƺůƺ͕�ϮϬϭϰͿ�ĂƌĞ�ĂĚŵŝŶŝƐƚĞƌĞĚ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ� ;DŽE�Ϳ�ĂŶĚ�ƚŚĞ�^ƚƵĚĞŶƚ�^ĞůĞĐƚŝŽŶ�ĂŶĚ�WůĂĐĞŵĞŶƚ�
�ĞŶƚĞƌ�;P^zDͿ�ŝŶ�dƵƌŬĞǇ͘��ĞŶƚƌĂů�ĞǆĂŵƐ͕�ǁŚŝĐŚ�ĂƌĞ�ĐůŽƐĞůǇ�ƌĞůĂƚĞĚ�ƚŽ�Ă�ůĂƌŐĞ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƐŽĐŝĞƚǇ�;�ĂŶ͕�ϮϬϭϳ͖��ŝĨƚĕŝůŝ͕�ϮϬϬϳͿ͕�ŚĂǀĞ�
resulted in Ă�ŐƌĞĂƚ�ƐƚƌĞƐƐ�ĂŶĚ�ĂŶǆŝĞƚǇ�ƚŽŽů�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ŽǀĞƌ�ƚŝŵĞ�;�ƺǇƺŬƂǌƚƺƌŬ͕�ϮϬϭϲ͖��ŝŶĕ͕��ĞƌĞ͕�Θ�<ŽůƵŵĂŶ͕�ϮϬϭϰ͖�'ƺŶĚŽŒĚƵ͕�
<ŦǌŦůƚĂƔ͕�Θ��ŝŵĞŶ͕�ϮϬϭϬ͖�<ƵƚůƵ͕�ϮϬϬϭ͖�DĂƌƚ͕�ϮϬϭϰ͖�bĂĚ�ĂŶĚ�bĂŚŝŶĞƌ͕�ϮϬϭϲ͖�bĂŚŝŶ͕�hǌ��ĂƔ͕�bĂŚŝŶ�&ŦƌĂƚ͕�^ƵĐƵŽŒůƵ͕�ϮϬϭϮ͖�dĂƔŬŦŶ�ĂŶĚ�
Aksoy, 2018). Therefore, the ƐƚƵĚĞŶƚƐ�ƉƌĞƉĂƌŝŶŐ�ĨŽƌ�ƚŚĞ�ĞǆĂŵƐ�ŚĂǀĞ�ĚŝĨĨŝĐƵůƚŝĞƐ�ŝŶ�ƐŽĐŝĂů͕�ƐƉŽƌƚŝǀĞ͕�ĐƵůƚƵƌĂů�ĂŶĚ�ƉŚǇƐŝĐĂů�ĂĐƚŝǀŝƚŝĞƐ�
;�ĂŬŦƌĐŦ�Θ�<ŦƌŦĐŦ͕�ϮϬϬϴ͖�<ƵŵĂŶĚĂƔ Θ�<ƵƚůƵ͕�ϮϬϭϰ͖�bĂŚŝŶ�Ğƚ�Ăů͕͘�ϮϬϭϮ). �ĞŶƚƌĂů�ĞǆĂŵƐ�ĐƌĞĂƚĞ�ŶƵŵĞƌŽƵƐ�ĂĚǀĞƌƐĞ�ĞĨĨĞĐƚƐ�ŶŽƚ�ŽŶůǇ�ĨŽƌ�
ƐƚƵĚĞŶƚƐ�ďƵƚ�ĂůƐŽ�ĨŽƌ�ĨĂŵŝůŝĞƐ�ĂƐ�ǁĞůů�ĂƐ teachers (�ĂŬŦƌ�Θ�<ŦƌŦĐŦ͕�ϮϬϬϴ͖��ƵǇƌƵŬ͕�ϮϬϭϰ͖��ĞƚŝŶ�Θ�mŶƐĂů͕�ϮϬϭϵ͖�'ƺŶĚŽŒĚƵ�Ğƚ�Ăů͕͘�ϮϬϭϬ͖�
<ĂŚǀĞĐŝ͕�ϮϬϬϵ͖�bĂŚŝŶ�Ğƚ�Ăů͕͘�ϮϬϭϮͿ͘ 

The cancellation of ,ŝŐŚ�^ĐŚŽŽů��ŶƚƌĂŶĐĞ��ǆĂŵŝŶĂƚŝŽŶ�;>'^Ϳ͕�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ĨŝƌƐƚ�ƐƚĞƉ�ŽĨ�ƚŚĞ�ĐĞŶƚƌĂů�ĞǆĂŵ͕�ŚĂƐ�ďĞĞŶ�Ă�ŚŽƚ�ƚŽƉŝĐ 
for years, but ŵĞƌĞůǇ�ŝƚƐ�ŶĂŵĞ�ŚĂƐ�ĐŚĂŶŐĞĚ�;'ƺůĞƌ͕��ƌƐůĂŶ͕�Θ��ĞůŝŬ͕�ϮϬϭϵͿ�ĂŶĚ�ĐŽŶƚŝŶƵĞĚ�ŝƚƐ�ĞǆŝƐƚĞŶĐĞ�ƵŶĚĞƌ�ĚŝĨĨĞƌĞŶƚ�ŶĂŵĞs such 
as LGS, OKS, SBS, TEOG (�ĂƚƵƌ͕�hůƵƚĂƔ�ĂŶĚ��ĞǇƌĞƚ͕�ϮϬϭϵ͖��ŝŶĕ�Ğƚ�Ăů͕͘�ϮϬϭϰ͖�7ŶĐŝŬĂďŦ͕�WĞŬƚĂƔ�ĂŶĚ�^ƺůĞ͕�ϮϬϭϲͿ͘��ƉƉůŝĞĚ�ĂƐ�>'^�ƐŝŶĐĞ�
the 2017-ϮϬϭϴ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ͕�ƚŚŝƐ�ĞǆĂŵ�ĐŽŶƐŝƐƚƐ�ŽĨ�ƚǁŽ�ƐĞƐƐŝŽŶƐ͘�The first session includes dƵƌŬŝƐŚ͕�ZĞůŝŐŝŽƵƐ��ƵůƚƵƌĞ�ĂŶĚ�DŽƌĂů�
<ŶŽǁůĞĚŐĞ͕� d͘�͘� RĞǀŽůƵƚŝŽŶ� ,ŝƐƚŽƌǇ� ĂŶĚ� <ĞŵĂůŝƐŵ� ĂŶĚ� &ŽƌĞŝŐŶ� >ĂŶŐƵĂŐĞ� ĐŽƵƌƐĞƐ͕� ĂŶĚ� ƚŚĞ� second session ĞŶĐŽŵƉĂƐƐĞƐ 
DĂƚŚĞŵĂƚŝĐƐ�ĂŶĚ�^ĐŝĞŶĐĞ�ĐŽƵƌƐĞƐ. Candidates are ƉŽƐĞĚ questions related to ƚŚĞ�ǀĞƌďĂů�ĂƌĞĂ�ŽĨ�ϱϬ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ĨŝƌƐƚ�ƐĞƐƐŝŽŶ�
ĂŶĚ�ƚŚĞ�ŶƵŵĞƌŝĐĂů�ĂƌĞĂ�ŽĨ�ϰϬ�ƋƵĞstions in the second session (DŽE�, 2020). 

Since the 2017-ϮϬϭϴ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ͕�ƐŽŵĞ�ĐŚĂŶŐĞƐ�ŚĂǀĞ�ďĞĞŶ�ŵĂĚĞ�regarding the structure of LGS questions. Therefore, it is 
likely that the structure of LGS questions is ŵŽƐƚůǇ related to reading, understanding, reasoning, associating ŬŶŽǁůĞĚŐĞ ǁŝƚŚ�ĚĂŝůǇ�
life and using higher-ůĞǀĞů�ŵĞŶƚĂů�ƐŬŝůůƐ�ƌĂƚŚĞƌ�ƚŚĂŶ only ŵĞĂƐƵƌŝŶŐ�ŬŶŽǁůĞĚŐĞ͘�dŚŝƐ�ŶĞǁ�ƋƵĞƐƚŝŽŶ�ƐƚƌƵĐƚƵƌĞ�ŝƐ�defined as a skill-
based question ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚĂƚ�the ƋƵĞƐƚŝŽŶƐ�ŝŶ�W/^��ĂƌĞ�ŽƌŝĞŶƚĞĚ�ƚŽǁĂƌĚƐ�ƌĞĂůŝǌŝŶŐ�ǁŚĂƚ�
students ŚĂǀĞ�ůĞĂƌŶĞĚ͕�ƐŽůǀŝŶŐ�ƉƌŽďůĞŵƐ�ĂŶĚ�ƌĞĂƐŽŶŝŶŐ͕�ƚŚŝŶŬŝŶŐ�ĐƌŝƚŝĐĂůůǇ�ĂŶĚ�ƵƐŝŶŐ�ŬŶŽǁůĞĚŐĞ (Batur et al., 2019), ŝƚ�ŵĂǇ�ďĞ�ǁŝƐĞ�
ƚŽ�ŵĞŶƚŝŽŶ that skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ� ŝŶ� >'^�ĞǆĂŵ�ĂƌĞ� ƐŝŵŝůĂƌ� ƚŽ� ƚŚŽƐĞ� ŝŶ�W/^�͘� /Ŷ� ƚŚŝƐ� regard, skill-based questions ŵĂǇ also 
ĐŽŶƚƌŝďƵƚĞ�ƚŽ�dƵƌŬĞǇΖƐ�ƌĂŶŬŝŶŐ�ŝŶ�ƚŚĞ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ĞǆĂŵƐ͘ 

Although ǀĂƌŝŽƵƐ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ�ŽŶ�>'^�Ăƚ�ĚŝĨĨĞƌĞŶƚ�ƚŝŵĞƐ�;�ŬĂǇ͕�ϮϬϭϳ͖��ŬƐŽǇ͕�ϮϬϭϳ͖��ĂŬŦƌĐŦ�ĂŶĚ�<ŦƌŦĐŦ͕�ϮϬϬϴ͖��ĂƚƵƌ�Ğƚ�
Ăů͕͘�ϮϬϭϵ͖��ƺǇƺŬƂǌƚƺƌŬ͕�ϮϬϭϲ͖��ĂŶ͕�ϮϬϭϳ͖��ŽůĂŬ͕�ϮϬϭϳ͖��ĞŵŝƌŬĂǇĂ�ĂŶĚ�<ĂƌĂĐĂŶ͕�ϮϬϭϲ͖��ŝŶĕ�Ğƚ�Ăů͕͘�ϮϬϭϰ͖�'ƺůĞƌ͕��ƌƐůĂŶ�ĂŶĚ��ĞůŝŬ, 
ϮϬϭϵ͖�'ƺŶĚŽŒĚƵ�Ğƚ�Ăů͕͘�ϮϬϭϬ͖�7ŶĐŝŬĂďŦ�Ğƚ�Ăů͕͘�ϮϬϭϲ͖�bĂĚ�ĂŶĚ�bĂŚŝŶĞƌ͕�ϮϬϭϲ͖�bĂŚŝŶ�Ğƚ�Ăů͕͘�ϮϬϭϮ͖�dĂƔŬŦŶ & �ŬƐŽǇ͕�ϮϬϭϴ͖�zĂǀƵǌ�͕�KĚĂďĂƔ�
Θ�PǌĚĞŵŝƌ͕� ϮϬϭϲͿ͕� ƚŚĞƌĞ� ŝƐ� ŶŽ� ƐƵĐŚ� Ă� ƐƚƵĚǇ� ƐƉĞĐŝĨŝĐĂůůǇ� ƉƵďůŝƐŚĞĚ� ŽŶ� ĞǆĂŵŝŶŝŶŐ� ƐŬŝůů-based questions in LGS since 2017-2018 
ĂĐĂĚĞŵŝĐ�ǇĞĂƌ͘� dŚŝƐ�ǁĂƐ� regarded ĂƐ�Ă� ƐŚŽƌƚĐŽŵŝŶŐ�by the researchers. Besides, the ƐƚƵĚǇ� ŝƐ�ĞǆƉĞĐƚĞĚ� ƚŽ� ƌĞǀĞĂů ƚŚĞ�ƉŽƐƐŝďůĞ�
ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�ƌĞĨůĞĐƚŝŽŶƐ�ŽĨ�ƐŬŝůů-based questions on teachers and students, and to ŚĞůƉ�ĚĞĐŝƐŝŽŶ�ŵĂŬĞƌƐ�create a data set 
ǁŝƚŚŝŶ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�ƐƚǇůĞƐ�Žƌ�ƚŚĞ�ĂƌƌĂŶŐĞŵĞŶƚƐ�ĂŶĚ�ĐŚĂŶŐĞƐ�ƚŽ�ďĞ�ŵĂĚĞ�ĨŽƌ�>'^͘ 

The results of this study ǁŝůů�also ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ƉƌĞƉĂƌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƚĞǆƚďŽŽŬƐ�ĂŶĚ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŽďũĞĐƚŝǀĞƐ ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�
the skill-based questions. /Ŷ�ĂĚĚŝƚŝŽŶ, the study ŵĂǇ ďĞ�Ă�ƐŽƵƌĐĞ�ŝŶ�ƌĞǀĞĂůŝŶŐ�ƚŚĞ�ƉƌŽĨĞƐƐŝŽŶĂů�ĚŝĨĨŝĐƵůƚŝĞƐ�ƚĞĂĐŚĞƌƐ�ĞǆƉĞƌŝĞŶĐĞ�about 
skill-based questions and in ĚĞƚĞƌŵŝŶŝŶŐ� ƚŚĞŝƌ� ƉƌŽĨĞƐƐŝŽŶĂů� ĚĞǀĞůŽƉŵĞŶƚ� ŶĞĞĚƐ͘� Thus, ƚŚŝƐ� ƐƚƵĚǇ� ĂŝŵƐ to identify ƚĞĂĐŚĞƌƐ͛�
ƉĞƌĐĞƉƚŝŽŶƐ�ƚŽǁĂƌĚƐ�the skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�used in LGS since 2018, their characteristics, reasons for change, 
and their reflections on teachers and students. /Ŷ�ƐĞƌǀŝĐĞ�ŽĨ�ƚŚŝƐ�Ăŝŵ͕�ĂŶƐǁĞƌƐ�ƚŽ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƋƵĞƐƚŝŽŶƐ�ǁĞƌĞ�ƐŽƵŐŚƚ͘  

ϭ͘�tŚĂƚ�ĂƌĞ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͛�ǀŝĞǁƐ�ŽŶ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ƐŬŝůů-based questions in LGS? 
Ϯ͘�tŚĂƚ�ĂƌĞ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐΖ�ǀŝĞǁƐ�ŽŶ the reasons for transition to skill-based questions in LGS? 
ϯ͘�tŚĂƚ�ĂƌĞ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͛ ǀŝĞǁƐ�regarding the reflection of the skill-based questions in LGS on teachers? 
ϰ͘�tŚĂƚ�ĂƌĞ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͛ ǀŝĞǁƐ�regarding the reflection of the skill-based questions in LGS on students? 
 

D�d,K��
dŚŝƐ�ƐĞĐƚŝŽŶ�ƉƌĞƐĞŶƚƐ� ŝŶĨŽƌŵĂƚŝŽŶ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĚĞƐŝŐŶ͕�ǁŽƌŬŝŶŐ�ŐƌŽƵƉ͕�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ͕�ĚĂƚĂ�ĂŶĂůǇƐŝƐ͕�ǀĂůŝĚŝƚǇ�ĂŶĚ�

reliability studies. 
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ZĞƐĞĂƌĐŚ��ĞƐŝŐŶ�
dŚŝƐ� ƐƚƵĚǇ�ĞŵƉůŽǇĞĚ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů� ĚĞƐŝŐŶ� ŝŶ� ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ� ƚŚĞ�ƋƵĂůŝƚĂƚŝǀĞ� ƌĞƐĞĂƌĐŚ�ŵŽĚĞů͘� dŚĞ�Ăŝŵ�ŽĨ� ƚŚĞ� ƐƚƵĚŝĞƐ�

ĐŽŶĚƵĐƚĞĚ� ŝŶ� ƚŚĞ� ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů� ĚĞƐŝŐŶ� ŝƐ� ƚŽ� ƌĞǀĞĂů� ƚŚĞ�ŵĞĂŶŝŶŐƐ� ƉĞŽƉůĞ� ĂƚƚƌŝďƵƚĞ� ƚŽ� ƚŚĞ� ƉŚĞŶŽŵĞŶŽŶ� ;�ƌĞƐǁĞůů͕� ϮϬϭϲ͖�
:ŽŚŶƐŽŶ�Θ��ŚƌŝƐƚĞŶƐĞŶ͕�ϮϬϭϮͿ͘�dŚĞ�ƉŚĞŶŽŵĞŶŽŶ�ĞǆĂŵŝŶĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƐŬŝůů-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ͘�/Ŷ�ƚŚŝƐ�ǀĞŝŶ͕�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�
ŝĚĞŶƚŝĨŝĞĚ�ƚĞĂĐŚĞƌƐ͛�ǀŝĞǁƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ƐŬŝůů-based questions in LGS, the reasons for transition to skill-based 
questions, their ƌĞĨůĞĐƚŝŽŶ�ŽŶ�ƚĞĂĐŚĞƌƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�ƚŚƌŽƵŐŚ�ƵƐŝŶŐ�ƚŚĞ�ƉŚĞŶŽŵĞŶŽůŽŐŝĐĂů�ĚĞƐŝŐŶ͘ 

tŽƌŬŝŶŐ�ŐƌŽƵƉ�
dŚĞ�ǁŽƌŬŝŶŐ�ŐƌŽƵƉ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ ĐŽŶƐŝƐƚĞĚ�ŽĨ�ϭϰ�ƚĞĂĐŚĞƌƐ�ǁŽƌŬŝŶŐ�ŝŶ�ƚŚĞ�ĨŝĞůĚƐ�ŽĨ�DĂƚŚĞŵĂƚŝĐƐ͕�dƵƌŬŝƐŚ͕�^ŽĐŝĂů�^ƚƵĚŝĞƐ͕�^ĐŝĞŶĐĞ͕�

ZĞůŝŐŝŽƵƐ��ƵůƚƵƌĞ�ĂŶĚ�DŽƌĂů�<ŶŽǁůĞĚŐĞ�ĂŶĚ��ŶŐůŝƐŚ�ŝŶ�<ĂŚƌĂŵĂŶŵĂƌĂƔ͘�KŶĞ�ŽĨ�ƚŚĞ�ƉƵƌƉŽƐŝǀĞ�ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚƐ�ǁŚŝĐŚ�ŝƐ�ǁŝĚĞůǇ�
ƵƐĞĚ�ŝŶ�ƋƵĂůŝƚĂƚŝǀĞ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ͕�ĐƌŝƚĞƌŝŽŶ�ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ǁŽƌŬŝŶŐ�ŐƌŽƵƉ�;�ƺǇƺŬƂǌƚƺƌŬ͕��ĂŬŵĂŬ͕�
�ŬŐƺŶ͕�<ĂƌĂĚĞŶŝǌ͕�Θ��ĞŵŝƌĞů͕�ϮϬϭϴ͖�zŦůĚŦƌŦŵ�Θ�bŝŵƔĞŬ͕�ϮϬϭϲͿ͘�/Ŷ�criterion ƐĂŵƉůŝŶŐ͕�ĐƌŝƚĞƌŝĂ�ƚŚĂƚ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�critical for selection 
are identified ;dĂǀƔĂŶĐŦů�Θ��ƐůĂŶ͕� ϮϬϬϭͿ͘� dŚĞ� ĐƌŝƚĞƌŝŽŶ�ĚĞƚĞƌŵŝŶĞĚ� ŝŶ� ƚŚŝƐ� ƐƚƵĚǇ�ǁĂƐ� ƚŽ�ďĞ Ă� ƚĞĂĐŚĞƌ�ŽĨ� ƚŚĞ� ĐŽƵƌƐĞƐ� ƚŚĂƚ�ŚĂǀĞ�
questions in LGS. Besides, ŐƌĞĂƚ�ĂƚƚĞŶƚŝŽŶ�ǁĂƐ�ƉĂŝĚ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ŚĂĚ�ĚŝĨĨĞƌĞŶƚ�ƉƌŽĨĞƐƐŝŽŶĂů�ĞǆƉĞƌŝĞŶĐĞƐ͕�ƚŚĂƚ�ƚŚĞƌĞ�
ǁĞƌĞ�ƚĞĂĐŚĞƌƐ�ŽĨ�Ăůů�ďƌĂŶĐŚĞƐ�ǁŝƚŚ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�>'^�ĂŶĚ�Ăƚ�ůĞĂƐƚ�ƚǁŽ�ƚĞĂĐŚĞƌƐ�ĨƌŽŵ�ƚŚĞ�ƐĂŵĞ�ďƌĂŶĐŚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŽďƚĂŝŶ�ŵŽƌĞ�ŝŶ-
ĚĞƉƚŚ�ĂŶĚ�ŽƌŝŐŝŶĂů�ŝnĨŽƌŵĂƚŝŽŶ�ĨƌŽŵ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͘ 
dĂďůĞ�ϭ�ĚĞƉŝĐƚƐ�ĚĞŵŽŐƌĂƉŚŝĐ�ŝŶĨŽƌŵĂƚŝŽŶ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͘ 

dĂďůĞ�ϭ.��ĞŵŽŐƌĂƉŚŝĐ�/ŶĨŽƌŵĂƚŝŽŶ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�WĂƌƚŝĐŝƉĂŶƚƐ�

         F  Total 
 

  Faculty of Education  11  

14 Graduation Faculty Faculty of Theology  2  

      Faculty of Science and Letters 1  

Gender 
  

  &ĞŵĂůĞ   9  
14 

    DĂůĞ   5  

Seniority 
  

  �ĞƚǁĞĞŶ�Ϭ-ϱ�zĞĂƌƐ  11  
14 

    �ĞƚǁĞĞŶ�ϲ-ϭϬ�zĞĂƌƐ  3  

Age 
  

  �ĞƚǁĞĞŶ�ϮϬ-30  12  
14 

    ϯϬ�ĂŶĚ�ŽǀĞƌ  2  

Branch  
  

  DĂƚŚĞŵĂƚŝĐƐ  3  

14 

  ZĞůŝŐŝŽƵƐ��ƵůƚƵƌĞ�ĂŶĚ�DŽƌĂů�<ŶŽǁůĞĚŐĞ 2  

  Turkish   3  

  Social Sciences  2  

  Science Teaching  2  

    English   2  

 dĂďůĞ�ϭ�ĚŝƐƉůĂǇƐ�ƚŚĂƚ�ĞůĞǀĞŶ�;ϳϴ͘ϱйͿ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ĂƌĞ�ŐƌĂĚƵĂƚĞƐ�ŽĨ�ĞĚƵĐĂƚŝŽŶ�ĨĂĐƵůƚǇ͕�ĂŶĚ�ƚŚƌĞĞ�;Ϯϭ͘ϱйͿ�ĨĂĐƵůƚǇ�ŽĨ�ƚŚĞŽůŽŐǇ�
ĂŶĚ�ƐĐŝĞŶĐĞ�ĂŶĚ�ůĞƚƚĞƌƐ͘��ŵŽŶŐ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͕�ϵ�;ϲϰ͘ϮйͿ�ĂƌĞ�ĨĞŵĂůĞ�ĂŶĚ�ϱ�;ϯϰ͘ϴйͿ�ĂƌĞ�ŵĂůĞ�ƚĞĂĐŚĞƌƐ͘�ϭϭ�ŽĨ�ƚŚĞŵ�ŚĂǀĞ�Ϭ-5 years 
ŽĨ�ƐĞŶŝŽƌŝƚǇ�;ϳϴ͘ϱйͿ�ĂŶĚ�ϯ�ŚĂǀĞ�ϲ-ϭϬ�ǇĞĂƌƐ�ŽĨ�ƐĞŶŝŽƌŝƚǇ�;Ϯϭ͘ϱйͿ͘�dǁĞůǀĞ�;ϴϱ͘ϳйͿ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ĂƌĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ĂŐĞƐ�ŽĨ�ϮϬ-30, and 
ƚǁŽ�;ϭϰ͘ϮйͿ�ŽǀĞƌ�ƚŚĞ�ĂŐĞ�ŽĨ�ϯϬ͘�dŚƌĞĞ�;Ϯϭ͘ϰйͿ�ŽĨ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ĂƌĞ�DĂƚŚĞŵĂƚŝĐƐ�ƚĞĂĐŚĞƌƐ͕�ƚǁŽ�;ϭϰ͘ϮйͿ�ZĞůŝŐŝŽƵƐ��ƵůƚƵƌĞ�ĂŶĚ 
DŽƌĂů�<ŶŽǁůĞĚŐĞ͕�ƚŚƌĞĞ�;Ϯϭ͘ϰйͿ�dƵƌŬŝƐŚ͕�ƚǁŽ�;ϭϰ͘ϮйͿ�^ŽĐŝĂů�^ƚƵĚŝĞƐ͕�ƚǁŽ�;ϭϰ͘ϮйͿ�^ĐŝĞŶĐĞ͕�ƚǁŽ ;ϭϰ͘ϮйͿ�ĂƌĞ��ŶŐůŝƐŚ�ƚĞĂĐŚĞƌƐ͘ 

�ĂƚĂ��ŽůůĞĐƚŝŽŶ�
dŚĞ� ĚĂƚĂ� ǁĞƌĞ� ĐŽůůĞĐƚĞĚ� ƚŚƌŽƵŐŚ� Ă� ƐĞŵŝ-ƐƚƌƵĐƚƵƌĞĚ� ŝŶƚĞƌǀŝĞǁ� ĨŽƌŵ� ƉƌĞƉĂƌĞĚ� ďǇ� ƚŚĞ� ƌĞƐĞĂƌĐŚĞƌƐ͘� dŚĞ� ĨŽƌŵ� ŝŶĐůƵĚĞƐ� ŶŝŶĞ�

ƋƵĞƐƚŝŽŶƐ͕�ĨŽƵƌ�ŽĨ�ǁŚŝĐŚ�Ăŝŵ�Ăƚ�ƌĞǀĞĂůŝŶŐ�ƚĞĂĐŚĞƌƐ͛�ǀŝĞǁƐ�ŽŶ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ƐŬŝůů-based question style, the reasons for 
transition to skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ͕�ƚŚĞŝƌ�ƌĞĨůĞĐƚŝŽŶƐ�ŽŶ�ƚĞĂĐŚĞƌƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ͕�ǁŚŝůĞ�ĨŝǀĞ�ŽĨ�ƚŚĞŵ�ĂƌĞ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĚĞŵŽŐƌĂƉŚŝĐ�
characteristics. 

�ĂƚĂ��ŶĂůǇƐŝƐ��
�ŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚ�ǁĂƐ�ƵƐĞĚ�ĚƵƌŝŶŐ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ͘�Analyses ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ĨŽƵƌ�ƐƚĂŐĞƐ͘�TŚĞ�ĚĂƚĂ�ǁĞƌĞ�ĐŽĚĞĚ͕�ƚŚĞ�

ƚŚĞŵĞƐ�ǁĞƌĞ�ĐƌĞĂƚĞĚ͕�ƚŚĞ�ĚĂƚĂ�ĂŶĚ�ĐŽĚĞƐ�ǁĞƌĞ�ŽƌŐĂŶŝǌĞĚ and the findinŐƐ�ǁĞƌĞ�ĚĞĨŝŶĞĚ�ĂŶĚ�ŝŶƚĞƌƉƌĞƚĞĚ͕�ƌĞƐƉĞĐƚŝǀĞůǇ�;zŦůĚŦƌŦŵ�Θ�
bŝŵƔĞŬ͕�ϮϬϭϲͿ͘�dŚĞ�ǀŝĞǁƐ ŽĨ�ƚǁŽ�ĞǆƉĞƌƚƐ�ǁĞƌĞ taken ĚƵƌŝŶŐ�ĐŽĚŝŶŐ�ƉƌŽĐĞƐƐ͘ 

ZĞůŝĂďŝůŝƚǇ�ĂŶĚ�sĂůŝĚŝƚǇ��
^ŽŵĞ�ŵĞĂƐƵƌĞƐ�ǁĞƌĞ�ƚĂŬĞŶ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͕�ĂŶĚ�ĞĨĨŽƌƚƐ�ǁĞƌĞ�ŵade to conduct the study in 

ĂŶ� ĞƚŚŝĐĂů� ǁĂǇ� ;DĞƌƌŝĂŵ͕� ϮϬϭϯͿ͘� sĂůŝĚŝƚǇ� ĂŶĚ� ƌĞůŝĂďŝůŝƚǇ� ƐƚƵĚŝĞƐ� ǁĞƌĞ� ĐĂƌƌŝĞĚ� ŽƵƚ� ŝŶ� ƚĞƌŵƐ� ŽĨ� ƚŚĞ� ĐŽŶĐĞƉƚƐ� ŽĨ� ĐƌĞĚŝďŝůŝƚǇ͕�
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ƚƌĂŶƐĨĞƌĂďŝůŝƚǇ͕�ĚĞƉĞŶĚĂďŝůŝƚǇ�ĂŶĚ�ĐŽŶĨŝƌŵĂďŝůŝƚǇ�;zŦůĚŦƌŦŵ�Θ�bŝŵƔĞŬ͕�ϮϬϭϲͿ͘��ǆƉĞƌƚ�ǀŝĞǁ͕�ƌĞƐĞĂƌĐŚĞƌ�ĐŽůůĂďŽƌĂƚŝŽŶ�ĂŶĚ�ƉĂƌƚŝĐŝƉĂŶƚ�
ĐŽŶĨŝƌŵĂƚŝŽŶ�ŚĞůƉ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĞ�ĐƌĞĚŝďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͘�An ƵŶĚĞƌƐƚĂŶĚĂďůĞ�ůĂŶŐƵĂŐĞ�ǁĂƐ�ƵƐĞĚ͕�ĚŝƌĞĐƚ�ƋƵŽƚĂƚŝŽŶƐ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ͕�
ĂŶĚ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ǁĞƌĞ�ǀŝƐƵĂůŝǌĞĚ�for transferability ;�ĞƚŝŶ�Θ�mŶƐĂů͕�ϮϬϮϬͿ͘��ĂƚĂ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ƚŽ�ĞŶƐƵƌĞ�ĐŽŶĨŝƌŵĂďŝůŝƚǇ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͘�
�ĞƐŝĚĞƐ͕�ƚŚĞ�ĚĂƚĂ�ǁĞƌĞ�ĐŽĚĞĚ�ƐĞƉĂƌĂƚĞůǇ�ďǇ�ƚǁŽ�ĚŝĨĨĞƌĞŶƚ�ƌĞƐĞĂƌĐŚĞƌƐ�ƚŽ�ƌĞĂĐŚ�ƚŚĞ�ƚŚĞŵĞƐ�ĂŶĚ�Ă�ĐŽŵŵŽŶ�ǀŝĞǁ�for ĚĞƉĞŶĚĂďŝůŝƚǇ͘ 

&/E�/E'^�
dŚŝƐ�ƐĞĐƚŝŽŶ�ǀŝƐƵĂůůǇ�ƉƌĞƐĞŶƚƐ�ĨŝŶĚŝŶŐƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƋƵĞƐƚŝŽŶƐ͘ 
 The first research question is related to the characteristics of skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ͘�/Ŷ�ƚŚŝƐ�ƌĞŐĂƌĚ͕�dĂďůĞ�Ϯ�ĚŝƐƉůĂǇƐ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�
ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ŝŶƚĞƌǀŝĞǁƐ͘ 

dĂďůĞ�Ϯ͘�dŚĞ��ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�^Ŭŝůů-�ĂƐĞĚ�YƵĞƐƚŝŽŶƐ�
dŚĞŵĞƐ� �ŽĚĞƐ� WĂƌƚŝĐŝƉĂŶƚƐ�

The Characteristics of 
Skill-Based Questions 

�ĞǀĞůŽƉŝŶŐ�ƌĞĂĚŝŶŐ�ƐŬŝůůƐ T5, T10, T13 
^ĞůĞĐƚŝŶŐ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ƚŝŵĞ�ŵĂŶĂŐĞŵĞŶƚ T4, T5, T6, T13 
�ƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĚĂŝůǇ�ůŝĨĞ T3, T11, T13 
Challenging questions T1, T3 
DĞĂƐƵƌŝŶŐ�ŚŝŐŚ-ůĞǀĞů�ƐŬŝůůƐ�ƌĂƚŚĞƌ�ƚŚĂŶ�ŬŶŽǁůĞĚŐĞ T5, T6, T7, T11, T14 
�ĞŝŶŐ�ŽƌŝĞŶƚĞĚ�ƚŽǁĂƌĚƐ�ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ�ĂŶĚ�ƌĞĂĚŝŶŐ�
ĐŽŵƉƌĞŚĞŶƐŝŽŶ T1, T2, T3, T4, T5, T6, T8, T9, T10, T11, T12, T14 

�ĞǀĞůŽƉŝŶŐ�ƌĞĂƐŽŶŝŶŐ�ƐŬŝůůƐ T3, T4, T6, T9, T11, T13 
/ŶƚĞŶƐĞ�ĐŽŶƚĞŶƚ T1, T4, T6, T8 
Being ĚŝƐƚŝŶĐƚŝǀĞ T1, T13 

hƉŽŶ� analysing Figure 1, the characteristics of the skill-ďĂƐĞĚ� ƋƵĞƐƚŝŽŶƐ� ǁĞƌĞ� ŝĚĞŶƚŝĨŝĞĚ� ĂƐ� ĚĞǀĞůŽƉŝŶŐ� ƌĞĂĚŝŶŐ� ƐŬŝůůƐ�
;dϱ͕dϭϬ͕dϭϯͿ͕� ƐĞůĞĐƚŝŶŐ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ƚŝŵĞ� ŵĂŶĂŐĞŵĞŶƚ� ;dϰ͕dϱ͕^ϲ͕dϭϯͿ͕� ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ĚĂŝůǇ� ůŝĨĞ� ;dϯ͕dϭϭ͕dϭϯͿ͕� ĐŚĂůůĞŶŐŝŶŐ�
ƋƵĞƐƚŝŽŶƐ�;dϭ͕dϯͿ͕�ŵĞĂƐƵƌŝŶŐ�ŚŝŐŚ-ůĞǀĞů�ƐŬŝůůƐ�ƌĂƚŚĞƌ�ƚŚĂŶ�ŬŶŽǁůĞĚŐĞ�;dϱ͕dϲ͕dϳ͕dϭϭ͕dϭϰͿ͕�ďĞŝŶŐ�ŽƌŝĞŶƚĞĚ�ƚŽǁĂƌĚƐ� ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ�
ĂŶĚ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�;dϭ͕dϮ͕dϯ͕dϰ͕dϱ͕dϲ͕dϴ͕dϵ͕dϭϬ͕dϭϭ͕dϭϮ͕dϭϰͿ͕�ĚĞǀĞůŽƉŝŶŐ�ƌĞĂƐŽŶŝŶŐ�ƐŬŝůůƐ�;dϯ͕dϰ͕dϲ͕dϵ͕dϭϭ͕dϭϯ͕�ŝŶƚĞŶƐe 
ĐŽŶƚĞŶƚ�;dϭ͕dϰ͕dϲ͕dϴͿ�ĂŶĚ�ďĞŝŶŐ�ĚŝƐƚŝŶĐƚŝǀĞ�;dϭ͕dϭϯͿ͘� 
 /Ŷ ƚĞƌŵƐ�ŽĨ�ĚĞǀĞůŽƉŝŶŐ�ƌĞĂĚŝŶŐ�ƐŬŝůůƐ͕�dϭϬ�ƐƚĂƚĞĚ�ƚŚĂƚ�“Questions about reading comprehension. Even science questions are in 
a paragraph question style, which means that children are now learning to interpret the paragraph instead of learning knowledge. 
T6 sŚĂƌĞĚ�ƚŚĞ�ǀŝĞǁ�ĂďŽƵƚ�ƐĞůĞĐƚŝŶŐ ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ƚŝŵĞ�ŵĂŶĂŐĞŵĞŶƚ�ĂƐ�͞students who read, comprehend and apply what they 
read, and also do good time management…”. /Ŷ�ƚĞƌŵƐ�ŽĨ�ĂƐƐŽĐŝĂƚŝŶŐ�ǁŝƚŚ�ĚĂŝůǇ�ůŝĨĞ͕�T11 ŵĞŶƚŝŽŶĞĚ�ƚŚĂƚ “since students experience 
real-life problems during the learning process, they gain skills to solve real-life problems in this process”. T1 ĞŵƉŚĂƐŝǌĞĚ the 
challenging questions as “skill-based questions are not really at the secondary school mathematics level, and even sometimes 
teachers have difficulty”…. ZĞŐĂƌĚŝŶŐ� ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ŚŝŐŚ-ůĞǀĞů� ƐŬŝůůƐ� ŝŶƐƚĞĂĚ�ŽĨ� ŬŶŽǁůĞĚŐĞ͕� dϭϰ� ƐĂŝĚ� ƚŚĂƚ�“The previous 
questions were classical question types that could be solved without the need for high-level mental skills such as understanding, 
analysis, interpretation, inference, and that a person could memorize knowledge. The current questions measure high-level mental 
skills, logical reasoning, analysis, interpretation, inference, synthesis, part-whole relationship rather than the knowledge level…” 
 �Ɛ�ĨŽƌ�ďĞŝŶŐ�ŽƌŝĞŶƚĞĚ�ƚŽǁĂƌĚƐ�ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ�ĂŶĚ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ, T12 noted that “... there are questions about further 
interpretation and understanding what you read. In addition, there is an increase in graphic interpretation questions.” T4 ĞǆƉůĂŝŶĞĚ 
ĚĞǀĞůŽƉŝŶŐ�ƌĞĂƐŽŶŝŶŐ�ƐŬŝůůƐ�ĂƐ�"skill-based questions, students who read, think, interpret what they read, who make inferences by 
reasoning, and who produce instant solutions to problems…". With regard to the intense content, T4 said, “The content should be 
more general and superficial. Some questions are elaborative. We learn them in faculties. It is difficult for children…”. Regarding 
ŝƚƐ�ĚŝƐƚŝŶĐƚŝǀĞŶĞƐƐ͕�dϭϯ�ŝŵƉůŝĞĚ "to measure students’ comprehension, application, analysis, thinking and mental skills along with 
identifying those who know and who do not...". 
The second research question refers to the reasons for transition to skill-based questions. /Ŷ� ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�dĂďůĞ�ϯ�ĚĞƉŝĐƚƐ the 
ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ŝŶƚĞƌǀŝĞǁƐ͘ 
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dĂďůĞ�3͘�dŚĞ�ZĞĂƐŽŶƐ�ĨŽƌ�dƌĂŶƐŝƚŝŽŶ�ƚŽ�^Ŭŝůů-�ĂƐĞĚ�YƵĞƐƚŝŽŶƐ �
dŚĞŵĞƐ� �ĂƚĞŐŽƌǇ� �ŽĚĞƐ� WĂƌƚŝĐŝƉĂŶƚƐ�

Reasons for 
transition to skill-
based questions 

Reasons related to the student  Selecting the successful student T7 
'ĞƚƚŝŶŐ�ƚŽ�ŬŶŽǁ�ƚŚĞ�ƐƚƵĚĞŶƚ T7 

WƌĞƉĂƌĂƚŝŽŶ�ĨŽƌ�ŝŶƚĞƌŶĂƚŝŽŶĂů�
ĞǆĂŵƐ 

WƌĞƉĂƌĂƚŝŽŶ�ĨŽƌ�W/^��ĞǆĂŵ� T8, T12, T14 

hƐŝŶŐ�ŬŶŽǁůĞĚŐĞ  WƌŽǀŝĚŝŶŐ�ƉĞƌŵĂŶĞŶƚ�ůĞĂƌŶŝŶŐ T3, T6 
/ŶƚĞƌƉƌĞƚŝŶŐ�ŬŶŽǁůĞĚŐĞ T1, T2, T6, T10, T12, T14 

Reading skills  /ŶĐƌĞĂƐŝŶŐ�ƚŚĞ�^ŝŐŶŝĨŝĐĂŶĐĞ�ŽĨ�ZĞĂĚŝŶŐ T4, T9, T10 
ZĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ T1, T8, T9, T10, T12, T14 

Thinking skills /ŶĐƌĞĂƐŝŶŐ�ƌĞĂƐŽŶŝŶŐ�ƐŬŝůůƐ T6, T8, T14 
�ĞǀĞůŽƉŝŶŐ�ŚŝŐŚĞƌ-order thinking skills T5, T14, T11, T13 
DƵůƚŝĚŝŵĞŶƐŝŽŶĂů�ƚŚŝŶŬŝŶŐ T1, T4, T7, T11 

&ŝŐƵƌĞ� Ϯ� ƉƌĞƐĞŶƚƐ� ƉĂƌƚŝĐŝƉĂŶƚƐ͛� ǀŝĞǁƐ� ŽŶ� ƚŚĞ� ƌĞĂƐŽŶƐ� ĨŽƌ� ƚƌĂŶƐŝƚŝŽŶ� ƚŽ� ƐŬŝůů-ďĂƐĞĚ� ƋƵĞƐƚŝŽŶƐ͖� ƌĞĂƐŽŶƐ� related to students, 
ƉƌĞƉĂƌĂƚŝŽŶ�ĨŽƌ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ĞǆĂŵƐ͕�ƵƐŝŶŐ�ŬŶŽǁůĞĚŐĞ͕�ƌĞĂĚŝŶŐ�ƐŬŝůůƐ�ĂŶĚ�thinking skills. 

The codes of selecting the successful student (T7) and ŐĞƚƚŝŶŐ�ƚŽ�ŬŶŽǁ the student (T7) ĞŵĞƌŐĞĚ�ƵŶĚĞƌ�ƚŚĞ ƚŚĞŵĞ�ŽĨ�ƌĞĂƐŽŶƐ�
related to the student. T7 interƉƌĞƚĞĚ�ŐĞƚƚŝŶŐ�ƚŽ�ŬŶŽǁ�ƚŚĞ�ƐƚƵĚĞŶƚ�ǁŝƚŚ�ƐƵĐŚ�Ă�ƐƚĂƚĞŵĞŶƚ�ĂƐ�"it provides an opportunity for students 
to explore their different and unknown characteristics". The ƚŚĞŵĞ�ŽĨ�ƉƌĞƉĂƌĂƚŝŽŶ�ĨŽƌ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ĞǆĂŵƐ�ŝŶĐůƵĚĞƐ�the code of 
ĐŽŵƉůŝĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�W/^��ĞǆĂŵ�;dϴ͕�dϭϮ͕�d14). /Ŷ�ƚŚŝƐ�ƌĞŐĂƌĚ͕ T12 said “International exams such as PISA involve questions mostly 
to understand what you read and to measure interpretation level, and unfortunately, our country's average in these types of exams 
was quite low. The Ministry of National Education realized this situation and changed their question styles to understanding and 
interpreting what they read…”. 

dŚĞ�ĐŽĚĞƐ�ŽĨ�ƉƌŽǀŝĚŝŶŐ�ƉĞƌŵĂŶĞŶƚ�ůĞĂƌŶŝŶŐ�;dϯ͕dϲͿ�ĂŶĚ�ŝŶƚĞƌƉƌĞƚŝŶŐ�ŬŶŽǁůĞĚŐĞ�;dϭ͕dϮ͕dϲ͕dϭϬ͕dϭϮ͕dϭϰͿ�ǁĞƌĞ�gathered under 
ƚŚĞ�ƚŚĞŵĞ�ŽĨ�ƵƐŝŶŐ�ŬŶŽǁůĞĚŐĞ͘ tŝƚŚ�ƌĞŐĂƌĚ�ƚŽ�ƉƌŽǀŝĚŝŶŐ�ƉĞƌŵĂŶĞŶƚ�ůĞĂƌŶŝŶŐ͕�dϯ�noted "to gain an education system that makes 
the knowledge more permanent in order to change the education system that cannot be internalized due to memorization, 
forgotten in a short time, and cannot be associated with daily life...". As for the code of ŝŶƚĞƌƉƌĞƚŝŶŐ�ŬŶŽǁůĞĚŐĞ, T12 said, “There 
are more questions about interpretation and reading comprehension compared to the previous questions. There is also an increase 
in graphic interpretation questions.” 

dŚĞ�ƚŚĞŵĞ�ŽĨ�ƌĞĂĚŝŶŐ�ƐŬŝůůƐ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŽ�ŝŶĐůƵĚĞ�the codes such as increasing the significance of reading (T4,T9,T10) and 
ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�;dϭ͕dϴ͕dϵ͕dϭϬ͕dϭϮ͕dϭϰͿ͘�dϵ�ŝŶƚĞƌƉƌĞƚĞĚ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ƐŝŐŶŝĨŝĐĂŶĐĞ�ŽĨ�ƌĞĂĚŝŶŐ�ĂƐ�"Students have become 
more conscious about the significance of reading books". As for the code of ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ͕�dϭϰ�stated "creating a new 
generation that can understand what they read and that can make solutions". 

The ĞŵĞƌŐŝŶŐ�ĐŽĚĞƐ�ƐƵĐŚ�ĂƐ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ƌĞĂƐŽŶŝŶŐ�ƐŬŝůůƐ�;dϲ͕dϴ͕dϭϰͿ͕�ƉƌŽǀŝĚŝŶŐ�ŚŝŐŚ-ůĞǀĞů�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�;dϱ͕dϭϰ͕dϭϭ͕dϭϯͿ͕�
ŵƵůƚŝĚŝŵĞŶƐŝŽŶĂů�ƚŚŝŶŬŝŶŐ�;dϭ͕dϰ͕d7,T11) ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƚŚĞŵĞ�ŽĨ�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ͘ For increasing the reasoning 
skills͕� dϲ�ƵƐĞĚ� ƚŚĞ�ƉŚƌĂƐĞ� "skill-based questions do not ask us to train robots, but people with reasoning skills". dϭΖƐ� ǀŝĞǁ�ŽŶ�
ŵƵůƚŝĚŝŵĞŶƐŝŽŶĂů� ƚŚŝŶŬŝŶŐ�ǁĂƐ that "In fact, these types of questions are prepared for multidimensional and interdisciplinary 
thinking". 
The third research question sought for the reflections of skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ�ŽŶ�ƚĞĂĐŚĞƌƐ͘�dĂďůĞ�ϰ�ĚĞƉŝĐƚƐ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�
ĨƌŽŵ�ƚŚĞ�ŝŶƚĞƌǀŝĞǁƐ͘ 

dĂďůĞ�ϰ͘�ZĞĨůĞĐƚŝŽŶƐ�ŽĨ�^Ŭŝůů-�ĂƐĞĚ�YƵĞƐƚŝŽŶƐ�ŽŶ�dĞĂĐŚĞƌƐ�
dŚĞŵĞƐ� �ĂƚĞŐŽƌǇ� �ŽĚĞƐ� WĂƌƚŝĐŝƉĂŶƚƐ�

Reflections of skill-based 
questions on teachers 

�ŽŶƚƌŝďƵƚŝŽŶ�ƚŽ�ƉƌŽĨĞƐƐŝŽŶĂů�
ĚĞǀĞůŽƉŵĞŶƚ 

hƐŝŶŐ�ĐůĂƐƐƌŽŽŵ�ŵĂŶĂŐĞŵĞŶƚ�ĞĨĨĞĐƚŝǀĞůǇ T9, T10 
KƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ŶŽƚŝĐĞ�ƚŚĞ�ƐŚŽƌƚĐŽŵŝŶŐƐ T13 
dĞĂĐŚŝŶŐ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ T5, T13 
hƐŝŶŐ�ŶĞǁ�ŵĞƚŚŽĚƐ�ĂŶĚ�techniques T3, T5, T12 

�ĂƵƐŝŶŐ�ƉƌŽĨĞƐƐŝŽŶĂů�
difficulties 

^ŽůǀŝŶŐ�ƋƵĞƐƚŝŽŶƐ T1, T2, T4, T8, T14 
>ĂĐŬ�ŽĨ�ŵĂƚĞƌŝĂů T11 
�ĂƚŚŝŶŐ�ƵƉ�ǁŝƚŚ�ƚŚĞ�ĐƵƌƌŝĐƵůƵŵ T1 
YƵĞƐƚŝŽŶ�ƚǇƉĞ T1, T4, T7, T12 

�Ɛ�ŝƐ�ƐĞĞŶ�ŝŶ�&ŝŐƵƌĞ�ϯ͕�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͛�ǀŝĞǁƐ�regarding the reflections of skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ�ŽŶ�ƚĞĂĐŚĞƌƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�
ĂƐ� ĐŽŶƚƌŝďƵƚŝŽŶ� ƚŽ� ƉƌŽĨĞƐƐŝŽŶĂů� ĚĞǀĞůŽƉŵĞŶƚ� ĂŶĚ� ĐĂƵƐŝŶŐ� ƉƌŽĨĞƐƐŝŽŶĂů� ĚŝĨĨŝĐƵůƚŝĞƐ͘� dŚĞ� ƚŚĞŵĞ� ŽĨ� ĐŽŶƚƌŝďƵƚŝŽŶ� ƚŽ� ƉƌŽĨĞƐƐŝŽŶĂů�
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ĚĞǀĞůŽƉŵĞŶƚ�ŝŶĐůƵĚĞĚ�ƚŚĞ�ĞŵĞƌŐŝŶŐ�ĐŽĚĞƐ�ƐƵĐŚ�ĂƐ�ƵƐŝŶŐ�ĐůĂƐƐƌŽŽŵ�ŵĂŶĂŐĞŵĞŶƚ�ĞĨĨĞĐƚŝǀĞůǇ�;dϵ͕dϭϬͿ͕�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ŶŽƚŝĐĞ�
ƚŚĞ�ƐŚŽƌƚĐŽŵŝŶŐƐ�;dϭϯͿ͕�ƚĞĂĐŚŝŶŐ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ�;dϱ͕dϭϯͿ͕�ƵƐŝŶŐ�ŶĞǁ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ�;dϯ͕dϱ͕dϭϮͿ͘ 

/Ŷ� relation to ƚŚĞ� ĞĨĨĞĐƚŝǀĞ� ƵƐĞ� ŽĨ� ĐůĂƐƐƌŽŽŵ� ŵĂŶĂŐĞŵĞŶƚ͕� dϵ� ĞǆƉƌĞƐƐĞĚ "More attention should be paid to classroom 
management since the student should listen to the lesson more carefully". T13 ƵƐĞĚ�ƐƵĐŚ�Ă�ƐƚĂƚĞŵĞŶƚ�ƚŽ�ĞǆƉůĂŝŶ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�
to see the shortcŽŵŝŶŐƐ�ĂƐ�“The teacher sees his/her own deficiencies and compensates them”. dϱΖƐ�ǀŝĞǁ�ŽŶ�ƚĞĂĐŚŝŶŐ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�
ǁŝƚŚ�ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ�ǁĂƐ that “even a teacher who resisted the constructivist system and who did not want to renew himself/herself 
with skill-based questions had to keep up with the system.” /Ŷ�ĂĚĚŝƚŝŽŶ͕ dϱ͛�ǀŝĞǁ�ŽŶ�usŝŶŐ�ŶĞǁ�ŵĞƚŚŽĚƐ�ĂŶĚ� ƚĞĐŚŶŝƋƵĞƐ�ǁĂƐ�
identified as "the teacher who thinks about how to improve higher mental skills has started to make an effort and to search for a 
new method". 

dŚĞ� ĐŽĚĞƐ� ƐƵĐŚ� ĂƐ� ƐŽůǀŝŶŐ� ƋƵĞƐƚŝŽŶƐ� ;dϭ͕dϮ͕dϰ͕dϴ͕dϭϰͿ͕� ůĂĐŬ� ŽĨ�ŵĂƚĞƌŝĂůƐ� ;dϭϭͿ͕� catching ƵƉ�ǁŝƚŚ� ƚŚĞ� ĐƵƌƌŝĐƵůƵŵ� ;dϭͿ� ĂŶĚ�
ƋƵĞƐƚŝŽŶ�ƚǇƉĞ�;dϭ͕dϰ͕dϳ͕dϭϮͿ�ĞŵĞƌŐĞĚ�ƵŶĚĞƌ�ƚŚĞ�ƚŚĞŵĞ�ŽĨ�ĐĂƵƐŝŶŐ�ƉƌŽĨĞƐƐŝŽŶĂů�ĚŝĨĨŝĐƵůƚŝĞƐ͘ 

dϭ͛Ɛ�ǀŝĞǁ�ŽŶ�ƐŽůǀŝŶŐ�ƋƵĞƐƚŝŽŶƐ�ǁĂƐ�ƚŚĂƚ�“It is challenging for both the teacher and the student. Catching up with the curriculum, 
dealing with these questions and trying to understand them in the lesson (I can solve a maximum of 3 questions in one lesson in 
mathematics) are really challenging”. RegaƌĚŝŶŐ�ƚŚĞ�ůĂĐŬ�ŽĨ�ŵĂƚĞƌŝĂů͕�dϭϭ�ƐĂŝĚ͕�“The side of skill-based questions that negatively 
affects me is the lack of resources. All the ministry does about skills-based questions is to publish 6 questions monthly. Neither the 
curriculum nor the state books support it …”. As for ƚŚĞ�ĚŝĨĨŝĐƵůƚŝĞƐ�ĞǆƉĞƌŝĞŶĐĞĚ�ŝŶ�ĐĂƚĐŚŝŶŐ�ƵƉ�ǁŝƚŚ the ĐƵƌƌŝĐƵůƵŵ͕�dϭϭ�ŵĞŶƚŝŽŶĞĚ�
that "Not only is catching up with the curriculum difficult, but it is also challenging for us to deal with these questions and try to 
understand them in the class". T7͛Ɛ�ǀŝĞǁ�ŽŶ ƚŚĞ�ĚŝĨĨŝĐƵůƚŝĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ƋƵĞƐƚŝŽŶ�ƚǇƉĞ�ǁĂƐ�“…skill-based questions are usually for 
high-level students, leading to difficulties in teaching. I assume that simplification of the questions may be more efficient for both 
the student and the teacher.” 
dŚĞ�ĨŽƵƌƚŚ�ƌĞƐĞĂƌĐŚ�ƋƵĞƐƚŝŽŶ�ǁĂƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƌĞĨůĞĐƚŝŽŶƐ�ŽĨ�ƚŚĞ�ƐŬŝll-based questions on students. Thus, the findings obtained 
ĨƌŽŵ�ƚŚĞ�ŝŶƚĞƌǀŝĞǁƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�dĂďůĞ�ϱ͘ 

dĂďůĞ�ϱ͘�ZĞĨůĞĐƚŝŽŶƐ�ŽĨ�^Ŭŝůů-�ĂƐĞĚ�YƵĞƐƚŝŽŶƐ�ŽŶ�^ƚƵĚĞŶƚƐ�
dŚĞŵĞƐ� �ĂƚĞŐŽƌǇ� �ŽĚĞƐ� WĂƌƚŝĐŝƉĂŶƚƐ�

Reflections of skill-
based questions on 
students 

/Ŷ�ƚĞƌŵƐ�ŽĨ�ůĞĂƌŶŝŶŐ�ƐŬŝůůƐ 

DĂŬŝŶŐ�ŬŶŽǁůĞĚŐĞ�ŵĞĂŶŝŶŐĨƵů T1,T9,T11 
/ŶĐƌĞĂƐŝŶŐ�ĐŽŵŵĞŶƚŝŶŐ�ƐŬŝůůƐ T6,T8,T9,T12,T13 
ZĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ T2,T4,T9,T13 
'ƌĂƉŚŝĐ�ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ T5,T12,T13 

Psychologically 

Getting bored in class T10 
The feeling of failure T1,T2 
�ǆƉĞƌŝĞŶĐŝŶŐ�Ă�ƐĞŶƐĞ�ŽĨ�ĂĐŚŝĞǀĞŵĞŶƚ T9 

/Ŷ�ƚĞƌŵƐ�ŽĨ�ŵĞŶƚĂů�ƐŬŝůůƐ 
�ĞǀĞůŽƉŝŶŐ�ŚŝŐŚ-ůĞǀĞů�ŵĞŶƚĂů�ƐŬŝůůƐ T1,T3,T5,T11 
�ĞǀĞůŽƉŝŶŐ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ T7,T9 

�Ɛ�ŝŶ�&ŝŐƵƌĞ�ϰ͕�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͛�ǀŝĞǁƐ�regarding the reflections of the skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ�ŽŶ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ŐĂƚŚĞƌĞĚ�
ƵŶĚĞƌ�ƚŚĞ�ƚŚĞŵĞƐ�ŽĨ�ůĞĂƌŶŝŶŐ�ƐŬŝůůƐ͕�ƉƐǇĐŚŽůŽŐŝĐĂůůǇ ĂŶĚ�ŵĞŶƚĂů�ƐŬŝůůƐ͘�dŚĞ�ƚŚĞŵĞ�ŽĨ�ůĞĂƌŶŝŶŐ�ƐŬŝůůƐ�ŚŽůĚƐ�ƚŚĞ�ĐŽĚĞƐ�ƐƵĐŚ�ĂƐ�ŵĂŬŝŶŐ�
ŬŶŽǁůĞĚŐĞ�ŵĞĂŶŝŶŐĨƵů�;dϭ͕dϵ͕dϭϭͿ͕�ŝŶĐƌĞĂƐŝŶŐ�ĐŽŵŵĞŶƚŝŶŐ�ƐŬŝůůƐ�;dϲ͕dϴ͕dϵ͕dϭϮ͕dϭϯͿ͕�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�;dϮ͕dϰ͕dϵ͕dϭϯͿ�ĂŶĚ�
ŐƌĂƉŚŝĐ�ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ�;dϱ͕dϭϮ͕dϭϯͿ͘ 

dϭ͛�ǀŝĞǁ�ŽŶ�ŵĂŬŝŶŐ�ŬŶŽǁůĞĚŐĞ�ŵĞĂŶŝŶŐĨƵů�ǁĂƐ�“skill-based questions are high-level questions to measure knowledge of more 
than one subject. First comes a story and explanation part, followed by a question. It is unlikely to solve the questions without 
reading comprehension, interpretation and a good command of subject.͟� tŝƚŚ� ƌĞŐĂƌĚ� ƚŽ� ŝŶĐƌĞĂƐŝŶŐ� ĐŽŵŵĞŶƚŝŶŐ� ƐŬŝůůƐ͕� dϭϮ�
ŝŵƉůŝĐĂƚĞĚ�ƚŚĂƚ�"Being more open-ended and open to interpretation increases the student’s interpretation skills". Regarding the 
ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞnsion skill, T13 said “Contributing to the students' reading and comprehension skills. Even if it is a math question, 
it improves understanding what you read, finding what is asked and developing cognitive skills”. As to ŐƌĂƉŚŝĐ�ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ͕�dϭϯ�
ƵƐĞĚ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�"supporting with visuals reveals the students’ visual learning potential ". 

dŚĞ� ƚŚĞŵĞ� ŽĨ� ƉƐǇĐŚŽůŽŐŝĐĂů� ĂƐƉĞĐƚƐ� ŝŶǀŽůǀĞƐ� the codes of getting bored in the lesson (T10), feeling of failure (T1,T2 and 
ĞǆƉĞƌŝĞŶĐŝŶŐ a sense of ĂĐŚŝĞǀĞŵĞŶƚ (T9). 

dϭϬ͛�ǀŝĞǁ�ŽŶ�ŐĞƚƚŝŶŐ�ďŽƌĞĚ�ŝŶ�ƚŚĞ�ůĞƐƐŽŶ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�ƐƵĐŚ “The students want to have break time more than the lesson. 
They get bored in the lesson as the subjects are intense”. With reference to the feeling of failure, T1 said, “It causes a feeling of 
fear, prejudice and failure. It also leads to hopelessness and learned helplessness.” T9͛Ɛ� ǀŝĞǁ� ŽŶ ĞǆƉĞƌŝĞŶĐŝŶŐ� Ă� ƐĞŶƐĞ� ŽĨ�
ĂĐŚŝĞǀĞŵĞŶƚ�ǁĂƐ�ƚŚĂƚ “skill-based questions help students to feel success by breaking the judgment of "I can't do anything". Thus, 
the learned helplessness of the students gradually disappears.” tŚĞŶ�ŝƚ�ĐŽŵĞƐ�ƚŽ ŵĞŶƚĂů�ƐŬŝůůƐ͕�ƚŚĞ�ĐŽĚĞƐ�ŽĨ�ĚĞǀĞůŽƉŝŶŐ�ŵĞŶƚĂů�
ƐŬŝůůƐ�;dϭ͕dϯ͕dϱ͕dϭϭͿ�ĂŶĚ�ĚĞǀĞůŽƉŝŶŐ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ�;dϳ͕dϵͿ�ĞŵĞƌŐĞĚ. As regards ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝlls, T7 noted that "skill-
based questions contribute to students' problem solving skills". 
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�/^�h^^/KE͕�Z�^h>d��E��Z��KDD�E��d/KE^�

dŚŝƐ�ƐƚƵĚǇ�ĂƚƚĞŵƉƚƐ�ƚŽ�ĞǆĂŵŝŶĞ ƚĞĂĐŚĞƌƐ͛�ǀŝĞǁƐ on the characteristics of the skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�used in LGS 
since the 2017-ϮϬϭϴ�ĂĐĂĚĞŵŝĐ� ǇĞĂƌ͕� ƚŚĞ� ƌĞĂƐŽŶƐ� ĨŽƌ� transition to skill-based questions, and their reflections on teachers and 
students. 

dŚŝƐ�ƐƚƵĚǇ�ƌĞǀĞĂůĞĚ that skill-based questiŽŶƐ�ĚĞǀĞůŽƉed students' reading skills and ŚĞůƉĞĚ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ ǁŚĂƚ�ƚŚĞǇ�ƌĞĂĚ͘�
This result of the ƐƚƵĚǇ�ŝƐ�ĐŽŶŐƌƵĞŶƚ�ǁŝƚŚ that of Batur et al., (2019)'s study, indicating that LGS differs ĨƌŽŵ�ŽƚŚĞƌ�ĞǆĂŵƐ�as it 
ƌĞƋƵŝƌĞƐ�ƐƉĞĞĚ�ƌĞĂĚŝŶŐ�ĂŶĚ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐŬŝůůƐ͘�This study also concluded ƚŚĂƚ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ƵƐĞd ƚŝŵĞ�ǁĞůů�ĂŶĚ�had 
ƚŝŵĞ�ŵĂŶĂŐĞŵĞŶƚ� ŝŶ� ƐŬŝůů-based questions ǁĞƌĞ ƐƵĐĐĞƐƐĨƵů͕� ǁŚŝůĞ� those ǁŚŽ� ĐŽƵůĚŶ͛ƚ ŵĂŶĂŐĞ� ƚŝŵĞ� failed ŝŶ� ĐŽŵƉůĞƚŝŶŐ the 
questionƐ�ǁŝƚŚŝŶ�ƚŚĞ�ŐŝǀĞŶ�ƚŝŵĞ͘�dŚŝƐ�ƌĞƐƵůƚ�ŝƐ�ŝŶ�ĐŽŶũƵŶĐƚŝŽŶ�ǁŝƚŚ�ƚŚĂƚ�ŽĨ�'ƺůĞƌ�Ğƚ�Ăů͘�;ϮϬϭϵͿ͛Ɛ�ƐƚƵĚǇ͕�ƌĞĨĞƌƌŝŶŐ�that the students 
ŚĂǀĞ�ƚŝŵĞ�ƉƌŽďůĞŵƐ�as 2018 LGS questions are long and challenging, and thus ƚŚĞ�ĚƵƌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĞǆĂŵ�ŝƐ�ŝŶĐƌĞĂƐĞĚ͘�The study 
conducƚĞĚ� ďǇ� �ĂŬŦŽŒůƵ� ;ϮϬϭϵͿ� ĐŽŶĨŝƌŵĞĚ� that ƐƚƵĚĞŶƚƐ� ŚĂǀĞ� ƉƌŽďůĞŵƐ� ŝŶ� ĐŽŵƉůĞƚŝŶŐ� ƚŚĞ� ĞǆĂŵ� ǁŝƚŚŝŶ� ƚŚĞ� ŐŝǀĞŶ� ƚŝŵĞ� ĂƐ�
ŵĂƚŚĞŵĂƚŝĐĂů�ƋƵĞƐƚŝŽŶƐ�ƌĞƋƵŝƌĞ�ŵĂŶǇ�ŽƉĞƌĂƚŝŽŶƐ and ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�dƵƌŬŝƐŚ�ƚĞǆƚƐ�ĂŶĚ�ƉĂƌĂŐƌĂƉŚ�ƋƵĞƐƚŝŽŶƐ�ĂƌĞ�ůŽŶŐ͘ 

dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�suggested that skill-based questions distinguish ƐƚƵĚĞŶƚƐ�ǁŚŽ�ŬŶŽǁ�ĂŶĚ�ƚŚŽƐĞ�ǁŚŽ�ĚŽ�ŶŽƚ͘�KŶ�ƚŚĞ�ĚŝƐƚŝŶĐƚŝǀĞ�
characteristics of skill-based questions, 'ƺůĞƌ�Ğƚ�Ăů͘�;ϮϬϭϵͿ�ĨŽƵŶĚ�that skill-based questions in 2018 LGS distinguish successful and 
unsuccessful students ĂƐ�ǁĞůů�ĂƐ�ŝŶƚĞůůŝŐĞŶƚ͕�ĨĂƐƚ͕�ƉƌĂĐƚŝĐĂů�ĂŶĚ�ĂŶĂůǇƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ƐƚƵĚĞŶƚƐ͘ 

dŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�skill-based questions ĐŽƵůĚŶ͛ƚ ďĞ�ƐŽůǀĞĚ by heart͕�ĂŶĚ�ƚŚĂƚ�ƚŚĞƐĞ�ƋƵĞƐƚŝŽŶƐ�ŵĞĂƐƵƌĞd higher-ůĞǀĞů�
thinking skills. This result ŝƐ�ŝŶ�ůŝŶĞ�ǁŝƚŚ that of Biber, dƵŶĂ͕�hǇƐĂů͕�ĂŶĚ�<ĂďƵŬůƵ�;ϮϬϭϴͿ͕�ĚĞŵŽŶƐƚƌĂƚŝŶŐ�ƚŚĂƚ�>'^�ƋƵĞƐƚŝŽŶƐ�ĂƌĞ�ŵŽƌĞ�
ĚŝƐƚŝŶĐƚŝǀĞ�ƚŚĂŶ�d�K'�ƋƵĞƐƚŝŽŶƐ͕�ĂŶĚ�ƐƚƵĚĞŶƚƐ�can be trained ŝŶ�ŽƌĚĞƌ�ŶŽƚ�ƚŽ�ŵĞŵŽƌŝǌĞ ďƵƚ�ƚŽ�ŝŶƚĞƌƉƌĞƚ�ĂŶĚ�ƵƐĞ�ŬŶŽǁůĞĚŐĞ�ǁŝƚŚ�
ƚŚĞ�ƌĞŶĞǁĞĚ�ĞǆĂŵ�ƐǇƐƚĞŵ͘�dŚĞ�ƐƚĂƚĞŵĞŶƚ�ƚŚĂƚ�ƚŚĞ ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ϮϬϭϴ�ƐĞĐŽŶĚĂƌǇ�ĞĚƵĐĂƚŝŽŶ�ƚƌĂŶƐŝƚŝŽŶ�ĚŝƌĞĐƚŝǀĞ�ŝŶ�DŽE� ǁŝůů�
ŵĞĂƐƵƌĞ�ŚŝŐŚ-ůĞǀĞů�ƐŬŝůůƐ�ƐƵĐŚ�ĂƐ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ͕�ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ͕�ŝŶĨĞƌĞŶĐĞ͕�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ͕�ĂŶĂůǇƐŝƐ͕�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶg, and 
scientiĨŝĐ�ƉƌŽĐĞƐƐ�ƐŬŝůůƐ�ƐƵƉƉŽƌƚƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐƚƵĚǇ. 

A significant characteristic of skill-based questions is that ƚŚĞǇ�ŵĂŬĞ�ƚŚĞ�ůĞƐƐŽŶ�ƉůĞĂƐŝŶŐ�ĂŶĚ�ĞŶƚĞƌƚĂŝŶŝŶŐ�ǁŚĞŶ�ĞŶƌŝĐŚĞĚ�ǁŝƚŚ�
ŵĂƚĞƌŝĂůƐ�ŝŶ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ƉƌŽĐĞƐƐ. A sŝŵŝůĂƌ�ĨŝŶĚŝŶŐ�ĞŵĞƌŐĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ��ŬŦŶĐŦ�(2019). Accordingly, teachers use 
ǀĂƌŝŽƵƐ ŵĞƚŚŽĚƐ�ƐƵĐŚ�ĂƐ�ŐĂŵŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ĚƌĂŵĂ�ďǇ�ŵĂŬŝŶŐ�ƵƐĞ�ŽĨ�ǀŝƐƵĂů�ĂŶĚ�ĂƵĚŝƚŽƌǇ�ŵĂƚĞƌŝĂůƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞŶƐƵƌĞ�ƉĞƌŵĂŶĞŶƚ�
learning. 

WĂƌƚŝĐŝƉĂŶƚƐ�ŝŵƉůŝĞĚ that the reason for the change in the question ƚǇƉĞ ǁĂƐ�ƚŚĞ�ƉƌĞƉĂƌĂƚŝŽŶ�ĨŽƌ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ĞǆĂŵƐ͘�/ŶĚĞĞĚ, 
ŶƵŵĞƌŽƵƐ�ƌĞƐĞĂƌĐŚ�ƌĞƐƵůƚƐ outlined ƚŚĂƚ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�>'^�ĞǆĂŵƐ�ǁĞƌĞ Ăƚ�ƚŚĞ�ůĞǀĞů�ŽĨ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ͕�
and that they ǁĞƌĞ inĐŽŵƉĂƚŝďůĞ�ǁŝƚŚ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ĞǆĂŵƐ�ƐƵĐŚ�ĂƐ�W/^��;�ƔŦĐŦ͕��ĂǇƐĂů͕�Θ��ƌŬĂŶ͕�ϮϬϭϮ͗��ĂƚƵƌ�Θ��ůĞǀůŝ͕�ϮϬϭϰ͗��ĂƚƵƌ�
Θ�hůƵƚĂƔ͕�ϮϬϭϯͿ͘�,ŽǁĞǀĞƌ͕�ƐŬŝůů-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ�ŝŶĐůƵĚĞ�ŵŽƌĞ�ŚŝŐŚ-ůĞǀĞů�ƚŚŝŶŬŝŶŐ�ƐŬŝůls, they require logic and reasoning, and they 
are related to dailǇ�ůŝĨĞ͕�ǁŚŝĐŚ�ŵĂǇ�ďĞ ĂŶ�ĞĨĨŽƌƚ�ƚŽ�ƉƌĞƉĂƌĞ�ĨŽƌ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ĞǆĂŵƐ͘ 

 Teachers also stated that skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ�ƉƌŽǀŝĚĞd ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�notice their deficiencies, and that they needed 
ƉƌŽĨĞƐƐŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ�ƚŽ�ŽǀĞƌĐŽŵĞ�ƚŚĞƐĞ�ĚĞĨŝĐŝĞŶĐŝĞƐ͘�dŚŝƐ�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�study is in conjunction ǁŝƚŚ�ƚŚĂƚ�ŽĨ �ĞƚŝŶ�ĂŶĚ�mŶƐĂůΖƐ�
(2019) ƐƚƵĚǇ͕�ƐŚŽǁŝŶŐ�ƚŚĂƚ�ĐĞŶƚƌĂů�ĞǆĂŵƐ�ƉƌŽǀŝĚĞ teachers an ŽƉƉŽƌƚƵŶŝƚǇ� ƚŽ�ƐĞĞ�ƚŚĞŝƌ�ƐŚŽƌƚĐŽŵŝŶŐƐ�ĂŶĚ�to feel the need for 
ĐŽŶƐƚĂŶƚ�ƌĞŶĞǁĂů�ĂŶĚ�ƐĞůĨ-ƵƉĚĂƚĞ͘�dŚƵƐ͕�ŝƚ�ŝƐ�ŵŽƐƚ�ůŝŬĞůǇ ƚŚĂƚ�>'^�ĞǆĂŵ͕�including skill-based questions, contributes to the ƚĞĂĐŚĞƌƐ͛�
ƉƌŽĨĞƐƐŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ͘��ŝǌĞŬ�;ϮϬϬϭͿ�noted ƚŚĂƚ�ĐĞŶƚƌĂů�ĞǆĂŵƐ�ŚĂǀĞ�Ă�ƉŽƐŝƚŝǀĞ�ĞĨfect on teachers and endorse their ƉƌŽĨĞƐƐŝŽŶĂů�
ĚĞǀĞůŽƉŵĞŶƚ͘ 

dŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ certified that ƚŚĞǇ�ůĞĂƌŶĞĚ�ĂŶĚ�ƐƚĂƌƚĞĚ�ƚŽ�ĂƉƉůǇ�ŶĞǁ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ�ĂƉƉƌŽƉƌŝĂƚĞ�ĨŽƌ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�
ĞĚƵĐĂƚŝŽŶĂů� ĂƉƉƌŽĂĐŚ� ǁŚŝůĞ� ƚŚĞǇ� ǁĞƌĞ� ƐŽůǀŝŶŐ� ƐŬill-ďĂƐĞĚ� ƋƵĞƐƚŝŽŶƐ͕� ǁŚŝĐŚ ƐƵƉƉŽƌƚĞĚ� ƚŚĞŝƌ� ƉƌŽĨĞƐƐŝŽŶĂů� ĚĞǀĞůŽƉŵĞŶƚ� ĂŶĚ�
contributed to the increase in the ƐƚƵĚĞŶƚƐ͛�ĂĐŚŝĞǀĞŵĞŶƚ. >ŝŬĞǁŝƐĞ͕��ĞƚŝŶ�ĂŶĚ�mŶƐĂů�;ϮϬϭϵͿ�announced that ĐĞŶƚƌĂů�ĞǆĂŵƐ�ŵĂŬĞ�
teachers seek ĨŽƌ�ŶĞǁ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ͘�/ƚ�ŵĂǇ�ďĞ�ǁŝƐĞ�ƚŽ�ŵĞŶƚŝŽŶ that they ƉĞƌĨŽƌŵ ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�
ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂĚĂƉƚ�ƚŽ�ƚŚĞ�transition to skill-based questions. 

The current study found that the resources for skill-ďĂƐĞĚ� ƋƵĞƐƚŝŽŶƐ�ǁĞƌĞ� ŝŶƐƵĨĨŝĐŝĞŶƚ� ĂŶĚ� ƚŚĞ� ĐŽŶƚĞŶƚ� ŽĨ� ƚŚĞ� ďŽŽŬƐ�ǁĂƐ�
inĐŽŵƉĂƚŝďůĞ�ǁŝƚŚ�ƐŬŝůů-based questions. ^ŝŵŝůĂƌůǇ͕�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵĂŶǇ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ƚĞǆƚďŽŽŬƐ�ŝŶ�dƵƌŬĞǇ�ƵŶǀĞŝůĞĚ�ƚŚĂƚ�ƚŚĞ�ƐĐŽƉĞ�
ĂŶĚ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ĐĞŶƚƌĂů�ĞǆĂŵƐ�ĚŽ�ŶŽƚ�ŵĂƚĐŚ�ƚŚĞ�ŽŶĞƐ�ŝŶ�ƚŚĞ�ƚĞǆƚďŽŽŬƐ͕�ƚŚĂƚ�ƚŚĞ�ƚĞǆƚďŽŽŬƐ�ĂƌĞ�ŝŶƐƵĨĨŝĐŝĞnt to 
ƉƌĞƉĂƌĞ�ƚŚĞŵ�ĨŽƌ�ƚŚĞ�ĐĞŶƚƌĂů�ĞǆĂŵƐ͕�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ǀĂƌŝĞƚǇ�ĂŶĚ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ĂƌĞ�inadequate ;�ƌƐůĂŶ�ĂŶĚ�PǌƉŦŶĂƌ͕�ϮϬϬϵ͖�
'ƺŶ͕�ϮϬϬϵ͖�<ĂƌĂŬĞůůĞŽŒůƵ͕�ϮϬϬϳ͗�PǌŵĂŶƚĂƌ͕��ĂƉŐŦŶ͕��ŦƌĂŬ�<Ƶƌƚ͕�7ůŐƺŶ͕�ϮϬϭϳͿ͘ 

The fact that ƐƚƵĚĞŶƚƐ� ĂƌĞ� ƉƌĞƉĂƌĞĚ� ĨŽƌ� ŝŶƚĞƌŶĂƚŝŽŶĂů� ĞǆĂŵƐ�ǁŝƚŚ� ƐŬŝll-based quesƚŝŽŶƐ͕� ŝŶƚĞƌƉƌĞƚ ŬŶŽǁůĞĚŐĞ� ƌĂƚŚĞƌ� ƚŚĂŶ�
ŵĞŵŽƌŝǌŝŶŐ͕� ĞƐƚĂďůŝƐŚ ĂŶ� ĂŶĂůǇƚŝĐĂů� ƌĞůĂƚŝŽŶƐŚŝƉ� ďĞƚǁĞĞŶ� ƚŚĞ� ƐƵďũĞĐƚƐ͕� ĂŶĚ� ƚĞĂĐŚĞƌƐΖ� ƉƌŽĨĞƐƐŝŽŶĂů� ĚĞǀĞůŽƉŵĞŶƚ� ĞĨĨŽƌƚƐ is 
ĂĐŬŶŽǁůĞĚŐĞĚ�ĂƐ�ƉŽƐŝƚŝǀĞ�ĂƐƉĞĐƚƐ, ǁŚŝůĞ�ƚĞǆƚďŽŽŬƐ͛�ůĂĐŬ�ŽĨ�ƋƵĂůŝƚǇ�ƚŽ�ƐƵƉƉŽƌƚ�ƐŬŝůů-based questions can be considered as a situation 
ŽƉĞŶ�ƚŽ�ĐƌŝƚŝĐŝƐŵ. Besides, teachers signified ƚŚĂƚ�ƚŚĞǇ�ĐŽƵůĚ�ŶŽƚ�ŽǀĞƌĐŽŵĞ�ƚŚĞ�ƉƌŽďůĞŵs regarding the lack of resources due to 
ƚŚĞ� ƉƌŽŚŝďŝƚŝŽŶ� ŽĨ� ĂĚĚŝƚŝŽŶĂů� ƌĞƐŽƵƌĐĞ� ƉƵƌĐŚĂƐĞ͘� �ůƚŚŽƵŐŚ� ƚŚĞ�DŝŶŝƐƚƌǇ� ŽĨ� EĂƚŝŽŶĂů� �ĚƵĐĂƚŝŽŶ� has banned the ƉƵƌĐŚĂƐŝŶŐ of 
ĂĚĚŝƚŝŽŶĂů�ƌĞƐŽƵƌĐĞƐ�ŝŶ�ƉƵďůŝĐ�ƐĐŚŽŽůƐ�ĨŽƌ�Ă�ŶƵŵďĞƌ�ŽĨ�ƌĞĂƐŽŶƐ͕�ƚŚĞƌĞ�ŝƐ�ŶŽ�ƌĞƐƚƌŝĐƚŝŽŶ�ŝŶ�ƉƌŝǀĂƚĞ�ƐĐŚŽŽůƐ͘�As indicated by Ünsal and 
�ĞƚŝŶ�;ϮϬϭϵĂͿ͕�ŝƚ�offers ĂŶ�ĂĚǀĂŶƚĂŐĞ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�learning at ƉƌŝǀĂƚĞ�ƐĐŚŽŽůƐ�ƚŽ�ďĞ�ŵŽƌĞ�ƐƵĐĐĞƐƐĨƵů�ŝŶ�ĐĞŶƚƌĂů�ĞǆĂŵƐ͕�yet it can turn 
ŝŶƚŽ�Ă�ĚŝƐĂĚǀĂŶƚĂŐĞ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ƐƚƵĚǇŝŶŐ�ŝŶ�ƉƵďůŝĐ�ƐĐŚŽŽůƐ͘ 

A significant ƉƌŽĨĞƐƐŝŽŶĂů� ĐŚĂůůĞŶŐe that teachers encountered ǁĂƐ the inadequacy of ůĞƐƐŽŶ� ƚŝŵĞ� ƚŽ� ƐŽůǀĞ� ƐŬŝůů-based 
questions. >ŝŬĞǁŝƐĞ͕ �ŬŦŶĐŦ�;ϮϬϭϵͿ�concluded that ƚŚĞ�ƚĞĂĐŚĞƌƐ�ĐŽƵůĚ�ŶŽƚ�ƐŽůǀĞ�ĞŶŽƵŐŚ�ƋƵĞƐƚŝŽŶƐ�ƚŽ�ƌĞŝŶĨŽƌĐĞ�ƚŚĞ�ƐƵďũĞĐƚƐ�ĚƵĞ�ƚŽ�
the insufficient duration of the lesson. /t ƐĞĞŵƐ�ƵŶůŝŬĞůǇ�ƚŚĂƚ�ƚŚĞ�ĚŝĨĨŝĐƵůƚǇ�ƌĞůĂƚĞĚ�ƚŽ�ŝŶƐƵĨĨŝĐŝĞŶƚ�ĐŽƵƌƐĞ�ĚƵƌĂƚŝŽŶ�ĐĂŶ�ďĞ�ŽǀĞƌĐŽŵĞ�
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by increasing the course hours since extra course hours are considered ĂƐ�Ă�ƉƌŽďůĞŵ�ŝŶ�ƚŚĞ�dƵƌŬŝƐŚ�ĞĚƵĐĂƚŝŽŶ�ƐǇƐƚĞŵ�;PǌĞŶĕ͕�
PǌĐĂŶ͕�'ƺĕůƺ͕�Θ�'ƺŶĞǇ�ϮϬϭϲ͖�bĞŶĞƌ͕�ϮϬϭϴͿ͘ AŶŽƚŚĞƌ�ǁĂǇ�ƚŽ�ŽǀĞƌĐŽŵĞ�ƚŚŝƐ�ĚŝĨĨŝĐƵůƚǇ�ŵĂǇ�ďĞ increasing ƚĞĂĐŚĞƌƐ͛�ŵĂƐƚĞƌǇ�ƐŬŝůůƐ�ŝŶ�
ƚŚĞ�ƚĞĂĐŚŝŶŐ�ƉƌŽĐĞƐƐ�ĂŶĚ�ŵĂŬŝŶŐ ƉƌĞ-ůĞƐƐŽŶ�ƉƌĞƉĂƌĂƚŝŽŶ�ŵŽƌĞ�ĞĨĨĞĐƚŝǀĞ͘ 

The study results highlighted that skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ�ŚĂĚ�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽŶ� ƐƚƵĚĞŶƚƐ�ƉƐǇĐŚŽůŽŐŝĐĂůůǇ͘�dŚĞ�
ĨĂĐƚŽƌ� ƚŚĂƚ� ĚĞƚĞƌŵŝŶĞƐ� ƚŚŝƐ� ĞĨĨĞĐƚ� ŝƐ� ƚŚĞ ƐƚƵĚĞŶƚƐ͛ ĂĐĂĚĞŵŝĐ� ĂĐŚŝĞǀĞŵĞŶƚ. The ƋƵĞƐƚŝŽŶƐ� ĂƉƉĞĂů� ƚŽ� ĂĐĂĚĞŵŝĐĂůůǇ� ƐƵĐĐĞƐƐĨƵů�
students by affecting ƚŚĞŵ ƉŽƐŝƚŝǀĞůǇ͘�,ŽǁĞǀĞƌ͕�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ůŽǁ�ĂĐĂĚĞŵŝĐ�ĂĐŚŝĞǀĞŵĞŶƚ ĨĞĞů�Ă�ƐĞŶƐĞ�ŽĨ�ĨĂŝůƵƌĞ�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞ�
ůĞĂƌŶĞĚ�ŚĞůƉůĞƐƐŶĞƐƐ�as they ĨĂŝů� ŝŶ�ƐŽůǀŝŶŐ the questions. ^ŝŵŝůĂƌ� ƌĞƐƵůƚƐ�ĞŵĞƌŐĞĚ� ŝŶ�ƐŽŵĞ�ƐƚƵĚŝĞƐ ;�ŬŦŶĐŦ͕�ϮϬϭϵ�ĂŶĚ��ĂŬŦŽŒůƵ͕�
2019). ^ƵƉƉŽƌƚ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐĞ�ŝŶŝƚŝĂƚĞĚ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ�ŵĂǇ�ƉƌŽǀŝĚĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƐƵƉƉŽƌƚ�ĨŽƌ students 
ǁŝƚŚ�ůŽǁ�ĂĐĂĚĞŵŝĐ�ĂĐŚŝĞǀĞŵĞŶƚ͘��ĞĐĂƵƐĞ͕�ĂƐ�ƐƚĂƚĞĚ�ďǇ�mŶƐĂů�ĂŶĚ�<ŽƌŬŵĂǌ�;ϮϬϭϲͿ͕�ƐƵƉƉŽƌƚ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐĞƐ�ƉƌŽǀŝĚĞ�ƐƚƵĚĞŶƚƐ�
ǁŝƚŚ� ƋƵĞƐƚŝŽŶ-ƐŽůǀŝŶŐ� ƐŬŝůůƐ͘�DŽƌĞŽǀĞƌ, stuĚĞŶƚƐΖ� ŝŶƚĞƌĞƐƚ� ŝŶ� ƐƵƉƉŽƌƚ� ĂŶĚ� ƚƌĂŝŶŝŶŐ� ĐŽƵƌƐĞƐ� ĐĂŶ� ďĞ� ŝŶĐƌĞĂƐĞĚ� through different 
ĂĐƚŝǀŝƚŝĞƐ� ;Biber͕� Ğƚ� Ăů͕͘� ϮϬϭϴͿ͘� /Ŷ� ůŝŶĞ�ǁŝƚŚ� ƚŚĞ� ƌĞƐƵůƚƐ� ŽĨ� ƚŚĞ� study, skill-based questions ŵĂǇ� ďĞ� ƐĂŝĚ� ƚŽ� ŚĂǀĞ ŵĂŶǇ� ƉŽƐŝƚŝǀĞ�
reflections on both the student, the teacher ĂŶĚ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ƐǇƐƚĞŵ͕ still ŝƚ�ŶĞŐĂƚŝǀĞůǇ�ĂĨĨĞĐƚƐ�ĞƐƉĞĐŝĂůůǇ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ůŽǁ�
ĂĐĂĚĞŵŝĐ�ĂĐŚŝĞǀĞŵĞŶƚ and ŵĂŬĞƐ�ƚĞĂĐŚĞƌƐ�ĨĂĐĞ ƐŽŵĞ�ƉƌŽĨĞƐƐŝŽŶĂů�ĚŝĨĨŝĐƵůƚŝĞƐ͘��ĂƐĞĚ�ŽŶ�ƚŚĞ�ĨŝŶĚŝŶŐƐ͕�ǀĂƌŝŽƵƐ�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ�
ǁĞƌĞ�ƉƌŽǀŝĚĞĚ: 

�ŽŶƐŝĚĞƌŝŶŐ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ůŽǁ�ĂĐĂĚĞŵŝĐ�ĂĐŚŝĞǀĞŵĞŶƚ are ĂĚǀĞƌƐĞůǇ affected by skill-ďĂƐĞĚ�ƋƵĞƐƚŝŽŶƐ͕�ŐƵŝĚĂŶĐĞ�ƐĞƌǀŝĐĞƐ�
ŵĂǇ ďĞ�ƵƐĞĚ�ŵŽƌĞ�ĞĨĨĞĐƚŝǀĞůǇ�ĨŽƌ�ƚŚĞƐĞ�ƐƚƵĚĞŶƚƐ͘ 

TŚĞ�ĐŽŶƚĞŶƚ�ĂŶĚ�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�DŽE��ƌĞƐŽƵƌĐĞƐ�ŵĂǇ�ďĞ�ƌĞǀŝƐĞĚ�ƚŽ�ďĞ�ĐŽŵƉĂƚŝďůĞ�ǁŝƚŚ�ƐŬŝůů-based questions. 
�ůƚĞƌŶĂƚŝǀĞ�ƉůĂŶƐ�ŵĂǇ be ƉƌĞƉĂƌĞĚ ƚŽ�ĂĚĚƌĞƐƐ�ƚŚĞ�ŶĞĞĚ�ĨŽƌ�ĂĚĚŝƚŝŽŶĂů�ƌĞƐŽƵƌĐĞƐ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚŽ�ƐŬŝůů-based questions. 
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for skill-based questions. 
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ĂŵĂĐŦ͕�ŽƌƚĂŽŬƵů�ǀĞ�ůŝƐĞ�ƂŒƌĞŶĐŝůĞƌŝŶŝŶ�ƐŝďĞƌ�ǌŽƌďĂ�ǀĞ�ŵĂŒĚƵƌ�ŽůŵĂůĂƌŦŶĚĂ�ďĂǌŦ�ĚĞŵŽŐƌĂĨŝŬ�ĚĞŒŝƔŬĞŶůĞƌŝŶ�;ĐŝŶƐŝǇĞƚ͕�ƐŦŶŦĨ�ĚƺǌĞǇŝ͕�
ĂŶŶĞ� ĞŒŝƚŝŵ� ĚƵƌƵŵƵ͕� ďĂďĂ� ĞŒŝƚŝŵ� ĚƵƌƵŵƵ� ǀĞ� ĞďĞǀĞǇŶ� ďŝƌůŝŬƚĞ� ǇĂƔĂŵĂ� ĚƵƌƵŵƵͿ� ĞƚŬŝůĞƌŝŶŝŶ� ŵĞƚĂ-ĂŶĂůŝǌ� ǇƂŶƚĞŵŝǇůĞ�
ŝŶĐĞůĞŶŵĞƐŝĚŝƌ͘  

Materyal ve Yöntem: dƺƌŬŝǇĞ͛ĚĞ� ŬŽŶƵǇůĂ� ŝůŐŝůŝ� ǇĂƉŦůŵŦƔ� ĕĂůŦƔŵĂůĂƌ͕� zP<� ƚĞǌ� ŵĞƌŬĞǌŝ� ǀĞ� �ĞƌŐŝWĂƌŬ� ǀĞƌŝ� ƚĂďĂŶůĂƌŦ� ƺǌĞƌŝŶĚĞŶ�
͞ƐŝďĞƌ� ǌŽƌďĂůŦŬ͕͟� ͞ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ͕͟� ͞ƐĂŶĂů� ǌŽƌďĂůŦŬ͕͟� ͞ƐĂŶĂů�ŵĂŒĚƵƌŝǇĞƚ͟�ĂŶĂŚƚĂƌ� ŬĞůŝŵĞůĞƌŝ� ŝůĞ� ƚĂƌĂŶŵŦƔ͕� ƐŝďĞƌ� ǌŽƌďĂůŦŬ� ǀĞ�
ŵĂŒĚƵƌŝǇĞƚ�ďĂŒůĂŵŦŶĚĂ�ŐĞƌĕĞŬůĞƔƚŝƌŝůŵŝƔ͕�ĂƌĂƔƚŦƌŵĂŶŦŶ�ĂŵĂĐŦŶĂ�ƵǇŐƵŶ�ϯϳ�ĕĂůŦƔŵĂǇĂ�ƵůĂƔŦůŵŦƔƚŦƌ͘��ƌĂƔƚŦƌŵĂ�ŬĂƉƐĂŵŦŶĂ�ĂůŦŶĂŶ�
ĕĂůŦƔŵĂůĂƌ͕�ŵĞƚĂ-ĂŶĂůŝǌ�ǇƂŶƚĞŵŝǇůĞ�ĂŶĂůŝǌ�ĞĚŝůŵŝƔƚŝƌ͘  

Bulgular: �ĂůŦƔŵĂ� ƐŽŶƵĐƵŶĚĂ͖� dƺƌŬŝǇĞ͛ĚĞ� ĞƌŬĞŬ� ƂŒƌĞŶĐŝůĞƌŝŶ� ŬŦǌ� ƂŒƌĞŶĐŝůĞƌĞ͕� ϴ͘� ƐŦŶŦĨ� ƂŒƌĞŶĐŝůĞƌŝŶŝŶ� ϱ͘� ƐŦŶŦĨ� ƂŒƌĞŶĐŝůĞƌŝŶĞ͕�
ĞďĞǀĞǇŶŝ� ůŝƐĂŶƐ� ŵĞǌƵŶƵ� ŽůĂŶ� ƂŒƌĞŶĐŝůĞƌŝŶ� ĞďĞǀĞǇŶŝ� ŝůŬŽŬƵů� ŵĞǌƵŶƵ� ƂŒƌĞŶĐŝůĞƌĞ͕� ĞďĞǀĞǇŶůĞƌŝ� ďŝƌďŝƌŝŶĚĞŶ� ĂǇƌŦ� ǇĂƔĂǇĂŶ�
ƂŒƌĞŶĐŝůĞƌŝŶ�ĞďĞǀĞǇŶůĞƌŝ�ďŝƌůŝŬƚĞ�ǇĂƔĂǇĂŶ�ƂŒƌĞŶĐŝůĞƌĞ�ŽƌĂŶůĂ�ĚĂŚĂ�ĨĂǌůĂ�ƐŝďĞƌ�ǌŽƌďĂ�ǀĞ�ƐŝďĞƌ�ŵĂŒĚƵƌ�ŽůĚƵŬůĂƌŦ�ĂŶůĂƔŦůŵŦƔƚŦƌ͘ 

Önemli Vurgular: �ŝůĞůĞƌ� ƂǌĞůůŝŬůĞ�ĞƌŐĞŶůŝŬ�ĚƂŶĞŵŝŶĚĞ�ĕŽĐƵŬůĂƌŦǇůĂ� ǇĂŬŦŶĚĂŶ� ŝůŐŝůĞŶŵĞůŝ͕� ŽŶůĂƌůĂ�ŶŝƚĞůŝŬůŝ� ǌĂŵĂŶ�ŐĞĕŝƌŵĞůŝ� ǀĞ�
ďŝůŝƔŝŵ� ƚĞŬŶŽůŽũŝůĞƌŝŶŝ� ŬƵůůĂŶŵĂ� ƐƺƌĞůĞƌŝŶŝ� ĚĞŶĞƚůĞŵĞůŝĚŝƌůĞƌ͘� ^ŝďĞƌ� ǌŽƌďĂůŦŬ� ǀĞ� ƐŝďĞƌ� ŵĂŒĚƵƌŝǇĞƚ� ƂŒƌĞŶĐŝůĞƌĚĞ� ƐŦŶŦĨ� ĚƺǌĞǇŝ�
ǇƺŬƐĞůĚŝŬĕĞ�ĚĂŚĂ�ĨĂǌůĂ�ŐƂƌƺůŵĞŬƚĞĚŝƌ͕�ďƵ�ďĂŒůĂŵĚĂ�ƂŒƌĞŶĐŝůĞƌ�ŐƺǀĞŶůŝ�ǀĞ�ƐŽƌƵŵůƵ�ŝŶƚĞƌŶĞƚ�ŬƵůůĂŶŦŵŦ͕�ďŝůŝƔŝŵ�ĂƌĂĕůĂƌŦŶŦŶ�ŶĂƐŦů 
ǀĞƌŝŵůŝ� ǀĞ� ĞƚŬŝŶ� ŬƵůůĂŶŦůĂĐĂŒŦ͕� ƐŝďĞƌ� ǌŽƌďĂůŦŬ� ǀĞ� ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ� ŬŽŶƵůĂƌŦŶĚĂ� ŝůŬŽŬƵů� ǇŦůůĂƌŦŶĚĂŶ� ďĂƔůĂǇĂƌĂŬ� ŚĞƌ� ǇŦů� ĚƺǌĞŶůŝ�
ŽůĂƌĂŬ�ďŝůŐŝůĞŶĚŝƌŝůŵĞůŝĚŝƌ͘  
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Ϯϴϰ 

/EdZK�h�d/KE 

�Ɛ�Ă� ƌĞƐƵůƚ� ŽĨ� ƚĞĐŚŶŽůŽŐŝĐĂů� ĚĞǀĞůŽƉŵĞŶƚƐ� ĂŶĚ�ĂĚǀĂŶĐĞƐ͕� ƚŚĞ�ƵƐĞ�ŽĨ� ŝŶĨŽƌŵĂƚŝŽŶ� ƚŽŽůƐ�ŚĂƐ�ďĞĐŽŵĞ�ǁŝĚĞƐƉƌĞĂĚ�ĂŵŽŶŐ�Ăůů�
ŝŶĚŝǀŝĚƵĂůƐ͕�ĞƐƉĞĐŝĂůůǇ�ĂŵŽŶŐ�ǇŽƵŶŐ�ƉĞŽƉůĞ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĚĂƚĂ�ŽĨ�ƚŚĞ�dƵƌŬŝƐŚ�^ƚĂƚŝƐƚŝĐĂů� /ŶƐƚŝƚƵƚĞ�;dm7<Ϳ͕� ŝŶƚĞƌŶĞƚ�ĂĐĐĞƐƐ�ŽĨ�
ŚŽƵƐĞŚŽůĚƐ�ŝŶ�dƵƌŬĞǇ -ŝƚ�ǁĂƐ�ϰϭ͘ϲй�ŝŶ�ϮϬϭϬ͕�ϲϵ͘ϱй�ŝŶ�ϮϬϭϱ- ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�ϴϴ͘ϯй�ŝŶ�ϮϬϭϵ͘�/Ŷ�ϮϬϭϴ͕�ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�
ϵϳ͘ϴй�ŽĨ�ƚŚĞ�ŚŽƵƐĞƐ�ŚĂĚ�Ăƚ� ůĞĂƐƚ�ŽŶĞ�ƐŵĂƌƚ�ƉŚŽŶĞ͘�;dm7<͕�ϮϬϮϬͿ͘�tŚŝůĞ� ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƚĞĐŚŶŽůŽŐŝĞƐ�ŵĂŬĞ� ŝƚ�
ĞĂƐŝĞƌ� ĨŽƌ� ŝŶĚŝǀŝĚƵĂůƐ� ƚŽ� ƌĞĂĐŚ� ǁŝƐĚŽŵ� ĂŶĚ� ĐŽŵŵƵŶŝĐĂƚĞ� ǁŝƚŚ� ƉĞŽƉůĞ͕� ƚŚĞǇ� ĂůƐŽ� ĐƌĞĂƚĞ� ŶĞǁ� ƉƌŽďůĞŵƐ͘� KŶĞ� ŽĨ� ƚŚĞ� ŵŽƐƚ�
ŝŵƉŽƌƚĂŶƚ�ŽĨ�ƚŚĞƐĞ�ƉƌŽďůĞŵƐ�ŝƐ�ĐǇďĞƌďƵůůǇŝŶŐ͘��Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�ƵƐŝŶŐ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƚĞĐŚŶŽůŽŐŝĞƐ�ĨŽƌ�Ă�ůŽŶŐ�ƚŝŵĞ�
ĂŶĚ�ǁŝƚŚŽƵƚ�ƚŚĞ�ƐƵƉĞƌǀŝƐŝŽŶ�ŽĨ�ƚŚĞŝƌ�ƉĂƌĞŶƚƐ͕�ĐŚŝůĚƌĞŶ�ĂŶĚ�ǇŽƵŶŐ�ƉĞŽƉůĞ�ĂƌĞ�ĨĂĐĞĚ�ǁŝƚŚ�ĐǇďĞƌďƵůůǇŝŶŐ�;>ŝ͕�ϮϬϬϴ͖�^ŽǇĚĂƔ�<ĂƌůŦĞƌ͕�
ϮϬϭϭͿ͘� 

tŝůůĂƌĚ� ;ϮϬϬϱͿ� ĚĞƐĐƌŝďĞĚ� ĐǇďĞƌďƵůůǇŝŶŐ͕�ǁŚŝĐŚ� ŚĂƐ� ƐƚĂƌƚĞĚ� ƚŽ� ďĞ� ƚĂůŬĞĚ� ĂďŽƵƚ�ŵŽƌĞ� ƚŚĂŶ� ƉĞĞƌ� ďƵůůǇŝŶŐ� ŝŶ� ƌĞĐĞŶƚ� ǇĞĂƌƐ͕� ĂƐ�
ĚĞůŝďĞƌĂƚĞůǇ�ƐĞŶĚŝŶŐ�ŚĂƌŵĨƵů�ĂŶĚ�ƵŶǁĂŶƚĞĚ�ŵĞƐƐĂŐĞƐ�Žƌ�ƉŚŽƚŽƐ�ƚŽ�ŽƚŚĞƌ�ƉĞŽƉůĞ�ƵƐŝŶŐ�ƚŚĞ� ŝŶƚĞƌŶĞƚ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƚŽŽůƐ�
ǁŚŝůĞ ^ŚĂƌŝĨĨ� ;ϮϬϬϴͿ� ĚĞĨŝŶĞĚ� ĂƐ� ǁĞďƐŝƚĞƐ͕� ŝŶƐƚĂŶƚ� ŵĞƐƐĂŐŝŶŐ͕� ďůŽŐƐ͕� ĐŚĂƚ� ƌŽŽŵƐ͕� ŵŽďŝůĞ� ƉŚŽŶĞƐ� ƚŚƌĞĂƚĞŶŝŶŐ͕� ŚƵŵŝůŝĂƚŝŶŐ� Žƌ�
ƐĞŶĚŝŶŐ�ƐĞǆƵĂůůǇ�ĞǆƉůŝĐŝƚ�ƉŝĐƚƵƌĞƐ�ĂŶĚ�ŵĞƐƐĂŐĞƐ�ƚŽ�ŽƚŚĞƌ�ŝŶĚŝǀŝĚƵĂůƐ�ǀŝĂ�ƉŚŽŶĞƐ͕�Ğ-ŵĂŝůƐ�ĂŶĚ�ƉĞƌƐŽŶĂů�ŽŶůŝŶĞ�ƉƌŽĨŝůĞƐ͘�dŚĞ�ŵĂŝŶ�
ĨĞĂƚƵƌĞƐ�ƚŚĂƚ�ĚŝƐƚŝŶŐƵŝƐŚ�ĐǇďĞƌďƵůůǇŝŶŐ�ĨƌŽŵ�ƚƌĂĚŝƚŝŽŶĂů�ďƵůůǇŝŶŐ�ĂƌĞ�ƚŚĂƚ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ǁŚŽ�ĞŶŐĂŐĞƐ�ŝŶ�ďƵůůǇŝŶŐ�ĐĂŶ�ŚŝĚĞ�ŚŝŵƐĞůĨ͕�
ĚŽĞƐ�ŶŽƚ�ƌĞƋƵŝƌĞ�ƉŚǇƐŝĐĂů�ƐƚƌĞŶŐƚŚ͕�ĐĂŶ�ďĞ�ĞĂƐŝůǇ�ƌĞĂĐŚĞĚ�ƚŽ�ƚŚĞ�ǀŝĐƚŝŵ͕�ŚĂƐ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŝŶĨůƵĞŶĐĞ͕�ĐĂŶ�ďĞ�ĞĂƐŝůǇ�ƉƵƚ�ƵŶĚĞƌ�
ƉƌĞƐƐƵƌĞ͕�ĐĂŶ�ďĞ�ĚŽŶĞ�ĂŶǇǁŚĞƌĞ͕�Ăƚ�ĂŶǇ�ƚŝŵĞ�ŽĨ ƚŚĞ�ĚĂǇ͕�ŶŽƚ�ũƵƐƚ�Ăƚ�ƐĐŚŽŽů�;�ĂŵƉďĞůů͕�ϮϬϬϱ͖�^ŚĂƌŝĨĨ͕�ϮϬϬϴ͖�>ŝ͕��ƌŽƐƐ�ĂŶĚ ^ŵŝƚŚ͕�
ϮϬϭϮͿ͘ 

/ƚ�ŝƐ�ƐƚĂƚĞĚ�ƚŚĂƚ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�ĂƌĞ�ĨƌĞƋƵĞŶƚůǇ�ĞǆŚŝďŝƚĞĚ�ďǇ�ŝŶĚŝǀŝĚƵĂůƐ�ĚƵĞ�ƚŽ�ƌĞĂƐŽŶƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ĚĞƐŝƌĞ�ƚŽ�ĞƐƚĂďůŝƐŚ�
ĐŽŶƚƌŽů�ŽǀĞƌ�ŽƚŚĞƌ�ŝŶĚŝǀŝĚƵĂůƐ͕�ƚŽ�ƚĂŬĞ�ƉůĞĂƐƵƌĞ�ĨƌŽŵ�ĂŐŐƌĞƐƐŝǀĞ�ďĞŚĂǀŝŽƌƐ͕�ƚŽ�ŐĂŝŶ�ƌĞƐƉĞĐƚĂďŝůŝƚǇ�ŝŶ�ƚŚĞ�ĐŝƌĐůĞ�ŽĨ�ĨƌŝĞŶĚƐ͕�ƚŽ�ƚĂŬĞ�
ƌĞǀĞŶŐĞ͕�ƚŽ�ďĞ�ůĞƐƐ�ůŝŬĞůǇ�ƚŽ�ďĞ�ĐĂƵŐŚƚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƉĞĞƌ�ďƵůůǇŝŶŐ͕�ĂŶĚ�ŶŽƚ�ƚŽ�ĐŽŵŵƵŶŝĐĂƚĞ�ǁŝƚŚ�ƚŚĞ�ǀŝĐƚŝŵ�ĨĂĐĞ�ƚŽ�ĨĂĐĞ�;<ŽǁĂůƐŬŝ͕�
>ŝŵďĞƌ�ǀĞ��ŐĂƐƚŽŶ͕�ϮϬϬϴͿ͘�/ƚ�ǁĂƐ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ŵŽƐƚůǇ�ƌĞƐŽƌƚ�ƚŽ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞĐĂƵƐĞ�ŽĨ�ũĞĂůŽƵƐǇ�ĂŶĚ�ĞŶǀǇ͕�ĂŶĚ�ƚŚĞǇ�ĂůƐŽ�
ƐŚŽǁ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�ǁŝƚŚ�ƚŚĞ�ĨĞĞůŝŶŐ�ŽĨ�ƚĂŬŝŶŐ�ƚŚĞ�ǀŝĐƚŝŵ�ŽƵƚ�ŽĨ�ƚŚĞ�ŐƌŽƵƉ�Žƌ�ƚĂŬŝŶŐ�ƌĞǀĞŶŐĞ�ŽŶ�Śŝŵ�;,ŽĨĨ�ĂŶĚ�DŝƚĐŚĞůů͕�
ϮϬϬϵͿ͘� 

/ŶĚŝǀŝĚƵĂůƐ� ǁŚŽ� ĂƌĞ� ĞǆƉŽƐĞĚ� ƚŽ� ďƵůůǇŝŶŐ� ďĞŚĂǀŝŽƌƐ� ĂŶĚ� ŚĂƌŵĞĚ� ďǇ�ŵĞĂŶƐ� ŽĨ� ƚĞĐŚŶŽůŽŐŝĐĂů� ƚŽŽůƐ� ĂƌĞ� ĐŽŶƐŝĚĞƌĞĚ� ĂƐ� ĐǇďĞƌ�
ǀŝĐƚŝŵƐ�;�ĞƚƚƐ͕�ϮϬϭϱͿ͘�hŶůŝŬĞ�ƚƌĂĚŝƚŝŽŶĂů�ďƵůůǇŝŶŐ͕�ŝŶ�ĐĂƐĞƐ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ͕�ƚŚĞ�ĞĨĨĞĐƚƐ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ŵĂǇ�ďĞ�ĚŝĨĨĞƌĞŶƚ͕ ĂƐ�ƚŚĞƌĞ�
ŝƐ� ŶŽ� ƉŚǇƐŝĐĂů� ĞǆƉŽƐƵƌĞ� ƚŽ� ĂŶ� ĂĐƚŝŽŶ� ;tĂƚƚƐ͕� Ğƚ� Ăů͘� ϮϬϭϳͿ͘� �ǆƉŽƐƵƌĞ� ƚŽ� ĐǇďĞƌďƵůůǇŝŶŐ� ŽĨƚĞŶ� ŶĞŐĂƚŝǀĞůǇ� ĂĨĨĞĐƚƐ� ƚŚĞ� ŝŶĚŝǀŝĚƵĂů�
ƐŽĐŝĂůůǇ͕�ĞŵŽƚŝŽŶĂůůǇ͕�ĂŶĚ�ƉƐǇĐŚŽůŽŐŝĐĂůůǇ� ;bĂŚŝŶ͕��ǇĚŦŶ�ĂŶĚ ^ĂƌŦ͕�ϮϬϭϮͿ͘� /ƚ�ŚĂƐ�ďĞĞŶ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ĂƌĞ�ĐǇďĞƌďƵůůŝĞĚ�
ĨĞĞů�ďĂĚ�;,ƵŶƚĞƌ͕�ϮϬϭϮͿ͕�ĂŶŐƌǇ�ĂŶĚ�ĂŶǆŝŽƵƐ�;�ĞƌĂŶ�ĂŶĚ >ŝ͕�ϮϬϬϱͿ�͕ ĞǆƉĞƌŝĞŶĐĞ�ĨĞĞůŝŶŐƐ�ŽĨ�ĞǆĐůƵƐŝŽŶ�ĂŶĚ�ŚĞůƉůĞƐƐŶĞƐƐ�;WĂƚĐŚŝŶ�ĂŶĚ 
,ŝŶĚƵũĂ͕� ϮϬϬϲͿ͕� ĐĂŶŶŽƚ�ĞƐƚĂďůŝƐŚ� ƐŽĐŝĂů� ƌĞůĂƚŝŽŶƐŚŝƉƐ� ;dŽŬƵŶĂŐĂ͕� ϮϬϭϬͿ͕ ŚĂǀĞ�Ă�ŚŝŐŚ� ƌĂƚĞ�ŽĨ� ĐŽŵŵŝƚƚŝŶŐ� ĐƌŝŵĞƐ� ;DŝƚĐŚĞůů� Ğƚ� Ăů͘�
ϮϬϬϳͿ͕ ĚŽ�ŶŽƚ�ǁĂŶƚ� ƚŽ� ŐŽ� ƚŽ� ƐĐŚŽŽů� ;ZĂƐŬĂƵƐŬĂƐ�Θ�^ƚŽůƚǌ͕�ϮϬϬϳͿ͕� ĐĂŶ�ŶŽƚ� ƐƵĐĐĞĞĚ� ŝŶ� ƐĐŚŽŽů ĂŶĚ�ŚĂǀĞ�ĚĞĐƌĞĂƐĞĚ�ĞŶŐĂŐĞŵĞŶƚ�
ůĞǀĞůƐ ;^ĐŚŶĞŝĚĞƌ�Ğƚ�Ăů͘�ϮϬϭϮͿ͕�ĞǆƉĞƌŝĞŶĐĞ�ŵĂŶǇ�ƉƌŽďůĞŵƐ�ƚŚĂƚ�ĐĂŶ�ĞǀĞŶ�ƌĞĂĐŚ�ƚŚĞ�ůĞǀĞů�ŽĨ�ƐƵŝĐŝĚĞ�;,ŝŶĚƵũĂ�ĂŶĚ WĂƚĐŚŝŶ͕�ϮϬϬϵͿ͘�
<ĞƐƚĞů� ĂŶĚ �ŬďŦǇŦŬ� ;ϮϬϭϲͿ� ŝŵůŝĞĚ� ƚŚĂƚ� ĐǇďĞƌ� ǀŝĐƚŝŵƐ� ŽĨ� ƐĞĐŽŶĚĂƌǇ� ƐĐŚŽŽů� ƐƚƵĚĞŶƚƐ� ĞǆƉĞƌŝĞŶĐĞĚ� ĨĞĞůŝŶŐƐ� ŽĨ� ĨĞĂƌ͕� ĂŶŐĞƌ� ĂŶĚ�
ƵŶĞĂƐŝŶĞƐƐ� ĂŶĚ� ĂǀŽŝĚĞĚ� ƐŚĂƌŝŶŐ� ƚŚĞ� ŶĞŐĂƚŝǀĞ� ƐŝƚƵĂƚŝŽŶƐ� ƚŚĞǇ� ĞǆƉĞƌŝĞŶĐĞĚ� ǁŝƚŚ� ƚŚĞŝƌ� ĞŶǀŝƌŽŶŵĞŶƚ͘� �ǇďĞƌďƵůůǇŝŶŐ� ŽŶ� ǇŽƵŶŐ�
ƉĞŽƉůĞ͖�EĞŐĂƚŝǀĞ� ĞĨĨĞĐƚƐ� ƐƵĐŚ� ĂƐ� ƌĞƐŽƌƚŝŶŐ� ƚŽ� ǀŝŽůĞŶĐĞ͕� ĚĞƉƌĞƐƐŝŽŶ͕� ƐƵďƐƚĂŶĐĞ� ĂďƵƐĞ͕� ƐĞůĨ-ŚĂƌŵ͕� ƐƵŝĐŝĚĂů� ƚŚŽƵŐŚƚƐ� ĂŶĚ� ƐƵŝĐŝĚĞ�
ŚĂǀĞ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�;WĞƌƌǇ͕�ϮϬϭϱͿ͘ 

DĂŶǇ� ƌĞĐĞŶƚ� ƐƚƵĚŝĞƐ� ŚĂǀĞ� ĞŵƉŚĂƐŝǌĞĚ� ƚŚĂƚ� ĐǇďĞƌďƵůůǇŝŶŐ� ŝƐ� Ă� ĐŽŵŵŽŶ� ƉƌŽďůĞŵ� ĨŽƌ� ƐĐŚŽŽůƐ� Ăůů� ŽǀĞƌ� ƚŚĞ�ǁŽƌůĚ͘� ;>ŝ͕� ϮϬϬϴ͗�
ZĂƐŬĂƵƐŬĂƐ�ĂŶĚ ^ƚŽůƚǌ͕�ϮϬϬϳͿ͘� /ƚ�ŚĂƐ�ďĞĞŶ�ĨŽƵŶĚ�ƚŚĂƚ�ĐǇďĞƌďƵůůǇŝŶŐ� ŝŶĐŝĚĞŶƚƐ� ŝŶ�ƐĐŚŽŽůƐ�ŚĂǀĞ� ŝŶĐƌĞĂƐĞĚ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ĂŶĚ�ƚŚĞ�
ƌĂƚĞƐ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ĚŝĨĨĞƌ�ĨƌŽŵ�ĐŽƵŶƚƌǇ�ƚŽ�ĐŽƵŶƚƌǇ�;ϱ͘ϭй�- ϰϭ͘ϰйͿ�;�ĂŶƚŽŶĞ�ǀĚ͕͘�ϮϬϭϱͿ͘��Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĐŽŶĚƵĐƚĞĚ�ďǇ�
,ŝŶĚƵũĂ� ĂŶĚ� WĂƚĐŚŝŶ� ;ϮϬϭϳͿ� ŝŶ� ƉƌŝŵĂƌǇ� ĂŶĚ� ŚŝŐŚ� ƐĐŚŽŽůƐ� ŝŶ� ƚŚĞ� hŶŝƚĞĚ� ^ƚĂƚĞƐ� ŝŶ� ϮϬϭϲ͕� ŝƚ� ǁĂƐ� ĚĞƚĞƌŵŝŶĞĚ� ƚŚĂƚ� ƚŚĞ� ƌĂƚĞ� ŽĨ�
ĞŶĐŽƵŶƚĞƌŝŶŐ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�Ăƚ�ůĞĂƐƚ�ŽŶĐĞ�ŝŶ�ƚŚĞŝƌ�ůŝǀĞƐ�ǁĂƐ�ϯϯ͘ϴй͘�^ŝŵŝůĂƌ�ƚŽ�ƚŚĞ�ƌĞƐƚ�ŽĨ�ƚŚĞ�ǁŽƌůĚ͕�ĐǇďĞƌďƵůůǇŝŶŐ�ŝŶĐŝĚĞŶƚƐ�
ŚĂǀĞ�ŝŶĐƌĞĂƐĞĚ�ƌĂƉŝĚůǇ�ŝŶ�dƵƌŬĞǇ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͘��Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĐŽŶĚƵĐƚĞĚ�ďǇ��ƌŽŒůƵ�ĂŶĚ�WĞŬĞƌ�;ϮϬϭϱͿ�ǁŝƚŚ�ŚŝŐŚ�ƐĐŚŽŽů�
ƐƚƵĚĞŶƚƐ͕� ƚŚĞ� ƌĂƚĞ�ŽĨ� ƐƚƵĚĞŶƚƐ�ǁŚŽ�ĂƌĞ� ĐǇďĞƌďƵůůŝĞƐ� ŝƐ� ϵй͕� ƚŚĞ� ƌĂƚĞ�ŽĨ� ƐƚƵĚĞŶƚƐ�ǁŚŽ�ĂƌĞ� ĐǇďĞƌ� ǀŝĐƚŝŵƐ� ŝƐ� ϳй͕� ĂŶĚ� ƚŚĞ� ƌĂƚĞ�ŽĨ�
ƐƚƵĚĞŶƚƐ� ǁŚŽ ĂƌĞ� ďŽƚŚ� ĐǇďĞƌďƵůůŝĞƐ� ĂŶĚ� ĐǇďĞƌ� ǀŝĐƚŝŵƐ� ŝƐ� ϳϮ͘Ϯй͘� /Ŷ� ĂŶŽƚŚĞƌ� ƐƚƵĚǇ͕� ŝƚ� ǁĂƐ� ƐƚĂƚĞĚ� ƚŚĂƚ� ϲϱ͘ϱй� ŽĨ� ĂĚŽůĞƐĐĞŶƚƐ�
ĞǆƉĞƌŝĞŶĐĞĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ĂŶĚ�ϱϲ͘ϲй�ƐŚŽǁĞĚ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�;hůƵĚĂƔĚĞŵŝƌ͕�ϮϬϭϳͿ͘ 

�ĞĂůĞ�ĂŶĚ�,Ăůů�;ϮϬϬϳͿ�ƌĞƉŽƌƚĞĚ ƚŚĂƚ�ŝƚ�ǁĂƐ�ĞǆƉĞƌŝĞŶĐĞĚ�ůĞƐƐ�ŝŶ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů͕�ƚŚĂƚ�ŝƚ�ƐƚĂƌƚĞĚ�ƚŽ�ƌŝƐĞ�ŝŶ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ĂŶĚ�
ƌĞĂĐŚĞĚ� ŝƚƐ� ƉĞĂŬ� ŝŶ�ŚŝŐŚ� ƐĐŚŽŽů͘� �ǇďĞƌďƵůůǇŝŶŐ� ŝŶĐŝĚĞŶƚƐ� ŝŶ� ƐĐŚŽŽůƐ� ĂƌĞ� ƐĞĞŶ�ĂƐ� ĂŶ� ŝŵƉŽƌƚĂŶƚ�ƉƌŽďůĞŵ� ŝŶ�ŵĂŶǇ� ĐŽƵŶƚƌŝĞƐ͘� dŚĞ�
ǁŝĚĞƐƉƌĞĂĚ�ƵƐĞ�ŽĨ�ƚŚĞ� ŝŶƚĞƌŶĞƚ�ĂŶĚ�ƐŵĂƌƚ�ƉŚŽŶĞƐ� ŝŶ�ƐĐŚŽŽů�ĂƉƉůŝĐĂƚŝŽŶƐ͕�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ďƵƐǇ�ǁŝƚŚ� ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�
ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƚĞĐŚŶŽůŽŐǇ�ƚŽŽůƐ�ŝŶ�Ă�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌƚ�ŽĨ�ƚŚĞŝƌ�ƚŝŵĞ�ĂŶĚ�ĨƌĞƋƵĞŶƚůǇ�ƌĞƐŽƌƚ�ƚŽ�ďƵůůǇŝŶŐ�ƌĞǀĞĂů�ƚŚĞ�ŶĞĐĞƐƐŝƚǇ�ŽĨ�
ĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ŝƐƐƵĞ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂƐ�Ă�ƚǇƉĞ�ŽĨ�ǀŝŽůĞŶĐĞ�ŝŶ ƐĐŚŽŽůƐ͘ 

ZĞƐĞĂƌĐŚĞƐ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂƌĞ�ŽĨ�ŐƌĞĂƚ� ŝŵƉŽƌƚĂŶĐĞ� ŝŶ�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ĐĂƐĞƐ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ� ŝŶ�ƐĐŚŽŽůƐ͕� ŝŶ�
ƉƌŽǀŝĚŝŶŐ�ĐŚŝůĚƌĞŶ�ĂŶĚ�ǇŽƵŶŐ�ƉĞŽƉůĞ�ǁŝƚŚ�ƚŚĞ�ƐŬŝůůƐ�ƚŽ�ĐŽƉĞ�ǁŝƚŚ�ŶĞŐĂƚŝǀĞ�ƐŝƚƵĂƚŝŽŶƐ͕�ĂŶĚ�ŝŶ�ƵƐŝŶŐ�ƚĞĐŚŶŽůŽŐǇ�ŵŽƌĞ�ĞĨĨĞĐƚŝǀĞůǇ�
ĂŶĚ�ƐĂĨĞůǇ͘�/ƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ĐĂƐĞƐ�ŽĨ�ĐǇďĞƌ�ďƵůůǇŝŶŐ�ĂŶĚ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ͕�ǁŚŝĐŚ�ŚĂƐ�ďĞĐŽŵĞ�ĂŶ�ŝŶĐƌĞĂƐŝŶŐůǇ�ĐŽŵŵŽŶ�
ƉƌŽďůĞŵ�ďŽƚŚ� ŝŶ� ƚŚĞ�ǁŽƌůĚ� ĂŶĚ� ŝŶ� dƵƌŬĞǇ͕�ǁŝƚŚ�ĞǆƚĞŶƐŝǀĞ� ƌĞƐĞĂƌĐŚ�ǁŝůů�ŵĂŬĞ�ĂŶ� ŝŵƉŽƌƚĂŶƚ� ĐŽŶƚƌŝďƵƚŝŽŶ� ƚŽ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ� ĂŶĚ�
ƉƌĂĐƚŝĐĞ͘� tŚĞŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ� ŽŶ� ƚŚĞ� ƐƵďũĞĐƚ� ŝŶ� dƵƌŬĞǇ� ŝƐ� ĞǆĂŵŝŶĞĚ͕ ŝƚ� ŚĂƐ� ďĞĞŶ� ŽďƐĞƌǀĞĚ� ƚŚĂƚ� ƚŚĞ� ŶĞŐĂƚŝǀĞ� ƐŝƚƵĂƚŝŽŶƐ� ĂŶĚ�
ƉƌĞǀĂůĞŶĐĞ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂƌĞ�ĨƌĞƋƵĞŶƚůǇ�ŝŶǀĞƐƚŝŐĂƚĞĚ�ǁŝƚŚ�ǀĂƌŝŽƵƐ�ǀĂƌŝĂďůĞƐ�ƐƵĐŚ�ĂƐ�ŐĞŶĚĞƌ͕�ĂŐĞ͕�ƐĐŚŽŽů�ƚǇƉĞ͕�ĐůĂƐƐ�ůĞǀĞů͕ ĨĂŵŝůǇ�
aƚƚŝƚƵĚĞ͕� ƉĂƌĞŶƚ� ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů͕� ƉĂƌĞŶƚĂů� ĐŽŚĂďŝƚĂƚŝŽŶ� ƐƚĂƚƵƐ� ;�ŝŵŝŶůŝ͕� ϮϬϭϲ͖ 'ĞŶĐĞƌ͕� ϮϬϭϳ͖�PǌƚƺƌŬ͕� ϮϬϭϵ͖� ^ĂďĂŶĐŦ͕� ϮϬϭϴ͖� dƵŒ�
<ĂƌŽŒůƵ�ĂŶĚ��ŦůŒŦŶ͕�ϮϬϮϬͿ͘��ǆĂŵŝŶŝŶŐ�ĐǇďĞƌďƵůůǇŝŶŐ͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƉƌŽďůĞŵƐ�ƚŚĂƚ�ŵĂǇ�ŽĐĐƵƌ�ŝŶ�ĐŚŝůĚƌĞŶ�ĂŶĚ�
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Ϯϴϱ 
ǇŽƵŶŐ�ƉĞŽƉůĞ͕�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�dƵƌŬĞǇ͕�ǁŚŝĐŚ�ŚĂƐ�Ă�ĚĞŶƐĞ�ǇŽƵŶŐ�ƉŽƉƵůĂƚŝŽŶ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŽ�ĐŽŶƚƌŝďƵƚĞ�
ƚŽ� Ă� ĐůĞĂƌĞƌ� ǀŝĞǁ� ŽĨ� ƚŚĞ� ďŝŐ� ƉŝĐƚƵƌĞ� ŝŶ� dƵƌŬĞǇ� ďǇ� ĐŽŵďŝŶŝŶŐ� ƚŚĞ� ƌĞƐƵůƚƐ� ŽĨ� ƐƚƵĚŝĞƐ� ƚŚĂƚ� ƌĞǀĞĂů� ƚŚĞ� ƌĞůĂƚŝŽŶƐŚŝƉ� ďĞƚǁĞĞŶ�
ĐǇďĞƌďƵůůǇŝŶŐ� ĂŶĚ� ǀŝĐƚŝŵŝǌĂƚŝŽŶ� ǁŝƚŚ� ĚŝĨĨĞƌĞŶƚ� ĚĞŵŽŐƌĂƉŚŝĐ� ǀĂƌŝĂďůĞƐ͕� ƵƐŝŶŐ� ƚŚĞ� ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ŵĞƚŚŽĚ͘� /ƚ� ŝƐ� ŚŽƉĞĚ� ƚŚĂƚ� ƚŚĞ�
ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ǁŝůů�ƐƵƉƉůǇ�ǀĂůƵĂďůĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ƚŽ�ĨĂŵŝůŝĞƐ͕�ĞĚƵĐĂƚŽƌƐ͕�ĞǆƉĞƌƚƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚĞƌƐ�ĂďŽƵƚ�ƚŚĞ�ĐǇďĞƌďƵůůǇŝŶŐ�
ŽĨ�ƐĞĐŽŶĚĂƌǇ�ĂŶĚ�ŚŝŐŚ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ƚŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŝƐ�ƚŽ�ĞǆĂŵŝŶĞ�ƚŚĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƐŽŵĞ�ĚĞŵŽŐƌĂƉŚŝĐ�
ǀĂƌŝĂďůĞƐ� ;ŐĞŶĚĞƌ͕� ŐƌĂĚĞ ůĞǀĞů͕� ŵŽƚŚĞƌΖƐ� ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů͕� ĨĂƚŚĞƌΖƐ� ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů� ĂŶĚ� ƉĂƌĞŶƚĂů� ĐŽŚĂďŝƚĂƚŝŽŶ ƐƚĂƚƵƐͿ� ŽŶ� ƚŚĞ�
ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ĂŶĚ�ŚŝŐŚ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ�ďǇ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚ͘ 

D�d,K�� 

/Ŷ�ƚŚŝƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͕�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŵŽĚĞů͕�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƉƌŽĐĞƐƐ�ĂŶĚ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ƉƌŽĐĞƐƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘ 

ZĞƐĞĂƌĐŚ�DŽĚĞů 
dŚŝƐ� ƌĞƐĞĂƌĐŚ� ǁĂƐ� ĚĞƐŝŐŶĞĚ� ǁŝƚŚ� ƚŚĞ ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ŵĞƚŚŽĚ͘� dŚĞ� ŵĞƚĂ-ĂŶĂůǇƐŝƐ͕� ǁŚŝĐŚ� ŝƐ� Ă� ƋƵĂŶƚŝƚĂƚŝǀĞ� ŵĞƚŚŽĚ͕� ŝƐ ƚŚĞ�

ƐƚĂƚŝƐƚŝĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ĨƌŽŵ�ŝŶĚĞƉĞŶĚĞŶƚ�ƉƌŝŵĂƌǇ�ƐƚƵĚŝĞƐƐƚĂƚŝƐƚŝĐĂůůǇ�ĐŽŵďŝŶĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ƉƌŽĚƵĐĞĚ�ŝŶ ƚŚĞ�
ůŝƚĞƌĂƚƵƌĞ�ŽŶ�ƚŚĞ�ƐƵďũĞĐƚ�ƵŶĚĞƌ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ ;�ŽŽƉĞƌ�Ğƚ�Ăů͘�ϮϬϬϵͿ͘�dŚŝƐ�ŵĞƚŚŽĚ�ŽĨĨĞƌƐ�ƌĞƐĞĂƌĐŚĞƌƐ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ƐƵŵŵĂƌŝǌĞ�
ƚŚĞ� ƌĞƐƵůƚƐ�ŽĨ�ǀĂƌŝŽƵƐ� ƐƚƵĚŝĞƐ�ĂŶĚ� ƌĞĂĐŚ�Ă�ĐŽŵŵŽŶ� ũƵĚŐŵĞŶƚ� ;�ŚŝŶ͕�ϮϬϬϳͿ͘� /ƚ�ŚĂƐ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ� ƚŚĂƚ� ƚŚĞ�ĚĂƚĂ ƵƐĞĚ� ŝŶ� ƚŚĞ�
ƌĞƐĞĂƌĐŚ� ĐĂŶ� ďĞ� ĂĐĐĞƐƐĞĚ� ĨƌŽŵ� ƐĐŝĞŶƚŝĨŝĐ� ƉƵďůŝĐĂƚŝŽŶƐ͕� ƚŚĞƐĞƐ� ĂŶĚ� ĂƌƚŝĐůĞƐ� ƚŚĂƚ� ŚĂǀĞ� ĂƉƉƌŽƉƌŝĂƚĞ� ĚĂƚĂ� ĨŽƌ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ŚĂǀĞ�
ďĞĞŶ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͘�/Ŷ�ƚŚĞ�ƐƚƵĚǇ͕�zP<�ƚŚĞƐŝƐ�ĚĂƚĂďĂƐĞ�ĂŶĚ��ĞƌŐŝWĂƌŬ�ƉůĂƚĨŽƌŵ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ƌĞĂĐŚ�ƉƵďůŝĐĂƚŝŽŶƐ�ĞǆĂŵŝŶŝŶŐ�
ƐƚƵĚĞŶƚƐΖ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ůĞǀĞůƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ǀĂƌŝŽƵƐ�ĚĞŵŽŐƌĂƉŚŝĐ�ǀĂƌŝĂďůĞƐ͘���ƐĞĂƌĐŚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ƵƐŝŶŐ�ƚŚĞŝƌ�
�ŶŐůŝƐŚ�ůĂŶŐƵĂŐĞ͕�ĂŶĚ�Ă�ƚŽƚĂů�ŽĨ�ϴϵ�ƉƵďůŝĐĂƚŝŽŶƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ǁĞƌĞ�ƌĞĂĐŚĞĚ͘��ĨƚĞƌ�ĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�
ƚŚĞ� ĚĂƚĂďĂƐĞƐ͕� ƚŚĞ� ĐƌŝƚĞƌŝĂ� ĨŽƌ� ŝŶĐůƵĚŝŶŐ� ƚŚĞ� ƉƵďůŝĐĂƚŝŽŶƐ� ŝŶ� ƚŚĞ� ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ǁĞƌĞ� ĚĞƚĞƌŵŝŶĞĚ� ĂƐ� ĨŽůůŽǁƐ͖� ϭ͘� /ƚ� ŵƵƐƚ� ďĞ�
ƉƌŽĚƵĐĞĚ� ŝŶ� ƐĞĐŽŶĚĂƌǇ� ĂŶĚ�ŚŝŐŚ� ƐĐŚŽŽůƐ� ŝŶ� dƵƌŬĞǇ� ƵŶƚŝů� Ϭϭ͘Ϭϭ͘ϮϬϮϬ͘� Ϯ͘� dŚĞ� ƐƚƵĚŝĞƐ� ƐŚŽƵůĚ� ĐŽŶƚĂŝŶ� ƚŚĞ� ƐƚĂƚŝƐƚŝĐĂů� ŝŶĨŽƌŵĂƚŝŽŶ�
;ĂƌŝƚŚŵĞƚŝĐ�ŵĞĂŶ͕�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƚŝŽŶ�ĂŶĚ�ŶƵŵďĞƌ�ŽĨ�ƐĂŵƉůĞƐͿ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĞĨĨĞĐƚ�ƐŝǌĞ͘�ϯ͘��ĐĐĞƐƐ�ƚŽ�ƚŚĞ�ĨƵůů�ƚĞǆƚ�ŽĨ�
ƚŚĞ�ƉƵďůŝĐĂƚŝŽŶ�ϱ͘��ǆĂŵŝŶŝŶŐ�Ăƚ�ůĞĂƐƚ�ŽŶĞ�ŽĨ�ƚŚĞ�ĚĞŵŽŐƌĂƉŚŝĐ�ǀĂƌŝĂďůĞƐ�ĞǆĂŵŝŶĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�;ŐĞŶĚĞƌ͕�ĞĚƵĐĂƚŝŽŶ�ůĞǀĞů͕�ƉĂƌĞŶƚ�
ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů ĂŶĚ�ƉĂƌĞŶƚĂů�ĐŽŚĂďŝƚĂƚŝŽŶͿ͘� /ŶĐůƵƐŝŽŶ�ĐƌŝƚĞƌŝĂ�ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂŶĚ�ϯϳ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ĚĞĞŵĞĚ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚŽ�ďĞ�
ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ͘�dŚĞ�ĨůŽǁĐŚĂƌƚ�ŽĨ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ƉƌŽĐĞƐƐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƐƚƵĚǇ�ŝƐ�ƐŚŽǁŶ�ŝŶ�&ŝŐƵƌĞ�
ϭ͘ 

 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 1. Flow chart 

tŚĞŶ�&ŝŐƵƌĞ�ϭ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ϴϵ�ƉƵďůŝĐĂƚŝŽŶƐ�ǁĞƌĞ�ƌĞĂĐŚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͘��Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ĞǀĂůƵĂƚŝŽŶ�ĂĐĐŽƌĚŝŶŐ 
ƚŽ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ĐƌŝƚĞƌŝĂ͕�Ă�ƚŽƚĂů�ŽĨ�ϯϳ�ƐƚƵĚŝĞƐ͕�Ϯϳ�ŽĨ�ǁŚŝĐŚ�ǁĞƌĞ�ƚŚĞƐŝƐ�ĂŶĚ ϭϬ�ŽĨ�ǁŚŝĐŚ�ǁĞƌĞ�ĂƌƚŝĐůĞƐ͕�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�
ŝŶ�ƚŚĞ�ůĂƐƚ�ĐĂƐĞ͕�ĂŶĚ�ƚŚĞ�ĂŶĂůǇǌĞƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ�ƚŚĞƐĞ�ƐƚƵĚŝĞƐ͘ 

^ĂŵƉůĞ�ŽĨ�ƚŚĞ�ZĞƐĞĂƌĐŚ 

dŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽĨ�ϯϳ�ƐƚƵĚŝĞƐ� ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĐŽĚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ĐĞƌƚĂŝŶ�ĐĂƚĞŐŽƌŝĞƐ�;ĂƵƚŚŽƌΖƐ�ŶĂŵĞ͕�ƉƵďůŝĐĂƚŝŽŶ�
ǇĞĂƌ͕�ŶƵŵďĞƌ�ŽĨ�ƐĂŵƉůĞƐ͕�ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů͕�ƌĞŐŝŽŶ�ŽĨ�ƐƚƵĚǇ͕�ŵĞĂŶ͕�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƚŝŽŶ�ĂŶĚ�ƐĂŵƉůĞͿ�ƵƐŝŶŐ�DŝĐƌŽƐŽĨƚ�KĨĨŝĐĞ��ǆĐĞů�
ƉƌŽŐƌĂŵ͘�dŚƵƐ͕�Ă�ĐŽĚŝŶŐ�ĨŽƌŵ�ĐŽŶƚĂŝŶŝŶŐ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ǁĂƐ�ĐƌĞĂƚĞĚ͘�dŚĞ�ĚĂƚĂ ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ǁŝƚŚŝŶ�ƚŚĞ�
ĨƌĂŵĞǁŽƌŬ�ŽĨ� ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ŝŶĐůƵƐŝŽŶ�ĐƌŝƚĞƌŝĂ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ� ŝŶ�dĂďůĞ�ϭ͘� dĂďůĞ�ϭ� ƐŚŽǁƐ� ƚŚĞ�ŶƵŵďĞƌ�ŽĨ� ƚŚĞƐĞ� ƐƚƵĚŝĞƐ͕� ƚŚĞŝƌ�
ĚĞŵŽŐƌĂƉŚŝĐ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂŶĚ�ƐĂŵƉůĞ�ƐŝǌĞƐ͘ 
 
  

 
EƵŵďĞƌ�ŽĨ�ƚŚĞƐĞƐ�
ĐŽŶǀĞƌƚĞĚ�ŝŶƚŽ�
ĂƌƚŝĐůĞƐ�;ŶсϱͿ 

 

^ƚƵĚŝĞƐ�ŝŶĐůƵĚĞĚ�ŝŶ�
ƚŚĞ�ƐƚƵĚǇ�;ŶсϯϳͿ 
dŚĞƐŝƐ�;ŶсϮϳͿ 
�ƌƚŝĐůĞ�;ŶсϭϬͿ 

^ƚƵĚŝĞƐ�ƌĞĂĐŚĞĚ�
;ŶсϴϵͿ 

dŚĞƐŝƐ�;ŶсϲϰͿ 
�ƌƚŝĐůĞ�;ŶсϮϱͿ 

 
dŚĞƐĞƐ�ǁŚŽƐĞ�ĨƵůů�
ƚĞǆƚ�ĐĂŶŶŽƚ�ďĞ�
ĂĐĐĞƐƐĞĚ ;ŶсϲͿ 

EƵŵďĞƌ�ŽĨ�ƐƚƵĚŝĞƐ�
ƚŚĂƚ�ĚŽ�ŶŽƚ�ŝŶĐůƵĚĞ�
ƚŚĞ�ĚĂƚĂ�ĞǆĂŵŝŶĞĚ�
ŝŶ ƚŚĞ�ƐƚƵĚǇ�;ŶсϰϭͿ 
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Ϯϴϲ 
dĂďůĞ�ϭ͘��ĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ƌĞǀŝĞǁĞĚ 

Publication year of production 

ϮϬϭϬ ϮϬϭϮ ϮϬϭϯ ϮϬϭϰ ϮϬϭϱ ϮϬϭϲ ϮϬϭϳ ϮϬϭϴ ϮϬϭϵ 
ϭ ϰ 5 ϯ ϴ ϲ ϭ ϲ   ϯ 

Geographical region of the study 

DĂƌŵĂƌĂ 7ĕ��ŶĂĚŽůƵ <ĂƌĂĚĞŶŝǌ �ŬĚĞŶŝǌ �ŐĞ �ŽŒƵ��ŶĂĚŽůƵ 'ƺŶĞǇĚŽŒƵ��ŶĂĚŽůƵ 
ϮϮ 5 ϭ ϭ ϭ ϯ ϯ 

ZĞůĞĂƐĞ�ƚǇƉĞ �ĚƵĐĂƚŝŽŶ�>ĞǀĞů 
dŚĞƐŝƐ �ƌƚŝĐůĞ ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ,ŝŐŚ�ƐĐŚŽŽů 
Ϯϳ ϭϬ ϭϮ Ϯϱ 

 Gender Grade (Secondary School) 'ƌĂĚĞ�;,ŝŐŚ�^ĐŚŽŽůͿ 
 Ŷ DĂůĞ &ĞŵĂůĞ Ŷ ϱ͘�ƐŦŶŦĨ ϴ͘�ƐŦŶŦĨ Ŷ ϵ͘�ƐŦŶŦĨ ϭϮ͘�ƐŦŶŦĨ 
�ǇďĞƌďƵůůǇŝŶŐ ϯϱ ϭϮϰϳϵ ϭϯϯϮϰ ϲ Ϯϯϲϭ ϭϳϯϵ ϭϮ ϮϬϬϴ ϭϰϰϰ 
�ǇďĞƌ�sŝĐƚŝŵŝǌĂƚŝŽŶ Ϯϯ ϵϮϴϵ ϭϬϭϮϱ ϰ ϮϮϮϱ ϭϱϭϵ ϴ ϭϴϯϰ ϭϰϭϳ 
 Mother education Father education Parent cohabitation 

Ŷ hŶŝǀĞƌƐŝƚǇ 
�ĚƵĐĂƚŝŽŶ 

WƌŝŵĂƌǇ�
�ĚƵĐĂƚŝŽŶ 

Ŷ hŶŝǀĞƌƐŝƚǇ 
�ĚƵĐĂƚŝŽŶ 

WƌŝŵĂƌǇ�
�ĚƵĐĂƚŝŽŶ 

Ŷ ^ĞƉĂƌĂƚĞĚ�
ƉĂƌĞŶƚ 

�Ž-ƉĂƌĞŶƚ 

�ǇďĞƌďƵůůǇŝŶŐ ϭϯ ϭϱϰϳ ϯϰϵϬ ϭϯ Ϯϰϯϭ ϮϲϵϮ ϵ ϳϲϮ ϵϭϯϱ 
�ǇďĞƌ�sŝĐƚŝŵŝǌĂƚŝŽŶ ϴ ϵϲϴ Ϯϯϭϲ ϴ ϭϲϮϴ ϭϵϭϲ 7 ϲϳϱ ϳϬϵϮ 

tŚĞŶ�dĂďůĞ�ϭ� ŝƐ�ĞǆĂŵŝŶĞĚ͕� ŝƚ� ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ŶƵŵďĞƌ�ŽĨ�;ϴͿ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ŝŶ�ϮϬϭϱ�ĂŶĚ�ϮϬϭϴ͘�dŚĞ�ŚŝŐŚĞƐƚ�
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�DĂƌŵĂƌĂ�ƌĞŐŝŽŶ͕�ĂŶĚ�ŝƚ�ǁĂƐ�ĂůƐŽ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�Ăƚ�ůĞĂƐƚ�ŽŶĞ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ĨƌŽŵ�
ĞĂĐŚ�ƌĞŐŝŽŶ�ŽĨ�dƵƌŬĞǇ͘�Ϯϳ�ŽĨ�ƚŚĞ�ĞǆĂŵŝŶĞĚ�ƐƚƵĚŝĞƐ�ĂƌĞ�ŝŶ�ƚŚĞ�ƚǇƉĞ�ŽĨ�ƚŚĞƐŝƐ�ĂŶĚ�ϭϬ�ŽĨ�ƚŚĞŵ�ĂƌĞ�ŝŶ�ƚŚĞ�ƚǇƉĞ�ŽĨ�ĂƌƚŝĐůĞ͘�/ƚ�ǁĂƐ ƐĞĞŶ�
ƚŚĂƚ�Ϯϱ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ŝŶ�ŚŝŐŚ�ƐĐŚŽŽůƐ�ĂŶĚ�ϭϮ�ŽĨ�ƚŚĞŵ�ǁĞƌĞ ŝŶ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽůƐ͘�ϯϱ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ƉƌŽĚƵĐĞĚ�ĨŽƌ�
ƚŚĞ� ŐĞŶĚĞƌ� ǀĂƌŝĂďůĞ� ĨŽƌ� ĐǇďĞƌďƵůůǇŝŶŐ� ĂŶĚ� Ϯϯ� ƐƚƵĚŝĞƐ� ĨŽƌ� ƚŚĞ� ĐǇďĞƌ� ǀŝĐƚŝŵŝǌĂƚŝŽŶ� ĂŶĚ� ŐĞŶĚĞƌ� ǀĂƌŝĂďůĞ͘�tŚŝůĞ� ƚŚĞ� ŶƵŵďĞƌ� ŽĨ�
ŵŽƚŚĞƌƐ�ǁŝƚŚ�Ă�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů�ǁĂƐ�ϯϰϵϬ͕� ƚŚĞ ŶƵŵďĞƌ�ŽĨ�ŵŽƚŚĞƌƐ�ǁŝƚŚ�Ă�ďĂĐŚĞůŽƌΖƐ�ĚĞŐƌĞĞ�ǁĂƐ�ϭϱϰϳ͘�&Žƌ�ƚŚĞ�
ĨĂƚŚĞƌΖƐ� ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů͕� ƚŚĞ� ŶƵŵďĞƌ�ŽĨ� ƵŶĚĞƌŐƌĂĚƵĂƚĞ� ĂŶĚ�ƉƌŝŵĂƌǇ� ƐĐŚŽŽů� ŐƌĂĚƵĂƚĞ�ƉĂƌĞŶƚƐ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ� ƚŽ�ďĞ� ĐůŽƐĞƌ� ƚŽ�
ĞĂĐŚ�ŽƚŚĞƌ͘ 

Data analysis  

/Ŷ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƉƌŽĐĞƐƐ͕�ĂŶĂůǇƐŝƐ�ŝƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ĨŝǆĞĚ�ĂŶĚ�ƌĂŶĚŽŵ�ĞĨĨĞĐƚƐ�ŵŽĚĞůƐ͘�dŚĞ�ĨŝǆĞĚ�ĞĨĨĞĐƚƐ�ŵŽĚĞů�ĐĂůĐƵůĂƚĞƐ�
Ăůů� ƐƚƵĚŝĞƐ� ǁŝƚŚ� ƚŚĞ� ƐĂŵĞ� ĚĞŐƌĞĞ� ŽĨ� ŝŵƉĂĐƚ� ĂŶĚ� ǁĞŝŐŚƚƐ� ďĂƐĞĚ� ŽŶ� ƚŚĞ� ŶƵŵďĞƌ� ŽĨ� ŽďƐĞƌǀĂƚŝŽŶƐ� ŐŝǀĞŶ� ŝŶ� ƚŚĞ� ƐƚƵĚǇ� ƐĂŵƉůĞƐ�
;�ŽƌĞŶƐƚĞŝŶ͕�Ğƚ�Ăů͘�ϮϬϬϵͿ͘�dŚĞ�ƌĂŶĚŽŵ�ĞĨĨĞĐƚƐ�ŵŽĚĞů�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĂƐƐƵŵƉƚŝŽŶ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĞǆĂŵŝŶĞĚ�ĐĂŶŶŽƚ�ƌĞĂĐŚ�ĞƋƵĂů�
ƌĞƐƵůƚƐ�ĂŶĚ�ŵĂǇ�ďĞ�ƌĞƉƌĞƐĞŶƚĂƚŝǀĞ�ŽĨ ƌĂŶĚŽŵ�ƐĂŵƉůĞƐ� ;�ŽŽƉĞƌ�Ğƚ�Ăů͘ ϮϬϬϵͿ͘� /Ŷ� ƚŚŝƐ�ŵŽĚĞů͕� ƚŚĞ�ĞĨĨĞĐƚ�ƐŝǌĞ�ǀĂůƵĞ�ĚŝĨĨĞƌƐ�ĚƵĞ�ƚŽ�
ƐŽŵĞ� ĚĞŵŽŐƌĂƉŚŝĐ� ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ� ŽĨ� ƚŚĞ� ƐĂŵƉůĞƐ ;�ŽŽƉĞƌ� Ğƚ� Ăů͘ ϮϬϬϵͿ͕� ĂŶĚ� ƚŚŝƐ� ŵĞƚŚŽĚ� ĂůůŽǁƐ� ŐĞŶĞƌĂůŝǌĂƚŝŽŶ� ƚŽ� ůĂƌŐĞƌ�
ƉŽƉƵůĂƚŝŽŶƐ�;�ĂƌĚ͕�ϮϬϭϭͿ͘�/Ŷ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƐƚƵĚŝĞƐ�ƵƐŝŶŐ�ƉƵďůŝƐŚĞĚ�ƐƚƵĚŝĞƐ�ĂƐ�ĚĂƚĂ͕�ƚŚĞ�ƌĂŶĚŽŵ�ĞĨĨĞĐƚƐ�ŵŽĚĞů� ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�
;,ƵŶƚĞƌ�ĂŶĚ SĐŚŵŝĚƚ͕�ϮϬϬϬ͖��ŽƌĞŶƐƚĞŝŶ�Ğƚ�Ăů͘ ϮϬϬϵͿ͘�,ĞƚĞƌŽŐĞŶĞŝƚǇ ƚĞƐƚƐ�ĂƌĞ�ĂƉƉůŝĞĚ ŝŶ�ƚŚĞ�ŵŽĚĞů�ĚĞƚĞƌŵŝŶĂƚŝŽŶ�ƉƌŽĐĞƐƐ͘�DĞƚĂ-
ĂŶĂůǇƐŝƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ƚŚĞ��ŽŵƉƌĞŚĞŶƐŝǀĞ�DĞƚĂ-�ŶĂůǇƐŝƐ�ƉƌŽŐƌĂŵ͘ 

dŚĞ�ŵĂŝŶ�ƉƵƌƉŽƐĞ�ŽĨ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ŝƐ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĞĨĨĞĐƚ�ƐŝǌĞ�ǀĂůƵĞ͕�ǁŚŝĐŚ�ĚĞƚĞƌŵŝŶĞƐ�ƚŚĞ�ĚŝƌĞĐƚŝŽŶ�ĂŶĚ�ƐƚƌĞŶŐƚŚ�ŽĨ�ƚŚĞ�
ƌĞůĂƚŝŽŶƐŚŝƉ� ďĞƚǁĞĞŶ� ƚǁŽ� ǀĂƌŝĂďůĞƐ� ;�ĂƌĚ͕� ϮϬϭϭͿ͘� dŚĞ� ĞĨĨĞĐƚ� ƐŝǌĞ� ǀĂůƵĞ� ŝƐ� ƚŚĞ� ďĂƐŝĐ� ƵŶŝƚ� ŽĨ� ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ƐƚƵĚŝĞƐ� ĂŶĚ� ŝƐ� ƚŚĞ�
ŵĞĂƐƵƌĞŵĞŶƚ� ǀĂůƵĞ� ƚŚĂƚ� ƐŚŽǁƐ� ƚŚĞ� ƐŝǌĞ� ŽĨ� ƚŚĞ� ƌĞůĂƚŝŽŶƐŚŝƉ� ďĞƚǁĞĞŶ� ƚǁŽ� ǀĂƌŝĂďůĞƐ� Žƌ� ƚŚĞ� ĂƉƉůŝĐĂƚŝŽŶ� ĚŝĨĨĞƌĞŶĐĞƐ͘� /Ŷ� ŵĞƚĂ-
ĂŶĂůǇƐŝƐ�ƐƚƵĚŝĞƐ͕�ƚŚĞ�ĞĨĨĞĐƚ�ƐŝǌĞƐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĞǆĂŵŝŶĞĚ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ƐĞƉĂƌĂƚĞůǇ͕�ĂŶĚ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŝƐ�ŵĂĚĞ�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ƚŚĞ�
ĐĂůĐƵůĂƚĞĚ�ǀĂůƵĞƐ�ƚŽ�ĨŝŶĚ�ƚŚĞ�ŽǀĞƌĂůů�ĞĨĨĞĐƚ�;�ŽƌĞŶƐƚĞŝŶ�Ğƚ�Ăů͘ ϮϬϬϵͿ͘�/Ŷ�ƚŚĞ�ĐĂůĐƵůĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŽǀĞƌĂůů�ĞĨĨĞĐƚ�ƐŝǌĞ�ǀĂůƵĞ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͕�
ƚŚĞ�ŵĞĂŶ͕� ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƚŝŽŶ�ĂŶĚ�ƐĂŵƉůĞ�ŶƵŵďĞƌ�ǀĂůƵĞƐ� ŝŶ� ƚŚĞ� ƐƚƵĚŝĞƐ�ĞǆĂŵŝŶĞĚ�ǁĞƌĞ�ƵƐĞĚ͘�dŚŝƐ�ĞĨĨĞĐƚ�ǀĂůƵĞ� ŝƐ�ƵƐĞĚ� ŝŶ� ƚŚĞ�
ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ŝŶĚĞƉĞŶĚĞŶƚ�ŐƌŽƵƉ�ŵĞĂŶƐ�;,ĞĚŐĞƐ�Θ�KůŬŝŶ͕�ϭϵϴϱͿ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ƚŚĞ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ƐƚĂŶĚĂƌĚŝǌĞĚ�ŵĞĂŶƐ�
;,ĞĚŐĞƐ�Ő� ŝŶĚĞǆͿ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ĂƐ� ƚŚĞ�ĞĨĨĞĐƚ� ƐŝǌĞ� ŝŶĚĞǆ�ĂŶĚ� ƚŚĞ�ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�ϵϱй͘�&Žƌ ƚŚĞ�ŐĞŶĚĞƌ�
ǀĂƌŝĂďůĞ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͕�ďŽǇƐ�ĂƐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�ĂŶĚ�ŐŝƌůƐ�ĂƐ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ͖�ĨŽƌ�ƚŚĞ�ŐƌĂĚĞ�ůĞǀĞů�ǀĂƌŝĂďůĞ͕�ϴƚŚ�ĂŶĚ�ϭϮƚŚ�
ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐ� ĂƐ� ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů� ŐƌŽƵƉ͕� ϱƚŚ� ĂŶĚ�ϵƚŚ� ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐ� ĂƐ� ƚŚĞ� ĐŽŶƚƌŽů� ŐƌŽƵƉ͖ ĨŽƌ ƚŚĞ�ƉĂƌĞŶƚƐ� ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů�
ǀĂƌŝĂďůĞ͕�ƚŚŽƐĞ�ǁŝƚŚ�Ă�ďĂĐŚĞůŽƌΖƐ�ĚĞŐƌĞĞ�ĂƐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�ĂŶĚ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ŐƌĂĚƵĂƚĞƐ�ĂƐ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ͖�ĨŽƌ�ƚŚĞ 
ǀĂƌŝĂďůĞ�ŽĨ� ƉĂƌĞŶƚ� ĐŽŚĂďŝƚĂƚŝŽŶ� ƐƚĂƚƵƐ͕�ƉĂƌĞŶƚƐ� ůŝǀŝŶŐ� ƐĞƉĂƌĂƚĞůǇ� ĂƐ� ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů� ŐƌŽƵƉ�ĂŶĚ� ůŝǀŝŶŐ� ƚŽŐĞƚŚĞƌ� ĂƐ� ƚŚĞ� ĐŽŶƚƌŽů�
ŐƌŽƵƉ�ǁĞƌĞ� ŝŶĐůƵĚĞĚ͘���ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚ�ƐŝǌĞ� ŝŶ�Ăůů�ŐƌŽƵƉƐ� ŝŶĚŝĐĂƚĞƐ�ĂŶ�ĞĨĨĞĐƚ� ŝŶ� ĨĂǀŽƌ�ŽĨ� ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�ĂŶĚ�Ă�ŶĞŐĂƚŝǀĞ�
ĞĨĨĞĐƚ� ŝŶ� ĨĂǀŽƌ� ŽĨ� ƚŚĞ� ĐŽŶƚƌŽů� ŐƌŽƵƉ͘� /Ŷ� ƚŚĞ� ƐƚƵĚǇ͕� ŝŶ� ƚŚĞ� ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ� ŽĨ� ĞĨĨĞĐƚ� ƐŝǌĞ� ǀĂůƵĞƐ͕� dŚĂůŚĞŝŵĞƌ� ĂŶĚ� �ŽŽŬΖƐ� ;ϮϬϬϮͿ�
ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�-͘ϭϱ�ч�Ě�ख़�͘ϭϱ�ŝŶƐŝŐŶŝĨŝĐĂŶƚ͖�͘ϭϱ�ч�Ě�ख़�͘ϰϬ�ƐŵĂůů�ĞĨĨĞĐƚ͖�͘ϰϬ�ч�Ě�ख़͘ϳϱ�ŵŽĚĞƌĂƚĞ�ĞĨĨĞĐƚ͖�͘ϳϱ�ч�Ě�ख़ϭ͘ϭϬ�ůĂƌŐĞ�ĞĨĨĞĐƚ͖�ϭ͘ϭϬ�ч�
Ě�ख़ϭ͘ϰϱ�ĞǆƚƌĞŵĞůǇ�ůĂƌŐĞ͖�ϭ͘ϰϱ�ч�Ě�ƐƚƌŽŶŐ�ĞĨĨĞĐƚͿ�ǁĂƐ�ƵƐĞĚ͘ �ƵƌŝŶŐ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ƉƌŽĐĞƐƐ͕�ŐĞŶĞƌĂů�ĞĨĨĞĐƚ�ƐŝǌĞ�ǀĂůƵĞƐ�ǁĞƌĞ�ĨŽƵŶĚ͕�ĂŶĚ�
ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ĂŶĚ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ĂŶĂůǇǌĞƐ�ǁĞƌĞ�ĂůƐŽ�ŵĂĚĞ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ŵĞƚŚŽĚƐ͘ 

/Ŷ� ƚŚĞ� ƐƚƵĚǇ͕� ŚĞƚĞƌŽŐĞŶĞŝƚǇ� ƚĞƐƚ� ǁĂƐ� ĂƉƉůŝĞĚ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ƚŚĞ� ŵĞƚŚŽĚ� ƚŽ� ďĞ� ƵƐĞĚ� ďĞĨŽƌĞ� ĚĂƚĂ� ĂŶĂůǇƐŝƐ͘� dŚĞ� ůĞǀĞů� ŽĨ�
ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ĐĂŶ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ĞǆĂŵŝŶŝŶŐ�ƚŚĞ�Y͕�Ɖ�ĂŶĚ /Ϯ ǀĂůƵĞƐ͘�/Ĩ�ƚŚĞ�Ɖ�ǀĂůƵĞ�ŝƐ�ůĞƐƐ�ƚŚĂŶ�Žƌ�ĞƋƵĂů�ƚŽ�͘Ϭϱ͕�ŝƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�
ƚŚĂƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĂƌĞ�ŚĞƚĞƌŽŐĞŶĞŽƵƐ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝĨ�ƚŚĞ�/Ϯ ǀĂůƵĞ�ŝƐ�ůĞƐƐ�ƚŚĂŶ�Ϯϱй͕�ƚŚĞ�ůĞǀĞů�ŽĨ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ŝƐ�ůŽǁ͕�ŝĨ�ŝƚ�ŝƐ�ϱϬй͕�ƚŚĞ�
ůĞǀĞů�ŽĨ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ� ŝƐ�ŵĞĚŝƵŵ͕�ĂŶĚ� ŝĨ� ŝƚ� ŝƐ�ŐƌĞĂƚĞƌ� ƚŚĂŶ�ϳϱй͕� ƚŚĞ� ůĞǀĞů�ŽĨ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ� ŝƐ� ĐůĂƐƐŝĨŝĞĚ�ĂƐ�ŚŝŐŚ� ;�ŽŽƉĞƌ�Ğƚ�Ăů͕͘�
ϮϬϬϵ͖�,ŝŐŐŝŶƐ�ĂŶĚ�dŚŽŵƉƐŽŶ͕�ϮϬϬϮ͖�WŝŐŽƚƚ͕�ϮϬϭϮͿ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ďǇ�ĐĂůĐƵůĂƚŝŶŐ�ƚŚĞ�Y-ƚĞƐƚ�ƐŚŽǁŝŶŐ�ƚŚĞ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ŽĨ�
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Ϯϴϳ 
ƚŚĞ�ĞĨĨĞĐƚ�ƐŝǌĞƐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ĂŶĚ�ƚŚĞ� IϮ ǀĂůƵĞ�ŝŶĚŝĐĂƚŝŶŐ�ƚŚĞ�ůĞǀĞů�ŽĨ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĨŝǆĞĚ�
ĞĨĨĞĐƚƐ�ŵŽĚĞů�ĂƌĞ�ƐŚŽǁŶ�ŝŶ�dĂďůĞ�Ϯ͘ 

dĂďůĞ�Ϯ͘�,ĞƚĞƌŽŐĞŶĞŝƚǇ�ƚĞƐƚ�ƌĞƐƵůƚƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĨŝǆĞĚ�ĞĨĨĞĐƚƐ�ŵŽĚĞů 
  K 

Degrees of 

freedom 
Q p /2 

Cyberbullying 

'ĞŶĚĞƌ DĂůĞͬ�&ĞŵĂůĞ ϯϱ ϯϰ ϭϵϳ͘ϯϳ ͘ϬϬ ϴϮ͘ϳϳ 

�ůĂƐƐ ϱƚŚ�ŐƌĂĚĞ�ͬ�ϴƚŚ�ŐƌĂĚĞ ϲ 5 ϭϱ͘ϴϰ ͘Ϭϭ ϲϴ͘ϰϰ 
ϵƚŚ�ŐƌĂĚĞ ͬ�ϭϮƚŚ�ŐƌĂĚĞ ϭϮ ϭϭ ϭϭ͘Ϯϭ ͘ϰϮ ϭ͘ϵϭ 

DŽƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ hŶŝǀĞƌƐŝƚǇ�ͬ�WƌŝŵĂƌǇ�^ĐŚŽŽů ϭϯ ϭϮ Ϯϴϰ͘ϴϭ ͘ϬϬ ϵϱ͘ϳϴ 
&ĂƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ hŶŝǀĞƌƐŝƚǇ�ͬ�WƌŝŵĂƌǇ�^ĐŚŽŽů ϭϯ ϭϮ ϯϴ͘ϰϵ ͘ϬϬ ϲϴ͘ϴϯ 

WĂƌĞŶƚ�ĐŽŚĂďŝƚĂƚŝŽŶ �Ž-ƉĂƌĞŶƚ�ͬ�^ĞƉĂƌĂƚĞĚ�ƉĂƌĞŶƚ ϵ ϴ Ϯϵ͘ϵϮ ͘ϬϬ ϳϯ͘Ϯϲ 

Cyber 

Victimization 

'ĞŶĚĞƌ DĂůĞͬ�&ĞŵĂůĞ Ϯϯ ϮϮ ϭϯϮ͘ϭϰ ͘ϬϬ ϴϯ͘ϯϱ 

�ůĂƐƐ ϱƚŚ�ŐƌĂĚĞ�ͬ�ϴƚŚ�ŐƌĂĚĞ ϰ ϯ ϱϬ͘Ϯϲ ͘ϬϬ ϵϰ͘Ϭϯ 
ϵƚŚ�ŐƌĂĚĞ�ͬ�ϭϮƚŚ�ŐƌĂĚĞ ϴ 7 ϭϰ͘ϰϰ ͘Ϭϳ ϰϰ͘ϲϯ 

DŽƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ hŶŝǀĞƌƐŝƚǇ�ͬ�WƌŝŵĂƌǇ�^ĐŚŽŽů ϴ 7 ϭϵ͘ϲϭ ͘ϬϬ ϲϰ͘Ϯϵ 
&ĂƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ hŶŝǀĞƌƐŝƚǇ�ͬ�WƌŝŵĂƌǇ�^ĐŚŽŽů ϴ 7 Ϯϲ͘ϱϰ ͘ϬϬ ϳϯ͘ϲϮ 

WĂƌĞŶƚ�ĐŽŚĂďŝƚĂƚŝŽŶ �Ž-ƉĂƌĞŶƚ�ͬ�^ĞƉĂƌĂƚĞĚ�ƉĂƌĞŶƚ 7 ϲ ϯϴ͘ϭϰ ͘ϬϬ ϴϰ͘Ϯϳ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�dĂďůĞ�Ϯ͕�ƐŝŶĐĞ�ƚŚĞ� IϮ ǀĂůƵĞ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ĂƐ�ŐƌĞĂƚĞƌ�ƚŚĂŶ�ϱϬй�ĨŽƌ�ƚŚĞ�ǀĂƌŝĂďůĞƐ�ŽĨ�ŐĞŶĚĞƌ͕�ŵŽƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ͕�
ĨĂƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ͕�ĂŶĚ�ƉĂƌĞŶƚĂů�ĂƐƐŽĐŝĂƚŝŽŶ͕�ŵĞĚŝƵŵ�ĂŶĚ�ŚŝŐŚ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ǁĂƐ�ĨŽƵŶĚ͕�ĂŶĚ�ůŽǁ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�
ĨŽƌ� ƚŚĞ�ĐůĂƐƐ�ǀĂƌŝĂďůĞ͘� /ƚ ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ� ƚŚĂƚ� ƚŚĞƌĞ�ǁĂƐ�ŵŽĚĞƌĂƚĞ�ĂŶĚ�ŚŝŐŚ� ůĞǀĞů�ŽĨ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ� ŝŶ� ƚŚĞ� ƌĞƐĞĂƌĐŚ�ĂŶĚ� ŝƚ�ǁĂƐ�
ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ŝƚ�ǁŽƵůĚ�ďĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚŽ�ƵƐĞ�Ă�ƌĂŶĚŽŵ�ĞĨĨĞĐƚƐ�ŵŽĚĞů�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͘ 

/Ŷ�ƚŚĞ�ƐƚƵĚǇ͕�ƚŚĞ�ƉƵďůŝĐĂƚŝŽŶ�ƉƌŽĐĞƐƐ�;ďĞĨŽƌĞ�ϮϬϬϲ͕�ƚŚĞ�ǇĞĂƌ�ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌͿ�ĂŶĚ�ĞĚƵĐĂƚŝŽŶ�ůĞǀĞů�;ƐĞĐŽŶĚĂƌǇ�ĂŶĚ�ŚŝŐŚ�ƐĐŚŽŽůͿ�
ǀĂƌŝĂďůĞƐ͕� ǁŚŝĐŚ� ĂƌĞ� ƚŚŽƵŐŚƚ� ƚŽ� ĐĂƵƐĞ� ĚŝĨĨĞƌĞŶĐĞƐ� ŝŶ� ƚŚĞ� ŵĞĂŶ� ĞĨĨĞĐƚ� ƐŝǌĞƐ� ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ƌĂŶĚŽŵ� ĞĨĨĞĐƚƐ� ŵŽĚĞů͕� ǁĞƌĞ�
ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�ŵŽĚĞƌĂƚŽƌ�ǀĂƌŝĂďůĞƐ�ĂŶĚ�ƚŚĞ�ĂŶĂůǇǌĞƐ�ǁĞƌĞ�ŵĂĚĞ�ƵƐŝŶŐ�ƚŚĞŵ͘�DŽĚĞƌĂƚŽƌ�ĂŶĂůǇǌĞƐ�ĂƌĞ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�
ǁŚĞƚŚĞƌ�ƚŚĞ�ĐŽĚĞĚ�ƐƚƵĚǇ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�;ĞŐ�ǇĞĂƌ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ͕�ƐĂŵƉůĞ�ƌĞŐŝŽŶ͕�ƐƚƵĚǇ�ƚǇƉĞ͕�ĞƚĐ͘Ϳ�ĐĂƵƐĞ�ĚŝĨĨĞƌĞŶĐĞƐ�ŝŶ�ĞĨĨĞĐƚ�ƐŝǌĞƐ�
ĂƐ� Ă� ƉƌĞĚŝĐƚŽƌ ;�ĂƌĚ͕� ϮϬϭϭͿ͘� /Ŷ� ŵĞƚĂ-ĂŶĂůǇƐŝƐ͕ ŵŽĚĞƌĂƚŽƌ� ĂŶĂůǇƐŝƐ� ŝƐ� ƉůĂŶŶĞĚ� ŝŶ� ůŝŶĞ� ǁŝƚŚ� ƚŚĞ� ƉƵƌƉŽƐĞ� ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ĂŶĚ� ƚŚĞ�
ƌĞƐĞĂƌĐŚ�ƉƌŽĐĞƐƐ�ŝƐ�ŝŵƉůĞŵĞŶƚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚŝƐ�ƉůĂŶ�;>ŝƚƚĞůů Ğƚ�Ăů͘�ϮϬϬϴͿ͘�dŚĞ�ƐƚĂƚŝƐƚŝĐĂů�ƐŝŐŶŝĨŝĐĂŶĐĞ�ŽĨ�ƚŚĞ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�
ƚŚĞ�ŵŽĚĞƌĂƚŽƌ�ǀĂƌŝĂďůĞƐ�ĐĂŶ�ďĞ�ƚĞƐƚĞĚ�ǁŝƚŚ�ƚŚĞ�Yď ǀĂůƵĞ� ;,ĞĚŐĞƐ�ĂŶĚ KůŬŝŶ͕�ϭϵϴϱͿ͘� /Ŷ� ƚŚŝƐ�ŵĞƚŚŽĚ͕�Yď ƚĞƐƚƐ� ƚŚĞ�ŚŽŵŽŐĞŶĞŝƚǇ�
ďĞƚǁĞĞŶ�ŐƌŽƵƉƐ�;�ŽƌĞŶƐƚĞŝŶ�Ğƚ�Ăů͘ ϮϬϬϵ͖�,ĞĚŐĞƐ�ĂŶĚ�KůŬŝŶ͕�ϭϵϴϱͿ͘�/Ŷ ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĞǀĂůƵĂƚŝŽŶƐ�ǁĞƌĞ�ŵĂĚĞ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�Yď ĂŶĚ�Ɖ�
ƐŝŐŶŝĨŝĐĂŶĐĞ�ǀĂůƵĞƐ�ŝŶ�ƚŚĞ�ŵŽĚĞƌĂƚŽƌ�ĂŶĂůǇƐŝƐ͘�/Ŷ�ƚŚĞ�ƐƚƵĚǇ͕�ĂŶĂůǇǌĞƐ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ǁĞƌĞ�ĂůƐŽ�ŵĂĚĞ͘ 

WƵďůŝĐĂƚŝŽŶ� ďŝĂƐ� ŝƐ� ďĂƐĞĚ� ŽŶ� ƚŚĞ� ƉŽƐƐŝďŝůŝƚǇ� ƚŚĂƚ� ƚŚĞ� ƉƵďůŝĐĂƚŝŽŶƐ� ĞǆĂŵŝŶĞĚ�ǁŝƚŚŝŶ� ƚŚĞ� ƐĐŽƉĞ� ŽĨ� ƚŚĞ� ƌĞƐĞĂƌĐŚ�ŵĂǇ� ŶŽƚ� ďĞ�
ƌĞƉƌĞƐĞŶƚĂƚŝǀĞ�ŽĨ�Ăůů�ƐƚƵĚŝĞƐ�;ZŽƚŚƐƚĞŝŶ�Ğƚ�Ăů͘�ϮϬϬϱͿ͘�/ŶĐůƵƐŝŽŶ�ŽĨ�ŽŶůǇ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ƉƵďůŝĐĂƚŝŽŶƐ�ŝŶ�Ă�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƐƚƵĚǇ�
ŵĂǇ�ĐĂƵƐĞ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�;�ŽƌĞŶƐƚĞŝŶ�Ğƚ�Ăů͘�ϮϬϬϵͿ͘��ŝĨĨĞƌĞŶƚ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚƐ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ͘�&ƵŶŶĞů�
^ĐĂƚƚĞƌƉůŽƚƐ�ĂƌĞ�ƚŚĞ�ŵŽƐƚ�ǁŝĚĞůǇ�ƵƐĞĚ�ŽĨ�ƚŚĞƐĞ�ŵĞƚŚŽĚƐ͕�ĂŶĚ�ƚŚĞŶ�ĚŝĨĨĞƌĞŶƚ�ŵĞƚŚŽĚƐ�ƐƵĐŚ�ĂƐ��ƵǀĂů�ĂŶĚ�dǁĞĞĚŝĞΖƐ�ĐƵƚ�ĂŶĚ�ĂĚĚ�
ǁŝƚŚ��ŐŐĞƌΖƐ�>ŝŶĞĂƌ�ZĞŐƌĞƐƐŝŽŶ�ƚĞƐƚ�ĂƌĞ�ƵƐĞĚ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�&ƵŶŶĞů�^ĐĂƚƚĞƌƉůŽƚƐ�ǁĞƌĞ�ĐƌĞĂƚĞĚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŐĞŶĚĞƌ�ǀĂƌŝĂďůĞ�ŝŶ�ŽƌĚĞƌ�
ƚŽ� ƚĞƐƚ� ƉƵďůŝĐĂƚŝŽŶ� ďŝĂƐ͘� dŚĞŶ͕� �ƵǀĂů-dǁĞĞĚŝĞ� ĐƵƚ� ĂŶĚ� ĂĚĚ� ǁŝƚŚ� �ŐŐĞƌ� >ŝŶĞĂƌ� ZĞŐƌĞƐƐŝŽŶ� ƚĞƐƚƐ� ǁĞƌĞ� ƉĞƌĨŽƌŵĞĚ͘� dŚĞ� &ƵŶŶĞů�
^ĐĂƚƚĞƌƉůŽƚ�ƐŚŽǁŝŶŐ�ƚŚĞ�ŐĞŶĚĞƌ�ĚŝĨĨĞƌĞŶĐĞ�ĐĂƵƐŝŶŐ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ŝŶ�ĐǇďĞƌďƵůůǇ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�&ŝŐƵƌĞ�Ϯ�ďĞůŽǁ͘ 

 
Figure 2. Funnel scatterplot regarding the effect of gender on cyberbullying 

/Ŷ�&ŝŐƵƌĞ�Ϯ͕�ŝƚ�ǁĂƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ϯϱ�ƐƚƵĚŝĞƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ǁĞƌĞ�ůŽĐĂƚĞĚ�Ăƚ�ƚŚĞ�ƚŽƉ�ŽĨ�ƚŚĞ�ĨŝŐƵƌĞ�ĂŶĚ�ĐůŽƐĞ�ƚŽ�
ƚŚĞ�ĞĨĨĞĐƚ� ƐŝǌĞ� ǀĂůƵĞ͘� dŚĞ� ĨĂĐƚ ƚŚĂƚ� ƚŚĞ� ƐƚƵĚŝĞƐ� ĞǆĂŵŝŶĞĚ� ƐƉƌĞĂĚ� ƐǇŵŵĞƚƌŝĐĂůůǇ�ŽŶ�ďŽƚŚ� ƐŝĚĞƐ�ŽĨ� ƚŚĞ� ǀĞƌƚŝĐĂů� ůŝŶĞ� ƐŚŽǁŝŶŐ� ƚŚĞ�
ŽǀĞƌĂůů�ĞĨĨĞĐƚ�ƐŝǌĞ�ŝƐ�ĂŶ�ŝŶĚŝĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĂďƐĞŶĐĞ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�;�ŽƌĞŶƐƚĞŝŶ�Ğƚ�Ăů͘�ϮϬϬϵͿ͘�dŚĞ�ĨĂĐƚ�ƚŚĂƚ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�
ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ŝŶ�ƚŚĞ�ůŽǁĞƌ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĨƵŶŶĞů�ƐŚĂƉĞ�ĂŶĚͬŽƌ�ŽŶůǇ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ǀĞƌƚŝĐĂů�ůŝŶĞ�ŝŶĚŝĐĂƚĞƐ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ͘�dŚĞ�ƌĞƐƵůƚŝŶŐ�



  

|<ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 
 

Ϯϴϴ 
ĨƵŶŶĞů� ƐĐĂƚƚĞƌ� ƉůŽƚ� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞƌĞ�ǁĂƐ� ŶŽ� ƉƵďůŝĐĂƚŝŽŶ� ďŝĂƐ� ŝŶ� ƚĞƌŵƐ� ŽĨ� ƚŚĞ� ƐƚƵĚŝĞƐ� ĞǆĂŵŝŶĞĚ͘� /Ŷ� dĂďůĞ� ϯ͕� ĚĂƚĂ� ŽŶ� �ƵǀĂů-
dǁĞĞĚŝĞ�ĐƵƚ�ĂŶĚ�ĂĚĚ ǁŝƚŚ��ŐŐĞƌ�>ŝŶĞĂƌ�ZĞŐƌĞƐƐŝŽŶ�ƚĞƐƚƐ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ĞǆĂŵŝŶĞ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘ 

Table 3. Publication bias test data for cyberbullying-ĞǆĂŵŝŶĞĚ�ǀĂƌŝĂďůĞƐ 
 

Variable 
�ƵǀĂů�ĂŶĚ�ƚŚĞ�dǁĞĞĚŝĞ�DĞƚŚŽĚ �ŐŐĞƌ�ZĞŐƌĞƐƐŝŽŶ�

Test (2 tails) Trimmed Study KďƐĞƌǀĞĚͬ�ĚũƵƐƚĞĚ 

Cyberbullying 

'ĞŶĚĞƌ DĂůĞͬ�&ĞŵĂůĞ ϯ ͘Ϯϰ�ͬ�͘Ϯϭ Ɖс͘ϴϲ 

�ůĂƐƐ ϱƚŚ�ŐƌĂĚĞ�ͬ�ϴƚŚ�ŐƌĂĚĞ ϯ ͘ϯϭͬ�͘ϭϴ Ɖс͘Ϭϰ 
ϵƚŚ�ŐƌĂĚĞ�ͬ�ϭϮƚŚ�ŐƌĂĚĞ ϰ ͘Ϭϱͬ�͘Ϭϵ Ɖс͘Ϭϲ 

DŽƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ hŶŝǀĞƌƐŝƚǇ�ͬ�WƌŝŵĂƌǇ�^ĐŚŽŽů ϭ ͘ϭϳ�ͬ�͘ϭϲ Ɖс͘ϲϮ 
&ĂƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ hŶŝǀĞƌƐŝƚǇ�ͬ�WƌŝŵĂƌǇ�^ĐŚŽŽů Ϯ ͘ϭϯ�ͬ�͘Ϭϳ Ɖс͘ϯϲ 

WĂƌĞŶƚ�ĐŽŚĂďŝƚĂƚŝŽŶ �Ž-ƉĂƌĞŶƚ�ͬ�^ĞƉĂƌĂƚĞĚ�ƉĂƌĞŶƚ ϰ ͘Ϯϭ�ͬ�͘Ϭϯ Ɖс͘ϯϴ 

dĂďůĞ�ϯ�ƐŚŽǁƐ�ƚŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ��ƵǀĂů-dǁĞĞĚŝĞ�ĐƵƚ�ĂŶĚ�ĂĚĚ�ŵĞƚŚŽĚ͘�dŚŝƐ�ŵĞƚŚŽĚ�ƐŚŽǁƐ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�
ƉƵďůŝĐĂƚŝŽŶƐ�ƚŚĂƚ�ŶĞĞĚ�ƚŽ�ďĞ�ĐƵƚ�ƚŽ�ĐŽƌƌĞĐƚ�ƚŚĞ�ĂƐǇŵŵĞƚƌŝĐĂů�ƐŝƚƵĂƚŝŽŶ�ŝŶ�ƚŚĞ�ĨƵŶŶĞů�ƐĐĂƚƚĞƌƉůŽƚ�ĂŶĚ�ƌĞĐĂůĐƵůĂƚĞƐ�ƚŚĞ�ĞĨĨĞĐƚ�ƐŝǌĞ�
ǀĂůƵĞ�ĂĨƚĞƌ�ƚŚĞ�ŝŶƚĞƌƌƵƉƚĞĚ�ƐƚƵĚǇ͘�dŚĞ�ŚŝŐŚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ǀĂůƵĞ�ĂŶĚ�ƚŚĞ�ĐŽƌƌĞĐƚĞĚ�ǀĂůƵĞ�ŝƐ�ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ�Ă 
ƉŽƐƐŝďůĞ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�;�ĂƌĚ͕�ϮϬϭϭͿ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ƐŝŶĐĞ�ƚŚĞ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ǀĂůƵĞ�ĂŶĚ�ƚŚĞ�ĐŽƌƌĞĐƚĞĚ�ǀĂůƵĞ�ĨŽƌ�
ƚŚĞ�ĨŽƵƌ�ǀĂƌŝĂďůĞƐ�ǁĂƐ�ŶŽƚ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ͕�ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞƌĞ�ǁĂƐ�ŶŽ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͘�dŚŝƐ�ŵĞĂŶƐ�
ƚŚĂƚ�ƚŚĞ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŝƐ�ƐǇŵŵĞƚƌŝĐĂůůǇ�ĚŝƐƚƌŝďƵƚĞĚ�ŽŶ�ďŽƚŚ�ƐŝĚĞƐ�ŽĨ�ƚŚĞ�ŽǀĞƌĂůů�ĞĨĨĞĐƚ ƐŝǌĞ͕�ƐŽ�
ƚŚĞƌĞ� ŝƐ�ŶŽ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ͘�dŚĞ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ϱƚŚ�ĂŶĚ�ϴƚŚ�ŐƌĂĚĞƐ� ŝŶ�ƚŚĞ�ŐƌĂĚĞ�ůĞǀĞů�ǀĂƌŝĂďůĞ� ŝƐ�ŚŝŐŚ�ĂŶĚ ƐŚŽǁƐ�ƚŚĂƚ�
ƚŚĞƌĞ�ŵĂǇ� ďĞ� ƉƵďůŝĐĂƚŝŽŶ� ďŝĂƐ͘� dŚĞ� ĨĂĐƚ� ƚŚĂƚ� ƚŚĞ� �ŐŐĞƌ� ƌĞŐƌĞƐƐŝŽŶ� ƚĞƐƚ� ǁĂƐ� ŶŽƚ� ƐŝŐŶŝĨŝĐĂŶƚ� ;Ɖх͘ϬϱͿ� ŝŶĚŝĐĂƚĞƐ� ƚŚĂƚ� ƚŚĞƌĞ� ŝƐ� ŶŽ 
ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�;<ůĂƐƐĞŶ�ĂŶĚ dǌĞ͕�ϮϬϭϰͿ͘�dŚĞ�Ɖ�ǀĂůƵĞƐ�ĨŽƵŶĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞƌĞ�ǁĂƐ�ŶŽ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�
ĨŽƌ�ƚŚĞ�ǀĂƌŝĂďůĞƐ�ŽĨ�ŐĞŶĚĞƌ͕�ŵŽƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ͕�ĨĂƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ͕�ƉĂƌĞŶƚ�ĂƐƐŽĐŝĂƚŝŽŶ͘�dŚĞ�&ƵŶŶĞů�^ĐĂƚƚĞƌƉůŽƚ�ƐŚŽǁŝŶŐ�ƚŚĞ�ŐĞŶĚĞƌ�
ĚŝĨĨĞƌĞŶĐĞ�ĐĂƵƐŝŶŐ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ŝŶ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϯ�ďĞůŽǁ͘ 

 

Figure 2. Funnel scĂƚƚĞƌƉůŽƚ�ŽŶ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ŐĞŶĚĞƌ�ŽŶ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ 

/Ŷ�&ŝŐƵƌĞ�ϯ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ƚŚĞ�Ϯϯ�ƉƵďůŝĐĂƚŝŽŶƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞ�Ăƚ�ƚŚĞ�ƚŽƉ�ŽĨ�ƚŚĞ�ĨŝŐƵƌĞ�ĂŶĚ�ĂƌĞ�ĐůŽƐĞ�
ƚŽ�ƚŚĞ�ŽǀĞƌĂůů�ĞĨĨĞĐƚ�ƐŝǌĞ�ǀĂůƵĞ͘�dŚŝƐ�&ƵŶŶĞů�^ĐĂƚƚĞƌƉůŽƚ�ƐŚŽǁĞĚ�ŶŽ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ĨŽƌ�ƚŚĞ�ƐƚƵĚŝĞƐ�ƌĞǀŝĞǁĞĚ͘�/Ŷ�dĂďůĞ�ϰ͕�ĚĂƚĂ�ŽŶ�
�ƵǀĂů-dǁĞĞĚŝĞ�ĐƵƚ�ĂŶĚ�ĂĚĚ�ĂŶĚ��ŐŐĞƌ�>ŝŶĞĂƌ�ZĞŐƌĞƐƐŝŽŶ�ƚĞƐƚƐ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ĞǆĂŵŝŶĞ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘ 

Table 4. Cyber ǀŝĐƚŝŵŝǌĂƚŝŽŶ-ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ƚĞƐƚ�ĚĂƚĂ�ĨŽƌ�ƚŚĞ�ǀĂƌŝĂďůĞƐ�ĞǆĂŵŝned 

 
Variable 

�ƵǀĂů�ĂŶĚ�ƚŚĞ�dǁĞĞĚŝĞ�DĞƚŚŽĚ �ŐŐĞƌ�ZĞŐƌĞƐƐŝŽŶ�
Test (2 tails) Trimmed Study KďƐĞƌǀĞĚͬ�ĚũƵƐƚĞĚ 

Cyber 

Victimization 

'ĞŶĚĞƌ DĂůĞͬ�&ĞŵĂůĞ ϭ ͘ϭϮ�ͬ�͘ϭϯ Ɖс͘ϰϰ� 

�ůĂƐƐ ϱƚŚ�ŐƌĂĚĞ�ͬ�ϴƚŚ�ŐƌĂĚĞ Ϯ ͘ϭϵ�ͬ�͘ϭϯ Ɖс͘Ϭϭ 
ϵƚŚ�ŐƌĂĚĞ�ͬ�ϭϮƚŚ�ŐƌĂĚĞ ϭ ͘ϭϮ�ͬ�͘Ϭϵ Ɖс͘ϳϱ 

DŽƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ hŶŝǀĞƌƐŝƚǇ�ͬ�WƌŝŵĂƌǇ�^ĐŚŽŽů ϯ ͘ϭϲ�ͬ�͘Ϯϱ Ɖс͘ϱϯ 
&ĂƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ hŶŝǀĞƌƐŝƚǇ�ͬ�WƌŝŵĂƌǇ�^ĐŚŽŽů ϭ ͘ϭϲ�ͬ�͘ϭϭ Ɖс͘ϵϳ 

WĂƌĞŶƚ�ĐŽŚĂďŝƚĂƚŝŽŶ CŽ-ƉĂƌĞŶƚ�ͬ�^ĞƉĂƌĂƚĞĚ�ƉĂƌĞŶƚ ϭ ͘ϭϴ�ͬ�͘Ϯϯ Ɖс͘ϲϱ 

dĂďůĞ�ϰ�ƉƌĞƐĞŶƚƐ�ƚŚĞ�ĚĂƚĂ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ��ƵǀĂů-dǁĞĞĚŝĞ�ĐƵƚ�ĂŶĚ�ĂĚĚ�ŵĞƚŚŽĚ͕�ǁŚŝĐŚ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ƚĞƐƚ�ƚŚĞ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ĨŽƌ�
ƚŚĞ�ǀĂƌŝĂďůĞƐ�ĞǆĂŵŝŶĞĚ�ǁŝƚŚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞƌĞ�ǁĂƐ�ŶŽ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͕�
ƐŝŶĐĞ�ƚŚĞ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŽďƐĞƌǀĞĚ�ǀĂůƵĞ�ĨŽƌ�ƚŚĞ�ĨŽƵƌ�ǀĂƌŝĂďůĞƐ�ĂŶĚ�ƚŚĞ�ǀĂůƵĞ�ĨŽƵŶĚ�ĂĨƚĞƌ�ĐŽƌƌĞĐƚŝŽŶ�ǁĂƐ�ŶŽƚ�ƐŝŐŶŝĨŝĐĂŶƚ͘�
dŚŝƐ�ŵĞĂŶƐ�ƚŚĂƚ�ƚŚĞ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŝƐ�ƐǇŵŵĞƚƌŝĐĂůůǇ�ĚŝƐƚƌŝďƵƚĞĚ�ŽŶ�ďŽƚŚ�ƐŝĚĞƐ�ŽĨ�ƚŚĞ�ŽǀĞƌĂůů�
ĞĨĨĞĐƚ�ƐŝǌĞ͕�ƐŽ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ͘�dŚĞ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ϱƚŚ�ĂŶĚ�ϴƚŚ�ŐƌĂĚĞƐ�ŝŶ�ƚŚĞ�ŐƌĂĚĞ�ůĞǀĞů�ǀĂƌŝĂďůĞ�ǁĂƐ�ŚŝŐŚ͕�



  

|<ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 
 

Ϯϴϵ 
ŝŶĚŝĐĂƚŝŶŐ�ƚŚĂƚ�ƚŚĞƌĞ�ŵĂǇ�ďĞ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ƚŚĞ�Ɖ�ǀĂůƵĞƐ�ŽďƚĂŝŶĞĚ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ��ŐŐĞƌ�ƌĞŐƌĞƐƐŝŽŶ�ƚĞƐƚ�ƐŚŽǁĞĚ�
ƚŚĂƚ�ƚŚĞƌĞ�ǁĂƐ�ŶŽ�ƉƵďůŝĐĂƚŝŽŶ�ďŝĂƐ�ĨŽƌ�ĨŽƵƌ�ǀĂƌŝĂďůĞƐ�;ŐĞŶĚĞƌ͕�ŵŽƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ͕�ĨĂƚŚĞƌ�ĞĚƵĐĂƚŝŽŶ͕�ƉĂƌĞŶƚ�ĂƐƐŽĐŝĂƚŝŽŶͿ͘� 

Z�^h>d^� 

dŚĞ� ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ĨŝŶĚŝŶŐƐ� ƌĞŐĂƌĚŝŶŐ� ƚŚĞ� ĞĨĨĞĐƚƐ� ŽĨ� ŐĞŶĚĞƌ͕� ŐƌĂĚĞ� ůĞǀĞů͕� ŵŽƚŚĞƌ� ĂŶĚ� ĨĂƚŚĞƌ� ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů͕� ĂŶĚ� ƉĂƌĞŶƚ�
ĐŽŚĂďŝƚĂƚŝŽŶ� ǀĂƌŝĂďůĞƐ�ŽŶ� ƐƚƵĚĞŶƚƐ͛� ĐǇďĞƌďƵůůŝĞƐ� ĂŶĚ� ĐǇďĞƌ� ǀŝĐƚŝŵƐ� ŝŶ dƵƌŬĞǇ ĂƌĞ� ŐŝǀĞŶ� ŝŶ� ƚŚŝƐ� ƐĞĐƚŝŽŶ͘� dŚĂůŚĞŝŵĞƌ� ĂŶĚ��ŽŽŬΖƐ�
;ϮϬϬϮͿ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ͕�ǁŚŝĐŚ�ǁĂƐ�ĐŝƚĞĚ�ŝŶ�ƚŚĞ�ŵĞƚŚŽĚ�ƐĞĐƚŝŽŶ͕�ǁĂƐ�ƵƐĞĚ�ƚŽ�ŝŶƚĞƌƉƌĞƚ�ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ͘�/Ŷ�dĂďůĞ�ϱ͕�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�
ĨŝŶĚŝŶŐƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ŐĞŶĚĞƌ�ǀĂƌŝĂďůĞ�ŽŶ�ƐƚƵĚĞŶƚƐΖ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘ 

dĂďůĞ�ϱ͘�dŚĞ�ĞĨĨĞĐƚ�ŽĨ�ŐĞŶĚĞƌ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ 

 k n 
Mean effect size  

;�^Ϳ 
ϵϱй��ŽŶĨŝĚĞŶĐĞ�/ŶƚĞƌǀĂů 

z p >ŽǁĞƌ�>ŝŵŝƚ hƉƉĞƌ�>ŝŵŝƚ 
Cyberbullying ϯϱ ϮϱϴϬϯ ͘Ϯϰϳ ͘ϭϴϰ ͘ϯϬϵ ϳ͘ϳϮϲ ͘ϬϬϬ* 

Cyber Victimization Ϯϯ ϭϵϵϭϰ ͘ϭϰϰ ͘ϬϳϬ ͘Ϯϭϴ ϯ͘ϴϮϰ ͘ϬϬϬ* 

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�ϯϱ�ƐƚƵĚŝĞƐ�ƐŚŽǁŶ�ŝŶ�dĂďůĞ�ϱ͕�ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ǀĂůƵĞ�ŽĨ�ŐĞŶĚĞƌ�ŽŶ�
ĐǇďĞƌďƵůůǇŝŶŐ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ďĞƚǁĞĞŶ�ƚŚĞ� ůŝŵŝƚƐ�ŽĨ� ͘ϭϴϰ�ĂŶĚ� ͘ϯϬϵ� ;�^͗� ͘ϮϰϳͿ�Ăƚ� ƚŚĞ�ϵϱй�ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů͘��ĂůĐƵůĂƚĞĚ� ŝŵƉĂĐƚ 
ǀĂůƵ� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞ�ĞĨĨĞĐƚ�ǁĂƐ� ƐŝŐŶŝĨŝĐĂŶƚ� ;ǌсϳ͘ϳϮϲ͖�Ɖс͘ϬϬϬͿ�ďƵƚ� ƐŵĂůů͕� ĂŶĚ� ƚŚĂƚ�ŵĂůĞ� ƐƚƵĚĞŶƚƐ�ĚŝĚ�ŵŽƌĞ� ĐǇďĞƌďƵůůǇŝŶŐ� ƚŚĂŶ�
ĨĞŵĂůĞ�ƐƚƵĚĞŶƚƐ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ŽĨ�Ϯϯ�ƐƚƵĚŝĞƐ͕�ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�ŐĞŶĚĞƌ�ŽŶ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ǁĂƐ�
ĐĂůĐƵůĂƚĞĚ� ďĞƚǁĞĞŶ� ͘ϬϳϬ� ĂŶĚ� ͘Ϯϭϴ� ůŝŵŝƚƐ� ;�^͗� ͘ϭϰϰͿ� Ăƚ� ƚŚĞ� ϵϱй� ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů͘� �ĂůĐƵůĂƚĞĚ� ŝŵƉĂĐƚ� ǀĂůƵĞ� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞ�
ĞĨĨĞĐƚ�ǁĂƐ�ƐŝŐŶŝĨŝĐĂŶƚ�;ǌсϯ͘ϴϮϰ͖�Ɖс͘ϬϬϬͿ�ĂŶĚ ƚŽŽ�ƐŵĂůů͕�ĂŶĚ�ƚŚĂƚ�ŵĂůĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ǀŝĐƚŝŵƐ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ƌĞůĂƚŝǀĞůǇ�ŵŽƌĞ�ƚŚĂŶ�
ĨĞŵĂůĞ�ƐƚƵĚĞŶƚƐ͘�/Ŷ�dĂďůĞ�ϲ͕�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ĨŝŶĚŝŶŐƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ŐƌĂĚĞ�ůĞǀĞů�;ϴƚŚ�ĂŶĚ�ϱƚŚ�ŐƌĂĚĞͿ�ŽŶ�
ƐƚƵĚĞŶƚƐΖ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘ 

dĂďůĞ�ϲ͘�dŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ŐƌĂĚĞ�ůĞǀĞů�;ϴƚŚ�ĂŶĚ�ϱƚŚ�ŐƌĂĚĞͿ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ 

 k n 
Mean effect size  

;�^Ϳ 
ϵϱй��ŽŶĨŝĚĞŶĐĞ�/ŶƚĞƌǀĂů 

z p 
>ŽǁĞƌ�>ŝŵŝƚ hƉƉĞƌ�>ŝŵŝƚ 

Cyberbullying ϲ ϰϭϬϬ ͘ϯϭϳ ͘ϭϳϲ ͘ϰϱϴ ϰ͘ϰϭϰ ͘ϬϬϬ* 

Cyber Victimization ϰ ϯϳϰϰ ͘ϭϵϮ -͘ϭϯϱ ͘ϱϮϬ ϭ͘ϭϱϭ ͘ϮϱϬ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϲ͕�ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ŐƌĂĚĞ�ůĞǀĞů�;ϴƚŚ�
ŐƌĂĚĞ�ĂŶĚ�ϱƚŚ�ŐƌĂĚĞͿ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ďĞƚǁĞĞŶ ͘ϭϳϲ�ĂŶĚ�͘ϰϱϴ�ůŝŵŝƚƐ�;�^͗�͘ϯϭϳͿ�Ăƚ�ƚŚĞ�ϵϱй�ĐŽŶĨŝĚĞŶĐĞ�ŝŶƚĞƌǀĂů͘�͘�
�ĂůĐƵůĂƚĞĚ�ŝŵƉĂĐƚ�ǀĂůƵĞ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�ĞĨĨĞĐƚ�ǁĂƐ�ƐŝŐŶŝĨŝĐĂŶƚ�;ǌсϰ͘ϰϭϰ͖�Ɖс͘ϬϬϬͿ�ďƵƚ�ƐŵĂůů͕�ĂŶĚ�ƚŚĂƚ�ϴƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ĚŝĚ�ŵŽƌĞ�
ĐǇďĞƌďƵůůǇŝŶŐ�ƚŚĂŶ�ϱƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�ϰ�ƐƚƵĚŝĞƐ͕�ƚŚĞ�ĂǀĞƌĂŐĞ�ĞĨĨĞĐƚ�
ƐŝǌĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ĐůĂƐƐ�ůĞǀĞů�;ϴƚŚ�ĂŶĚ�ϱƚŚ�ŐƌĂĚĞƐͿ�ŽŶ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ďĞƚǁĞĞŶ�-͘ϭϯϱ�ĂŶĚ�͘ϱϮϬ�ůŝŵŝƚƐ�;�^͗�͘ϭϵϮͿ�ŝŶ�
ƚŚĞ� ϵϱй� ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů͘� �ĂůĐƵůĂƚĞĚ� ŝŵƉĂĐƚ� ǀĂůƵĞ͖� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞ� ĞĨĨĞĐƚ�ǁĂƐ� ŶŽƚ� ƐŝŐŶŝĨŝĐĂŶƚ� ;ǌсϭ͘ϭϱϭ͖� Ɖс͘ϮϱϬͿ� ĂŶĚ�ǁĂƐ�
ŝŶƐŝŐŶŝĨŝĐĂŶƚ͘�dĂďůĞ�ϳ�ƉƌĞƐĞŶƚƐ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ŚŝŐŚ�ƐĐŚŽŽů�ŐƌĂĚĞ�ůĞǀĞů�ŽŶ�ƐƚƵĚĞŶƚƐΖ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�
ǀŝĐƚŝŵŝǌĂƚŝŽŶ͘ 

dĂďůĞ�ϳ͘�dŚĞ�ĞĨĨĞĐƚ�ŽĨ�ŚŝŐŚ�ƐĐŚŽŽů�ŐƌĂĚĞ�;ϭϮƚŚ�ĂŶĚ�ϵƚŚ�ŐƌĂĚĞƐͿ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ 

 k n 
Mean effect size  

;�^Ϳ 
ϵϱй��ŽŶĨŝĚĞŶĐĞ�/ŶƚĞƌǀĂů 

z p 
>ŽǁĞƌ�>ŝŵŝƚ hƉƉĞƌ�>ŝŵŝƚ 

Cyberbullying ϭϭ ϯϰϱϮ ͘Ϭϱϲ -͘Ϭϭϰ ͘ϭϮϱ ϭ͘ϱϲϬ ͘ϭϬϵ 
Cyber Victimization ϵ ϯϮϱϭ ͘ϭϮϮ ͘ϬϮϮ ͘ϮϮϭ Ϯ͘ϯϵϵ ͘Ϭϭϲ* 

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϳ͕�ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ǀĂůƵĞ�ŽĨ�ŚŝŐŚ�ƐĐŚŽŽů�ĐůĂƐƐ�ůĞǀĞů�;ϭϮƚŚ�ŐƌĂĚĞ�ĂŶĚ�
ϵƚŚ�ŐƌĂĚĞͿ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ� ŝƐ�ďĞƚǁĞĞŶ� -͘Ϭϭϰ�ĂŶĚ� ͘ϭϮϱ� ůŝŵŝƚƐ�Ăƚ� ƚŚĞ�ϵϱй�ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů� ;�^͗� ͘ϬϱϲͿ͘� ĐĂůĐƵůĂƚĞĚ͘��ĂůĐƵůĂƚĞĚ�
ŝŵƉĂĐƚ� ǀĂůƵĞ͖� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞ� ĞĨĨĞĐƚ� ǁĂƐ� ŶŽƚ� ƐŝŐŶŝĨŝĐĂŶƚ� ;ǌсϭ͕ϱϲϬ͖� Ɖс͘ϭϬϵͿ� ĂŶĚ� ŝŶƐŝŐŶŝĨŝĐĂŶƚ͘� �ĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ƌĞƐƵůƚƐ� ŽĨ� ƚŚĞ 
ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ĐŽŶĚƵĐƚĞĚ� ǁŝƚŚ� ϵ� ƐƚƵĚŝĞƐ͕� ƚŚĞ ŵĞĂŶ� ĞĨĨĞĐƚ� ƐŝǌĞ� ǀĂůƵĞ� ŽĨ� ƚŚĞ� ĐůĂƐƐ� ůĞǀĞů� ;ϭϮƚŚ� ĐůĂƐƐ� ĂŶĚ� ϵƚŚ� ĐůĂƐƐͿ� ŽŶ� ĐǇďĞƌ�
ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ǁĂƐ� ĐĂůĐƵůĂƚĞĚ� ďĞƚǁĞĞŶ� ͘ϬϮϮ�ĂŶĚ� ͘ϮϮϭ� ůŝŵŝƚƐ� ;�^͗� ͘ϭϮϮͿ� Ăƚ� ƚŚĞ�ϵϱй�ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů͘� �ĂůĐƵůĂƚĞĚ� ŝŵƉĂĐƚ� ǀĂůƵĞ�
ƐŚŽǁĞĚ� ƚŚĂƚ ƚŚĞ� ĞĨĨĞĐƚ� ǁĂƐ� ƐŝŐŶŝĨŝĐĂŶƚ� ;ǌсϮ͘ϯϵϵ͖� Ɖс͘ϬϭϲͿ� ĂŶĚ� ƐŵĂůů ĂŶĚ� ϭϮƚŚ� ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐ� ǁĞƌĞ� ĞǆƉŽƐĞĚ� ƚŽ� ĐǇďĞƌďƵůůǇŝŶŐ�
ƌĞůĂƚŝǀĞůǇ� ŵŽƌĞ� ƚŚĂŶ� ϵƚŚ� ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐ͘� /Ŷ� dĂďůĞ� ϴ͕� ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ĨŝŶĚŝŶŐƐ� ƌĞŐĂƌĚŝŶŐ� ƚŚĞ� ĞĨĨĞĐƚ� ŽĨ� ŵĂƚĞƌŶĂů� ĞĚƵĐĂƚŝŽŶ�
;ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ĂŶĚ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽůͿ�ŽŶ�ƐƚƵĚĞŶƚƐΖ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�dĂďůĞ�ϴ͕�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ� ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�ϭϯ�ƐƚƵĚŝĞƐ͕� ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ� ƚŚĞ�
ŵŽƚŚĞƌΖƐ�ĞĚƵĐĂƚŝŽŶ�ƐƚĂƚƵƐ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ůŝŵŝƚƐ�ŽĨ�͘Ϭϰϰ�ĂŶĚ�͘ϯϭϭ�;�^͗�͘ϭϳϳͿ�Ăƚ�ƚŚĞ�ϵϱй�ĐŽŶĨŝĚĞŶĐĞ�
ŝŶƚĞƌǀĂů͘��ĂůĐƵůĂƚĞĚ� ŝŵƉĂĐƚ�ǀĂůƵĞ� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞ�ĞĨĨĞĐƚ�ǁĂƐ� ƐŝŐŶŝĨŝĐĂŶƚ� ;ǌсϮ͘ϲϬϵ͖�Ɖс͘ϬϬϵͿ�ĂŶĚ�Ăƚ�Ă�ƐŵĂůů�ĞĨĨĞĐƚ͕�ĂŶĚ�ƐƚƵĚĞŶƚƐ�
ǁŚŽƐĞ�ŵŽƚŚĞƌƐ�ǁĞƌĞ�ƵŶĚĞƌŐƌĂĚƵĂƚĞƐ�ĚŝĚ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ƚŚĂŶ�ƚŚŽƐĞ�ǁŚŽƐĞ�ŵŽƚŚĞƌƐ�ǁĞƌĞ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ŐƌĂĚƵĂƚĞƐ͘� 

dĂďůĞ�ϴ͘�dŚĞ�ĞĨĨĞĐƚ�ŽĨ�ŵĂƚĞƌŶĂů�ĞĚƵĐĂƚŝŽŶ�ƐƚĂƚƵƐ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ 

 k n 
Mean effect size  

;�^Ϳ 
ϵϱй��ŽŶĨŝĚĞŶĐĞ�/ŶƚĞƌǀĂů 

z p 
>ŽǁĞƌ�>ŝŵŝƚ hƉƉĞƌ�>ŝŵŝƚ 

Cyberbullying ϭϯ ϱϬϯϳ ͘ϭϳϳ ͘Ϭϰϰ ͘ϯϭϭ Ϯ͘ϲϬϵ ͘ϬϬϵ* 

Cyber Victimization ϴ ϯϮϴϰ ͘ϭϴϬ ͘ϭϬϮ ͘Ϯϱϴ ϰ͘ϱϯϮ ͘ϬϬϬ* 



  

|<ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 
 

ϮϵϬ 
�ĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ƌĞƐƵůƚƐ� ƐĞĞŶ� ŝŶ� dĂďůĞ� ϴ͕� ƚŚĞ� ŵĞĂŶ� ĞĨĨĞĐƚ� ƐŝǌĞ� ŽĨ� ŵŽƚŚĞƌΖƐ� ĞĚƵĐĂƚŝŽŶ� ƐƚĂƚƵƐ� ŽŶ� ĐǇďĞƌ�

ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ǁĂƐ� ĐĂůĐƵůĂƚĞĚ� ďĞƚǁĞĞŶ� ͘ϭϬϮ�ĂŶĚ� ͘Ϯϱϴ� ůŝŵŝƚƐ� ;�^͗� ͘ϭϴϬͿ� Ăƚ� ƚŚĞ�ϵϱй�ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů͘� �ĂůĐƵůĂƚĞĚ� ŝŵƉĂĐƚ� ǀĂůƵĞ�
ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�ĞĨĨĞĐƚ�ǁĂƐ ƐŝŐŶŝĨŝĐĂŶƚ�;ǌсϰ͘ϱϯϮ͖�Ɖс͘ϬϬϬͿ�ďƵƚ�ƐŵĂůů͕�ĂŶĚ ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ�ŵŽƚŚĞƌƐ�ŚĂĚ�Ă�ďĂĐŚĞůŽƌΖƐ�ĚĞŐƌĞĞ�ǁĞƌĞ�
ŵŽƌĞ�ǀŝĐƚŝŵƐ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ƚŚĂŶ�ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ�ŵŽƚŚĞƌƐ�ǁĞƌĞ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ŐƌĂĚƵĂƚĞƐ͘�/Ŷ�dĂďůĞ�ϵ͕�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ĨŝŶĚŝŶŐƐ�
ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ĨĂƚŚĞƌΖƐ�ĞĚƵĐĂƚŝŽŶ�;ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ĂŶĚ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽůͿ�ŽŶ�ƐƚƵĚĞŶƚƐΖ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�
ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘ 

Table 9. The effect of father's education status on cyberbullying ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ 

 k n 
Mean effect size  

;�^Ϳ 
ϵϱй��ŽŶĨŝĚĞŶĐĞ�/ŶƚĞƌǀĂů 

z p 
>ŽǁĞƌ�>ŝŵŝƚ hƉƉĞƌ�>ŝŵŝƚ 

Cyberbullying ϭϯ ϱϭϮϯ ͘ϭϯϬ ͘Ϭϭϱ ͘Ϯϰϱ Ϯ͘ϮϭϬ ͘ϬϮϳ* 

Cyber Victimization ϴ ϯϱϰϰ ͘ϭϲϭ ͘Ϭϭϰ ͘ϯϬϳ Ϯ͘ϭϰϵ ͘ϬϯϮ* 

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ƐĞĞŶ�ŝŶ�dĂďůĞ�ϵ͕�ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�ĨĂƚŚĞƌΖƐ�ĞĚƵĐĂƚŝŽŶ�ƐƚĂƚƵƐ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ǁĂƐ�
ĐĂůĐƵůĂƚĞĚ� ďĞƚǁĞĞŶ� ͘Ϭϭϱ� ĂŶĚ� ͘Ϯϰϱ� ůŝŵŝƚƐ� ;�^͗� ͘ϭϯϬͿ� Ăƚ� ƚŚĞ� ϵϱй� ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů͘� �ĂůĐƵůĂƚĞĚ� ŝŵƉĂĐƚ� ǀĂůƵĞ� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞ�
ĞĨĨĞĐƚ�ǁĂƐ�ƐŝŐŶŝĨŝĐĂŶƚ�;ǌсϮ͘ϮϭϬ͖�Ɖс͘ϬϮϳͿ�ďƵƚ�ƚŽŽ� ƐŵĂůů ĂŶĚ�ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ�ĨĂƚŚĞƌƐ�ǁĞƌĞ�ƵŶĚĞƌŐƌĂĚƵĂƚĞƐ�ĚŝĚ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�
ƚŚĂŶ� ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ� ĨĂƚŚĞƌƐ�ǁĞƌĞ�ƉƌŝŵĂƌǇ� ƐĐŚŽŽů� ŐƌĂĚƵĂƚĞƐ͘��ĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ƌĞƐƵůƚƐ�ŽĨ� ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�ϴ�
ƐƚƵĚŝĞƐ͕�ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�ƚŚĞ ŵŽƚŚĞƌΖƐ�ĞĚƵĐĂƚŝŽŶ�ƐƚĂƚƵƐ�ŽŶ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ůŝŵŝƚƐ�ŽĨ�͘Ϭϭϰ�
ĂŶĚ� ͘ϯϬϳ� ;�^͗� ͘ϭϲϭͿ� Ăƚ� ƚŚĞ� ϵϱй� ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů͘� �ĂůĐƵůĂƚĞĚ� ŝŵƉĂĐƚ� ǀĂůƵĞ� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞ� ĞĨĨĞĐƚ� ŝƐ� ƐŝŐŶŝĨŝĐĂŶƚ� ;ǌсϮ͘ϭϰϵ͖�
Ɖс͘ϬϯϮͿ� ďƵƚ� ƐŵĂůů͕� ĂŶĚ� ƐƚƵĚĞŶƚƐ� ǁŚŽƐĞ� ĨĂƚŚĞƌƐ� ŚĂĚ� Ă� ďĂĐŚĞůŽƌΖƐ� ĚĞŐƌĞĞ� ǁĞƌĞ�ŵŽƌĞ� ĞǆƉŽƐĞĚ� ƚŽ� ĐǇďĞƌďƵůůǇŝŶŐ� ƚŚĂŶ� ƐƚƵĚĞŶƚƐ�
ǁŚŽƐĞ� ĨĂƚŚĞƌƐ�ǁĞƌĞ�ƉƌŝŵĂƌǇ� ƐĐŚŽŽů�ŐƌĂĚƵĂƚĞƐ͘� /Ŷ�dĂďůĞ�ϭϬ͕�ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ĨŝŶĚŝŶŐƐ� ƌĞŐĂƌĚŝŶŐ� ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƉĂƌĞŶƚ� ĐŽŚĂďŝƚĂƚŝŽŶ�
ǀĂƌŝĂďůĞ�;ƐĞƉĂƌĂƚĞ�ĂŶĚ�ĐŽŚĂďŝƚŝŶŐͿ�ŽŶ�ƐƚƵĚĞŶƚƐΖ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘ 

dĂďůĞ�ϭϬ͘�dŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƉĂƌĞŶƚĂů�ĐŽĞǆŝƐƚĞŶĐĞ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ 

 k n 
Mean effect size  

;�^Ϳ 
ϵϱй��ŽŶĨŝĚĞŶĐĞ�/ŶƚĞƌǀĂů 

z p >ŽǁĞƌ�>ŝŵŝƚ hƉƉĞƌ�>ŝŵŝƚ 
Cyberbullying ϵ ϵϴϵϳ ͘ϮϬϲ ͘Ϭϯϵ ͘ϯϳϯ Ϯ͘ϰϮϬ ͘Ϭϭϲ* 

Cyber Victimization 7 ϳϳϲϳ ͘ϭϴϯ -͘Ϭϱϯ ͘ϰϭϵ ϭ͘ϱϮϬ ͘ϭϮϵ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ƐĞĞŶ�ŝŶ�dĂďůĞ�ϭϬ͕�ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�ƉĂƌĞŶƚĂů�ĐŽŚĂďŝƚĂƚŝŽŶ�ŽŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ǁĂƐ�
ĐĂůĐƵůĂƚĞĚ� ďĞƚǁĞĞŶ� ͘Ϭϯϵ� ĂŶĚ� ͘ϯϳϯ� ůŝŵŝƚƐ ;�^͗� ͘ϮϬϲͿ� Ăƚ� ƚŚĞ� ϵϱй� ĐŽŶĨŝĚĞŶĐĞ� ŝŶƚĞƌǀĂů͘� �ĂůĐƵůĂƚĞĚ� ŝŵƉĂĐƚ� ǀĂůƵĞ� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞ�
ĞĨĨĞĐƚ�ǁĂƐ�ƐŝŐŶŝĨŝĐĂŶƚ�;ǌсϮ͘ϰϮϬ͖�Ɖс͘ϬϭϲͿ ďƵƚ� ƐŵĂůů ĂŶĚ�ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ�ƉĂƌĞŶƚƐ�ůŝǀĞĚ�ĂƉĂƌƚ�ĚŝĚ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ƚŚĂŶ�ƐƚƵĚĞŶƚƐ�
ǁŚŽƐĞ�ƉĂƌĞŶƚƐ� ůŝǀĞĚ�ƚŽŐĞƚŚĞƌ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�ϳ�ƐƚƵĚŝĞƐ͕�ƚŚĞ�ŵĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�
ƉĂƌĞŶƚĂů� ĐŽŚĂďŝƚĂƚŝŽŶ� ŽŶ� ĐǇďĞƌ� ǀŝĐƚŝŵŝǌĂƚŝŽŶ� ǁĂƐ� ĐĂůĐƵůĂƚĞĚ� ďĞƚǁĞĞŶ� ƚŚĞ� ůŝŵŝƚƐ� ŽĨ� -͘Ϭϱϯ� ĂŶĚ� ͘ϰϭϵ� ;�^͗� ͘ϭϴϯͿ� Ăƚ� ƚŚĞ� ϵϱй�
ĐŽŶĨŝĚĞŶĐĞ�ŝŶƚĞƌǀĂů͘�/ŵƉĂĐƚ�ǀĂůƵĞ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�ĞĨĨĞĐƚ�ǁĂƐ�ŶŽƚ�ƐŝŐŶŝĨŝĐĂŶƚ�;ǌсϭ͘ϱϮϬ͖�Ɖс͘ϭϮϵͿ�ďƵƚ�ƐŵĂůů͘�dŚĞ�ŵŽĚĞƌĂƚŽƌ�ĂŶĂůǇƐŝƐ�
ƌĞƐƵůƚƐ�ƌĞŐĂƌĚŝŶŐ�ďĞŝŶŐ�Ă�ĐǇďĞƌďƵůůǇ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϭϭ͘ 

Table 11. Moderator analysis results about being a cyberbully 
Variable Moderator k Mean effect ƐŝǌĞ�;�^Ϳ ,eterogeneity (Qb) p 

Gender 

>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ϭϭ ͘ϭϵϵ 
ϭ͘ϬϬϳ ͘ϯϭϲ 

,ŝŐŚ�ƐĐŚŽŽů Ϯϰ ͘ϮϳϬ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ ϭϯ ͘Ϯϱϭ 
͘ϬϬϳ ͘ϵϮϴ 

ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ ϮϮ ͘Ϯϰϱ 

^ĐŚŽŽů�ůĞǀĞů 
>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ϲ ͘ϯϭϳ 

ϭϬ͘ϲϰϲ ͘ϬϬϭ* 
,ŝŐŚ�ƐĐŚŽŽů ϭϮ ͘Ϭϱϲ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ 7 ͘ϭϳϯ 
͘ϱϳϮ ͘ϰϳϵ 

ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ ϭϭ ͘ϭϭϯ 

Mother education 

ůĞǀĞů 

>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ϰ ͘ϭϱϳ 
͘Ϭϰϰ ͘ϴϯϰ 

,ŝŐŚ�ƐĐŚŽŽů ϵ ͘ϭϵϱ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ ϰ ͘ϬϬϲ 
ϰ͘ϭϴϲ ͘Ϭϰϭ* 

ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ ϵ ͘Ϯϲϳ 

Father education 

ůĞǀĞů 

>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ϰ ͘ϭϱϯ 
͘Ϭϱϰ ͘ϴϭϳ 

,ŝŐŚ�ƐĐŚŽŽů ϵ ͘ϭϭϳ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ ϰ ͘ϬϭϮ 
ϯ͘Ϭϯϱ ͘Ϭϴϭ 

ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ ϵ ͘ϭϵϴ 

Parent cohabitation 

ůĞǀĞů 

>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ϰ ͘Ϭϲϭ 
ϯ͘ϱϳϴ ͘Ϭϱϵ 

,ŝŐŚ�ƐĐŚŽŽů 5 ͘ϯϭϰ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ Ϯ -͘ϬϭϮ 
ϵ͘ϴϴϯ ͘ϬϬϮ* 

ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ 7 ͘Ϯϵϱ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵŽĚĞƌĂƚŽƌ�ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ŝŶ�dĂďůĞ�ϭϭ͕�/ƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ĚĞƚĞƌŵŝŶĞĚ�ŵŽĚĞƌĂƚŽƌ�ǀĂƌŝĂďůĞƐ�ĚŝĚ�ŶŽƚ�ĐĂƵƐĞ�
ĂŶǇ� ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ� ŽŶ� ƚŚĞ� ĐĂůĐƵůĂƚĞĚ� ŐĞŶĞƌĂů� ĞĨĨĞĐƚ� ƐŝǌĞ� ǀĂůƵĞƐ͕� ĞǆĐĞƉƚ� ĨŽƌ� ϯ� ĐĂƐĞƐ͘� dŚĞ� ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ� ďĞƚǁĞĞŶ� ϴƚŚ� ĂŶĚ� ϱƚŚ�
ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐ�ďĞŝŶŐ� Ă� ĐǇďĞƌďƵůůǇ� ŝŶ� ƐĞĐŽŶĚĂƌǇ� ƐĐŚŽŽůƐ� ;�^͗͘ϯϭϳͿ�ǁĂƐ� ƐŝŐŶŝĨŝĐĂŶƚůǇ�ĚŝĨĨĞƌĞŶƚ� ĨƌŽŵ� ƚŚĞ�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ďĞƚǁĞĞŶ 
ϭϮƚŚ� ĂŶĚ� ϵƚŚ� ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐΖ� ĐǇďĞƌďƵůůǇŝŶŐ� ŝŶ� ŚŝŐŚ� ƐĐŚŽŽůƐ� ;�^͗͘Ϭϱϲ͕� YďсϭϬ͘ϲϰϲ͖� Ɖс͘ϬϬϭͿ͘� /Ŷ� ƚǁŽ� ĐĂƐĞƐ͕� ŝƚ� ǁĂƐ� ƐĞĞŶ� ƚŚĂƚ� ƚŚĞ�
ŝŶƚĞƌǀĂů� ŽĨ� ǇĞĂƌƐ� ŝŶ� ǁŚŝĐŚ� ƚŚĞ� ƐƚƵĚŝĞƐ� ǁĞƌĞ� ĐĂƌƌŝĞĚ� ŽƵƚ� ƉůĂǇĞĚ� Ă� ŵŽĚĞƌĂƚŽƌ� ƌŽůĞ� ŽŶ� ƚŚĞ�ŵĞĂŶ� ĞĨĨĞĐƚ� ƐŝǌĞƐ͘� ^ƚƵĚĞŶƚƐ� ǁŚŽƐĞ�



  

|<ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 
 

Ϯϵϭ 
ŵŽƚŚĞƌΖƐ� ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů� ǁĂƐ� ƵŶĚĞƌŐƌĂĚƵĂƚĞ� ƐŚŽǁĞĚ� ŵŽƌĞ� ĐǇďĞƌďƵůůǇŝŶŐ� ďĞŚĂǀŝŽƌƐ� ŝŶ� ϮϬϭϲ� ĂŶĚ� ůĂƚĞƌ� ǇĞĂƌƐ� ĐŽŵƉĂƌĞĚ� ƚŽ�
ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ�ŵŽƚŚĞƌΖƐ�ĞĚƵĐĂƚŝŽŶ�ůĞǀĞů�ǁĂƐ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�;Yďсϰ͘ϭϴϲ͖�Ɖс͘ϬϰϭͿ͘ ^ƚƵĚĞŶƚƐ�ǁŝƚŚ�ƐĞƉĂƌĂƚĞĚ�ƉĂƌĞŶƚƐ�ƐŚŽǁĞĚ�ŵŽƌĞ�
ĐǇďĞƌďƵůůǇŝŶŐ� ďĞŚĂǀŝŽƌƐ� ŝŶ� ϮϬϭϲ� ĂŶĚ� ůĂƚĞƌ� ƚŚĂŶ� ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ� ƉĂƌĞŶƚƐ� ůŝǀĞ� ƚŽŐĞƚŚĞƌ� ;Yďсϵ͘ϵϴϯ͖� Ɖс͘ϬϬϮͿ͘� dŚĞ� ƌĞƐƵůƚƐ� ŽĨ� ƚŚĞ�
ŵŽĚĞƌĂƚŽƌ�ĂŶĂůǇƐŝƐ�ƌĞŐĂƌĚŝŶŐ�ďĞŝŶŐ�Ă�ĐǇďĞƌ�ǀŝĐƚŝŵ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϭϮ͘ 

dĂďůĞ�ϭϮ͘�DŽĚĞƌĂƚŽƌ�ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ŽŶ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ 

Variable Moderator k DĞĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�;�^Ϳ ,eterogeneity (Qb) p 

Gender 

>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů 7 ͘ϭϮϳ 
͘Ϭϳϳ ͘ϳϴϭ 

,ŝŐŚ�ƐĐŚŽŽů ϭϲ ͘ϭϱϭ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ ϭϭ ͘Ϭϰϯ ϵ͘ϲϳϲ ͘ϬϬϮ* 
ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ ϭϮ ͘Ϯϰϴ 

^ĐŚŽŽů�ůĞǀĞů 
>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ϰ ͘ϭϵϮ 

͘ϭϲϰ ͘ϲϴϲ 
,ŝŐŚ�ƐĐŚŽŽů ϵ ͘ϭϮϮ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ 7 ͘Ϭϵϲ 
ϭ͘Ϯϯϯ ͘Ϯϲϳ 

ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ ϲ ͘Ϯϭϳ 

Mother education 

ůĞǀĞů 

>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ϯ ͘ϭϭϳ 
͘ϯϲϳ ͘ϱϰϰ 

,ŝŐŚ�ƐĐŚŽŽů 5 ͘ϭϵϳ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ ϰ ͘Ϭϲϯ 
ϯ͘ϰϬϰ ͘Ϭϲϱ 

ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ ϰ ͘Ϯϵϭ 

Father education 

ůĞǀĞů 

>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ϯ ͘ϭϰϯ 
͘ϬϬϱ ͘ϵϰϲ ,ŝŐŚ�ƐĐŚŽŽů 5 ͘ϭϱϯ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ ϰ ͘Ϭϰϱ 
ϯ͘ϮϲϬ ͘Ϭϳϭ 

ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ ϰ ͘Ϯϴϴ 

Parent cohabitation 

status 

>ĞǀĞů ^ĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů ϯ ͘ϭϮϲ ͘ϭϵϲ ͘ϲϱϴ 
,ŝŐŚ�ƐĐŚŽŽů ϰ ͘Ϯϯϭ 

zĞĂƌ �ĞĨŽƌĞ�ϮϬϭϲ Ϯ ͘ϬϭϮ 
ϭ͘ϲϳϰ ͘ϭϵϲ 

ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ 5 ͘ϮϯϮ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵŽĚĞƌĂƚŽƌ�ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ŝŶ�dĂďůĞ�ϭϮ͖�/ƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ĚĞƚĞƌŵŝŶĞĚ�ŵŽĚĞƌĂƚŽƌ�ǀĂƌŝĂďůĞƐ�ĚŝĚ�ŶŽƚ�ĐĂƵƐĞ�
Ă�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�ƚŚĞ�ŽǀĞƌĂůů�ĞĨĨĞĐƚ�ƐŝǌĞ�ǀĂůƵĞƐ�ĐĂůĐƵůĂƚĞĚ�ĞǆĐĞƉƚ�ĨŽƌ�ŽŶĞ�ƐŝƚƵĂƚŝŽŶ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚŝƐ�ĨŝŶĚŝŶŐ͕�ŝƚ�ǁĂƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�
ŵĂůĞ�ƐƚƵĚĞŶƚƐ�ƐŚŽǁĞĚ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�ŝŶ�ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ�ǇĞĂƌƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĨĞŵĂůĞ�ƐƚƵĚĞŶƚƐ�;Yďсϵ͘ϲϳϲ͖�Ɖс͘ϬϬϮͿ͘� 

�/^�h^^/KE͕��KE�>h^/KE��E��Z��KDD�E��d/KE^ 

/Ŷ� ƚŚŝƐ� ƐƚƵĚǇ͕� ƚŚĞ� ĞĨĨĞĐƚ� ŽĨ� ƐŽŵĞ�ĚĞŵŽŐƌĂƉŚŝĐ� ǀĂƌŝĂďůĞƐ� ;ŐĞŶĚĞƌ͕� ĐůĂƐƐ͕� ĞĚƵĐĂƚŝŽŶ� ŽĨ� ƚŚĞ� ƉĂƌĞŶƚƐ͕� ůŝǀŝŶŐ� ƚŽŐĞƚŚĞƌ�ǁŝƚŚ� ƚŚĞ�
ƉĂƌĞŶƚƐͿ�ŽŶ�ƚŚĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ĂŶĚ�ŚŝŐŚ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ�ǁĂƐ�ĞǆĂŵŝŶĞĚ͘� /Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕� ŝŶ 
ƚŚĞ�ůŝŐŚƚ�ŽĨ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ƌĞĂĐŚĞĚ�ŝŶ�ƚŚŝƐ�ƐĞĐƚŝŽŶ͕�ƚŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ƐƵŵŵĂƌŝǌĞĚ͕�ĚŝƐĐƵƐƐĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͕�ĂŶĚ�ƐƵŐŐĞƐƚŝŽŶƐ�
ĂƌĞ�ŵĂĚĞ͘ 

�Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ďĞŝŶŐ�Ă�ĐǇďĞƌďƵůůǇ�;�^с͘ϮϰϳͿ�
ĂŶĚ�Ă�ĐǇďĞƌ�ǀŝĐƚŝŵ�;�^с͘ϭϰϰͿ�ŝŶ�dƵƌŬĞǇ�ĚŝĨĨĞƌĞĚ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�ďǇ�ŐĞŶĚĞƌ�;Ɖс͘ϬϬͿ͘��ĐĐŽƌĚŝŶŐůǇ͕�ŵĂůĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ�ƐŚŽǁ�ŵŽƌĞ�
ĐǇďĞƌďƵůůǇŝŶŐ�ƚĞŶĚĞŶĐŝĞƐ�ƚŚĂŶ�ĨĞŵĂůĞ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ĂƌĞ�ĐǇďĞƌ�ǀŝĐƚŝŵƐ͘�tŚĞŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ƐŝŵŝůĂƌ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�
ƚŚĞ�ƐƚƵĚǇ�;�ŶŐ�ĂŶĚ 'ŽŚ͕�ϮϬϭϬ͖��ĂŵƉĨŝĞůĚ͕�ϮϬϬϴ͖�>ŝ͕�ϮϬϬϳ͖�EŽƚĂƌ Ğƚ�Ăů͘�ϮϬϭϯ͖�tŽŶŐ��ŚĂŶ�ĂŶĚ �ŚĞŶŐ͕�ϮϬϭϰ͖�zďĂƌƌĂ�Ğƚ�Ăů͘�ϮϬϬϲͿ�
ŵĂůĞ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ŵŽƌĞ� ůŝŬĞůǇ�ƚŽ�ďĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĨĞŵĂůĞ�ƐƚƵĚĞŶƚƐ͘� /ƚ�ŚĂƐ�ďĞĞŶ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ĂƌĞ�ŵŽƌĞ�ĐǇďĞƌďƵůůŝĞƐ�ĂŶĚ�
ǀŝĐƚŝŵƐ͘��Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�Ă�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ŽĨ�ϭϬϵ�ƐƚƵĚŝĞƐ�ƉƌŽĚƵĐĞĚ�ŝŶ�ϰ�ĐŽŶƚŝŶĞŶƚƐ�;�ƐŝĂ͕��ƵƌŽƉĞ͕��ŵĞƌŝĐĂ�ĂŶĚ��ƵƐƚƌĂůŝĂͿ͕�ŝƚ ǁĂƐ�ĨŽƵŶĚ�
ƚŚĂƚ� ŐĞŶĚĞƌ� ĚŝĨĨĞƌĞŶƚŝĂƚĞĚ� ĐǇďĞƌďƵůůǇŝŶŐ� ŝŶ� �ŵĞƌŝĐĂ͕� �ƐŝĂ� ĂŶĚ� �ƵƌŽƉĞ͕� ǁŚŝůĞ� ŐĞŶĚĞƌ� ĚŝĚ� ŶŽƚ� ŵĂŬĞ� Ă� ĚŝĨĨĞƌĞŶĐĞ� ĨŽƌ� �ƵƐƚƌĂůŝĂ      
;�ĂƌůĞƚƚ�ĂŶĚ��ŽǇŶĞ͕�ϮϬϭϰͿ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞ�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌ ďǇ�ŐĞŶĚĞƌ�
;ďŽǇхŐŝƌůͿ� ĨŽƌ� �ƐŝĂŶ� ĐŽƵŶƚƌŝĞƐ� ŝƐ� ŚŝŐŚĞƌ� ƚŚĂŶ� ƚŚĂƚ� ŽĨ� ŽƚŚĞƌ� ĐŽŶƚŝŶĞŶƚĂů� ĐŽƵŶƚƌŝĞƐ͘� �ŽŶƚƌĂƌǇ� ƚŽ� ƚŚĞ� ƌĞƐƵůƚƐ� ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ŝŶ� ƚŚĞ�
ůŝƚĞƌĂƚƵƌĞ͖� /ƚ�ǁĂƐ� ĨŽƵŶĚ� ƚŚĂƚ� ƚŚĞ� ŐĞŶĚĞƌ� ǀĂƌŝĂďůĞ�ĚŝĚ�ŶŽƚ�ĚŝĨĨĞƌĞŶƚŝĂƚĞ�ďĞŝŶŐ� Ă� ĐǇďĞƌďƵůůǇ� ;<ĞŝƚŚ� ĂŶĚ DĂƌƚŝŶ͕� ϮϬϬϱ͖� ^ůŽŶũĞ� ĂŶĚ 
^ŵŝƚŚ͕�ϮϬϬϴͿ͕�ĂŶĚ�ƚŚĂƚ�ŐŝƌůƐ�ǁĞƌĞ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ƚŚĂŶ�ďŽǇƐ�;tŽůĂŬ Ğƚ�Ăů͘�ϮϬϬϳͿ�ĂŶĚ�ĐǇďĞƌ-ǀŝĐƚŝŵ�;^ĐŚŶĞŝĚĞƌ�Ğƚ�Ăů͘ ϮϬϭϮͿ͘�/Ŷ�
ƚŚĞ�ƐƚƵĚǇ͕� ŝƚ�ǁĂƐ�ƐĞĞŶ�ƚŚĂƚ�ŵĂůĞ�ƐƚƵĚĞŶƚƐ� ŝŶ�dƵƌŬĞǇ�ĂƌĞ�ŵŽƌĞ�ĐǇďĞƌďƵůůŝĞƐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵƐ͘� /Ŷ�dƵƌŬĞǇ͕�ďŽǇƐ�ƵƐĞ�ƚŚĞ� ŝŶƚĞƌŶĞƚ�
ŵŽƌĞ�ƚŚĂŶ�ŐŝƌůƐ�;�ĂǇƌĂŬƚĂƌ�ĂŶĚ 'ƺŶ͕�ϮϬϬϲ͖�dm7<͕�ϮϬϭϵͿ͕� ŝŶƚĞƌŶĞƚ�ĂĚĚŝĐƚŝŽŶ� ŝƐ�ŚŝŐŚĞƌ�;�ƐĞŶ�ĂŶĚ ^ŝǇĞǌ͕�ϮϬϭϲͿ͕�ǀŝŽůĞŶƚ͕�ĂŐŐƌĞƐƐŝŽŶ�
ĂŶĚ�ďƵůůǇŝŶŐ� ůĞǀĞůƐ�ĂƌĞ�ŚŝŐŚĞƌ�;�ǇĂƐ�ĂŶĚ WŝƔŬŝŶ͕�ϮϬϭϭͿ͕� ŝƚ� ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ� ŝƚ� ŝƐ�ĂŶ�ĞǆƉĞĐƚĞĚ�ŶĂƚƵƌĂů�ƌĞƐƵůƚ�ƚŚĂƚ�ŵĞŶ�ĂƌĞ�ŵŽƌĞ�
ĐǇďĞƌďƵůůǇŝŶŐ͘�/ƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ƐŽĐŝĂů�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĐƵůƚƵƌĞ�ĂƌĞ�ĂůƐŽ�ĞĨĨĞĐƚŝǀĞ�ŝŶ�ƚŚĞ�ƉƌĞǀĂůĞŶĐĞ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�
ŝŶ�ŵĞŶ͘�dŚĞ� ĨĂĐƚ� ƚŚĂƚ�ďŽǇƐ�ĂƌĞ�ŵŽƌĞ�ĐǇďĞƌďƵůůŝĞƐ�ĂŶĚ�ǀŝĐƚŝŵƐ� ŝŶ�dƵƌŬŝƐŚ�ƐŽĐŝĞƚǇ�ĐĂŶ�ďĞ�ĞǆƉůĂŝŶĞĚ�ďǇ�ƚŚĞ�ƌĞĂƐŽŶ ƚŚĂƚ�ďŽǇƐ�ĂƌĞ�
ŐŝǀĞŶ�Ă�ǁŝĚĞƌ�ƌĂŶŐĞ�ŽĨ�ĨƌĞĞĚŽŵ�ƚŚĂŶ�ŐŝƌůƐ͕�ĂŶĚ�ďŽǇƐ�ĂƌĞ�ůĞƐƐ�ĐŽŶƚƌŽůůĞĚ�Žƌ�ŵŽƌĞ�ĚŝĨĨŝĐƵůƚ�ƚŽ�ĐŽŶƚƌŽů�ƚŚĂŶ�ŐŝƌůƐ͘�tŝƚŚ�ƚŚĞ�ƚŚŽƵŐŚƚ�
ƚŚĂƚ�ĐǇďĞƌďƵůůǇŝŶŐ�ŝƐ�ĚŽŶĞ�ǁŝƚŚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƚĞĐŚŶŽůŽŐǇ�ƚŽŽůƐ͕�/ƚ�ŝƐ�ŵŽƌĞ�ĐŽŵŵŽŶ�ŝŶ�dƵƌŬŝƐŚ�ƐŽĐŝĞƚǇ�ĨŽƌ�ŵĂůĞ�
ƐƚƵĚĞŶƚƐ�ƚŽ�ĂĐĐĞƐƐ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ƚŽŽůƐ�ĂŶĚ�ƵƐĞ�ƚŚĞƐĞ�ĚĞǀŝĐĞƐ�ŵŽƌĞ�ƚŚĂŶ�ĨĞŵĂůĞ�ƐƚƵĚĞŶƚƐ͘��Ɛ�Ă�ŵĂƚƚĞƌ�ŽĨ�ĨĂĐƚ͕�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ƐŚŽǁŶ�
ƚŚĂƚ�ƚŚĞ�ƌĞĂƐŽŶ�ǁŚǇ�ďŽǇƐ�ĂƌĞ�ŵŽƌĞ�ĐǇďĞƌďƵůůŝĞƐ�ƚŚĂŶ�ŐŝƌůƐ�ŝƐ�ƚŚĂƚ�ƚŚĞǇ�ƵƐĞ� ŝŶĨŽƌŵĂƚŝŽŶ�ƚĞĐŚŶŽůŽŐǇ�ƚŽŽůƐ�ĨŽƌ�Ă� ůŽŶŐĞƌ�ƉĞƌŝŽĚ�ŽĨ�
ƚŝŵĞ�ĂŶĚ�ĂƌĞ�ůĞƐƐ�ƐƵƉĞƌǀŝƐĞĚ�;�ĂǇƌĂŵ͕�ϮϬϭϳ͖��ƵƌŶƵŬĂƌĂ͕�ϮϬϬϵͿ͘�dŚĞ�ĨĂĐƚ�ƚŚĂƚ�ďŽǇƐ�ĞǆƉĞƌŝĞŶĐĞ�ŵŽƌĞ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ƚŚĂŶ�ŐŝƌůƐ�
ŝƐ� ƌĞůĂƚĞĚ� ƚŽ� ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ� ďŽǇƐ� ƐƉĞŶĚ� ŵŽƌĞ� ƚŝŵĞ� ŝŶ� ĐǇďĞƌ� ĞŶǀŝƌŽŶŵĞŶƚƐ� ;�ǇĂƐ� ĂŶĚ ,ŽƌǌƵŵ͕� ϮϬϭϭͿ͘� /ƚ� ĐĂŶ� ďĞ� ƐĂŝĚ� ƚŚĂƚ� ƚŚĞ�
ƉƌŽƚĞĐƚŝǀĞ� ĂƚƚŝƚƵĚĞ� ŽĨ� ƚŚĞ� ƐŽĐŝĞƚǇ� ƚŽǁĂƌĚƐ� ŐŝƌůƐ�ŵĂǇ� ďĞ� ĞĨĨĞĐƚŝǀĞ� ŝŶ� ƚŚĞ� ůŽǁĞƌ� ůĞǀĞů� ŽĨ� ĐǇďĞƌďƵůůǇŝŶŐ� ĂŶĚ� ǀŝĐƚŝŵŝǌĂƚŝŽŶ� ŽĨ� ŐŝƌůƐ�
ĐŽŵƉĂƌĞĚ�ƚŽ�ďŽǇƐ͘  
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ϮϵϮ 
/Ŷ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ĐǇďĞƌ�ďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ĚŝĨĨĞƌ�ŝŶ�ŐƌĂĚĞ�ůĞǀĞůƐ�Ăƚ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ůĞǀĞů�ŝŶ�

dƵƌŬĞǇ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚŝƐ͕�ϴƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ƐŚŽǁ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌ�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ĐŽŵƉĂƌĞĚ�ƚŽ 
ϱƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ͘�,ŽǁĞǀĞƌ͕�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͕�ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ƐŝƚƵĂƚŝŽŶ�ĚŝĚ�ŶŽƚ�ĚŝĨĨĞƌ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�
ďĞƚǁĞĞŶ�ϵƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ϭϮƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ͘� /Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕� ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ďĞŝŶŐ�Ă�ǀŝĐƚŝŵ�ĂƌĞ 
ĨƌĞƋƵĞŶƚůǇ�ĞǆƉĞƌŝĞŶĐĞĚ�ŝŶ�ϴƚŚ�ŐƌĂĚĞ�ĂŶĚ�ůĂƚĞƌ�ŐƌĂĚĞƐ͘�tŚĞŶ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ƐƚƵĚŝĞƐ�ĂƌĞ�ĞǆĂŵŝŶĞĚ͕�ƐƚƵĚŝĞƐ�ƚŚĂƚ�ĞŵƉŚĂƐŝǌĞ�ƚŚĂƚ�ƚŚĞ�
ůĞǀĞů�ŽĨ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ� ŝŶĐƌĞĂƐĞƐ�ĂƐ�ƚŚĞ�ŐƌĂĚĞ�ůĞǀĞů� ŝŶĐƌĞĂƐĞƐ�;�ƵƌŶƵŬĂƌĂ͕�ϮϬϬϵ͖��ĂŵƉďĞůů͕�ϮϬϬϱ͖�DĞƚůŝ͕�ϮϬϭϳ͖�^ĞƌŝŶ͕�ϮϬϭϮͿ�
ƐƵƉƉŽƌƚƐ�ƚŚĞ�ĐŽŶĐůƵƐŝŽŶ�ƌĞĂĐŚĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͘�/Ŷ�ƚŚĞ�ƐƚƵĚǇ͕�ŝƚ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�ƚŚĞ�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ďĞƚǁĞĞŶ�ϴƚŚ�ŐƌĂĚĞ�ĂŶĚ�
ϱƚŚ� ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐ� ǁĂƐ� ĞƐƉĞĐŝĂůůǇ� ŚŝŐŚ͘� �Ɛ� Ă� ŵĂƚƚĞƌ� ŽĨ� ĨĂĐƚ͕� ŝƚ� ŚĂƐ� ďĞĞŶ� ĚĞƚĞƌŵŝŶĞĚ� ƚŚĂƚ� ƚŚĞ� ŵŽƐƚ� ĐŽŵŵŽŶ� ĂŐĞ� ƌĂŶŐĞ� ĨŽƌ�
ĐǇďĞƌďƵůůǇŝŶŐ� ŝƐ� ϭϯ-ϭϱ� ;�ĂůǀĞƚĞ Ğƚ� Ăů͘� ϮϬϭϬͿ͘� dŽŬƵŶĂŐĂ� ;ϮϬϭϬͿ� ƐƚĂƚĞĚ� ƚŚĂƚ� ƚŚĞ� ƐƚƵĚĞŶƚ� ŐƌŽƵƉ� ŝŶ� ǁŚŝĐŚ� ƚŚĞ� ƚĞŶĚĞŶĐǇ� ƚŽ� ďĞ�
ĐǇďĞƌďƵůůǇ� ŝƐ�ŵŽƐƚ� ĐŽŵŵŽŶ� ŝƐ� ϳƚŚ� ĂŶĚ� ϴƚŚ� ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐ͘� zďĂƌƌĂ� ĂŶĚ�DŝƚĐŚĞůů� ;ϮϬϬϰͿ� ƐƚĂƚĞĚ� ƚŚĂƚ� ƐƚƵĚĞŶƚƐ� ŝŶ� ƚŚĞ� ϭϱ-ϭϳ� ĂŐĞ�
ƌĂŶŐĞ�ĞǆŚŝďŝƚ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�ƚŚĂŶ�ƐƚƵĚĞŶƚƐ� ŝŶ�ƚŚĞ�ϭϬ-ϭϰ�ĂŐĞ�ŐƌŽƵƉ͘�<ŽǁĂůƐŬŝ�ĂŶĚ�>ŝŵďĞƌ�;ϮϬϬϳͿ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�
ƚĞŶĚĞŶĐǇ� ŽĨ� ƐƚƵĚĞŶƚƐ� ĂŐĞĚ� ϭϭ-ϭϰ� ƚŽ� ƐŚŽǁ� ĐǇďĞƌďƵůůǇŝŶŐ� ŝŶĐƌĞĂƐĞĚ� ĂƐ� ƚŚĞ� ŐƌĂĚĞ� ůĞǀĞů� ŝŶĐƌĞĂƐĞĚ͘� /Ŷ� ƐŽŵĞ� ƐƚƵĚŝĞƐ͕� ŝƚ� ŚĂƐ� ďĞĞŶ�
ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ĐǇďĞƌďƵůůǇŝŶŐ�ĚŽĞƐ�ŶŽƚ�ĚŝĨĨĞƌ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ŐƌĂĚĞ�ůĞǀĞůƐ�;�ůŵĂƐ͕�ϮϬϭϲ͖�^ůŽŶũĞ�ĂŶĚ ^ŵŝƚŚ͕�ϮϬϬϴͿ͘� 

/Ŷ�ƚŚĞ�ƐƚƵĚǇ͕�ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ǁŝƚŚ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ŐƌĂĚĞ�ůĞǀĞů͕�ƚŚĞ�ĐĂƐĞƐ�ŽĨ�ĐǇďĞƌ�ďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�
ĂůƐŽ�ŝŶĐƌĞĂƐĞĚ͘�tŝƚŚ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĐůĂƐƐ�ůĞǀĞů�ĂŶĚ�ĂŐĞ͕�ƐƚƵĚĞŶƚƐΖ�ĂďŝůŝƚǇ�ƚŽ�ƵƐĞ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ĂĐĐĞƐƐ�ƚŽ�ŝŶĨŽƌŵĂƚŝŽŶ�ƚĞĐŚŶŽůŽŐǇ�
ĚĞǀŝĐĞƐ�ŝŶĐƌĞĂƐĞ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ĚƵĞ�ƚŽ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ĂĚŽůĞƐĐĞŶĐĞ�ƉĞƌŝŽĚ͕�ŝŶĚŝǀŝĚƵĂůƐΖ�ĚĞƐŝƌĞ�ƚŽ�ďĞ�ŵŽƌĞ�ǀŝƐŝďůĞ�ŝŶ�ƚŚŝƐ�
ƉƌŽĐĞƐƐ͕� ƚŽ� ƐŚŽǁ� ƚŚĞŵƐĞůǀĞƐ� ĂƐ� ƐƚƌŽŶŐĞƌ� ĂŶĚ� ƚŽ� ĂƚƚƌĂĐƚ� ĂƚƚĞŶƚŝŽŶ� ĂŵŽŶŐ� ƚŚĞŝƌ� ĨƌŝĞŶĚƐ� ŵĂǇ� ďĞ� ĂŵŽŶŐ� ƚŚĞ� ƌĞĂƐŽŶƐ� ǁŚǇ�
ĐǇďĞƌďƵůůǇŝŶŐ� ƚĞŶĚĞŶĐŝĞƐ� ĂƌĞ� ǁŝĚĞƐƉƌĞĂĚ͕� ĞƐƉĞĐŝĂůůǇ� ĚƵƌŝŶŐ� ĂĚŽůĞƐĐĞŶĐĞ͘� /ƚ� ĐĂŶ� ďĞ� ŝŶƚĞƌƉƌĞƚĞĚ� ƚŚĂƚ� ƵƉƉĞƌ-ĐůĂƐƐ� ƐƚƵĚĞŶƚƐΖ�
ƐƉĞŶĚŝŶŐ�ŵŽƌĞ� ƚŝŵĞ� ŽŶ� ƚŚĞ� ŝŶƚĞƌŶĞƚ� ĂŶĚ� ĨĞĞůŝŶŐ�ŵŽƌĞ� ĨƌĞĞ� ĂƌĞ� ĞĨĨĞĐƚŝǀĞ� ŝŶ� ďĞĐŽŵŝŶŐ� ĐǇďĞƌďƵůůŝĞƐ� ĂŶĚ� ǀŝĐƚŝŵƐ͘� >ŽǁĞƌ� ŐƌĂĚĞ�
ƐƚƵĚĞŶƚƐ͕�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ŵĂǇ�ďĞ�ŵŽƌĞ� ŝŶĞǆƉĞƌŝĞŶĐĞĚ�ĂŶĚ�ŝŶĂĚĞƋƵĂƚĞ� ŝŶ�ƚŚĞ�ƵƐĞ�ŽĨ� ŝŶĨŽƌŵĂƚŝŽŶ�ƚŽŽůƐ͕�ĂŶĚ�ĨŽƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕�
ƚŚĞǇ�ŵĂǇ�ďĞ�ůĞƐƐ�ĐǇďĞƌďƵůůŝĞƐ�ĂŶĚ�ĐǇďĞƌ�ǀŝĐƚŝŵƐ�ƚŚĂŶ�ƵƉƉĞƌ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ͘ 

/Ŷ� ƚŚĞ� ƐƚƵĚǇ͕� ŝƚ� ǁĂƐ� ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ� ƚŚĞ� ƐƚĂƚƵƐ� ŽĨ� ďĞŝŶŐ� Ă� ĐǇďĞƌ� ďƵůůǇ� ĂŶĚ� Ă� ĐǇďĞƌ� ǀŝĐƚŝŵ� ŝŶ� dƵƌŬĞǇ� ĚŝĨĨĞƌĞĚ ƐŝŐŶŝĨŝĐĂŶƚůǇ�
ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ�ĞĚƵĐĂƚŝŽŶĂů� ƐƚĂƚƵƐ�ŽĨ� ƚŚĞ�ƉĂƌĞŶƚƐ� ;Ɖс͘ϬϱͿ͘��ĐĐŽƌĚŝŶŐůǇ͕� ŝŶ� dƵƌŬĞǇ͕� ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ�ƉĂƌĞŶƚƐ�ŚĂǀĞ�Ă�ďĂĐŚĞůŽƌΖƐ�
ĚĞŐƌĞĞ�ƚĞŶĚ�ƚŽ�ďĞ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĂƌĞ�ŵŽƌĞ�ĐǇďĞƌ�ǀŝĐƚŝŵƐ�ƚŚĂŶ�ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ�ƉĂƌĞŶƚƐ�ĂƌĞ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ŐƌĂĚƵĂƚĞƐ͘�
tŚĞŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ� ŝƐ� ĞǆĂŵŝŶĞĚ͕� ƚŚĞƌĞ� ĂƌĞ� ƐƚƵĚŝĞƐ� ƐŚŽǁŝŶŐ� ƚŚĂƚ� ƚŚĞ� ŚŝŐŚĞƌ� ĞĚƵĐĂƚŝŽŶ� ůĞǀĞů� ŽĨ� ƚŚĞ� ƉĂƌĞŶƚƐ� ŝŶĐƌĞĂƐĞƐ� ƚŚĞ�
ƚĞŶĚĞŶĐǇ� ŽĨ� ĂĚŽůĞƐĐĞŶƚƐ� ƚŽ� ĚŝƐƉůĂǇ� ĐǇďĞƌďƵůůǇŝŶŐ� ďĞŚĂǀŝŽƌƐ�ŵŽƌĞ� ;�ŝĨƚĕŝ͕� ϮϬϭϱ͖� �ĂůŵĂĕ͕� ϮϬϭϰ͖� �ǀĞŐƺ͕� ϮϬϭϰ͖� dƺƌŬŽŒůƵ͕� ϮϬϭϯͿ͘�
>ĂĨƚŵĂŶ͕� DŽĚŝŶ� ĂŶĚ� PƐƚďĞƌŐ� ;ϮϬϭϯͿ� ƐƚĂƚĞĚ� ƚŚĂƚ� ƚŚĞ� ŵŽƚŚĞƌΖƐ� ďĂĐŚĞůŽƌƐ͛ĚĞŐƌĞĞ ŝŶĐƌĞĂƐĞƐ� ƚŚĞ� ƉƌŽďĂďŝůŝƚǇ� ŽĨ� ƐƚƵĚĞŶƚƐ� ďĞŝŶŐ�
ĐǇďĞƌďƵůůŝĞƐ� ĂŶĚ� ĐǇďĞƌ� ǀŝĐƚŝŵƐ͘� �Ɛ� Ă�ŵĂƚƚĞƌ� ŽĨ� ĨĂĐƚ͕� �ĂǇŬĂů� ;ϮϬϭϲͿ� ƐƚĂƚĞĚ� ƚŚĂƚ� ĂĚŽůĞƐĐĞŶƚƐ�ǁŚŽƐĞ�ŵŽƚŚĞƌƐ� ŚĂǀĞ� Ă� ďĂĐŚĞůŽƌΖƐ�
ĚĞŐƌĞĞ�ĂƌĞ�ŵŽƌĞ�ĐǇďĞƌ�ǀŝĐƚŝŵƐ�ƚŚĂŶ�ƚŚŽƐĞ�ǁŚŽƐĞ�ŵŽƚŚĞƌƐ�ĂƌĞ�ŐƌĂĚƵĂƚĞƐ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů͘�,ŽǁĞǀĞƌ͕�ĐŽŶƚƌĂƌǇ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�
ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�^ĂƌĂŬ�;ϮϬϭϮͿ�ƐƚĂƚĞĚ�ƚŚĂƚ�ĂĚŽůĞƐĐĞŶƚƐ�ǁŝƚŚ�ůŽǁ�ĞĚƵĐĂƚŝŽŶĂů�ůĞǀĞů�ŽĨ�ƉĂƌĞŶƚƐ�ƐŚŽǁ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ 
ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞ�ŵŽƌĞ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ƚŚĂŶ�ĂĚŽůĞƐĐĞŶƚƐ�ǁŝƚŚ�ŚŝŐŚĞƌ�ĞĚƵĐĂƚŝŽŶ�ůĞǀĞů͘�/Ŷ�ƐŽŵĞ�ƐƚƵĚŝĞƐ͕�ŝƚ�ŚĂƐ�ďĞĞŶ�ƐƚĂƚĞĚ�ƚŚĂƚ�
ƚŚĞ�ĞĚƵĐĂƚŝŽŶ� ůĞǀĞůƐ�ŽĨ� ƉĂƌĞŶƚƐ� ĂƌĞ�ŶŽƚ� Ă� ƐŝŐŶŝĨŝĐĂŶƚ� ǀĂƌŝĂďůĞ� ŝŶ� ƐƚƵĚĞŶƚƐ�ďĞŝŶŐ� ĐǇďĞƌďƵůůŝĞƐ� ;'ĞŶĐĞƌ͕� ϮϬϭϳ͖�DĂŬƌŝ-�ŽƚƐĂƌŝ� ĂŶĚ 
<ĂƌĂŐŝĂŶŶŝ͕�ϮϬϭϰ͖�mŶǀĞƌ͕�ϮϬϭϲͿ͘�dŚĞƐĞ�ĂĚŽůĞƐĐĞŶƚƐ�ŵĂǇ�ƐŚŽǁ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�ďĞĐĂƵƐĞ�ƚŚĞ�ĐŚŝůĚƌĞŶ�ŽĨ�ƉĂƌĞŶƚƐ�ǁŝƚŚ�
ĐĂƌĞĞƌ-ŽƌŝĞŶƚĞĚ� ŚŝŐŚĞƌ� ĞĚƵĐĂƚŝŽŶ� ĐĂŶ� ŚĂǀĞ� ŝŶĨŽƌŵĂƚŝŽŶ� ƚŽŽůƐ�ŵŽƌĞ� ĞĂƐŝůǇ� ĂŶĚ� Ăƚ� ĂŶ� ĞĂƌůŝĞƌ� ĂŐĞ͕� ĂŶĚ� ďĞĐĂƵƐĞ� ƉĂƌĞŶƚƐ� ĐĂŶŶŽƚ�
ĂĚĞƋƵĂƚĞůǇ�ĐŽŶƚƌŽů�ƚŚĞŝƌ�ĐŚŝůĚƌĞŶΖƐ�ŝŶƚĞƌŶĞƚ�ƵƐĞ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ǁŽƌŬůŽĂĚ͘��Ɛ�Ă�ŵĂƚƚĞƌ�ŽĨ�ĨĂĐƚ͕�zďĂƌƌĂ�ĂŶĚ�DŝƚĐŚĞůů�;ϮϬϬϰͿ�ƐƚĂƚĞĚ�ƚŚĂƚ�
ƚŚĞ�ĐŚŝůĚƌĞŶ�ŽĨ�ƉĂƌĞŶƚƐ�ǁŝƚŚ�Ă�ŚŝŐŚĞƌ�ĂŶŶƵĂů�ŝŶĐŽŵĞ�ĂƌĞ�ŵŽƌĞ�ŝŶǀŽůǀĞĚ�ŝŶ�ĐǇďĞƌďƵůůǇŝŶŐ͘ 

�Ɛ� Ă� ƌĞƐƵůƚ� ŽĨ� ƚŚĞ� ŵĞƚĂ-ĂŶĂůǇƐŝƐ� ĐŽŶĚƵĐƚĞĚ� ŝŶ� ƚŚĞ� ƌĞƐĞĂƌĐŚ͕� ŝƚ� ǁĂƐ� ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ� ƐƚƵĚĞŶƚƐΖ� ĐǇďĞƌďƵůůǇŝŶŐ� ĂŶĚ� ĐǇďĞƌ�
ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ĚŝĨĨĞƌĞĚ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞŝƌ�ƉĂƌĞŶƚƐΖ� ůŝǀŝŶŐ� ƚŽŐĞƚŚĞƌ� ;Ɖс͘ϬϱͿ͘��ĐĐŽƌĚŝŶŐůǇ͕� ŝƚ� ĐĂŶ�ďĞ� ƐĂŝĚ� ƚŚĂƚ� ƐƚƵĚĞŶƚƐ�
ǁŚŽƐĞ�ƉĂƌĞŶƚƐ�ůŝǀĞ�ĂƉĂƌƚ�ĨƌŽŵ�ĞĂĐŚ�ŽƚŚĞƌ�ĂƌĞ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞ�ŵŽƌĞ�ĐǇďĞƌ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ƚŚĂŶ�ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ�
ƉĂƌĞŶƚƐ� ůŝǀĞ� ƚŽŐĞƚŚĞƌ͘� /Ŷ� Ă� ƐƚƵĚǇ� ĐŽŶĚƵĐƚĞĚ� ďǇ� PŶŐŝĚĞƌ� ;ϮϬϬϲͿ͕� ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ� ƚŚĞ� ĂĚŽůĞƐĐĞŶƚƐ� ǁŝƚŚ� ĐŽ-ƉĂƌĞŶƚ ƉĂƌĞŶƚƐ� ŚĂǀĞ�
ĚŝĨĨŝĐƵůƚǇ� ŝŶ� ĐŽŶƚƌŽůůŝŶŐ� ƚŚĞŝƌ� ŝŵƉƵůƐĞƐ� ĂŶĚ� ĞǆŚŝďŝƚ� ŶĞŐĂƚŝǀĞ� ďĞŚĂǀŝŽƌƐ� ƚŽǁĂƌĚƐ� ƚŚĞŝƌ� ĞŶǀŝƌŽŶŵĞŶƚ� ĞǆƉůĂŝŶƐ� ƚŚĞ� ŚŝŐŚĞƌ� ĐǇďĞƌ�
ďƵůůǇŝŶŐ�ĂŶĚ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ĂĚŽůĞƐĐĞŶƚƐ�ǁŝƚŚ�ĐŽ-ƉĂƌĞŶƚ ĨĂŵŝůŝĞƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ĂĚŽůĞƐĐĞŶƚƐ�ǁŝƚŚ�ŵĂƌƌŝĞĚ�ĨĂŵŝůŝĞƐ͘�
>ĂĨƚŵĂŶ͕�DŽĚŝŶ͕�ĂŶĚ�PƐƚďĞƌŐ�;ϮϬϭϯͿ͕�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞŝƌ�ƌĞƐĞĂƌĐŚ͕�ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ůŽƐƐ�ŽĨ�Ăƚ�ůĞĂƐƚ�ŽŶĞ�ŽĨ�ƚŚĞ�ƉĂƌĞŶƚƐ�ŝŶĐƌĞĂƐĞƐ�ƚŚĞ�
ƉƌŽďĂďŝůŝƚǇ�ŽĨ�ƐƚƵĚĞŶƚƐ�ƚŽ�ďĞĐŽŵĞ�ĐǇďĞƌďƵůůŝĞƐ�Žƌ�ĐǇďĞƌ�ǀŝĐƚŝŵƐ͘� 

�Ɛ�Ă� ƌĞƐƵůƚ�ŽĨ� ƚŚĞ�ŵŽĚĞƌĂƚŽƌ�ĂŶĂůǇƐŝƐ͕� ƚŚĞ�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ďĞƚǁĞĞŶ�ϴƚŚ�ĂŶĚ�ϱƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐΖ� ĐǇďĞƌďƵůůǇŝŶŐ� ŝŶ�ƐĞĐŽŶĚĂƌǇ�
ƐĐŚŽŽůƐ� ;�^͗͘ϯϭϳͿ� ŝƐ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�ĚŝĨĨĞƌĞŶƚ� ĨƌŽŵ�ƚŚĞ�ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶ�ďĞƚǁĞĞŶ�ϭϮƚŚ�ĂŶĚ�ϵƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐΖ�ĐǇďĞƌďƵůůǇŝŶŐ� ŝŶ�ŚŝŐŚ�
ƐĐŚŽŽůƐ�;�^͗͘Ϭϱϲ͕�YďсϭϬ͘ϲϰϲ͖�Ɖс͘�ϬϬϭͿ͘�/Ŷ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ĨŝǀĞ�ǇĞĂƌƐ�ŝŶ�ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ͖�^ƚƵĚĞŶƚƐ�ǁŚŽƐĞ�
ŵŽƚŚĞƌƐ�ŐƌĂĚƵĂƚĞĚ�ĨƌŽŵ�ĂŶ� ŝŶƐƚŝƚƵƚŝŽŶ�Ăƚ�ƚŚĞ�ƵŶĚĞƌŐƌĂĚƵĂƚĞ� ůĞǀĞů�ƐŚŽǁĞĚ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�ƚŚĂŶ�ƐƚƵĚĞŶƚƐ�ǁŚŽƐĞ�
ŵŽƚŚĞƌƐ� ŐƌĂĚƵĂƚĞĚ� ĨƌŽŵ� ƉƌŝŵĂƌǇ� ƐĐŚŽŽů͕� ĂŶĚ� ƐƚƵĚĞŶƚƐ� ǁŚŽƐĞ� ƉĂƌĞŶƚƐ� ůŝǀĞĚ� ƐĞƉĂƌĂƚĞůǇ� ;Yďсϵ͘ϵϴϯ͖� Ɖс͘ϬϬϮͿ͘� /Ŷ� ĂĚĚŝƚŝŽŶ͕� ďŽǇƐ�
ƐŚŽǁĞĚ�ŵŽƌĞ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�ƚŚĂŶ ŐŝƌůƐ�ŝŶ�ϮϬϭϲ�ĂŶĚ�ůĂƚĞƌ�ǇĞĂƌƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ϱ�ǇĞĂƌƐ�;Yďсϵ͘ϲϳϲ͖�Ɖс͘ϬϬϮͿ͘�/Ŷ�
ƚŚĞ�ůŝŐŚƚ�ŽĨ�ƚŚŝƐ�ƌĞƐƵůƚ͕�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ĐǇďĞƌďƵůůǇŝŶŐ�ŝŶĐŝĚĞŶƚƐ�ŚĂǀĞ�ŝŶĐƌĞĂƐĞĚ�ƐŝŶĐĞ�ƚŚĞ�ϴƚŚ�ŐƌĂĚĞ͕�ǁŚĞŶ�ŝƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ƚŚĞ�
ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ĂĐĐĞƐƐ�ƚĞĐŚŶŽůŽŐǇ�ŚĂƐ� ŝŶĐƌĞĂƐĞĚ�ĂŶĚ�Ă�ĨƌĞĞƌ� ůŝĨĞ�ŚĂƐ�ďĞŐƵŶ͘� /Ŷ�ĂĚĚŝƚŝŽŶ͕� ŝƚ� ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ŵŽƌĞ�ǀĂƌŝĂƚŝŽŶƐ�ŚĂǀĞ�
ďĞĞŶ�ŽďƐĞƌǀĞĚ�ƐŝŶĐĞ�ϮϬϭϲ͘�dŚŝƐ�ƐŝƚƵĂƚŝŽŶ�ĐĂŶ�ďĞ�ĞǆƉůĂŝŶĞĚ�ďǇ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ŚĂǀĞ�ŵŽƌĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�
ƚŽŽůƐ� ŝŶ� ƌĞĐĞŶƚ� ǇĞĂƌƐ� ĂŶĚ� ƚŚĞǇ�ĂƌĞ�ďƵƐǇ ǁŝƚŚ� ƚŚĞƐĞ� ƚŽŽůƐ� ĨŽƌ�ŵŽƌĞ�ŚŽƵƌƐ͘��Ɛ� Ă�ŵĂƚƚĞƌ�ŽĨ� ĨĂĐƚ͕� dm7<� ;ϮϬϭϵͿ�ĚĂƚĂ� ƐƵƉƉŽƌƚƐ� ƚŚŝƐ�
ƌĞƐƵůƚ͘ 

/ƚ�ǁŽƵůĚ� ďĞ� ďĞŶĞĨŝĐŝĂů� ƚŽ� ĐŽŶĚƵĐƚ� ƋƵĂůŝĨŝĞĚ� ƚƌĂŝŶŝŶŐ� ĂĐƚŝǀŝƚŝĞƐ� ĨŽƌ� ƐĐŚŽŽů� ĂĚŵŝŶŝƐƚƌĂƚŽƌƐ͕� ŐƵŝĚĂŶĐĞ� ƐƉĞĐŝĂůŝƐƚƐ͕� ƚĞĂĐŚĞƌƐ� ĂŶĚ 
ƉĂƌĞŶƚƐ� Ăƚ� ƌĞŐƵůĂƌ� ŝŶƚĞƌǀĂůƐ� ƌĞŐĂƌĚŝŶŐ� ƚŚĞ� ĐĂƵƐĞƐ� ĂŶĚ� ĐŽŶƐĞƋƵĞŶĐĞƐ� ŽĨ� ĐǇďĞƌďƵůůǇŝŶŐ� ďĞŚĂǀŝŽƌƐ͕� ƚŚĞ� ƐŽůƵƚŝŽŶƐ� ĚĞǀĞůŽƉĞĚ� ĨŽƌ�
ƚŚĞƐĞ� ƉƌŽďůĞŵƐ͕� ĂŶĚ� ƚŚĞ� ǀĂƌŝĂďůĞƐ� ĂĨĨĞĐƚŝŶŐ� ĐǇďĞƌďƵůůǇŝŶŐ͘� ^ƵĐŚ� ĂĐƚŝǀŝƚŝĞƐ� ĐĂŶ� ďĞ� ďĞŶĞĨŝĐŝĂů� ŝŶ� ƌĂŝƐŝŶŐ� ƚŚĞ� ĂǁĂƌĞŶĞƐƐ� ŽĨ� ƚŚĞ�
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Ϯϵϯ 
ƌĞůĞǀĂŶƚ� ŵĂƐƐĞƐ� ĂďŽƵƚ� ĐǇďĞƌďƵůůǇŝŶŐ͕� ƉƌĞǀĞŶƚŝŶŐ� ĂĚŽůĞƐĐĞŶƚƐ� ĨƌŽŵ� ƐŚŽǁŝŶŐ� ĐǇďĞƌďƵůůǇŝŶŐ� ďĞŚĂǀŝŽƌƐ� ĂŶĚ� ĞǆƉĞƌŝĞŶĐŝŶŐ� ĐǇďĞƌ�
ǀŝĐƚŝŵŝǌĂƚŝŽŶ͘�DĂůĞ�ƐƚƵĚĞŶƚƐ�ĂƌĞ� ŝŶ�Ă�ŚŝŐŚĞƌ�ƌŝƐŬ�ŐƌŽƵƉ�ĨŽƌ�ĐǇďĞƌďƵůůǇŝŶŐ�ƚŚĂŶ�ĨĞŵĂůĞ�ƐƚƵĚĞŶƚƐ͘� /Ŷ� ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ƉĂƌĞŶƚƐ�ƐŚŽƵůĚ�
ŵŽŶŝƚŽƌ�ǁŚŝĐŚ�ǁĞďƐŝƚĞƐ� ƚŚĞŝƌ�ĐŚŝůĚƌĞŶ�ǀŝƐŝƚ͕�ǁŚŝĐŚ�ŐƌŽƵƉƐ�ƚŚĞǇ�ďĞůŽŶŐ�ƚŽ͕�ŶĞŐĂƚŝǀĞ�ƐŝƚƵĂƚŝŽŶƐ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ� ŝŐŶŽƌĞĚ͕�ĂŶĚ�ƚŚĞǇ�
ƐŚŽƵůĚ�ďĞ�ŵŽƌĞ�ĐĂƌĞĨƵů�ŝŶ�ŵŽŶŝƚŽƌŝŶŐ�ĂŶĚ�ƉƌŽƚĞĐƚŝŶŐ�ƚŚĞŝƌ�ĐŚŝůĚƌĞŶ�ǁŝƚŚ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ďŽǇƐ�ĂƌĞ�Ăƚ�ŚŝŐŚĞƌ�ƌŝƐŬ͘�&ĂŵŝůŝĞƐ�ƐŚŽƵůĚ�ƉĂǇ�
ĐůŽƐĞ� ĂƚƚĞŶƚŝŽŶ� ƚŽ� ƚŚĞŝƌ� ĐŚŝůĚƌĞŶ͕� ĞƐƉĞĐŝĂůůǇ� ĚƵƌŝŶŐ� ĂĚŽůĞƐĐĞŶĐĞ͕� ƐƉĞŶĚ�ƋƵĂůŝƚǇ� ƚŝŵĞ�ǁŝƚŚ� ƚŚĞŵ�ĂŶĚ� ĐŽŶƚƌŽů� ƚŚĞ� ƚŝŵĞ� ƚŚĞǇ�ƵƐĞ�
ŝŶĨŽƌŵĂƚŝŽŶ�ƚĞĐŚŶŽůŽŐŝĞƐ͘�dŚĞ�ŝŶĐŝĚĞŶĐĞ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ŝƐ�ƐĞĞŶ�ŵŽƌĞ�ĂŶĚ�ŵŽƌĞ�ĂƐ�ƚŚĞ�ŐƌĂĚĞ�ůĞǀĞů�ƌŝƐĞƐ͕�ŝŶ ƚŚŝƐ�
ĐŽŶƚĞǆƚ͕� ƐƚƵĚĞŶƚƐ�ƐŚŽƵůĚ�ďĞ�ƌĞŐƵůĂƌůǇ� ŝŶĨŽƌŵĞĚ�ĞǀĞƌǇ�ǇĞĂƌ�ƐƚĂƌƚŝŶŐ� ĨƌŽŵ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ŽŶ�ƐĂĨĞ�ĂŶĚ�ƌĞƐƉŽŶƐŝďůĞ� ŝŶƚĞƌŶĞƚ�ƵƐĞ͕�
ŚŽǁ� ƚŽ� ƵƐĞ� ŝŶĨŽƌŵĂƚŝŽŶ� ƚŽŽůƐ� ĞĨĨŝĐŝĞŶƚůǇ� ĂŶĚ� ĞĨĨĞĐƚŝǀĞůǇ͕� ĂŶĚ� ĐǇďĞƌďƵůůǇŝŶŐ� ĂŶĚ� ĐǇďĞƌ� ǀŝĐƚŝŵŝǌĂƚŝŽŶ͘� KŶĞ� ŽĨ� ƚŚĞ� ƌĞĂƐŽŶƐ� ĨŽƌ�
ƐŚŽǁŝŶŐ�ĐǇďĞƌďƵůůǇŝŶŐ�ďĞŚĂǀŝŽƌƐ�ŝƐ�ƚŚĞ�ďŽƌĞĚŽŵ�ƚŚĂƚ�ĂƌŝƐĞƐ ĨƌŽŵ�ŶŽƚ�ŬŶŽǁŝŶŐ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŝŵĞ�ĂŶĚ�ŶŽƚ�ƵƐŝŶŐ�ŝƚ� ŝŶ�Ă�ƋƵĂůŝĨŝĞĚ�
ŵĂŶŶĞƌ͘� /Ŷ� ƚŚŝƐ� ĐŽŶƚĞǆƚ͕� ƚĞĂĐŚĞƌƐ� ĂŶĚ� ƉĂƌĞŶƚƐ� ĐĂŶ� ĚŝƌĞĐƚ� ƐƚƵĚĞŶƚƐ� ƚŽ� ĐŽƵƌƐĞƐ� ƐƵĐŚ� ĂƐ� ƉůĂǇŝŶŐ� ŝŶƐƚƌƵŵĞŶƚƐ͕� ƐǁŝŵŵŝŶŐ͕� ŵŝŶĚ�
ŐĂŵĞƐ͕� ƚŚĞĂƚĞƌ͕� ĨŽůŬ� ĚĂŶĐĞƐ� ĂŶĚ� ĚƌĂŵĂ�ŽƵƚƐŝĚĞ� ƚŚĞ� ŝŶƚĞƌŶĞƚ͘� /ƚ� ŝƐ� ŝŵƉŽƌƚĂŶƚ� ƚŽ� ĂĚŽƉƚ� Ă� ŚŽůŝƐƚŝĐ� ĂƉƉƌŽĂĐŚ� ĂŶĚ� ƉƌŽĚƵĐĞ�ŵŽƌĞ�
ŝŶĐůƵƐŝǀĞ�ƌĞƐĞĂƌĐŚ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ŐƌŽƵƉƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ƉƌŽďůĞŵƐ�ƌĞůĂƚĞĚ�ƚŽ�ĐǇďĞƌďƵůůǇŝŶŐ͘�/ƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�
ƐƚƵĚŝĞƐ� ƵƐŝŶŐ� ƋƵĂůŝƚĂƚŝǀĞ�ŵĞƚŚŽĚƐ� ƐƵĐŚ� ĂƐ� ĐĂƐĞ� ƐƚƵĚǇ͕� ŽďƐĞƌǀĂƚŝŽŶ� ĂŶĚ ŝŶƚĞƌǀŝĞǁ͕� ǁŚŝĐŚ� ĂůůŽǁƐ� ŝŶ-ĚĞƉƚŚ� ƌĞƐĞĂƌĐŚ͕�ǁŝůů� ŵĂŬĞ�
ŝŵƉŽƌƚĂŶƚ�ĐŽŶƚƌŝďƵƚŝŽŶƐ�ƚŽ�ƚŚĞ�ƐŽůƵƚŝŽŶ�ŽĨ�ƚŚĞ�ƉƌŽďůĞŵ͘� 
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�ŽŽƉĞƌ͕�,͕͘�,ĞĚŐĞƐ͕�>͘�s͕͘�Θ�sĂůĞŶƚŝŶĞ͕�:͘��͘�;ϮϬϬϵͿ͘�dŚĞ�ŚĂŶĚďŽŽŬ�ŽĨ�ƌĞƐĞĂƌĐŚ�ƐǇŶƚŚĞƐŝƐ�ĂŶĚ�ŵĞƚĂ-analysis ;Ϯ͘�ĞĚ͘Ϳ͘�EĞǁ�zŽƌŬ͗�ZƵƐƐĞůů�^ĂŐĞ͘ 
�ĂůŦƔŐĂŶ͕�,͘�;ϮϬϭϯͿ͘�7ůŬƂŒƌĞƚŝŵ�ƂŒƌĞŶĐŝůĞƌŝŶĚĞ�ŝŶƚĞƌŶĞƚ�ďĂŒŦŵůŦůŦŒŦ�ǀĞ�ƐŝďĞƌ�ǌŽƌďĂůŦŬ͘�;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘�zĞĚŝƚĞƉĞ�mŶŝǀĞƌƐŝƚĞƐŝ͕�

7ƐƚĂŶďƵů͘ 
�ŝĨƚĕŝ͕�,͘�;ϮϬϭϱͿ͘�>ŝƐĞ�PŒƌĞŶĐŝůĞƌŝŶŝŶ�ƐŝďĞƌ�ǌŽƌďĂůŦŬ�ĞŒŝůŝŵůĞƌŝŶŝŶ�ĨĂĐĞďŽŽŬ�ƚƵƚƵŵƵ�ŝůĞ�ŝůŝƔŬŝƐŝŶŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͘�;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘�

DĂƌŵĂƌĂ�mŶŝǀĞƌƐŝƚĞƐŝ͕�7ƐƚĂŶďƵů͘ 
�ŝĨƚĕŝ͕�,͘�;ϮϬϭϴͿ͘�^ŝďĞƌ�ǌŽƌďĂůŦŬ�ĚĂǀƌĂŶŦƔůĂƌŦ�ǀĞ�ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ�ĚƺǌĞǇůĞƌŝŶŝŶ�ŬĂƌƔŦůĂƔƚŦƌŦůŵĂƐŦ͘��ŶĞŵŽŶ�DƵƔ��ůƉĂƌƐůĂŶ�mŶŝǀĞƌƐŝƚĞƐŝ�^ŽƐǇĂů��ŝůŝŵůĞƌ�

Dergisi, ϲ;ϲͿ�͕�ϴϴϳ-ϴϵϳ͘ 
�ŝĨƚĕŝ͕�,͘�;ϮϬϭϴďͿ͘�PŒƌĞŶĐŝůĞƌŝŶ�ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ�ĚƺǌĞǇůĞƌŝŶŝŶ�ŬĂƌƔŦůĂƔƚŦƌŦůŵĂƐŦ͘�'ƺŵƺƔŚĂŶĞ�mŶŝǀĞƌƐŝƚĞƐŝ�7ůĞƚŝƔŝŵ�&ĂŬƺůƚĞƐŝ��ůĞŬƚƌŽŶŝŬ��ĞƌŐŝƐŝ͕�ϲ;ϮͿ�

͕�ϭϱϯϲ-ϭϱϲϳ͘ 
�ĂůŵĂĕ͕��͘�;ϮϬϭϰͿ͘��ƌŐĞŶůĞƌĚĞ�ƐŝďĞƌ�ǌŽƌďĂůŦŬ�ǀĞ�ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ�ŝůĞ�ŝůŝƔŬŝůŝ�ĚĞŒŝƔŬĞŶůĞƌŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͘�;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘�,Ăůŝĕ�

mŶŝǀĞƌƐŝƚĞƐŝ͕�7ƐƚĂŶďƵů͘ 
�ůŵĂƐ͕��͘� ;ϮϬϭϲͿ͘�PŒƌĞƚŵĞŶ��ĚĂǇůĂƌŦŶŦŶ� ƐŝďĞƌ�ǌŽƌďĂůŦŬ�ǀĞ�ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ�ĂůŐŦ�ĚƺǌĞǇůĞƌŝŶŝŶ� ŝŶĐĞůĞŶŵĞƐŝ͘� ;zĂǇŦŵůĂŶŵĂŵŦƔ�ǇƺŬƐĞŬ� ůŝƐĂŶƐ� ƚĞǌŝͿ͘�

�ĨǇŽŶ�<ŽĐĂƚĞƉĞ�mŶŝǀĞƌƐŝƚĞƐŝ͕��ĨǇŽŶ͘ 
�ƌŽŒůƵ͕�z͕͘�Θ�WĞŬĞƌ͕��͘� ;ϮϬϭϱͿ͘��ƌŐĞŶůĞƌĚĞ�ĂŬƌĂŶ� ŝůŝƔŬŝůĞƌŝ� ŝůĞ� ƐŝďĞƌ� ǌŽƌďĂůŦŬ�ƐƚĂƚƺůĞƌŝ�ĂƌĂƐŦŶĚĂŬŝ� ŝůŝƔŬŝŶŝŶ� ŝŶĐĞůĞŶŵĞƐŝ͘��ůĞĐƚƌŽŶŝĐ�dƵƌŬŝƐŚ�^ƚƵĚŝĞƐ͕�

10;ϭϭͿ͕�ϱϵϯ-ϲϬϳ͘ 
�ƐĞŶ͕��͕͘�Θ�^ŝǇĞǌ͕��͘�D͘� ;ϮϬϭϲͿ͘��ƌŐĞŶůĞƌĚĞ� ŝŶƚĞƌŶĞƚ�ďĂŒŦŵůŦůŦŒŦŶŦ�ǇŽƌĚĂǇĂŶ�ƉƐŝŬŽƐŽƐǇĂů�ĚĞŒŝƔŬĞŶůĞƌŝŶ� ŝŶĐĞůĞŶŵĞƐŝ͘�dƺƌŬ�WƐŝŬŽůŽũŝŬ��ĂŶŦƔŵĂ�ǀĞ�

ZĞŚďĞƌůŝŬ��ĞƌŐŝƐŝ͕�4;ϯϲͿ͕�ϭϮϳ-ϭϯϴ͘ 
�ǀĞŐƺ͕� �͘� ;ϮϬϭϰͿ͘� Ergenlerde ;zĂǇŦŶůĂŶŵĂŵŦƔ� zƺŬƐĞŬ� >ŝƐĂŶƐ� dĞǌŝͿ͘� ƐŝďĞƌ� ǌŽƌďĂůŦŒŦŶ� ƵƚĂŶŐĂĕůŦŬ� ǀĞ� ďĂǌŦ� ĚĞŵŽŐƌĂĨŝŬ� ĚĞŒŝƔŬĞŶůĞƌ� ĂĕŦƐŦŶĚĂŶ�

ŝŶĐĞůĞŶŵĞƐŝ͘�7ŶƂŶƺ�mŶŝǀĞƌƐŝƚĞƐŝ͕�DĂůĂƚǇĂ͘ 
'ĞŶĐĞƌ͕� ,͘� ;ϮϬϭϳͿ͘� KƌƚĂŽŬƵů� PŒƌĞŶĐŝůĞƌŝŶĚĞ� ŝŶƚĞƌŶĞƚ� ďĂŒŦŵůŦůŦŒŦ� ǀĞ� ƐŝďĞƌ� ǌŽƌďĂůŦŬ� ĚĂǀƌĂŶŦƔůĂƌŦ� ŝůĞ� ŝůŝƔŬŝůŝ� ĚĞŒŝƔŬĞŶůĞƌŝŶ� ŝŶĐĞůĞŶŵĞƐŝ͘�

;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘��ƵŵŚƵƌŝǇĞƚ�mŶŝǀĞƌƐŝƚĞƐŝ͕�^ŝǀĂƐ͘ 
,ĞĚŐĞƐ͕�>͘�s͕͘�Θ�KůŬŝŶ͕�/͘�;ϭϵϴϱͿ͘�Statistical ŵĞƚŚŽĚ�ĨŽƌ�ŵĞƚĂ-analysis͘�hŶŝƚĞĚ�<ŝŶŐĚŽŵ͗��ĐĂĚĞŵŝĐ�WƌĞƐƐ͘ 
,ŝŐŐŝŶƐ͕�:͕͘�Θ�dŚŽŵƉƐŽŶ͕�^͘�'͘�;ϮϬϬϮͿ͘�YƵĂŶƚŝĨǇŝŶŐ�ŚĞƚĞƌŽŐĞŶĞŝƚǇ�ŝŶ�Ă�ŵĞƚĂͲĂŶĂůǇƐŝƐ͘�Statistics in Medicine, 21;ϭϭͿ͕�ϭϱϯϵ�ϭϱϱϴ͘ 
,ŝŶĚƵũĂ͕�^͕͘�Θ�WĂƚĐŚŝŶ͕�:͘�t͘�;ϮϬϬϵͿ͘��ƵůůǇŝŶŐ�ďĞǇŽŶĚ�ƚŚĞ�ƐĐŚŽŽůǇĂƌĚ͗ WƌĞǀĞŶƚŝŶŐ�ĂŶĚ�ƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ĐǇďĞƌďƵůůǇŝŶŐ͘��ĂůŝĨŽƌŶŝĂ͗��ĂƌǁŝŶ�WƌĞƐ͘ 
,ŝŶĚƵũĂ͕�^͕͘�Θ�WĂƚĐŚŝŶ͕�:͘�t͘�;ϮϬϭϳͿ͘��ƵůƚŝǀĂƚŝŶŐ�ǇŽƵƚŚ�ƌĞƐŝůŝĞŶĐĞ�ƚŽ�ƉƌĞǀĞŶƚ�ďƵůůǇŝŶŐ�ĂŶĚ�ĐǇďĞƌďƵůůǇŝŶŐ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ͘ �ŚŝůĚ��ďƵƐĞ�Θ�EĞŐůĞĐƚ, 73͕�

ϱϭ-ϲϮ͘ 
,ŽĨĨ͕��͘�>͕͘�Θ�DŝƚĐŚĞůů͕�^͘�E͘�;ϮϬϬϵͿ͘��ǇďĞƌďƵůůǇŝŶŐ͗��ĂƵƐĞƐ͕�ĞĨĨĞĐƚƐ�ĂŶĚ�ƌĞŵĞĚŝĞƐ͘�:ŽƵƌŶĂů�ŽĨ��ĚƵĐĂƚŝŽŶĂů��ĚŵŝŶŝƐƚƌĂƚŝŽŶ͕�ϰϳ;ϱͿ͕�ϲϱϮ-ϲϲϱ͘ 
,ƵŶƚĞƌ͕�:͘��͕͘�Θ�^ĐŚŵŝĚƚ͕�&͘�>͘�;ϮϬϬϬͿ͘�&ŝǆĞĚ�ĞĨĨĞĐƚƐ�ǀƐ͘�ZĂŶĚŽŵ�ĞĨĨĞĐƚƐ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ŵŽĚĞůƐ͗ /ŵƉůŝĐĂƚŝŽŶƐ�ĨŽƌ�ĐƵŵƵůĂƚŝǀĞ�ƌĞƐĞĂƌĐŚ�ŬŶŽǁůĞĚŐĞ͘�

InternĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ĞůĞĐƚŝŽŶ�ĂŶĚ��ƐƐĞƐƐŵĞŶƚ͕�ϴ;ϰͿ͕�Ϯϳϱ-ϮϵϮ͘ 
,ƵŶƚĞƌ͕�E͘�;ϮϬϭϮͿ͘��ǇďĞƌďƵůůǇŝŶŐ͘ �ŚŝĐĂŐŽ͗��ĂƉƐƚŽŶĞ�WƵďůŝĐ�>ŝďƌĂƌǇ͘ 
<ĂƌĂĂǇƚƵ͕�,͘� ;ϮϬϭϱͿ͘�&ĂĐĞďŽŽŬ� ŬƵůůĂŶĂŶ� ůŝƐĞůŝ� ƂŒƌĞŶĐŝůĞƌŝŶ� ƐŝďĞƌ� ǌŽƌďĂůŦŬ� ĞŒŝůŝŵŝ� �ĂůŦŬĞƐŝƌ� ŝů� ƂƌŶĞŒŝ͘ ;zĂǇŦŵůĂŶŵĂŵŦƔ� zƺŬƐĞŬ� ůŝƐĂŶƐ� dĞǌŝͿ͘� �ŝƌǀĞ�

mŶŝǀĞƌƐŝƚĞƐŝ͕�'ĂǌŝĂŶƚĞƉ͘ 
<ĞŝƚŚ͕�^͕͘�Θ�DĂƌƚŝŶ͕�D͘��͘�;ϮϬϬϱͿ͘��ǇďĞƌ�ďƵůůǇŝŶŐ͗��ƌĞĂƚŝŶŐ�Ă�ĐƵůƚƵƌĞ�ŽĨ�ƌĞƐƉĞĐƚ�ŝŶ�Ă�ĐǇďĞƌ�ǁŽƌůĚ͘ Reclaiming Children and Youth, 13͕�ϮϮϰ-ϮϮϴ͘ 
<ĞƐƚĞů͕�D͕͘�Θ��ŬďŦǇŦŬ͕��͘�;ϮϬϭϲͿ͘�^ŝďĞƌ�ǌŽƌďĂůŦŒŦŶ�ƂŒƌĞŶĐŝůĞƌŝŶ�ĂŬĂĚĞŵŝŬ͕�ƐŽƐǇĂů�ǀĞ�ĚƵǇŐƵƐĂů�ĚƵƌƵŵůĂƌŦ�ƺǌĞƌŝŶĚĞŬŝ�ĞƚŬŝƐŝŶŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͘�Mersin 

mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ͕�ϭϮ;ϯͿ͕�ϴϰϰ-ϴϱϵ͘ 
<ŽĐĂƚƺƌŬ͕�D͘�;ϮϬϭϰͿ͘�KƌƚĂŽŬƵů�ƂŒƌĞŶĐŝůĞƌŝŶĚĞ�ĂŬƌĂŶ�ǌŽƌďĂůŦŒŦ� ŝůĞ�ƐŝďĞƌ�ǌŽƌďĂůŦŬ�ĂƌĂƐŦŶĚĂŬŝ�ŝůŝƔŬŝůĞƌŝŶ ŝŶĐĞůĞŶŵĞƐŝ͘�;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�ůŝƐĂŶƐ�

dĞǌŝͿ͘�7ƐƚĂŶďƵů�mŶŝǀĞƌƐŝƚĞƐŝ͕�7ƐƚĂŶďƵů͘ 
<ŽƌŬŵĂǌ͕��͘�;ϮϬϭϲͿ͘�^ŝďĞƌ�ǌŽƌďĂůŦŬ�ĚĂǀƌĂŶŦƔůĂƌŦ�ƐĞƌŐŝůĞŵĞ�ǀĞ�ƐŝďĞƌ�ǌŽƌďĂůŦŒĂ�ŵĂƌƵǌ�ŬĂůŵĂ�ĚƵƌƵŵůĂƌŦŶŦŶ�ŬĂƌƔŦůĂƔƚŦƌŦůŵĂƐŦ͘�dZd��ŬĂĚĞŵŝ͕�ϭ;ϮͿ�͕�ϲϮϬ-

ϲϯϵ͘ 
<ŽǁĂůƐŬŝ͕�Z͘�D͕͘�Θ�>ŝŵďĞƌ͕�^͘�W͘�;ϮϬϬϳͿ͘��ůĞĐƚƌŽŶŝĐ�ďƵůůǇŝŶŐ�ĂŵŽŶŐ�ŵŝĚĚůĞ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ͘�:ŽƵƌŶĂů�ŽĨ��ĚŽůĞƐĐĞŶƚ�,ĞĂůƚŚ͕�41 ;ϲͿ͕�ϮϮ-ϯϬ͘ 
<ŽǁĂůƐŬŝ͕�Z͘�D͕͘�>ŝŵďĞƌ͕�^͕͘�Θ��ŐĂƐƚŽŶ͕�W͘�;ϮϬϬϴͿ͘��ǇďĞƌ�ďƵůůǇŝŶŐ͗��ƵůůǇŝŶŐ�ŝŶ�ƚŚĞ�ĚŝŐŝƚĂů�ĂŐĞ ;ĨŝƌƐƚ�ĞĚŝƚŝŽŶͿ͘�DĂůĚĞŶ͕�D�͗��ůĂĐŬǁĞůů�WƵďůŝƐŚŝŶŐ͘� 
>ĂĨƚŵĂŶ͕�^͘��͕͘�DŽĚŝŶ͕��͕͕�Θ�PƐƚďĞƌŐ͕�s͘� ;ϮϬϭϯͿ͘��ǇďĞƌďƵůůǇŝŶŐ�ĂŶĚ�ƐƵďũĞĐƚŝǀĞ�ŚĞĂůƚŚ͗��� ůĂƌŐĞ-ƐĐĂůĞ� ƐƚƵĚǇ�ŽĨ� ƐƚƵĚĞŶƚƐ� ŝŶ�^ƚŽĐŬŚŽůŵ͕�^ǁĞĚĞŶ͘�

Child Youth Services Review, 35;ϭͿ͕�ϭϭϮ-ϵ͘ 
>ŝ͕�Y͘�;ϮϬϬϳͿ͘�EĞǁ�ďŽƚƚůĞ�ďƵƚ�ŽůĚ�ǁŝŶĞ͗���ƌĞƐĞĂƌĐŚ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ŝŶ�ƐĐŚŽŽůƐ͘�Computers in Human Behavior, 23;ϰͿ͕�ϭϳϳϳ�ϭϳϵϭ͘ 
>ŝ͕�Y͘�;ϮϬϬϴͿ͘���ĐƌŽƐƐ-ĐƵůƚƵƌĂů�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ĂĚŽůĞƐĐĞŶƚƐΖ�ĞǆƉĞƌŝĞŶĐĞ�ƌĞůĂƚĞĚ�ƚŽ�ĐǇďĞƌďƵůůǇŝŶŐ͘�Educational Research͕�ϱϬ;ϯͿ͕�ϮϮϯ-Ϯϯϰ͘ 
>ŝ͕�Y͕͘��ƌŽƐƐ͕��͕͘�Θ�^ŵŝƚŚ͕�W͘�<͘�;ϮϬϭϮͿ͘��ǇďĞƌďƵůůǇŝŶŐ�ŝŶ�ƚŚĞ�ŐůŽďĂů�ƉůĂǇŐƌŽƵŶĚ͗�ZĞƐĞĂƌĐŚ�ĨƌŽŵ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ƉĞƌƐƉĞĐƚŝǀĞƐ͘��ůĂĐŬǁĞůů�WƵďůŝƐŚŝŶŐ�>ƚ͘ 
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Ϯϵϱ 
>ŝƚƚĞůů͕�,͘�:͕͘��ŽƌĐŽƌĂŶ͕�:͕͘�Θ�WŝůůĂŝ͕�s͘�;ϮϬϬϴͿ͘�Systematic reviews and meta-ĂŶĂůǇƐŝƐ͘�EĞǁ�zŽƌŬ͗�KǆĨŽƌĚ�hŶŝǀĞƌƐŝƚǇ͘ 
DĂŬƌŝ-�ŽƚƐĂƌŝ͕��͕͘�Θ�<ĂƌĂŐŝĂŶŶŝ͕�'͘� ;ϮϬϭϰͿ͘��ǇďĞƌďƵůůǇŝŶŐ� ŝŶ�'ƌĞĞŬ�ĂĚŽůĞƐĐĞŶƚƐ͗�dŚĞ� ƌŽůĞ�ŽĨ�ƉĂƌĞŶƚƐ͘�Procedia-Social and Behavioral Sciences, 

116͕�ϯϮϰϭ-ϯϮϱϯ͘ 
DĞƚůŝ͕�'͘� ;ϮϬϭϳͿ͘�KƌƚĂŽŬƵů�PŒƌĞŶĐŝůĞƌŝŶŝŶ� ƐŝďĞƌ� ǌŽƌďĂůŦŬ͕� ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ� ǀĞ� ŝŶƐĂŶŝ�ĚĞŒĞƌůĞƌŝ�ĂƌĂƐŦŶĚĂŬŝ� ŝůŝƔŬŝŶŝŶ� ŝŶĐĞůĞŶŵĞƐŝ� ;zĂǇŦŵůĂŶŵĂŵŦƔ�

zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘�7ƐƚĂŶďƵů�^ĂďĂŚĂƚƚŝŶ��Ăŝŵ�mŶŝǀĞƌƐŝƚĞƐŝ͕�7ƐƚĂŶďƵů͘ 
DŝƚĐŚĞůů͕�<͘:͕͘�zďĂƌƌĂ͕�D͘�>͘�Θ�&ŝŶŬĞůŚŽƌ͕��͘�;ϮϬϬϳͿ͘�dŚĞ�ƌĞůĂƚŝǀĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ŽŶůŝŶĞ�ǀŝĐƚŝŵŝǌĂƚŝŽŶ�ŝŶ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ĚĞƉƌĞƐƐŝŽŶ͕�ĚĞůŝŶƋƵĞŶĐǇ͕�

ĂŶĚ�ƐƵďƐƚĂŶĐĞ͘�hƐĞ��ŚŝůĚ�DĂůƚƌĞĂƚŵĞŶƚ͕�ϭϮ͕�ϯϭϰ-ϯϮϰ͘ 
EŽƚĂƌ͕��͘��͕͘�WĂĚŐĞƚƚ͕�^͕͘�Θ�ZŽĚĞŶ͕�:͘�;ϮϬϭϯͿ͘��ǇďĞƌďƵůůǇŝŶŐ͗���ƌĞǀŝĞǁ�ŽĨ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͘ hŶŝǀĞƌƐĂů�:ŽƵƌŶĂů�ŽĨ��ĚƵĐĂƚŝŽŶĂl Research, 1;ϭͿ͕�ϭ-ϵ͘  
PŶŐŝĚĞƌ͕� E͘� ;ϮϬϬϲͿ͘� �ǀůŝ� ǀĞ� ďŽƔĂŶŵŦƔ� ĂŝůĞůĞƌĚĞ� ĂůŐŦůĂŶĂŶ� ĞďĞǀĞǇŶ� ŬĂďƵů� ǀĞǇĂ� ƌĞĚĚŝŶŝŶ� ĕŽĐƵŒƵŶ� ƉƐŝŬŽůŽũŝŬ� ƵǇƵŵƵ� ƺǌĞƌŝŶĚĞŬŝ� ĞƚŬŝůĞƌŝ͘�

;zĂǇŦŵůĂŶŵĂŵŦƔ��ŽŬƚŽƌĂ�ƚĞǌŝͿ͘��ŐĞ�mŶŝǀĞƌƐŝƚĞƐŝ͕�7ǌŵŝƌ͘ 
PǌďĂǇ͕��͘�;ϮϬϭϯͿ͘��ƌŐĞŶůĞƌĚĞ�ƐŝďĞƌ�ǌŽƌďĂůŦŬ͕�ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ͕�ĂůĞŬƐŝƚŝŵŝ�ǀĞ�ƂĨŬĞ�ŝĨĂĚĞ�ĞƚŵĞ�ďŝĕŝŵůĞƌŝ�ĂƌĂƐŦŶĚĂŬŝ� ŝůŝƔŬŝ͘ ;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�

>ŝƐĂŶƐ�dĞǌŝͿ͘�&ĂƚŝŚ�mŶŝǀĞƌƐŝƚĞƐŝ͕��ŶŬĂƌĂ͘ 
PǌĞů͕� ^͘� ;ϮϬϭϯͿ͘� >ŝƐĞ�ƂŒƌĞŶĐŝůĞƌŝ� ĂƌĂƐŦŶĚĂ� ƐŝďĞƌ� ǌŽƌďĂůŦŬ͕� ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ͕� ĚĞƉƌĞƐǇŽŶ� ǀĞ� ďĞŶůŝŬ� ƐĂǇŐŦƐŦ� ŝůŝƔŬŝƐŝ͘ ;zĂǇŦŵůĂŶŵĂŵŦƔ� zƺŬƐĞŬ� >ŝƐĂŶƐ�

dĞǌŝͿ͘�&ĂƚŝŚ�mŶŝǀĞƌƐŝƚĞƐŝ͕��ŶŬĂƌĂ͘ 
PǌĞƌ͕�,͘�;ϮϬϭϰͿ͘�KƌƚĂŽŬƵů�ƂŒƌĞŶĐŝůĞƌŝŶŝŶ�ƐŝďĞƌ�ǌŽƌďĂͬƐŝďĞƌ�ŬƵƌďĂŶ�ǇĂƔĂŶƚŦůĂƌŦ͘��ŬĂĚĞŵŝŬ��ĂŬŦƔ�hůƵƐůĂƌĂƌĂƐŦ�,ĂŬĞŵůŝ�^ŽƐǇĂů��ŝůŝŵůĞƌ��ĞƌŐŝƐŝ͕ ϰϭ͕�ϭ-

ϭϵ͘ 
PǌƚƺƌŬ͕��͘�;ϮϬϭϵͿ͘�ϴ͘�ƐŦŶŦĨ�ƂŒƌĞŶĐŝůĞƌŝŶŝŶ�ĚŝũŝƚĂů�ǀĂƚĂŶĚĂƔůŦŬ�ĚƺǌĞǇůĞƌŝ�ŝůĞ�ƐŝďĞƌ�ǌŽƌďĂůŦŬ�ĞŒŝůŝŵůĞƌŝ�ĂƌĂƐŦŶĚĂŬŝ�ŝůŝƔŬŝ͘ ;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�

dĞǌŝͿ͘�^ĂŬĂƌǇĂ�mŶŝǀĞƌƐŝƚĞƐŝ͕�^ĂŬĂƌǇĂ͘ 
WĂŵƵŬ͕�D͕͘�Θ��ĂǀůŦ͕��͘�;ϮϬϭϯͿ͘��ƌŐĞŶůĞƌŝŶ�ƐĂŶĂů�ǌŽƌďĂůŦŬůĂƌŦŶŦŶ�ďĂǌŦ�ĚĞŒŝƔŬĞŶůĞƌĞ�ŐƂƌĞ�ŝŶĐĞůĞŶŵĞƐŝ͘ KŶĚŽŬƵǌ�DĂǇŦƐ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ�

Dergisi͕�32;ϭͿ͕�ϯϮϭ-ϯϯϴ͘ 
WĂƚĐŚŝŶ͕� :͘�t͕͘�Θ�,ŝŶĚƵũĂ͕� ^͘� ;ϮϬϬϲͿ͘� �ƵůůŝĞƐ�ŵŽǀĞ� ďĞǇŽŶĚ� ƚŚĞ� ƐĐŚŽŽůǇĂƌĚ͗� Ă� ƉƌĞůŝŵŝŶĂƌǇ� ůŽŽŬ� Ăƚ� ĐǇďĞƌďƵůůǇŝŶŐ͘�Youth Violence and Juvenile 

Justice͕�4;ϮͿ͕�ϭϰϴ-ϭϲϵ͘ 
WĞƌƌǇ͕�D͘�;ϮϬϭϱͿ͘�EmotiŽŶĂů�ĂŶĚ�ƐŽĐŝĂů�ĞĨĨĞĐƚƐ�ŽĨ�ĐǇďĞƌďƵůůǇŝŶŐ�ŽŶ�ĂĚŽůĞƐĐĞŶƚƐ͘ ;�ŽĐƚŽƌĂů�ĚŝƐƐĞƌƚĂƚŝŽŶͿ͘��ŝƚǇ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĞĂƚƚůĞ͘ 
WŝŐŽƚƚ͕�d͘�;ϮϬϭϮͿ͘�Advances in meta-analysis͘ �ŚŝĐĂŐŽ͗�^ƉƌŝŶŐĞƌ�^ĐŝĞŶĐĞ�Θ��ƵƐŝŶĞƐƐ�DĞĚŝĂ͘ 
ZĂƐŬĂƵƐŬĂƐ͕�:͕͘�Θ�^ƚŽůƚǌ͕��͘�͘�;ϮϬϬϳͿ͘�/ŶǀŽůǀĞŵĞŶƚ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ĂŶĚ�ĞůĞĐƚƌŽŶŝĐ�ďƵůůǇŝŶŐ�ĂŵŽŶŐ�ĂĚŽůĞƐĐĞŶƚƐ͘�Developmental WƐǇĐŚŽůŽŐǇ͕�43, ϱϲϰ�

ϱϳϱ͘ 
ZŽƚŚƐƚĞŝŶ͕�,͘�Z͕͘�^ƵƚƚŽŶ͕��͘� :͕͘�Θ��ŽƌĞŶƐƚĞŝŶ͕�D͘� ;ϮϬϬϱͿ͘�WƵďůŝĐĂƚŝŽŶ�ďŝĂƐ� ŝŶ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ͗�WƌĞǀĞŶƚŝŽŶ͕�ĂƐƐĞƐƐŵĞŶƚ�ĂŶĚ�ĂĚũƵƐƚŵĞŶƚƐ͘��ŶŐůĂŶĚ͗�

:ŽŚŶ�tŝůĞǇ�Θ�^ŽŶƐ͘ 
^ĂďĂŶĐŦ͕�z͘�;ϮϬϭϴͿ͘��ƌŐĞŶůĞƌĚĞ�ƐŝďĞƌ�ǌŽƌďĂůŦŬ�ǀĞ�ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚŝŶ�ǇŽƌĚĂǇŦĐŦůĂƌŦ�ŽůĂƌĂŬ�ĂŬŦůĐŦ�ŽůŵĂǇĂŶ�ŝŶĂŶĕůĂƌ�ƉƐŝŬŽůŽũŝŬ�ƐĂŒůĂŵůŦŬ�ǀĞ�ƉƐŝŬŽůŽũŝŬ�

ŝŚƚŝǇĂĕůĂƌ͘ ;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�ůŝƐĂŶƐ�dĞǌŝͿ͘�'ĂǌŝĂŶƚĞƉ�mŶŝǀĞƌƐŝƚĞƐŝ͕�'ĂǌŝĂŶƚĞƉ͘ 
^ĂƌĂŬ͕�P͘�;ϮϬϭϮͿ͘�>ŝƐĞ�ƂŒƌĞŶĐŝůĞƌŝŶĚĞ�ƐĂŶĂů�ǌŽƌďĂůŦŬ͘ ;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�ůŝƐĂŶƐ�dĞǌŝͿ͘�,Ăůŝĕ�mŶŝǀĞƌƐŝƚĞƐŝ͕�7ƐƚĂŶďƵů͘ 
^ĐŚŶĞŝĚĞƌ͕� ^͘� <͕͘�K͛�ŽŶŶĞůů͕� >͕͘� ^ƚƵĞǀĞ͕��͕͘�Θ��ŽƵůƚĞƌ͕�Z͘�t͘� ^͘� ;ϮϬϭϮͿ͘��ǇďĞƌďƵůůǇŝŶŐ͕� ^ĐŚŽŽů��ƵůůǇŝŶŐ͕� ĂŶĚ�WƐǇĐŚŽůŽŐŝĐĂů��ŝƐƚƌĞƐƐ͗� ��ZĞŐŝŽŶĂů�

�ĞŶƐƵƐ�ŽĨ�,ŝŐŚ�^ĐŚŽŽů�^ƚƵĚĞŶƚƐ͘��ŵĞƌŝĐĂŶ�:ŽƵƌŶĂů�ŽĨ�WƵďůŝĐ�,ĞĂůƚŚ͕�ϭϬϮ;ϭͿ͕�ϭϳϭ–ϭϳϳ͘ 
^ĂƌŦ͕��͘� ;ϮϬϭϰͿ͘�KƌƚĂŽŬƵů�ƂŒƌĞŶĐŝůĞƌŝŶŝŶ� ƐĂŶĂů� ǌŽƌďĂůŦŬ� ǇĂƔĂŶƚŦůĂƌŦŶŦŶ� ǀĞ�ƂŒƌĞƚŵĞŶůĞƌŝŶ� ƐĂŶĂů� ǌŽƌďĂůŦŬ�ĂůŐŦůĂƌŦŶŦŶ� ŝŶĐĞůĞŶŵĞƐŝ͘ ;zĂǇŦŵůĂŶŵĂŵŦƔ�

zƺŬƐĞŬ�ůŝƐĂŶƐ�dĞǌŝͿ͘��ŽŬƵǌ��Ǉůƺů�mŶŝǀĞƌƐŝƚĞƐŝ͕�7ǌŵŝƌ͘ 
^ĞƌŝŶ͕�,͘�;ϮϬϭϮͿ͘��ƌŐĞŶůĞƌĚĞ�^ŝďĞƌ��ŽƌďĂůŦŬͬ^ŝďĞƌ�DĂŒĚƵƌŝǇĞƚ�zĂƔĂŶƚŦůĂƌŦ�ǀĞ��Ƶ��ĂǀƌĂŶŦƔůĂƌĂ�7ůŝƔŬŝŶ�PŒƌĞƚŵĞŶ�ǀĞ��Œŝƚŝŵ�zƂŶĞƚŝĐŝůĞƌŝŶŝŶ�'ƂƌƺƔůĞƌŝ͘�

;zĂǇŦŶůĂŶŵĂŵŦƔ��ŽŬƚŽƌĂ�dĞǌŝͿ͘�7ƐƚĂŶďƵů�mŶŝǀĞƌƐŝƚĞƐŝ͕�7ƐƚĂŶďƵů͘ 
^ŚĂƌŝĨĨ͕�^͘�;ϮϬϬϴͿ͘��ǇďĞƌďƵůůǇŝŶŐ͘�/ƐƐƵĞƐ�ĂŶĚ�ƐŽůƵƚŝŽŶƐ�ĨŽƌ�ƚŚĞ�ƐĐŚŽŽů͕�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ĂŶĚ�ƚŚĞ�ŚŽŵĞ͘ ZŽƵƚůĞĚŐĞ͕�EĞǁ�zŽƌŬ͘ 
^ŝƉĂŚŝ͕� �͘� ;ϮϬϭϵͿ͘�KƌƚĂŽŬƵů� ƂŒƌĞŶĐŝůĞƌŝŶŝŶ� ƐŝďĞƌ� ǌŽƌďĂůŦŬ� ǀĞ� ĂŬƌĂŶ� ǌŽƌďĂůŦŒŦ� ĞŒŝůŝŵůĞƌŝŶŝŶ� ƂƌŐƺƚƐĞů� ǇĂďĂŶĐŦůĂƔŵĂ� ǀĞ� ƂƌŐƺƚƐĞů� ŐƺǀĞŶ� ĂůŐŦůĂƌŦŶĂ�

ĞƚŬŝůĞƌŝŶŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͗��ŶŬĂƌĂ�ŝůŝ�ƂƌŶĞŒŝ͘ ;zĂǇŦŶůĂŶŵĂŵŦƔ��ŽŬƚŽƌĂ�dĞǌŝͿ͘�7ƐƚĂŶďƵů�'ĞůŝƔŝŵ�mŶŝǀĞƌƐŝƚĞƐŝ͕�7ƐƚĂŶďƵů͘ 
^ůŽŶũĞ͕�Z͕͘�Θ�^ŵŝƚŚ͕�W͘<͘�;ϮϬϬϴͿ͘��ǇďĞƌďƵůůǇŝŶŐ͗��ŶŽƚŚĞƌ�ŵĂŝŶ�ƚǇƉĞ�ŽĨ�ďƵůůǇŝŶŐ͍�^ĐĂŶĚŝŶĂǀŝĂŶ�:ŽƵƌŶĂů�ŽĨ�WƐǇĐŚŽůŽŐǇ͕�ϰϵ͕�ϭϰϳ-ϭϱϰ͘ 
^ŽǇĚĂƔ� <ĂƌůŦĞƌ͕� �͘� ;ϮϬϭϭͿ͘� �ƌŐĞŶůĞƌĚĞ� ĞďĞǀĞǇŶ� ŝǌůĞŵĞƐŝ͕� ƐĂŶĂů� ǌŽƌďĂůŦŬ� ǀĞ� ǇĂƔĂŵ� ĚŽǇƵŵƵ� ĂƌĂƐŦŶĚĂŬŝ� ŝůŝƔŬŝůĞƌŝŶ� ĐŝŶƐŝǇĞƚĞ� ŐƂƌĞ� ŝŶĐĞůĞŶŵĞƐŝ͘�

;zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘�,ĂĐĞƚƚĞƉĞ�mŶŝǀĞƌƐŝƚĞƐŝ͕��ŶŬĂƌĂ͘ 
bĂŚŝŶ͕�D͕͘� �ǇĚŦŶ͕� �͘� ǀĞ� ^ĂƌŦ͕� ^͘� s͘� ;ϮϬϭϮͿ͘� �ǇďĞƌďƵůůǇŝŶŐ͕� ĐǇďĞƌ� ǀŝĐƚŝŵŝǌĂƚŝŽŶ� ĂŶĚ� ƉƐǇĐŚŽůŽŐŝĐĂů� ƐǇŵƉƚŽŵƐ� ͗� �� ƐƚƵĚǇ� ŝŶ� ĂĚŽůĞƐĐĞŶƚ͘��ƵŬƵƌŽǀĂ�

mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ͕ 41;ϭͿ͕�ϱϯ�-ϱϵ͘ 
dĂƔƚĞŬŝŶ͕� �͘� ;ϮϬϭϲͿ͘��ƌŐĞŶůĞƌŝŶ� ĂƌŬĂĚĂƔůŦŬ� ŝůŝƔŬŝůĞƌŝ� ǀĞ� ďĞŶůŝŬ� ƐĂǇŐŦƐŦ� ŝůĞ� ƐŝďĞƌ� ǌŽƌďĂůŦŬ� ǀĞ� ƐŝďĞƌ�ŵĂŒĚƵƌŝǇĞƚ� ĂƌĂƐŦŶĚĂŬŝ� ŝůŝƔŬŝůĞƌ͘� ;zĂǇŦŶůĂŶŵĂŵŦƔ�

zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘�,ĂĐĞƚƚĞƉĞ�mŶŝǀĞƌƐŝƚĞƐŝ͕��ŶŬĂƌĂ͘ 
dĞŵĞů͕� z͘� ;ϮϬϭϱͿ͘�KƌƚĂƂŒƌĞƚŝŵ�ƂŒƌĞŶĐŝůĞƌŝŶĚĞ� ƐŝďĞƌ� ǌŽƌďĂůŦŬ�ĚĂǀƌĂŶŦƔůĂƌŦͬŵĂŒĚƵƌŝǇĞƚůĞƌŝ� ǀĞ�ƂŒƌĞƚŵĞŶůĞƌ� ŝůĞ�ŽŬƵů�ǇƂŶĞƚŝĐŝůĞƌŝŶŝŶ� ĨĂƌŬŦŶĚĂůŦŬůĂƌŦ͘ 
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Abstract 
Purpose: This research study aims to analyze the effects of teaching the subject of domestic waste and recycling, which is 
included in the Science course curriculum, in informal learning environments on secondary school students’ learning. 

Design/Methodology/Approach: In the research, the phenomenology design, one of the qualitative research designs, is used. 
The phenomenology design focuses on a person's first-order experiences about a phenomenon. And, it aims to have in-depth 
information about the phenomenon. The study group of the investigation consists of 14 secondary school students receiving 
education at a public school in Aksaray, during the spring semester of the 2019-2020 academic year. The trip evaluation form 
and the semi-structured interview questions developed by the researcher as data collection tools are used as pre-test and post-
test. The data acquired from the investigation were analyzed by content and descriptive analysis methods. Codes, categories, 
themes, and subthemes were built for the student’s answers.   

Findings: According to the results obtained from the study, the students observed that recycling is not a simple process that 
can be applied easily. The students remarked that the recycling facility trip creates awakening and awareness towards the 
environment and facilitates learning by walking through, seeing, and having fun.   

Highlights: Based on this study, it is recommended to arrange field trips in different disciplines to for these trips enable students 
to gain interesting and catchy experiences.  
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Education activities are conducted in 3 ways: formal, non-formal, ĂŶĚ�ŝŶĨŽƌŵĂů�;DŝǇĂŬĞ͕�ϮϬϭϳ͖�KďĂĚŝŽƌĂ͕�ϮϬϭϲͿ͘�>ĞĂƌŶŝŶŐ�ĐĂŶ�
occur anywhere, not only in a school or classroom environment. Everything and every occasion in daily life can provide information 
for education (Obadiora, 2016). While formal education is conducted in a place, informal and non-formal education occurs outside 
of school. A place is not always necessary for learning to be achieved. Learning is achieved when it combines with an individual’s 
active learning elements. Informal learning practices outside of school provide education for anybodǇ͕�ĂŶǇǁŚĞƌĞ�;DŝǇĂŬĞ͕�ϮϬϭϳͿ͘�  

It is important that individuals can configure their information for science education to be achieved effectively. When the 
literature is reviewed, it is also necessary to use informal learning environments and formal learning in this context. Several studies 
on the use of informal learning environments in science education are increasingly numerous and the positive effects of the 
process have been observed ;�ĂůĕŦŶ�Θ�dŽƉĂůŽŒůƵ͕�ϮϬϭϵ͖��ƌƚĞŶ�Θ�dĂƔĕŝ͕�ϮϬϭϲ͖�dƺƌŬŵĞŶ͕�ϮϬϭϴͿ͘��>ĞĂƌŶŝŶŐ�ŽƵƚƐŝĚĞ�ŽĨ�ƐĐŚŽŽů�has been 
used as a contribution to formal science education lately, becoming an important part of science teaching. While formal learning 
ŝƐ� ĂďŽƵƚ� ĂďƐƚƌĂĐƚ� ĂŶĚ� ŐĞŶĞƌĂůŝǌĞĚ� ŝŶĨŽƌŵĂƚŝŽŶ� ŐĂŝŶ͖� ŝŶĨŽƌŵĂů� ůĞĂƌŶŝŶŐ� ŝƐ� ĂďŽƵƚ� ŐĂŝŶŝŶŐ� ŝŶĨŽƌŵĂƚŝŽŶ� ŽŶ� ƐƵďũĞĐƚƐ� that are not 
restricted by specific content (Edwards, 2015). Informal learning is generally defined by comparison with formal learning by many 
researchers (Stocklmayer, & Rennie, 2017).   

Informal learning, with its instructive aspect, is an example of organizations that occur outside of school as an alternative to 
formal education and can be participated by many individuals from children to adults. It is also a type of learning method that is 
ĨƵůů�ŽĨ�ŵĞĂŶŝŶŐĨƵů�ĂĐƚŝǀŝƚŝĞƐ͖�ĐŽŶƐŝƐƚƐ of individuals’ initiatives, interests, and choices instead of external demands and needs, and 
doesn’t need any external evaluation (Rogoff, Callanan, & Gutierrez, 2016). Informal learning is not limited only to children of 
ƐĐŚŽŽů�ĂŐĞ͖�ŝƚ�ŝŶƚĞƌĞƐƚƐ�Ăůů�ŝŶĚŝǀŝĚƵĂůƐ�ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ƚŚĞŝƌ�ĂŐĞ͕�ĐƵůƚƵƌĞ͕�ĐŽŐŶŝƚŝve level, or socio-cultural background. It depends on 
individuals’ motivations, interests, beliefs, prior knowledge, and expectations, meaning that it is performed individually (Behrendt, 
2014). Informal learning practices enable students to associate what they learned in daily life and reinforce them (Kubat, 2018), it 
has fewer restrictions when compared to school systems. In a formal system, the focus is on trying to achieve the goals of the 
institution and external evaluation. Students’ participation and success in informal learning activities are evaluated. Students’ 
information and skill progress is promoted (Rogoff, et al., 2016). 

Informal learning can be provided by field trips, zoos, museums, community centers, the internet, Žƌ� ds� ;^ƚŽĐŬůŵĂǇĞƌ͕�Θ�
Rennie, 2017). It is aimed to increase students’ access to informal learning environments with various programs (Whitesell, 2016). 
Today, innovative schools, after-school programs, institutions like science centers, and museums can be given as examples of 
informal learning organizations (Rogoff, et al., 2016). Educational studies about informal learning environments like museums, 
science centers, zoos, and aquariums have been conducted for over 40 years (Dick, 2014). Informal learning can be provided via 
field trips, zoos, museums, community centers, the internet, Žƌ�ds�;^ƚŽĐŬůŵĂǇĞƌ͕�Θ�ZĞŶŶŝĞ͕�ϮϬϭϳͿ͘� 

Field trips which are among the most important practices of informal learning are valuable educational and social experiences 
(Achen, Warren, Fazzari, Jorich, & Thorne, 2019). These trips enhance students’ information and comprehension of various 
ƐƵďũĞĐƚƐ͖�ĂŶĚ�ƌĞůǇ�ŽŶ�ŝŶƚĞƌĂĐƚŝŽŶ�ĂƐ�ƚŚĞǇ�ƌĞƋƵŝƌĞ�ĂĐƚŝǀĞ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�;^ƚŽŚůŵĂŶŶ͕�ϮϬϭ9). Field trips are ideal education practices 
ƚŚĂƚ�ĂƌĞ�ŶŽǁ�ďĞŝŶŐ�ĂĚŽƉƚĞĚ�ŝŶ�ĨŽƌŵĂů�ƐĐŚŽŽů�ƐǇƐƚĞŵƐ͖�ƉƌŽǀŝĚĞ�ƐŽĐŝĂů�ŝŶƚĞƌĂĐƚŝŽŶ�;KďĂĚŝŽƌĂ͕�ϮϬϭϲͿ͖�ĂŶĚ�ŝŵƉƌŽǀĞ�ƐƚƵĚĞŶƚƐ͛�ƌĞƐĞĂrch 
and questioning skills (Patel, 2015). Infield trips, and computer and web-based learning environments can be used and these 
practices are described ĂƐ�ǀŝƌƚƵĂů�ĨŝĞůĚ�ƚƌŝƉƐ�;DĞĂĚ͕�Ğƚ�Ăů͕͘�ϮϬϭϵͿ͘�sŝƌƚƵĂů�ĨŝĞůĚ�ƚƌŝƉƐ�ŚĂǀĞ�ďĞĞŶ�ďĞĐŽŵŝŶŐ�ĂŶ�ĂůƚĞƌŶĂƚŝǀĞ�ƚŽ�ĂĐƚƵĂů�
field trips to achieve some goals (Stohlmann, 2019).   

Informal learning environments contain open-ended, learner-centered, research-based, and questioning-based practices 
(Stewart, & Jordan, 2016). A rich informal learning environment should consist of cognitive, emotional, physical, and social aspects 
of the experience. It should foster students’ interest in science (Behrendt, 2014). A successful field trip should contain critical 
features like socio-cultural interaction, cognitive development, ĂŶĚ�ĞĨĨĞĐƚƐ�ŽŶ�ůĞĂƌŶŝŶŐ�;WĂƚƌŝĐŬ͕�DĂƚƚŚĞǁƐ͕�Θ�dƵŶŶŝĐůŝĨĨĞ͕�Ϯ013). In 
the formal school system, cooperative learning activities are under the supervision of a teacher. But, in outside school 
ĞŶǀŝƌŽŶŵĞŶƚƐ�ůŝŬĞ�ĨŝĞůĚ�ƚƌŝƉƐ�ĂŶĚ�ŵƵƐĞƵŵƐ͖�ƐƚƵĚĞŶƚƐ�ĚŝƐĐŽǀĞƌ�ŶĞǁ�ŝŶĨŽƌŵĂƚŝŽŶ�ďǇ�ƵƐŝŶŐ�ĐŽŽƉĞƌĂƚŝǀĞ�ůĞĂƌŶŝŶŐ�ƉƌĂĐƚŝĐĞƐ�ŝŶ�ŐƌŽƵƉs 
(Braund, & Lelliott, 2017).   

In informal learning environments, students create information in a social way by engaging with friends and teachers. Informal 
learning environments enhance peer communication with each other. Students interact with each other via opportunities like 
question answers, visual interaction, and modeling (Stewart, & Jordan, 2016). Social interaction shines out in informal learning 
environments. Social interaction and guidance on practices are important in informal learning. Individuals obtain new information 
and skills by using their already existing information. Students get included in scientific and cultural practices belonging to society. 
Students contribute to achieving actual productive goals using individual and cooperative group activities. Informal learning 
environments motivate individuals to learn by their inherent, voluntary, free choice features (Rogoff, et al., 2016).   

The effectiveness of field trips to informal learning environments is dependent on teachers’ ability of managing trips. Teachers 
play a great role in students’ sharing their out-of-school experiences (Dick, 2015). Activities to be done before, during, and after 
trips provide opportunities for students to think analytically and critically. Activities to be done before, during, and after trips 
should be related to each other. Teachers should be aware of classroom interaction and students’ prior knowledge before trips 
and plan effective field trip practices by paying attention to interaction, concentration, and responses. Before a trip, learning goals 
are emphasized by classroom activities. Before a trip, students should be given a map of activities, an explanation about activities 
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should be made and information about places thaƚ�ƐƚƵĚĞŶƚƐ�ǁŝůů�ǀŝƐŝƚ�ƐŚŽƵůĚ�ďĞ�ŐŝǀĞŶ�;WĂƚƌŝĐŬ͕�DĂƚƚŚĞǁƐ͕�Θ�dƵŶŶŝĐůŝĨĨĞ͕�ϮϬϭϯͿ͘�
Activities before field trips should contain warm-ups for students to improve their observation skills (Richardson, 2011.) Infield 
trip practices and learning goals should be dĞƚĞƌŵŝŶĞĚ͖ student assessment and risk calculations along with trip plans should be 
made (Patel, 2015). If teachers visit areas before, they help students to have more effective field trips. Teachers should determine 
critical situations for each activity in field trips. Teachers should prepare essential items like field trip maps, student group lists, 
ĂŶĚ�ǁŽƌŬƐŚĞĞƚƐ�ďĞĨŽƌĞ�ĨŝĞůĚ�ƚƌŝƉƐ�;^ĐŽƚƚ͕�Θ�DĂƚƚŚĞǁƐ͕�ϮϬϭϭͿ͘��ƵƌŝŶŐ�ĨŝĞůĚ�ƚƌŝƉƐ͕�ƚĞĂĐŚĞƌƐ�ƐŚŽƵůĚ�ƉƌŽǀŝĚĞ�ŵĞĂŶŝŶŐĨƵů�ĐŽŐŶŝƚŝǀĞ and 
affective experiences to students. During field trips, activities should provide opportunities for students to think analytically and 
critically. Students improve their cooperative skills in groups by interacting with each other (Patrick, et al., 2013). On-field trips, 
teachers divide students into groups and ask them to perform some tasks. Students improve their communication skills together 
on field trips. Field trips enable schools to connect to the outside world. They make it easy for students to synthesize their 
information (ObadŝŽƌĂ͕� ϮϬϭϲͿ͘� hƐŝŶŐ� ǁŽƌŬƐŚĞĞƚƐ� ŝŶ� ŝŶĨŽƌŵĂů� ůĞĂƌŶŝŶŐ� ĞŶǀŝƌŽŶŵĞŶƚƐ� ŵĂŬĞƐ� ůĞĂƌŶŝŶŐ� ŽƵƚƐŝĚĞ� ŽĨ� ƐĐŚŽŽů� ŵŽƌĞ�
effective. Worksheets that contain useful practices support students’ cognitive learning outcomes outside of school learning 
environments (Dick, 2014). Post-visit activities are important for field trips. Post-visit activities help to determine the knowledge 
that students obtain during field trips. Not doing post-visit activities prevents linking theory and practice (Patrick, et al., 2013). 
Educators should be very attentive to the assessment of field trips to determine and achieve learning goals and create a link 
between fields and daily life (Jolley, et al., 2019). Educators should give feedback to students on activities that they have done and 
be aware of the epistemological effects of fields. Field trip diaries can be used when assessing students during field trips (Patel, 
2015).   

Informal learning environments have great benefits for students. In informal learning environments, questions to ask students 
provide rich learning experiences using positive social interaction (Braund, & Lelliott, 2017). In informal environments like 
museums and zoos, individuals perform active practices like intentional observation, reading instructions, ĂŶĚ�ƚŽƵĐŚŝŶŐ�;DŝǇĂŬĞ͕�
2017). Students can gain information on various subjects by contacting friends, teachers, and guides in informal learning 
environments. At the same time, students can share information on various disciplines and experiences in groups. Sharing 
information helps students to configure new information (Stocklmayer, & Rennie, 2017). Informal learning programs boost 
students’ motivation for learning by enhancing their intrinsic motivation (Salmi, et al., 2016). Besides that recent studies have 
shown that informal learning environments help to achieve education goals containing positive affect and social experiences, they 
also have given a new perspective on learning environments outside of school (Dick, 2014). Informal learning environments make 
learning interesting and fun (Edwards, 2015). Educational organizations outside of school have the benefits of social and personal 
improvement, academic success, and physical activities for students. Education outside of school provides scientific learning 
outcomes related to nature, an increase in physical activities, leadership, and improvement of skills related to nature (Becker, 
Lauterbach, Spengler, Dettweiler, & DĞƐƐ͕�Ϯ017). Outside of school practices other than ordinary classroom activities influence 
ƐƚƵĚĞŶƚƐ͛�ĂĨĨĞĐƚŝǀĞ�ƚƌĂŝƚƐ�ƉŽƐŝƚŝǀĞůǇ�;�ǀĐŦ�Θ�'ƺŵƺƔ͕�ϮϬϭϵͿ͘� /ŶĨŽƌŵĂů� ůĞĂƌŶŝŶŐ�ƉƌĂĐƚŝĐĞƐ�ƉƌŽǀŝĚĞ� ŝŶĨŽƌŵĂƚŝŽŶ�to students directly. 
They make knowledge longer-ůĂƐƚŝŶŐ�;<ĂƚŦƌĐŦŽŒůƵ͕�ϮϬϭϵͿ͘�>ĞĂƌŶŝŶŐ�ŽƵƚƐŝĚĞ�ŽĨ�ƐĐŚŽŽů�ĞŶǀŝƌŽŶŵĞŶƚƐ�ĂƌĞ�ƐĞƚƚŝŶŐƐ�ƚŚĂƚ�ĞŶĂďůĞ�ƐƚƵĚĞŶƚƐ�
to associate their knowledge with daily life and consolidate it. Each student can learn according to his/her traits in informal learning 
environments. Such environments help students to improve their communication and self-confidence skills (Kubat, 2018).   

Field trips as informal learning environments have certain benefits to students. During field trips, students are included in 
experience-based learning. Students carry out peer learning by interacting with their peers and discussing their learning outcomes. 
Field trips are made, learning interesting and interactive, and build a ƉŽƐŝƚŝǀĞ�ĂƚƚŝƚƵĚĞ�ƚŽǁĂƌĚƐ�ƚƌŝƉ�ĐŽŶĐĞƉƚƐ�;�ĞŚƌĞŶĚƚ͕�ϮϬϭϰ͖�
Richardson, 2011). Field trips create active learning environments for students. Field trips enable students to spend more time 
and effort learning and improving themselves (Achen, et al.͕� ϮϬϭϵ͖� <ĂĞǁŬŝƚŝƉŽŶŐ͕�et al., 2016). Students learn how to make 
systematic observations and classifications ĚƵƌŝŶŐ�ĨŝĞůĚ�ƚƌŝƉƐ�;DĞĂĚ͕�et al., 2019). Field trips act as a bridge between theory and 
practice. Field trips enable students to interact with different locations, cultures, ĂŶĚ�ŝŶĚŝǀŝĚƵĂůƐ�;DĞad, et al.͕�ϮϬϭϵ͖�WĂƚĞů͕�ϮϬϭϱͿ͘�
Field trips are effective learning tools that reduce academic differences between students. Field trips provide enriched educational 
experiences to students. It is stated that informal learning environments assist learning inside and outside of school. Field trips 
provide critical learning opportunities to students, especially to those disadvantaged (Whitesell, 2016). Field trips motivate 
students through rich experiences, interest in science and business ethics, cognitive learning outcomes like conceptual 
ƵŶĚĞƌƐƚĂŶĚŝŶŐ� ĂŶĚ� ƌĞĂƐŽŶŝŶŐ� ƐŬŝůůƐ� ĂůŽŶŐ� ǁŝƚŚ� ĂĨĨĞĐƚŝǀĞ� ŐĂŝŶƐ� ;tŚŝƚĞƐĞůů͕� ϮϬϭϲ͖� ZŝĐŚĂƌĚƐŽŶ͕� ϮϬϭϭͿ͘� &ŝĞůĚ� ƚƌŝƉƐ� ŐŝǀĞ� ƐƚƵĚĞŶƚƐ�
meaningful social interaction opportunities by providing a ĨƵŶ� ƚŝŵĞ� ŝŶ�ŶĂƚƵƌĞ� ;dĂů͕��ůŽŶ͕�Θ�DŽƌĂŐ͕�2014). Field trips improve 
students’ descriptions and interpretation skills (Whitesell, 2016). Organizing field trips to places like museums ensure achieving 
important educational goals (Bursztyn, 2017) and supports scientific literacy (Dick, 2014). Field trips depend on beneficial 
information sharing and cooperative learning. Field trips facilitate learning concepts in their context (Kaewkitipong, et al͕͘�ϮϬϭϲ͖�
KďĂĚŝŽƌĂ͕�ϮϬϭϲ͖�^ƚŽŚůŵĂŶŶ͕�ϮϬϭϵͿ͘�  

DĂŶǇ�ŽƌŐĂŶŝǌĂƚŝŽŶƐ�state that informal learning environments are important practices for updating and improving information 
and skills in the 21st century (Lai, 2018). Informal learning ensures that informal learning practices prevail in schools in the 21st 
century by assisting students to learn inside and outside of school (Rogoff, et al., 2016). School curriculum programs enable 
informal learning practices to be used in science classes. As informal learning environments provide students with opportunities 
to learn in different ways from usual, it is suggested that informal learning environments are used during the teaching process, in 
ĞĚƵĐĂƚŝŽŶ�ƉƌŽŐƌĂŵƐ�;DŝǇĂŬĞ͕�ϮϬϭϳͿ͘�dŚis is a limited number of research on the design, effect, and evaluation aspects of informal 
ůĞĂƌŶŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚƐ�ŝŶ�ůŝƚĞƌĂƚƵƌĞ�;dĂů͕��ůŽŶ͕�Θ�DŽƌĂŐ͕�ϮϬϭϰͿ͘�Little research has been conducted on science teaching in informal 
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environments when compared with science teaching in school environments (Salmi, Thuneberg, Θ�sĂŝŶŝŬĂŝŶĞŶ͕�ϮϬϭϲͿ͘�^ƚƵĚŝĞƐ�
that have been continuing for over 20 years emphasize learning in museums and social learning theories (Richardson, 2011). In 
recent years, international research has been conducted on primary and secondary education students, guardians, and the public 
in a broad context (Stocklmayer, & Rennie, 2017).     

New generation individuals don’t spend enough time in informal environments such as natural parks. Individuals spend time 
at home without seeing nature’s beauty by isolating themselves from the world and nature (Falgoust, 2017). The time students 
ƐƉĞŶĚ�ŽƵƚƐŝĚĞ�ŝŶ�ŶĂƚƵƌĞ�ŚĂƐ�ďĞĐŽŵĞ�ůŝŵŝƚĞĚ�ƚŽ�ŵŝŶƵƚĞƐ�;�ŽƌƐŽƐ͕��Žƌŝđ͕�Θ�WĂƚŽĐƐŬĂŝ�ϮϬϭϴͿ͘�tŚŝůĞ�ŝŶĨŽƌŵĂů�ůĞĂƌŶŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚƐ 
provide students with significant learning opportunities, few types of research have been conducted on the importance of learning 
environments outside of school (Achen, Warren, Fazzari, Jorich, & Thorne, 2019). Even if field trips are an important part of the 
educational process, there are limits and limitations to ƉĞƌĨŽƌŵŝŶŐ�ƚŚĞŵ�;DĞĂĚ͕�et al., 2019). Field trips have critical importance 
as they increase the motivation of students, provide students with various experiences of sensing places, having an interest in 
career planning and changing situations. On-field trips, students can have rich interaction with their friends, field experts, and 
environment independently. (Jolley, et al., 2019). Today, schools can’t give place to field trips in education practices because of 
financial difficulties and time problems. Even though students are more interested in activity-based learning practices, they have 
to continue performing learning practices in traditional classrooms contractedly (Stohlmann, 2019). Even though education 
outside of school has an undeniable effect, teachers don’t include education practices outside of school sufficiently in the 
education process because of limitations of ƚŝŵĞ�ĂŶĚ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�;�ŽƌƐŽƐ͕��Žƌŝđ͕�Θ�WĂƚŽĐƐŬĂŝ�ϮϬϭϴͿ͘�dĞĂĐŚĞƌƐ�ĚŽŶ͛ƚ�ƵƐĞ�outside-
of-school practices in the education process sufficiently because of factors like planning, responsibility, ĂŶĚ�ĐŽƐƚƐ� ;<ĂƚŦƌĐŦŽŒůƵ͕�
2019).   

Field trips are an important component of the education system.  Even though field trips are important for education, few 
types of research have been conducted on the ĞĨĨĞĐƚƐ�ŽĨ�ĨŝĞůĚ�ƚƌŝƉƐ�ŽŶ�ƐƚƵĚĞŶƚƐ͛�ĂĐĂĚĞŵŝĐ�ůĞĂƌŶŝŶŐ�;tŚŝƚĞƐĞůů͕�ϮϬϭϲͿ͘�DĂŶǇ�ƐĐŚŽŽůƐ�
ignore field trips with the thought that they do not affect academic success. Yet, field trips to informal learning environments such 
as museums and zoos have special academic goals besides the ĞŶƚĞƌƚĂŝŶŝŶŐ�ĂƐƉĞĐƚ�;tŚŝƚĞƐĞůů͕�ϮϬϭϲͿ͘�DĂŶǇ�ĞĚƵĐĂƚŽƌƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�
ignore the benefits of field trips by thinking that they take too much time and are hard to organize (Kaewkitipong, Chen, & 
Ractham, 2016). Even though field trips are reliable methods to attract students to disciplines like geology, in practice, they are 
not used often. Field trips have started to take apart in education rarely because of transportation problems, decreasing financial 
ĂŶĚ�ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƵƉƉŽƌƚ�;�ƵƌƐǌƚǇŶ͕�ϮϬϭϳͿ͘�DŽƌĞŽǀĞƌ͕�ĞĚƵĐĂƚŽƌƐ͛�ŝŶƚĞƌĞƐƚ�ŝŶ�ĨŝĞůĚ�ƚƌŝƉƐ�ŚĂƐ�ďĞĞŶ�ĚŝŵŝŶŝƐŚed because they require 
too much preparation ĂŶĚ�ŽĨĨŝĐŝĂů�ƉƌŽĐĞĚƵƌĞƐ�ĂŶĚ�ďĞĐĂƵƐĞ�ŽĨ�ĨŝŶĂŶĐŝĂů�ƉƌŽďůĞŵƐ͘�DĂŶǇ�ƚĞĂĐŚĞƌƐ�ĚŽŶ͛ƚ�ƉƌĞĨĞƌ�ĨŝĞůĚ�ƚƌŝƉƐ�ďĞĐĂƵƐĞ�
of a lack of funds and too many risks (Obadiora, 2016). It is debated that field trips cost too much, especially for students (Patel, 
2015). Quantitative research on affective and cognitive learning outcomes provided by field trips is limited (Whitesell, 2016). It is 
not fully understood students’ interactions on trips and how students’ performances in informal science learning can be improved 
(Chen, Xin, & Chen, 2017).     

When researching ŝŶĨŽƌŵĂů� ůĞĂƌŶŝŶŐ� ĞŶǀŝƌŽŶŵĞŶƚƐ� ŽĨ� ĚŝĨĨĞƌĞŶƚ� ŐƌĂĚĞƐ� ŝŶ� ƌĞůĂƚĞĚ� ůŝƚĞƌĂƚƵƌĞ� ĂƌĞ� ƌĞǀŝĞǁĞĚ͖� �ŝĐŬ� ;ϮϬϭϰͿ� ŚĂƐ�
concluded in his research that students’ debate on trips and worksheets used during trips assist cognitive and affective learning 
ŽĨ�ƐƚƵĚĞŶƚƐ͘��ǀĐŦ�ĂŶĚ�'ƺŵƺƔ�;ϮϬϭϵͿ�have remarked in their research done in social studies lessons that field trips provide active 
and permanent learning via learning by doing and experience. Also, they state that outside-of-school activities improve students’ 
sense of wonder, enable learning through seeing and touch and reinforce knowledge. Whitesell (2016) has determined in his 
research with secondary students that field trips improve students’ academic success. Tal and friends (2014) in their research with 
secondary students have concluded that good communication between teachers and guides out outside-of-schooling 
environments improves the quality of trips as it increases environments in that students can interact with each other and discover 
by musing bling active learning and psychomotor activities.   

<ĂƚŦƌĐŦŽŒůƵ� ;ϮϬϭϵͿ� ŝŶ�ŚŝƐ� ƌĞƐĞĂƌĐŚ�ǁŝƚŚ� ƐĞĐŽŶĚĂƌǇ� ƐƚƵĚĞŶƚƐ�ŚĂƐ�ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ� ĨŝĞůĚ� ƚƌŝƉƐ� ƐƵƉƉŽƌƚ�ŬŶŽǁůĞĚŐĞ�ŐĂŝŶĞĚ� ŝŶ� the 
classroom and increase the use of knowledge of students. Behrendt (2014) in his research with secondary students on biology 
field trips has stated that interaction makes trips deeper, friends and peers are an important part of the trips, and teachers should 
encourage students to ask questions and answer, and support students’ feedback. Achen and friends (2019) in their research have 
concluded that field trips with graduated students help students to get hold of content and increase their preparedness in related 
disciplines. Jolley and friends (2019) in their research with university students have concluded that field trips provide knowledge 
fundamentally, allow students to put their knowledge into practice, improve student problem-solving skills by giving them 
responsibilities, and help enhance student-student and student-educator interaction.               

Falgoust (2017) in his he has found that university students want to spend time in informal environments. However, they don’t 
use informal environments because of constraints such as time, material, transportation, ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ͘�DĞƌƚŽŒůƵ�;ϮϬϭϵͿ�ŝŶ�ŚŝƐ�
study, he has concluded that teacher candidates provide permanent learning by doing in out-of-school learning environments. 
�ŽƐƚĂŶ�^ĂƌŦŽŒůĂŶ�and <ƺĕƺŬƂǌĞƌ�;ϮϬϭϳͿ�ŝŶ�ƚŚĞŝƌ�ƌĞƐĞĂƌĐŚ�ŚĂǀĞ�ĚĞĚƵĐĞĚ�ƚŚĂƚ teacher candidates point out informal environments 
ĂŝĚ� ƉĞƌŵĂŶĞŶƚ� ůĞĂƌŶŝŶŐ͘� 'ƺƌƐŽǇ� ;ϮϬϭϴͿ� ŝŶ� ŚŝƐ� ƐƚƵĚǇ� ŚĂƐ� ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ� ĞǆƉůĂŝŶ� ŽƵƚ-of-school learning 
environments contribute to students’ cognitive, affective and lifelong skills. Kubat (2018) found that in his study with science 
teachers, they specify informal learning environments provide permanent learning with firsthand experiences, but these 
environments have disadvantages such as exceƐƐŝǀĞ�ůĞŐĂů�ƉƌŽĐĞĚƵƌĞƐ͘��ŝĕĞŬ�ĂŶĚ ^ĂƌĂĕ�;ϮϬϭϳͿ�ŝn their research on science teachers 
said that out-of-school learning environments provide useful knowledge in daily life and this environment offers teaching 
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opportunities, ĂĐĐŽƌĚŝŶŐ�ƚŽ�ŝŶĚŝǀŝĚƵĂů�ĚŝĨĨĞƌĞŶĐĞƐ͕�ďƵƚ�ŝƚ�ŚĂƐ�ĚŝƐĂĚǀĂŶƚĂŐĞƐ�ƐƵĐŚ�ĂƐ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ĂŶĚ�ĚŝƐĐŝƉůŝŶĞ͘��ŽŒĂŶ�ĂŶĚ�ŚŝƐ�
friends (2018) in their study with a science teacher concluded that field trips enable students to put knowledge into practice and 
also increase motivation and permanent learning. Richardson (2011) in this study with adults, they have found that field trip 
improves scientific curiosity and provides scientific reasoning.   

It is also possible to come across studies on online trips in the literature. Chen and his friends (2017) in their research they 
investigated the effect of a mobile system that will increase the students' interaction with the trip. They stated that mobile systems 
will have great potential in informal learning environments in the future (Chen, Xin, & Chen, 2017). Lai (2018) in his study with 
adults found that online informal learning environments increase individuals' knowledge acquisition and development of online 
ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƐŬŝůůƐ͘�DĞĂĚ�ĂŶĚ�ŚŝƐ�ĨƌŝĞŶĚƐ�;ϮϬϭϵͿ�ŝŶ�ƌĞƐĞĂƌĐŚ�ǁŝƚŚ�ŚŝŐŚ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ�ƚŚĞǇ�ŚĂǀĞ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ǀŝƌƚƵĂů�ĨŝĞůd 
trips promoted with online provide active and authentic learning and he found significant differences in students' knowledge 
acquisition. Kaewkitipong and his friends (2016) in their study, used social media to increase field trips and they have found that 
social media increased students’ satisfaction if field trips promote with social media, it will be more beneficial for students with 
less time and effort.   

If we seek studies on ƌĞĐǇĐůŝŶŐ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�<ĂƚŦƌĐŦŽŒůƵ�;ϮϬϭϵͿ�ĨŽƵŶĚ�ƚŚĂƚ�ĨŝĞůĚ�ƚƌŝƉ�ǁŝƚŚ�ƌĞĐǇĐůŝŶŐ�ƐƵƉƉŽƌƚƐ�7th-grade students 
learning. Bakar (2013) concluded that science and arts center students have a low level of knowledge about the damage caused 
by plastic to the environment. Islam and his friends (2019) found that in their study waste should not be seen as a resource and 
we can be obtained from waste, environmental and economic benefits, reduction in CO2 emissions, and using energy will be 
decreased with recycling. Harman and Çelikler (2016) found that in their research with university students, although students 
know the meaning and purpose of recycling, s students’ awareness of recycling is ůŽǁ͘�DƌĞŵĂ (2008) concluded that in her study 
students learn the importance of recycling at school or at home, attitudes, and behaviors toward recycling depend on a wide 
variety of factors.   

Research generally focuses on the advantages and disadvantages of informal learning environments in the literature and there 
is limited information on how to increase the interaction of students during ƚŚĞ�ƚƌŝƉ͘�DŽƌĞŽǀĞƌ͕�ŚŽǁ�ƚŚĞ�ƚƌŝƉ�ĂĨĨĞĐƚĞĚ�ƐƚƵĚĞŶƚƐΖ�
consciousness and awareness of environmental concepts was not discussed in detail.  

In this research, we investigate developing students' ideas about how the recycling process works, we want to figure out the 
environmental effects of recycling and try to answer the questions what is recycling? What can be recycled? How do clear students 
misconceptions about recycling? How to increase their learning? In addition, we aim to increase student learning by processing 
the ͞�ŽŵĞƐƚŝĐ�tĂƐƚĞ� ĂŶĚ� ZĞĐǇĐůŝŶŐ� hŶŝƚ͟� ŝŶ� ƚŚĞ� ƐĐŝĞŶĐĞ� ĐƵƌƌŝĐƵůƵŵ�ǁŝƚŚ� ŝŶĨŽƌŵĂů� ůĞĂƌŶŝŶŐ� ĞŶǀŝƌŽŶŵĞŶƚƐ͕� ĂŶĚ�ǁĞ�ǁŝůů� ŐƵŝĚĞ�
teachers and other researchers with this research and contribute to the literature on how science education can be carried out in 
informal learning environments. Furthermore, once we share research results with another researcher, it will contribute to the 
literature and guide future studies. 

Problem Statement 

What is the effect of household waste and recycling in informal learning environments on the learning of 7th-grade students?   

Purpose of the study 

This study aims to increase student learning by processing household waste and recycling units in the science curriculum with 
informal learning environments, guiding teachers and other researchers about recycling matter, and contributing it to the 
literature on science education in informal learning environments.   
The research also aims to examine the effect of processing domestic waste and recycling in the science curriculum with informal 
learning environments on student learning.   

The rationale of the Study  
When the literature on informal learning environments is examined, it is seen that studies that draw attention to the positive and 
negative aspects of teaching in these environments have gained intensity. In addition, it is stated that the number of researchers 
performing field trips is low due to various limitations. There is limited information on research on how to increase students' 
learning by increasing their interaction in informal learning environments and it is not known how to create attitudes, behaviors, 
and consciousness in this direction in students.    
Recycling center trips are considered informal learning activities. With this research, it is thought that students will learn about 
recycling facilities and what recycling is, what can be recycled, and how the recycling process and eliminate misconceptions and 
increase learning about recycling. The study, it is aimed that students to understand the environmental effects of recycling 
activities and increase their awareness about recycling. In addition, it is thought that it will contribute to teachers, researchers, 
and the literature, and will guide further studies with the results of this research.   
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D�d,K�/MATERIALS 

In this part of the research, it is explained the research model, the study group of the research, data collection tools, and data 
analysis.   

Model of the Research  
In the research, it was used the phenomenology design, one of the qualitative research designs. The phenomenology design 
focuses on a person's first-order experiences about a phenomenon. And, it aims to have in-depth information about the 
phenomenon (Creswell, 2007). In this study, researchers are focusing on the students' experiences with household waste and 
recycling. 

Study Group of the Research  
The study group of this research consists of 14 secondary school students studying in a public school in the city center of Aksaray 
in the spring term of the academic year 2019-2020. When choosing the study group, it was chosen easily accessible case sampling 
methods which kind purposive sampling methods. In an easily accessible situation sampling, the researcher chooses a situation 
ƚŚĂƚ�ŝƐ�ĞĂƐǇ�ƚŽ�ĂĐĐĞƐƐ�ĂŶĚ�ĂĚĚƐ�ƐƉĞĞĚ�ĂŶĚ�ƉƌĂĐƚŝĐĂůŝƚǇ�ƚŽ�ƚŚĞ�ƐƚƵĚǇ�;zŦůĚŦƌŦŵ�Θ�bŝŵƔĞŬ͕�ϮϬϭϲͿ͘� 

Data Collection Tools  
In the research, the data were collected through a field trip opinion form and semi-structured interview questions, which were 
about domestic waste and recycling topics and developed by researchers, including open-ended questions. The trip opinion form 
was applied to the students before and after the trip. In the process of developing data collection tools, firstly was made literature 
review in the national and international areas and trip interview form, and semi-structured interview questions were prepared. 
For the content validity of the questions, expert opinion was taken from 2 experts in the field of science education. After this 
process, it was determined opinion form and the scope of the interview questions were. The forms were applied as a pilot to 10 
middle school 7th-grade students to determine whether the items in the draft form are clear and understandable. Necessary 
corrections were made and the final form was given to the trip interview form and semi-structured interview questions. 

&ŝĞůĚ�dƌŝƉ�KƉŝŶŝŽŶ�&Žƌŵ�� 
A trip opinion form was used which was developed by the researcher to learn the opinions of the students about the recycling 
facility, which is an informal learning environment. The field trip opinion form consists of 10 open-ended questions. The form was 
applied to the students participating in the trip as pre-test and post-test. In the form, there were questions such as “What does 
the recycling facility evoke for ǇŽƵ͍͟�ĂŶĚ�͞tŚĂƚ�ĂƌĞ�ǇŽƵƌ�ĞǆƉĞĐƚĂƚŝŽŶƐ�ĨƌŽŵ�ƚŚĞ�ƌĞĐǇĐůŝŶŐ�ĐĞŶƚĞƌ�ƚƌŝƉ͍͟ 

Semi-structured interview questions 

Semi-structured interviews were conducted with the students participating in the trip to determine the effect of processing 
household waste and recycling in informal learning environments on student learning. Semi-structured interview questions 
consisting of 8 open-ended questions were prepared by the researchers. Semi-structured interview questions were presented to 
field experts. Corrections were made according to feedback and the interview questions were given their final form. Semi-
structured interviews were carried out by the students who participated in the field trip. In semi-structured interview questions, 
there were questions such as “what are the benefits of teaching in out-of-ƐĐŚŽŽů�ƐĞƚƚŝŶŐƐ͍͕͟�͞What interested you most about the 
ƌĞĐǇĐůŝŶŐ�ĨĂĐŝůŝƚǇ�ƚƌŝƉ͍͟�ĂŶĚ�͞ǁŚĂƚ�ĂƌĞ�ǇŽƵƌ�ƚŚŽƵŐŚƚƐ�ŽŶ�ŵĂŬŝŶŐ�ƐƵĐŚ�ƚƌŝƉƐ�ŝŶ�ǇŽƵƌ�ƐĐŝĞŶĐĞ�ĐůĂƐƐĞƐ͍͟ 

Analysis of Data   
The study examined students’ answers to the semi-structured interview questions with the trip opinion form. Content and 
descriptive analysis were used in the analysis of students' answers. Codes, categories, themes, and sub-themes were constructed 
with the given answers. Firstly, notes for the trip, student answers, and audio and video recordings were made into written 
documents. While the ĐŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ�ƉƌŽĐĞƐƐ͖�ĐŽĚĞƐ͕�ĐĂƚĞŐŽƌŝĞƐ͕�ƚŚĞŵĞƐ, and sub-themes were created for student answers. 
Similar codes of answers are grouped in categories and themes and frequency tables of the codes were made. In the descriptive 
analysis part, student answers are given by quoting directly without comment. In addition, correlations were made between the 
themes determined in the content analysis. The analysis of the data was donĞ�ďǇ�Ϯ�ƌĞƐĞĂƌĐŚĞƌƐ�ĂŶĚ�ĐŽŵƉĂƌĞĚ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�DŝůĞƐ�
and Huberman's (1994) internal consistency formula, the percentage of agreement between researchers was calculated as 85%. 

Field Trip Process   
We planned to learn what is recycling? What can be recycled? How do clear students misconceptions about recycling? How to 
increase their learning?  And get cognitive acquisitions with "Domestic Waste and Recycling" 7th grade Science lesson curriculum 
unit in field trip about recycling. Before the trip, students were informed about the trip and necessary permissions were obtained 
from the parents’ students and the school administration. Before the trip, students answered questions such as what is recycling. 
What is recycling used for? Which materials can be recycled? In the school. A meeting was held with Aksaray Recycling Center 
officials before the trip and center officials were informed about the student trip 3 weeks ago.  
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The recycling center is located in the Aksaray city center. Some of the material can be recycled at the center. Products such as 

packaging waste, plastic, metal, glass, and wood can be recycled at the Recycling Center. Students can view the recycling of plastic, 
packaging waste collection, and separation by visiting the metal and glass recycling departments on trips. The staff of the center 
provided information to the students about their work by guiding the students throughout the trip. Students learn what stages 
waste packaging goes through in the recycling center, respectively, and which products can be recycled, what are the contributions 
of recycling to the country's economy? During the trip, audio and video recordings, photographs, and observer notes were used 
to collect information about the trip. After the trip, the form with questions about recycling was applied to the students again. 
Interviews were held with volunteer students so that students could share their experiences about the trip. Student interviews 
were recorded with the video. The data for the trip are presented in the findings section.   

&/E�/E'^� 

In this part of the research, the findings regarding the answers given to the trip interview form and semi-structured interview 
questions are included to learn the thoughts of secondary school students about teaching the recycling facility as an informal 
learning environment, the subject of household waste, and recycling.  

Findings of ƚŚĞ�dƌŝƉ�KƉŝŶŝŽŶ�&Žƌŵ�WƌĞ-Test   
In the research, it is included the findings of the opinions of the students on the trip before the recycling center trip. The question 
what do you think recycling is? Student answers were presented in Table 1.   

dĂďůĞ�ϭ͘�&ŝŶĚŝŶŐƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĂŶƐǁĞƌƐ�ŐŝǀĞŶ�ďǇ�ƚŚĞ�Ɛtudents about what recycling is 

Answer F 
Reusing materials 4 
Loving the environment  2 
Not wasting  2 
Investing in society  1 
Economic gain 1 
Environmental cleanliness 1 

Students gave different answers to the question of what recycling is before the trip. Students explained recycling as reusing 
materials at the highest rate (f=4). Students exemplify recycling benefits such as loving the environment (f=2), not wasting (f=2), 
environmental cleanliness (f=1), and economic gain (f=1). Before the trip, the students mentioned the contribution of recycling in 
ŶĂƚƵƌĞ͖ they did not mention the relation of recycling with raw material. The question which materials do you think can be 
recycled? Student answers were presented in Table 2. 
dĂďůĞ�Ϯ͘�&ŝŶĚŝŶŐƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĂŶƐǁĞƌƐ�ŐŝǀĞŶ�ďǇ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĂďŽƵƚ�ǁŚŝĐŚ�ƐƵďƐƚĂŶĐĞƐ�ĐĂŶ�ďĞ�ƌĞĐǇĐůĞĚ  

Answer F 
Paper  10 
Plastic 10 
Glass 10 
Battery  3 
DĞƚĂů 3 
Bottle 1 
Everything 1 

  When table 2 was examined, students (f=10) said that paper, glass, and plastic are recyclable materials. Students (f=3) 
explained that batteries and metals can be recycled. Student (f=1) thinks that all materials can be recycled. They frequently 
answered such as paper, plastic, and glass, recyclable materials, but they seldom mentioned substances such as batteries and 
metals. Before the trip, the students did not agree on oil, electronic waste, and medical and chemical wastes among recyclable 
materials. The question which why is recycling done? Students’ answers were presented in Table 3. 

dĂďůĞ�ϯ͘�&ŝŶĚŝŶŐƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĂŶƐǁĞƌƐ�ŐŝǀĞŶ�ďǇ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƌĞĐǇĐůŝŶŐ� 

Answer F 
Prevent environmental pollution  6 
Not harm the environment  4 
Prevention of waste 3 
Prevent cutting of trees 2 
Get income 1 
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When table 3 was analyzed, the students (f=6) stated that recycling was done to prevent environmental pollution, while 

students (f=4) stated that recycling was done to not harm the environment. Students (f=3) explained that recycling was done 
prevention of waste.  Students (f=3) stated that recycling was done to prevent cuts to trees and student (f=1) recycling was done 
to get to income. Students explained the purpose of recycling as preventing environmental pollution and not harming nature. The 
question is asked students how they think recycling takes place. And student answers were presented in Table 4.  

dĂďůĞ�ϰ͘�&ŝŶĚŝŶŐƐ�ŽŶ�ƐƚƵĚĞŶƚ�ƌĞƐƉŽŶƐĞƐ�ĂďŽƵƚ�ŚŽǁ�ƌĞĐǇĐůŝŶŐ�ŝƐ�ĚŽŶĞ� 

Answer F 

Collecting items one by one 5 
With recycling bins 3 

Through several stages 2 

Physical and chemical method 2 
I don't know 2 

When table 4 was examined, students explained that students (f=5) think recycling was done by collecting items one by one. 
Students (f=3) explained that recycling of wastes was done with recycling bins. Students (f=2) stated that recycling was done 
through several stages and by physical and chemical methods. Students (f=2) answered this question as I don't know. Students 
think that recycling wastes are collected separately with recycling bins and made with certain physical and chemical processes. 
The question is asked to students what does the recycling, institution mean for you. And it was presented their answers in table 5. 

dĂďůĞ�ϱ͘�The findings of ƚŚĞ�ĐŽŶĐĞƉƚƐ�ƚŚĂƚ�ƚŚĞ�ƚƌŝƉ�ĞǀŽŬĞƐ�ŝŶ�ƐƚƵĚĞŶƚƐ� 

Answer F 
New products from waste 4 
Factory  2 
Renovation 2 
Saving 1 
Reuse 1 
Nature 1 
Change of state of matter 1 
Economic development 1 
Prevention of environmental pollution, 1 
Sustainable development 1 
Environment 1 
DĂĐŚŝŶĞƌǇ 1 

 When table 5 was analyzed, it is seen that the subject of recycling evokes quite a lot of concepts in students. The students 
(f=4) stated that the trip to the recycling plant with make new products from waste. Students (f=2) think that the trip was related 
to the issue of factory and renovation. Students (f=1) explained that the trip was related to the issue of saving, reuse, nature, 
change of state, economic development, prevention of environmental pollution, sustainable development, environment, and 
machinery. Students associated recycling with concepts such as obtaining new products by reusing wastes, saving, factory and 
machinery. The question is asked students what their expectations from the recycling center trip are. And student answers were 
presented in Table 6. 

dĂďůĞ�ϲ͘�Findings regarding students' expectations from the trip  

Answer F 
Get information about recycling 7 
sŝĞǁ�ƌĞĐǇĐůŝŶŐ�ƉƌŽĐĞƐƐ 5 
Prevent environmental pollution 1 
Learn new things and  1 

Distinguish substances from each other. 1 

When table 6 was examined, students (f=7) explained that expectations get information with recycling center trip. Students 
(f=5) think they would view the recycling process. Students (f=1) stated that they hope to prevent environmental pollution, learn 
new things, and distinguish substances from each other. When students’ answers are analyzed, it is seen that they have 
expectations such as obtaining information about recycling learning earning new information and viewing the recycling event 
more closely. The question is asked students what topics in science class they think the recycling center trip might be about. And 
student answers were presented in Table 7. 
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dĂďůĞ�ϳ͘�Findings of the subject of the trip  

Answer F 
Energy conversions 5 
Environmental science 4 
Sustainable development 3 
Substance and industry 2 
Global warming 1 
Domestic waste 1 
Change states of matter 1 
Physics 1 
Chemistry 1 
Simple machines 1 
Chemical reactions 1 
States of matter 1 

When table 7 was analyzed, it has been observed that students associate the recycling event with a large number of subjects 
in science. The students (f=5) stated that the recycling center trip might be about energy conversions. The students (f=4) think 
recycling center trips might be environmental science. Students (f=3) explained that the trip will be about sustainable 
development. Students (f=2) said that trips could be related to substance and industry. Students (f=1) stated that recycling center 
trips might be global warming, domestic waste, phase change, physics, chemistry, simple machines, chemical reactions, and states 
of matter.  

Findings of ƚŚĞ�dƌŝƉ�KƉŝŶŝŽŶ�&Žƌŵ�WŽƐƚ-Test   
After the trip, the trip opinion form was applied as a post-test to learn the opinions of the students about the trip after the 

recycling center trip. The question is asked what you think recycling is. And it is presented their answers in table 7. 

dĂďůĞ�ϴ͘ Findings of the answers given by the students about what recycling is  

Answer F 

DĂŬĞ�ƐƵďƐƚĂŶĐĞƐ�ƌĞƵƐĂďůĞ 12 

Recycling of waste to nature 4 

Protect nature  1 
Contribute to the economy 1 
Providence 1 
Separate substances 1 

When table 8 was examined, students (f=12) said that recycling is a kind of process to make substances reusable. The students 
(f=4) stated that the recycling center is identified of recycle waste. Students (f=1) explained that recycling is protect nature, 
contributes to the economy, providence, and separates substances. When student answers were analyzed, the students defined 
the recycling event as providing raw materials to nature so that the materials can be reused and contribute to the economy by 
protecting nature. The question is asked to students what topics in science class materials do you think can be recycled. And it is 
presented their answers in table 9. 

dĂďůĞ�ϵ͘�&ŝŶĚŝŶŐƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĂŶswers given by the students about which substances can be recycled  

Answer F 
Paper  13 
Plastic 13 
Glass 13 
Battery  10 
DĞƚĂů 10 
Electronic waste 8 
medical and chemical substances  6 
Oil 6 

When the students’ views about substances that can be recycled were examined after the rip in table 9, students (f=13) think 
that paper, glass, and plastic can be recycled. The students (f=10) stated that batteries and metals can be recycled. The students 
(f=8) involve in electronic waste recycling too. The students (f=6) indicate that medical and chemical substances and oil can be 
recycled. With The trip, the students realized that they can be reused by recycling many substances that were not non-disposable 
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such as batteries, oil, and electronic and chemical waste. Students answered the questions for what purpose is recycling done. 
Students’ answers were presented in table 10. 

dĂďůĞ�ϭϬ͘�&ŝŶĚŝŶŐƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĂŶƐǁĞƌƐ�ŐŝǀĞŶ�ďǇ�ƚŚĞ�ƐƚƵĚĞnts regarding the purpose of recycling  

Answer F 
Reducing raw material use 10 
Prevent environmental pollution 8 
Providence 6 
Reusing of waste materials  6 
Contributing to The economy 6 
hƐĞ�ĐŽƵŶƚƌǇ�ƌĞƐŽƵƌĐĞƐ�efficiently  5 
Protect nature 5 
Decrease global warming 4 

tŚĞŶ�ƚĂďůĞ�ϭϬ�ǁĂƐ�ĞǆĂŵŝŶĞĚ͖� ƚŚĞ�ƐƚƵĚĞŶƚƐ (f=8) stated that recycling was done to prevent environmental pollution while 
students (f10) stated that recycling was done to reduce the raw material.  Students (f=6) stated that recycling was done for 
providence, reusing waste materials, and contributing to the economy. Students (f=5) think that recycling was done to use the 
country’s resources efficiently and protect nature. Students (f=4) stated that recycling was done to decrease global warming. 
Students think that it is provided with recycling by reducing the use of raw materials, and efficient use of natural resources and 
thus, they think that it is aimed to generate an income by practicing economy. The question is asked to students how did you 
recycle? And it is presented their answers in table 11. 

dĂďůĞ�ϭϭ͘�&ŝŶĚŝŶŐƐ�ŽŶ�ƐƚƵĚĞŶƚ�ƌĞƐƉŽŶƐĞƐ�ĂďŽƵƚ�ŚŽǁ�ƌĞĐǇĐůŝŶŐ�ŝƐ�ĚŽŶĞ� 

Answer F 
The materials by separating from each other 12 
Heating the waste materials in the oven 10 
Forming  10 
Lessen with press 10 
Through some process 8 

tŚĞŶ� ƚĂďůĞ�ϭϭ�ǁĂƐ�ĞǆĂŵŝŶĞĚ͖� ƐƚƵĚĞŶƚ� ;ĨсϭϮͿ� ƐƚĂƚĞĚ� ƚŚĂƚ� ƌĞĐǇĐůŝŶŐ�occurred the materials by separating from each other. 
Students (f=10) think recycling was done by heating the waste materials in the oven, melting, forming, and lessening with a press. 
Students (f=8) explained that recycling waste was done by going through some phrases. Students stated that in the recycling 
process wastes were collected separately from each other. 

dĂďůĞ�ϭϮ͘�&ŝŶĚŝŶŐƐ�of the subject of the trip  

Answer F 
Human and environment 10 
Energy transformations 10 
Sustainable development 9 
Domestic wastes 8 
Global warming 6 

tŚĞŶ� ƚĂďůĞ� ϭϮ�ǁĂƐ� ĞǆĂŵŝŶĞĚ͖� ƐƚƵĚĞŶƚƐ� ;ĨсϭϬͿ� ĂƐƐŽĐŝĂƚĞĚ� ƚŚĞ� ƚƌŝƉ� to the recycling plant with the subjects of human and 
environment and energy transformations in the science course. Students (f=9) think that the trip was related to the issue of 
sustainable development. Students (f=8) explained that the trip was related to the issue of domestic waste. Students (f=6) stated 
that the recycling plant trip was related to the issue of global warming. The students stated that the recycling trip was mostly 
about environmental issues. 

While students gave limited information about what recycling was and for what purpose and did not associate the recycling 
event with the environment before the trip, the students explained the recycling event in detail and talked about the 
environmental and economic effects of the recycling event after the trip. In the pre-application of the trip opinion form, while the 
students were explaining that certain materials such as paper, plastic, and glass were recycled, after the trip, they stated that in 
addition to these items, battery, metal, medical and chemical waste, and liquid oil could be recycled. While students thought that 
the recycling activity was done by going through some simple stages with the recycling boxes before the trip, they explained that 
the recycling was done by separating the materials from each other, reducing the wastes by pressing, heating, and melting in the 
oven and shaping stages after the trip. 
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Findings Regarding Semi-Structured Interview  

Semi-structured interviews were conducted with 10 students who participated in the trip to learn more about the opinions of 
the students after the recycling facility trip. What are your thoughts on the recycling trip you took? The students stated that they 
had a good day and learned new information they did not know͘�dŽ�ƚŚŝƐ�ƋƵĞƐƚŝŽŶ͕�ƐƚƵĚĞŶƚ��͖�ǁe had a different day than the days 
at school. The recycling plant was a huge place. There were many machines in the facility. We were very interested in the 
harmonious operation ŽĨ�ƚŚĞ�ŵĂĐŚŝŶĞƐ͕�ƐŚĞ�ƌĞƉůŝĞĚ͘�^ƚƵĚĞŶƚ��͖�Ěuring the tour, the guide responsible for the facility accompanied 
us. She answered all the questions we had. She replied that she learned a lot of new information about recycling. Another student 
D͖�ƵƐĞĚ�ƚŽ�ĚŽ�ƐĐŝĞŶĐĞ�ůĞƐƐŽŶƐ�Ăƚ�ƐĐŚŽŽů�ďǇ�ǁƌŝƚŝŶŐ͕�ƌĞĂĚŝŶŐ�ďŽŽŬƐ, and working on the smartboard. Today we went on a trip to the 
recycling plant. We learned by traveling, seeing, and having fun. It was seen that the student answers given to this question gained 
intensity in codes such as interest, fun, happiness, curiosity, and excitement, and student answers were grouped under the theme 
of motivation. On a different day, gaining experience, and adventure answers are classified as experience themes. The theme of 
learning new things, gaining knowledge, and elaborating what has been learned was determined. 

It is asked to students ‘’did your recycling trip meet your expectations? ‘’ while % 78.57 of the students answered yes, % 22.43 
students answered no, the trip did not meet our expectations. The students explained the reasons for meeting their expectations 
of the trip by learning by traveling and seeing, working with employees diligently, and answering all the questions that were asked. 
^ƚƵĚĞŶƚ��͖�ƚŚĞ�ƚƌŝƉ�ŵĞƚ�ŵǇ�ĞǆƉĞĐƚĂƚŝŽŶƐ͘��ĞĐĂƵƐĞ�/�ŚĂǀĞ�ƐĞĞŶ�ŐŝŐĂŶƚŝĐ�ŵĂĐŚŝŶĞƐ͘�/�ĂŶƐǁĞƌĞĚ�Ăůů�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ƚŚĂƚ�ĐĂŵĞ�ƚŽ�ŵǇ�
ŵŝŶĚ͘�^ƚƵĚĞŶƚ��͖�ƚŚĞ�ƚƌŝƉ�ŵĞƚ�ŵǇ�ĞǆƉĞĐƚĂƚŝŽŶƐ͘�/�ůĞĂƌŶĞĚ�ĂďŽƵƚ�ƌĞĐǇĐůŝŶŐ�ďǇ�ƚƌĂǀĞling and seeing. The students stated as the reason 
why the trip did not meet their expectations it should have been given more time and the trip area was small. Student F expressed 
that I can't say that the trip met my expectations. Because I thought there was a separate facility for each item. It is not as I 
thought.  

Another interview question was “what interested you most about the recycling facility trip?’’ The students answered genera 
that that plastic is a recycling process and the machines consist of a recycling facility. While student D answered that the raw 
material of the plastic was very interesting. This caught my attention on the trip. Then, I watched the melting of the plastic 
ĐƵƌŝŽƵƐůǇ͘� �ŶŽƚŚĞƌ� ƐƚƵĚĞŶƚ� �͖�ŵĂĐŚŝŶĞƐ� ƐĞƉĂƌĂƚĞ� ƐƵďƐƚĂŶĐĞƐ� ĨƌŽŵ� ĞĂĐŚ other. This caught my attention. He/she stated that 
thousands of papers are turned into raw materials in machines. When the students' responses were examined, it was explained 
that the most interesting event of the trip was the pressing of wastes, the raw material of plastic, shaping the products, and huge 
machines. 

The other question is ‘’ what he t can be the benefit of this kind of extra scholastic activity?’’ Students answered that the trip 
ƉƌŽǀŝĚĞĚ�ŵĂŶǇ�ďĞŶĞĨŝƚƐ͘�^ƚƵĚĞŶƚ�/͖�dŚĂŶŬƐ�ƚŽ�ƚŚĞ�ƚƌŝƉ͕�/�ůĞĂƌŶed better in the open air. I am not interested in science but now I am. 
^ƚƵĚĞŶƚ��͖�ƚŚĞ�ƚƌŝƉ�ŵĂĚĞ�ŝƚ�ĞĂƐŝĞƌ�ƚŽ� ůĞĂƌŶ�ĨŽƌ�ƵƐ͘�dŚĂŶŬƐ�ƚŽ�the trip, I learned the ĐŽƌƌĞĐƚ�ĨŽƌŵ�ŽĨ�ŵĂŶǇ�ƐƵďũĞĐƚƐ͘�^ƚƵĚĞŶƚ�<͖� /�
learned different, detailed, and interesting informatiŽŶ�ĚƵƌŝŶŐ� ƚŚĞ� ƌĞĐǇĐůŝŶŐ� ĨĂĐŝůŝƚǇ� ƚƌŝƉ� ƚŽĚĂǇ͘� ^ƚƵĚĞŶƚ��͖� /� ŚĂǀĞ� ůĞĂƌŶĞĚ� ƚŚĂƚ�
recycling is not as easy as, and waste materials go through many stages. I was conscious of recycling. I think thanks to such trips, 
people behave consciously. The answers given to this interview question were grouped under the themes of interest, curiosity, 
interesting and exciting, affective theme, easy and permanent learning, and educational theme by reinforcing what was learned 
and creating environmental awareness and awareness, environmental sensitivity, and environmental impact. ‘’What did you 
observe about recycling during your trip to ƚŚĞ�ƌĞĐǇĐůŝŶŐ�ĨĂĐŝůŝƚǇ͍͛͛�^ƚƵĚĞŶƚ�D͖�/�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�a recycling facility is a place where 
ĞǀĞƌǇƚŚŝŶŐ�ŚĂƉƉĞŶƐ�ƌĞŐƵůĂƌůǇ͘�^ƚƵĚĞŶƚ��͖�ŝŶ�the trip, I had the chance to examine the operation of machines that function like a 
factory. Student A answered that we examined the stages of recycling in detail. Recycling can be done through difficult processes. 
That's why we need to behave well in the environment we live in. 

“Did you have the opportunity to correct your misinformation during your trip to the recycling facility? ‘’ % 35.71 of students 
answered that yes, I corrected my wrong information. % 64.29 of them answered that no, the trip did not provide the opportunity 
to correct ŵǇ�ŵŝƐŝŶĨŽƌŵĂƚŝŽŶ͘�^ƚƵĚĞŶƚ�<͖�ďefore the trip, I thought recycling was simple. However, there were many stages of 
ƌĞĐǇĐůŝŶŐ͘�^ƚƵĚĞŶƚ��͖�stated that I didn't know how papers were separated. Thanks to the trip, I learned that.  

“What are your thoughts on arranging such a trip in your science classes?’’ Students expressed their satisfaction with the trip 
and they demanded arranging more excursioŶƐ͘� ^ƚƵĚĞŶƚ� &͖� ƚŚĂŶŬƐ� ƚŽ� the trip, we understood better. In other lessons, the 
excursions should be arranged on other subjects, especially on subjects that we did not understand. Student �͖�dŚĂŶŬƐ�ƚŽ�the trip, 
our curiosity about the lesson increased. We reinforced what ǁĞ�ůĞĂƌŶĞĚ�ĞĂƐŝůǇ͘�^ƚƵĚĞŶƚ�/͖�ǁith the trip, we had lessons based on 
experiments and observation. The excursions should be arranged frequently. While the answers were grouped under the sub-
themes of understanding the lesson, understanding the subject, thinking about the environmental effects of waste and mental 
effects in science lesson via a trip, doing an experiment and making an observation, data collection, observing the process were 
classified under the theme of conducting research.  

‘’What kind of suggestions do you have so that this trip can be more effective?’’ Students expressed different opinions. Student 
�͖�/�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐĞĞ�ƚŚĞ�ƌĞĐǇĐůŝŶŐ�ƉƌŽĐĞƐƐ�ŽĨ�ĚŝĨĨĞƌĞŶƚ�ŵĂƚĞƌŝĂůƐ�ĂƉĂƌƚ�ĨƌŽŵ�ƌĞĐǇĐůŝŶŐ͘�^ƚƵĚĞŶƚ��͖�ǁe should have been given more 
time to visit the recycling faĐŝůŝƚǇ�ĐŽŵĨŽƌƚĂďůǇ͘�^ƚƵĚĞŶƚ�D͖�Ěuring the trip, there should have been an atmosphere where students 
could easily ask the teacher and guide in charge of everything students sent a state that samples could be given to the students 
about the products formed as a result of recycling.   
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In the study, the effect of the recycling facility tour on the learning of secondary school students was investigated and the 
findings were compared with other research findings in the literature.   

The student’s interest and curiosity about the lesson increased with the visit to the recycling facility. The trip provided for 
students to easily reinforce the knowledge they learned. The students stated that they had an interesting day, they found it was 
more different than at school, and that they had fun on the recycling facility trip. Students want to arrange excursions in other 
disciplines, especially on subjects that they did not understand. It is possible to encounter studies with similar results in the 
ůŝƚĞƌĂƚƵƌĞ͘�/Ŷ�ƚŚĞ�ƐƚƵĚǇ�ĐŽŶĚƵĐƚĞĚ�ďǇ�PŶĞƌ�ĂŶĚ�PǌƚƺƌŬ�;ϮϬϭϵͿ�ǁŝƚŚ�ƚĞĂĐŚĞƌ�candidates, Students stated that they found the trip 
interesting, different, and fun. In the study conduĐƚĞĚ�ďǇ��ǀĐŦ�ĂŶĚ�'ƺŵƺƔ�;ϮϬϭϵͿ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�^ŽĐŝĂů�^ƚƵĚŝĞƐ�
course, Students stated that out-of-school activities develop students' sense of curiosity, provide learning by seeing and touching, 
ĂŶĚ� ŚĞůƉ� ƌĞŝŶĨŽƌĐĞ� ƚŚĞ� ůĞĂƌŶĞĚ� ŝŶĨŽƌŵĂƚŝŽŶ͘�DƌĞma (2008) stated in his/her research that recycling based on environmental 
activities will increase students' awareness with entertainment and motivation about recycling and its environmental effects. 
Richardson (2011) concluded in his study with adults that field trips increase interest in science and science and provide scientific 
reasoning. Becker and his friends (2017) stated that informal learning environments increase students' social and academic 
learning. In the study of Bostan SĂƌŦŽŒůĂŶ�ĂŶĚ�<ƺĕƺŬƂǌer (2017), teacher candidates stated that informal learning environments 
increase the interest of students and increase permanent learning. Demirel and Özcan (2020) students think that the trip is 
interesting and helps to reinforce the knowledge learned in the lesson about the butterfly garden trip in their study.     

Secondary school students defined the recycling event together with the trip as providing raw materials to nature so that they 
can be reused and contribute to the economy by protecting nature. After the trip, the students realized that many items such as 
batteries, oil, electronic and chemical wastes are not disposable but can be reused by recycling. Students think that by reducing 
the use of raw materials by recycling, efficient use of natural resources is ensured, and thus, it is aimed to make a profit by 
practicing economy. Thanks to the trip, students' cognitive learning about domestic waste and recycling increased. There are 
studies which similar findings in the literature. Harman and Çelikler (2016) stated teacher candidates explained the purpose of 
recycling as reducing the use of raw materials and preventing environmental pollution in their research. Also, students stated that 
wastes such as paper, plastic, plastic bottles, batteries, and glass can be recycled. In the study of Aksan (2016), students stated 
that recycling provides reducing the need for raw materials, protects natural resources, and practices the economy. Dick (2014) 
concluded that the field trip supports students' cognitive and emotional learning in his study. Whitesell (2016) concluded that field 
ƚƌŝƉƐ� ŝŶĐƌĞĂƐĞĚ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ͛�ĂĐĂĚĞŵŝĐ�ĂĐŚŝĞǀĞŵĞŶƚ͘�<ĂƚŦƌĐŦŽŒůƵ�;ϮϬϭϵͿ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞ�ĨŝĞůĚ�ƚƌŝƉ�ŽŶ�ƌĞĐǇĐůŝŶg 
increased secondary school students’ learning. Jolley and his friends (2019) made firm that field trips increased university students’ 
knowledge in their studies.    

After the trip, the students learned that recycling is not as easy as they thought, and that waste materials go through many 
stages. They think that the trip has provided them with the awareness and consciousness of recycling. It is possible to encounter 
studies ǁŝƚŚ�ƐŝŵŝůĂƌ�ƌĞƐƵůƚƐ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͘�/Ŷ�ŚŝƐ�ƐƚƵĚǇ͕�DƌĞŵĂ�;ϮϬϬϴͿ�ĞǆƉůĂŝŶĞĚ�ƚŚĂƚ�to increase the participation of students in 
the recycling activity, the environmental benefits of recycling should be emphasized and the students should understand the 
ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƚĂŬŝŶŐ�ƉĂƌƚ�ŝŶ�ƚŚĞ�ƌĞĐǇĐůŝŶŐ�ĞǀĞŶƚ͘�<ĂƚŦƌĐŦŽŒůƵ�;ϮϬϭϵͿ�ƐƚĂƚĞĚ�ƚŚĂƚ�ŚĞ�ĐŽŶĚƵĐƚĞĚ with secondary school students on 
environmental behavior and awareness increased about recycling in the study. Stohlmann (2019) found that students' awareness 
levels increased on agriculture in his study. Behrendt (2014) concluded that secondary school students had positive attitudes and 
awareness toward the concepts of travel about biological parks. Bakar (2013) stated that science and arts center secondary school 
students do not have enough behaviors to use the recycling bin, and environmental education is important for the prevention of 
environmental problems, environmental awareness, and attitude in his research. Aksan (2016) stated that recycling education 
increased the awareness of science teacher candidates about recycling and recyclable products in her study.  

CKE�>h^/KE��E��Z��KDD�E��d/KE^ 

This research, it was aimed to increase student learning by processing domestic waste and recycling units with informal 
learning environments, and some results were obtained based on the findings.   

With the field trip to the recycling facility which is an informal learning environment of the students’ interest and curiosity 
increased in the science course? The field trip increased the interest of the students and facilitated their learning. The trip made 
it possible for the students to easily reinforce the knowledge they learned. Students provided permanent learning thanks to the 
recycling facility trip.     

While the students thought that the recycling of paper, glass, and plastic products, which were commonly recycled could be 
done before the trip, except for paper, plastic, ĂŶĚ�ŐůĂƐƐ͖�ƚhey realized that many other materials such as batteries, oil, electronic 
and chemical wastes could be recycled. The students stated that they had a different day and it was so fun for them compared to 
school days about the recycling facility trip. They think that the trip made them create awareness of recycling.   

After the trip, the students learned that recycling is not as easy as they thought, waste materials go through many stages and 
become raw materials again, thanks to recycling, natural resources are used more efficiently and recycling contributes to the 
country's economy.  
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Concerning research, it is seen that informal teaching practices should be given more place informal teaching environments. 

To increase the frequency of field trips arranged by teachers to informal learning environments, transportation, financial 
limitations, and legal procedures should be eased. It is thought that arranging field trips related to different disciplines will ease 
students' learning. Field trips can be used to increase students' awareness of the environment.   
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Abstract 

Purpose: dŚŝƐ�ƌĞƐĞĂƌĐŚ�ĂŝŵƐ�Ăƚ�ĂŶĂůǇǌŝŶŐ�ŐƌĂĚƵĂƚĞ�ƚŚĞƐĞƐ�ĂŶĚ�ĂƌƚŝĐůĞƐ�ŵĂĚĞ�ŽŶ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂů�ŝŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�dƵƌŬĞǇ�
ƚŚƌŽƵŐŚ�ĐŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ͘ 

Design/Methodology/Approach: /Ŷ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ϭϲ�ƚŚĞƐĞƐ�;ϭϬ�ŵĂƐƚĞƌ͛Ɛ ĂŶĚ�Ɛŝǆ�WŚ� ƚŚĞƐĞƐͿ�ĂŶĚ�ϯϳ�ĂƌƚŝĐůĞƐ�ŵĂĚĞ ďĞƚǁĞĞŶ�
:ĂŶƵĂƌǇ� ϮϬϭϴ� ĂŶĚ� :ƵůǇ� ϮϬϮϬ�ǁĞƌĞ� ĂŶĂůǇǌĞĚ ǁŝƚŚ ĐŽŶƚĞŶƚ� ĂŶĂůǇƐŝƐ͘� dŚĞ� ƐƚƵĚŝĞƐ�ǁĞƌĞ� ĂĐĐĞƐƐĞĚ� ĨƌŽŵ� dŚĞ��ŽƵŶĐŝů� ŽĨ� ,ŝŐŚĞƌ�
�ĚƵĐĂƚŝŽŶ�EĂƚŝŽŶĂů�dŚĞƐŝƐ��ĞŶƚĞƌ�ĂŶĚ�'ŽŽŐůĞ��ĐĂĚĞŵŝĐ�ĚĂƚĂďĂƐĞ͘� 

Findings: /Ŷ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶ�ǁŚŝĐŚ�ĐŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ�ŵĂĚĞ͕�ĐƵƌƌĞŶƚ�ŝƐƐƵĞƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�̂ d�D�ĞĚƵĐĂƚŝŽŶ͕�ĐƵƌƌŝĐƵůƵŵ�ƐƚƵĚŝĞƐ͕�
ĂŶĚ�ƚĞĂĐŚŝŶŐ�ŵĂƚĞƌŝĂů�ĚĞǀĞůŽƉŵĞŶƚ͘� /Ŷ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ͕�ƋƵĂůŝƚĂƚŝǀĞ�ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚ�ǁĂƐ�ƵƐĞĚ�ĂŶĚ�͞ĐĂƐĞ�ƐƚƵĚǇ͟�ĂŵŽŶŐ�
ƋƵĂůŝƚĂƚŝǀĞ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�͞ ƐƵƌǀĞǇ͟�ĂŵŽŶŐ�ƋƵĂŶƚŝƚĂƚŝǀĞ�ƌĞƐĞĂƌĐŚ�ŵŽĚĞůƐ�ǁĞƌĞ�ĨƌĞƋƵĞŶƚůǇ�ƵƐĞĚ͘ A ůŝŵŝƚĞĚ�ŶƵŵďĞƌ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�
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�ƌŐƵŵĞŶƚĂƚŝŽŶ� �ĂƐĞĚ� >ĞĂƌŶŝŶŐ͕� WƌŽũĞĐƚ� �ĂƐĞĚ� >ĞĂƌŶŝŶŐ͕� �ŽŵƉƵƚĞƌ� �ĂƐĞĚ� >ĞĂƌŶŝŶŐ� ŚĂǀĞ� ƉŽƐŝƚŝǀĞ� ƌĞƐƵůƚƐ� ŽŶ� ƐĞůĨ-ƌĞŐƵůĂƚĞĚ�
ůĞĂƌŶŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ͕�ĂƚƚŝƚƵĚĞ�ƚŽǁĂƌĚƐ�ƐĐŝĞŶĐĞ͕�ƐĐŝĞŶƚŝĨŝĐ�ƉƌŽĐĞƐƐ�ƐŬŝůůƐ͕�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ͕�ĐƌĞĂƚŝǀŝƚǇ�ĂŶĚ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ͘ 

Highlights: /ƚ�ŚĂƐ�ďĞĞŶ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ŵŽƌĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƵĚŝĞƐ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ǀĂƌŝĂďůĞƐ�ĂƌĞ�ŶĞĞĚĞĚ�ŽŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�
ŐŝĨƚĞĚ͘�DĂŬŝŶŐ�ƐƚƵĚŝĞƐ�ŽŶ�ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ƐŬŝůůƐ͕�ƵƐĞ�ŽĨ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ĚŝĨĨĞƌĞŶƚ�ĞĚƵĐĂƚŝŽŶ�ůĞǀĞůƐ�ĂƌĞ�ƌĞĐŽŵŵĞŶĚĞĚ͘ 

Pǌ 
�ĂůŦƔŵĂŶŦŶ� ĂŵĂĐŦ͗ �Ƶ� ĂƌĂƔƚŦƌŵĂ͕� dƺƌŬŝǇĞ͛ĚĞ� ƂǌĞů� ǇĞƚĞŶĞŬůŝůĞƌĚĞ� ĨĞŶ� ďŝůŝŵůĞƌŝ� ĞŒŝƚŝŵŝ� ƺǌĞƌŝŶĞ� ǇĂƉŦůĂŶ� ůŝƐĂŶƐƺƐƚƺ� ƚĞǌůĞƌŝŶ� ǀĞ�
ŵĂŬĂůĞůĞƌŝŶ�ŝŶĐĞůĞŶŵĞƐŝ�ĂŵĂĕůĂŵĂŬƚĂĚŦƌ͘ 

Materyal ve Yöntem: �ƌĂƔƚŦƌŵĂĚĂ͕�ϮϬϭϴ�KĐĂŬ�ĂǇŦŶĚĂŶ�ϮϬϮϬ�ǇŦůŦ�dĞŵŵƵǌ�ĂǇŦŶĂ�ŬĂĚĂƌ�ǇĂƉŦůŵŦƔ�ϭϲ�ƚĞǌ�ĕĂůŦƔŵĂƐŦ�;ϭϬ�ǇƺŬƐĞŬ�ůŝƐĂŶƐ�
ǀĞ�ĂůƚŦ�ĚŽŬƚŽƌĂ�ƚĞǌŝͿ�ǀĞ�ϯϳ�ŵĂŬĂůĞ�ŝĕĞƌŝŬ�ĂŶĂůŝǌŝ�ŝůĞ�ĂŶĂůŝǌ�ĞĚŝůŵŝƔƚŝƌ͘��ĂůŦƔŵĂůĂƌĂ�zP<�hůƵƐĂů�dĞǌ�DĞƌŬĞǌŝ�ǀĞ�'ŽŽŐůĞ��ŬĂĚĞŵŝŬ�ǀĞƌŝ�
ƚĂďĂŶŦŶĚĂŶ�ƵůĂƔŦůŵŦƔƚŦƌ͘ 

Bulgular: 7ĕĞƌŝŬ�ĂŶĂůŝǌŝ�ǇĂƉŦůĂŶ�ĕĂůŦƔŵĂůĂƌĚĂ�ŐƺŶĐĞů�ŬŽŶƵůĂƌ͖�^d�D�ĞŒŝƚŝŵŝ͕�ƂŒƌĞƚŝŵ�ŵĂƚĞƌǇĂůŝ�ŐĞůŝƔƚŝƌŵĞ�ǀĞ�ŵƺĨƌĞĚĂƚ�ĕĂůŦƔŵĂůĂƌŦ�
ŽůĂƌĂŬ�ƚĞƐƉŝƚ�ĞĚŝůŵŝƔƚŝƌ͘�zĂƉŦůĂŶ�ĕĂůŦƔŵĂůĂƌŦŶ�ĕŽŒƵŶĚĂ�ŶŝƚĞů�ĂƌĂƔƚŦƌŵĂ�ǇƂŶƚĞŵŝ�ŬƵůůĂŶŦůŵŦƔ�ǀĞ�ŶŝƚĞů�ĂƌĂƔƚŦƌŵĂ�ƚƺƌůĞƌŝŶĚĞŶ�͞ĚƵƌƵŵ�
ĕĂůŦƔŵĂƐŦ͕͟�ŶŝĐĞů�ĂƌĂƔƚŦƌŵĂ�ƚƺƌůĞƌŝŶĚĞŶ�͞ƚĂƌĂŵĂ͟�ŵŽĚĞůŝ�ƐŦŬ�ŬƵůůĂŶŦůĂŶ�ŵŽĚĞůůĞƌ�ŽůŵƵƔƚƵƌ͘�^ŦŶŦƌůŦ�ƐĂǇŦĚĂŬŝ�ĚĞŶĞǇƐĞů�ĕĂůŦƔŵĂůĂƌĚĂ͖�
^d�D��Œŝƚŝŵŝ͕��ĞǇŝŶ�dĞŵĞůůŝ�PŒƌĞŶŵĞ͕� &ĂƌŬůŦůĂƔƚŦƌŦůŵŦƔ�PŒƌĞƚŝŵ͕��ƌŐƺŵĂŶƚĂƐǇŽŶ�dĂďĂŶůŦ�PŒƌĞŶŵĞ͕�WƌŽũĞ�dĂďĂŶůŦ�PŒƌĞŶŵĞ͕�
�ŝůŐŝƐĂǇĂƌ��ĞƐƚĞŬůŝ�PŒƌĞŶŵĞ�Őŝďŝ�ƂŒƌĞŶŵĞ�ǇĂŬůĂƔŦŵůĂƌŦŶŦŶ�Ƃǌ�ĚƺǌĞŶůĞǇŝĐŝ�ƂŒƌĞŶŵĞ�ƐƚƌĂƚĞũŝůĞƌŝ͕�ĨĞŶĞ�ǇƂŶĞůŝŬ�ƚƵƚƵŵ͕�ďŝůŝŵƐĞů�ƐƺƌĞĕ�
ďĞĐĞƌŝůĞƌŝ͕ ƉƌŽďůĞŵ�ĕƂǌŵĞ�ďĞĐĞƌŝůĞƌŝ͕�ǇĂƌĂƚŦĐŦůŦŬ�ǀĞ�ĞůĞƔƚŝƌĞů�ĚƺƔƺŶŵĞ�ďĞĐĞƌŝůĞƌŝ�ƺǌĞƌŝŶĚĞ�ŽůƵŵůƵ�ƐŽŶƵĕůĂƌŦ�ŽůĚƵŒƵ�ŐƂƌƺůŵƺƔƚƺƌ͘ 

Önemli Vurgular: PǌĞů�ǇĞƚĞŶĞŬůŝůĞƌĚĞ�ĨĞŶ�ďŝůŝŵůĞƌŝ�ĞŒŝƚŝŵŝ�ƺǌĞƌŝŶĞ�ĨĂƌŬůŦ�ĚĞŒŝƔŬĞŶůĞƌůĞ�ĚĂŚĂ�ĨĂǌůĂ�ĚĞŶĞǇƐĞů�ĕĂůŦƔŵĂ�ǇĂƉŦůŵĂƐŦŶĂ�
ŝŚƚŝǇĂĕ�ŽůĚƵŒƵ�ƐŽŶƵĐƵŶĂ�ƵůĂƔŦůŵŦƔƚŦƌ͘�PǌĞů�ǇĞƚĞŶĞŬůŝůĞƌĚĞ�ŐŝƌŝƔŝŵĐŝůŝŬ�ďĞĐĞƌŝůĞƌŝ͕�ƚĞŬŶŽůŽũŝ�ŬƵůůĂŶŦŵŦ�ǀĞ�ĨĂƌŬůŦ�ƂŒƌĞƚŝŵ�ƐĞǀŝǇĞůĞƌŝ�ŝůĞ�
ŝůŐŝůŝ�ĕĂůŦƔŵĂůĂƌ�ǇĂƉŦůŵĂƐŦ�ƂŶĞƌŝůŵĞŬƚĞĚŝƌ͘  

 

 
 
 
 

�ŶĂŚƚĂƌ�<ĞůŝŵĞůĞƌ 
ϭ͘�&ĞŶ�ďŝůŝŵůĞƌŝ�ĞŒŝƚŝŵŝ 
Ϯ͘�PǌĞů�ǇĞƚĞŶĞŬůŝ 
ϯ͘�7ĕĞƌŝŬ�ĂŶĂůŝǌŝ 

 

Received/�ĂƔǀƵƌƵ�dĂƌŝŚŝ 
ϭϴ͘Ϭϴ͘2020 

�ĐĐĞƉƚĞĚ�/ <ĂďƵů�dĂƌŝŚŝ 
23͘05͘ϮϬϮϭ 

 

 
ϭ Sibel ADIGÜZEL, DĂƌŵĂƌĂ�hŶŝǀĞƌƐŝƚǇ͕��ƚĂƚƺƌŬ�&ĂĐƵůƚǇ�ŽĨ��ĚƵĐĂƚŝŽŶ͕�DĂƚŚĞŵĂƚŝĐƐ�ĂŶĚ�^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ͕�/ƐƚĂŶďƵů͕�dhZ<�z͖ ƐŝďĞůĂĚŐΛŐŵĂŝů͘ĐŽŵ͕ 
ŚƚƚƉƐ͗ͬͬŽƌĐŝĚ͘ŽƌŐͬ0000-0002-ϰϲϮϮ-ϴϳϱϭ 
2 'ƂǌĚĞ ��>/b<�E�Z�E7��d͕ DĂƌŵĂƌĂ�hŶŝǀĞƌƐŝƚǇ͕��ƚĂƚƺƌŬ�&ĂĐƵůƚǇ�ŽĨ��ĚƵĐĂƚŝŽŶ͕�DĂƚŚĞŵĂƚŝĐƐ�ĂŶĚ�^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ͕ /ƐƚĂŶďƵů͕�dhZ<�z͕ ŐŽǌĚĞŶďƚΛŐŵĂŝů͘ĐŽŵ͕ 
ŚƚƚƉƐ͗ͬͬŽƌĐŝĚ͘ŽƌŐͬ0000-0002-ϴϬϱϱ-Ϭϰϵϲ 
3 DĞŚƚĂƉ�zŦůĚŦƌŦŵ͕�DĂƌŵĂƌĂ�hŶŝǀĞƌƐŝƚǇ͕��ƚĂƚƺƌŬ�&ĂĐƵůƚǇ�ŽĨ��ĚƵĐĂƚŝŽŶ͕�DĂƚŚĞŵĂƚŝĐƐ�ĂŶĚ�^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ͕�/ƐƚĂŶďƵů͕�dhZ<�z͖ ŵĞŚƚĂƉ͘ǇŝůĚŝƌŝŵΛŵĂƌŵĂƌĂ͘ĞĚƵ͘ƚƌ͕ 
ŚƚƚƉƐ͗ͬͬŽƌĐŝĚ͘ŽƌŐͬ0000-ϬϬϬϭ-ϳϯϵϴ-ϴϯϵϲ 



   

| <ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 

 

ϯϭϯ 

/EdZK�h�d/KE� 

/Ŷ�ƚŽĚĂǇΖƐ�ǁŽƌůĚ͕�ŝƚ�ŝƐ�ĞƐƐĞŶƚŝĂů�ƚŽ�ƌĂŝƐĞ�ŝŶĚŝǀŝĚƵĂůƐ�ǁŚŽ�ĐĂŶ�ŬĞĞƉ�ƵƉ�ǁŝƚŚ�ƚŚĞ�ϮϭƐƚ�ĐĞŶƚƵƌǇ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ďĞ�ĂŶ�ĂĚǀĂŶĐĞĚ�ƐŽĐŝĞƚǇ�
ŝŶ� ƐĐŝĞŶĐĞ� ĂŶĚ� ƚĞĐŚŶŽůŽŐǇ� ;�ƂŶŵĞǌ� Θ� IĚŝŶ͕� ϮϬϭϳͿ͘ dŚĞ� ŵŽƐƚ� ŝŶĨůƵĞŶƚŝĂů� ĐůĂƐƐ� ƚŚĂƚ� ǁŝůů� ĚĞƚĞƌŵŝŶĞ� ƚŚĞ� ĨƵƚƵƌĞ� ŽĨ� Ă� ƐŽĐŝĞƚǇ� ŝŶ�
ŝŶƚĞƌŶĂƚŝŽŶĂů�ĐŽŵƉĞƚŝƚŝŽŶ�ŝƐ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�;�ůĨĂƋĞĞƌ�Θ��ĂŝŽƵŵǇ͕�ϮϬϭϵͿ͘�/Ŷ�ƚŚŝƐ�ĐĞŶƚƵƌǇ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŽ�ƌĂŝƐĞ�ŝŶĚŝǀŝĚƵĂůƐ�ǁŚŽ�ĐĂŶ�
ƵƐĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ŝŶ�ƚŚĞŝƌ�ĚĂŝůǇ�ůŝǀĞƐ͕�ŶŽƚ�ŝŶĚŝǀŝĚƵĂůƐ�ǁŚŽ�ŵĞŵŽƌŝǌĞ�ŝŶĨŽƌŵĂƚŝŽŶ�;<ĂŶůŦ�Θ��ŵŝƌ͕�ϮϬϬϵͿ͘�&Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕�ĐŽƵŶƚƌŝĞƐ�ǁĞƌĞ�
ĂƐŬĞĚ�ƚŽ�ƉĂǇ�ĂƚƚĞŶƚŝŽŶ�ƚŽ�ƚŚŝƐ�ĐĂƚĞŐŽƌǇ�ĂŶĚ�ŵĞĞƚ�ƚŚĞŝƌ�ŶĞĞĚƐ�ŝŶ�ǀĂƌŝŽƵƐ�ĨŝĞůĚƐ�ďĞĐĂƵƐĞ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ ƉůĂǇ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�
ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ƉƌŽŐƌĞƐƐ�ďǇ�ƉƌĞƐĞŶƚŝŶŐ�ƚŚĞŝƌ�ĐƌĞĂƚŝǀĞ�ĨĞĂƚƵƌĞƐ�ĂŶĚ�ĂďƐƚƌĂĐƚ�ŝĚĞĂƐ�;�ůĨĂƋĞĞƌ�Θ��ĂŝŽƵŵǇ͕�ϮϬϭϵͿ͘�/Ŷ�ŽƚŚĞƌ�ǁŽƌĚƐ͕�
ǁŚĞŶ�ůŽŽŬŝŶŐ�Ăƚ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞǇ�ŚĂǀĞ�ĂďŽǀĞ-ĂǀĞƌĂŐĞ�ĐƌĞĂƚŝǀŝƚǇ͕�ĂďŝůŝƚǇ�ĂŶĚ�ƚĂƐŬ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�
;�ĞƉŶŝ͕�'ƂŬĚĞƌĞ�Θ�<ƺĕƺŬ͕�ϮϬϬϮͿ͘� /Ŷ�ĂĚĚŝƚŝŽŶ͕�ŐŝĨƚĞĚ� ŝŶĚŝǀŝĚƵĂůƐ�ŚĂǀĞ�ĐŽŐŶŝƚŝǀĞ�ĂďŝůŝƚŝĞƐ�ƐƵĐŚ�ĂƐ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƋƵŝĐŬůǇ͕� ůĞĂƌŶŝŶŐ�
ďĞĨŽƌĞ�ƚŚĞŝƌ�ƉĞĞƌƐ͕�ĂŶĚ�ƉƌŽĚƵĐŝŶŐ�ƐŽůƵƚŝŽŶƐ�ƚŽ�ĐŽŵƉůĞǆ�ƉƌŽďůĞŵƐ�;,ĞůůĞƌ�Θ ,ĂŶǇ͕�ϮϬϬϰͿ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞƐĞ�ĂďŝůŝƚŝĞƐ͕�ŝƚ�ŝƐ�ŽĨ�ŐƌĞĂƚ�
ŝŵƉŽƌƚĂŶĐĞ�ƚŽ�ŝĚĞŶƚŝĨǇ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�ĂŶĚ�ƚƌĂŝŶ�ƚŚĞŵ�ŝŶ�ůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƚŽĚĂǇΖƐ�ƐŽĐŝĞƚŝĞƐ�;<ƵƌŶĂǌ�Θ��ĂƌŦƔŦŬ͕�ϮϬϭϴ͖ �ƂŶŵĞǌ�
Θ�7ĚŝŶ͕�ϮϬϭϳͿ͘�,ŽǁĞǀĞƌ͕�ŝƚ�ŝƐ�ĐůĞĂƌ�ƚŚĂƚ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƉƌŽďůĞŵƐ�ŝŶ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝƐ�ƚŚĞ�ŝŶĂďŝůŝƚǇ�ƚŽ�
ƉƌŽǀŝĚĞ�ƚŚĞŵ�ǁŝƚŚ�ĂŶ�ĞŶǀŝƌŽŶŵĞŶƚ�ǁŚĞƌĞ�ƚŚĞǇ�ĐĂŶ�ĞǆƉƌĞƐƐ�ƚŚĞŝƌ�ƚĂůĞŶƚƐ�ĐŽƌƌĞĐƚůǇ�;<ŦůŦĕ͕�ϮϬϭϴͿ͘�,ŽǁĞǀĞƌ͕�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�ŶĞĞĚ�Ă�
ĚŝĨĨĞƌĞŶƚ� ĞĚƵĐĂƚŝŽŶ� ďĞĐĂƵƐĞ� ƚŚĞǇ� ŚĂǀĞ� ƚŚĞŝƌ� ŽǁŶ� ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ� ;<ĂŶůŦ� Θ� �ŵŝƌ͕� ϮϬϬϵͿ͘� /Ŷ� ƚŚŝƐ� ĐŽŶƚĞǆƚ͕� ŝƚ� ŝƐ� ŝŵƉŽƌƚĂŶƚ� ƚŽ�
ƐǇƐƚĞŵĂƚŝĐĂůůǇ�ĚĞǀĞůŽƉ�ƚŚĞ�ƚĂůĞŶƚƐ�ŽĨ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�ǁŝƚŚŝŶ�Ă�ƉƌŽŐƌĂŵ�ƐŽ�ƚŚĂƚ�ƚŚĞǇ�ĐĂŶ�ƵƐĞ�ƚŚĞŝƌ�ƚĂůĞŶƚƐ�ŝŶ�ƚŚĞ�ďĞƐƚ�ǁĂǇ�;�ĞƉŶŝ͕�
'ƂŬĚĞƌĞ�Θ�<ƺĕƺŬ͕�ϮϬϬϮ͖��ŚŽ�Θ�WĂŝŬ�ϮϬϬϲͿ͘ 

/Ŷ� ƚŚĞ� ϮϭƐƚ� ĐĞŶƚƵƌǇ͕� ƐĐŝĞŶĐĞ� ĞĚƵĐĂƚŝŽŶ� ŚĂƐ�ďĞĐŽŵĞ� ǀĞƌǇ� ŝŵƉŽƌƚĂŶƚ� ŝŶ�ŵĂŶǇ� ĂƐƉĞĐƚƐ� ;<ĂŶůŦ�Θ� �ŵŝƌ͕� ϮϬϬϵͿ͘� /Ŷ� ƚŚŝƐ� ĐĞŶƚƵƌǇ͕�
ŝŶĚŝǀŝĚƵĂůƐ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ĚĞǀĞůŽƉ�ƚŚĞŝƌ�ƐŬŝůůƐ�ƐƵĐŚ�ĂƐ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ĂŶĚ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ͕�ƚŽ�ďĞ�ŵŽƌĞ�ĐƵƌŝŽƵƐ�ĂŶĚ�ƚŽ�ĚĞǀĞůŽƉ�ĂŶ�
ĂƚƚŝƚƵĚĞ�ďĂƐĞĚ�ŽŶ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ŝŶƋƵŝƌǇ͘� /ŶĚŝǀŝĚƵĂůƐ�ǁŝƚŚ�ƚŚĞƐĞ�ƐŬŝůůƐ�ĂŶĚ�ĂƚƚŝƚƵĚĞƐ�ĂƌĞ� ŝŶĚŝǀŝĚƵĂůƐ�ǁŚŽ�ĂƌĞ�ƐĐŝĞŶƚŝĨŝĐĂůůǇ� ůŝƚĞƌĂƚĞ�
;D��͕�ϮϬϬϲͿ͘�DŽƐƚ�ŐŝĨƚĞĚ� ŝŶĚŝǀŝĚƵĂůƐ�ŚĂǀĞ�ĂŶ� ŝŶƚĞŶƐĞ� ŝŶƚĞƌĞƐƚ� ŝŶ�ƐĐŝĞŶĐĞ� ;můŐĞƌ͕�hĕĂƌ�Θ�PǌŐƺƌ͕�ϮϬϭϰ͖�<ƵŶƚ͕�ϮϬϭϮͿ͘� /Ŷ�ĂĚĚŝƚŝŽŶ͕�
ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ƐĐŝĞŶĐĞ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĐƵƌŝŽƐŝƚǇ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ĞŶĐŽƵƌĂŐĞ�ƚŚĞŵ�ƚŽ�ĚŽ�ƌĞƐĞĂƌĐŚ�;bĂŚŝŶ͕�ϮϬϭϴͿ͘�/Ŷ�ƚŚŝƐ�
ƌĞƐƉĞĐƚ͕�ƚŚĞ�ƐƉĞĐŝĂů�ŝŶƚĞƌĞƐƚ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƐĐŝĞŶĐĞ�ĞŶĂďůĞƐ�ƚŚĞŵ�ƚŽ�ďĞ�ƐĞĞŶ�ĂƐ�ƚŚĞ�ƐƚƌŽŶŐĞƐƚ�ĐĂŶĚŝĚĂƚĞƐ�ĨŽƌ�ďĞŝŶŐ�Ă�ƐĐŝĞŶƚŝƐƚ�
ĂŶĚ�ĚŽŝŶŐ�ƐĐŝĞŶĐĞ�;'Ƃǌ͕�ϮϬϭϵͿ͘�dŚĞƌĞĨŽƌĞ͕�ŐƵŝĚŝŶŐ�ƚŚĞƐĞ�ŝŶĚŝǀŝĚƵĂůƐ�ĐŽƌƌĞĐƚůǇ�ƚŽ�ƉƵƌƐƵĞ�Ă�ĐĂƌĞĞƌ�ŝŶ�ƐĐŝĞŶĐĞ�ŝƐ�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�
ƚŚĞ�ƉƌŽŐƌĞƐƐ�ŽĨ�ƚŽĚĂǇΖƐ�ƐŽĐŝĞƚŝĞƐ�;<ĂŶůŦ�Θ��ŵŝƌ͕�ϮϬϬϵͿ͘ 

�ůƚŚŽƵŐŚ�ŝƚ�ŚĂƐ�ďĞĞŶ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ƐƚĞƉƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ŽĨ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�ŝŶ�ŽƵƌ�ĐŽƵŶƚƌǇ�ŚĂǀĞ�ŐĂŝŶĞĚ�ŵŽŵĞŶƚƵŵ�
ƌĞĐĞŶƚůǇ͕�ŝƚ�ŝƐ�ĂĐƚƵĂůůǇ�ƋƵŝƚĞ�ůĂƚĞ�;<ƵŶƚ͕�ϮϬϭϮͿ͘�dŽĚĂǇ͕�ǁŝƚŚŝŶ�ƚŚĞ�ďŽĚǇ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ��ƌƚ��ĞŶƚĞƌƐ�;�7>^�DͿ͕�ŝƚ�ŝƐ�ĞŶƐƵƌĞĚ�ƚŚĂƚ�ŐŝĨƚĞĚ�
ƐƚƵĚĞŶƚƐ� ďŽƚŚ� ĐŽŶƚŝŶƵĞ� ƚŚĞŝƌ� ĞĚƵĐĂƚŝŽŶ� ǁŝƚŚ� ƚŚĞŝƌ� ƉĞĞƌƐ� ĂŶĚ� ĚĞǀĞůŽƉ� ƚŚĞŝƌ� ƐŬŝůůƐ� ;můŐĞƌ͕� hĕĂƌ͕� Θ� PǌŐƺƌ͕� ϮϬϭϰͿ͘� /Ŷ� ĂĚĚŝƚŝŽŶ͕�
ƐƚƌƵĐƚƵƌŝŶŐ�ůĞĂƌŶŝŶŐ�ĂŶĚ�ƚĞĂĐŚŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ĂƌĞ ŽŶůǇ�ƉŽƐƐŝďůĞ�ƚŚĂŶŬƐ�ƚŽ�ƚĞĂĐŚĞƌƐ�ǁŚŽ�ŚĂǀĞ�Ă�ŐŽŽĚ�
ĐŽŵŵĂŶĚ�ŽĨ�ƚŚŝƐ�ĨŝĞůĚ�;dƺǌƺŶ�Θ dƺǇƐƺǌ͕�ϮϬϭϴͿ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ƚĞĂĐŚĞƌƐΖ�ƉůĂŶŶŝŶŐ�ƚŚĞŝƌ�ůĞƐƐŽŶƐ�ŝŶ�ůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�
ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ǁŝůů�ŵĂŬĞ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŵŽƌĞ�ĞĨĨŝĐŝĞŶƚ�;bĞŶŽů͕�ϮϬϭϭͿ͘ 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ƉƌŽǀŝĚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ĂŶĚ�ŚŝŐŚĞƌ�ƋƵĂůŝƚǇ�ĞĚƵĐĂƚŝŽŶ�ƚŽ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ͕�ƚŚĞǇ�ŵƵƐƚ�ĨŝƌƐƚ�ďĞ�ĚĞĨŝŶĞĚ�ĐŽƌƌĞĐƚůǇ�;,ĞůůĞƌ 
ĂŶĚ�,ĂŶǇ͕ ϮϬϬϰͿ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƚŚĞƌĞ�ƐŚŽƵůĚ�ďĞ ĚĞǀĞůŽƉĞĚ�ůŝƚĞƌĂƚƵƌĞ�ŝŶ�ƚŚŝƐ�ĨŝĞůĚ�ŝŶ�ŽƌĚĞƌ�ĨŽƌ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ ƚŽ�ďĞ�ƉƌŽƉĞƌůǇ�ƚƌĂŝŶĞĚ͕�
ƉŽůŝĐǇŵĂŬĞƌƐ� ƚŽ�ŵĂŬĞ�ƚŚĞ�ƌŝŐŚƚ�ĚĞĐŝƐŝŽŶƐ͕�ĂŶĚ�ƌĞƐĞĂƌĐŚĞƌƐ� ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ� ;<ŦƌŵŦǌŦ͕�ϮϬϭϳͿ͘�
tŚĞŶ�ƚŚĞ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ůŝƚĞƌĂƚƵƌĞ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĂŶĂůǇǌĞĚ�ƐƚƵĚŝĞƐ�ŽŶ ŐŝĨƚĞĚ�ĨƌŽŵ�ƚŚĞ�ϭϵϴϬƐ�ƚŽ�ϮϬϭϳ�
;�ůĨĂƋĞĞƌ� Θ� �ĂŝŽƵŵǇ͕� ϮϬϭϵ͖� �Ăŝ͕� ^ǁĂŶƐŽŶ� Θ� �ŚĞŶŐ͕� ϮϬϭϭ͖� �ƵŶŝĐĞ͕� ĚĞ �ůĞŶĐĂƌ� Θ� ĚĞ� ^ŽƵǌĂ͕� ϮϬϭϴ͖� ,ĞƌŶĄŶĚĞǌ-dŽƌƌĂŶŽ� Θ�
<ƵǌŚĂďĞŬŽǀĂ͕�ϮϬϮϬ͖�:ŽůůǇ�Θ�<ĞƚƚůĞƌ͕�ϮϬϬϴ͖�>ĞĞ�Θ��ŚŽŝ͕�ϮϬϭϱ͖�>ĞĞ�ǀĞ�<ŝŵ͕�ϮϬϭϴ͖�tĂƌŶĞ͕�>ĂǌŽ͕�ZĂŵŽƐ�ǀ�ZŝƚƚĞƌ͕�ϮϬϭϮͿ͕�ŵĞƚĂ-ƐǇŶƚŚĞƐŝƐ�
ĂŶĚ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĨŽƌ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ůŝŵŝƚĞĚ͘�;<ĂŶŐ͕�ϮϬϭϬ͖�zŽŽŶ�Θ�^ĞŽ͕�ϮϬϭϲͿ͘�<ĂŶŐ�
;ϮϬϭϬͿ͕�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĂƌƚŝĐůĞƐ�ƉƵďůŝƐŚĞĚ�ĨƌŽŵ�ϭϵϵϵ�ƚŽ�ϮϬϬϵ͕�ŚĂƐ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĂƌƚŝĐůĞƐ�
ŚĂƐ� ŝŶĐƌĞĂƐĞĚ� ƐŝŶĐĞ� ϮϬϬϱ͕� ƚŚĞ� ƐƚƵĚŝĞƐ� ĂƌĞ� ŵŽƐƚůǇ� ĐŽŶĚƵĐƚĞĚ� ǁŝƚŚ� ƐĞĐŽŶĚĂƌǇ� ƐĐŚŽŽů� ƐƚƵĚĞŶƚƐ͕� ƚŚĞ� ƐƚƵĚŝĞƐ� ĂƌĞ� ŵĂĚĞ� ŽŶ�
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ� ƚŚĞ�ŐŝĨƚĞĚ͕� ƚŚĞ�ĐƵƌƌŝĐƵůƵŵ� ĨŽƌ� ƚŚĞ�ŐŝĨƚĞĚ�ĂŶĚ� ƚŚĞ� ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽŐƌĂŵƐ͕� ƚŚĞ�ŵĞƚŚŽĚ� ŝƐ�ƵƐĞĚ�ŵŽƐƚůǇ� ŝŶ�
ƌĞƐĞĂƌĐŚ�ŝƐ�ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ�ĨŽůůŽǁĞĚ�ďǇ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƵĚŝĞƐ͘�zŽŽŶ�ĂŶĚ�^ĞŽ�;ϮϬϭϲͿ�ŚĂǀĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƌĞůĂƚĞĚ�ƚŚĂƚ�ƌĞƐĞĂƌĐŚ�ĂƌƚŝĐůĞƐ�
ŽŶ� ĐŽŐŶŝƚŝǀĞ� ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŵĂĚĞ� ďĞƚǁĞĞŶ� ϮϬϭϬ-ϮϬϭϱ� ŝŶĐůƵĚĞ� ƉĞƌĐĞƉƚŝŽŶƐ͕� ƚŚŝŶŬŝŶŐ� ĂďŝůŝƚǇ͕� ƐĐŝĞŶƚŝĨŝĐ� ĂƌŐƵŵĞŶƚĂƚŝŽŶ͕� ƐĐŝĞŶĐĞ�
ŝŶƋƵŝƌǇ͖�ƌĞƐĞĂƌĐŚĞƐ�ŽŶ�ƐŽĐŝĂů�ĂŶĚ�ĞŵŽƚŝŽŶĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ĂůƐŽ�ŝŶĐůƵĚĞ�ŵŽƚŝǀĂƚŝŽŶ͕�ĐƌĞĂƚŝǀŝƚǇ͕�ƐĞůĨ-ĞĨĨŝĐĂĐǇ͕�ĞƚĐ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ŝƚ�
ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�dƵƌŬĞǇ�ŚĂǀĞ�ĂůƐŽ�ĞǆĂŵŝŶĞĚ�ƚŚĞ�ĂƌƚŝĐůĞƐ�ĂŶĚ�ƚŚĞƐĞƐ�ƉƌĞƉĂƌĞĚ�ŽŶ�ƚŚĞ�ƐƵďũĞĐƚƐ�ŽĨ�
ΗŐŝĨƚĞĚΗ�Ăƚ�ĚŝĨĨĞƌĞŶƚ�ƚŝŵĞƐ�ĨƌŽŵ�ϭϵϳϯ�ƚŽ�ϮϬϭϳ͘�;�ǇǀĂĐŦ�Θ��ĞďĞŬ͕�ϮϬϭϵ͖��ŽƔŬƵŶ͕��ƺŶĚĂƌ�Θ�WĂƌůĂŬ͕�ϮϬϭϰ͖��ƂŶŵĞǌ�Θ�7ĚŝŶ͕�ϮϬϭϳ͖�'ƵĕŝŶ�
Θ�KƌƵĕ͕�ϮϬϭϱ͖�<ĂƌĚĞƔ͕��ŬŵĂŶ�Θ�zĂǌŦĐŦ͕�ϮϬϭϴ͖�<Žĕ�Θ�^ĂƌĂŶůŦ͕�ϮϬϭϳ͖�PǌĞŶĕ�Θ�PǌĞŶĕ͕�ϮϬϭϯ͖�zŝůŵĂǌ͕ϮϬϭϴͿ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞƐĞ�ƐƚƵĚŝĞƐ͖�
/ƚ�ŚĂƐ�ďĞĞŶ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƚŚĞƌĞ�ŚĂƐ�ďĞĞŶ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƚŚĞƐĞƐ�ĂŶĚ�ĂƌƚŝĐůĞƐ�ŽŶ�ΗƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶΗ�ĂŶĚ�ΗŐŝĨƚĞĚΗ�ŝŶ�
ƌĞĐĞŶƚ�ǇĞĂƌƐ�;�ǇǀĂĐŦ�Θ��ĞďĞŬ͕�ϮϬϭϵ͖��ƂŶŵĞǌ�Θ�7ĚŝŶ͕�ϮϬϭϳͿ͕�ďƵƚ�ƚŚĞƌĞ�ŚĂƐ�ďĞĞŶ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ� ŝŶĐƌĞĂƐĞ� ŝŶ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƚŚĞƐĞƐ�
ƉƵďůŝƐŚĞĚ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�ŽŶ�ŐŝĨƚĞĚ͘�;'ƺĕŝŶ�Θ KƌƵĕ͕�ϮϬϭϱͿ͘�/ƚ�ŚĂƐ�ďĞĞŶ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�WŚ� ƚŚĞƐĞƐ�ŝŶ�ƚŚŝƐ�ĨŝĞůĚ�ŝŶ�dƵƌŬĞǇ�
ŝƐ�ƋƵŝƚĞ�ůŝŵŝƚĞĚ�ĂŶĚ�ŵŽƌĞ�ŵĂƐƚĞƌΖƐ�ƚŚĞƐĞƐ�ĂƌĞ�ŵĂĚĞ͘�;�ǇǀĂĐŦ�Θ��ĞďĞŬ͕�ϮϬϭϵ͖��ŽƔŬƵŶ͕��ƺŶĚĂƌ�Θ�WĂƌůĂŬ͕�ϮϬϭϰ͖�<Žĕ�Θ�^ĂƌĂŶůŦ͕�ϮϬϭϳ͖�
PǌĞŶĕ�Θ�PǌĞŶĕ͕�ϮϬϭϯͿ͘�/ƚ�ŚĂƐ�ďĞĞŶ�ƐĞĞŶ�ƚŚĂƚ�ĐƵƌƌĞŶƚ ĂƉƉƌŽĂĐŚ�ƐƵĐŚ�ĂƐ ĂƌŐƵŵĞŶƚĂƚŝŽŶ͕�^d�D�ĂŶĚ�ƌĞƐĞĂƌĐŚ-ƋƵĞƐƚŝŽŶŝŶŐ�ĂƌĞ�ŶŽƚ�
ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚŝĞƐ�;�ƂŶŵĞǌ�Θ 7ĚŝŶ͕�ϮϬϭϳͿ͕�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ƐŝƚƵĂƚŝŽŶƐ�ŽĨ�ŵĂƐƚĞƌΖƐ�ƚŚĞƐĞƐ�ĂŶĚ�WŚ� ƚŚĞƐĞƐ�ĂƌĞ�ĂŝŵĞĚ�Ăƚ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�
ŽĨ�ŐŝĨƚĞĚ�;'ƺĕŝŶ�Θ�KƌƵĕ͕�ϮϬϭϱͿ͘��ŐĂŝŶ͕�ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƐĐĂůĞ�ĂĚĂƉƚĂƚŝŽŶ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ�ŝĚĞŶƚŝĨǇ�ŐŝĨƚĞĚ�ĐŚŝůĚƌĞŶ�
;<Žĕ�Θ�^ĂƌĂŶůŦ͕�ϮϬϭϳͿ�ĂŶĚ ĂůƚŚŽƵŐŚ�ƚŚĞƌĞ�ǁĞƌĞ�ƐƚƵĚŝĞƐ�ƚŽ�ŝĚĞŶƚŝĨǇ�ŐŝĨƚĞĚ�ĐŚŝůĚƌĞŶ�ŝŶ�ĞĂƌůǇ�ĐŚŝůĚŚŽŽĚ͕�ƚŚĞƌĞ�ǁĞƌĞ�ŶŽ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�
ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ƚŚĞǇ�ƌĞĐĞŝǀĞĚ�;zŦůŵĂǌ͕�ϮϬϭϴͿ͘�/Ŷ�ƚŚĞ�ƐƚƵĚŝĞƐ͕�ŝƚ�ŚĂƐ�ďĞĞŶ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ůĞǀĞů�ŝƐ�ŵŽƐƚůǇ�
ƉƌĞĨĞƌƌĞĚ�ĂƐ�Ă�ƐĂŵƉůĞ� ;^ĐŚƌĞŐůŵĂŶŶ͕�ϮϬϭϲͿ͕�ĂŶĚ��7>^�DƐ�ĂƌĞ�ƚŚĞ�ĐĞŶƚĞƌƐ�ǁŚĞƌĞ�ƐƚƵĚŝĞƐ�ĂƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŽŶ�ƚŚĞ�ŐŝĨƚĞĚ�;<ĂƌĚĞƔ͕�
�ŬŵĂŶ�Θ�zĂǌŦĐŦ͕�ϮϬϭϴͿ͘�/ƚ�ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�ƋƵĂŶƚŝƚĂƚŝǀĞ�ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ�ĂƌĞ�ŵŽƐƚůǇ�ƉƌĞĨĞƌƌĞĚ�ŝŶ�ƐƚƵĚŝĞƐ�;�ǇǀĂĐŦ�Θ��ĞďĞŬ͕�



  

| <ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 

 

ϯϭϰ 
ϮϬϭϵ͖��ŽƔŬƵŶ͕��ƺŶĚĂƌ͕ Θ WĂƌůĂŬ͕�ϮϬϭϰ͖�<ĂƌĚĞƔ͕��ŬŵĂŶ͕�Θ�zĂǌŦĐŦ͕�ϮϬϭϴͿ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝƚ�ŚĂƐ�ďĞĞŶ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�
ƐƉĞĐŝĂů�ƚĂůĞŶƚƐ�ŽĨƚĞŶ�ĐŽŶƐŝƐƚ�ŽĨ�ƉĂƉĞƌƐ�;'ƺĕŝŶ�Θ�KƌƵĕ͕�ϮϬϭϱͿ͘ 

�ůƚŚŽƵŐŚ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ�ĂƌĞ�ĨƌĞƋƵĞŶƚůǇ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞƌĞ�ĂƌĞ�ůŝŵŝƚĞĚ�ƐƚƵĚŝĞƐ�
ŽŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�;�ǇǀĂĐŦ�Θ��ĞďĞŬ͕�ϮϬϭϵ͖��ƂŶŵĞǌ�Θ�7ĚŝŶ͕�ϮϬϭϳͿ͘�&ƌŽŵ�ƚŚŝƐ�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁ͕�ŝƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ ƚŽ�
ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŶĞǁ�ƚƌĞŶĚƐ�ďǇ�ĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƐ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ĞĚƵĐĂƚŝŽŶ�Ăƚ�ĐĞƌƚĂŝŶ�ƚŝŵĞ�ŝŶƚĞƌǀĂůƐ͕�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŐƵŝĚŝŶŐ�ƚŚĞ�
ƌĞƐĞĂƌĐŚĞƌƐ�ǁŚŽ�ǁŝůů�ǁŽƌŬ�ŝŶ�ƚŚĞƐĞ�ĨŝĞůĚƐ�;�ŽŚĞŶ͕�DĂŶŝŽŶ�Θ�DŽƌƌŝƐŽŶ͕�ϮϬϬϳͿ͘�^ŝŶĐĞ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ĐƵƌƌĞŶƚ�ƐƚƵĚǇ�ĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ƐƚƵĚŝĞƐ�
ŽŶ� ƐĐŝĞŶĐĞ� ĞĚƵĐĂƚŝŽŶ� ŽĨ� ŐŝĨƚĞĚ� ƐƚƵĚĞŶƚƐ� ŝŶ� dƵƌŬĞǇ� ƐŝŶĐĞ� ϮϬϭϴ͕ ŝƚ� ŝƐ� ƚŚŽƵŐŚƚ� ƚŚĂƚ� ƚŚŝƐ� ƐƚƵĚǇ�ǁŝůů� ĐŽŶƚƌŝďƵƚĞ� ƚŽ� ĞůŝŵŝŶĂƚŝŶŐ� ƚŚĞ�
ĚĞĨŝĐŝĞŶĐǇ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͘ 

WƵƌƉŽƐĞ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ 

dŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ� ŝƐ�ƚŽ�ĞǆĂŵŝŶĞ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƉŽƐƚŐƌĂĚƵĂƚĞ�ƚŚĞƐŝƐ�ƐƚƵĚŝĞƐ�ĂŶĚ�ĂƌƚŝĐůĞƐ�ĨƌŽŵ�ǀĂƌŝŽƵƐ�ĂƐƉĞĐƚƐ�ǁŝƚŚŝŶ�ƚŚĞ�
ƐĐŽƉĞ�ŽĨ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŽŶ�ŐŝĨƚĞĚ�ŝŶ�dƵƌŬĞǇ�ďĞƚǁĞĞŶ�:ĂŶƵĂƌǇ�ϮϬϭϴ�ĂŶĚ�:ƵůǇ�ϮϬϮϬ͕�ǁŝƚŚ�ĐŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ͘ 

     &Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ͕�ĂŶƐǁĞƌƐ�ƚŽ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƌĞƐĞĂƌĐŚ�ƋƵĞƐƚŝŽŶƐ�ǁĞƌĞ�ƐŽƵŐŚƚ͖ 
ϭ͘ ,Žǁ�ŝƐ�ƚŚĞ�ĚŝƐƚƌŝďƵƚŝŽŶ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚǇƉĞ͕�ǇĞĂƌƐ͕�ƵŶŝǀĞƌƐŝƚŝĞƐ�ǁŚĞƌĞ�ŝƚ�ŝƐ�ƉƵďůŝƐŚĞĚ͕�ƚŝƚůĞƐ�ŽĨ�ĂĚǀŝƐŽƌƐ͕�ĚĞƉĂƌƚŵĞŶƚ�ĂŶĚ�ƚǇƉĞ�

ŽĨ�ďŝďůŝŽŐƌĂƉŚǇ�ŽŶ�ƉŽƐƚŐƌĂĚƵĂƚĞ�ƚŚĞƐĞƐ�ŝŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŽŶ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ͍ 
Ϯ͘ ,Žǁ�ŝƐ�ƚŚĞ�ĚŝƐƚƌŝďƵƚŝŽŶ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ũŽƵƌŶĂů�ŶĂŵĞ͕�ũŽƵƌŶĂů�ƚǇƉĞ͕�ũŽƵƌŶĂů�ĐůĂƐƐ�ĂŶĚ�ƉƵďůŝĐĂƚŝŽŶ�ǇĞĂƌ�ŽŶ�ĂƌƚŝĐůĞƐ�ƉƌĞƉĂƌĞĚ�ŝŶ�

ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŽŶ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ͍���� 
ϯ͘ ,Žǁ� ŝƐ� ƚŚĞ�ĚŝƐƚƌŝďƵƚŝŽŶ�ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ�ƐƵďũĞĐƚ͕� ƐĂŵƉůĞ͕�ƐĂŵƉůĞ� ƐŝǌĞ͕� ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚ͕�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ� ƚŽŽůƐ�ĂŶĚ�ĚĂƚĂ�

ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚ�ŽŶ�ƐƚƵĚŝĞƐ�;ĂƌƚŝĐůĞƐ�ĂŶĚ�ƉŽƐƚŐƌĂĚƵĂƚĞ�ƚŚĞƐĞƐͿ�ŝŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŽŶ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ͍ 
ϰ͘ tŚĂƚ� ŝƐ� ƚŚĞ� ĚŝƐƚƌŝďƵƚŝŽŶ� ŽĨ� ƚŚĞ� ƌĞƐƵůƚƐ� ĂŶĚ� ƐƵŐŐĞƐƚŝŽŶƐ� ŽďƚĂŝŶĞĚ� ĨƌŽŵ� ƚŚĞ� ĞǆƉĞƌŝŵĞŶƚĂů� ƐƚƵĚŝĞƐ� ƉƌĞƉĂƌĞĚ� ŝŶ� ƐĐŝĞŶĐĞ�

ĞĚƵĐĂƚŝŽŶ�ŽŶ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ͍ 

D�d,K�/MATERIALS  

dŚĞ ĐŽŶƚĞŶƚ� ĂŶĂůǇƐŝƐ� ŵĞƚŚŽĚ� ǁĂƐ� ƵƐĞĚ� ŝŶ� ƚŚĞ� ƌĞƐĞĂƌĐŚ͘� �ŽŶƚĞŶƚ� ĂŶĂůǇƐŝƐ� ŝƐ� ƚŚĞ� ĚĞƚĂŝůĞĚ͕� ƐǇƐƚĞŵĂƚŝĐ� ĞǆĂŵŝŶĂƚŝŽŶ� ĂŶĚ�
ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ�ŽĨ�ĐĞƌƚĂŝŶ�ŵĂƚĞƌŝĂů�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŝĚĞŶƚŝĨǇ�ĐŽŶĐĞƉƚƐ�ĂŶĚ�ƚŚĞŵĞƐ�;�ĞƌŐ�Θ�>ƵŶĞ͕�ϮϬϭϱͿ͘�/Ŷ�ĐŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ͕�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�
ƐŽŵĞƚŝŵĞƐ�ĂƐƐŝŐŶƐ�ŶƵŵďĞƌƐ�ĂŶĚ�ƐŽŵĞƚŝŵĞƐ�ǁŽƌĚƐ�ƚŽ�ƚŚĞ ŵĂƚĞƌŝĂů�ƐͬŚĞ�ŝƐ�ĞǆĂŵŝŶŝŶŐ͘�dŚƵƐ͕�ŝƚ�ŵĂŬĞƐ�ŝƚƐ�ĚĂƚĂ�ŵŽƌĞ�ƵŶĚĞƌƐƚĂŶĚĂďůĞ�
ǁŝƚŚ�ƚŚĞ�ĚĞƚĞƌŵŝŶĞĚ�ĐŽĚĞƐ�;WĂƚƚŽŶ͕�ϮϬϭϰͿ͘ 

Data Collection  

/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƐƚƵĚŝĞƐ�ƚŽ�ďĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĂƌƚŝĐůĞƐ�ĂŶĚ�ƚŚĞƐĞƐ�ƉƵďůŝƐŚĞĚ�ďĞƚǁĞĞŶ�:ĂŶƵĂƌǇ�ϮϬϭϴ�ĂŶĚ�:ƵůǇ�
ϮϬϮϬ�ǁĞƌĞ�ƐĐĂŶŶĞĚ�ĨƌŽŵ�ƚŚĞ�EĂƚŝŽŶĂů�dŚĞƐŝƐ��ĞŶƚĞƌ�ŽĨ�ƚŚĞ��ŽƵŶĐŝů�ŽĨ�,ŝŐŚĞƌ��ĚƵĐĂƚŝŽŶ�ĂŶĚ�'ŽŽŐůĞ��ĐĂĚĞŵŝĐ�ĚĂƚĂďĂƐĞƐ͘�dŚĞ�ƚĞƌŵƐ 
ΗƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ͕� ƐĐŝĞŶĐĞ� ƚĞĂĐŚŝŶŐ͕� ƐƉĞĐŝĂů�ĞĚƵĐĂƚŝŽŶ͕�ĞĚƵĐĂƚŝŽŶ� ŝŶ�ŐŝĨƚĞĚ͕��7>^�DΗ�ǁĞƌĞ� ƐĞĂƌĐŚĞĚ�ĂƐ�ŬĞǇǁŽƌĚƐ�ĂŶĚ� ƌĞůĂƚĞĚ�
ƉŽƐƚŐƌĂĚƵĂƚĞ�ƚŚĞƐĞƐ�ĂŶĚ�ĂƌƚŝĐůĞƐ�ǁĞƌĞ�ůŝƐƚĞĚ͘��ŵŽŶŐ�ƚŚĞ�ϭϰ�ƉŽƐƚŐƌĂĚƵĂƚĞ�ƚŚĞƐĞƐ�ĂŶĚ�ϯϱ�ĂƌƚŝĐůĞƐ�ůŝƐƚĞĚ͕�ƚŚĞ�ƐƚƵĚŝĞƐ�ƚŚĂƚ�ǁŽƵůĚ�ďĞ�
ƐƵŝƚĂďůĞ�ĨŽƌ�ƚŚĞ�ƐƵďũĞĐƚ�ĂŶĚ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ďǇ�ĐƌŝƚĞƌŝŽŶ�ƐĂŵƉůŝŶŐ͕�ŽŶĞ�ŽĨ�ƚŚĞ�ŶŽŶ-ƉƌŽďĂďŝůŝƐƚŝĐ�;ƉƵƌƉŽƐŝǀĞͿ�
ƐĂŵƉůŝŶŐ�ƚǇƉĞƐ͘ 

dŚĞ�ĐƌŝƚĞƌŝĂ�ĚĞƚĞƌŵŝŶĞĚ�ĨŽƌ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ƐƚƵĚŝĞƐ͖ 
ϭ͘�WƵďůŝƐŚĞĚ�ŝŶ�dƵƌŬĞǇ�ďĞƚǁĞĞŶ�:ĂŶƵĂƌǇ�ϮϬϭϴ�ĂŶĚ�:ƵůǇ�ϮϬϮϬ͕ 
2͘ TŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ŝƐ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ƐĐŝĞŶĐĞ�;ďŝŽůŽŐǇ͕�ƉŚǇƐŝĐƐ͕�ĐŚĞŵŝƐƚƌǇ�ĂŶĚ�ƐĐŝĞŶĐĞͿ�ƚĞĂĐŚŝŶŐ 
ϯ͘�/Ŷ�ƚŚĞ�ũŽƵƌŶĂůƐ�ĂŶĚ�ĚĂƚĂďĂƐĞƐ�ƚŚĂƚ�ĂƌĞ�ŽƉĞŶ�ƚŽ�ĂĐĐĞƐƐ͕ 
ϰ͘�^ƚƵĚŝĞƐ�ǁŝƚŚ�Ă�ĐůĞĂƌůǇ�ƐƚĂƚĞĚ�ŵĞƚŚŽĚ�ĂƌĞ�ƉƌĞĨĞƌƌĞĚ͘ 
/Ŷ�ůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ĐƌŝƚĞƌŝĂ͕�ϭϲ�ƚŚĞƐĞƐ�;ϭϬ�ŵĂƐƚĞƌ͛Ɛ ĂŶĚ�ϲ�WŚ� ƚŚĞƐĞƐͿ�ĂŶĚ�ϯϳ�ĂƌƚŝĐůĞƐ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͘�/ŶĨŽƌŵĂƚŝŽŶ�

ĂďŽƵƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŝƐ�ŐŝǀĞŶ�ŝŶ��ƉƉĞŶĚŝǆ-ϭ͘ 

Data collection tools 

dŚĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ǁŝƚŚ ƚŚĞ�Η�ŶĂůǇƐŝƐ�&Žƌŵ� ;�ƉƉĞŶĚŝǆ-ϮͿΗ͕�ǁŚŝĐŚ�ǁĂƐ�ƉƌĞƉĂƌĞĚ�ďǇ� ƚĂŬŝŶŐ� ƚŚĞ�ŽƉŝŶŝŽŶ�ŽĨ�Ă� ƐĐŝĞŶĐĞ�
ĞǆƉĞƌƚ͘��ŶĂůǇƐŝƐ�ĨŽƌŵ͖�/ƚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ΗWĂƉĞƌ��ůĂƐƐŝĨŝĐĂƚŝŽŶ�&ŽƌŵΗ�ĐƌĞĂƚĞĚ�ďǇ��ŝůƚĂƔ͕�'ƺůĞƌ�ĂŶĚ�^Ƃǌďŝůŝƌ�;ϮϬϭϮͿ͘�dŚĞ�ĨŽƌŵ�ĐŽŶƐŝƐƚƐ�
ŽĨ�ƐĞǀĞŶ�ĐŽŵƉŽŶĞŶƚƐ͗�ƚŚĞ�ĚĞĨŝŶŝƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͕�ƚŚĞ�ƐƵďũĞĐƚ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͕�ƚŚĞ�ŵĞƚŚŽĚƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͕�ƚŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽůƐ�
ƵƐĞĚ͕�ƐĂŵƉůŝŶŐ�ĂŶĚ�ƐĂŵƉůĞ�ƐŝǌĞƐ͕�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚƐ͕�ƌĞƐƵůƚƐ�ĂŶĚ�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ�ĨŽƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƵĚŝĞƐ͘�dŚŝƐ�ƉƌĞƉĂƌĞĚ�
ĨŽƌŵ�ĂůůŽǁĞĚ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ƚŽ�ƐƚĂŶĚĂƌĚŝǌĞ�ƚŚĞ�ƉƌŽĐĞƐƐ�ĂŶĚ�ŵĂŬĞ�ĂŶ�ĞǀĂůƵĂƚŝŽŶ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƐĂŵĞ�ĐƌŝƚĞƌŝĂ͘ 

Analysis of Data 

dŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ǁĞƌĞ�ĂŶĂůǇƐĞĚ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐĞǀĞŶ�ƐƚĂŐĞƐ�;�ƌĞƐǁĞůů͕�ϮϬϭϯ͖�DĞƌƌŝĂŵ͕�ϮϬϭϱͿ͘ 
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ϯϭϱ 
ϭ͘�WƌĞƉĂƌĂƚŝŽŶ�ĂŶĚ�ŽƌŐĂŶŝǌĂƚŝŽŶ�ŽĨ�ĚĂƚĂ�ĨŽƌ�ĂŶĂůǇƐŝƐ͗��ĂƚĂ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�ŬĞǇǁŽƌĚƐ�ŝŶ�ĚĂƚĂďĂƐĞƐ͕�ĂŶĚ�ϱϯ�ƐƚƵĚŝĞƐ�
ǁĞƌĞ�ƌĞĂĐŚĞĚ͘ 
Ϯ͘��ŽĚŝŶŐ�ƚŚĞ�ĚĂƚĂ͗�dŚĞ�ƐƚƵĚŝĞƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ǁĞƌĞ�ĐŽĚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƉƌĞĚĞƚĞƌŵŝŶĞĚ�ĐƌŝƚĞƌŝĂ�ƵƐŝŶŐ�ƚŚĞ�Η�ŶĂůǇƐŝƐ�
&ŽƌŵΗ͘ 
ϯ͘��ƐƚĂďůŝƐŚŝŶŐ�ƚŚĞ�ƚŚĞŵĞƐ͗�dŚĞ�ƚŚĞŵĞƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƉƌŽďůĞŵƐ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ŵĂŝŶ�ƚŚĞŵĞƐ�ŽĨ�ƚŚĞ�
ƐƚƵĚǇ�ƐƵďũĞĐƚ͕�ƐƚƵĚǇ�ŵĞƚŚŽĚ͕�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽůƐ͕�ƐĂŵƉůŝŶŐ�ĂŶĚ�ƐĂŵƉůĞ�ƐŝǌĞƐ͕�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚƐ͕�ƌĞƐƵůƚƐ�ĂŶĚ�ƐƵŐŐĞƐƚŝŽŶƐ 
ĨŽƌ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƵĚŝĞƐ͘ 
ϰ͘� �ƌƌĂŶŐĞŵĞŶƚ� ŽĨ� ĚĂƚĂ� ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞŵĞƐ� ĂŶĚ� ĐŽĚĞƐ͗� dŚĞ� ĐŽĚŝŶŐ͕� ǁŚŝĐŚ� ǁĂƐ� ŵĂĚĞ� ŝŶĚĞƉĞŶĚĞŶƚůǇ� ďǇ� ƚǁŽ� ĚŝĨĨĞƌĞŶƚ�
ƌĞƐĞĂƌĐŚĞƌƐ͕�ǁĂƐ�ĂƌƌĂŶŐĞĚ�ďǇ�ƚĂŬŝŶŐ�ƚŚĞ�ŽƉŝŶŝŽŶƐ�ŽĨ�Ă�ƐĐŝĞŶĐĞ�ĨŝĞůĚ�ĞǆƉĞƌƚ͘ 
ϱ͘��ƌƌĂŶŐĞŵĞŶƚ�ŽĨ�ƐƵď-ƚŚĞŵĞƐ͗�^Ƶď-ƚŚĞŵĞƐ�ŝŶ�ƚŚĞ��ŶĂůǇƐŝƐ�&Žƌŵ�ǁĞƌĞ�ƵƐĞĚ�ĂŶĚ�ĂƌƌĂŶŐĞĚ͘ 
ϲ͘�/ŶƚĞƌƉƌĞƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂ͗�dŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ŝŶƚĞƌƉƌĞƚĞĚ�ŝŶ�ƚŚĞ�ůŝŐŚƚ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͘ 
ϳ͘�WƌĞƐĞŶƚĂƚŝŽŶ�ĂŶĚ�ǀŝƐƵĂůŝǌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĨŝŶĚŝŶŐƐ͗�/Ŷ�ŽƌĚĞƌ�ƚŽ�ŵĂŬĞ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŵŽƌĞ�ƵŶĚĞƌƐƚĂŶĚĂďůĞ͕�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�
ƚŚƌŽƵŐŚ�ƚĂďůĞƐ�ĂŶĚ�ŐƌĂƉŚƐ͘ 

Validity and Reliability 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͖�ƚŚĞ�ƉƵƌƉŽƐĞ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ƋƵĞƐƚŝŽŶƐ�ǁĞƌĞ�ĐůĞĂƌůǇ�ƐƚĂƚĞĚ͕�ĂŶĚ�ƚŚĞ 
ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ŵĞƚŚŽĚ͕�ŝŶĐůƵƐŝŽŶ�ĂŶĚ�ĞǆĐůƵƐŝŽŶ�ĐƌŝƚĞƌŝĂ�ǁĞƌĞ�ĞǆƉůĂŝŶĞĚ�ŝŶ�ĚĞƚĂŝů�ĨŽƌ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ�ĨŝŶĚŝŶŐƐ͘�dŚĞ�ƐƚƵĚŝĞƐ�ƌĞĂĐŚĞĚ�
ŽŶ�ƚŚĞ�ƐƵďũĞĐƚ�ĂŶĚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƚŚŽƐĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ĂƌĞ�ƐƉĞĐŝĨŝĞĚ͕�ĂŶĚ�ƚŚĞŝƌ�ŵĞƚŚŽĚŽůŽŐǇ͕�ĨŝĞůĚ͕�ƐĂŵƉůĞ͕�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�
ƚĞĐŚŶŝƋƵĞ� ĂŶĚ� ĚĂƚĂ� ĂŶĂůǇƐŝƐ� ŵĞƚŚŽĚƐ� ĂƌĞ� ƐƉĞĐŝĨŝĞĚ͘� dŚĞ� ƉƌŽĐĞƐƐ� ŽĨ� ĂŶĂůǇǌŝŶŐ� ƚŚĞ� ĚĂƚĂ� ĂŶĚ� ĞƐƚĂďůŝƐŚŝŶŐ� ĐŽŵŵŽŶ� ƚŚĞŵĞƐ� ŝƐ�
ĞǆƉůĂŝŶĞĚ�ŝŶ�ĚĞƚĂŝů�;�ƌĂŶƚůŝŶŐĞƌ͕�:ŝŵĞŶĞǌ͕�<ůŝŶŐŶĞƌ͕�WƵŐĂĐŚ͕�Θ�ZŝĐŚĂƌĚƐŽŶ͕�ϮϬϬϱͿ͘ 

dŚĞ� ƉƌŽĐĞƐƐ� ŽĨ� ĚĞƚĞƌŵŝŶŝŶŐ� ƚŚĞ� ĐŽŵŵŽŶ� ƚŚĞŵĞƐ� ǁĂƐ� ŵĂĚĞ� ďǇ� ƚǁŽ� ƌĞƐĞĂƌĐŚĞƌƐ� ǁŚŽ� ĂƌĞ� ĞǆƉĞƌƚƐ� ŝŶ� ƚŚĞ� ĨŝĞůĚ� ŽĨ� ƐĐŝĞŶĐĞ�
ĞĚƵĐĂƚŝŽŶ͘�dŚĞ�ƌĞůŝĂďŝůŝƚǇ�ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�ƚŚĞ�ĚĂƚĂ�;ZĞůŝĂďŝůŝƚǇ�с��ŽŶƐĞŶƐƵƐͬ�;�ŐƌĞĞŵĞŶƚ�н��ŝƐĂŐƌĞĞŵĞŶƚͿ�ǆϭϬϬͿ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ĂƐ�
ϳϴ͘ϱй͕�ĂŶĚ�ƚŚĞ�ĐŽŶƐŝƐƚĞŶĐǇ�ďĞƚǁĞĞŶ�ƚŚĞ�ĐŽĚĞƌƐ�ǁĂƐ�ƚƌŝĞĚ�ƚŽ�ďĞ�ĞŶƐƵƌĞĚ͘���ƌĞůŝĂďŝůŝƚǇ�ƉĞƌĐĞŶƚĂŐĞ�ĂďŽǀĞ�ϳϬй�ŵĞĂŶƐ�ƚŚĂƚ�ƚŚĞ�ĚĂƚĂ 
ŝƐ�ƌĞůŝĂďůĞ�;DŝůĞƐ�Θ�,ƵďĞƌŵĂŶ͕�ϭϵϵϰ͖�zŦůĚŦƌŦŵ�Θ�bŝŵƔĞŬ͕�ϮϬϭϴͿ͘ /Ŷ�ŽƌĚĞƌ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĐƌĞĚŝďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ƐĞĐƚŝŽŶƐ�ĨƌŽŵ�
ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĞǆĂŵŝŶĞĚ�ĂƌĞ�ĂůƐŽ�ƉƌĞƐĞŶƚĞĚ͘ 

&/E�/E'^� 

&ŝŶĚŝŶŐƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƐƵď-ƉƌŽďůĞŵƐ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĂƌĞ�ŐŝǀĞŶ�ďĞůŽǁ͘ 

Findings Regarding the First Sub-Problem 

dŚĞ� ĨŝƌƐƚ� ƐƵď-ƉƌŽďůĞŵ� ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ǁĂƐ� ĞǆĂŵŝŶĞĚ� ƵŶĚĞƌ� Ɛŝǆ� ƚŚĞŵĞƐ͗� ƚŚĞ� ĚŝƐƚƌŝďƵƚŝŽŶ� ŽĨ� ƉŽƐƚŐƌĂĚƵĂƚĞ� ƚŚĞƐĞƐ� ŝŶ� ƐĐŝĞŶĐĞ�
ĞĚƵĐĂƚŝŽŶ�ĨŽƌ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƚǇƉĞ͕�ǇĞĂƌƐ͕�ƵŶŝǀĞƌƐŝƚŝĞƐ�ŝŶ�ǁŚŝĐŚ�ƚŚĞǇ�ǁĞƌĞ�ƉƵďůŝƐŚĞĚ͕�ƚŝƚůĞƐ�ŽĨ�ĂĚǀŝƐŽƌƐ͕�
ĚĞƉĂƌƚŵĞŶƚ ĂŶĚ�ƚǇƉĞ�ŽĨ�ďŝďůŝŽŐƌĂƉŚǇ͘ 

dĂďůĞ�ϭ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ƚŚĞƐĞƐ�ďǇ�ǇĞĂƌ�ĂŶĚ�ƚǇƉĞ 

Year   f dŚĞƐŝƐ�ƚǇƉĞ 

DĂƐƚĞƌ͛Ɛ�;ĨͿ PhD ;ĨͿ 
ϮϬϭϴ 5 ϭ ϰ 
ϮϬϭϵ ϭϬ ϴ 2 
2020 ϭ ϭ - 
Total ϭϲ ϭϬ ϲ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�dĂďůĞ�ϭ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ŽŶĞ�ŽĨ�ƚŚĞ�ĨŝǀĞ�ƚŚĞƐĞƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ϮϬϭϴ�ŝƐ�Ă�ŵĂƐƚĞƌΖƐ�ƚŚĞƐŝƐ͕�ĨŽƵƌ�ŽĨ�ƚŚĞŵ�ĂƌĞ�WŚ� ƚŚĞƐŝƐ͕�
ĞŝŐŚƚ�ŽĨ�ƚŚĞ�ϭϬ�ƚŚĞƐĞƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ϮϬϭϵ�ĂƌĞ�ŝŶ�ƚŚĞ�ƚǇƉĞ�ŽĨ�ŵĂƐƚĞƌΖƐ�ƚŚĞƐŝƐ͕�ƚǁŽ�ŽĨ�ƚŚĞŵ�ĂƌĞ�WŚ� ƚŚĞƐŝƐ͕�ĂŶĚ�ŝŶ�ϮϬϮϬ�ƚŚĞƌĞ�ŝƐ�ŽŶůǇ�
ŽŶĞ�ŵĂƐƚĞƌΖƐ�ƚŚĞƐŝƐ͘�/ƚ�ŚĂƐ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞ�ƚŚĞƐĞƐ�ƉƌĞƉĂƌĞĚ�ŽŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĨŽƌ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ŵĂŝŶůǇ�ŵĂƐƚĞƌΖƐ�
ƚŚĞƐŝƐ͘ 
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ϯϭϲ 
dĂďůĞ�Ϯ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ƚŚĞƐĞƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ƉƵďůŝƐŚĞĚ 

hŶŝǀĞƌĐŝƚǇ DĂƐƚĞƌ͛Ɛ�;ĨͿ PhD ;ĨͿ dŽƚĂů�;ĨͿ 
�ŵĂƐǇĂ�hŶŝǀĞƌƐŝƚǇ������������������������������������������ - 2 2 
�ĂůŦŬĞƐŝƌ�hŶŝǀĞƌƐŝƚǇ��� 
�ŽŒĂǌŝĕŝ�hŶŝǀĞƌƐŝƚǇ 

- 
ϭ 

ϭ 
- 

ϭ 
ϭ 

�ƌǌŝŶĐĂŶ��ŝŶĂůŝ�zŦůĚŦƌŦŵ�hŶŝǀĞƌƐŝƚǇ ϭ - ϭ 
,ĂĐĞƚƚĞƉĞ�hŶŝǀĞƌƐŝƚǇ ϭ ϭ 2 
<ŦƌƔĞŚŝƌ��Śŝ��ǀƌĂŶ�hŶŝǀĞƌƐŝƚǇ 
<ŽĐĂĞůŝ hŶŝǀĞƌƐŝƚǇ 

ϭ 
ϭ 

- 
- 

ϭ 
ϭ 

DƵŒůĂ�^ŦƚŬŦ�<ŽĕŵĂŶ�hŶŝǀĞƌƐŝƚǇ - 2 2 
EĞĐŵĞƚƚŝŶ��ƌďĂŬĂŶ�hŶŝǀĞƌƐŝƚǇ 
WĂŵƵŬŬĂůĞ�hŶŝǀĞƌƐŝƚǇ 

ϭ 
ϭ 

- 
- 

ϭ 
ϭ 

ZĞĐĞƉ�dĂǇǇŝƉ��ƌĚŽŒĂŶ�hŶŝǀĞƌƐŝƚǇ ϭ - ϭ 
^ĂŬĂƌǇĂ�hŶŝǀĞƌƐŝƚǇ���������� 
hůƵĚĂŒ�hŶŝǀĞƌƐŝƚǇ 

ϭ 
ϭ 

- 
- 

ϭ 
ϭ 

�ĐĐŽƌĚŝŶŐ� ƚŽ� dĂďůĞ�Ϯ͖� ŝƚ� ŝƐ� ƐĞĞŶ� ƚŚĂƚ�ƉŽƐƚŐƌĂĚƵĂƚĞ� ƚŚĞƐŝƐ� ƐƚƵĚŝĞƐ�ŽŶ� ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ� ŝŶ�ŐŝĨƚĞĚ�ŚĂǀĞ�ďĞĞŶ�ƉƌĞƉĂƌĞĚ� ŝŶ�ϭϯ�
ƵŶŝǀĞƌƐŝƚŝĞƐ͘�KŶůǇ�Ăƚ�,ĂĐĞƚƚĞƉĞ�hŶŝǀĞƌƐŝƚǇ�ďŽƚŚ�ŵĂƐƚĞƌΖƐ�;ĨсϭͿ�ĂŶĚ�WŚ��ƚŚĞƐŝƐ ;ĨсϭͿ�ǁĞƌĞ�ŵĂĚĞ͘ 

Table 3. Distribution of theses ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĚĞƉĂƌƚŵĞŶƚ�ƉƵďůŝƐŚĞĚ 

hŶŝǀĞƌĐŝƚǇ������������������������������������������  DĂƐƚĞƌ͛Ɛ�;ĨͿ PhD ;ĨͿ dŽƚĂů�;ĨͿ 
�ĞƉĂƌƚŵĞŶƚ� ŽĨ� DĂƚŚĞŵĂƚŝĐƐ� ĂŶĚ� ^ĐŝĞŶĐĞ�
�ĚƵĐĂƚŝŽŶ 

7 ϭ ϴ 

�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WƌŝŵĂƌǇ��ĚƵĐĂƚŝŽŶ 3 ϰ 7 
�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ĂƐŝĐ��ĚƵĐĂƚŝŽŶ - ϭ ϭ 

>ŽŽŬŝŶŐ�Ăƚ�dĂďůĞ�ϯ͖�/ƚ�ŝƐ�ŶŽƚŝĐĞĚ�ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ�ŵĂƐƚĞƌΖƐ�ƚŚĞƐŝƐ�;Ĩ�с�ϳͿ�ǁĂƐ�ĚŽŶĞ�ŝŶ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�DĂƚŚĞŵĂƚŝĐƐ�ĂŶĚ�^ĐŝĞŶĐĞ 
�ĚƵĐĂƚŝŽŶ͕�ĂŶĚ�ƚŚĞ�ŵŽƐƚ WŚ� ƚŚĞƐŝƐ ;Ĩ�с�ϰͿ�ǁĂƐ�ŵĂĚĞ�ŝŶ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�WƌŝŵĂƌǇ��ĚƵĐĂƚŝŽŶ͘�,ŽǁĞǀĞƌ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ�
ƉŽƐƚŐƌĂĚƵĂƚĞ�ƚŚĞƐŝƐ�;ĨсϴͿ�ǁĂƐ�ĚŽŶĞ�ŝŶ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�DĂƚŚĞŵĂƚŝĐƐ�ĂŶĚ�^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ͘ 

Table 4. Distribution of theses according to the Titles of lecturers 

Title   DĂƐƚĞƌ͛Ɛ�;ĨͿ PhD ;ĨͿ dŽƚĂů�;ĨͿ 
WƌŽĨĞƐƐŽƌ ϭ 3 ϰ 
�ƐƐŽĐŝĂƚĞ�ƉƌŽĨĞƐƐŽƌ ϵ 2 ϭϭ 
WŚ��DĞŵďĞƌ - ϭ ϭ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�dĂďůĞ�ϰ͖�/ƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�ƉŽƐƚŐƌĂĚƵĂƚĞ�ƚŚĞƐĞƐ�ĂƌĞ�ŵŽƐƚůǇ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ĨĂĐƵůƚǇ�ŵĞŵďĞƌƐ�ǁŝƚŚ�ƚŚĞ�ƚŝƚůĞ�ŽĨ�
ĂƐƐŽĐŝĂƚĞ�ƉƌŽĨĞƐƐŽƌ�;ĨсϭϭͿ͘ 

dĂďůĞ�ϱ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ƚŚĞƐĞƐ�ďǇ�ƚǇƉĞ�ŽĨ�ďŝďůŝŽŐƌĂƉŚǇ 

Research 

code 

ZĞƐĞĂƌĐŚ�ƚǇƉĞ �ŝďůŝŽŐƌĂƉŚǇ�ƚǇƉĞ dŽƚĂů�;ĨͿ 
EĂƚŝŽŶĂů�;ĨͿ /ŶƚĞƌŶĂƚŝŽŶĂů�;ĨͿ  

Zϭϯ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ 57 ϴϬ ϭϯϳ 
Zϭϰ WŚ� ƚŚĞƐŝƐ ϭϭϭ ϭϮϴ Ϯϯϵ 
Zϭϱ WŚ��ƚŚĞƐŝƐ ϴϱ 73 ϭϱϴ 
Zϭϲ WŚ��ƚŚĞƐŝƐ ϴϳ ϭϰϭ ϮϮϴ 
Zϭϳ WŚ��ƚŚĞƐŝƐ 23 505 ϱϮϴ 
Zϭϴ WŚ��ƚŚĞƐŝƐ ϵϴ 330 ϰϮϴ 
Zϭϵ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ ϰϰ 23 ϲϳ 
ZϮϬ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ ϰϳ ϵ ϱϲ 
ZϮϭ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ 57 ϱϵ ϭϭϲ 
ZϮϮ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ ϵϯ Ϯϴ ϭϮϭ 
ZϮϯ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ ϰ ϵϳ ϭϬϭ 
ZϮϰ WŚ� ƚŚĞƐŝƐ ϴϬ Ϯϴϴ ϯϲϴ 
ZϮϱ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ ϰϱ 57 ϭϬϮ 
ZϮϲ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ ϲϴ Ϯϰ ϵϮ 
ZϮϳ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ ϵϲ ϯϰ ϭϯϬ 
ZϮϴ DĂƐƚĞƌ͛Ɛ�ƚŚĞƐŝƐ ϰϵ Ϯϲ 75 

�ĐĐŽƌĚŝŶŐ�ƚŽ�dĂďůĞ�ϱ͖�/ƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ďŝďůŝŽŐƌĂƉŚǇ�ƵƐĞĚ�ŝŶ�WŚ� ƚŚĞƐĞƐ�;Zϭϰ�;ĨсϮϯϵͿ͕�Zϭϲ�;Ĩс�ϮϮϴͿ͕�Zϭϳ�;ĨсϱϮϴͿ͕�Zϭϴ�
;ĨсϰϮϴͿ͕�Zϭϵ�;ĨсϯϮϴͿ͕�ZϮϰ�;ĨсϯϲϴͿͿ�ŝƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚŽƐĞ�ƵƐĞĚ�ŝŶ�ŵĂƐƚĞƌΖƐ�ƚŚĞƐĞƐ͘�/ƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŝŶƚĞƌŶĂƚŝŽŶĂů�



  

| <ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 

 

ϯϭϳ 
ďŝďůŝŽŐƌĂƉŚǇ�ŝƐ�ŐĞŶĞƌĂůůǇ�ŚŝŐŚĞƌ�ŝŶ�WŚ��ƚŚĞƐŝƐ ;Zϭϰ�;ĨсϭϮϴͿ͕�Zϭϲ�;ĨсϭϰϭͿ͕�Zϭϳ�;ĨсϱϬϱͿ͕�Zϭϴ�;ĨсϯϯϬͿ͕�ZϮϰ�;ĨсϮϴϴͿͿ�ƚŚĂŶ�ŝŶ�ŵĂƐƚĞƌΖƐ�
ƚŚĞƐĞƐ͘ 

Findings Regarding the Second Sub-Problem 

/Ŷ�ůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ƐĞĐŽŶĚ�ƐƵď-ƉƌŽďůĞŵ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĂƌƚŝĐůĞƐ�ƉƌĞƉĂƌĞĚ�ŝŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĨŽƌ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ�ǁĞƌĞ�
ĞǆĂŵŝŶĞĚ�ƵŶĚĞƌ�ĨŽƵƌ�ƚŚĞŵĞƐ͗�ũŽƵƌŶĂů�ŶĂŵĞ͕�ũŽƵƌŶĂů�ƚǇƉĞ͕�ũŽƵƌŶĂů�ĐůĂƐƐ�ĂŶĚ�ƉƵďůŝĐĂƚŝŽŶ�ǇĞĂƌ͘ 

dĂďůĞ�ϲ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂƌƚŝĐůĞƐ�ďǇ�ũŽƵƌŶĂů�ŶĂŵĞ͕�ũŽƵƌŶĂů�ƚǇƉĞ�ĂŶĚ�ĐůĂƐƐ 

Journal name Journal name  Class f 

EĞĐĂƚŝďĞǇ �Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ůĞŬƚƌŽŶŝŬ�&ĞŶ�ǀĞ�DĂƚĞŵĂƚŝŬ��Œŝƚŝŵŝ��ĞƌŐŝƐŝ�;�&D��Ϳ EĂƚŝŽŶĂů h>�<�7D 3 
mƐƚƺŶ��ĞŬąůŦůĂƌ��Œŝƚŝŵŝ�ǀĞ�zĂƌĂƚŦĐŦůŦŬ��ĞƌŐŝƐŝ�;m��z��Ϳ EĂƚŝŽŶĂů �ŝŒĞƌ 2 
dƵƌŬŝƐŚ�:ŽƵƌŶĂů�ŽĨ�WƌŝŵĂƌǇ��ĚƵĐĂƚŝŽŶ�;dh:W��Ϳ /ŶƚĞƌŶĂƚŝŽŶĂů �ŝŒĞƌ 2 
DĞŚŵĞƚ��ŬŝĨ��ƌƐŽǇ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D 2 
Dŝůůŝ��Œŝƚŝŵ� EĂƚŝŽŶĂů h>�<�7D͕��ŝŒĞƌ 2 
7ŶƂŶƺ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D 2 
�ĂƌƚŦŶ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D ϭ 
�ŝůŝŵ͕��Œŝƚŝŵ͕�^ĂŶĂƚ�ǀĞ�dĞŬŶŽůŽũŝ��ĞƌŐŝƐŝ�;��^d��ĞƌŐŝͿ EĂƚŝŽŶĂů dŚĞ�ŽƚŚĞƌ ϭ 
�Œŝƚŝŵ�ǀĞ��ŝůŝŵ /ŶƚĞƌŶĂƚŝŽŶĂů ^^�/ ϭ 
:ŽƵƌŶĂů�ŽĨ��ĚƵĐĂƚŝŽŶ�ŝŶ�^ĐŝĞŶĐĞ͕��ŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�,ĞĂůƚŚ�;:�^�,Ϳ /ŶƚĞƌŶĂƚŝŽŶĂů �Z/� ϭ 
�ŒŝƚŝŵĚĞ�EŝƚĞů��ƌĂƔƚŦƌŵĂůĂƌ��ĞƌŐŝƐŝ- �E�� /ŶƚĞƌŶĂƚŝŽŶĂů h>�<�7D ϭ 
:ŽƵƌŶĂů�ŽĨ��ĂůƚŝĐ�^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ /ŶƚĞƌŶĂƚŝŽŶĂů ^^�/ ϭ 
�ŒŝƚŝŵĚĞ�<ƵƌĂŵ�ǀĞ�hǇŐƵůĂŵĂ /ŶƚĞƌŶĂƚŝŽŶĂů ��^�K ϭ 
�Œŝƚŝŵ�ǀĞ�dŽƉůƵŵ��ƌĂƔƚŦƌŵĂůĂƌŦ��ĞƌŐŝƐŝͬ:Z�^ EĂƚŝŽŶĂů h>�<�7D ϭ 
WĂŵƵŬŬĂůĞ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ� EĂƚŝŽŶĂů h>�<�7D ϭ 
^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ�/ŶƚĞƌŶĂƚŝŽŶĂů /ŶƚĞƌŶĂƚŝŽŶĂů �Z/� ϭ 
dƌĂŬǇĂ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D ϭ 
dƌĂŬǇĂ�mŶŝǀĞƌƐŝƚĞƐŝ�^ŽƐǇĂů��ŝůŝŵůĞƌ��ĞƌŐŝƐŝ /ŶƚĞƌŶĂƚŝŽŶĂů ��^�K͕�h>�<�7D ϭ 
DĂĂƌŝĨ�DĞŬƚĞƉůĞƌŝ�hůƵƐůĂƌĂƌĂƐŦ��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ĞƌŐŝƐŝ /ŶƚĞƌŶĂƚŝŽŶĂů dŚĞ�ŽƚŚĞƌ ϭ 
D�E�^�^ŽƐǇĂů��ƌĂƔƚŦƌŵĂůĂƌ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D ϭ 
�ůĞŵĞŶƚĂƌǇ��ĚƵĐĂƚŝŽŶ�KŶůŝŶĞ /ŶƚĞƌŶĂƚŝŽŶĂů h>�<�7D͕�dŚĞ�ŽƚŚĞƌ ϭ 
dhZ�E-^�D�hůƵƐůĂƌĂƌĂƐŦ��ŝůŝŵƐĞů�,ĂŬĞŵůŝ��ĞƌŐŝƐŝ /ŶƚĞƌŶĂƚŝŽŶĂů h>�<�7D ϭ 
�ŶĞŵŽŶ�DƵƔ��ůƉĂƌƐůĂŶ�mŶŝǀĞƌƐŝƚĞƐŝ�^ŽƐǇĂů��ŝůŝŵůĞƌ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D ϭ 
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ�ZĞƐĞĂƌĐŚ�;/:^ZͿ /ŶƚĞƌŶĂƚŝŽŶĂů dŚĞ�ŽƚŚĞƌ ϭ 
dƺƌŬ�mƐƚƺŶ��ĞŬą�ǀĞ��Œŝƚŝŵ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D͕��ŝŒĞƌ ϭ 
�ŶĂĚŽůƵ�PŒƌĞƚŵĞŶ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů dŚĞ�ŽƚŚĞƌ ϭ 
�ďĂŶƚ�7ǌǌĞƚ��ĂǇƐĂů�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D ϭ 
<ĂƐƚĂŵŽŶƵ��Œŝƚŝŵ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D ϭ 
hƔĂŬ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ��ƌĂƔƚŦƌŵĂůĂƌŦ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů dŚĞ�ŽƚŚĞƌ ϭ 
zzm��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ EĂƚŝŽŶĂů h>�<�7D͕�dŚĞ�ŽƚŚĞƌ ϭ 

tŚĞŶ�dĂďůĞ�ϲ�ŝƐ�ĞǆĂŵŝŶĞĚ͖ ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ĂƌƚŝĐůĞƐ�ƉƵďůŝƐŚĞĚ�ŝŶ�EĞĐĂƚŝďĞǇ �ĚƵĐĂƚŝŽŶ�&ĂĐƵůƚǇ��ůĞĐƚƌŽŶŝĐ�^ĐŝĞŶĐĞ�ĂŶĚ�DĂƚŚĞŵĂƚŝĐƐ�
�ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů� ;�&D��Ϳ͕�'ŝĨƚĞĚ��ĚƵĐĂƚŝŽŶ�ĂŶĚ��ƌĞĂƚŝǀŝƚǇ� :ŽƵƌŶĂů� ;h��z��Ϳ͕�dƵƌŬŝƐŚ� :ŽƵƌŶĂů�ŽĨ�WƌŝŵĂƌǇ��ĚƵĐĂƚŝŽŶ� ;dh:W��Ϳ͕�
DĞŚŵĞƚ��ŬŝĨ��ƌƐŽǇ�hŶŝǀĞƌƐŝƚǇ��ĚƵĐĂƚŝŽŶ�&ĂĐƵůƚǇ�:ŽƵƌŶĂů͕�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ�ĂŶĚ 7ŶƂŶƺ�hŶŝǀĞƌƐŝƚǇ��ĚƵĐĂƚŝŽŶ�&ĂĐƵůƚǇ�:ŽƵƌŶĂů�ĂƌĞ�
ŵŽƌĞ�ƚŚĂŶ�ŽƚŚĞƌ�ũŽƵƌŶĂůƐ͘ 

 

 
Figure 1. Distribution of articles by years 

�ĐĐŽƌĚŝŶŐ�ƚŽ�&ŝŐƵƌĞ�ϭ͕�ŵŽƌĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ϮϬϭϵ�;ĨсϭϵͿ�ƚŚĂŶ�ŝŶ�ϮϬϭϴ�;ĨсϭϮͿ�ĂŶĚ�ϮϬϮϬ�;ĨсϲͿ͘ 
 

ϯϭй

ϱϯй

ϭϲй

Publication year

ϮϬϭϴ�;ĨсϭϮͿ ϮϬϭϵ�;ĨсϭϵͿ ϮϬϮϬ�;ĨсϲͿ
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ϯϭϴ 

 
Figure 2. �ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂƌƚŝĐůĞƐ�ďǇ�ũŽƵƌŶĂů�ƚǇƉĞ 

�Ɛ�ƐĞĞŶ�ŝŶ�&ŝŐƵƌĞ�Ϯ͕�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶƐ�ŝŶ�ŶĂƚŝŽŶĂů�ũŽƵƌŶĂůƐ�;ĨсϮϰͿ�ŝƐ�ŵŽƌĞ�ƚŚĂŶ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ũŽƵƌŶĂůƐ�;ĨсϭϯͿ͘ 

 

&ŝŐƵƌĞ�ϯ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂƌƚŝĐůĞƐ�ďǇ�ƉƵďůŝĐĂƚŝŽŶ�ĐůĂƐƐ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�&ŝŐƵƌĞ�ϯ͖�ƚŚĞ�ŵŽƐƚ�ũŽƵƌŶĂůƐ�;ĨсϮϯͿ�ĂƌĞ�ŝŶĚĞǆĞĚ�ŝŶ�ƚŚĞ�h>�<�7D�ĚĂƚĂďĂƐĞ͘�tŚŝůĞ�ƚǁŽ�ŽĨ�ƚŚĞ�ũŽƵƌŶĂůƐ�ĂƌĞ�ŝŶĚĞǆĞĚ�
ŝŶ�^^�/͕�ƚǁŽ�ŝŶ��Z/��ĂŶĚ�ďŽƚŚ�ŝŶ���^�K͕�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ũŽƵƌŶĂůƐ�ŝŶĚĞǆĞĚ�ŝŶ�ŽƚŚĞƌ�ĚĂƚĂďĂƐĞƐ�ŝƐ�ϭϰ͘ 

Findings Regarding the Third Sub-Problem 

dŚĞ� ƚŚŝƌĚ� ƐƵď-ƉƌŽďůĞŵ� ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ǁĂƐ� ĞǆĂŵŝŶĞĚ� ƵŶĚĞƌ� ƐĞǀĞŶ� ƚŚĞŵĞƐ� ŶĂŵĞůǇ� ƚŚĞ� ĚŝƐƚƌŝďƵƚŝŽŶ� ŽĨ� ƐƚƵĚŝĞƐ� ;ĂƌƚŝĐůĞƐ� ĂŶĚ�
ƉŽƐƚŐƌĂĚƵĂƚĞ�ƚŚĞƐĞƐͿ� ŝŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĨŽƌ ƚŚĞ ŐŝĨƚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƐƵďũĞĐƚ͕�ƐĂŵƉůĞ͕�ƐĂŵƉůĞ�ƐŝǌĞ͕�ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚ͕�ĚĂƚĂ�
ĐŽůůĞĐƚŝŽŶ�ƚŽŽůƐ�ĂŶĚ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚ͘ 
  

ϲϱй

ϯϱй

:ŽƵƌŶĂů�ƚǇƉĞ
EĂƚŝŽŶĂů�;ĨсϮϰͿ /ŶƚĞƌŶĂƚŝŽŶĂů��;ĨсϭϯͿ

0ϭ
23
ϰ5
ϲ7
ϴϵ

ϭϬϭϭ
ϭϮϭϯ
ϭϰϭϱ
ϭϲϭϳ
ϭϴϭϵ
20Ϯϭ
2223Ϯϰ
25

^�/ �Z/� ��^�K h>�<�7D dŚĞ�ŽƚŚĞƌ

Publication Class 

EƵŵďĞƌ�ŽĨ
ũŽƵƌŶĂů



  

| <ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 

 

ϯϭϵ 
Table 7. Distribution of studies by subject 

  Subject f 

>ĞĂƌŶŝŶŐ�DĞƚŚŽĚͬ�dĞĐŚŶŝƋƵĞͬ^ƚƌĂƚĞŐǇ 

 ^d�D ϭϮ 
 �ŝĨĨĞƌĞŶƚŝĂƚĞĚ�ŝŶƐƚƌƵĐƚŝŽŶ 7 
 WƌŽũĞĐƚ-ďĂƐĞĚ�ůĞĂƌŶŝŶŐ ϰ 
 WƌŽďůĞŵ-ďĂƐĞĚ�ůĞĂƌŶŝŶŐ 2 
 �ƌŐƵŵĞŶƚĂƚŝŽŶ 2 
 �ŽŵƉƵƚĞƌ�ĂƐƐŝƐƚĞĚ�ůĞĂƌŶŝŶŐ 2 
 ^d��D ϭ 
 ϱ� ϭ 
 �ƌĂŝŶ-ďĂƐĞĚ�ůĞĂƌŶŝŶŐ 

7ŶƋƵŝƌǇ-ďĂƐĞĚ�ůĞĂƌŶŝŶŐ 
ϭ 
ϭ 

 �ŽŶĐĞƉƚ�ůĞĂƌŶŝŶŐ� 
^ŽĐŝĂů�ůĞĂƌŶŝŶŐ 

ϭ 
ϭ 

 �'^�;�ƋƵĂůŝƚǇ-ZĞƋƵŝƌĞŵĞŶƚ-/ŶƋƵŝƌǇͿ�ďĂƐĞĚ�ƚĞĂĐŚŝŶŐ� 
^ĞůĨ-ůĞĂƌŶŝŶŐ� 

DŽďŝůĞ�ůĞĂƌŶŝŶŐ 
ZŽďŽƚŝĐ�ĐŽĚŝŶŐ�ƚƌĂŝŶŝŶŐ� 

�ĚƵĐĂƚŝŽŶĂů�ŐĂŵĞ 

ϭ 
ϭ 
ϭ 
ϭ 
ϭ 

dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚĞĂĐŚŝŶŐ 

 DŽƚŝǀĂƚŝŽŶ�ƚŽǁĂƌĚƐ�ƐĐŝĞŶĐĞ ϲ 
 �ƌĞĂƚŝǀŝƚǇ 5 
 ^ĞůĨ-ĞĨĨŝĐĂĐǇ ϰ 
 �ƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ƐŬŝůů 3 
 WƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůů 3 
 ^ĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ƐŬŝůů 2 
 �ĐĂĚĞŵŝĐ�ƐƵĐĐĞƐƐ�ŝŶ�ƐĐŝĞŶĐĞ 2 
 ^d�D�ĂƚƚŝƚƵĚĞ 2 
 ^d�D�ŝŶƚĞƌĞƐƚ ϭ 
 ^d�D�ĐĂƌĞĞƌ�ŝŶƚĞƌĞƐƚ ϭ 
 KƉŝŶŝŽŶ�ŽŶ�^d�D�ĂĐƚŝǀŝƚŝĞƐ ϭ 
 �ŶǀŝƌŽŶŵĞŶƚĂů�ĂǁĂƌĞŶĞƐƐͬƐĞŶƐŝƚŝǀŝƚǇ ϭ 
 WĞƌĐĞƉƚŝŽŶ�ŽĨ�ƚŚĞ�ƐĐŝĞŶĐĞ-ƉƐĞƵĚŽ-ƐĐŝĞŶĐĞ�ĚŝƐƚŝŶĐƚŝŽŶ ϭ 
 ^ĞůĨ-ŵŽŶŝƚŽƌŝŶŐ-ƉĞƌĐĞƉƚŝŽŶ�ŽĨ�ƐĞůĨ�ĂŶĚ�ƚĂƐŬ ϭ 
 WĞƌĐĞƉƚŝŽŶ�ŽĨ�ƐŽĐŝŽƐĐŝĞŶƚŝĨŝĐ�ŝƐƐƵĞƐ ϭ 
 WĞƌĐĞƉƚŝŽŶ�ƚŽǁĂƌĚƐ�ƚŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�ďŝŽůŽŐǇ ϭ 
 �ƚƚŝƚƵĚĞ�ƚŽǁĂƌĚƐ�ƐĐŝĞŶĐĞ ϭ 
 /ŶĨŽƌŵĂů�ƚŚŝŶŬŝŶŐ�ƐŬŝůů ϭ 
 �ƐƚƌŽŶŽŵǇ�ƐƵĐĐĞƐƐ ϭ 
 �ƚƚŝƚƵĚĞ�ƚŽǁĂƌĚƐ��7>^�D ϭ 
 DŽƚŝǀĂƚŝŽŶ�ƚŽǁĂƌĚƐ��7>^�D ϭ 
 ^ĐŝĞŶƚŝĨŝĐ�ĐƌĞĂƚŝǀŝƚǇ ϭ 
 �ŶŐŝŶĞĞƌŝŶŐ�ƐŬŝůů ϭ 
 ^ĐŝĞŶĐĞ�ƉƌŽĐĞƐƐ�ƐŬŝůů ϭ 
 ^ĐŝĞŶĐĞ�ƐĞůĨ-ĂƐƐĞƐƐŵĞŶƚ� 

/ŶƋƵŝƌǇ�ůĞĂƌŶŝŶŐ�ƐŬŝůůƐ 
DĞƚĂĐŽŐŶŝƚŝǀĞ�ĂǁĂƌĞŶĞƐƐ� 

hŶŝƚ�ĂŶĚ�ƐǇŵďŽů�ŬŶŽǁůĞĚŐĞ�ůĞǀĞů 

ϭ 
ϭ 
ϭ 
ϭ 

KƉŝŶŝŽŶ 

 ^ƚƵĚĞŶƚƐ͛�ǀŝĞǁƐ�ŽŶ��7>^�D�ďŝŽůŽŐǇ�ĂĐƚŝǀŝƚŝĞƐ 
^ƚƵĚĞŶƚƐ͛�ĂŶĚ�ƚĞĂĐŚĞƌ�ǀŝĞǁƐ�ŽŶ��7>^�D�ďŝŽůŽŐǇ�ƉƌŽũĞĐƚ�ƐƚƵĚŝĞƐ 

ϭ 
ϭ 

 ^ƚƵĚĞŶƚ͛Ɛ�ǀŝĞǁƐ�ŽŶ�^ĐŝĞŶĐĞ-dĞĐŚŶŽůŽŐǇ-^ŽĐŝĞƚǇ 
^ƚƵĚĞŶƚ͛Ɛ�ǀŝĞǁƐ�ŽŶ�ƚŚĞ�hz�W�ĐƵƌƌŝĐƵůƵŵ�ŵŽĚĞů 

ϭ 
ϭ 

 dĞĂĐŚĞƌΖƐ�ǀŝĞǁƐ�ŽŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŐŝǀĞŶ�ƚŽ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ 
dĞĂĐŚĞƌΖƐ�ǀŝĞǁƐ�ŽŶ�^d�D� 

^ƚƵĚĞŶƚ͛Ɛ�ǀŝĞǁƐ�ŽŶ�ŵŽďŝůĞ�ĂƉƉůŝĐĂƚŝŽŶ� 
^ƚƵĚĞŶƚƐ͛�ǀŝĞǁƐ�ŽŶ�ƉƌŽďůĞŵ-ďĂƐĞĚ�ƐĐŝĞŶĐĞ�ĂĐƚŝǀŝƚŝĞƐ 

ϭ 
ϭ 
ϭ 
ϭ 

dĞĂĐŚŝŶŐ�ŵĂƚĞƌŝĂů�ƐƚƵĚǇ   ϭϱ 
�ƵƌƌŝĐƵůƵŵ�ƐƚƵĚŝĞƐ   ϭϰ 
^ĐĂůĞ-ƚĞƐƚ�ĚĞǀĞůŽƉŵĞŶƚ-ƚƌĂŶƐůĂƚŝŽŶ   5 
�ŽŶĐĞƉƚ�ĂŶĂůǇƐŝƐ   ϰ 
�ŽŵƉĂƌŝƐŽŶ�ŽĨ�ŐŝĨƚĞĚ�ĂŶĚ�ŶŽŶ-ŐŝĨƚĞĚ   3 
dŚĞŽƌĞƚŝĐĂů�ĂƌƚŝĐůĞ   3 
dĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞ�ƚƌĂŝŶŝŶŐ   2 
�ĚƵĐĂƚŝŽŶĂů�ƉƌŽďůĞŵƐ   ϭ 
dĞĂĐŚĞƌ�ƚƌĂŝŶŝŶŐ   ϭ 
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320 
tŚĞŶ�dĂďůĞ�ϳ�ŝƐ�ĞǆĂŵŝŶĞĚ͖�/ƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ�ƵƐĞĚ�ůĞĂƌŶŝŶŐ�ŵĞƚŚŽĚͬƚĞĐŚŶŝƋƵĞͬƐƚƌĂƚĞŐǇ�ŝŶ�ƐƚƵĚŝĞƐ�ŝƐ�^d�D�;ĨсϭϮͿ�

ĂŶĚ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ĂƉƉůŝĞĚ�ƚĞĂĐŚŝŶŐ�ŽŶ�ŵŽƚŝǀĂƚŝŽŶ�ƚŽǁĂƌĚ ƐĐŝĞŶĐĞ ;ĨсϲͿ�ŚĂƐ�ďĞĞŶ�ŝŶǀĞƐƚŝŐĂƚĞĚ͘��ŵŽŶŐ�ƚŚĞ�ƐƚƵĚŝĞƐ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�
ƚĞĂĐŚŝŶŐ�ŵĂƚĞƌŝĂů�;ĨсϭϱͿ�ĂŶĚ�ĐƵƌƌŝĐƵůƵŵ�;ĨсϭϰͿ�ƐƚƵĚŝĞƐ�ĂƌĞ�ŵŽƌĞ�ƐƚƵĚŝĞĚ�ƚŚĂŶ�ŽƚŚĞƌ�ƐƵďũĞĐƚ�ĂƌĞĂƐ͘ 

 

Figure 4. Distribution of ƐƚƵĚŝĞƐ�ďǇ�ƐĂŵƉůĞ�ƚǇƉĞ 

/Ŷ�ƚŚĞ�ƐƚƵĚŝĞƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϰ͖�/ƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�ƚŚĞ�ƐĂŵƉůĞ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�ϳ�ŽĨ�ƚŚĞŵ�ϱ-ϴ�ŐƌĂĚĞ�ƉƌŝŵĂƌǇ�ĞĚƵĐĂƚŝŽŶ͕�ϳ�ŽĨ�
ƚŚĞŵ�ϭ-ϰ�ŐƌĂĚĞ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ͕�ϳ�ŽĨ�ƚŚĞŵ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�;ϵ-ϭϮͿ�ƐƚƵĚĞŶƚƐ͕�ϱ�ŽĨ�ƚŚĞŵ�ƚĞĂĐŚĞƌƐ͕�Ϯ ŽĨ�ƚŚĞŵ�ƵŶĚĞƌŐƌĂĚƵĂƚĞ�
ƐƚƵĚĞŶƚƐ�ĂŶĚ�ŽŶůǇ�ŽŶĞ�ŽĨ�ƚŚĞŵ�ƉƌĞƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ͘ 

 
Figure 5. �ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ƐƚƵĚŝĞƐ�ďǇ�ƐĂŵƉůĞ�ƐŝǌĞ 

/Ŷ�&ŝŐƵƌĞ�ϱ͕�ŝƚ�ŝƐ�ŶŽƚŝĐĞĚ�ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ�ƐƚƵĚŝĞĚ�ƐĂŵƉůĞ�ƐŝǌĞƐ�ŝŶ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĂƌĞ�ďĞƚǁĞĞŶ�ϭϭ-ϯϬ�;ĨсϭϴͿ�ĂŶĚ�ϯϭ-ϭϬϬ�;ĨсϭϯͿ͘ 

Table 8. Distribution of studies according to research method 

Research Method Research Model f 

YƵĂŶƚŝƚĂƚŝǀĞ�ŵĞƚŚŽĚ 

^ƵƌǀĞǇ ϭϬ 
dƌƵĞ-ĞǆƉĞƌŝŵĞŶƚĂů 3 
YƵĂƐŝ-ĞǆƉĞƌŝŵĞŶƚĂů 2 
tĞĂŬ-ĞǆƉĞƌŝŵĞŶƚĂů ϭ 

�ŽŵƉĂƌĂƚŝǀĞ 3 
�ŽƌƌĞůĂƚŝŽŶĂů 3 

YƵĂůŝƚĂƚŝǀĞ�ŵĞƚŚŽĚ 

�ĂƐĞ�ƐƚƵĚǇ ϭϳ 
WŚĞŶŽŵĞŶŽůŽŐǇ ϰ 
�ĐƚŝŽŶ�ƌĞƐĞĂƌĐŚ 2 

�ĂƐŝĐ�ƋƵĂůŝƚĂƚŝǀĞ�ƐƚƵĚǇ ϭ 

DŝǆĞĚ�ŵĞƚŚŽĚ 
�ǆƉůĂŶĂƚŽƌǇ�;YƵĂŶƚŝƚĂƚŝǀĞ�ї YƵĂůŝƚĂƚŝǀĞͿ 2 
sĂƌŝĂƚŝŽŶ�;YƵĂŶƚŝƚĂƚŝǀĞ�н YƵĂůŝƚĂƚŝǀĞͿ 5 

�ĐĐŽƌĚŝŶŐ�ƚŽ�dĂďůĞ�ϴ͖�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ ƚŚĞ ƋƵĂůŝƚĂƚŝǀĞ�ŵĞƚŚŽĚ�;ĨсϮϰͿ�ŝƐ�ƵƐĞĚ�ŵŽƌĞ�ƚŚĂŶ ƚŚĞ ƋƵĂŶƚŝƚĂƚŝǀĞ�ŵĞƚŚŽĚ�;ĨсϮϮͿ�ĂŶĚ�ŵŝǆĞĚ�
ŵĞƚŚŽĚ�;ĨсϳͿ͘ /Ŷ�ĂĚĚŝƚŝŽŶ͕�7ƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�ƚŚĞ�ƐƵƌǀĞǇ�ŵŽĚĞů�ŽĨ�ƚŚĞ�ƋƵĂŶƚŝƚĂƚŝǀĞ�ŵĞƚŚŽĚ�;ĨсϭϬͿ�ĂŶĚ�ƚŚĞ�ĐĂƐĞ�ƐƚƵĚǇ�ŵŽĚĞů�ŽĨ�
ƚŚĞ�ƋƵĂůŝƚĂƚŝǀĞ�ŵĞƚŚŽĚ�;ĨсϭϳͿ�ĂƌĞ�ŵŽƌĞ�ƉƌĞĨĞƌƌĞĚ͘ 

 

 

 

 

 

 

 

 

^ĂŵƉůĞ�
WƌĞͲƐĐŚŽŽů�;ĨсϭͿ
WƌŝŵĂƌǇ��;ϭͲϰͿ�;ĨсϳͿ
WƌŝŵĂƌǇ��;ϱͲϴͿ�;ĨсϯϳͿ
^ĞĐŽŶĚĂƌǇ��;ϵͲϭϮͿ�;ĨсϳͿ
hŶĚĞƌŐƌĂĚƵĂƚĞ;ĨсϮͿ

^ĂŵƉůĞ�ƐŝǌĞ �ĞƚǁĞĞŶ�ϭͲϭϬ��;ĨсϳͿ

�ĞƚǁĞĞŶ�ϭϭͲϯϬ�;ĨсϭϴͿ

�ĞƚǁĞĞŶ�ϯϭͲϭϬϬ�;ĨсϭϯͿ

�ĞƚǁĞĞŶ�ϭϬϭͲϯϬϬ�;ĨсϳͿ

�ĞƚǁĞĞŶ�ϯϬϭͲϭϬϬϬ��;ĨсϲͿ
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ϯϮϭ 
Table 9. Distribution of studies according to data collection tools 

Data collection tools dŽŽů�ƚǇƉĞ f 

YƵĞƐƚŝŽŶŶĂŝƌĞ >ŝŬĞƌƚ 
KƉĞŶ-ĞŶĚĞĚ 

ϭϰ 
ϵ 

/ŶƚĞƌǀŝĞǁ ^Ğŵŝ-ƐƚƌƵĐƚƵƌĞĚ 
EŽŶ-ƐƚƌƵĐƚƵƌĞĚ 

Ϯϰ 
ϭ 

KďƐĞƌǀĂƚŝŽŶ 
WĂƌƚŝĐŝƉĂƚŽƌǇ� 

EŽŶ-ƉĂƌƚŝĐŝƉĂƚŽƌǇ 
&ŽĐƵƐ�ŐƌŽƵƉ 

ϲ 
ϴ 
ϭ 

�ĐŚŝĞǀĞŵĞŶƚ�ƚĞƐƚ KƉĞŶ-ĞŶĚĞĚ 
DƵůƚŝƉůĞ�ĐŚŽŝĐĞ 

ϭ 
5 

WĞƌĐĞƉƚŝŽŶͬŝŶƚĞƌĞƐƚͬ�ƚƚŝƚƵĚĞͬdĂůĞŶƚͬWĞƌƐŽŶĂůŝƚǇ�ĞƚĐ͘�ƚĞƐƚƐ  ϭϭ 
�ŽĐƵŵĞŶƚƐ  ϭϳ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�dĂďůĞ�ϵ͖�/ƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ�ƵƐĞĚ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽůƐ�ŝŶ�ƐƚƵĚŝĞƐ�ĂƌĞ�ƐĞŵŝ-
ƐƚƌƵĐƚƵƌĞĚ�ŝŶƚĞƌǀŝĞǁƐ�;ĨсϮϰͿ͕�ĚŽĐƵŵĞŶƚƐ�;ĨсϭϳͿ�ĂŶĚ�>ŝŬĞƌƚ�ƚǇƉĞ�ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ�;ĨсϭϰͿ͘ 

Table 10. Distribution of studies according to data analysis method 
Data analysis method f 

YƵĂŶƚŝƚĂƚŝǀĞ�ĂŶĂůǇƐŝƐ 

�ĞƐĐƌŝƉƚŝǀĞ 
&ƌĞƋƵĞŶĐǇͬƉĞƌĐĞŶƚĂŐĞ�ƚĂďůĞ ϭϰ 
DĞĂŶͬƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƚŝŽŶ ϭϵ 
'ƌĂƉŚŝĐĂů�ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ 2 

 WƌĞĚŝĐƚŝǀĞ 

ƚ-ƚĞƐƚ ϭϮ 
�ŽƌƌĞůĂƚŝŽŶ 3 
&ĂĐƚŽƌ�ĂŶĂůǇƐŝƐ 5 
ZĞŐƌĞƐƐŝŽŶ 2 
�EKs�ͬ�E�Ks� ϲ 
EŽŶ-ƉĂƌĂŵĞƚƌŝĐ 
WĂƚŚ�ĂŶĂůǇƐŝƐ 

ϵ 
ϭ 

YƵĂůŝƚĂƚŝǀĞ�ĂŶĂůǇƐŝƐ 
 �ŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ 25 
 YƵĂůŝƚĂƚŝǀĞ�ĚĞƐĐƌŝƉƚŝǀĞ�ĂŶĂůǇƐŝƐ ϭϵ 

�ĐĐŽƌĚŝŶŐ� ƚŽ� dĂďůĞ� ϭϬ͖� /Ŷ� ƚŚĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ƚŚĞ� ƐƚƵĚŝĞƐ͕� ŝƚ� ŝƐ� ƐĞĞŶ� ƚŚĂƚ� ƚŚĞ� ŵĞĂŶͬƐƚĂŶĚĂƌĚ� ĚĞǀŝĂƚŝŽŶ� ;ĨсϭϵͿ� ĂŶĚ�
ĨƌĞƋƵĞŶĐǇͬƉĞƌĐĞŶƚĂŐĞ�ƚĂďůĞƐ�;ĨсϭϰͿ�ĂƌĞ�ƵƐĞĚ�ŵŽƌĞ�ŝŶ�ƚŚĞ�ĚĞƐĐƌŝƉƚŝǀĞ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ƚŚĞ�ƚ-ƚĞƐƚ�;ĨсϭϮͿ�ĂŶĚ�ŶŽŶ-ƉĂƌĂŵĞƚƌŝĐ�ƚĞƐƚƐ�;ĨсϵͿ�
ĂƌĞ�ƵƐĞĚ�ŵŽƌĞ�ŝŶ�ƚŚĞ�ƉƌĞĚŝĐƚŝǀĞ�ĂŶĂůǇƐŝƐ͘� 
Findings Regarding the Fourth Sub-Problem 

/Ŷ�ŽƌĚĞƌ� ƚŽ�ĚĞƚĞƌŵŝŶĞ� ƚŚĞ�ĚŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ĂƌƚŝĐůĞƐ�ĂŶĚ�ƉŽƐƚŐƌĂĚƵĂƚĞ� ƚŚĞƐĞƐ�ƉƌĞƉĂƌĞĚ�ďǇ�ƵƐŝŶŐ� ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞƚŚŽĚ� ŝŶ�
ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĨŽƌ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ͕�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�ĂŶĚ�ƐƵŐŐĞƐƚŝŽŶƐ͕�ƚǁŽ�ƐƵď-ƚŚĞŵĞƐ͕�ŶĂŵĞůǇ�ĐŽŶĐůƵƐŝŽŶƐ�
ĂŶĚ�ƐƵŐŐĞƐƚŝŽŶƐ͕�ǁĞƌĞ�ĐƌĞĂƚĞĚ͘ 

dĂďůĞ�ϭϭ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ƐƚƵĚŝĞƐ�ƉƌĞƉĂƌĞĚ�ƵƐŝŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞƚŚŽĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ 

Results f 

WŽƐŝƚŝǀĞ�ŝŵƉĂĐƚ�ŽĨ�^d�D�ĞĚƵĐĂƚŝŽŶ 3 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƐĞůĨ-ƌĞŐƵůĂƚĞĚ�ůĞĂƌŶŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ 2 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ 2 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĂƚƚŝƚƵĚĞ�ƚŽǁĂƌĚƐ�ƐĐŝĞŶĐĞ 2 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƐĐŝĞŶĐĞ�ƉƌŽĐĞƐƐ�ƐŬŝůůƐ 2 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ 2 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĐƌĞĂƚŝǀŝƚǇ 2 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ŵŽƚŝǀĂƚŝŽŶ�ƚŽǁĂƌĚƐ�ƐĐŝĞŶĐĞ�ůĞĂƌŶŝŶŐ 2 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĂĐĂĚĞŵŝĐ�ĂĐŚŝĞǀĞŵĞŶƚ 2 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƐĞůĨ-ĐŽŶĨŝĚĞŶĐĞ ϭ 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƐĐŝĞŶƚŝĨŝĐ�ĐƌĞĂƚŝǀŝƚǇ ϭ 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞƉŝƐƚĞŵŽůŽŐŝĐĂů�ďĞůŝĞĨƐ ϭ 
WŽƐŝƚŝǀĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĞŶŐŝŶĞĞƌŝŶŐ�ƐŬŝůůƐ ϭ 
WŽƐŝƚŝǀĞ�ĞĨĨĞĐƚ�ŽĨ�ĚŝĨĨĞƌĞŶƚŝĂƚĞĚ�ƐĐŝĞŶĐĞ�ĂĐƚŝǀŝƚŝĞƐ ϭ 
/ŶĐƌĞĂƐĞĚ�ŵŽƚŝǀĂƚŝŽŶ�ƚŽǁĂƌĚƐ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ ϭ 
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Results f 

dŚĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚ�ŽĨ�ůĞĂƌŶŝŶŐ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ-ďĂƐĞĚ�ƐĐŝĞŶĐĞ ϭ 
WŽƐŝƚŝǀĞ�ĞĨĨĞĐƚ�ŽĨ�ƉƌŽŐƌĂŵŵŝŶŐ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�ǀŝƐƵĂů�ĞŶǀŝƌŽŶŵĞŶƚƐ ϭ 
dŚĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚ�ŽĨ�ƚŚĞ�ĞŶƌŝĐŚĞĚ�ƉƌŽŐƌĂŵ ϭ 

tŚĞŶ�dĂďůĞ�ϭϭ�ŝƐ�ĞǆĂŵŝŶĞĚ͖�/ƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĂƌĞ�ƉŽƐŝƚŝǀĞ͘�/ƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�ŵŽƌĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƵĚŝĞƐ 
ŚĂǀĞ�ďĞĞŶ�ĐŽŶĚƵĐƚĞĚ�ŽŶ�ŐŝĨƚĞĚ� ƐƚƵĚĞŶƚƐΖ� ƐĞůĨ-ƌĞŐƵůĂƚĞĚ� ůĞĂƌŶŝŶŐ� ƐƚƌĂƚĞŐŝĞƐ͕�ĂƚƚŝƚƵĚĞƐ� ƚŽǁĂƌĚƐ� ƐĐŝĞŶĐĞ͕� ƐĐŝĞŶƚŝĨŝĐ�ƉƌŽĐĞƐƐ� ƐŬŝůůƐ͕�
ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ͕�ĐƌĞĂƚŝǀŝƚǇ�ĂŶĚ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ͕�ĂŶĚ�^d�D�ĞĚƵĐĂƚŝŽŶ͘ 

dĂďůĞ�ϭϮ͘��ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�ƐƚƵĚŝĞƐ�ƉƌĞƉĂƌĞĚ�ƵƐŝŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞƚŚŽĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ 
Recommendations f 

�ŽŶĚƵĐƚŝŶŐ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ĂŶĚ�ƚĞĂĐŚĞƌ�ƚƌĂŝŶŝŶŐƐ 5 
tŽƌŬŝŶŐ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƚĞĂĐŚŝŶŐ�ůĞǀĞůƐ ϰ 
DĂŬŝŶŐ�ĐƵƌƌŝĐƵůƵŵ�ƐƚƵĚŝĞƐ�ĨŽƌ�ŐŝĨƚĞĚ 3 
�ŽŵƉĂƌŝŶŐ�ŐŝĨƚĞĚ�ĂŶĚ�ŶŽŶ-ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ 3 
�ŶƐƵƌŝŶŐ�ĐŽŽƉĞƌĂƚŝǀĞ�ůĞĂƌŶŝŶŐ 2 
^d�D�ĂĐƚŝǀŝƚŝĞƐ�ĂŶĚ�ůĞƐƐŽŶ�ƉůĂŶ�ƉƌĞƉĂƌĂƚŝŽŶ 2 
DĂŬŝŶŐ�ůŽŶŐŝƚƵĚŝŶĂů�ƐƚƵĚŝĞƐ�ŽŶ�ŐŝĨƚĞĚ 2 
^ĞƚƚŝŶŐ�ƵƉ�^d�D�ĞĚƵĐĂƚŝŽŶ�ĐĞŶƚĞƌƐ ϭ 
�ƐƚĂďůŝƐŚŝŶŐ�Ă�ƐĐŝĞŶĐĞ�ĐĞŶƚĞƌ�ĨŽƌ�ŐŝĨƚĞĚ ϭ 
WƌĞƉĂƌĞ�ďƌĂŝŶ-ďĂƐĞĚ�ĚŝĨĨĞƌĞŶƚŝĂƚĞĚ�ĂĐƚŝǀŝƚŝĞƐ ϭ 
/ŶĐůƵĚŝŶŐ ^d�D�ĞĚƵĐĂƚŝŽŶ�ŝŶ��7>^�D�ĂĐƚŝǀŝƚǇ�ďŽŽŬƐ ϭ 
/ŶĨŽƌŵĂƚŝŽŶ�ƐŚĂƌŝŶŐ�ǁŝƚŚ�^d�D�ĨĞƐƚŝǀĂůƐ�ĨŽƌ��7>^�DƐ ϭ 
�ŶƐƵƌŝŶŐ�ƉĂƌĞŶƚ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ŝŶ�^d�D�ĂĐƚŝǀŝƚŝĞƐ ϭ 
WƌĞƉĂƌŝŶŐ�^d�D�ƉƌŽĚƵĐƚ�ĞǀĂůƵĂƚŝŽŶ�ƚŽŽůƐ ϭ 
WůĂŶŶŝŶŐ�ĚŝĨĨĞƌĞŶƚŝĂƚĞĚ�ĞǀĞŶƚƐ ϭ 
�ŶƐƵƌŝŶŐ�ƐĐŚŽŽů�ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ-ƚĞĂĐŚĞƌ-ƐƚƵĚĞŶƚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ ϭ 
�ŶƐƵƌŝŶŐ�ƚŚĞ�ĂĐĐĞƐƐŝďŝůŝƚǇ�ŽĨ�ĚŝĨĨĞƌĞŶƚŝĂƚĞĚ�ƉƌŽŐƌĂŵƐ�ŝŶ�ƚŚĞ�ĚŝŐŝƚĂů�ĞŶǀŝƌŽŶŵĞŶƚ�;ǁĞďƐŝƚĞ͕�ƉƌŽŐƌĂŵ͕�ĞƚĐ͘Ϳ ϭ 
�ĞƚĞƌŵŝŶŝŶŐ�ƐƚƵĚĞŶƚ�ƌĞĂĚŝŶĞƐƐ ϭ 
�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ǀĞƌďĂů�ĂŶĚ�ŶŽŶǀĞƌďĂů�ƚĞƐƚƐ�ŝŶ�ƉƌĞƐĐŚŽŽů�ƉĞƌŝŽĚ ϭ 
�ŽŶĚƵĐƚŝŶŐ�ƐƚƵĚŝĞƐ�ŝŶ�ĚŝĨĨĞƌĞŶƚ�ƐŽĐŝŽĞĐŽŶŽŵŝĐ�ĂŶĚ�ƐŽĐŝŽĐƵůƚƵƌĂů�ƌĞŐŝŽŶƐ ϭ 

�ĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ĨŝŶĚŝŶŐƐ� ŝŶ�dĂďůĞ�ϭϮ͖� /Ŷ� ĞǆƉĞƌŝŵĞŶƚĂů� ƐƚƵĚŝĞƐ͕� ŝƚ� ŚĂƐ�ďĞĞŶ� ƐĞĞŶ� ƚŚĂƚ� ƐƵŐŐĞƐƚŝŽŶ ƐƵĐŚ�ĂƐ�ŵŽƌĞ�ƉƌĞ-ƐĞƌǀŝĐĞ�
ƚĞĂĐŚĞƌ�ĂŶĚ�ƚĞĂĐŚĞƌ�ƚƌĂŝŶŝŶŐ�;ĨсϱͿ͕�ǁŽƌŬŝŶŐ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƚĞĂĐŚŝŶŐ�ůĞǀĞůƐ�;ĨсϰͿ͕�ŵĂŬŝŶŐ�ĐƵƌƌŝĐƵůƵŵ�ƐƚƵĚŝĞƐ�ĨŽƌ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�;ĨсϯͿ͕�
ĐŽŵƉĂƌŝŶŐ�ŐŝĨƚĞĚ�ĂŶĚ�ŶŽŶ-ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�;ĨсϯͿ͕�ĞŶƐƵƌŝŶŐ�ĐŽŽƉĞƌĂƚŝǀĞ�ůĞĂƌŶŝŶŐ�;ĨсϮͿ͕�ŵĂŬŝŶŐ�ůŽŶŐŝƚƵĚŝŶĂů�ƐƚƵĚŝĞƐ�ŝŶ�ƐƉĞĐŝĂů�ŐŝĨƚĞĚ�
;ĨсϮͿ͕�^d�D�ĂĐƚŝǀŝƚŝĞƐ�ĂŶĚ�ůĞƐƐŽŶ�ƉůĂŶ�ƉƌĞƉĂƌĂƚŝŽŶ�;ĨсϮͿ�ĂƌĞ�ŵĂĚĞ͘ 

�/^�h^^/KE��E���KE�>h^/KE 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ŐƵŝĚĞ�ĨƵƚƵƌĞ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽŐƌĂŵƐ͕�ƚĞĂĐŚŝŶŐ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ�ĨŽƌ ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ͕�ϭϲ�ƚŚĞƐĞƐ�;ϭϬ�ŵĂƐƚĞƌƐ�
ĂŶĚ�ϲ�WŚ�Ϳ ĂŶĚ�ϯϳ�ĂƌƚŝĐůĞƐ�ƉƵďůŝƐŚĞĚ�ďĞƚǁĞĞŶ�:ĂŶƵĂƌǇ�ϮϬϭϴ�ĂŶĚ�:ƵůǇ�ϮϬϮϬ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ǁĞƌĞ�ĞǆĂŵŝŶĞĚ�ŝŶ�
ĚĞƚĂŝů͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ƌĞǀŝĞǁ�ǁĞƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ƚŚĞ�ůŝŐŚƚ�ŽĨ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ĂŶĚ�ƐƵŐŐĞƐƚŝŽŶƐ�ǁĞƌĞ�ŵĂĚĞ͘ 

dŚĞƐĞƐ� ƉƌĞƉĂƌĞĚ� ŽŶ� ƐĐŝĞŶĐĞ� ĞĚƵĐĂƚŝŽŶ ĨŽƌ ŐŝĨƚĞĚ� ƐƚƵĚĞŶƚƐ� ĂƌĞ� ŵŽƐƚůǇ� ŵĂƐƚĞƌΖƐ� ƚŚĞƐĞƐ� ĂŶĚ� ƚŚĞǇ� ǁĞƌĞ� ƉƌĞƉĂƌĞĚ� ŝŶ� ƚŚĞ�
�ĞƉĂƌƚŵĞŶƚ�ŽĨ�DĂƚŚĞŵĂƚŝĐƐ�ĂŶĚ�^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ͘�dŚĞƌĞ�ĂƌĞ�ŵĂŶǇ�ƐƚƵĚŝĞƐ�ƐƵƉƉŽƌƚŝŶŐ�ƚŚŝƐ�ƌĞƐƵůƚ�;�ǇǀĂĐŦ�Θ��ĞďĞŬ͕�ϮϬϭϵ͖�<Žĕ͕ Θ�
^ĂƌĂŶůŦ͕�ϮϬϭϳ͖�'ƺůĕŝŶ�Θ�KƌƵĕ͕�ϮϬϭϱ͖��ŽƔŬƵŶ͕��ƺŶĚĂƌ͕ Θ�WĂƌůĂŬ͕�ϮϬϭϰ͖�PǌĞŶĕ�Θ�PǌĞŶĕ͕�ϮϬϭϯͿ͘��Ɛ�ƚŚĞ�ƌĞĂƐŽŶƐ ĨŽƌ�ƚŚŝƐ�ƐŝƚƵĂƚŝŽŶ͖�ƚŚĞ�
ĨĂĐƚ�ƚŚĂƚ�ƐƚƵĚŝĞƐ�ŽŶ�ƐƉĞĐŝĂů�ƚĂůĞŶƚƐ�ĂƌĞ�ŶĞǁ�ŝŶ�dƵƌŬĞǇ�;'ƺůĕŝŶ Θ�KƌƵĕ͕�ϮϬϭϱͿ͕�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ŵĂƐƚĞƌΖƐ�ƚŚĞƐĞƐ�ŝƐ�ƚŽ�ƐƉĞĐŝĂůŝǌĞ�ŵŽƌĞ͕�
ĂŶĚ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�WŚ�� ƚŚĞƐĞƐ�ŝƐ�ƚŽ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƵŶŝǀĞƌƐĂů�ŬŶŽǁůĞĚŐĞ ;�ǇǀĂĐŦ�Θ��ĞďĞŬ͕�ϮϬϭϵͿ͖�ĞŶƚƌǇ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�ĚŽĐƚŽƌĂƚĞ�
ĂƌĞ�ŵŽƌĞ�ĚŝĨĨŝĐƵůƚ�ƚŚĂŶ�ŵĂƐƚĞƌƐ͕�ƚŚĞ�ĞĐŽŶŽŵŝĐͬƉƐǇĐŚŽůŽŐŝĐĂů�ďƵƌĚĞŶ�ŽĨ�ƚŚĞ�ĚŽĐƚŽƌĂƚĞ�ƉƌŽĐĞƐƐ�ŝƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ŵĂƐƚĞƌΖƐ�ƉƌŽĐĞƐƐ�
ĂŶĚ�ŝƚ�ƌĞƋƵŝƌĞƐ�ŵŽƌĞ�ƚŝŵĞ͖ ƚŚĞ�ƐĐĂƌĐŝƚǇ�ŽĨ�ĞǆƉĞƌƚ�ǁŚŽ�ĐĂŶ�ĚŽ�Ă�ĚŽĐƚŽƌĂƚĞ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ŐŝĨƚĞĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ĐŽƵŶƚƌǇ�;�ŽƔŬƵŶ͕�
�ƺŶĚĂƌ͕� Θ� WĂƌůĂŬ͕� ϮϬϭϰ͖� PǌĞŶĕ� Θ� PǌĞŶĕ͕� ϮϬϭϯͿ� ĐĂŶ� ďĞ� ƐŚŽǁŶ͘ /Ŷ� ĂĚĚŝƚŝŽŶ͕� ƚŚĞ� ĐŽŵďŝŶĂƚŝŽŶ� ŽĨ� ^ƉĞĐŝĂů� �ĚƵĐĂƚŝŽŶ� dĞĂĐŚŝŶŐ�
hŶĚĞƌŐƌĂĚƵĂƚĞ� WƌŽŐƌĂŵƐ� ;�ĚƵĐĂƚŝŽŶ� WƌŽŐƌĂŵƐ� ĨŽƌ� ƚŚĞ� sŝƐƵĂůůǇ� /ŵƉĂŝƌĞĚ͕� DĞŶƚĂůůǇ� /ŵƉĂŝƌĞĚ͕� ,ĞĂƌŝŶŐ� /ŵƉĂŝƌĞĚ� ĂŶĚ�
'ŝĨƚĞĚͬdĂůĞŶƚĞĚͿ�ŝŶ�ƚŚĞ�ϮϬϭϲ-ϮϬϭϳ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ�ŵĂǇ�ŚĂǀĞ�ĂŶ ĞĨĨĞĐƚ�ŽŶ�ƚŚĞ�ƉƌĞƉĂƌĂƚŝŽŶ�ŽĨ�ƚŚĞƐĞƐ�ŵŽƐƚůǇ�ŝŶ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�
DĂƚŚĞŵĂƚŝĐƐ� ĂŶĚ� ^ĐŝĞŶĐĞ� �ĚƵĐĂƚŝŽŶ͘ �ŽŵďŝŶŝŶŐ� ƚŚĞ� ƉƌŽŐƌĂŵƐ� ŚĂƐ� ůĞĚ� ƚŽ� ƉƌŽďůĞŵƐ� ŝŶ� ůĞĐƚƵƌĞƌƐ� ;&ŝůŝǌ͕� bĂŚŝŶ͕� dƵĨĂŶ͕ Θ�
<ĂƌĂĂŚŵĞƚŽŒůƵ͕�ϮϬϭϴͿ͘ &Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕�ŝƚ�ŵĂǇ�ŚĂǀĞ�ůĞĚ�ƚŽ�Ă�ĚĞĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ�ŐŝĨƚĞĚ�ĞĚƵĐĂƚŝŽŶ�ŐƌĂĚƵĂƚĞƐ�ƐƚƵĚǇŝŶŐ�ĨŽƌ�
ŵĂŶǇ�ƉƌŽŐƌĂŵƐ�ƚŽ�ƚƵƌŶ�ƚŽ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ƐĐŝĞŶĐĞ�ĂĐĂĚĞŵŝĐĂůůǇ�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŝŶ�ƚŚŝƐ�ƐƉĞĐŝĨŝĐ�ĨŝĞůĚ�ŝƐ�ŵĞƚ�ďǇ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�
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DĂƚŚĞŵĂƚŝĐƐ�ĂŶĚ�^ĐŝĞŶĐĞ͘ �ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ĂĐĂĚĞŵŝĐ�ƐƚƵĚŝĞƐ�ŽŶ�ĞĚƵĐĂƚŝŽŶ�ƉŽůŝĐŝĞƐ͕�ŝƚ�ĐĂŶ�ďĞ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�
ĂŶĚ�ĂĐĂĚĞŵŝĐƐ�ƐŚŽƵůĚ�ďĞ�ĞŶĐŽƵƌĂŐĞĚ�ƚŽ� ŝŶĐƌĞĂƐĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�WŚ� ƚŚĞƐĞƐ͕�ǁŚŝĐŚ�ƌĞƋƵŝƌĞ�Ă�ŵŽƌĞ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ƐƚƵĚǇ�ĂŶĚ�
ƉƌŽǀŝĚĞ�ŵŽƌĞ�ĚĂƚĂ�ƚŚĂŶ�ŵĂƐƚĞƌΖƐ�ƚŚĞƐĞƐ͘ 

DŽƐƚ�ŽĨ�ƚŚĞ�ƚŚĞƐĞƐ�ŵĂĚĞ�ŝŶ�ϭϯ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ŽŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĨŽƌ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ƉƌĞƉĂƌĞĚ�ďǇ�ĨĂĐƵůƚǇ�ŵĞŵďĞƌƐ�ǁŝƚŚ�
ƚŚĞ� ƚŝƚůĞ� ŽĨ� ĂƐƐŽĐŝĂƚĞ� ƉƌŽĨĞƐƐŽƌ͘ /Ŷ� ƚŚĞŝƌ� ƐƚƵĚǇ͕� �ƂŶŵĞǌ� ĂŶĚ� 7ĚŝŶ� ;ϮϬϭϳͿ� ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ� ĂůƚŚŽƵŐŚ� ƚŚĞƌĞ� ĂƌĞ� ƐĐŝĞŶĐĞ� ƚĞĂĐŚŝŶŐ�
ĚĞƉĂƌƚŵĞŶƚƐ ŝŶ�ϳϬ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ŝŶ�ŽƵƌ�ĐŽƵŶƚƌǇ͕�ƐƚƵĚŝĞƐ�ĂƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ǀĞƌǇ�ĨĞǁ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ĂŶĚ�ŵŽƐƚ�ŽĨ�ƚŚĞŵ�ĂƌĞ�ĐŽŶƐƵůƚĞĚ�ďǇ�
ĂƐƐŽĐŝĂƚĞ� ƉƌŽĨĞƐƐŽƌƐ͘ �ĂƐĞĚ� ŽŶ� ƚŚŝƐ͕� ŝƚ� ŝƐ� ƚŚŽƵŐŚƚ� ƚŚĂƚ� ƚŚĞ� ǁŽƌŬůŽĂĚ� ŽŶ� �ƐƐŽĐŝĂƚĞ� WƌŽĨĞƐƐŽƌƐ� ǁŝůů� ďĞ� ƌĞĚƵĐĞĚ� ŝĨ� ƚŚĞ� ƚŚĞƐĞƐ�
ĐŽŶƐƵůƚĂŶĐǇ�ǁĞƌĞ�ĚŝƐƚƌŝďƵƚĞĚ�ƉƌŽƉŽƌƚŝŽŶĂůůǇ�ďĞƚǁĞĞŶ�WƌŽĨĞƐƐŽƌƐ͕��ƐƐŽĐŝĂƚĞ�WƌŽĨĞƐƐŽƌƐ�ĂŶĚ�WŚ� &ĂĐƵůƚǇ�DĞŵďĞƌƐ͘ 

�ŵŽŶŐ�ƚŚĞ�ŐƌĂĚƵĂƚĞ�ƚŚĞƐŝƐ�ƐƚƵĚŝĞƐ͕�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƌĞĨĞƌĞŶĐĞƐ�ƵƐĞĚ�ŝŶ�WŚ� ƚŚĞƐĞƐ�ŝƐ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ƌĞĨĞƌĞŶĐĞƐ�ƵƐĞĚ�ŝŶ�ŵĂƐƚĞƌ͛Ɛ�
ƚŚĞƐĞƐ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚĂƚ�WŚ� ƚŚĞƐĞƐ�ĂƌĞ�ŵŽƌĞ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ƐƚƵĚŝĞƐ͕ ƚŚŝƐ�ŝƐ�ĂŶ�ĞǆƉĞĐƚĞĚ�ƌĞƐƵůƚ͘ IŶ�ĂĚĚŝƚŝŽŶ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�
ŶƵŵďĞƌ�ŽĨ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ďŝďůŝŽŐƌĂƉŚŝĞƐ�ƵƐĞĚ�ŝŶ�WŚ� ƚŚĞƐĞƐ�ŝƐ�ŚŝŐŚĞƌ͘ dŚŝƐ�ƌĞƐƵůƚ�ĐŽŝŶĐŝĚĞƐ�ǁŝƚŚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ��ŽƔŬƵŶ͕��ƺŶĚĂƌ͕�ĂŶĚ�
WĂƌůĂŬ�;ϮϬϭϰͿ͕�ǁŚŽ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ďŝďůŝŽŐƌĂƉŚŝĞƐ�ŝƐ�ŚŝŐŚĞƌ�ŝŶ�WŚ� ƚŚĞƐĞƐ͘ dŚŝƐ�ƐŝƚƵĂƚŝŽŶ�ŵĂǇ�ŚĂǀĞ�ďĞĞŶ�
ĐĂƵƐĞĚ�ďǇ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ŵĂŶǇ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ĚŽ�ŶŽƚ�ƌĞƋƵŝƌĞ�ĨŽƌĞŝŐŶ�ůĂŶŐƵĂŐĞ�ƐĐŽƌĞƐ�ĨŽƌ�ĞŶƚƌǇ�ƚŽ�ŵĂƐƚĞƌΖƐ�ƉƌŽŐƌĂŵƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�
ƉŽƐƚŐƌĂĚƵĂƚĞ� ĞĚƵĐĂƚŝŽŶ� ĂŶĚ� ƚƌĂŝŶŝŶŐ� ƌĞŐƵůĂƚŝŽŶƐ͕� ĂŶĚ� ƚŚĂƚ� ƚŚĞƌĞ� ŝƐ� Ă� ĨŽƌĞŝŐŶ� ůĂŶŐƵĂŐĞ� ƐĐŽƌĞ� ƌĞƋƵŝƌĞŵĞŶƚ� ĨŽƌ� ĞŶƚƌǇ� ƚŽ� WŚ� 
ƉƌŽŐƌĂŵƐ͘ /Ŷ� ŽƌĚĞƌ� ƚŽ� ĞŶƐƵƌĞ� ƚŚĂƚ� ƚŚĞ� ƐƚƵĚŝĞƐ� ĐŽŶĚƵĐƚĞĚ� ƚŚƌŽƵŐŚŽƵƚ� dƵƌŬĞǇ� ĐŽŶƚƌŝďƵƚĞ�ŵŽƌĞ� ƚŽ� ƚŚĞ� ŝŶƚĞƌŶĂƚŝŽŶĂů� ůŝƚĞƌĂƚƵƌĞ͕�
ŐƌĂĚƵĂƚĞ�ƐƚƵĚĞŶƚƐ�ĐĂŶ�ďĞ�ĞŶĐŽƵƌĂŐĞĚ�ƚŽ�ĞǆĂŵŝŶĞ�ƚŚĞ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ůŝƚĞƌĂƚƵƌĞ�ĂŶĚ�ƚŽ�ƵƐĞ�ĨŽƌĞŝŐŶ�ƌĞƐŽƵƌĐĞƐ�ŝŶ�ƚŚĞŝƌ�ƚŚĞƐĞƐ͘ 

DŽƌĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ϮϬϭϵ�ĂŶĚ�ĂƌƚŝĐůĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ŐĞŶĞƌĂůůǇ�ƉƵďůŝƐŚĞĚ�ŝŶ�ŶĂƚŝŽŶĂů�ũŽƵƌŶĂůƐ͘ /Ŷ�ŽƌĚĞƌ�ƚŽ�ƌĞĂĐŚ�ƚŚĞ�
ƐƚƵĚŝĞƐ�ŝŶ�Ă�ŚĞĂůƚŚǇ�ǁĂǇ͕�ƚŚĞ�ĐŽŵƉĂƚŝďŝůŝƚǇ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚŝƚůĞƐ�ĂŶĚ�ŬĞǇǁŽƌĚƐ�ŽĨ ƚŚĞ�ƉƵďůŝĐĂƚŝŽŶƐ�ƌĞůĂƚĞĚ�ƚŽ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĨŽƌ 
ƚŚĞ�ŐŝĨƚĞĚ�ĐĂŶ�ďĞ�ĞǆĂŵŝŶĞĚ͘ dŚĞ�ŵŽƐƚ�ǁŝĚĞůǇ�ƵƐĞĚ� ůĞĂƌŶŝŶŐ�ŵĞƚŚŽĚͬƚĞĐŚŶŝƋƵĞͬƐƚƌĂƚĞŐǇ� ŝŶ� ƐƚƵĚŝĞƐ� ŝƐ� ^d�D�ĞĚƵĐĂƚŝŽŶ͘�KŶ� ƚŚĞ�
ĐŽŶƚƌĂƌǇ͕��ƂŶŵĞǌ�ĂŶĚ�7ĚŝŶ�;ϮϬϭϳͿ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ĚŝĚ�ŶŽƚ�ĨŝŶĚ�ĂŶǇ�ƐƚƵĚŝĞƐ�ŽŶ�^d�D�ĞĚƵĐĂƚŝŽŶ�ŝŶ�ƚŚĞŝƌ�ƐƚƵĚǇ͘�dŚĞ�ƵƉĚĂƚŝŶŐ�ŽĨ�
ƚŚĞ� ƐĐŝĞŶĐĞ� ĐŽƵƌƐĞ� ĐƵƌƌŝĐƵůƵŵ�ďǇ� ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂů� �ĚƵĐĂƚŝŽŶ� ŝŶ�ϮϬϭϳ�ŵĂǇ�ŚĂǀĞ� ĐĂƵƐĞĚ� ƚŚŝƐ� ƐŝƚƵĂƚŝŽŶ͘� /Ŷ� ƚŚĞ�ƵƉĚĂƚĞĚ�
ƉƌŽŐƌĂŵ͕�ƚŚĞ�Η^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ƉƉůŝĐĂƚŝŽŶƐΗ�ĨŝĞůĚ�ŝŶ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ůĞĂƌŶŝŶŐ�ĂƌĞĂ�ŽĨ�ƚŚĞ�ƐĐŝĞŶĐĞ�ĐŽƵƌƐĞ͕�ĂŶĚ�ƚŚĞ�Η^ĐŝĞŶĐĞ�
ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ƉƉůŝĐĂƚŝŽŶƐΗ�ĂƌĞĂ�ŝŶ�ƚŚĞ�ƐŬŝůů�ůĞĂƌŶŝŶŐ�ĂƌĞĂ�ŚĂǀĞ ďĞĞŶ�ĂĚĚĞĚ͘ tŝƚŚ�ƚŚĞƐĞ�ĂĚĚĞĚ�ĨŝĞůĚƐ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŽ�ŝŶƚĞŐƌĂƚĞ�
ƐĐŝĞŶĐĞ�ǁŝƚŚ�ƚĞĐŚŶŽůŽŐǇ͕�ĞŶŐŝŶĞĞƌŝŶŐ�ĂŶĚ�ŵĂƚŚĞŵĂƚŝĐƐ�;D��͕�ϮϬϭϳͿ͘ 

�ƚ�ƚŚŝƐ�ƉŽŝŶƚ͕�ƚŚĞ�ŶĞǁ�D���ƚĞĂĐŚŝŶŐ�ƉŽůŝĐǇ�ŵĂǇ�ŚĂǀĞ�ůĞĚ�ƌĞƐĞĂƌĐŚĞƌƐ�ƚŽ�ĨŽĐƵƐ�ŵŽƐƚůǇ�ŽŶ�^d�D�ĞĚƵĐĂƚŝŽŶ͘ zŦůĚŦƌŦŵ�ĂŶĚ��ůƚƵŶ�
;ϮϬϭϱͿ� ĂůƐŽ� ƌĞƉŽƌƚĞĚ� ƚŚĂƚ� ^d�D� ĞĚƵĐĂƚŝŽŶ� ŚĂƐ� ďĞĐŽŵĞ� Ă� ƐƵďũĞĐƚ� ƚŚĂƚ� ƌĞƐĞĂƌĐŚĞƌƐ� ǁĂŶƚ� ƚŽ� ǁŽƌŬ� ŽŶ� ŝŶ� ƚŚĞ� ůĂƐƚ� ƚŚƌĞĞ� ǇĞĂƌƐ͕�
ĐŽŶƐŝĚĞƌŝŶŐ� ƚŚĂƚ� ŝƚ� ďƌŝŶŐƐ� ƚŽŐĞƚŚĞƌ� ǀĂƌŝŽƵƐ�ĚŝƐĐŝƉůŝŶĞƐ� ĂŶĚ�ƉƌŽǀŝĚĞƐ�ĞĨĨĞĐƚŝǀĞ� ĂŶĚ�ƉĞƌŵĂŶĞŶƚ� ůĞĂƌŶŝŶŐ� ĂŶĚ�ĚĞǀĞůŽƉƐ�ŚŝŐŚ-ůĞǀĞů�
ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�ŝŶ�ŝŶĚŝǀŝĚƵĂůƐ͘ �ƚ�ƚŚŝƐ�ƉŽŝŶƚ͕�ƐŝŶĐĞ�ŝƚ�ŝƐ�Ă�ŶĞǁ�ĨŝĞůĚ�ŽĨ�ƐƚƵĚǇ͕�ŵŽƌĞ�ƌĞƐĞĂƌĐŚ�ĐĂŶ�ďĞ�ĚŽŶĞ�ŽŶ�^d�D�ĞĚƵĐĂƚŝŽŶ�ǁŝƚŚ ƚŚĞ 
ŐŝĨƚĞĚ͘ /Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝƚ�ŚĂƐ�ďĞĞŶ�ŶŽƚŝĐĞĚ�ƚŚĂƚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƐ͕�ƐŬŝůů�ůĞĂƌŶŝŶŐ�ĂƌĞĂƐ�;ƐĐŝĞŶƚŝĨŝĐ�ƉƌŽĐĞƐƐ�ƐŬŝůůƐ͕�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ͕�
ĐƌĞĂƚŝǀŝƚǇ�ĂŶĚ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐͿ�ĂƌĞ�ŐĞŶĞƌĂůůǇ�ƐƚƵĚŝĞĚ͘ dŚĞ�ĨŝĞůĚ�ŽĨ�Η^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ��ƉƉůŝĐĂƚŝŽŶƐΗ�ŝŶ�ƚŚĞ�ϮϬϭϳ�ĐƵƌƌŝĐƵůƵŵ�
ǁĂƐ�ŽƌŐĂŶŝǌĞĚ�ĂƐ�ƚŚĞ�Η^ĐŝĞŶĐĞ͕��ŶŐŝŶĞĞƌŝŶŐ�ĂŶĚ��ŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ��ƉƉůŝĐĂƚŝŽŶƐΗ�ĨŝĞůĚ�ŝŶ�ƚŚĞ�ϮϬϭϴ�ƐĐŝĞŶĐĞ�ĐƵƌƌŝĐƵůƵŵ�;D��͕�ϮϬϭϴͿ͘�
ZĞƐĞĂƌĐŚĞƌƐ�ĐĂŶ�ďĞ�ĂĚǀŝƐĞĚ�ƚŽ�ƐƚƵĚǇ�ŽŶ�ƚŚĞ�ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ�ƐŬŝůůƐ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ͘ 

�ŵŽŶŐ�ƚŚĞ�ƐƚƵĚŝĞƐ͕�ŝƚ�ǁĂƐ�ƐĞĞŶ�ƚŚĂƚ�ƚĞĂĐŚŝŶŐ�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�ĐƵƌƌŝĐƵůƵŵ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ƐƚƵĚŝĞĚ�ŵŽƌĞ�ƚŚĂŶ�ŽƚŚĞƌ�ƐƵďũĞĐƚ�ĂƌĞĂƐ͘ 
zŽŽŶ�ĂŶĚ�^ĞŽ�;ϮϬϭϲͿ�ĂůƐŽ�ƐƚĂƚĞĚ�ƚŚĂƚ�ǁĞƌĞ�ĨŽĐƵƐĞĚ�ŽŶ�ĐƵƌƌŝĐƵůƵŵ�ƐƚƵĚŝĞƐ͘ �ŽŶƐŝĚĞƌŝŶŐ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�dƵƌŬĞǇ�ŽŶ�
ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ŶĞǁ͕�ŝƚ�ŝƐ�ƵŶĚĞƌƐƚĂŶĚĂďůĞ�ƐŝƚƵĂƚŝŽŶ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�ĂŶ�ĞĨĨŽƌƚ�ƚŽ�ĚĞǀĞůŽƉ�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�ƉƌĞƐĞŶƚ�
ƚŚĞŵ�ŝŶ�Ă�ĐƵƌƌŝĐƵůƵŵ�ĨŽƌ�ƚĞĂĐŚŝŶŐ�ƐƚƵĚĞŶƚƐ͘ dŚŝƐ�ƌĞƐƵůƚ�ŝƐ�ŝŶ�ƉĂƌĂůůĞů�ǁŝƚŚ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�<ĂƌĚĞƔ͕��ŬŵĂŶ͕�ĂŶĚ�zĂǌŦĐŦ�;ϮϬϭϴͿ�ƚŚĂƚ�ƚŚĞ�
ƐĐĂůĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĂĚĂƉƚĂƚŝŽŶ�ƐƚƵĚŝĞƐ�ĂƌĞ�ůŝŵŝƚĞĚ͘�/Ŷ�ƚŚŝƐ�ƌĞƐƉĞĐƚ͕�ŵŽƌĞ�ƐƚƵĚŝĞƐ�ĐĂŶ�ďĞ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�ŝĚĞŶƚŝĨǇ�ĂŶĚ�ĞǀĂůƵĂƚĞ�ƚŚĞ�
ŐŝĨƚĞĚ͘ 

WŽƐƚŐƌĂĚƵĂƚĞ�ƚŚĞƐĞƐ�ĂŶĚ�ĂƌƚŝĐůĞƐ�ǁĞƌĞ�ŵŽƐƚůǇ�-ƐƚƵĚŝĞĚ�ǁŝƚŚ�ϱ-ϴ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ͕�ǁŝƚŚ�Ă�ƐĂŵƉůĞ�ƐŝǌĞ�ŽĨ�ϭϭ-ϯϬ�ĂŶĚ�ϯϭ-ϭϬϬ͘ dŚŝƐ�
ƌĞƐƵůƚ�ŵĂǇ�ŚĂǀĞ�ďĞĞŶ�ĐĂƵƐĞĚ�ďǇ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞ�ƐĐŝĞŶĐĞ�ĐŽƵƌƐĞ�ŝƐ ƚĂƵŐŚƚ�ďĞƚǁĞĞŶ�ƚŚĞ�ĨŝĨƚŚ�ĂŶĚ�ĞŝŐŚƚŚ�ŐƌĂĚĞ�ůĞǀĞůƐ�ŝŶ�ŽƵƌ�ĐŽƵŶƚƌǇ�
ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ŚĂǀĞ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŝŶ�ƚŚĞŝƌ�ŽǁŶ�ĐůĂƐƐƌŽŽŵƐ͘�^ĐŚƌĞŐůŵĂŶŶ�;ϮϬϭϲͿ͕�zŽŽŶ�ĂŶĚ�^ĞŽ�;ϮϬϭϲͿ�ĂůƐŽ�ĨŽƵŶĚ�ƚŚĂƚ�
ƐŝŵŝůĂƌ�ƐĂŵƉůĞƐ�ĂƌĞ�ŐĞŶĞƌĂůůǇ�ƵƐĞĚ�ŝŶ�ƐƚƵĚŝĞƐ͘��ZĞƐĞĂƌĐŚĞƌƐ�ŵĂǇ�ďĞ�ĂĚǀŝƐĞĚ�ƚŽ�ĐŽŶĚƵĐƚ�ƐƚƵĚŝĞƐ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƐĂŵƉůĞƐ͘ /Ŷ�ƚŚĞ�ƐƚƵĚŝĞƐ�
ĞǆĂŵŝŶĞĚ͕�ŝƚ�ǁĂƐ�ŶŽƚŝĐĞĚ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ƉƌĞƐĐŚŽŽů�ƉĞƌŝŽĚ�ǁĞƌĞ�ƋƵŝƚĞ�ůŝŵŝƚĞĚ͘ Iƚ�ŝƐ�ŶŽƚĞǁŽƌƚŚǇ�ƚŚĂƚ�ƚŚĞƌĞ�ĂƌĞ�ĨĞǁ�ƐƚƵĚŝĞƐ�
ŽŶ�ƚŚĞ�ƉƌĞ-ƐĐŚŽŽů�ƉĞƌŝŽĚ͕�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ĂĐƚŝǀĞ�ƉĞƌŝŽĚ�ĨŽƌ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ƉŚǇƐŝĐĂůůǇ͕�ĞŵŽƚŝŽŶĂůůǇ�ĂŶĚ�ƐŽĐŝĂůůǇ͕� ŝŶ�ǁŚŝĐŚ�ďƌĂŝŶ�
ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ŵĞŶƚĂů�ĨƵŶĐƚŝŽŶƐ�ĂƌĞ�Ăƚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ůĞǀĞů͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƉĞƌŝŽĚ�ĨŽƌ�ĚŝƐĐŽǀĞƌŝŶŐ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�
ĂŶĚ�ŵĂŬŝŶŐ� ĞĂƌůǇ� ŝŶƚĞƌǀĞŶƚŝŽŶƐ� ŝƐ� ĞĂƌůǇ� ĐŚŝůĚŚŽŽĚ͕� ĂŶĚ� ƚŚŝƐ� ƉĞƌŝŽĚ� ĂůƐŽ� ĂĨĨĞĐƚƐ� ƚŚĞŝƌ� ĨƵƚƵƌĞ� ĞĚƵĐĂƚŝŽŶ� ;<Žĕ� Θ� ^ĂƌĂŶůŦ͕� ϮϬϭϳͿ͘�
^ŝŵŝůĂƌůǇ͕�zŦůŵĂǌ� ;ϮϬϭϴͿ͕�<Žĕ͕ ĂŶĚ�^ĂƌĂŶůŦ� ;ϮϬϭϳͿ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƐƚƵĚŝĞƐ� ŝŶ�ĞĂƌůǇ�ĐŚŝůĚŚŽŽĚ�ĂƌĞ� ůŝŵŝƚĞĚ͘ &Žƌ� ƚŚŝƐ� ƌĞĂƐŽŶ͕�ǀĂƌŝŽƵƐ�
ƐĐŝĞŶƚŝĨŝĐͬĂƉƉůŝĞĚ�ƐƚƵĚŝĞƐ�ĐĂŶ�ďĞ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�ŝĚĞŶƚŝĨǇ�ĂŶĚ�ƐƵƉƉŽƌƚ�ƐƉĞĐŝĂů�ƚĂůĞŶƚƐ�Ăƚ�ĂŶ�ĞĂƌůǇ�ĂŐĞ͘��ŶŽƚŚĞƌ�ƌĞƐƵůƚ�ŝƐ�ƚŚĞ�ůŝŵŝƚĞĚ�
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚŝĞƐ�ǁŝƚŚ�ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ƚĞĂĐŚĞƌƐ͘�>ŝŬĞǁŝƐĞ͕�PǌĞŶĕ͕ ĂŶĚ�PǌĞŶĕ�;ϮϬϭϯͿ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƉƌĂĐƚŝĐĞƐ�ĂƌĞ�ƵƐƵĂůůǇ�
ĚŽŶĞ� ǁŝƚŚ� ƐƚƵĚĞŶƚƐ� ĂŶĚ� ƚŚĂƚ� ƚĞĂĐŚĞƌƐ͕� ƉĂƌĞŶƚƐ͕� ĞƚĐ͘� ĞŵƉŚĂƐŝǌĞĚ� ƚŚĞ� ŶĞĞĚ� ƚŽ� ĚŝǀĞƌƐŝĨǇ� ƚŚĞ� ƉĂƌƚŝĐŝƉĂŶƚƐ� ďǇ� ĞŶƐƵƌŝŶŐ� ƚŚĞŝƌ�
ƉĂƌƚŝĐŝƉĂƚŝŽŶ͘ 
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ϯϮϰ 
YƵĂŶƚŝƚĂƚŝǀĞ͕�ƋƵĂůŝƚĂƚŝǀĞ�ĂŶĚ�ŵŝǆĞĚ�ŵĞƚŚŽĚƐ�ǁĞƌĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚŝĞƐ͘�dŚĞ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ƚŚĞƐĞ�ƚŚƌĞĞ�ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ�ŚĂƐ�

ƉƌŽǀŝĚĞĚ�ĚŝǀĞƌƐŝƚǇ�ŝŶ�ƐĐŝĞŶƚŝĨŝĐ�ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ͘ tŚŝůĞ�ŝƚ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƉƌĞĨĞƌƌĞĚ�ƋƵĂůŝƚĂƚŝǀĞ�ŵĞƚŚŽĚ͕�ŵŝǆĞĚ�ŵĞƚŚŽĚ�ƐƚƵĚŝĞƐ�ĂƌĞ�
ǀĞƌǇ� ĨĞǁ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ŽƚŚĞƌƐ͘�dŚĞ� ĨĂĐƚ� ƚŚĂƚ� ƚŚĞ�ŵŝǆĞĚ�ŵĞƚŚŽĚ� ŝƐ� ůĞƐƐ�ƉƌĞĨĞƌƌĞĚ�ŵĂǇ�ďĞ�ĚƵĞ�ƚŽ�ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ� ƚŚŝƐ� ƌĞƐĞĂƌĐŚ�
ŵĞƚŚŽĚ� ŝƐ� ŶĞǁůǇ� ĂĚŽƉƚĞĚ� ŝŶ� ŽƵƌ� ĐŽƵŶƚƌǇ� Žƌ� ƚŚĂƚ� ŝƚ� ƌĞƋƵŝƌĞƐ�ŵĂƐƚĞƌǇ� ŽĨ� ďŽƚŚ� ƋƵĂŶƚŝƚĂƚŝǀĞ� ĂŶĚ� ƋƵĂůŝƚĂƚŝǀĞ� ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ͘ 
�ůƚŚŽƵŐŚ�ƚŚĞ�ƌĞƐƵůƚ�ŽďƚĂŝŶĞĚ�ŝƐ�ƐŝŵŝůĂƌ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ��ǇǀĂĐŦ�ĂŶĚ��ĞďĞŬ�;ϮϬϭϵͿ͕�ǁŚŝĐŚ�ƐƚĂƚĞƐ�ƚŚĂƚ�ƚŚĞ�ƵƐĞ�ŽĨ�ŵŝǆĞĚ�ŵĞƚŚŽĚ�ŝƐ�
ůŝŵŝƚĞĚ͕�ŝƚ�ĚŽĞƐ�ŶŽƚ�ŵĂƚĐŚ�ƚŚĞ�ƌĞƐƵůƚ�ƚŚĂƚ�ŵŽƐƚůǇ�ƋƵĂŶƚŝƚĂƚŝǀĞ�ƐƚƵĚŝĞƐ�ĂƌĞ ŵĂĚĞ͘ KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�<Žĕ�ĂŶĚ�^ĂƌĂŶůŦ�;ϮϬϭϳͿ�ƌĞƉŽƌƚĞĚ�
ƚŚĂƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ŵŽƐƚůǇ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�ƋƵĂŶƚŝƚĂƚŝǀĞ�Žƌ�ŵŝǆĞĚ-ŵĞƚŚŽĚƐ͘ <ĂƌĚĞƔ͕��ŬŵĂŶ͕ ĂŶĚ�zĂǌŦĐŦ�;ϮϬϭϴͿ͕��ŽůĂƚ�ĂŶĚ�dĞŬŝŶ�
;ϮϬϭϳͿ�ĂůƐŽ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ŵŽƌĞ�ƋƵĂŶƚŝƚĂƚŝǀĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ͘ TŚĞ�ĨĂĐƚ�ƚŚĂƚ�ŵŽƌĞ�ƋƵĂůŝƚĂƚŝǀĞ�ŵĞƚŚŽĚƐ�ǁĞƌĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�
ƐƚƵĚŝĞƐ�ĞǆĂŵŝŶĞĚ�ŝŶ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĚĞǀĞůŽƉŵĞŶƚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�ŐŝĨƚĞĚŶĞƐƐ�ĂŶĚ�ŝŶĐƌĞĂƐŝŶŐ�
ƚŚĞ�ďĞůŝĞĨ�ŝŶ�ƉƌŽǀŝĚŝŶŐ�ƌŝĐŚ�ĚĂƚĂ�ĨŽƌ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ͘�DŽƌĞ�ƋƵĂůŝƚĂƚŝǀĞ�ĂŶĚ�ŵŝǆĞĚ�ŵĞƚŚŽĚ�ƐƚƵĚŝĞƐ�ĐĂŶ�ďĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ŝŶ�ŽƌĚĞƌ�
ƚŽ�ŝŶƚĞƌƉƌĞƚ�ƚŚĞ�ĚĂƚĂ�ŝŶ�ŵƵůƚŝƉůĞ�ǁĂǇƐ�ĨŽƌ�ĨƵƚƵƌĞ�ƌĞƐĞĂƌĐŚ͘ 

/Ŷ�ƚŚĞ�ƐƚƵĚŝĞƐ͕�ƚŚĞ�ƐƵƌǀĞǇ�ŵŽĚĞů͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŶŽŶ-ĞǆƉĞƌŝŵĞŶƚĂů�ƋƵĂŶƚŝƚĂƚŝǀĞ�ŵĞƚŚŽĚƐ͕�ǁĂƐ�ƉƌĞĨĞƌƌĞĚ͘�PǌĞŶĕ�ĂŶĚ�PǌĞŶĕ�
;ϮϬϭϯͿ�ĂůƐŽ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ�ƵƐĞĚ�ƌĞƐĞĂƌĐŚ�ŵŽĚĞů�ŝŶ�ƐƚƵĚŝĞƐ�ŝƐ�ƚŚĞ�ƐƵƌǀĞǇ�ŵŽĚĞů͘�dŚĞ�ĂĚǀĂŶƚĂŐĞƐ�ŽĨ�ƚŚĞ�ƐƵƌǀĞǇ�ŵŽĚĞů�
ƐƵĐŚ�ĂƐ ƚŚĞ ĞĐŽŶŽŵǇ�ĂŶĚ�ĨĂƐƚ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ŵĂǇ�ŚĂǀĞ�ďĞĞŶ�Ă�ĨĂĐƚŽƌ�ŝŶ�ŝƚƐ�ƉƌĞĨĞƌĞŶĐĞ�;�ƌĞƐǁĞůů͕�ϮϬϭϮͿ͘ /ƚ�ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�
ĞǆƉĞƌŝŵĞŶƚĂů�ƋƵĂŶƚŝƚĂƚŝǀĞ�ŵĞƚŚŽĚƐ�ĂƌĞ�ƵƐĞĚ�ůĞƐƐ�ĨƌĞƋƵĞŶƚůǇ�ŝŶ�ƐƚƵĚŝĞƐ͕�ďƵƚ�ŝƚ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�ƚŚĞ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ĚĞƐŝŐŶƐ�ďǇ�ŵĂŬŝŶŐ�ƵƐĞ�
ŽĨ�ĨƵůů͕�ƐĞŵŝ�ĂŶĚ�ǁĞĂŬ�ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞƐŝŐŶƐ͘�dŚĞ�ĚŝĨĨŝĐƵůƚǇ�ŝŶ�ƌĞĂĐŚŝŶŐ�ƚŚĞ�ƐĂŵƉůĞƐ�ŽĨ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�ĂŶĚ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞǇ�ǁĞƌĞ�
ĞĚƵĐĂƚĞĚ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ƉƌŽŐƌĂŵƐ�ŵĂǇ�ŚĂǀĞ�ďĞĞŶ�ĐĂƵƐĞĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƋƵĂŶƚŝƚĂƚŝǀĞ�ŵĞƚŚŽĚƐ�ĂƌĞ�ůĞƐƐ�ƉƌĞĨĞƌƌĞĚ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŽĨ�
ŐŝĨƚĞĚ͘ /Ŷ�ŽƵƌ�ĐŽƵŶƚƌǇ͕�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ŽĨ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�ŝƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŚƌŽƵŐŚ�ǀĂƌŝŽƵƐ�ƉƌŽŐƌĂŵƐ�ŽŶůǇ�ŝŶ�'ŝĨƚĞĚ��ĚƵĐĂƚŝŽŶ�WƌŽŐƌĂŵƐ 
;mz�WͿ͕�ĂĨƚĞƌ-ƐĐŚŽŽů�ƉƌŽŐƌĂŵƐ�ŝŶ�^ĐŝĞŶĐĞ�ĂŶĚ��ƌƚ��ĞŶƚĞƌƐ�;�7>^�DͿ͕�Žƌ�ŝŶ�ƐƉĞĐŝĂů�ĐůĂƐƐĞƐ�ŝŶ�ƉƌŝǀĂƚĞ�ƐĐŚŽŽůƐ�ƐƵĐŚ�ĂƐ�ƐĐŝĞŶĐĞ�ŚŝŐŚ�
ƐĐŚŽŽůƐ͕�ĐŽŶƐĞƌǀĂƚŽƌŝĞƐ�ĂŶĚ�ƐƉŽƌƚƐ�ŚŝŐŚ�ƐĐŚŽŽůƐ͘ /ƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�ƚŚĞ�ŝŶĂĚĞƋƵĂĐǇ�ŽĨ�ŐŽǀĞƌŶŵĞŶƚ�ƉŽůŝĐŝĞƐ�ĨŽƌ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�
ĂŶĚ�ƚŚĞ�ĂďƐĞŶĐĞ�ŽĨ�Ă�ƐƚĂŶĚĂƌĚ�ƉƌŽŐƌĂŵ�ŝƐ ĂŶ�ŽďƐƚĂĐůĞ ƚŽ�ƚŚĞ�ĞŶƌŝĐŚŵĞŶƚ�ŽĨ�ĞĚƵĐĂƚŝŽŶĂů�ƉƌĂĐƚŝĐĞƐ�;^ĂŬ͕��ǇĂƐ͕�^ĞǌĞƌĞů͕�PƉĞŶŐŝŶ͕�
PǌĚĞŵŝƌ͕ Θ 'ƺƌďƺǌ͕�ϮϬϭϱͿ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ƐƚƵĚǇŝŶŐ�ŝŶ�ƚŚĞƐĞ�ĐĞŶƚĞƌƐ͕�ǁŚĞƌĞ�ƐƚƵĚŝĞƐ�ĂƌĞ�ĐŽŶĐĞŶƚƌĂƚĞĚ͕�
ĂƌĞ�ĨƌĞƋƵĞŶƚůǇ�ĞǆƉŽƐĞĚ�ƚŽ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƵĚǇ�ƚŚĂƚ�ƚŚĞǇ�ĚŽ�ŶŽƚ�ǀŽůƵŶƚĞĞƌ�ƚŽ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ƚŚĞƐĞ�ƐƚƵĚŝĞƐ�ŵĂǇ�ĂůƐŽ�ďĞ�Ă�ƌĞĂƐŽŶ͘ 
�ƚ�ƚŚŝƐ�ƉŽŝŶƚ͕�ŝƚ�ĐĂŶ�ďĞ�ƐƵŐŐĞƐƚĞĚ�ƚŽ�ƚŚĞ�ƉƌŽŐƌĂŵ�ŵĂŬĞƌƐ�ƚŚĂƚ�ƚŚĞ�ƉƌŽŐƌĂŵƐ�ŝŵƉůĞŵĞŶƚĞĚ�ĂƌĞ�ĞǀĂůƵĂƚĞĚ�ĂŶĚ�ƚŚĞǇ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�
ĐƌĞĂƚŝŶŐ�Ă�ƐƚƵĚǇ�ĂƌĞĂ�ĨŽƌ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ͘ 

/Ŷ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĞǆĂŵŝŶĞĚ͕�ƚŚĞ�ĐĂƐĞ�ƐƚƵĚǇ�ŵŽĚĞů�ǁĂƐ�ƉƌĞĨĞƌƌĞĚ�ŵŽƌĞ�ƚŚĂŶ�ƚŚĞ�ƋƵĂůŝƚĂƚŝǀĞ�ŵĞƚŚŽĚƐ͘ /Ŷ�ƚŚĞ�ĐĂƐĞ�ƐƚƵĚǇ͕�ǁŚŝĐŚ�ŝƐ�
ŽŶĞ� ŽĨ� ƚŚĞ� ƋƵĂůŝƚĂƚŝǀĞ� ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ͕� ŝƚ� ŝƐ� ĂŝŵĞĚ� ƚŽ� ĐŽůůĞĐƚ� ĐŽŵƉƌĞŚĞŶƐŝǀĞ� ĚĂƚĂ� ďǇ� ĞǆĂŵŝŶŝŶŐ� Ă� ůŝŵŝƚĞĚ� ƐǇƐƚĞŵ� ŝŶ� ĚĞƉƚŚ�
;�ƌĞƐǁĞůů͕�ϮϬϭϮͿ͘ dŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĂƌĞ�ŵŽƌĞ�ĨŽĐƵƐĞĚ�ŽŶ�ƐŝƚƵĂƚŝŽŶ�ĚĞƚĞƌŵŝŶĂƚŝŽŶ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŚŽǁ� ŐŝĨƚĞĚ� ďĞŚĂǀĞ� ŝŶ� ƐƚƵĚǇ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘ �ƂŶŵĞǌ� ĂŶĚ� 7ĚŝŶ� ;ϮϬϭϳͿ� ĂůƐŽ� ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ� ƚŚĞ� ƚŚĞƐĞƐ� ƉƌĞƉĂƌĞĚ� ŝŶ� ƚŚĞ� ĨŝĞůĚ� ĂƌĞ�
ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ĐĂƐĞ�ƐƚƵĚŝĞƐ͘ ^ŝŶĐĞ�ƚŚĞƌĞ�ĂƌĞ�ŵŽƌĞ�ĐĂƐĞ�ƐƚƵĚŝĞƐ͕�Ă�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ĐĂŶ�ďĞ�ĚŽŶĞ�ďǇ�ĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ĐĂƐĞ�ƐƚƵĚŝĞƐ�ŽŶ�
ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ͘ 

dŚĞ�ŵŽƐƚ�ƵƐĞĚ�ĚĂƚĂ� ĐŽůůĞĐƚŝŽŶ� ƚŽŽůƐ� ĂƌĞ�ĚŽĐƵŵĞŶƚƐ� ĂŶĚ� ƐĞŵŝ-ƐƚƌƵĐƚƵƌĞĚ� ŝŶƚĞƌǀŝĞǁƐ͘ ^Ğŵŝ-ƐƚƌƵĐƚƵƌĞĚ� ŝŶƚĞƌǀŝĞǁ� ƚĞĐŚŶŝƋƵĞ͕�
ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƵƐĞĚ�ƚĞĐŚŶŝƋƵĞ�ĂŵŽŶŐ�ŝŶƚĞƌǀŝĞǁ�ƚĞĐŚŶŝƋƵĞƐ͕�ŝƐ�ŐĞŶĞƌĂůůǇ�ƉƌĞĨĞƌƌĞĚ�ŵŽƌĞ�ďĞĐĂƵƐĞ�ŝƚ�ĚŽĞƐ�ŶŽƚ�ůŝŵŝƚ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�
ĂŶĚ�ŽĨĨĞƌƐ�ƚŚĞ�ĨƌĞĞĚŽŵ�ĨŽƌ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ƚŽ�ĞůĂďŽƌĂƚĞ�ƚŚĞŝƌ�ĂŶƐǁĞƌƐ�ŵŽƌĞ�;�ŽŚĞŶ�Ğƚ�Ăů͕͘�ϮϬϬϳͿ͘ Iƚ�ĐĂŶ�ďĞ�ĐŝƚĞĚ�ĂƐ�ƚŚĞ�ƌĞĂƐŽŶ�ĨŽƌ 
ƚŚĞ� ĨƌĞƋƵĞŶƚ� ƵƐĞ� ŽĨ� ĚŽĐƵŵĞŶƚƐ� ŝƐ� ƚŚĂƚ� ƚŚĞǇ� ĐĂŶ� ďĞ� ŽďƚĂŝŶĞĚ� Ăƚ� ƚŚĞ� ĞŶĚ� ŽĨ� ŝŶƚĞƌǀŝĞǁƐ� ĂŶĚ� ŽďƐĞƌǀĂƚŝŽŶƐ͘ �ŐĂŝŶ͕� >ŝŬĞƌƚ� ƚǇƉĞ�
ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ�ǁĞƌĞ�ŵŽƐƚůǇ�ƵƐĞĚ�ŝŶ�ƐƚƵĚŝĞƐ͘ /ƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�>ŝŬĞƌƚ-ƚǇƉĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŽŽůƐ�ĂƌĞ�ĨƌĞƋƵĞŶƚůǇ�ƉƌĞĨĞƌƌĞĚ�ŝŶ�ƐƚƵĚŝĞƐ�
ďĞĐĂƵƐĞ�ďĞŝŶŐ�ĞĂƐǇ�ƚŽ�ƉƌĞƉĂƌĞ�ĂŶĚ�ĂƉƉůǇ�;^ƉĞĐƚŽƌ͕�ϭϵϵϮͿ͘ �ƂŶŵĞǌ�ĂŶĚ�7ĚŝŶ�;ϮϬϭϳͿ͕�PǌĞŶĕ�ĂŶĚ�PǌĞŶĕ�;ϮϬϭϯͿ�ĂŶĚ�<ĂŶŐ�;ϮϬϭϬͿ�ĂůƐŽ�
ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ�ǁĞƌĞ�ŚŝŐŚůǇ�ƵƚŝůŝǌĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĂŶĚ�ĞŵƉŚĂƐŝǌĞĚ�ƚŚĂƚ�ƚŚĞ�ƵƐĞ�ŽĨ�ƋƵĂůŝƚĂƚŝǀĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŽŽůƐ�
ǁŽƵůĚ� ƉƌŽǀŝĚĞ� ĂĐĐĞƐƐ� ƚŽ� ŵŽƌĞ� ŝŶ-ĚĞƉƚŚ� ŝŶĨŽƌŵĂƚŝŽŶ͘ DŽƌĞ� ĞǆƉĞƌŝŵĞŶƚĂů� ƐƚƵĚŝĞƐ� ǁĞƌĞ� ĐŽŶĚƵĐƚĞĚ� ŽŶ� ƐĞůĨ-ƌĞŐƵůĂƚĞĚ� ůĞĂƌŶŝŶŐ�
ƐƚƌĂƚĞŐŝĞƐ͕� ĂƚƚŝƚƵĚĞƐ� ƚŽǁĂƌĚƐ� ƐĐŝĞŶĐĞ͕� ƐĐŝĞŶƚŝĨŝĐ� ƉƌŽĐĞƐƐ� ƐŬŝůůƐ͕� ƉƌŽďůĞŵ� ƐŽůǀŝŶŐ� ƐŬŝůůƐ͕� ĐƌĞĂƚŝǀŝƚǇ͕� ĐƌŝƚŝĐĂů� ƚŚŝŶŬŝŶŐ� ƐŬŝůůƐ� ŽĨ� ŐŝĨƚĞĚ�
ƐƚƵĚĞŶƚƐ͘� /ƚ� ŚĂƐ� ďĞĞŶ� ƵŶĚĞƌƐƚŽŽĚ� ƚŚĂƚ� ůĞĂƌŶŝŶŐ� ĂƉƉƌŽĂĐŚĞƐ� ƐƵĐŚ� ĂƐ� ^d�D� ĞĚƵĐĂƚŝŽŶ͕� �ƌĂŝŶ-�ĂƐĞĚ� >ĞĂƌŶŝŶŐ͕� �ŝĨĨĞƌĞŶƚŝĂƚĞĚ�
dĞĂĐŚŝŶŐ͕��ƌŐƵŵĞŶƚĂƚŝŽŶ-�ĂƐĞĚ�>ĞĂƌŶŝŶŐ͕�WƌŽũĞĐƚ-�ĂƐĞĚ�>ĞĂƌŶŝŶŐ�ĂŶĚ��ŽŵƉƵƚĞƌ��ĂƐĞĚ�>ĞĂƌŶŝŶŐ�ŚĂǀĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽŶ�ƚŚĞƐĞ�
ǀĂƌŝĂďůĞƐ͘  

DŽƌĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƚƵĚŝĞƐ�ŚĂǀĞ ďĞĞŶ�ĐŽŶĚƵĐƚĞĚ�ŽŶ�ƐĞůĨ-ƌĞŐƵůĂƚĞĚ�ůĞĂƌŶŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ͕�ĂƚƚŝƚƵĚĞƐ�ƚŽǁĂƌĚƐ�ƐĐŝĞŶĐĞ͕�ƐĐŝĞŶƚŝĨŝĐ�
ƉƌŽĐĞƐƐ� ƐŬŝůůƐ͕� ƉƌŽďůĞŵ� ƐŽůǀŝŶŐ� ƐŬŝůůƐ͕� ĐƌĞĂƚŝǀŝƚǇ͕� ĐƌŝƚŝĐĂů� ƚŚŝŶŬŝŶŐ� ƐŬŝůůƐ� ŽĨ� ŐŝĨƚĞĚ� ƐƚƵĚĞŶƚƐ͘� /ƚ� ŚĂƐ�ďĞĞŶ�ƵŶĚĞƌƐƚŽŽĚ� ƚŚĂƚ� ůĞĂƌŶŝŶŐ�
ĂƉƉƌŽĂĐŚĞƐ� ƐƵĐŚ� ĂƐ� ^d�D� ĞĚƵĐĂƚŝŽŶ͕� �ƌĂŝŶ-�ĂƐĞĚ� >ĞĂƌŶŝŶŐ͕� �ŝĨĨĞƌĞŶƚŝĂƚĞĚ� dĞĂĐŚŝŶŐ͕� �ƌŐƵŵĞŶƚĂƚŝŽŶ-�ĂƐĞĚ� >ĞĂƌŶŝŶŐ͕� WƌŽũĞĐƚ-
�ĂƐĞĚ�>ĞĂƌŶŝŶŐ�ĂŶĚ��ŽŵƉƵƚĞƌ��ĂƐĞĚ�>ĞĂƌŶŝŶŐ�ŚĂǀĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽŶ�ƚŚĞƐĞ�ǀĂƌŝĂďůĞƐ͘ /ŶƚĞƌŶĂƚŝŽŶĂů�ůŝƚĞƌĂƚƵƌĞ�ĂůƐŽ�ƐƵƉƉŽƌƚƐ�ƚŚĞƐĞ�
ĨŝŶĚŝŶŐƐ ;<ŝŵ�Θ <ŝŵ͕�ϮϬϭϴ͖�<ŝŵ�Θ :ŚƵŶ͕�ϮϬϭϴ͖�tŝůƐŽŶ͕�ϮϬϭϴ͖�,ĂŶ�Θ ^Śŝŵ͕�ϮϬϭϵ͖�DŽƌƌŝƐ͕�^ůĂƚĞƌ͕�&ŝƚǌŐĞƌĂůĚ͕�>ƵŵŵŝƐ͕�Θ ǀĂŶ��ƚƚĞŶ͕�
ϮϬϭϵ͖ zŽŽŶ Θ ^ĞŽ͕�ϮϬϭϲͿ͘ tŚĞŶ�ƚŚĞ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ůŝƚĞƌĂƚƵƌĞ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŚĂƐ�ďĞĞŶ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚĞĐŚŶŽůŽŐǇ�
ŝŶ� ŝŶƚĞůůŝŐĞŶĐĞ� ŐĂŵĞƐ͕� ĐƌĞĂƚŝǀĞ� ĂƉƉůŝĐĂƚŝŽŶƐ͕� ĐŽĚŝŶŐ� ĂŶĚ� ^d�D� ĂƉƉůŝĐĂƚŝŽŶƐ� ĂŵŽŶŐ� ŐŝĨƚĞĚ ŚĂǀĞ� ŝŶĐƌĞĂƐĞĚ� ŝŶ� ƌĞĐĞŶƚ� ǇĞĂƌƐ�
;hǌƵŶďŽǇůƵ͕�KǌĐŝŶĂƌ͕�<ŽůŽƚƵƐŚŬŝŶ͕�<ĂůƵŐŝŶĂ͕�Θ��ƵůĨƵŐĂƌǌĂĚĞ͕�ϮϬϭϵͿ͘��ƚ�ƚŚŝƐ�ƉŽŝŶƚ͕�ŝƚ�ĐĂŶ�ďĞ�ƐƵŐŐĞƐƚĞĚ�ƚŽ�ĨŽĐƵƐ�ŽŶ�ƵƐŝŶŐ ƚĞĐŚŶŽůŽŐǇ�
ŝŶ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ŽĨ ƚŚĞ ŐŝĨƚĞd͘ 



  

| <ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 

 

325 
/ƚ� ŚĂƐ�ďĞĞŶ�ŶŽƚŝĐĞĚ� ƚŚĂƚ� ƚŚĞ� ĞǆƉĞƌŝŵĞŶƚĂů� ƐƚƵĚŝĞƐ� ĞǆĂŵŝŶĞĚ͕�ŵŽƌĞ�ƉƌĞ-ƐĞƌǀŝĐĞ� ƚĞĂĐŚĞƌƐ� ĂŶĚ� ƚĞĂĐŚĞƌ� ƚƌĂŝŶŝŶŐƐ͕� ĐƵƌƌŝĐƵůƵŵ�

ƐƚƵĚŝĞƐ� ĨŽƌ� ƐƉĞĐŝĂů� ƚĂůĞŶƚƐ͕� ǁŽƌŬŝŶŐ� ǁŝƚŚ� ĚŝĨĨĞƌĞŶƚ� ƚĞĂĐŚŝŶŐ� ůĞǀĞůƐ͕� ^d�D� ĂĐƚŝǀŝƚŝĞƐ� ĂŶĚ� ůĞƐƐŽŶ� ƉůĂŶ� ƉƌĞƉĂƌĂƚŝŽŶ͕� ƉƌŽǀŝĚŝŶŐ�
ĐŽůůĂďŽƌĂƚŝǀĞ�ůĞĂƌŶŝŶŐ͕�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ŐŝĨƚĞĚ�ĂŶĚ�ŶŽŶ-ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ͕�ĂŶĚ�ůŽŶŐŝƚƵĚŝŶĂů�ƐƚƵĚŝĞƐ�ǁŝƚŚ�ŐŝĨƚĞĚ�ŚĂƐ�ďĞĞŶ�ƌĞĐŽŵŵĞŶĚĞĚ͘ 
Iƚ�ŝƐ�ĂŶ�ĞǆƉĞĐƚĞĚ�ƌĞƐƵůƚ�ƚŚĂƚ�ďĞŝŶŐ�ŵŽƌĞ�ĞĚƵĐĂƚŝŽŶĂů�ƌĞƐĞĂƌĐŚĞƐ�ŝŶ�ƚŚŝƐ�ĨŝĞůĚ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�Ă�ŶĞĞĚ�ĨŽƌ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽŐƌĂŵƐ�
ƚŚĂƚ�ĂƌĞ�ĚŝĨĨĞƌĞŶƚ�ĨƌŽŵ�ŶŽƌŵĂů�ƐĐŚŽŽů�ƉƌŽŐƌĂŵƐ�ŝŶ�ŽƌĚĞƌ�ĨŽƌ�ŐŝĨƚĞĚ�ŝŶĚŝǀŝĚƵĂůƐ�ƚŽ�ďĞ�ďĞŶĞĨŝĐŝĂů�ƚŽ�ƐŽĐŝĞƚǇ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ�ĐĂŶ�ĂůƐŽ�ďĞ�
ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ŝŶƚĞƌŶĂƚŝŽŶĂů�ůŝƚĞƌĂƚƵƌĞ͘ /Ŷ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�ďǇ��ůĨĂƋĞĞƌ�ĂŶĚ��ĂŝŽƵŵǇ�;ϮϬϭϵͿ�ǀŝĂ ĐŽŵƉĂƌŝŶŐ�ĐŽƵŶƚƌŝĞƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�
ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ͖�dŚĞǇ�ĚƌĞǁ�ĂƚƚĞŶƚŝŽŶ�ƚŽ�ƚŚĞ�ŶĞĐĞƐƐŝƚǇ�ŽĨ�ƉƌĞƉĂƌŝŶŐ�ƐƉĞĐŝĂů�ĞŶƌŝĐŚŵĞŶƚ�ƉƌŽŐƌĂŵƐ�ƚŚĂƚ�ŵĞĞƚ�
ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͕�ĚĞǀĞůŽƉ�ƚŚĞŝƌ�ƚĂůĞŶƚƐ�ĂŶĚ�ƐŬŝůůƐ͕�ƌĞǀĞĂů�ƚŚĞŝƌ�ĐƌĞĂƚŝǀŝƚǇ�ƚĞŶĚĞŶĐŝĞƐ�ĂŶĚ�ĞŶĂďůĞ�ĐŽůůĂďŽƌĂƚŝǀĞ�ƐƚƵĚǇ͘ �ƵŶŝĐĞ͕�
ĚĞ �ůĞŶĐĂƌ͕�ĂŶĚ�ĚĞ�^ŽƵǌĂ�;ϮϬϭϴͿ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ŝŶ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĐŽŶĚƵĐƚĞĚ�ĨŽƌ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ��ƌĂǌŝů͕�ŝƚ�ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ƚŽ�ĐŽŶĚƵĐƚ�
ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ĂŶĚ�ƚĞĂĐŚĞƌ�ƚƌĂŝŶŝŶŐ͕ ƉƌŽǀŝĚĞ�ƐĐŚŽŽů-ĨĂŵŝůǇ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ͕�ĂŶĚ ĐŽŶĚƵĐƚ�ƐƚƵĚŝĞƐ�ŽŶ�ĞĂƌůǇ�ĐŚŝůĚŚŽŽĚ͘�,Ğ�ƐĂŝĚ�
ƚŚĂƚ�ǁŚĞŶ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƐ�ŽŶ�ĂĐŚŝĞǀĞŵĞŶƚ͕�ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ͕� ŝŶƚĞůůŝŐĞŶĐĞ�ĂŶĚ�ƚĞĂĐŚŝŶŐ-ůĞĂƌŶŝŶŐ ƉƌŽŐƌĂŵƐ�ĨŽƌ�ŐŝĨƚĞĚ�
ĐŚŝůĚƌĞŶ͕�ƌĞƐĞĂƌĐŚ�ƐƚƵĚŝĞƐ�ŽŶ�ŐŝĨƚĞĚ�ƉƐǇĐŚŽůŽŐŝĐĂů�ĐŽƵŶƐĞůŝŶŐ�ƚŚĂƚ�ĚĞĂů�ǁŝƚŚ�ƚŚĞ�ƉƐǇĐŚŽůŽŐŝĐĂů�ĂŶĚ�ũƵƐƚŝĐĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŐŝĨƚĞĚ�
ĐŚŝůĚƌĞŶ�ĂƌĞ�ůĞƐƐ͘ tŝƚŚ�ƚŚĞ�ŐƌŽǁƚŚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ͕�ŚĞ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ĐƵƌƌĞŶƚ�ƐĞůĞĐƚŝŽŶ͕�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�
ƉƌŽŐƌĂŵ-ĐĞŶƚĞƌĞĚ�ƌĞƐĞĂƌĐŚ�ŽŶ�ĐŽŐŶŝƚŝǀĞ�ĂƐƉĞĐƚƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ŽŶ�ĨƵƚƵƌĞ�ƉƐǇĐŚŽ-ĞŵŽƚŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ�ĂƐƉĞĐƚƐ�ƐŚŽƵůĚ�ďĞ�ĚŽŶĞ�
ŵŽƌĞ�ĂĐƚŝǀĞůǇ͘ /Ŷ� ůŝŶĞ�ǁŝƚŚ� ƚŚĞƐĞ� ƐƵŐŐĞƐƚŝŽŶƐ͕� ŝŶ�ƉĂƌĂůůĞů�ǁŝƚŚ� ƚŚĞ� ŝŶƚĞƌŶĂƚŝŽŶĂů� ůŝƚĞƌĂƚƵƌĞ͕� ŝƚ� ĐĂŶ�ďĞ� ƐƵŐŐĞƐƚĞĚ� ƚŚĂƚ� ƌĞƐĞĂƌĐŚĞƐ�
ŝŶǀŽůǀŝŶŐ�ƚŚĞ�ĨĂŵŝůŝĞƐ�ŽĨ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�ŽƵƌ�ĐŽƵŶƚƌǇ�;ĨŽƌ�ĞǆĂŵƉůĞ͕�ƚĂŬŝŶŐ�ƉĂƌƚ�ŝŶ�ƐĐŝĞŶĐĞ�ĨĞƐƚŝǀĂůƐ�ƚŽŐĞƚŚĞƌͿ�ƐŚŽƵůĚ�ďĞ�ĐĂƌƌŝĞĚ�
ŽƵƚ͘ 

Declaration of Conflicting Interests  

dŚĞ�ĂƵƚŚŽƌ;ƐͿ�ĚĞĐůĂƌĞĚ�ŶŽ�ƉŽƚĞŶƚŝĂů�ĐŽŶĨůŝĐƚƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĂƵƚŚŽƌƐŚŝƉ͕�ĂŶĚͬŽƌ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ƚŚŝƐ�
ĂƌƚŝĐůĞ͘ 

Funding 

dŚĞ�ĂƵƚŚŽƌ;ƐͿ�ƌĞĐĞŝǀĞĚ�ŶŽ�ĨŝŶĂŶĐŝĂů�ƐƵƉƉŽƌƚ�ĨŽƌ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĂƵƚŚŽƌ-ƐŚŝƉ͕�ĂŶĚͬŽƌ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ƚŚŝƐ�ĂƌƚŝĐůĞ͘ 

^ƚĂƚĞŵĞŶƚƐ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ĞƚŚŝĐƐ 
tĞ�ŚĞƌĞďǇ�ĚĞĐůĂƌĞ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚǇ�ŚĂƐ ŶŽƚ�ƵŶĞƚŚŝĐĂů�ŝƐƐƵĞƐ�ĂŶĚ�ƚŚĂƚ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ƉƵďůŝĐĂƚŝŽŶ�ĞƚŚŝĐƐ�ŚĂǀĞ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�

ĐĂƌĞĨƵůůǇ͘ 

Examples of author contribution statements 

^͘�͘�ĂŶĚ�'͘�͘E͘�ĐŽŶĐĞŝǀĞĚ�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚĞĚ�ŝĚĞĂ͘�D͘z͘�ĚĞǀĞůŽƉĞĚ�ƚŚĞ�ƚŚĞŽƌǇ͘�^͘�͘�ƉĞƌĨŽƌŵĞĚ�ƚŚĞ�ĐŽŵƉƵƚĂƚŝŽŶƐ͘�D͘z͘�ĂŶĚ�
'͘�͘E͘�ǀĞƌŝĨŝĞĚ�ƚŚĞ�ĂŶĂůǇƚŝĐĂů�ŵĞƚŚŽĚƐ͘�D͘z͘�ĞŶĐŽƵƌĂŐĞĚ�^͘�͘�ĂŶĚ�'͘�͘E͘�ƚŽ�ŝŶǀĞƐƚŝŐĂƚĞ�΀Ă�ƐƉĞĐŝĨŝĐ�ĂƐƉĞĐƚ΁�ĂŶĚ�ƐƵƉĞƌǀŝƐĞĚ�ƚŚĞ 
ĨŝŶĚŝŶŐƐ�ŽĨ�ƚŚŝƐ�ǁŽƌŬ͘��ůů�ĂƵƚŚŽƌƐ�ĚŝƐĐƵƐƐĞĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ĂŶĚ�ĐŽŶƚƌŝďƵƚĞĚ�ƚŽ�ƚŚĞ�ĨŝŶĂů�ŵĂŶƵƐĐƌŝƉƚ͘ 

ResearcheƌƐ͛�ĐŽŶƚƌŝďƵƚŝŽŶ�ƌĂƚĞ 

dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ĂŶĚ�ƌĞƉŽƌƚĞĚ�ǁŝƚŚ�ĞƋƵĂů�ĐŽůůĂďŽƌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ͘ 

�ƚŚŝĐƐ��ŽŵŵŝƚƚĞĞ��ƉƉƌŽǀĂů�/ŶĨŽƌŵĂƚŝŽŶ 

^ŝŶĐĞ�ƚŚĞ ƐƚƵĚǇ�ǁĂƐ�ŶŽƚ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ĚĞƐŝŐŶĞĚ͕�ĂŶ�Η�ƚŚŝĐƐ��ŽŵŵŝƚƚĞĞ�ZĞƉŽƌƚΗ�ǁĂƐ�ŶŽƚ�ƉƌĞƐĞŶƚĞĚ͘ 
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�ůĨĂƋĞĞƌ͕��͕͘�Θ��ĂŝŽƵŵǇ͕�E͘�;ϮϬϭϵͿ͘�dƌĞŶĚƐ�ŝŶ�ŵĞĞƚŝŶŐ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƚĂůĞŶƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�ůŝŐŚƚ�ŽĨ�ƚŚĞ�ŐůŽďĂů�ĞǆƉĞƌŝĞŶĐĞƐ͘ International Journal 
of Academic Research in Business and Social Sciences͕ 9;ϮͿ͕�ϲϮ-ϴϯ͘ /^^E͗�Ϯϯϰϳ-ϳϭϴϬ 

�ǇǀĂĐŝ͕�,͘�̂ ͕͘�Θ��ĞďĞŬ͕�'͘�;ϮϬϭϵͿ͘���ƐƚƵĚǇ�ŽŶ�ƚŚĞ�ƚŚĞŵĂƚŝĐ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ĐŽŶĚƵĐƚĞĚ�ƚŚĞƐĞƐ�ŽŶ�ŐŝĨƚĞĚ�ĂŶĚ�ƚĂůĞŶƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ͘ Pamukkale 
hŶŦǀĞƌƐŦƚĞƐŦ��ŐŦƚŦŵ�&ĂŬƵůƚĞƐŦ��ĞƌŐŦƐŦ-WĂŵƵŬŬĂůĞ�hŶŦǀĞƌƐŦƚǇ�:ŽƵƌŶĂů�KĨ��ĚƵĐĂƚŦŽŶ͕ ;ϰϱͿ͕�Ϯϲϳ-ϮϵϮ͘ ĚŽŝ͗�ϭϬ͘ϵϳϳϵͬWh:�͘ϮϬϭϴ͘Ϯϯϯ 

�ĞƌŐ͕��͘�>͕͘�Θ�>ƵŶĞ͕�,͘�;ϮϬϭϱͿ͘ ^ŽƐǇĂů�ďŝůŝŵůĞƌĚĞ�ŶŝƚĞů�ĂƌĂƔƚŦƌŵĂ�ǇƂŶƚĞŵůĞƌŝ͘�;�Ğǀ͘��ǇĚŦŶ͕�,͘Ϳ͘�<ŽŶǇĂ͗��Œŝƚŝŵ�zĂǇŦŶĞǀŝ͘ 
�ŽůĂƚ͕�z͕͘�Θ�dĞŬŝŶ͕�D͘�;ϮϬϭϳͿ͘�mƐƚƺŶ�ǇĞƚĞŶĞŬůŝůĞƌŝŶ�ĞŒŝƚŝŵŝ�ĂƌĂƔƚŦƌŵĂůĂƌŦŶĚĂ�ĞŒŝůŝŵůĞƌ͗�zƂŶƚĞŵ�ďŝůŝŵƐĞů�ďŝƌ�ĂŶĂůŝǌ͘ International :ŽƵƌŶĂů�KĨ��ƵƌĂƐŝĂ�

Social Sciences͕ 8;ϮϳͿ͕�ϲϬϵ-ϲϮϵ͘ 
�ƌĂŶƚůŝŶŐĞƌ͕��͕͘�:ŝŵĞŶĞǌ͕�Z͕͘�<ůŝŶŐŶĞƌ͕�:͕͘�WƵŐĂĐŚ͕�D͕͘�Θ�ZŝĐŚĂƌĚƐŽŶ͕�s͘�;ϮϬϬϱͿ͘�YƵĂůŝƚĂƚŝǀĞ�ƐƚƵĚŝĞƐ�ŝŶ�ƐƉĞĐŝĂů�ĞĚƵĐĂƚŝŽŶ͘ Exceptional children͕ 71;ϮͿ͕�

ϭϵϱ-ϮϬϳ͘ 
�ŚŽ͕��͘��͕͘�Θ�WĂŝŬ͕�^͘�,͘� ;ϮϬϬϲͿ͘���ĐŽŵƉĂƌŝƐŽŶ�ĂŶĂůǇƐŝƐ�ŽĨ� ŝŶƚĞůůĞĐƚƵĂů� ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ďĞƚǁĞĞŶ�ƐĐŝĞŶĐĞ-ŐŝĨƚĞĚ�ĞĚƵĐĂƚŝŽŶ�ƐƚƵĚĞŶƚƐ� ĂŶĚ�ŐĞŶĞƌĂů�

ƐƚƵĚĞŶƚƐ͘ Journal of the Korean Association for Science Education͕ 26;ϯͿ͕�ϯϬϳ-ϯϭϲ͘ 
�ŽŚĞŶ͕�>͕͘�DĂŶŝŽŶ͕�>͕͘�Θ�DŽƌƌŝƐŽŶ͕�<͘�;ϮϬϬϳͿ͘�Research methods in education͘�EĞǁ�zŽƌŬ͗�ZŽƵƚůĞĚŐĞ͘ 
�ŽƔŬƵŶ͕�7͕͘��ƺŶĚĂƌ͕�b͕͘�Θ�WĂƌůĂŬ͕��͘�;ϮϬϭϰͿ͘�dƺƌŬŝǇĞ͛ĚĞ�ƂǌĞů�ĞŒŝƚŝŵ�ĂůĂŶŦŶĚĂ�ǇĂƉŦůŵŦƔ�ůŝƐĂŶƐƺƐƚƺ�ƚĞǌůĞƌŝŶ�ĕĞƔŝƚůŝ�ĚĞŒŝƔŬĞŶůĞƌ ĂĕŦƐŦŶĚĂŶ�ŝŶĐĞůĞŶŵĞƐŝ�

;ϮϬϬϴ-ϮϬϭϯͿ͘ �ŐĞ��Œŝƚŝŵ��ĞƌŐŝƐŝ͕ 15;ϮͿ͕�ϯϳϱ-ϯϵϲ͘ 
�ƌĞƐǁĞůů͕�:͘�t͘�;ϮϬϭϮͿ͘�WůĂŶŶŝŶŐ͕�ĐŽŶĚƵĐƚŝŶŐ͕�ĂŶĚ�ĞǀĂůƵĂƚŝŶŐ�ƋƵĂŶƚŝƚĂƚŝǀĞ�ĂŶĚ�ƋƵĂůŝƚĂƚŝǀĞ�ƌĞƐĞĂƌĐŚ͘�WĞĂƌƐŽŶ��ĚƵĐĂƚŝŽŶ�/ŶĐ͗͘��ŽƐƚŽŶ͘ 
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ϯϮϲ 
�ƌĞƐǁĞůů͕�:͘�t͘�;ϮϬϭϯͿ͘ EŝƚĞů�ĂƌĂƔƚŦƌŵĂ�ǇƂŶƚĞŵůĞƌŝ͗�ďĞƔ�ǇĂŬůĂƔŦŵĂ�ŐƂƌĞ�ŶŝƚĞů�ĂƌĂƔƚŦƌŵĂ�ǀĞ�ĂƌĂƔƚŦƌŵĂ�ĚĞƐĞŶŝ͘�;�Ğǀ͘��ƺƚƺŶ͕�D͕͘��Ğŵŝƌ͕�^͘��͘Ϳ͘��ŶŬĂƌĂ͗�

^ŝǇĂƐĂů�<ŝƚĂďĞǀŝ͘ 
�ĞƉŶŝ͕�̂ ͕͘�'ƂŬĚĞƌĞ͕�D͕͘�Θ�<ƺĕƺŬ͕�D͘�;ϮϬϬϮͿ͘��ŝŚŝŶƐĞů�ĂůĂŶĚĂ�ƺƐƚƺŶ�ǇĞƚĞŶĞŬůŝ�ƂŒƌĞŶĐŝůĞƌĞ�ǇƂŶĞůŝŬ�ƉƵƌĚƵĞ�ŵŽĚĞůŝŶĞ�ĚĂǇĂůŦ�ĨĞŶ�ĂůĂŶŦŶĚĂ�ƂƌŶĞŬ�ĞƚŬŝŶůŝŬ�

ŐĞůŝƔƚŝƌŵĞ͘��ĐĐĞƐƐ�hZ>͗ ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƌĞƐĞĂƌĐŚŐĂƚĞ͘ŶĞƚͬƉƵďůŝĐĂƚŝŽŶͬϯϰϵϴϳϬϬϳϬͺ�ŝŚŝŶƐĞůͺĂůĂŶĚĂͺƵƐƚƵŶͺǇĞƚĞŶĞŬůŝͺŽŐƌĞŶĐŝůĞƌĞͺ 
ǇŽŶĞůŝŬͺWƵƌĚƵĞͺŵŽĚĞůŝŶĞͺĚĂǇĂůŝͺĨĞŶͺĂůĂŶŝŶĚĂͺŽƌŶĞŬͺĞƚŬŝŶůŝŬͺŐĞůŝƐƚŝƌŵĞ 
�ŝůƚĂƐ͕��͕͘�'ƵůĞƌ͕�'͕͘�Θ�^Ƃǌďŝůŝƌ͕�D͘�;ϮϬϭϮͿ͘�DĂƚŚĞŵĂƚŝĐƐ�ĞĚƵĐĂƚŝŽŶ�ƌĞƐĞĂƌĐŚ�ŝŶ�dƵƌŬĞǇ͗���ĐŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ�ƐƚƵĚǇ͘ Educational Sciences: Theory and 

Practice͕ 12;ϭͿ͕�ϱϳϰ-ϱϴϬ͘ 
�Ăŝ͕��͘�z͕͘�^ǁĂŶƐŽŶ͕�:͘��͕͘�Θ��ŚĞŶŐ͕�,͘�;ϮϬϭϭͿ͘�^ƚĂƚĞ�ŽĨ�ƌĞƐĞĂƌĐŚ�ŽŶ�ŐŝĨƚĞĚŶĞƐƐ�ĂŶĚ�ŐŝĨƚĞĚ�ĞĚƵĐĂƚŝŽŶ͗���ƐƵƌǀĞǇ�ŽĨ�ĞŵƉŝƌŝĐĂů�ƐƚƵĚŝĞƐ�ƉƵďůŝƐŚĞĚ�ĚƵƌŝŶŐ�

ϭϵϵϴ—ϮϬϭϬ�;�ƉƌŝůͿ͘ Gifted Child Quarterly͕ 55;ϮͿ͕�ϭϮϲ-ϭϯϴ͘ ĚŽŝ͗�ϭϬ͘ϭϭϳϳͬϬϬϭϲϵϴϲϮϭϬϯϵϳϴϯϭ 
�ƂŶŵĞǌ͕� 7͕͘� Θ͖� 7ĚŝŶ͕� b͘� ;ϮϬϭϳͿ͘� dƺƌŬŝǇĞ͛ĚĞ� ĨĞŶ� ďŝůŝŵůĞƌŝ� ĞŒŝƚŝŵŝ� ĂůĂŶŦŶĚĂ� ƺƐƚƺŶ� ǇĞƚĞŶĞŬůŝ� ƂŒƌĞŶĐŝůĞƌŝŶ� ĞŒŝƚŝŵŝ� ŝůĞ� ŝůŐŝůŝ� ĂƌĂƔƚŦƌŵĂůĂƌŦŶ�

ŝŶĐĞůĞŶŵĞƐŝ͘ mƐƚƺŶ��ĞŬąůŦůĂƌ��Œŝƚŝŵŝ�ǀĞ�zĂƌĂƚŦĐŦůŦŬ��ĞƌŐŝƐŝ͕ ϰ;ϮͿ͕�ϱϳ-ϳϰ͘��ƌŝƔŝŵ�ĂĚƌĞƐŝ͗ ŚƚƚƉ͗ͬͬũŐĞĚĐ͘ŽƌŐͬ 
�ƵŶŝĐĞ͕�D>͕�ĚĞ��ůĞŶĐĂƌ͕�^͕͘�Θ�ĚĞ�^ŽƵǌĂ͕��͘�;ϮϬϭϴͿ͘�'ŝĨƚĞĚ�ĞĚƵĐĂƚŝŽŶ�ŝŶ��ƌĂǌŝů͗�ŚŝƐƚŽƌŝĐĂů�ďĂĐŬŐƌŽƵŶĚ͕�ĐƵƌƌĞŶƚ�ƉƌĂĐƚŝĐĞƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ƚƌĞŶĚƐ͘ The 

SAGE Handbook of Gifted and Talented Education͕�ϰϯϮ͘ 
&ŝůŝǌ͕�^͘��͕͘�bĂŚŝŶ͕��͘��͕͘�dƵĨĂŶ͕�^͕͘�Θ�<ĂƌĂĂŚŵĞƚŽŒůƵ͕��͘� ;ϮϬϭϴͿ͘�PǌĞů�ĞŒŝƚŝŵ�ƂŒƌĞƚŵĞŶůŝŒŝ� ůŝƐĂŶƐ�ƉƌŽŐƌĂŵůĂƌŦŶŦŶ�ďŝƌůĞƔƚŝƌŝůŵĞƐŝŶĞ� ŝůŝƔŬŝŶ�ƂŒƌĞƚŝŵ�

ƺǇĞůĞƌŝŶŝŶ�ŐƂƌƺƔůĞƌŝ͘ Hacettepe mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ͕ 33;ϯͿ͕�ϳϲϯ-ϳϳϱ͘ ĚŽŝ͗�ϭϬ͘ϭϲϵϴϲͬ,h:�͘ϮϬϭϴϬϯϲϰϵϲ 
'Ƃǌ͕�,͘�;ϮϬϭϵͿ͘�PǌĞů�ǇĞƚĞŶĞŬůŝ�ƂŒƌĞŶĐŝůĞƌŝŶ�ĨĞŶ-teknoloji-ƚŽƉůƵŵ�ŚĂŬŬŦŶĚĂŬŝ�ŐƂƌƺƔůĞƌŝ�;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�ůŝƐĂŶƐ�dĞǌŝͿ͘�ZĞĐĞƉ�dĂǇǇŝƉ��ƌĚŽŒĂŶ�

mŶŝǀĞƌƐŝƚĞƐŝ͕�&ĞŶ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕�ZŝǌĞ͘ 
'ƺĕŝŶ͕�'͕͘�Θ�KƌƵĕ͕�b͘�;ϮϬϭϱͿ͘�dƺƌŬŝǇĞ͛ĚĞ�ƺƐƚƺŶ�ǇĞƚĞŶĞŬůŝůĞƌ�ǀĞ�ƺƐƚƺŶ�ǌĞŬąůŦůĂƌ�ĂůĂŶŦŶĚĂ�ǇĂƉŦůŵŦƔ�ĂŬĂĚĞŵŝŬ�ĕĂůŦƔŵĂůĂƌŦŶ�ĕĞƔŝƚůŝ�ĚĞŒŝƔŬĞŶůĞƌ�ĂĕŦƐŦŶĚĂŶ�

ĚĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝ͘��ĚŦǇĂŵĂŶ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ĞƌŐŝƐŝ͕�ϱ;ϮͿ͕�ϭϭϯ-ϭϯϱ͘ ŚƚƚƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϭϳϵϴϰͬĂĚǇƵĞďĚ͘ϬϱϬϵϱ 
,ĂŶ͕�,͘�:͕͘�Θ�̂ Śŝŵ͕�<͘��͘�;ϮϬϭϵͿ͘��ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂŶ�ĞŶŐŝŶĞĞƌŝŶŐ�ĚĞƐŝŐŶ�ƉƌŽĐĞƐƐ-ďĂƐĞĚ�ƚĞĂĐŚŝŶŐ�ĂŶĚ�ůĞĂƌŶŝŶŐ�ŵŽĚĞů�ĨŽƌ�ƐĐŝĞŶƚŝĨŝĐĂůůǇ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�

Ăƚ� ƚŚĞ� ^ĐŝĞŶĐĞ� �ĚƵĐĂƚŝŽŶ� /ŶƐƚŝƚƵƚĞ� ĨŽƌ� ƚŚĞ� 'ŝĨƚĞĚ� ŝŶ� ^ŽƵƚŚ� <ŽƌĞĂ͘ Asia-Pacific Science Education͕ 5;ϭͿ͕� ϭ-ϭϴ͘ 
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϴϲͬƐϰϭϬϮϵ-Ϭϭϵ-ϬϬϰϳ-ϲ 

,ĞůůĞƌ͕� <͘� �͕͘� Θ� ,ĂŶǇ͕� �͘� ;ϮϬϬϰͿ͘� /ĚĞŶƚŝĨŝĐĂƚŝŽŶ� ŽĨ� ŐŝĨƚĞĚ� ĂŶĚ� ƚĂůĞŶƚĞĚ� ƐƚƵĚĞŶƚƐ͘ Psychology Science͕ 46;ϯͿ͕� ϯϬϮ-ϯϮϯ͘ �ĐĐĞƐƐ� hZ>͗ 
ŚƚƚƉƐ͗ͬͬĐŝƚĞƐĞĞƌǆ͘ŝƐƚ͘ƉƐƵ͘ĞĚƵͬǀŝĞǁĚŽĐͬĚŽǁŶůŽĂĚ͍ĚŽŝсϭϬ͘ϭ͘ϭ͘ϱϯϴ͘ϰϭϴϬΘƌĞƉсƌĞƉϭΘƚǇƉĞсƉĚĨ 

,ĞƌŶĄŶĚĞǌ-dŽƌƌĂŶŽ͕��͕͘�Θ�<ƵǌŚĂďĞŬŽǀĂ͕��͘� ;ϮϬϮϬͿ͘�dŚĞ�ƐƚĂƚĞ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ� ƌĞƐĞĂƌĐŚ� ŝŶ� ƚŚĞ� ĨŝĞůĚ�ŽĨ�ŐŝĨƚĞĚ�ĞĚƵĐĂƚŝŽŶ�ŽǀĞƌ�ϲϬ�ǇĞĂƌƐ͗�A 
ďŝďůŝŽŵĞƚƌŝĐ�ƐƚƵĚǇ�ŽĨ�ĨŽƵƌ�ŐŝĨƚĞĚ�ĞĚƵĐĂƚŝŽŶ�ũŽƵƌŶĂůƐ�;ϭϵϱϳ–ϮϬϭϳͿ͘ High Ability Studies͕ 31;ϮͿ͕�ϭϯϯ-ϭϱϱ͘ ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϴϲͬƐϰϭϬϮϵ-
Ϭϭϵ-ϬϬϰϳ-ϲ 
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the Gifted͕ 31;ϰͿ͕�ϰϮϳ-ϰϰϲ͘ 

<ĂŶůŦ͕��͕͘�Θ��ŵŝƌ͕�̂ ͘�;ϮϬϬϵͿ͘�&ĞŶ�ǀĞ�ƚĞŬŶŽůŽũŝ�ƂŒƌĞƚŝŵŝŶĚĞ�ƉƌŽďůĞŵĞ�ĚĂǇĂůŦ�ƂŒƌĞŶŵĞŶŝŶ�ƺƐƚƺŶ�ǌĞŬĂůŦ�ǀĞ�ŶŽƌŵĂů�ƂŒƌĞŶĐŝůĞƌŝŶ�ŵŽƚŝǀĂƐǇŽŶ�ĚƺǌĞǇůĞƌŝŶĞ�
ĞƚŬŝƐŝ͘ ^ĂŬĂƌǇĂ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ͕�;ϭϴͿ͕�ϰϮ-ϲϭ͘ 

<ĂƌĚĞƔ͕�^͕͘��ŬŵĂŶ͕��͕͘�Θ�zĂǌŦĐŦ͕��͘�E͘�;ϮϬϭϴͿ͘�mƐƚƺŶ�ǇĞƚĞŶĞŬůŝůĞƌ�ĂůĂŶŦŶĚĂ�ǇĂƉŦůŵŦƔ�ƚĞǌůĞƌŝŶ�ĂŶĂůŝǌŝ͘�<ƵƌĂŵƐĂů��Œŝƚŝŵďŝůŝŵ��ĞƌŐŝƐŝ͕�ϭϭ;ϯͿ͕�ϰϭϭ-ϰϯϬ͘ 
ŚƚƚƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϯϬϴϯϭͬĂŬƵŬĞŐ͘ϯϱϯϮϳϵ 

<ĂŶŐ͕� <͘� ,͘� ;ϮϬϭϬͿ͘� dŚĞ� ĚŽŵĞƐƚŝĐ� ƌĞƐĞĂƌĐŚ� ƚƌĞŶĚ� ƌĞůĂƚĞĚ� ƚŽ� ƐĐŝĞŶĐĞ� ĞĚƵĐĂƚŝŽŶ� ĨŽƌ� ƚŚĞ� ŐŝĨƚĞĚ͘ Journal of the Korean Association for Science 
Education͕ 30;ϭͿ͕�ϱϰ-ϲϳ͘ 

<ŦůŦĕ͕��͘�;ϮϬϭϴͿ͘�mƐƚƺŶ�ǇĞƚĞŶĞŬůŝ�ĕŽĐƵŬůĂƌŦŶ�ĨĞŶ�ĞŒŝƚŝŵŝŶĚĞ�ďŝůŝŵ�ĚĞŶĞǇ�ŵĞƌŬĞǌůĞƌŝŶŝŶ�ƌŽůƺ͘ Üstün ZekâůŦůĂƌ��Œŝƚŝŵŝ�ǀĞ�zĂƌĂƚŦĐŦůŦŬ��ĞƌŐŝƐŝ͕ 5;ϮͿ͕�ϱϵ-
ϲϲ͘ 

<ŦƌŵŦǌŦ͕�D͘�;ϮϬϭϳͿ͘�mƐƚƺŶ�ǌĞŬąůŦ�ƂŒƌĞŶĐŝůĞƌŝŶ�ďĂƔĂƌŦůĂƌŦŶŦ�ĞƚŬŝůĞǇĞŶ�ĨĂŬƚƂƌůĞƌ͗�ďŝƌ�ŵĞƚĂ-ĂŶĂůŝǌ�ĕĂůŦƔŵĂƐŦ�;zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘��ƵŬƵƌŽǀĂ�mŶŝǀĞƌƐŝƚĞƐŝ͕�
^ŽƐǇĂů��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ĚĂŶĂ͘ 

<ŝŵ͕�:͕͘�Θ�:ŚƵŶ͕�z͘ ;ϮϬϭϴͿ͘��ŶĂůǇƐŝƐ�ŽĨ�ƚĞĂĐŚŝŶŐ�ĂŶĚ�ůĞĂƌŶŝŶŐ�ƉƌŽĐĞƐƐ�ŝŶ�ƉŚǇƐŝĐĂů�ĐŽŵƉƵƚŝŶŐ�ĐůĂƐƐ�ĨŽƌ�ĞůĞŵĞŶƚĂƌǇ�ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƐĐŝĞŶĐĞ͘ Journal 
of The Korean Association of Information Education͕ 22;ϲͿ͕�ϲϭϯ-ϲϮϴ͘ŚƚƚƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϭϰϯϱϮͬũŬĂŝĞ͘ϮϬϭϴ͘ϮϮ͘ϲ͘ϲϭϯ 

<ŝŵ͕�:͘�^͕͘�Θ�<ŝŵ͕�:͘��͘�;ϮϬϭϴͿ͘�dŚĞ�ĐŚĂŶŐĞƐ�ŽĨ�ĂŶĂůŽŐŝĞƐ�ŐĞŶĞƌĂƚĞĚ�ďǇ�ĞůĞŵĞŶƚĂƌǇ�ƐĐŝĞŶĐĞ-ŐŝĨƚĞĚ�ƐƚƵĚĞŶƚƐ�ĂďŽƵƚ�ĞůĞĐƚƌŝĐ�ĐŝƌĐƵŝƚ�ƵƐŝŶŐ�ĂůŐŽĚŽŽ�
ƉƌŽŐƌĂŵ͘ Journal of Korean Elementary Science Education͕ 37;ϮͿ͕�ϭϲϭ-ϭϳϮ͘�͘ ŚƚƚƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϭϱϮϲϳͬŬĞƐĞƐ͘ϮϬϭϴ͘ϯϳ͘Ϯ͘ϭϲϭ 

<Žĕ͕�&͕͘�Θ�^ĂƌĂŶůŦ͕��͘�'͘�;ϮϬϭϳͿ͘��ƌŬĞŶ�ĕŽĐƵŬůƵŬ�ĚƂŶĞŵŝŶĚĞŬŝ�ƺƐƚƺŶ�ǇĞƚĞŶĞŬůŝ�ĕŽĐƵŬůĂƌĂ�ŝůŝƔŬŝŶ�dƺƌŬŝǇĞ͛ĚĞ�ŐĞƌĕĞŬůĞƔƚŝƌŝůĞŶ�ůŝƐĂŶƐƺƐƚƺ�ĕĂůŦƔŵĂůĂƌŦŶ�
ĕŽŬ�ďŽǇƵƚůƵ�ĂŶĂůŝǌŝ͘�DĞŚŵĞƚ��ŬŝĨ��ƌƐŽǇ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ͕�ϭ;ϰϭͿ͕�ϭϲϯ-ϭϴϯ͘ ĚŽŝ͗�ϭϬ͘ϮϭϳϲϰͬĞĨĚ͘ϴϭϯϬϮ 

<ƵŶƚ͕�<͘�;ϮϬϭϮͿ͘�&ĞŶ�ǀĞ�ƚĞŬŶŽůŽũŝ�ƂŒƌĞƚŵĞŶůĞƌŝŶŝŶ�ƺƐƚƺŶ�ǇĞƚĞŶĞŬůŝůŝŬ�ǀĞ�ƺƐƚƺŶ�ǇĞƚĞŶĞŬůŝůĞƌŝŶ�ĞŒŝƚŝŵŝ�ŝůĞ�ŝůŐŝůŝ�ŐƂƌƺƔůĞƌŝŶ�ŝŶĐĞůĞŶŵĞƐŝ ;zĂǇŦŵůĂŶŵĂŵŦƔ�
zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘��ƺůĞŶƚ��ĐĞǀŝƚ�mŶŝǀĞƌƐŝƚĞƐŝ͕�^ŽƐǇĂů��ŝůŝŵůĞƌ��ŶƐƚŝƚƺƐƺ͕��ŽŶŐƵůĚĂŬ͘ 

<ƵƌŶĂǌ͕��͕͘�Θ��ĂƌŦƔŦŬ͕��͘�b͘� ;ϮϬϭϴͿ͘�mƐƚƺŶ�ǌĞŬąůŦ�ƂŒƌĞŶĐŝůĞƌŝŶ� ĨĞŶ�ďŝůŝŵůĞƌŝŶĚĞ�ŵŽƚŝǀĂƐǇŽŶĞů� ŝŶĂŶĕůĂƌŦ�ǀĞ�ǇĂƌĂƚŦĐŦ�ĚƺƔƺŶŵĞ�ďĞĐĞƌŝůĞƌŝ�ĂƌĂƐŦŶĚĂŬŝ�
ŝůŝƔŬŝůĞƌŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͘ Dŝůůŝ��Œŝƚŝŵ��ĞƌŐŝƐŝ͕ ϰϳ;ϮϮϬͿ͕�ϱϵ-ϳϴ͘ 

>ĞĞ͕�̂ ͘�,͕͘�Θ��ŚŽŝ͕�̂ ͘�/͘�;ϮϬϭϱͿ͘��ŽŵƉƌĞŚĞŶƐŝǀĞ�ƌĞǀŝĞǁ�ŽĨ�ƌĞƐĞĂƌĐŚ�ƉƵďůŝĐĂƚŝŽŶƐ�ŽŶ�ŐŝĨƚĞĚ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�<ŽƌĞĂ͗�ϮϬϬϯ-ϮϬϭϮ͘ Journal of Gifted/Talented 
Education͕ 25;ϲͿ͕�ϴϴϭ-ϵϬϰ͘ ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϵϳϮϮͬ:'d�͘ϮϬϭϱ͘Ϯϱ͘ϲ͘ϴϴϭ 

>ĞĞ͕�^͕͘�Θ�<ŝŵ͕�^͘�;ϮϬϭϴͿ͘�/ŶǀĞƐƚŝŐĂƚŝŶŐ�ƚƌĞŶĚƐ�ŽĨ�ŐŝĨƚĞĚ�ĐŽƵŶƐĞůŝŶŐ�ŝŶ�ĚŽŵĞƐƚŝĐ�ƚŚƌŽƵŐŚ�ƐĞŵĞŶƚŝĐ�ŶĞƚǁŽƌŬ�ĂŶĂůǇƐŝƐ͘ Journal of the Korean Society 
of Earth Science Education͕ 11;ϮͿ͕�ϭϰϱ-ϭϱϳ͘ ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϱϱϮϯͬ:<^�^�͘ϮϬϭϴ͘ϭϭ͘Ϯ͘ϭϰϱ 

DŝůĞƐ͕�D͘��͘�Θ�,ƵďĞƌŵĂŶ͕��͘D͘�;ϭϵϵϰͿ͘�YƵĂůŝƚĂƚŝǀĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ͗�ĂŶ�ĞǆƉĂŶĚĞĚ�ƐŽƵƌĐĞďŽŽŬ͘�;ϮŶĚ��ĚŝƚŝŽŶͿ͘��ĂůŝĨ͗͘�^�'��WƵďůŝĐĂƚŝŽŶƐ 
D���;ϮϬϬϲͿ͘�&ĞŶ�ǀĞ�ƚĞŬŶŽůŽũŝ�ĚĞƌƐŝ�ƂŒƌĞƚŝŵ�ƉƌŽŐƌĂŵŦ͘��ŶŬĂƌĂ͗�dĂůŝŵ�dĞƌďŝǇĞ�<ƵƌƵůƵ��ĂƔŬĂŶůŦŒŦ͘ 
D���;ϮϬϭϳͿ͘�&ĞŶ�ďŝůŝŵůĞƌŝ�ĚĞƌƐŝ�ƂŒƌĞƚŝŵ�ƉƌŽŐƌĂŵŦ�;ŝůŬŽŬƵů�ǀĞ�ŽƌƚĂŽŬƵů�ϯ͕�ϰ͕�ϱ͕�ϲ͕�ϳ�ǀĞ�ϴ͘�ƐŦŶŦĨůĂƌͿ͘��ŶŬĂƌĂ͗�Dŝůůŝ��Œŝƚŝŵ��ĂŬĂŶůŦŒŦ͘ 
D���;ϮϬϭϴͿ͘�&ĞŶ�ďŝůŝŵůĞƌŝ�ĚĞƌƐŝ�ƂŒƌĞƚŝŵ�ƉƌŽŐƌĂŵŦ�;ŝůŬŽŬƵů�ǀĞ�ŽƌƚĂŽŬƵů�ϯ͕�ϰ͕�ϱ͕�ϲ͕�ϳ�ǀĞ�ϴ͘�ƐŦŶŦĨůĂƌͿ͘��ŶŬĂƌĂ͗�Dŝůůŝ��Œŝƚŝŵ��ĂŬĂŶůŦŒŦ͘ 
DĞƌƌŝĂŵ͕�^͘��͘�;ϮϬϭϱͿ͘�EŝƚĞů�ĂƌĂƔƚŦƌŵĂ͗�ĚĞƐĞŶ�ǀĞ�ƵǇŐƵůĂŵĂ�ŝĕŝŶ�ďŝƌ�ƌĞŚďĞƌ͘�;�Ğǀ͘�dƵƌĂŶ͕�^͘Ϳ͘��ŶŬĂƌĂ͗�EŽďĞů͘�;KƌŝũŝŶĂů�ǇĂǇŦŶ�ƚĂƌŝŚŝ͗�ϮϬϬϵͿ͘ 
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DŽƌƌŝƐ͕�:͕͘�^ůĂƚĞƌ͕��͕͘�&ŝƚǌŐĞƌĂůĚ͕�D͘�d͕͘�>ƵŵŵŝƐ͕�'͘�t͕͘�Θ�ǀĂŶ��ƚƚĞŶ͕��͘�;ϮϬϭϵͿ͘�hƐŝŶŐ�ůŽĐĂů�ƌƵƌĂů�ŬŶŽǁůĞĚŐĞ�ƚŽ�ĞŶŚĂŶĐĞ�^d�D ůĞĂƌŶŝŶŐ�ĨŽƌ�ŐŝĨƚĞĚ�ĂŶĚ�

ƚĂůĞŶƚĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ��ƵƐƚƌĂůŝĂ͘ Research in Science Education͕�ϭ-ϭϵ͘ ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϬϳͬƐϭϭϭϲϱ-Ϭϭϵ-ϵϴϮϯ-2 
PǌĞŶĕ͕��͘�'͕͘�Θ�PǌĞŶĕ͕�D͘�;ϮϬϭϯͿ͘�dƺƌŬŝǇĞ͛ĚĞ�ƺƐƚƺŶ�ǇĞƚĞŶĞŬůŝ�ƂŒƌĞŶĐŝůĞƌůĞ�ŝůŐŝůŝ�ǇĂƉŦůĂŶ�ůŝƐĂŶƐƺƐƚƺ�ĞŒŝƚŝŵ�ƚĞǌůĞƌŝŶŝŶ�ĕŽŬ�ďŽǇƵƚůƵ�ŽůĂƌĂŬ�ŝŶĐĞůĞŶŵĞƐŝ͘�

Türkiye ^ŽƐǇĂů��ƌĂƔƚŦƌŵĂůĂƌ��ĞƌŐŝƐŝ͕ ϭϳϭ;ϭϳϭͿ͕�ϭϯ-Ϯϴ͘ 
WĂƚƚŽŶ͕ D͘�Y͘�;ϮϬϭϰͿ͘�EŝƚĞů�ĂƌĂƔƚŦƌŵĂ�ǀĞ�ĚĞŒĞƌůĞŶĚŝƌŵĞ�ǇƂŶƚĞŵůĞƌŝ͘ ;�Ğǀ͘��ƺƚƺŶ͕�D͕͘��Ğŵŝƌ͕�^͘��͘Ϳ͘��ŶŬĂƌĂ͗�WĞŐĞŵ��ŬĂĚĞŵŝ͘ 
^ĂŬ͕�h͕͘��ǇĂƐ͕�D͘��͕͘�^ĞǌĞƌĞů͕��͘��͕͘�PƉĞŶŐŝŶ͕��͕͘�PǌĚĞŵŝƌ͕�E͘�E͕͘�Θ�'ƺƌďƺǌ͕�^͘��͘�;ϮϬϭϱͿ͘�dƺƌŬŝǇĞΖĚĞ�ƺƐƚƺŶ�ǇĞƚĞŶĞŬůŝůĞƌŝŶ�ĞŒŝƚŝŵŝŶŝŶ�ĞůĞƔƚŝƌĞů�ďŝƌ�

ĚĞŒĞƌůĞŶĚŝƌŵĞƐŝ͘�dƺƌŬ�mƐƚƺŶ��ĞŬą�ǀĞ��Œŝƚŝŵ��ĞƌŐŝƐŝ͕ ϱ;ϮͿ͕�ϭϭϬ-ϭϯϮ͘ /^^E�Ϯϭϰϲ-ϯϴϯϮ� 
bĂŚŝŶ͕��͘�;ϮϬϭϴͿ͘��ƌŐƺŵĂŶƚĂƐǇŽŶ�ƚĂďĂŶůŦ�ďŝůŝŵ�ƂŒƌĞŶŵĞ�ǇĂŬůĂƔŦŵŦŶŦŶ�ƺƐƚƺŶ�ǇĞƚĞŶĞŬůŝ�ƂŒƌĞŶĐŝůĞƌŝŶ�ĨĞŶ�ďŝůŝŵůĞƌŝ�ĚĞƌƐůĞƌŝŶĚĞŬŝ�ĂŬĂĚĞŵŝŬ�ďĂƔĂƌŦůĂƌŦŶĂ�

ĞƚŬŝƐŝ͘�Turan-Sam͕�ϭϬ;ϯϴͿ͕�ϭϭϭ-ϭϮϭ͘ 
^ĐŚƌĞŐůŵĂŶŶ͕� ^͘� ;ϮϬϭϲͿ͘� dƺƌŬŝǇĞΖĚĞ� ƉƌŽŐƌĂŵ� ŐĞůŝƔƚŝƌŵĞ� ŬŽŶƵƐƵ� ŝůĞ� ŝůŐŝůŝ� ǇĂƉŦůĂŶ� ǇƺŬƐĞŬ� ůŝƐĂŶƐ� ǀĞ� ĚŽŬƚŽƌĂ� ƚĞǌůĞƌŝŶŝŶ� ŝĕĞƌŝŬ� ĂŶĂůŝǌŝ͘ :ŽƵƌŶĂů� KĨ�

International Social Research͕ 9;ϰϯͿ͘ /^^E͗�ϭϯϬϳ-ϵϱϴϭ 
^ƉĞĐƚŽƌ͕�W͘��͘�;ϭϵϵϮͿ͘�^ƵŵŵĂƚĞĚ�ƌĂƚŝŶŐ�ƐĐĂůĞ�ĐŽŶƐƚƌƵĐƚŝŽŶ͗��Ŷ�ŝŶƚƌŽĚƵĐƚŝŽŶ�;sŽů͘�ϴϮͿ͘�^ĂŐĞ͘ 
bĞŶŽů͕��͘� ;ϮϬϭϭͿ͘�mƐƚƺŶ�ǇĞƚĞŶĞŬůŝůĞƌŝŶ�ĞŒŝƚŝŵ�ƉƌŽŐƌĂŵůĂƌŦŶĂ� ŝůŝƔŬŝŶ�ƂŒƌĞƚŵĞŶ�ŐƂƌƺƔůĞƌŝ� ;zĂǇŦŵůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝͿ͘� &ŦƌĂƚ�mŶŝǀĞƌƐŝƚĞƐŝ͕�

�Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ůĂǌŦŒ͘ 
dƺǌƺŶ͕�m͘�E͕͘�Θ�dƺǇƐƺǌ͕�D͘�;ϮϬϭϴͿ͘�PǌĞů�ǇĞƚĞŶĞŬůŝ�ďŝƌĞǇůĞƌŝŶ�ƂŒƌĞƚŵĞŶůĞƌŝ� ŝĕŝŶ�^d��D�ĞŒŝƚŝŵŝ͘ Turkish Journal of Giftedness & Education͕ ϴ;ϭͿ͘ 

/^^E�Ϯϭϰϲ-ϯϴϯϮ� 
hǌƵŶďŽǇůƵ͕�,͕͘�KǌĐŝŶĂƌ͕��͕͘�<ŽůŽƚƵƐŚŬŝŶ͕�^͕͘�<ĂůƵŐŝŶĂ͕�K͕͘�Θ��ƵůĨƵŐĂƌǌĂĚĞ͕�d͘�;ϮϬϭϵͿ͘�ZĞƐĞĂƌĐŚ�ĂŶĚ�ƚƌĞŶĚƐ�ŝŶ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ŐŝĨƚĞĚ�ĐŚŝůĚ͗�ZĞƐƵůƚƐ�ŽĨ�

Ă� ĐŽŶƚĞŶƚ� ĂŶĂůǇƐŝƐ͘ International Journal of Emerging Technologies in Learning (iJET)͕ 14;ϮϮͿ͕� ϱϲ-ϲϵ͘ 
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϯϵϵϭͬŝũĞƚ͘ǀϭϰŝϮϮ͘ϭϭϳϱϭ 

můŐĞƌ͕��͘��͕͘�hĕĂƌ͕�^͕͘�Θ�PǌŐƺƌ͕�7͘�;ϮϬϭϰͿ͘�^ĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽŐƌĂŵ�ŽĨ�ƐĐŝĞŶĐĞ�ĂŶĚ�Ăƌƚ�ĐĞŶƚĞƌƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ǀŝĞǁƐ�ŽĨ�ƚĞĂĐŚĞƌƐ͕�ĂĚŵŝŶŝƐƚƌĂƚŽƌƐ�
ĂŶĚ�ƐƚƵĚĞŶƚƐ͘ Elementary Education KŶůŝŶĞ͕ 13;ϯͿ͕�ϭϬϵϴ-ϭϭϮϭ͘ 

zŦůĚŦƌŦŵ͕��͕͘�Θ��ůƚƵŶ͕�z͘�;ϮϬϭϱͿ͘�^d�D�ĞŒŝƚŝŵ�ǀĞ�ŵƺŚĞŶĚŝƐůŝŬ�ƵǇŐƵůĂŵĂůĂƌŦŶŦŶ�ĨĞŶ�ďŝůŐŝƐŝ�ůĂďŽƌĂƚƵǀĂƌ�ĚĞƌƐŝŶĚĞŬŝ�ĞƚŬŝůĞƌŝŶŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͘ El-Cezeri 
Journal of Science and Engineering͕�2;ϮͿ͘ 

zŦůĚŦƌŦŵ͕��͕͘�Θ�^ŝŵƐĞŬ͕�,͘�;ϮϬϭϴͿ͘�^ŽƐǇĂů�ďŝůŝŵůĞƌĚĞ�ŶŝƚĞů�ĂƌĂƔƚŦƌŵĂ�ǇƂŶƚĞŵůĞƌŝ͘ Ankara: Seçkin͘ 
zŦůŵĂǌ͕��͘�;ϮϬϭϴͿ͘��ƌŬĞŶ�ĕŽĐƵŬůƵŬ�ĚƂŶĞŵŝŶĚĞ�ƺƐƚƺŶ�ǇĞƚĞŶĞŬůŝůĞƌ�ŝůĞ�ŝůŐŝůŝ�dƺƌŬŝǇĞ͛ĚĞ�ǇĂƉŦůĂŶ�ĕĂůŦƔŵĂůĂƌŦŶ�ŝŶĐĞůĞŶŵĞƐŝ͘�hůƵƐůĂƌĂƌĂƐŦ��ƌŬĞŶ��ŽĐƵŬůƵŬ�

�Œŝƚŝŵŝ��ĂůŦƔŵĂůĂƌŦ��ĞƌŐŝƐŝ͕�3;ϭͿ͕ϭ-ϭϲ͘ 
zŽŽŶ͕� :͘� �͕͘� Θ� ^ĞŽ͕� ,͘� ;ϮϬϭϲͿ͘� ZĞƐĞĂƌĐŚ� ƚƌĞŶĚƐ� ŝŶ� ƐĐŝĞŶĐĞ� ŐŝĨƚĞĚ� ĞĚƵĐĂƚŝŽŶ� ĨƌŽŵ� ϮϬϭϭ� ƚŽ� ϮϬϭϱ͗� >ŝƚĞƌĂƚƵƌĞ� �ŶĂůǇƐŝƐ� ǀƐ� ^ŽĐŝĂů� EĞƚǁŽƌŬ�

�ŶĂůǇƐŝƐ͘ Journal of Science Education͕ 40;ϯͿ͕�Ϯϲϳ-Ϯϴϲ͘ ŚƚƚƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϮϭϳϵϲͬũƐĞ͘ϮϬϭϲ͘ϰϬ͘ϯ͘Ϯϲϳ 
tĂƌŶĞ͕� Z͘� d͕͘� >ĂǌŽ͕� D͕͘� ZĂŵŽƐ͕� d͕͘� Θ� ZŝƚƚĞƌ͕� E͘� ;ϮϬϭϮͿ͘� ^ƚĂƚŝƐƚŝĐĂů� ŵĞƚŚŽĚƐ� ƵƐĞĚ� ŝŶ� ŐŝĨƚĞĚ� ĞĚƵĐĂƚŝŽŶ� ũŽƵƌŶĂůƐ͕� ϮϬϬϲ-ϮϬϭϬ͘ Gifted Child 

Quarterly͕ 56;ϯͿ͕�ϭϯϰ-ϭϰϵ͘ ĚŽŝ͗�ϭϬ͘ϭϭϳϳͬϬϬϭϲϵϴϲϮϭϮϰϰϰϭϮϮ 
tŝůƐŽŶ͕� ,͘� �͘� ;ϮϬϭϴͿ͘� /ŶƚĞŐƌĂƚŝŶŐ� ƚŚĞ� ĂƌƚƐ� ĂŶĚ� ^d�D� ĨŽƌ� ŐŝĨƚĞĚ� ůĞĂƌŶĞƌƐ͘ Roeper review͕ 40;ϮͿ͕� ϭϬϴ-ϭϮϬ͘ 

ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϴϬͬϬϮϳϴϯϭϵϯ͘ϮϬϭϴ͘ϭϰϯϰϳϭϮ 
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Publication 

dǇƉĞ�� WƵďůŝĐĂƚŝŽŶ�Eame 

Zϭ <ŦůŦĕ�;ϮϬϭϴͿ �ƌƚŝĐůĞ ͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ��ŽĐƵŬůĂƌŦŶ�&ĞŶ��ŒŝƚŝŵŝŶĚĞ��ŝůŝŵ��ĞŶĞǇ�DĞƌŬĞǌůĞƌŝŶŝŶ�ZŽůƺ͟ 

Z2 
�ǇĂǇĚŦŶ͕�mŶ͕��ĐĂƌ�bĞƔĞŶ͕�

hƐƚĂ�'ĞǌĞƌ�ǀĞ��ĂŵĐŦ��ƌĚŽŒĂŶ�
;ϮϬϭϴͿ 

�ƌƚŝĐůĞ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ��ĞǀƌĞ�&ĂƌŬŦŶĚĂůŦŬ�ǀĞ��ƵǇĂƌůŦůŦŬůĂƌŦ͗�͞�ŝůŝŵ�ǀĞ�
^ĂŶĂƚ�<ąƔŝĨůĞƌŝ��ŽŒĂĚĂ͟͟ 

Z3 �ŬďĂƔ�ǀĞ��ĞƚŝŶ�;ϮϬϭϴͿ �ƌƚŝĐůĞ  ͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ��ĞƔŝƚůŝ�^ŽƐǇŽďŝůŝŵƐĞů�<ŽŶƵůĂƌĂ�7ůŝƔŬŝŶ�
�ƌŐƺŵĂŶƚĂƐǇŽŶ�<ĂůŝƚĞƐŝŶŝŶ�ǀĞ�7ŶĨŽƌŵĂů��ƺƔƺŶŵĞ��ĞĐĞƌŝƐŝŶŝŶ�7ŶĐĞůĞŶŵĞƐŝ͟ 

Zϰ �ƌĚŽŒĂŶ�;ϮϬϭϴͿ �ƌƚŝĐůĞ ͞mƐƚƺŶͬPǌĞů�zĞƚĞŶĞŬůŝůĞƌĚĞ��ƚŽŵƵŶ�zĂƉŦƐŦ�<ŽŶƵƐƵŶƵŶ�PŒƌĞƚŝŵŝŶĚĞ��ƺƚƺŶĐƺů�
zĂŬůĂƔŦŵůĂ�WƌŽŐƌĂŵ�&ĂƌŬůŦůĂƔƚŦƌŵĂ͟ 

Z5 �ĕŦŬŐƺů�&ŦƌĂƚ�ǀĞ�<ƂŬƐĂů�;ϮϬϭϴͿ �ƌƚŝĐůĞ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌĞ�zƂŶĞůŝŬ�&ĞŶ��ŝůŝŵůĞƌŝŶĞ�PǌŐƺ�hǌĂŵƐĂů��ŬŦů�
zƺƌƺƚŵĞ��ĞĐĞƌŝƐŝ�dĞƐƚŝŶŝŶ�'ĞůŝƔƚŝƌŝůŵĞƐŝ͟ 

Zϲ <ƵƌŶĂǌ�ǀĞ�bĞŶƚƺƌŬ��ĂƌŦƔŦŬ�
;ϮϬϭϴͿ �ƌƚŝĐůĞ ͞mƐƚƺŶ��ĞŬąůŦ�PŒƌĞŶĐŝůĞƌŝŶ�&ĞŶ��ŝůŝŵůĞƌŝŶĚĞ�DŽƚŝǀĂƐǇŽŶĞů�7ŶĂŶĕůĂƌŦ�ǀĞ�zĂƌĂƚŦĐŦ�

�ƺƔƺŶŵĞ��ĞĐĞƌŝůĞƌŝ��ƌĂƐŦŶĚĂŬŝ�7ůŝƔŬŝůĞƌŝŶ�7ŶĐĞůĞŶŵĞƐŝ͟ 

Z7 PǌĂƌƐůĂŶ�ǀĞ��ĞƚŝŶ�;ϮϬϭϴͿ �ƌƚŝĐůĞ ͞'ŝĨƚĞĚ��ŶĚ�dĂůĞŶƚĞĚ�^ƚƵĚĞŶƚƐ͛�sŝĞǁƐ��ďŽƵƚ��ŝŽůŽŐǇ��ĐƚŝǀŝƚŝĞƐ�7Ŷ���^ĐŝĞŶĐĞ�
�ŶĚ��ƌƚ��ĞŶƚĞƌ͟ 

Zϴ PǌĕĞůŝŬ�ǀĞ��ŬŐƺŶĚƺǌ�;ϮϬϭϴͿ �ƌƚŝĐůĞ ͞mƐƚƺŶͬPǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌůĞ�zĂƉŦůĂŶ�KŬƵů��ŦƔŦ�^d�D��ŒŝƚŝŵŝŶŝŶ�
�ĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝ͟ 

Zϵ ^ĂƌĂĕŽŒůƵ͕�bĞŶŐƺů�zŦůĚŦƌŦŵ�ǀĞ�
�ĞŬƚĂƔ�;ϮϬϭϴͿ �ƌƚŝĐůĞ  ͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌ�ŝůĞ�EŽƌŵĂů�'ĞůŝƔŝŵ�'ƂƐƚĞƌĞŶ�PŒƌĞŶĐŝůĞƌŝŶ�&ĞŶ�Pǌ-

zĞƚĞƌůŝŬůĞƌŝŶŝŶ�^ŦŶŦĨ��ƺǌĞǇŝŶĞ�'ƂƌĞ�7ŶĐĞůĞŶŵĞƐŝ͟ 

ZϭϬ bĂŚŝŶ�;ϮϬϭϴͿ �ƌƚŝĐůĞ ͞�ƌŐƺŵĂŶƚĂƐǇŽŶ�dĂďĂŶůŦ��ŝůŝŵ�PŒƌĞŶŵĞ�zĂŬůĂƔŦŵŦŶŦŶ�mƐƚƺŶ�zĞƚĞŶĞŬůŝ�
PŒƌĞŶĐŝůĞƌŝŶ�&ĞŶ��ŝůŝŵůĞƌŝ��ĞƌƐůĞƌŝŶĚĞŬŝ��ŬĂĚĞŵŝŬ��ĂƔĂƌŦůĂƌŦŶĂ��ƚŬŝƐŝ͟ 

Zϭϭ bĂŚŝŶ�ǀĞ�<ĂďĂƐĂŬĂů�;ϮϬϭϴͿ �ƌƚŝĐůĞ ͞^d�D��Œŝƚŝŵ�zĂŬůĂƔŦŵŦŶĚĂ��ŝŶĂŵŝŬ�DĂƚĞŵĂƚŝŬ�WƌŽŐƌĂŵůĂƌŦŶŦŶ�;'ĞŽŐĞďƌĂͿ�
<ƵůůĂŶŦŵŦŶĂ�zƂŶĞůŝŬ�PŒƌĞŶĐŝ�'ƂƌƺƔůĞƌŝŶŝŶ�7ŶĐĞůĞŶŵĞƐŝ͟ 

https://doi.org/10.1007/s11165-019-9823-2
https://doi.org/10.3991/ijet.v14i22.11751
http://dx.doi.org/10.21796/jse.2016.40.3.267
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 Authors and Publication 
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Publication 

dǇƉĞ�� WƵďůŝĐĂƚŝŽŶ�Eame 

ZϭϮ dƺǌƺŶ�ǀĞ�dƺǇƐƺǌ�;ϮϬϭϴͿ �ƌƚŝĐůĞ ͞PǌĞů�zĞƚĞŶĞŬůŝ��ŝƌĞǇůĞƌŝŶ�PŒƌĞƚŵĞŶůĞƌŝ�7ĕŝŶ�^d��D��Œŝƚŝŵŝ͟ 

Zϭϯ �ŬƉŦŶĂƌ�;ϮϬϭϴͿ DĂƐƚĞƌΖƐ�
dŚĞƐŦƐ 

͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ�ǀĞ��ĞŬąůŦ�ƂŒƌĞŶĐŝůĞƌĚĞ�^ƚĞŵ��ŒŝƚŝŵŝŶŝŶ�Pǌ�ĚƺǌĞŶůĞŵĞ͕�&ĞŶ͛Ğ�
zƂŶĞůŝŬ�DŽƚŝǀĂƐǇŽŶůĂƌŦ�ǀĞ��ƉŝƐƚĞŵŽůŽũŝŬ�7ŶĂŶĕůĂƌŦŶĂ��ƚŬŝƐŝŶŝŶ�7ŶĐĞůĞŶŵĞƐŝ͟ 

Zϭϰ �ǇǀĞƌĚŝ�;ϮϬϭϴͿ WŚ��dŚĞƐŝƐ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�&ĞŶ��ŒŝƚŝŵŝŶĚĞ�dĞŬŶŽůŽũŝ͕�DƺŚĞŶĚŝƐůŝŬ͕�
DĂƚĞŵĂƚŝŒŝŶ�<ƵůůĂŶŦŵŦ͗�&ĞƚĞŵŵ�zĂŬůĂƔŦŵŦ͟ 

Zϭϱ <ĂǇŵĂŬĕŦ�;ϮϬϭϴͿ WŚ��dŚĞƐŝƐ 
͞KƌƚĂŽŬƵů��ŝůƐĞŵ�PŒƌĞŶĐŝůĞƌŝŶĞ�zƂŶĞůŝŬ�&ĞŶ��Œŝůŝŵŝ�Pǌ-�ĞŒĞƌůĞŶĚŝƌŵĞ�

PůĕĞŒŝ͛ŶŝŶ�'ĞůŝƔƚŝƌŝůŵĞƐŝ�ǀĞ��7>^�D�PŒƌĞŶĐŝůĞƌŝŶŝŶ�&ĞŶ�PŒƌĞŶŵĞǇĞ�zƂŶĞůŝŬ�
DŽƚŝǀĂƐǇŽŶůĂƌŦŶŦŶ��ĞůŝƌůĞŶŵĞƐŝ͟ 

Zϭϲ <ƵƚůƵ��ďƵ�;ϮϬϭϴͿ WŚ��dŚĞƐŝƐ ͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�<ĂǇŶĂƔƚŦƌŦůŵĂƐŦŶĂ�zƂŶĞůŝŬ�&ĂƌŬůŦůĂƔƚŦƌŦůŵŦƔ�&ĞŶ�
�ƚŬŝŶůŝŬůĞƌŝŶŝŶ��ĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝ͟ 

Zϭϳ bĞŶ�;ϮϬϭϴͿ WŚ��dŚĞƐŝƐ ͞DƺŚĞŶĚŝƐůŝŬ�dĂƐĂƌŦŵŦ�KĚĂŬůŦ��ƺƚƺŶůĞƔŝŬ�^d�D��ƚŬŝŶůŝŬůĞƌŝŶĚĞ�mƐƚƺŶ��ĞŬąůŦ�ǀĞ�
zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�<ƵůůĂŶĚŦŒŦ��ĞĐĞƌŝůĞƌ͟ 

Zϭϴ �ŬŬĂŶĂƚ�;ϮϬϭϵͿ WŚ��dŚĞƐŝƐ ͞�ŝůŝŵ�ǀĞ�^ĂŶĂƚ�DĞƌŬĞǌůĞƌŝŶĞ��ĞǀĂŵ��ĚĞŶ�PŒƌĞŶĐŝůĞƌŝŶ�&ĞŶ�zĞƚĞŶĞŬůĞƌŝŶŝ�
KŬƵů�7Ŭůŝŵ�ǀĞ��ŬĂĚĞŵŝŬ�<ĂƚŦůŦŵŦŶ�zŽƌĚĂŵĂƐŦ�mǌĞƌŝŶĞ��ŝƌ�DŽĚĞů��ĂůŦƔŵĂƐŦ͟ 

Zϭϵ �ĂƌŦƔ�;ϮϬϭϵͿ DĂƐƚĞƌΖƐ�
dŚĞƐŝƐ 

͞�ŝůƐĞŵ͛ĚĞ�'ƂƌĞǀ�zĂƉĂŶ�&ĞŶ��ŝůŝŵůĞƌŝ�ǀĞ�DĂƚĞŵĂƚŝŬ�PŒƌĞƚŵĞŶůĞƌŝŶŝŶ�^d�D�
�Œŝƚŝŵ�hǇŐƵůĂŵĂůĂƌŦŶŦŶ��ƌĂƔƚŦƌŦůŵĂƐŦ͟ 

Z20 �ĂŒůŦ�;ϮϬϭϵͿ DĂƐƚĞƌΖƐ�
dŚĞƐŝƐ 

͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌĞ�sĞƌŝůĞŶ�&ĞŶ��ŒŝƚŝŵŝŶĞ�zƂŶĞůŝŬ�&ĞŶ��ŝůŝŵůĞƌŝ�
PŒƌĞƚŵĞŶůĞƌŝŶŝŶ�'ƂƌƺƔůĞƌŝ͟ 

ZϮϭ �ŬĞƌ�;ϮϬϭϵͿ DĂƐƚĞƌΖƐ�
dŚĞƐŦƐ 

͞�ŝůŝŵ�^ĂŶĂƚ�DĞƌŬĞǌůĞƌŝŶĚĞ�'ƂƌĞǀ�zĂƉĂŶ�PŒƌĞƚŵĞŶůĞƌŝŶ��ŝůŝŵ͕�dĞŬŶŽůŽũŝ͕�
DƺŚĞŶĚŝƐůŝŬ�ǀĞ�DĂƚĞŵĂƚŝŬ��Œŝƚŝŵŝ��ůŐŦůĂƌŦ͟ 

Z22 'Ƃǌ�;ϮϬϭϵͿ DĂƐƚĞƌΖƐ�
dŚĞƐŝƐ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�&ĞŶ-dĞŬŶŽůŽũŝ-dŽƉůƵŵ�,ĂŬŬŦŶĚĂŬŝ�'ƂƌƺƔůĞƌŝ͟ 

Z23 <ŽĕŽŒůƵ�;ϮϬϭϵͿ� DĂƐƚĞƌΖƐ�
dŚĞƐŝƐ 

͞/ŶǀĞƐƚŝŐĂƚŝŽŶ�KĨ�^ĞůĨ-ZĞŐƵůĂƚĞĚ�>ĞĂƌŶŝŶŐ�;^ƌůͿ�^ƚƌĂƚĞŐŝĞƐ�hƐĞĚ��Ǉ�'ŝĨƚĞĚ�
^ƚƵĚĞŶƚƐ�tŚŝůĞ�>ĞĂƌŶŦŶŐ�^ĐŝĞŶĐĞ͟ 

ZϮϰ KŬƵůƵ�;ϮϬϭϵͿ WŚ��dŚĞƐŝƐ ͞^ƚĞŵ �Œŝƚŝŵŝ�<ĂƉƐĂŵŦŶĚĂ��ƐƚƌŽŶŽŵŝ��ƚŬŝŶůŝŬůĞƌŝŶŝŶ�'ĞůŝƔƚŝƌŝůŵĞƐŝ�ǀĞ�
�ĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝ͟ 

Z25 dĂŬƚĂƚ��ƚĞƔ�;ϮϬϭϵͿ DĂƐƚĞƌΖƐ�
dŚĞƐŝƐ ͞PǌĞů��Œŝƚŝŵ�PŒƌĞƚŵĞŶůĞƌŝŶŝŶ�&ĞŶ��ŝůŝŵůĞƌŝŶĞ�zƂŶĞůŝŬ�Pǌ�zĞƚĞƌůŝŬ�7ŶĂŶĕůĂƌŦ͟ 

ZϮϲ ^ĞƌĞŶ�;ϮϬϭϵͿ DĂƐƚĞƌΖƐ�
dŚĞƐŝƐ 

͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌůĞ�^d�D��ƚŬŝŶůŝŬůĞƌŝŶŝŶ�dĂƐĂƌůĂŶŵĂƐŦ�ǀĞ�^d�D�
�ƚŬŝŶůŝŬůĞƌŝŶĚĞ�ϯ��ŽǇƵƚůƵ�dĞŬŶŽůŽũŝůĞƌŝŶ�<ƵůůĂŶŦůŵĂƐŦ͟ 

Z27 zƵƌƚŬƵůƵ�;ϮϬϭϵͿ DĂƐƚĞƌΖƐ�
dŚĞƐŝƐ 

͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌ�ǀĞ��ŬƌĂŶůĂƌŦŶŦŶ�'ƂƌƐĞů�KŬƵƌǇĂǌĂƌůŦŬ��ƺǌĞǇůĞƌŝ�ǀĞ�
&ĞŶ��ĞƌƐŝŶĚĞŬŝ�'ƂƌƐĞůůŝŒĞ�7ůŝƔŬŝŶ�'ƂƌƺƔůĞƌŝ͟ 

ZϮϴ �ůŵĂƐ�;ϮϬϮϬͿ DĂƐƚĞƌΖƐ�
dŚĞƐŝƐ 

͞mƐƚƺŶ�zĞƚĞŶĞŬůŝůĞƌ��Œŝƚŝŵ�WƌŽŐƌĂŵůĂƌŦ�DƺĨƌĞĚĂƚ�DŽĚĞůŝ�<ƵůůĂŶŦůĂƌĂŬ�
�ĞŶŐŝŶůĞƔƚŝƌŝůĞŶ�ǀĞ�,ŦǌůĂŶĚŦƌŦůĂŶ ͞DĂĚĚĞ�ǀĞ��ŽŒĂƐŦ͟�<ŽŶƵ��ůĂŶŦ�ŝůĞ�7ůŐŝůŝ�

PŒƌĞŶĐŝ�'ƂƌƺƔůĞƌŝ͗��ƵƌƐĂ�Wmz���PƌŶĞŒŝ͟ 

ZϮϵ �ůŬĂŶ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�WƌŽŐƌĂŵůĂŵĂ��ŝůŝ�PŒƌĞƚŝŵŝŶĚĞ�<ŽĚƵ�'ĂŵĞ�>Ăď 
zĂǌŦůŦŵŦŶŦŶ�WƌŽďůĞŵ��ƂǌŵĞ��ĞĐĞƌŝůĞƌŝ��ƺǌĞǇŝŶĞ��ƚŬŝƐŝ͟ 

Z30 �ĂƌŦƔ�ǀĞ��ĐĞǀŝƚ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ��ŒŝƚŝŵŝŶĚĞ�^d�D�hǇŐƵůĂŵĂůĂƌŦ͟ 

Zϯϭ �ŝůĚŝƌĞŶ�ǀĞ�<ĂƌŐŦŶ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞dŚĞ��ĨĨĞĐƚƐ�KĨ�WƌŽũĞĐƚ��ĂƐĞĚ��ƉƉƌŽĂĐŚ�7Ŷ��ĂƌůǇ�/ŶƚĞƌǀĞŶƚŝŽŶ�WƌŽŐƌĂŵ�KŶ�dŚĞ�
WƌŽďůĞŵ�^ŽůǀŝŶŐ��ďŝůŝƚǇ�KĨ�'ŝĨƚĞĚ��ŚŝůĚƌĞŶ͟ 

Z32 �ĂŵĐŝ��ƌĚŽŐĂŶ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞,Žǁ��Ž�WƌŽƐƉĞĐƚŝǀĞ��ůĞŵĞŶƚĂƌǇ��ŶĚ�'ŝĨƚĞĚ��ĚƵĐĂƚŝŽŶ�dĞĂĐŚĞƌƐ�WĞƌĐĞŝǀĞ�
^ĐŝĞŶƚŝƐƚƐ��ŶĚ��ŝƐƚŝŶŐƵŝƐŚ�^ĐŝĞŶĐĞ�&ƌŽŵ�WƐĞƵĚŽƐĐŝĞŶĐĞ͍͟ 

Z33 �ĂŶ�ǀĞ�7ŶĞů �ŬŝĐŝ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞mƐƚƺŶ�ǀĞ�PǌĞů�zĞƚĞŶĞŬůŦ Ȩ PŒƌĞŶĐŦ ȨůĞƌŦ ȨŶ�WƌŽďůĞŵĞ��ĂǇĂůŦ�&ĞŶ��ƚŬŦ ȨŶůŦ ȨŬůĞƌŦ ȨŶĞ�
7ůŦ ȨƔŬŦ ȨŶ�'ƂƌƺƔůĞƌŦ ȨŶŦ ȨŶ��ĞŒĞƌůĞŶĚŦ ȨƌŦ ȨůŵĞƐŦ Ȩ͟  

Zϯϰ �ŽůƵ�ǀĞ�mƌĞŬ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞<ŝŵǇĂƐĂů��ĞŒŝƔŝŵ�dĞŵĂůŦ��ƚŬŝŶůŝŬůĞƌŝŶ�PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�<ŝŵǇĂƐĂů�
�ĞŒŝƔŝŵ-/ƔŦŬ�7ůŝƔŬŝƐŝŶŝ�<ĂǀƌĂŵƐĂů��ŶůĂŵĂ��ƺǌĞǇůĞƌŝŶĞ��ƚŬŝƐŝŶŝŶ�7ŶĐĞůĞŶŵĞƐŝ͟ 

Z35 7ŬŝŬĂƚ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞�ĞŶŐŝŶůĞƔƚŝƌŝůŵŝƔ�&ĞŶ��ŝůŝŵůĞƌŝ��ĞƌƐŝ�ŝůĞ��ŽĐƵŬůĂƌĚĂ�zĂƌĂƚŦĐŦůŦŬ�'ĞůŝƔƚŝƌŵĞ͟ 
Zϯϲ <ĂƌĂŚĂŶ�ǀĞ�mŶĂů�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ��ĞǀƌĞ��ŽƐƚƵ�^d�D�WƌŽũĞůĞƌŝ�dĂƐĂƌŦŵŦ͟ 

Z37 DƵƚůƵ�ǀĞ�EĂĐĂƌŽŒůƵ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞�ǆĂŵŝŶĂƚŝŽŶ�KĨ�WĞƌĐĞƉƚŝŽŶƐ�KĨ�'ŦĨƚĞĚ�^ƚƵĚĞŶƚƐ��ďŽƵƚ��ůŝŵĂƚĞ��ŚĂŶŐĞ��ŶĚ�
'ůŽďĂů�tĂƌŵŦŶŐ͟ 

Zϯϴ EĂĐĂƌŽŒůƵ�ǀĞ��ƌƐůĂŶ�;ϮϬϭϵĂͿ �ƌƚŝĐůĞ ͞�ŝůŝŵ�ǀĞ�^ĂŶĂƚ�DĞƌŬĞǌůĞƌŝŶĚĞ�zƺƌƺƚƺůĞŶ�WƌŽũĞ��ĂůŦƔŵĂůĂƌŦŶĂ�7ůŝƔŬŝŶ�PŒƌĞŶĐŝ�
'ƂƌƺƔůĞƌŝŶŝŶ��ĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝ͟ 

Zϯϵ EĂĐĂƌŽŒůƵ�ǀĞ��ƌƐůĂŶ�;ϮϬϭϵďͿ �ƌƚŝĐůĞ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�&ĞŶ��ŝůŝŵůĞƌŝ�ǀĞ�DĂƚĞŵĂƚŝŬ��ĞƌƐůĞƌŝŶĚĞ�
<ƵůůĂŶŦůĂŶ�^ĞŵďŽů�ǀĞ��ŝƌŝŵůĞƌĞ�zƂŶĞůŝŬ��ŝůŐŝ��ƺǌĞǇůĞƌŝŶŝŶ�7ŶĐĞůĞŶŵĞƐŝ͟ 

ZϰϬ EĂĐĂƌŽŒůƵ�ǀĞ��ĞŬƚĂƔ�;ϮϬϭϵͿ� �ƌƚŝĐůĞ ͞&ĞŶ��ŝůŝŵůĞƌŝ��ĞƌƐŝŶĚĞŬŝ�DĂĚĚĞ�ǀĞ��ĞŒŝƔŝŵ�mŶŝƚĞƐŝŶĞ�zƂŶĞůŝŬ�'ĞĕĞƌůŝ�ǀĞ�
'ƺǀĞŶŝůŝƌ��ĂƔĂƌŦ�dĞƐƚŝ�'ĞůŝƔƚŝƌŵĞ͗��7>^�D�PƌŶĞŒŝ͟ 
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 Authors and Publication 

Year 

Publication 

dǇƉĞ�� WƵďůŝĐĂƚŝŽŶ�Eame 

Zϰϭ PǌĂƌƐůĂŶ�;ϮϬϭϵĂͿ �ƌƚŝĐůĞ ͞mƐƚƺŶ��ĞŬąůŦ�ǀĞ�zĞƚĞŶĞŬůŝ�KůĂŶ�ǀĞ�mƐƚƺŶ��ĞŬąůŦ�ǀĞ�zĞƚĞŶĞŬůŝ�KůŵĂǇĂŶ�
PŒƌĞŶĐŝůĞƌŝŶ��ŝǇŽůŽũŝǇĞ�7ůŝƔŬŝŶ��ůŐŦůĂƌŦŶŦŶ�<ĂƌƔŦůĂƔƚŦƌŦůŵĂƐŦ͗�DĞƚĂĨŽƌŝŬ��ĂůŦƔŵĂ͟ 

ZϰϮ�� PǌĂƌƐůĂŶ�;ϮϬϭϵďͿ �ƌƚŝĐůĞ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�ǀĞ��ŝǇŽůŽũŝ��ĂŶŦƔŵĂŶ�PŒƌĞƚŵĞŶůĞƌŝŶŝŶ��/>^�D�
�ŝǇŽůŽũŝ�WƌŽũĞ��ĂůŦƔŵĂůĂƌŦ�,ĂŬŬŦŶĚĂŬŝ�'ƂƌƺƔůĞƌŝ͟ 

Zϰϯ PǌĚĞŵŝƌ�ǀĞ�'ƺƌůĞŶ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌĞ�zƂŶĞůŝŬ��ĞŶŐŝŶůĞƔƚŝƌŝůŵŝƔ�&ĞŶ��ŝůŝŵůĞƌŝ�PŒƌĞƚŝŵ�
WƌŽŐƌĂŵŦŶĂ�7ůŝƔŬŝŶ��ǇůĞŵ��ƌĂƔƚŦƌŵĂƐŦ͟ 

Zϰϰ ^ƵďĂƔŦ�ǀĞ�PǌĂǇ�<ƂƐĞ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞mƐƚƺŶ�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌĞ��ĂŒŦƔŦŬůŦŬ�^ŝƐƚĞŵŝ�<ŽŶƵƐƵŶƵŶ�PŒƌĞƚŝŵŝŶĚĞ��ŐƐ�
dĂďĂŶůŦ�PŒƌĞƚŝŵ�zƂŶĞƌŐĞƐŝŶŝŶ��ƚŬŝƐŝ͟ 

Zϰϱ dŝƌǇĂŬŝ͕��ĂŬŦƌŽŒůƵ�ǀĞ�zĂŵĂŶ�
;ϮϬϭϵͿ �ƌƚŝĐůĞ 

͞dŚĞ��ĨĨĞĐƚƐ�KĨ�dŚĞ�WƌŽŐƌĂŵ�/ŶĐůƵĚŝŶŐ��ŝĨĨĞƌĞŶƚŝĂƚĞĚ�^ƚĞŵ��ƉƉůŝĐĂƚŝŽŶƐ��ĂƐĞĚ�
KŶ�dŚĞ�WĂƌĂůůĞů��ƵƌƌŝĐƵůƵŵ�DŽĚĞů�KŶ�dŚĞ��ƌŝƚŝĐĂů�dŚŝŶŬŝŶŐ�^ŬŝůůƐ͕��ƌĞĂƚŝǀŝƚǇ�

�ŶĚ��ƚƚŝƚƵĚĞƐ�KĨ�'ŝĨƚĞĚ��ŶĚ�dĂůĞŶƚĞĚ�^ƚƵĚĞŶƚƐ͟ 

Zϰϲ zĂŵĂŶ�ǀĞ��ŵŝƌ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞�ĞǇŝŶ�dĞŵĞůůŝ�PŒƌĞƚŝŵŝŶŝŶ�PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�zĂƌĂƚŦĐŦůŦŬůĂƌŦŶĂ�ǀĞ�
�ůĞƔƚŝƌĞů��ƺƔƺŶŵĞůĞƌŝŶĞ��ƚŬŝƐŝ͟ 

Zϰϳ zŦůĚŦƌŦŵ�ǀĞ�^ĂƌĂĕŽŒůƵ ;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞EŽƌŵĂů�'ĞůŝƔŝŵ�'ƂƐƚĞƌĞŶ�ǀĞ�mƐƚƺŶ�zĞƚĞŶĞŬůŝ�KƌƚĂŽŬƵů�PŒƌĞŶĐŝůĞƌŝŶŝŶ�&ĞŶ�
�ŝůŝŵůĞƌŝ�Pǌ�ǇĞƚĞƌůŝŬůĞƌŝ�ǀĞ�Pǌ�ǇĞƚĞƌůŝŬůĞƌŝŶĞ��ŝŶƐŝǇĞƚŝŶ��ƚŬŝƐŝ͟ 

Zϰϴ �ǇǀĞƌĚŝ�ǀĞ�Pǌ��ǇĚŦŶ�;ϮϬϭϵͿ �ƌƚŝĐůĞ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ��ŒŝƚŝŵŝŶĚĞ�&ĞƚĞŵŵ͟ 

Zϰϵ �ŝƌĐĂŶ�ǀĞ�<ƂŬƐĂů�;ϮϬϮϬͿ� �ƌƚŝĐůĞ ͞PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌŝŶ�^ƚĞŵ�dƵƚƵŵůĂƌŦŶŦŶ�ǀĞ�^d�D�<ĂƌŝǇĞƌ�7ůŐŝůĞƌŝŶŝŶ�
7ŶĐĞůĞŶŵĞƐŝ͟ 

Z50 <ĂƌĂƚĂƔ�ǀĞ�^ŽůĂŬ�;ϮϬϮϬͿ �ƌƚŝĐůĞ ͞�ƂĐĞŬůĞƌŝ�dĂŬŦŵ��ƺǌĞǇŝŶĚĞ�dĞƔŚŝƐĞ�zƂŶĞůŝŬ�'ĞůŝƔƚŝƌŝůĞŶ�DŽďŝů�hǇŐƵůĂŵĂŶŦŶ�
PǌĞů�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌ��ĕŦƐŦŶĚĂŶ��ƚŬŝůŝůŝŒŝŶŝŶ��ĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝ͟ 

Zϱϭ <ŦůŦĕŬŦƌĂŶ͕� <ŽƌŬŵĂǌ� ǀĞ� �ĂŬŦƌ�
;ϮϬϮϬͿ �ƌƚŝĐůĞ ͞ZŽďŽƚŝŬ�<ŽĚůĂŵĂ��ŒŝƚŝŵŝŶŝŶ�mƐƚƺŶ�zĞƚĞŶĞŬůŝ�PŒƌĞŶĐŝůĞƌĞ�<ĂƚŬŦƐŦ͟ 

 

Z52 <ƵƚůƵ��ďƵ�ǀĞ�'ƂŬĚĞƌĞ�;ϮϬϮϬͿ� �ƌƚŝĐůĞ ͞mƐƚƺŶ�zĞƚĞŶĞŬůŝůĞƌĞ�zƂŶĞůŝŬ�&ĂƌŬůŦůĂƔƚŦƌŦůŵŦƔ�&ĞŶ�PŒƌĞƚŝŵ�DŽĚƺůƺ�,ĂŬŬŦŶĚĂ�
^ŦŶŦĨ�PŒƌĞƚŵĞŶŝ��ĚĂǇůĂƌŦŶŦŶ�<ĂǀƌĂŵƐĂů��ůŐŦůĂƌŦ�ǀĞ��ĞŒĞƌůĞŶĚŝƌŵĞůĞƌŝ͟ 
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An Analysis of University Students’ Fear of Mobile Phone Deprivation (Nomophobia) and Levels 
of Happiness 

Üniversite Öğrencilerinin Mobil Telefon Yoksunluğu (Nomophobia) ve Mutluluk Düzeylerinin 
İncelenmesi 

Bayram GÖKBULUT1 
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Abstract 
Despite the undeniable fact that smartphones make our lives easier, their excessive use can have negative consequences 
leading to nomophobia and unhappiness. In this regard, this study aims to determine the nomophobia and happiness levels of 
preservice teachers studying at the faculty of education at a public university in the West Black Sea Region, Turkey. The data 
were collected from 424 preservice teachers through the Oxford Happiness Questionnaire and the Nomophobia 
Questionnaire. Descriptive statistics, independent samples t-test and one-way analysis of variance (ANOVA) were used in the 
analysis phase of the study conducted by the survey method. The relationship between nomophobia and happiness levels of 
preservice teachers was determined with the Pearson Correlation Coefficient (r). As a result of the study, the nomophobia and 
happiness levels of the preservice teachers were found moderate. No statistical significance was observed between the gender 
and levels of happiness of the preservice teachers, whereas a significant difference was observed between the levels of 
nomophobia, which were found higher in the female preservice teachers than those of the men. Similarly, no significant 
difference was found between the class levels and the nomophobia levels of the preservice teachers, while a significant 
difference was found between the class levels and the happiness levels. Considering the difference at the class level, it 
appeared that the happiness levels of the third-year students were higher than those of the first and second-year students. A 
high positive correlation was observed between the preservice teachers’ levels of nomophobia and its sub-factors (Lack of 
Access to Information, Relinquishing the Comfort, Failing to Communicate, Loss of Online Connection), whereas no significant 
relationship was found between nomophobia and happiness levels. 

 
Öz 
Akıllı cep telefonları hayatımızı kolaylaştırdığı gibi, aşırı kullanımları kişiler üzerinde nomofobi, mutsuzluk gibi olumsuz etkilere 
neden olabilmektedir. Yapılan bu araştırma ile Batı Karadeniz Bölgesinde bir devlet üniversitesi eğitim fakültesinde öğrenim 
gören öğretmen adaylarının nomofobi ve mutluluk düzeylerinin belirlenmesi amaçlanmıştır. Araştırmada, Oxford Happiness 
Ölçeği ve Nomophobia Ölçeği kullanılarak 424 öğretmen adayından veriler toplanmıştır. Tarama yöntemiyle gerçekleştirilen 
çalışmanın analiz aşamasında betimsel istatistikler, bağımsız örneklem t-testi ve tek yönlü varyans analizi (ANOVA) 
kullanılmıştır. Öğretmen adaylarının nomofobi ve mutluluk düzeyleri arasındaki ilişki Pearson Korelasyon Katsayısı (r) ile 
belirlenmiştir. Araştırma sonucunda, öğretmen adaylarının nomofobi ve mutluluk düzeylerinin orta düzey olduğu görülmüştür. 
Öğretmen adaylarının cinsiyetleri ile mutluluk düzeyleri arasında anlamlı bir farka rastlanamazken, nomofobi düzeyleri 
arasında anlamlı bir farka rastlanmış olup, kadın öğretmen adaylarının nomofobi düzeylerinin erkeklerden daha yüksek olduğu 
görülmüştür. Öğretmen adaylarının öğrenim gördükleri sınıf düzeyleri ile nomofobi düzeyleri arasında anlamlı bir farka 
rastlanamazken, sınıf ve mutluluk düzeyleri arasında anlamlı bir farka rastlanmıştır. Sınıf düzeyinde bu fark, 3. sınıfta öğrenim 
gören öğretmen adaylarının mutluluk düzeyleri, 1. ve 2. sınıfta öğrenim görenlerden daha yüksek olduğu görülmüştür. 
Öğretmen adaylarının nımıfobi ve alt faktörleri (Bilgiye Erişememe, Rahatlıktan Feragat Etme, İletişim Kuramama, Çevrimiçi 
Bağlantıyı Kaybetme) arasında pozitif yönlü yüksek düzey bir ilişki bulunurken, nomofobi ile mutluluk düzeyleri arasında anlamlı 
bir ilişkiye rastlanılmamıştır. 
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INTRODUCTION 

Developments in mobile phone technology have had a great impact on people’s use of mobile phones, eventually making 
mobile phones an integral part of daily life. The fact that smartphones provide access to the Internet from anywhere and have the 
capacity to serve as a computer has been effective in making them indispensable (Chóliz, Pinto, Phansalkar, Corr, Mujjahid, Flores, 
& Barrientos, 2016). As an expected consequence, smartphones have begun to replace computers, especially with their functions 
of sending and receiving e-mails, opening and editing documents as well as scanning them, besides online shopping, which used 
to be performed only with desktop computers (Alfawareh & Jusoh, 2014; Thomée, Härenstam & Hagberg, 2011). In addition to 
these, the number of smartphone users continues to increase day by day due to such conveniences as taking pictures, listening to 
music, video talking, playing games, and using social media, besides facilitating e-government and banking transactions. This figure 
has increased by 2.4% every year in the world and reached 5.19 billion people today (We Are Social, 2020). In a similar manner, 
today, the number of people who are using mobile phones is 31 million that constitute 38% of the population in Turkey, which 
ranks 17th in the world in terms of using mobile phones (Information and Communication Technologies Authority, 2018). Despite 
the existence of clear differences between communities, societies and cultures around the world, smartphone use has become a 
global phenomenon (Chóliz et al., 2016). Having become so widely used, smartphones present a number of positive features such 
as accessing information, communicating and socializing, as well as giving the sense of freedom to individuals, but when used 
excessively, they are likely to cause addiction (Roberts, Yaya & Manolis, 2014). Addiction is not only a biopsychosocial process or 
a behaviour limited to drug use, but any kind of excessive behaviour can be an indicator of addiction (Griffiths, 2005). One of such 
addictive behaviours is smartphone addiction despite not having an intoxicating aspect (Yıldırım & Kişioğlu, 2018). Addiction is 
defined as the loss of control over an object or an action that a person uses and the inability to live without it (TBM, 2015). In the 
digital age, the first type of addiction that comes to mind is technology addiction or Internet addiction. Recently, since access to 
the Internet via smartphones has become easier, the Internet addiction has been directed towards smartphone addiction (Kuyucu, 
2017). Similar to other behavioural addictions such as pathological gambling and playing video games, the ease of access to the 
Internet via smartphones increases the likelihood of addiction (Chóliz et al., 2016; Thomée, Härenstam & Hagberg, 2011). Besides 
this, smartphones can easily make people become addicted by enabling them to experience a sense of temporary relief (Kim, Seo 
& David, 2015). A type of social network addiction (Kuss & Griffiths, 2017), nomophobia is a mental disorder in the form of feeling 
anxious, tense, and uneasy that emerge as a result of being unable to access digital technologies such as via mobile phones and 
computers (Bragazzi, & Del Puente, 2014), or the fear of being deprived of a smartphone connection (Bhattacharya, Bashar, 
Srivastava & Singh, 2019). Smartphone addiction causes psychological problems such as feeling loneliness and anxiety, as well as 
sleep disorders (Beranuy, Oberst, Carbonell, & Chamarro; Ezoe & Toda, 2013; Jenaro, Flores, Gomez-Vela, Gonzalez-Gil, & Caballo, 
2007; Lu, Watanabe, Liu, Uji, Shono & Kitamura, 2011; Park, 2005; Sánchez-Martínez & Otero, 2009; Thomée, Härenstam & 
Hagberg, 2011). Especially during adolescence, the release of growth and other hormones depend on regular sleep; therefore, 
excessive use of mobile phones during this period can cause various health problems due to sleep disorders (Gezgin, 2018; 
Punamäki, Wallenius, Nygård, Saarni, & Rimpelä, 2007). The consequences of excessive use of smartphones include sudden 
reactions, withdrawal syndrome, intolerance, and relational problems (Chóliz, Pinto, Phansalkar, Corr, Mujjahid, Flores & 
Barrientos, 2016). Such negative consequences can result in low motivation and unhappiness in people. Accepted as the basic 
component of a good life, happiness means pleasure, life satisfaction, positive emotions, and making sense of life (Çankaya & 
Meydan, 2018). 

According to the 2018 Youth Report by the Turkish Statistical Institute, young people's Internet usage rate has risen to 93%. 
As a source of happiness of the young people participating in the study, health came first and success the second, while the rate 
of the young people who said they were happy was 55.4% (Press Advertising Agency, 2019). According to those data, 44.6% of the 
young people could not define themselves as happy. However, in general, individuals who define themselves as happy have 
positive emotions, which bring along various benefits (Genç, Şahin, & Altuntaş, 2020). The emotional state of a human that is 
regarded a whole with feelings, thoughts and behaviours end up affecting his/her behaviours and thoughts (Can & Cantez, 2018). 
Happy individuals also have higher self-efficacy (Hampton, 2004). They appear to be successful in many aspects, including 
marriage, friendship, income, job performance, and health; their happiness is the basis of their success (Lyubomirsky, King & 
Diener, 2005). Happiness is the condition that an individual feels good, enjoys life and maintains it (Wodehouse, 2005). In 
psychology, subjective well-being is the scientific term used as the equivalent of the term happiness, and is an individual's 
evaluation of his/her life to express a judgment about his/her feelings (Eryılmaz, 2011). Happiness includes various concepts such 
as life satisfaction of individuals as well as their pleasure, mood, and positive impacts (Diener, 1984). As the happiness levels of 
individuals increase, their psychological resilience increases (Can, & Cantez, 2018). 

Feeling happy or being happy is likely to trigger people to give out positive energy. Especially in the classroom environment, 
not only teachers’ eagerness to increase the motivation of students towards the lesson and create an interactive classroom 
environment, but also their happiness is of great importance in increasing the quality of education. However, beyond their 
intended purpose, the excessive use of smartphones, which are offered to us as a blessing of technology, causes an addiction 
called nomophobia. The literature shows that smartphone addiction is the source of a variety of mental problems such as anxiety, 
loneliness, sleep disorders, sudden reactions, and intolerance. It is very likely that in the event of teachers and preservice teachers 
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displaying such behaviours in the classroom, they will negatively affect educational activities. On the contrary, in the cases that 
teachers smile, are highly motivated, and spread positive energy, in short, when they are happy in the classroom, they will be 
more likely to increase the quality of educational activities. Nomophobia, the disease of our digital age, may stop teachers from 
feeling happy. It is, therefore, necessary to investigate the relationship between nomophobia and the extent of happiness of 
teachers and preservice teachers. The given literature on nomophobia and happiness shows that there are studies in which the 
two concepts are discussed separately and others in which the relationships between the separate components are investigated, 
but no study exists to discuss nomophobia and the concept of happiness together. 

The present study has aimed to reveal the relationship between nomophobia and happiness levels of preservice teachers, and 
answers to the following questions were sought accordingly: 

What are the nomophobia and happiness levels of the preservice teachers? 
Is there a statistically significant difference between the nomophobia and happiness levels of the preservice teachers, in 

relation to their gender and their class levels? 
Is there a correlation between preservice teachers’ nomophobia and happiness levels? 

METHOD  

Research Model  

The current study has aimed to explore the difference between the happiness and nomophobia levels of the preservice 
teachers according to gender and class levels, and the relationship between nomophobia and happiness levels. To this end, 
descriptive and relational screening models were used in the study (Fraenkel & Wallen, 2005). The screening model is often used 
to make a general judgment about the target population. The happiness and nomophobia levels of prospective teachers were 
identified with the single screening model. Relational screening models are, on the other hand, used to determine the change 
between two or more variables (Karasar, 2017). This study was, therefore, conducted in line with the relational screening model 
in order to find out the differences between the happiness and nomophobia levels of the preservice teachers according to gender 
and class level variables. The relationship between happiness and nomophobia levels was examined using the Spearman 
Correlation Coefficient (r). 

Population and Sample 

The study population consists of preservice teachers studying at the education faculty of a public university in the West Black 
Sea Region, Turkey. Convenience sampling method was used, and the data were obtained from 424 preservice teachers in the 
2019-2020 academic year. Some of the data were collected via Google Forms and some of them by using printed forms. Figure 1 
presents the demographic characteristics of the preservice teachers participating in the study. 

Table 1. Demographic information of the participants  
   N % 
Gender Male 126 29.7 
 Female 298 70.3 
 Year 1 108 25.5 
Class Year 2 215 50.7 
 Year 3 41 9.7 
 Year 4 60 14.2 
Total  424 100 

Data Collection Tools 

The Nomophobia Questionnaire used in the study was developed by Yildirim & Correia (2015) and consisted of 20 items and 4 
factors. The first factor, Lack of Access to Information, consisted of 4 items, the second factor, Relinquishing the Comfort, of 5 
items, the third factor, Failing to Communicate, of 6 items, and the fourth factor, Loss of Online Connection, of 5 items. The lowest 
score obtained from the 7-point Likert scale was 20, while the highest score was 140. The mean score obtained was considered as 
“None” when it was 20 for the general scale, “Mild” when between 21-59, “Moderate” when between 60-99, and “Excessive” 
when between 100-140 (Yildirim, & Correia, 2015). If the mean score obtained from the Lack of Access to Information was 4, it 
was considered as “None”, if between 5-12 as “Mild”, if between 13-20 as “Moderate”, and if between 21-28 as “Extreme”. If the 
mean score for the Relinquishing the Comfort and Loss of Online Connection factors was 5, it was considered as “None”, if between 
6-15 as “Mild”, if between 16-25 as “Moderate”, and if between 26-35 as “Excessive”. If the mean score obtained from the Failing 
to Communicate factor was 6, it was considered as “None”, if between 7-18 as “Mild”, if between 19-30 as “Moderate”, and if 
between 31-42 as “Excessive”. For the overall scale, the internal consistency coefficient, that is, the Cronbach's alpha coefficient, 
was .92, and the Cronbach's alpha values for sub-factors were .90, .74, .94, and .91, respectively. The internal consistency 
coefficient of Cronbach's alpha was .93, and Cronbach's alpha values for the sub-factors were .84, .80, .89 and .94, respectively. 
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The second scale used in the study is the Oxford Happiness Questionnaire. The original version of the scale, the shorter form 
of which was developed by Hills and Argyle (2002), has a single factor, 8 items, and a 6-point Likert-type rating. Adapted to Turkish 
by Doğan and Çötok (2016), the scale consisted of a single factor, 7 items, and a 5-point Likert rating. The lowest score that could 
be obtained from the scale was 7, while the highest score was 35. The internal consistency coefficient of the scale (Cronbach's 
alpha) was .74. The same Cronbach's alpha = .74 value was obtained as the internal consistency coefficient obtained in this study. 
High scores obtained from the scale were interpreted as high levels of happiness (Doğan & Çötok, 2016). 

Data Analysis 

Descriptive statistics were used to determine the nomophobia and happiness levels of the preservice teachers. The normality 
test of the data was examined through the Kolmogorov-Smirnov test. The results of the Kolmogorov-Smirnov test conducted to 
ensure the normality of the data obtained from the nomophobia scale indicated p>.05. According to that result, the data were 
considered to show normal distribution. The Kolmogorov-Smirnov test results of the happiness scale indicated p <.05. The 
Skewness-Kurtosis test results were examined from among the happiness scale test results in order to decide the normality value. 
According to the results, Kurtosis value was found as -0.14 and Skewness value as 0.091. When Kurtosis and Skewness values are 
between -1.5 and +1.5, the data can be considered as normally distributed (Tabachnick & Fidell, 2013). 

Independent sample t-test was applied in order to determine whether there was a statistically significant difference in 
nomophobia and happiness levels of preservice teachers according to gender. One-way analysis of variance (ANOVA) was 
conducted to determine the statistical difference between the scores obtained from the nomophobia and happiness 
questionnaires and their class levels. 

The relationships were determined with the Pearson Correlation Coefficient (r) according to the scores obtained from the 
responses given to the happiness and nomophobia questionnaires. SPSS.21 software was used in the analysis of the data. The 
hypotheses of the study were interpreted at a 0.95 confidence interval (p = 0.05). 

RESULTS 

Table 2 shows the descriptive statistics obtained from the respondents in the nomophobia and happiness questionnaires 

Table 2. Arithmetic Means of Nomophobia and Happiness Levels  
Questionnaires Factor N Minimum Maximu

m 
!	 Ss Level 

Nomophobia 

Lack of Access to Information 424 4.00 28.00 18.08 5.99 Moderate 
Relinquishing the Comfort 424 5.00 35.00 20.17 7.50 Moderate 
Failing to Communicate 424 6.00 42.00 26.28 10.07 Moderate 
Loss of Online Communication 424 5.00 35.00 14.41 7.65 Mild 
Nomophobia (Total) 424 20.00 140.00 78.95 25.16 Moderate 

Happiness  424 7.00 35.00 22.89 5.10 Moderate 

As seen in Table 2, according to the arithmetic mean of the scores obtained from the nomophobia questionnaire, Lack of 
Access to Information (!=18.08), Relinquishing the Comfort (!=20.17), Failing to Communicate (!=26.28), and Nomophobia-Total 
(!=78.95) seem to be moderate. On the other hand, the mean score of the variable, Loss of Online Connection (!=14.41), appears 
to be mild. Based on the happiness questionnaire, the preservice teachers (!=22.89) seem moderately happy. 

Table 3 presents the independent sample t test results between nomophobia and its sub-factors and happiness levels 
according to the gender of university students. 

Table 3. The t test results for nomophobia and happiness scores according to gender 
   N !	 Ss Sd t p 

Nomophobia  

Lack of Access to Information Male 126 18.33 6.16 422 .56 .57 
Female 298 17.97 5.92    

Relinquishing the comfort Male 126 18.65 7.53 422 -2.72 .00* 
Female 298 20.82 7.41    

Failing to Communicate Male 126 23.00 10.20 422 -4.37 .00* 
Female 298 27.67 9.70    

Loss of Online Connection Male 126 13.95 7.98 422 -0.80 .42 
Female 298 14.60 7.51    

Nomophobia (Total) Male 126 73.93 26.26 422 -2.61 .01* 
Female 298 81.08 24.42    

Happiness Male 126 22.96 5.87 422 0.16 .87 
Female 298 22.87 4.74    

*p<0.05         
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As can be seen in Table 3 showing the differences between the Nomophobia Questionnaire and its sub-factors according to 
gender variable, no statistically significant difference was found according to gender in the following factors: Lack of Access to 
Information [t (422) = 0.57; p> .05] and Loss of Online Connection [t (422) = - 0.80; of p> .05]. Nevertheless, the factors named 
Relinquishing the comfort [t (422) = 0.00; p <.05], Failing to Communicate [t (422) = 0.00; p <.05] and Nomophobia-Total [t (422) 
= 0.01; p <.05] were found to present a statistical significance according to gender, and as to these three dimensions, female 
preservice teachers were found to be at a higher level than males. 

According to the data obtained from the Happiness Questionnaire, no significant difference was found between male and 
female preservice teachers [t (422) = - 0.87; p> .05]. 

One-way analysis of variance (ANOVA) was applied to identify whether the nomophobia levels of university students differ 
according to their class levels, and the test results are given in Table 4. 

Table 4. ANOVA results regarding the nomophobia scores of the preservice teachers according to class levels 

 N !	 Source of Variance Total Sum of Squares sd Mean Squares F p Difference 

Year 1 108 77.74 Inter-groups 624.14 3 208.04 .327 .80 --- 

Year 2 215 80.07 Intra-groups 267310.17 420 636.45    

Year 3 41 78.97 Total 2679334.31 423     

Year 4 60 77.15        

Total 424 78.95        
 

As shown in Table 4, no significant difference [F (3.420) = .327, p> .05] was found in the nomophobia levels of preservice 
teachers according to their class levels. 

One-way analysis of variance (ANOVA) was used to identify whether the happiness levels of the preservice teachers differ 
according to their class levels, and the test results are given in Table 5. 

Table 5. ANOVA results regarding the happiness scores of the preservice teachers according to class level  

 N !	 Source of Variance Total Sum of Squares sd Mean Squares F p Difference 

Year 1 108 22.32 Inter-groups 240.16 3 80.05 3.12 .02 1-2* 

Year 2 215 22.60 Intra-groups 10766.47 420 25.63   2-3* 

Year 3 41 24.80 Total 11006.63 423     

Year 4 60 23.68        

Total 424 22.89        
*p<0.05 

The ANOVA test presented a statistically significant difference (p <.05) between the classes attended and preservice teachers’ 
happiness levels. The Scheffe’s test, which is one of the Post Hoc Tests, was applied in order to determine between which classes 
the difference could be observed; however, it was not clear in the test results. The LSD test was, therefore, applied, according to 
whose results [F (3.371) = 3.12, p <.05] the preservice teachers studying in year 3 were found to feel happier (!=24.80) than those 
studying in year 2 (!=22.60), whereas those studying in year 2 turned out to feel themselves happier (!=22.60) than those 
studying in year 1 (!=22.32). 

In the current study, Pearson Correlation Coefficient analysis was conducted to determine whether there was a significant 
relationship between the nomophobia levels and its sub-factors and happiness levels of university students. Analysis results can 
be seen in Table 6. The absolute value being between 0.70-1.00 was considered as high, between 0.70-0.30 as moderate, and 
between 0.30-0.00 as a low correlation (Büyüköztürk, Akgün, Demirel, Karadeniz & Kılıç-Çakmak, 2012) . 

Table 6. Correlation coefficient results between students' nomophobia and happiness levels  
 1 2 3 4 5 6 

Lack of Access to Information 1      
Relinquishing the comfort .516** 1     
Failing to Communicate .456** .654** 1    
Loss of Online Connection .386** .573** .512** 1   
Nomophobia (Total) .692** .857** .860** .772** 1  
Happiness -.077 -.103* .052 -.058 -.046 1 

*p<0.05, **p<0.01 
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As can be seen in Table 6, statistically significant correlations were observed between nomophobia and its sub-factors. In this 

context, there appeared a moderate positive correlation between the nomophobia levels and Lack of Access to Information 
variable (r=.692, p <.05), in addition to a high positive correlation with the Relinquishing the Comfort variable (r = .857, p <.05), a 
high positive correlation with the Failing to Communicate variable (r=.860, p <.05), and a high positive correlation with the Loss of 
Online Connection variable (r=.772, p <.05). 

On the other hand, no significant correlation was observed between the happiness and any factors of nomophobia, except for 
the Relinquishing the Comfort factor (r=-.103, p<.05), which presented a low negative correlation with the level of happiness. 

DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

Nomophobia, which came out along with smartphones and became an integral part of our lives with technology, has negative 
emotional consequences such as anxiety, worry, and communication breakdown. Such negative emotions are also likely to affect 
people's motivation and happiness. This study has attempted to reveal the relationship between the nomophobia and happiness 
levels of preservice teachers studying at education faculties. 

Nomophobia levels of preservice teachers appeared to be moderate in the current study. In particular, the nomophobia level 
was mild (close to moderate) in the subfactor of Loss of Online Connection, while it was found moderate in the other subfactors 
called the Lack of Access to Information, Relinquishing the Comfort, and Failing to Communicate. 

Among the studies conducted with university students in the literature are those in which the feelings of nomophobia are 
above the average (Adnan & Gezgin, 2016; Akıllı & Gezgin, 2016; Gezgin & Şahin, 2017; Burucuoğlu, 2017; Yılmaz, Köse & Doğru, 
2018). According to a study conducted with associate degree students by Sırakaya (2018), the researcher pointed out that as the 
frequency of checking on the smartphone increases, so does nomophobia. 

A study conducted with medical faculty students reported that the prevalence of nomophobia was as high as 71.39% (Myakal 
& Vedpathak, 2019). Similarly, another study conducted with patients admitted to university hospitals revealed that the level of 
nomophobia was above the average (Kocabaş & Korucu, 2018). Moreover, a study conducted with teachers found that teachers’ 
nomophobia levels were also observed above the average (Ercan & Tekin, 2019). A comparative study with young adults in 
different countries noted that the highest rate of addiction was among the Irish youth, followed by young people in Pakistan, 
India, Spain, Mexico, Guatemala, and Peru (Chóliz et al., 2016). A metaphor study conducted with preservice teachers in Turkey 
showed that smartphones are presented with connotations indicating that they are considered vital like “a friend, an organ, food, 
a need, or a lover" (Gezgin, Hamutoğlu, Sezen-Gültekin, & Yıldırım, 2019). Given this fact, various studies have been carried out in 
different countries with young people, university students, teachers, and adults. It seems clear that nomophobia is not only a 
problem of a country or a certain age group, but a global problem, and appears to pose a risk for all age groups. 

This study found a significant relationship between nomophobia and its sub-factors: Relinquishing the Comfort and Failing to 
Communicate according to the gender variable of the preservice teachers, while no significant relationship was found in the 
subfactors of Lack of Access to Information and Loss of Online Connection. Female preservice teachers’ nomophobia levels turned 
out to be higher than those of the male preservice teachers in relation to nomophobia and two of its sub-factors, namely, 
Relinquishing the Comfort and Failing to Communicate. In a way that supports our findings, other academic studies conducted 
with university students reported that nomophobia levels of female participants were observed to be higher than those of males’ 
(Burucuoğlu, 2017; Gezgin, Şumuer, Arslan & Yıldırım, 2017; Yılmaz, Köse, & Doğru, 2018). Contrary to these research findings, 
there are also studies in which the nomophobia levels of males were found higher (Myakal & Vedpathak, 2019). In a study 
conducted with teachers, it was observed that male teachers had higher nomophobia levels compared to female teachers, and 
those who were younger had higher nomophobia tendencies than those who were older (Ercan & Tekin, 2019). There are also 
studies in the literature where there is no significant difference between gender and nomophobia (Adnan & Gezgin, 2016; Demir, 
Kutlu, & Kaya, 2016; Turgut & İnce, 2022). In a comparative study with young people from different countries, the smartphone 
addiction levels of females in Peru, Guatemala, Mexico and Spain were higher than those of males, while no significant difference 
was found among the Irish, Pakistani and Indian participants (Chóliz et al., 2016). The distress caused by nomophobia in individuals 
also varies according to gender. Thomée, Härenstam and Hagberg (2011) reported that females had higher levels of stress, sleep 
disorders and depression than males in their study conducted with 4156 young participants. Considering the findings of this study 
and other studies together, it is seen that nomophobic tendencies tend to differ according to gender in different countries and to 
whether the participants are students, teachers, or adolescents. 

In this study, no significant difference was found between the happiness levels of university students and their gender. There 
are other studies in the literature in which no significant relationship was found between gender and happiness, supporting the 
findings of this study (Akyüz, Yaşartürk, Aydın, Zorba & Türkmen, 2017; Can & Cantez, 2018; Çankaya & Meydan, 2018; Öztürk, 
Meral & Yılmaz, 2017; Yeter, 2019). Similarly, in another study conducted with teachers, no significant difference was found 
according to gender (Genç, Şahin, & Altuntaş, 2020). According to these results, it can be asserted that gender is not a determining 
factor for people to feel happy. 
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As a result of the study, no significant difference was found among the levels of nomophobia according to the students’ class 
levels. In a study by Adnan and Gezgin (2016), the researchers did not find a statistically significant difference according to the 
class level, supporting the results of this study. Apak and Yaman (2019) stated in their study that no significant difference was 
found between the class levels of male students and nomophobia, while the nomophobia levels decreased as the class levels of 
female students increased. Ramazanoğlu (2020) reported that year one and year four preservice teachers had higher levels of 
nomophobia than those of preservice teachers studying in other classes. In a study conducted with university students, Taştan 
(2020) concluded that the second-year students had the highest nomophobia levels, while first-year students had the lowest. 

The study revealed a statistically significant difference between the class level of university students and their level of 
happiness. The difference is that while third-year students appeared to feel happier than second-year students, second-year 
students appeared to feel happier than first-year students. It can be assumed that as the class level increases, the happiness level 
of the preservice teachers increases as well. Aksoy, Aytar, and Kaytez (2017) obtained a number of results that support the 
research findings in this study. The reason for this is that the students who have just started university feel unhappy due to such 
reasons as leaving the family, changing the living environment, adapting to school, finding friends, having accommodation 
problems, and starting to live with people they do not know, while on the other hand, students in upper classes have a lower 
school stress, which may stem from graduation excitement and students’ dreams about possessing a profession. Yeter (2019), on 
the contrary, did not come up with a result indicating a clearly significant difference between class levels in a study with university 
students. 

According to the last finding obtained in the study, no statistically significant relationship was found between the nomophobia 
and happiness levels of preservice teachers. Only a low negative correlation was found between happiness levels and a sub-factor- 
the Relinquishing the comfort. In relation to this, it can be assumed that no relationship exists between the happiness levels of 
university students and their symptoms of nomophobia. While there are very few studies examining the relationship between 
nomophobia and happiness in the literature, there are also many other studies conducted with different variables. In a study 
conducted with secondary school students by Yıldırım (2019), the researcher concluded that there is a low negative correlation 
between nomophobia and happiness. In another study conducted with associate degree students by Aşık (2018), the author 
concluded that there is a weak and opposite correlation between the sense of belonging and nomophobia. Büyükalim (2020) 
concluded in a master’s degree research conducted with university students that the sense of belonging has a predictive effect on 
nomophobia and life satisfaction. Apak and Yaman (2019) detected a low positive relationship in their study examining the 
relationship between nomophobia and social phobia. In another study conducted with athletes, a moderate positive correlation 
was found between nomophobia and Internet addiction (Yıldız, Kurnaz, & Kırık, 2020). According to a study examining the 
happiness, self-efficacy and psychological resilience of university students, the psychological resilience of the students appeared 
to increase as their happiness levels increased (Açıkgöz, 2016; Can & Cantez, 2018). A study conducted with adolescents found 
that as loneliness increases, happiness decreases (Demir, Kutlu, & Kaya, 2016), and a sense of hope significantly suggests happiness 
(Çankaya & Meydan, 2018). Furthermore, another study conducted with university students suggested that optimism positively 
affects happiness and life satisfaction (Gülcan & Bal, 2014; Sapmaz & Doğan, 2012). In a similar sense, a study conducted with 
teachers concluded that happiness positively affects optimism (Genç, Şahin, & Altuntaş, 2020). Happiness influences participatory 
humour and self-enhancing humour in a positive way, while affecting aggressive and self-destructive humour in a negative way 
(Açıkgöz, 2016). The feeling of happiness has been observed to positively indicate the values of power, achievement, hedonism, 
stimulation, self-direction, traditionalism, conformity, security, universalism, and benevolence (Özdemir & Koruklu, 2011). In a 
study conducted with managers, it was observed that the innovation management self-efficacy levels of managers with positive 
emotional states were higher than those with negative moods (Mürtezaoğlu, 2015). 

Recommendations 

This study is limited to students studying at the education faculty in a public university in the West Black Sea Region, Turkey. 
It is recommended that this study be conducted in the faculties of education and other departments in other regions of Turkey to 
contribute to the relevant literature. The sample group in this study consisted of preservice teachers. Such a study can also be 
carried out with students studying in teaching departments with high probability of being appointed and those with low probability 
of being appointed. Thereby, the impacts of being appointed as a teacher on students' happiness and nomophobia levels can be 
revealed. In the literature, most of the studies have been conducted with university students. Today, the use of smartphones has 
dropped to elementary school levels. A similar study can, therefore, be carried out especially for secondary and high school 
students. The source of spiritual activities such as happiness, sadness, and joy may differ according to people and the culture in 
which they are raised. Consequently, further intercultural comparative studies involving different cultures and nations can be 
conducted to contribute to the relevant literature. 
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Comparison of the Effects of Live Reader and Computerized Reading on the Test 
Achievement of Visually Impaired Students1 

�ĂŶůŦ�KŬƵǇƵĐƵ�ǀĞ��ŝůŐŝƐĂǇĂƌ��ĞƐƚĞŬůŝ�KŬƵŵĂŶŦŶ�'ƂƌŵĞ��ŶŐĞůůŝ�PŒƌĞŶĐŝůĞƌŝŶ�dĞƐƚ�
�ĂƔĂƌŦůĂƌŦ�mǌĞƌŝŶĚĞŬŝ��ƚŬŝůĞƌŝŶŝŶ�<ĂƌƔŦůĂƔƚŦƌŦůŵĂƐŦ  

�ƌƐŽǇ�<ĂƌĂďĂǇ2 

<ĞǇǁŽƌĚs 
1. Visually impaired 
students  

2. Read aloud 
accommodation 

3. Computerized test 

4. Pass from Basic 
Education to 
Secondary Education 

 

�ďƐƚƌĂĐƚ 
The aim of this study is to investigate whether the reading of the Turkish and math tests 
ƉƌĞƉĂƌĞĚ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ǁŝƚŚŝŶ�ƚŚĞ�
scope of the transition from basic education to secondary education (TEOG) makes a significant 
difference in the performance of individuals with visual impairments in the computerized and 
by the live reader. The study is of quantitative research type and in semi-experimental design. 
Research group consists of 48 students who are studying in a total of five visually impaired 
schools in Ankara, Istanbul and Konya. These students are those who receive reader support in 
exams and do not have any disabilities other than visual impairment. Within the scope of the 
research, the Voice Test Application Tool in Computerized (BOSTA), which can be used by 
students with visual impairments, was developed and the effectiveness of the test applied in 
computerized against this live reader application was tested using this tool. Turkish and 
mathematics tests were given to 24 of the students in the study group were selected randomly, 
in computerized and the other 24 were given by a live reader. In order to compare the Turkish 
and mathematics achievements of the students in the experimental and control groups within 
the scope of the research, independent samples t-test was applied. As a result of the analysis, 
no significant difference was found in both tests (between the test in the reading aloud 
application performed in computerized and the test read by the live reader). This finding shows 
that the test performed in the computerized is as effective as the test performed with the live 
reader and can be used in exams. In the research, it was concluded that the test application 
tool developed within the scope of this study can be used in national exams. It was also stated 
that the proofs of validity of the accommodations made in the tests should be presented. 
Öz 
�Ƶ�ĂƌĂƔƚŦƌŵĂŶŦŶ�ĂŵĂĐŦ͕�Dŝůůŝ��Œŝƚŝŵ��ĂŬĂŶůŦŒŦ�ƚĂƌĂĨŦŶĚĂŶ�ƚĞŵĞů�ĞŒŝƚŝŵĚĞŶ�ŽƌƚĂƂŒƌĞƚŝŵĞ�ŐĞĕŝƔ�;d�K'Ϳ�ƐŦŶĂǀŦ�
ŬĂƉƐĂŵŦŶĚĂ� ŐƂƌŵĞ� ĞŶŐĞůůŝ� ƂŒƌĞŶĐŝůĞƌĞ� ǇƂŶĞůŝŬ� ŚĂǌŦƌůĂŶĂŶ� dƺƌŬĕĞ� ǀĞ� ŵĂƚĞŵĂƚŝŬ� ƚĞƐƚůĞƌŝŶŝŶ� ďŝůŐŝƐĂǇĂƌ�
ŽƌƚĂŵŦŶĚĂ�ǀĞ�ĐĂŶůŦ�ŽŬƵǇƵĐƵ�ƚĂƌĂĨŦŶĚĂŶ�ƐĞƐůŝ�ŽŬƵŶŵĂƐŦŶŦŶ�ŐƂƌŵĞ�ĞŶŐĞůůŝ�ďŝƌĞǇůĞƌŝŶ�ƉĞƌĨŽƌŵĂŶƐŦŶĚĂ�ĂŶůĂŵůŦ�
ĨĂƌŬ� ǇĂƌĂƚŦƉ� ǇĂƌĂƚŵĂĚŦŒŦŶŦ� ĂƌĂƔƚŦƌŵĂŬƚŦƌ͘� �ĂůŦƔŵĂ� ŶŝĐĞů� ĂƌĂƔƚŦƌŵĂ� ƚƺƌƺŶĚĞ� ǀĞ� ǇĂƌŦ� ĚĞŶĞǇƐĞů� ĚĞƐĞŶĚĞĚŝƌ͘�
�ƌĂƔƚŦƌŵĂ�ŐƌƵďƵ͖��ŶŬĂƌĂ͕�7ƐƚĂŶďƵů�ǀĞ�<ŽŶǇĂ͛ĚĂ�ƚŽƉůĂŵ�ďĞƔ�ŐƂƌŵĞ�ĞŶŐĞůůŝůĞƌ�ŽŬƵůƵŶĚĂ�ƂŒƌĞŶŝŵ�ŐƂƌŵĞŬƚĞ�
ŽůĂŶ�ƐĞŬŝǌŝŶĐŝ�ƐŦŶŦĨƚĂ�ŽŬƵǇĂŶ�ϰϴ�ƂŒƌĞŶĐŝĚĞŶ�ŽůƵƔŵĂŬƚĂĚŦƌ͘��Ƶ�ƂŒƌĞŶĐŝůĞƌ�ƐŦŶĂǀůĂƌĚĂ�ŽŬƵǇƵĐƵ�ĚĞƐƚĞŒŝ�ĂůĂŶ ve 
ŐƂƌŵĞ�ĞŶŐĞůŝ�ĚŦƔŦŶĚĂ�ŚĞƌŚĂŶŐŝ�ďŝƌ�ĞŶŐĞůůĞƌŝ�ďƵůƵŶŵĂǇĂŶ�ƂŒƌĞŶĐŝůĞƌĚŝƌ͘��ƌĂƔƚŦƌŵĂ�ŬĂƉƐĂŵŦŶĚĂ�ŐƂƌŵĞ�ĞŶŐĞůůŝ�
ƂŒƌĞŶĐŝůĞƌŝŶ� ƐŦŶĂǀůĂƌĚĂ� ŬƵůůĂŶĂďŝůĞĐĞŬůĞƌŝ� �ŝůŐŝƐĂǇĂƌ� KƌƚĂŵŦŶĚĂ� ^ĞƐůŝ� dĞƐƚ� hǇŐƵůĂŵĂ� �ƌĂĐŦ� ;�K^d�Ϳ�
ŐĞůŝƔƚŝƌŝůŵŝƔ� ǀĞ� ďƵ� ĂƌĂĕ� ŬƵůůĂŶŦůĂƌĂŬ� ďŝůŐŝƐĂǇĂƌ� ŽƌƚĂŵŦŶĚĂ� ƵǇŐƵůĂŶĂŶ� ƚĞƐƚŝŶ� ĐĂŶůŦ� ŽŬƵǇƵĐƵ� ƵǇŐƵůĂŵĂƐŦ�
ŬĂƌƔŦƐŦŶĚĂŬŝ�ĞƚŬŝůŝůŝŒŝ�ƚĞƐƚ�ĞĚŝůŵŝƔƚŝƌ͘�dƺƌŬĕĞ�ǀĞ�ŵĂƚĞŵĂƚŝŬ�ƚĞƐƚůĞƌŝ�ĕĂůŦƔŵĂ�ŐƌƵďƵŶĚĂ�ǇĞƌ�ĂůĂŶ�ƂŒƌĞŶĐŝůĞƌĚĞŶ�
sĞĕŬŝƐŝǌ�ŽůĂƌĂŬ�ďĞůŝƌůĞŶĞŶ�Ϯϰ�ƂŒƌĞŶĐŝǇĞ ďŝůŐŝƐĂǇĂƌ�ŽƌƚĂŵŦŶĚĂ͕�ǇŝŶĞ�Ϯϰ�ƂŒƌĞŶĐŝǇĞ ĐĂŶůŦ�ŽŬƵǇƵĐƵ�ŝůĞ�ǀĞƌŝůŵŝƔƚŝƌ͘�
�ĞŶĞǇ� ǀĞ� ŬŽŶƚƌŽů� ŐƌƵƉůĂƌŦŶĚĂ� ǇĞƌ� ĂůĂŶ� ƂŒƌĞŶĐŝůĞƌŝŶ� ĂƌĂƔƚŦƌŵĂ� ŬĂƉƐĂŵŦŶĚĂŬŝ� dƺƌŬĕĞ� ǀĞ� ŵĂƚĞŵĂƚŝŬ�
ďĂƔĂƌŦůĂƌŦŶŦ� ŬĂƌƔŦůĂƔƚŦƌŵĂŬ� ĂŵĂĐŦǇůĂ� ďĂŒŦŵƐŦǌ� ƂƌŶĞŬůĞŵůĞƌ� ŝĕŝŶ� ƚ-ƚĞƐƚŝ� ƵǇŐƵůĂŶŵŦƔƚŦƌ͘� zĂƉŦůĂŶ� ĂŶĂůŝǌ�
ƐŽŶƵĐƵŶĚĂ� ŚĞƌ� ŝŬŝ� ƚĞƐƚƚĞ� ;ďŝůŐŝƐĂǇĂƌ� ŽƌƚĂŵŦŶĚĂ� ƵǇŐƵůĂŶĂŶ� ƐĞƐůŝ� ŽŬƵŵĂ� ƵǇŐƵůĂŵĂƐŦŶĚĂŬŝ� ƚĞƐƚ� ŝůĞ� ĐĂŶůŦ�
ŽŬƵǇƵĐƵ�ƚĂƌĂĨŦŶĚĂŶ�ŽŬƵŶĂŶ�ƚĞƐƚ�ĂƌĂƐŦŶĚĂͿ�ĂŶůĂŵůŦ�ĨĂƌŬůŦůŦŬ�ďƵůƵŶŵĂŵŦƔƚŦƌ͘��Ƶ�ďƵůŐƵ͕�ďŝůŐŝƐĂǇĂƌ�ŽƌƚĂŵŦŶĚĂ�
ǇĂƉŦůĂŶ� ƚĞƐƚŝŶ� ĐĂŶůŦ� ŽŬƵǇƵĐƵ� ŝůĞ� ƵǇŐƵůĂŶĂŶ� ƚĞƐƚ� ŬĂĚĂƌ� ĞƚŬŝůŝ� ŽůĚƵŒƵŶƵ� ǀĞ� ƐŦŶĂǀůĂƌĚĂ� ŬƵůůĂŶŦůĂďŝůĞĐĞŒŝŶŝ�
ŐƂƐƚĞƌŵĞŬƚĞĚŝƌ͘��ƌĂƔƚŦƌŵĂĚĂ͕�ďƵ�ĕĂůŦƔŵĂ�ŬĂƉƐĂŵŦŶĚĂ�ŐĞůŝƔƚŝƌŝůĞŶ�ƚĞƐƚ�ƵǇŐƵůĂŵĂ�ĂƌĂĐŦŶŦŶ�ƵůƵƐĂů�ƐŦŶĂǀůĂƌĚĂ�
ŬƵůůĂŶŦůĂďŝůĞĐĞŒŝ� ƐŽŶƵĐƵŶĂ� ǀĂƌŦůŵŦƔƚŦƌ͘� �ǇƌŦĐĂ� ƚĞƐƚůĞƌĚĞ� ǇĂƉŦůĂŶ� ƵǇĂƌůĂŵĂůĂƌŦŶ� ŐĞĕĞƌůŝŬ� ŬĂŶŦƚůĂƌŦŶŦŶ� ĚĂ�
ƐƵŶƵůŵĂƐŦ�ŐĞƌĞŬƚŝŒŝ�ŝĨĂĚĞ�ĞĚŝůŵŝƔƚŝƌ͘ 
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Students are subjected to various tests throughout their education life. The scores obtained from some of 
these tests are used to make important decisions about students. An example of these can be the exams used to 
ĞŶƚĞƌ�ŚŝŐŚ�ƐĐŚŽŽůƐ�ĂŶĚ�ƵŶŝǀĞƌƐŝƚŝĞƐ�;�ĂƔƉŦŶĂƌ��ĂŶ͕��Ğreboy, & Eskin, 2011). It is expected from test applications 
to have ǀĂůŝĚŝƚǇ͕�ƌĞůŝĂďŝůŝƚǇ�ĂŶĚ�ƵƐĞĨƵůŶĞƐƐ�;dĞŬŝŶ͕�ϮϬϬϰ͖�dƵƌŐƵƚ�Θ��ĂǇŬƵů͕�ϮϬϭϬͿ͕�ĂŶĚ�ƚŚĞ�ĂƉƉůŝĐĂƚŝŽŶƐ�to be carried 
out in standard environments. However, standard application of tests with other students prevents visually 
impaired students from revealing their real performance (Bolt, 2004). Various alternative test adaptations are 
offered for students with disabilities in order to overcome the obstacles that arise in test applications 
(Government Accountability Office, 2011).  

In order for disabled students to show their real performance, accommodation, modification and adaptation 
applications are carried out in tests. The aim of these practices is to eliminate or minimize the effect of the 
characteristics of the disabled person in the structure in which the measurement is aimed (Allan, Bulla, & 
'ŽŽĚŵĂŶ͕�ϮϬϬϯ͖��ŵĞƌŝĐĂŶ��ĚƵĐĂƚŝŽŶĂů�ZĞƐĞĂƌĐŚ��ƐƐŽĐŝĂƚŝŽŶ�- AERA, American Psychological Association - APA 
ĂŶĚ�EĂƚŝŽŶĂů��ŽƵŶĐŝů�ŽŶ�DĞĂƐƵƌĞŵĞŶƚ�ŝŶ��ĚƵĐĂƚŝŽn - E�D�͕�ϭϵϵϵ͘�Ϳ͘ Because following different processes for 
ĐĂŶĚŝĚĂƚĞƐ�ǁŚŽ�ĂƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ƚŽ�ďĞ�ĚŝƐĂďůĞĚ�ďƌŝŶŐƐ�ĂůŽŶŐ�ƋƵĞƐƚŝŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ�ĞǆĂŵƐ�;�ŽďĂŶŽŒůƵ�
Aktan, Aksu, & Eser, 2018). Therefore, in order to compare the scores of disabled and non-disabled students, it 
ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĂƚ�ƚŚĞ�ƚĞƐƚƐ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ƚǁŽ�ŐƌŽƵƉƐ�ŵĞĂƐƵƌĞ�ƚŚĞ�ƐĂŵĞ�ƐƚƌƵĐƚƵƌĞ�;^ƺĚŬĂŵƉ͕�WŽŚů͕�
& Winert, 2015).  

According to Allman (2006), test accommodations are applied in order for individuals with disabilities to 
access academic materials. Kim (2012) stated that visually impaired students have problems in standard tests 
because they have problems understanding visual materials, and therefore accommodations are applied to 
visually impaired students, especially in “high-stakes” tests.  

The accommodations and modifications made in the exams are evaluated under four headings. These titles 
are presentation, response, timing and setting. Examples of presentation accommodations include printing the 
test to the test takers in braille alphabet and larger than normal fonts, or giving the test with alternative 
applications such as audio cassettes and computer programs. Response accommodations allow candidates to 
respond to the test in different ways, such as using printers and computers to answer items. Timing 
accommodations usually include longer than usual exam time, exam breaks, and multiple exam sessions. Setting 
accommodations include the application of the exam in a special room separate from other candidates, and 
other different applications for the screens and the environment of the examinees to prevent distractions 
;�ŵĞƌŝĐĂŶ��ĚƵĐĂƚŝŽŶĂů�ZĞƐĞĂƌĐŚ��ƐƐŽĐŝĂƚŝŽŶ�Ğƚ�Ăů͕͘�ϭϵϵϵ͖��Žůƚ͕�ϮϬϬϰ͖��ĂŚĂůĂŶ->ĂŝƚƵƐŝƐ͕�ϮϬϬϰ͖�dŚƵƌůŽǁ͕�dŚŽŵƉƐŽŶ�
and Lazarus, 2006). The way in which the read-aloud accommodation is given from the response arrangements 
constitutes the scope of this research. Read aloud accommodation is provided to visually impaired students in 
the examinations by human readers (live reader)  in Turkey. 

In developed cŽƵŶƚƌŝĞƐ͕� ĨŽƌ�ĞǆĂŵƉůĞ� ŝŶ� ƚŚĞ�h^�͕�ǁŝƚŚ� ƚŚĞ�ĂďŽǀĞ-mentioned regulations, visually impaired 
students are given test forms printed in braille alphabet or test applications in computer environment (College 
�ŽĂƌĚ͕� ϮϬϮϬ͖� dŽƉƉŽ͕� ϮϬϮϬͿ͘ In addition, in these countries the evidence for the effectiveness of the 
accommodations provided for the visually impaired is also empirically researched and presented (Koretz & 
Barton, 2003). Students are given more time than standard paper and pencil tests in Braille alphabet, printing 
with large fonts, and vocalization of the items in the test (Allman, 2009). The opinions of the measurement and 
assessment experts must be obtained for the regulations to be made for students with disabilities in order to 
reflect their real performance in the tests. It is necessary to examine the effect of the accommodations made in 
the test on the structure and other types of validity that the test wants to measure (Philips, 1994), the issue of 
the effect of the characteristics of different levels of disability on the performance obtained from the test and 
knowledge on this subject. Because what is expected is that the scores obtained from the first form of the test 
and the scores obtained from the form designed for the benefit of the disabled are comparable with each other 
(Willingham, Ragosta, Bennett, Braun, Rock, & Powers, 1988). 

The first point to be considered in exams prepared for disabled students is the preference and application of 
the correct accommodation. If suitable arrangements are not made for disabled students, students may get 
lower scores in these tests. In a study, it was found that 20% of disabled students got lower scores in 
accommodated ĞǆĂŵƐ� ;<ĞƚƚůĞƌ͕� EŝĞďůŝŶŐ͕� DƌŽĐŚ͕� &ĞůĚŵĂŶ͕� Θ� EĞǁĞůů͕� ϮϬϬϯͿ͘ Therefore, correct test 
accommodations should be made for students with disabilities. 

�ƐƉĞĐŝĂůůǇ�ŝŶ�ƚŚĞ�h^�͕�ĂůƚĞƌŶĂƚŝǀĞ�ƚĞƐƚ�ĨŽƌŵƐ�ƐƵĐŚ�ĂƐ�ĐŽŵƉƵƚĞƌ-voiced test versions are developed for visually 
impaired students in the tests, the comparability and validity of the test forms are investigated, students' access 
to tests using technological facilities is increased and new technologies are discovered (College Board, 2020). In 
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addition, how much additional time will be given to disabled students in the tests and the effect of providing 
reader support on the measured structure are empirically investigated (Educational Testing Service, 2014). 
Computer-based test applications are also offered to students with disabilities (Tucker, 2009). Abell and Lewis 
(2005) stated that individualized computer testing for visually impaired people can be used for visually impaired 
people. Similarly, in a study in Turkey, it was stated that the developed reading comprehension test can be used 
as a computerized adaptive test (CAT) for visually impaired stuĚĞŶƚƐ�;bĞŶĞů�Θ�<ƵƚůƵ͕�ϮϬϭϴͿ͘  

Considering the history of the accommodations made in the tests for disabled people, it is seen that the 
ƉƌĂĐƚŝĐĞƐ�ŝŶ�ƚŚĞ�h^��ĐŽŵĞ�ƚŽ�ƚŚĞ�ĨŽƌĞ͘ /Ŷ�ƚŚĞ�h^��ƐŝŶĐĞ�ƚŚĞ�ϭϵϵϬƐ͕�ĨŝƌƐƚůǇ�Η�ŵĞƌŝĐĂŶƐ�ǁŝƚŚ��ŝƐĂďŝůŝƚŝĞƐ��ĐƚΗ�;���Ϳ�
(GordoŶ�Θ�<ĞŝƐĞƌ͕�ϮϬϬϬͿ͕�ƚŚĞŶ�ΗEŽ��ŚŝůĚ�>ĞĨƚ��ĞŚŝŶĚ��ĐƚΗ�;E�>�Ϳ�ƐƚƵĚŝĞƐ�;^ŝŵƉƐŽŶ͕�>ĂĐĂǀĂ͕�Θ�'ƌĂŶĞƌ͕�ϮϬϬϰͿ�ĂŶĚ�
With the “Improving America's Schools Act” law (Le Tendre, 1996), students with disabilities are gradually being 
included in the assessment in national and many federal assessment programs. 

There are two major testing center makes the transition exam between stages in Turkey. These are the 
�ƐƐĞƐƐŵĞŶƚ͕� ^ĞůĞĐƚŝŽŶ� ĂŶĚ� WůĂĐĞŵĞŶƚ� �ĞŶƚĞƌ� ;P^zDͿ� ĂŶĚ� ƚŚĞ�DŝŶŝƐƚƌǇ� ŽĨ�EĂƚŝŽŶĂů� �ĚƵĐĂƚŝŽŶ� ;D��Ϳ�'ĞŶĞƌĂů�
Directorate of DĞĂƐƵƌĞŵĞŶƚ͕��ǀĂůƵĂƚŝŽŶ�ĂŶĚ��ǆĂŵŝŶĂƚŝŽŶ�^ĞƌǀŝĐĞƐ͘ Visually impaired students are divided into 
two categories in the transition to high schools exam (LGS). Both groups are given additional time. In addition, 
students with low vision are given a reader coder or a question booklet in 18 pt. Live reader, coder support is 
ƉƌŽǀŝĚĞĚ�ƚŽ�ƚŽƚĂů�ǀŝƐƵĂůůǇ�ŝŵƉĂŝƌĞĚ�ƐƚƵĚĞŶƚƐ�;D��͕�ϮϬϭϵͿ͘ In the system before this application, Transition from 
�ĂƐŝĐ� �ĚƵĐĂƚŝŽŶ� ƚŽ� ^ĞĐŽŶĚĂƌǇ� �ĚƵĐĂƚŝŽŶ� ;d�K'Ϳ͖� dƵƌŬŝƐŚ͕� ŵĂƚŚĞŵĂƚŝĐƐ͕� ƐĐŝĞŶĐĞ� ĂŶd technology, history of 
revolution and Kemalism, religious culture and moral knowledge, and foreign language courses were prepared 
based on the 8th grade curriculum. The tests were applied twice, in the first and second terms. In this exam 
practice, the vŝƐƵĂůůǇ� ŝŵƉĂŝƌĞĚ͕�ĂƐ� ŝŶ� ƚŚĞ�ĐƵƌƌĞŶƚ� ƐǇƐƚĞŵ͖�͞^ƚƵĚĞŶƚƐ�ǁŝƚŚ� ůŽǁ�ǀŝƐŝŽŶ͟�ĂŶĚ�͞ƐƚƵĚĞŶƚƐ�ǁŝƚŚ� ƚŽƚĂů�
visual impairment (no vision)” were treated under two groups and accordingly, various test accommodations 
were provided in the exam. Students with low vision could take the exam in single halls if they wish, and these 
students were given an additional 15 minutes of time for each test. Students with low vision were provided one 
of the following accommodations (a) reader and coder, (b) an 18-point question booklet and answer sheet, and 
(c) an 18-point question booklet and answer sheet with the reader coder. Total visually impaired students were 
also given an additional 15 minutes for each test and these students were taken to the exam in single-person 
halls. In addition, these students were provided with reader and coder support. There is no question exemption 
for ƚŚĞ� ǀŝƐƵĂůůǇ� ŝŵƉĂŝƌĞĚ� ŝŶ� d�K'͖� ŝnstead of questions containing pictures, figures and graphics, equivalent 
ƋƵĞƐƚŝŽŶƐ�ǁĞƌĞ�ƵƐĞĚ�;DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂl Education, 2013). �ŶǇ�ƌĞƐĞĂƌĐŚ�ǁĂƐŶ͛ƚ�ĨŽƵŶĚ͕�ƌegarding the effect of 
these time arrangements for visually impaired students on students' achievement, done in Turkey. However, 
ǀŝƐƵĂůůǇ�ŝŵƉĂŝƌĞĚ�ƐƚƵĚĞŶƚƐ�ƚŚŝŶŬ�ƚŚĂƚ�ƚŚĞ�ŐŝǀĞŶ�ƚŝŵĞ�ŝƐ�ŝŶƐƵĨĨŝĐŝĞŶƚ�;�ŽŒƵƔ͕��ƐůĂŶ͕�Θ��ĂŬŵĂŬ͕�ϮϬϮϬͿ͘ 

P^zD�ŵĂŬĞƐ�accommodations in parallel with D�� for the exams for visually impaired students. However, 
ƵŶůŝŬĞ� D��� ĂƉƉůŝĐĂƚŝŽŶƐ͕� ŶŽ� ĂůƚĞƌŶĂƚŝǀĞ� ƋƵĞƐƚŝŽŶƐ� ĂƌĞ� ǁƌŝƚƚĞŶ� ŝŶƐƚĞĂĚ� ŽĨ� ƋƵĞƐƚŝŽŶƐ� ĐŽŶƚĂŝŶŝŶŐ� ĨŝŐƵƌĞƐ� ĂŶĚ�
graphics, and these questiŽŶƐ�ĂƌĞ�ĞǆĐůƵĚĞĚ�ĨƌŽŵ�ƚŚĞ�ĞǆĂŵƐ�ŽĨ�ƚŽƚĂů�ǀŝƐƵĂůůǇ�ŝŵƉĂŝƌĞĚ�ƐƚƵĚĞŶƚƐ�;DĞĂƐƵƌĞŵĞŶƚ͕�
Selection and Placement Center, 2014). P^zD�ƉƌĞǀŝŽƵƐůǇ�;ƵŶƚŝů�ϮϬϭϰͿ�ƉƌĞƉĂƌĞĚ�Ă�ƋƵĞƐƚŝŽŶ�ďŽŽŬůĞƚ�ŝŶ�ϭϰ�ƉŽŝŶƚ�
size for students with low vision. However, as of 2015, it prepared 14, 18 and 22 pt size exam booklets 
;DĞĂƐƵƌĞŵĞŶƚ�^ĞůĞĐƚŝŽŶ�ĂŶĚ�WůĂĐĞŵĞŶƚ��ĞŶƚĞƌ͕�ϮϬϭϱͿ͘ P^zD�ƌĞƚƵƌŶĞĚ�ƚŽ�ƚŚĞ�ƉƌĂĐƚŝĐĞƐ�ďĞĨŽƌĞ�ϮϬϭϱ�ĂŶĚ�ƐƚĂƚĞĚ�
that in the Higher Education Institutions Exam Guide for 2020, visually impaired students were provided with the 
opportunity of a 14-ƉŽŝŶƚ�ďŽŽŬůĞƚ�;DĞĂƐƵƌĞŵĞŶƚ͕�^ĞůĞĐƚŝŽŶ�ĂŶĚ�WůĂĐĞŵĞŶƚ��ĞŶƚĞƌ͕�ϮϬϮϬͿ͘ Also, only live reader 
support is given to visually impaired students in Open Secondary School and Open Education High School exams 
by D��. There is no practice such as editing the questions asked in the test or removing the questions containing 
a shape from the test. It is thought that this situation prevents students from performing their real performance. 

Visually impaired students are given reading by live reader [CO] accommodation in Turkey. It is stated that 
this regulation alone is not enough for students to provide their real performance (Sitlington, Clark, & Kolstoe, 
2000). Visually impaired students are experiencing difficulties to the reader and encoder accommodation in 
Turkey (�ŽŒƵƔ�Ğƚ�Ăů͕͘�ϮϬϮϬ͖�<ĂƌĂďĂǇ͕�ĂŶĚ��ĞŵŝƌƚĂƔůŦ͕�ϮϬϭϴ͖�bĞŶĞů͕�ϮϬϭϰ͕�dĂǀƔĂŶĐŦů͕�hůƵŵĂŶ�and Furat, 2012). They 
also think that their exam success depends on the reader who read ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ƚŽ�ƚŚĞŵ�;bĞŶĞů͕�ϮϬϭϰͿ͘ 

Read aloud accommodation has been found to be generally useful for visually impaired students in exams 
;�ůďĂƵŵ͕�ϮϬϬϳ͖��ůůŝŽƚƚ͕�<ƌĂƚŽĐŚǁŝůů͕�Θ�DĐ<Ğǀŝƚƚ͕�ϮϬϬϭ͖�<ŝŵ͕�ϮϬϭϮ͖�>ŝ͕�ϮϬϭϰ͖�^ŝƌĞĐŝ͕�^ĐĂƌƉĂƚŝ͕�Θ�>ŝͿ͘ When the read 
aloud accommodation is made by a live reader (human), some readers read the questions to give clues to the 
ƐƚƵĚĞŶƚƐ� ;<ĂƌĂďĂǇ�Θ��ĞŵŝƌƚĂƔůŦ͕� ϮϬϭϴͿ͘ This is considered a serious problem. Generally speaking, read aloud 
accommodation with live readers has been found to be more effective than reading aloud arrangement with 
computer or cassette / CDs. One of the reasons for this is that cassette / CD or software read questions at a 
constant speed (Li, 2014). 
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In exams, which are used as a transition between levels, alternative item writing, live reader support and 
additional time are given to questions containing figures for visually impaired students. It is important to provide 
these students with the opportunity to apply tests in a computer environment without being dependent on 
others. Testing the effectiveness of this application with a live reader will provide important information about 
its usefulness. The problem of this research is to test the effectiveness of the Computerized Audio Test 
Implementation Tool (BOSTA) application against the live reader. It is thought that with this research, suggestions 
that will shed light on the exam practices of visually impaired students will be obtained to researchers, decision 
makers and test centers. 

Purpose 
The general aim of this study is to investigate whether presenting TEOG Turkish and mathematics tests to 

visually impaired individuals with two different test application approaches creates a significant difference in the 
performance of visually impaired individuals. These two test application approaches are readi aloud in computer 
environment and read aloud by the reader. In line with this general purpose, answers to the following questions 
were sought: 

1. What is the test statistics regarding the scores of visually impaired students obtained as a result of the 
application of Turkish and mathematics tests in Computer Environment (BO) and Live Reader (CO) in 
Transition Exam from Basic Education to Secondary Education? Is there a significant difference between 
the test statistics and scores obtained from the two applications? 

2. Is there a significant relationship between the Turkish and mathematics scores of the students obtained 
from the tests applied with BO and CO, their year-end success scores and the 2014-2015 TEOG II Turkish 
and mathematics scores? 

D�d,K� 

The research was designed as a quasi-experimental study from quantitative research designs. The dependent 
variable in the study is the scores the students obtained from the visually impaired forms of Turkish and 
mathematics tests in the TEOG applied in the second term of the 2013-2014 academic year. The independent 
variable is the presentation of the tests to the students. The group in which the BO application was applied was 
called the experiment group, and the group in which the CO application was applied was called the control group. 
The schematic representation of the research is given in Table 1. 

dĂďůĞ�ϭ͘�^ĐŚĞŵĂƚŝĐ�ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͘ 
BO R X Oa 

CO R  Ob 

y͗� DĂŶŝƉulation, Oa,b: DĞĂƐƵƌĞŵĞŶƚ, R: It shows that there is no random selection from the universe, and random 
assignments are made to the experimental and control groups. 

When Table 1 is examined, it is seen that the experimental group was applied BO and the control group was 
applied CO. A quasi-experimental model was established in the research. In the study in which the randomized 
posttest-ŽŶůǇ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ĚĞƐŝŐŶ�ǁĂƐ�ƵƐĞĚ� ;�ƺǇƺŬƂǌƚƺƌŬ͕�<ŦůŦĕ��ĂŬŵĂŬ͕��ŬŐƺŶ͕�<ĂƌĂĚĞŶŝǌ͕�Θ��ĞŵŝƌĞů͕�ϮϬϭϭ͖�
Fraenkel, Wallen, & Hyun, 2012), two groups, experimental and controlwere created randomly. In this study, the 
practice of read aloud in the form of BO represents experimental manipulation. Therefore CO ,BO application is 
not applied and the test with CO is the common application condition, is considered as a control condition. The 
scores of visually impaired students in Turkish and mathematics tests were considered as dependent variables. 
The Turkish and math tests of the 2014 TEOG exam were read aloud via comptuer to the students in the 
experimental group. For the control group, the reading aloud of the same subtests was done with CO, as applied 
by D�� in TEOG. 

It is possible for an experimental research to examine the causality relationship by controlling all variables 
except independent and dependent variables (Howitt & Cramer, 2008). In this study, random assignments were 
made primarily to the experimental and control groups in order to control other variables except independent 
and dependent variables (Krathwohl, 1997). In addition, in both test applications, both groups were given equal 
test taking time, and students' test taking environments were provided to be similar. 

The research group consists of 48 eighth grade students who were given reader support in TEOG applications 
by D�� in a total of five secondary schools for the visually impaired in Ankara, Istanbul and Konya in the 2014-
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2015 academic year. 24 students selected randomly were included in each of the experimental and control 
groups. The demographic information of the students is given in Table 2. 

dĂďůĞ�Ϯ͘��ĞŵŽŐƌĂƉŚŝĐ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽĨ�ƚŚĞ�students in the research group 
 City �ŶŬĂƌĂ 7ƐƚĂŶďƵů <ŽŶǇĂ 

Total  School Mitat Enç 'ƂƌĞŶĞůůĞƌ dƺƌŬĂŶ�^ĂďĂŶĐŦ Veysel Vardal ^ĞůĕƵŬůƵ 

'ƌŽƵƉ F M F M F M F M F M 

BO 3 2 3 1 4 4 1 3 2 1 24 
CO 3 2 3 1 4 4 0 3 4 0 24 

Total 6 4 6 2 8 8 1 6 6 1 48 
F: &ĞŵĂůĞ͖�D͗�DĂůĞ 

When Table 2 is examined, it is seen that the most students are in Istanbul (n = 23) and the least students are 
in Konya (n = 7). There are 18 students in Ankara. In addition, it is observed that students attend two secondary 
schools for the visually impaired in Istanbul and Ankara and one in Konya. It is seen that the distribution of 
students according to their gender in total is balanced. The students in the research group were divided in two 
ĐĂƚĞŐŽƌŝĞƐ�ĂƐ�ΗƚŽƚĂů�ǀŝƐƵĂůůǇ�ŝŵƉĂŝƌĞĚΗ�ĂŶĚ�ΗůŽǁ�ǀŝƐŝŽŶΗ�ĂƐ�D���ĚŝĚ͘�ΗdŽƚĂů�ǀŝƐƵĂůůǇ�ŝŵƉĂŝƌĞĚΗ�ĂƌĞ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�
ĚŽ�ŶŽƚ�ƐĞĞ�Ăƚ�Ăůů�Žƌ�ŽŶůǇ�ĨĞĞů�ƚŚĞ�ůŝŐŚƚ͕�ĂŶĚ�ΗůŽǁ�ǀŝƐŝŽŶΗ�ŝƐ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ĂƌĞ�ŝŶĨŽƌŵĞĚ�ďǇ�ƚŚĞ�ŐƵŝĚĂŶĐĞ�ĂŶĚ�
research centers that they cannot read the 18-point booklet given by D�� in the TEOG. The study included all 
students who were studying in the eighth grade in five visually impaired secondary schools and who did not have 
ĂŶǇ�ĚŝƐĂďŝůŝƚǇ�ŽƚŚĞƌ�ƚŚĂŶ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ͖�^ƚƵĚĞŶƚƐ�ǁŝƚŚ�ĚŝƐĂďŝůŝƚŝĞƐ�ŽƚŚĞƌ�ƚŚĂŶ�ǀŝƐƵĂůůǇ�ŝŵƉĂŝƌĞĚ�ĂŶĚ�ƐŝŐŚƚĞĚ 
enough to be able to read the 18-point booklet were not included. 

In this study, two success tests were used as data collection tools. One of them is the TEOG Turkish test 
administered in April 2014, the other is the TEOG math test booklet for the visually impaired administered in 
April 2014.  Both tests consist of 20 multiple-choice items. While TEOG tests are developed based on expert 
opinion, empirical evidence is not included. However, one of the important stages of test development is testing 
items and predicting their psychometric properties (Crocker & Algina, 1986). KR-20 reliability values of the 
Turkish and mathematics tests used within the scope of the study were calculated with the data obtained from 
the students participating in the study and are given in Table 3. 

dĂďůĞ�ϯ͘�ϮϬϭϯ-ϮϬϭϰ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ�d�K'�Ϯ�dƵƌŬŝƐŚ�ƚĞƐƚ�;ďŽŽŬůĞƚ��Ϳ�ƚĞƐƚ�ƐƚĂƚŝƐƚŝĐƐ 

Values d�K'�dƵƌŬŝƐŚ d�K'�Mathematics  

EƵŵďĞƌ�ŽĨ�/ƚĞŵƐ 20 20  

&  13.67 8.93  

S 5.03 4.29  

Skewness -0.53 0.77  

Curtosis -0.73 -0.01  

DŝŶŝŵƵŵ 0 0  

DĂǆimum 20 20  

DĞĚŝĂŶ 15 8  

^�D 1.72 1.97  

Average difficulty 0.68 0.45  

Average discrimination (biserial) 0.75 0.58  

KR-20 0.88 0.79  

When Table 3 is examined, it is seen that the reliability of the TEOG Turkish test booklet A is high, and the 
reliability of the TEOG mathematics test is medium. When the average difficulty of the TEOG Turkish and 
mathematics tests A booklets is evaluated, it can be stated that the Turkish test is easy and the mathematics test 
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is medium difficulty. The data used in the study were collected by the researcher himself by going to the visually 
impaired secondary schools in Ankara, Istanbul and Konya. 

Within the scope of the study, a tool called Audio Test Application Tool in Computer Environment (BOSTA) 
was developed. According to the preliminary interviews and observations made to the visually impaired students 
and teachers who attend the classes of these students, it was concluded that the screen-reading software 
currently used for the visually impaired did not meet the needs and it was decided to develop BOSTA. Visually 
impaired users have stated that screen-reading software can skip words, so they may be at a disadvantage in 
exams. While developing the tool, the literature was scanned and interviews were made with visually impaired 
students and their teachers. BOSTA was developed using the game console (joystick) where ready-made audio 
files can be used and its schematic representation is given in Figure 1. 

 

 
&ŝŐƵƌĞ�ϭ͘�^ĐŚĞŵĂƚŝĐ�ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƌĞŵŽƚĞ�ĂŶĚ�ƚŚĞ�ĨƵŶĐƚŝŽŶƐ�ŽĨ�ƚŚĞ�ŬĞǇƐ 

When Figure 1 is examined, it is seen that you can move forward in questions and options with the buttons 
on the left of the control, and by using the keys on the right, some features that are not available in other 
software but are available in BOSTA can be used. dŚĞ�Η,ĞůƉΗ�ĂŶĚ�Η^ĞƚƚŝŶŐƐΗ�ŵĞŶƵƐ�ĐĂŶ�ďĞ�ĂĐĐĞƐƐĞĚ�ŽŶ�ƚŚĞ�ŵŝĚĚůĞ�
keys. Students who took the BO application were trained to use BOSTA effectively. 

^W^^� ϮϮ� ĂŶĚ� /d�D�E� ϯ͘ϱ� ƉƌŽŐƌĂŵƐ�ǁĞre used to analyze the data. Whether the data showed a normal 
distribution was examined. According to Table 3, it was concluded that Turkish test was normally distributed in 
both the experimental and control groups, and the mathematics test was not normally distributed. The mean, 
standard deviation, median, peak value, and KR-20 reliability coefficient of the test, item difficulty and item 
ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�ǀĂůƵĞƐ�ĨŽƌ�ƚŚĞ�ŝƚĞŵƐ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�/d�D�E�ϯ͘ϱ�ƉƌŽŐƌĂŵ͘ The W value suggested by 
Alsawalmeth and Feldt (2000) was calculated in order to examine the difference in the obtained KR-20 reliability 
levels. Equality is given below: 

ܹ =  
(1 െ (ଶߙ
(1 െ  ଵ) Equality 1ߙ

ɲ1: Reliability coefficient of the 1st test 
ɲ2: Reliability coefficient of the 2nd test 

Whether the scores obtained from the BO and CO applications differ according to the group was calculated 
by independent samples t-test. In order to answer the third research question, students' year-end achievement, 
Turkish, mathematics, TEOG Turkish and TEOG math scores were correlated with each other and their rank 
differences were calculated with Spearman's correlation coefficient. 
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&/E�/E'^ 

dŚĞ�>ĞǀĞů�ŽĨ�dĞƐƚ�^ƚĂƚŝƐƚŝĐƐ�ZĞŐĂƌĚŝŶŐ�ƚŚĞ�^ĐŽƌĞƐ�KďƚĂŝŶĞĚ�ďǇ�ƚŚĞ�sŝƐƵĂůůǇ�/ŵƉĂŝƌĞĚ�^ƚƵĚĞŶƚƐ�ĂƐ�Ă�ZĞƐƵůƚ�ŽĨ��K�
anĚ��K��ƉƉůŝĐĂƚŝŽŶƐ�ŽĨ�dƵƌŬŝƐŚ�ĂŶĚ�DĂƚŚĞŵĂƚŝĐƐ�dĞƐƚƐ�ĂŶĚ��ŽŵƉĂƌŝƐŽŶ�ĨŽƌ�dǁŽ��ƉƉůŝĐĂƚŝŽŶƐ 

Table 4 shows the test statistics obtained from BO and CO applications of Turkish and mathematical tests. 

dĂďůĞ�ϰ͘�sĂůƵĞƐ�ŽĨ�dƵƌŬŝƐŚ�ĂŶĚ�ŵĂƚŚĞŵĂƚŝĐĂů�ƚĞƐƚƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ �K�ĂŶĚ��K�ĂƉƉůŝĐĂƚŝŽŶƐ 

Values dƵƌŬŝƐŚ Matehematics 

�K �K �K �K 

EƵŵďĞƌ�ŽĨ�ŝƚĞŵƐ 20 20 20 20 

&  
11.63 11.33 6.54 7.42 

S 4.73 5.02 2.08 2.89 

Skewness .11 -.09 .26 .72 

Curtosis -1.21 -.96 -.98 .14 

DŝŶŝŵƵŵ 4.00 2.00 3.00 3.00 

DĂǆimum 20.00 20.00 11.00 15.00 

DĞĚŝĂŶ 11.00 10.00 6.00 7 

^�D 1.83 1.86 2.05 2.02 

Average difficulty .58 .57 .33 .37 

Average discrimination (biserial) .51 .53 .22 .31 

KR-20 .85 .86 .03 .51 

When Table 4 is examined, it is seen that KR-20 reliability values of .85 in BO application and .86 in CO 
application are obtained for the Turkish test. It is seen that the reliability for the math test is low for both 
applications (.03 for BO, .51 for CO). Turkish tests can be expressed medium difficulty, and mathematics tests 
can be called difficult. 

The Felt test was used to compare the KR-20 reliability coefficients obtained from the BO and CO applications 
of Turkish and mathematics tests. Felt test results of the relevant tests are given in Table 5. 

dĂďůĞ�ϱ͘ ZĞůŝĂďŝůŝƚǇ�ĐŽŵƉĂƌŝƐŽŶƐ�ŽĨ��K�ĂŶĚ��K�ĂƉƉůŝĐĂƚŝŽŶƐ�ŽĨ�dƵƌŬŝƐŚ�ĂŶĚ�ŵĂƚŚĞŵĂƚŝĐƐ�ƚĞƐƚƐ 

 
Method of Application N Ŭ <Z-ϮϬ W 

Turkish 
     

BO 24 20 .85 .93 

CO 24 20 .86 
 

DĂƚŚĞŵĂƚŝĐƐ 
     

BO 24 20 .03 .51 

CO 24 20 .51 
 

According to Table 5, no significant difference was found between the KR-20 reliability coefficients calculated 
as a result of the BO (experiment) and CO (control) applications of the Turkish test, W <F (23, 23). A significant 
difference was found between the KR-20 reliability coefficients calculated as a result of the application of the 
math test BO and CO, W> F (23,23). The reliability value of the CO application for the mathematics test was found 
to be higher than the reliability coefficient obtained from the BO application. 

In order to examine the difference between the Turkish mean scores of the students according to the group, 
the normality test was performed according to the group and the skewness and kurtosis values were examined. 
Independent samples t test result for scores showing normal distribution is given in Table 6. 

dĂďůĞ�ϲ͘�ŽŵƉĂƌŝƐŽŶ�ŽĨ� ƚŚĞ�dƵƌŬŝƐŚ�ƐĐŽƌĞƐ�ŽĨ� ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ǁĂǇ�ŽĨ�ŐŝǀŝŶŐ�ƚŚĞ�ƌĞĂĚŝŶŐ�ĂůŽƵĚ�
ĂƌƌĂŶŐĞŵĞŶƚ�;�K�ĂŶĚ��KͿ 

'ƌoup N  S df t p 

Experimental (BO) 24 11.63 4.84 46 .20 .840 

Control (CO) 24 11.33 5.13 

&
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When Table 6 is examined, it is seen that there is no significant difference between the Turkish test success 
averages of the students in the experimental (BO) and control (CO) groups,  t(46) = .20, p > .05. This finding shows 
that the way the arrangement of reading aloud does not affect students' Turkish achievement. Accordingly, BO 
application is as effective as CO application in terms of Turkish achievement of visually impaired students. Visually 
impaired students who took the Turkish test with the computer application succeed at the same level as those 
who took the same test with a live reader. 

Similar to the Turkish test, the math test scores were also examined to see if they showed a normal 
distribution according to the group, and it was found that they showed a normal distribution. In order to examine 
the significance of the difference, independent samples t test was conducted and the analysis result is given in 
Table 7. 

dĂďůĞ�ϳ͘ CŽŵƉĂƌŝƐŽŶ�ŽĨ�ƐƚƵĚĞŶƚƐΖ�ŵĂƚŚ�ƐĐŽƌĞƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ǁĂǇ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ƌĞĂĚŝŶŐ�ĂƌƌĂŶŐĞŵĞŶƚ�ŝƐ�ŐŝǀĞŶ�
;�K�ĂŶĚ��KͿ 

'ƌoup N  S df t p 

Experimental (BO) 24 6.54 2.13 46 -1.18 .244 

Control (CO) 24 7.42 2.95 

When Table 7 is examined, it is seen that there is no significant difference between the mathematics scores 
of the students according to the way in which the read aloud accommodation is given.͖�ƚ;ϰϲͿ�с�-1.18, p > .05. In 
other words, students' taking the TEOG math test as BO or CO affected their mathematics achievement equally. 
This finding shows that the BO application is as effective as the live reader in terms of the mathematics 
achievement of visually impaired students. 
dƵƌŬŝƐŚ�ĂŶĚ�DĂƚŚĞŵĂƚŝĐƐ�^ĐŽƌĞƐ�ŽĨ�^ƚƵĚĞŶƚƐ�ĨƌŽŵ�dĞƐƚƐ��ƉƉůŝĞĚ�ǁŝƚŚ��K�ĂŶĚ��K͖�ZĞůĂƚŝŽŶƐŚŝƉ�ǁŝƚŚ�zĞĂƌ-End 
^ƵĐĐĞƐƐ�^ĐŽƌĞƐ�ĂŶĚ�ϮϬϭϰ-ϮϬϭϱ�d�K'�//�dƵƌŬŝƐŚ�ĂŶĚ�DĂƚŚĞŵĂƚŝĐƐ�^ĐŽƌĞƐ 

TEOG mathematics scores of the students in the experimental and control groups do not show a normal 
distribution. Therefore, Spearman's rank difference correlation coefficient was used to calculate the correlations 
between year-end, Turkish, mathematics, TEOG Turkish and TEOG mathematics scores of the students in the 
experimental and control groups. Spearman rank differences correlations between the end of year, Turkish, 
mathematics, TEOG Turkish and TEOG mathematics scores of the students in the experimental and control 
groups are given in Table 8. 

dĂďůĞ�ϴ͘ ZĞůĂƚŝŽŶƐŚŝƉƐ�ďĞƚǁĞĞŶ�ǇĞĂƌ-ĞŶĚ͕�dƵƌŬŝƐŚ͕�ŵĂƚŚĞŵĂƚŝĐƐ͕�d�K'�dƵƌŬŝƐŚ�ĂŶĚ�d�K'�mathematics scores 
ŽĨ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ĐŽŶƚƌŽů�ŐƌŽƵƉƐ�;Ŷ�с�ϮϰͿ 

sĂƌŝĂďůĞƐ zĞĂƌ-end dƵƌŬŝƐŚ d�K'�dƵƌŬŝƐŚ Mathematics d�K'�Mathematics 
  �K �K �K �K �K �K �K �K 

zĞĂƌ-end  .79** .74** .57** .75** .20 .58** .57** .34 

Turkish    .40 .82** .12 .43* .44* .37 

TEOG Turkish      -.14 .44* .58** .40 

DĂƚŚĞŵĂƚŝĐƐ        .08 .31 

TEOG DĂƚŚĞŵĂƚŝĐƐ                   

ΎΎ�Ɖ�ф��͘Ϭϭ͖�Ύ�Ɖ�ф�͘Ϭϱ 

When Table 8 is examined, it is found that the BO and CO application of the Turkish test has a positive and 
significant relationship with the year-end success score, p <.Ϭϭ͖�ŝn the mathematics test, while the CO application 
shows a significant correlation, p <.01, it is seen that the BO application does not show a significant correlation, 
p> .05. While the CO applications of the Turkish and mathematics tests showed a significant correlation with the 
TEOG Turkish and TEOG mathematics scores, p <.05, the BO applications of the same tests did not show a 
significant correlation, p> .05. On the other hand, while the TEOG mathematics scores of the students who took 
the BO application showed a significant correlation with the year-end, Turkish and TEOG Turkish scores, p <.05, 
the TEOG mathematics scores of the students who took the CO application did not show a significant correlation, 
p> .05. Only according to the correlation values, it can be stated that the application of CO in the Turkish test is 
ŵŽƌĞ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƐĐŚŽŽů�ƐƵĐĐĞƐƐ�ƐĐŽƌĞƐ͕�ĂŶĚ�ƚŚĞ��K�ĂƉƉůŝĐĂƚŝŽŶ�ŝŶ�ƚŚĞ�DĂƚŚĞŵĂƚŝĐƐ�ƚĞƐƚ�ŝƐ�ŵŽƌĞ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�
school achievement scores. 

&
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�/^�h^^/KE 

In this study, which examines the differences in the success of visually impaired students by applying the 
TEOG Turkish and mathematics tests visually impaired test forms with two different read-aloud approaches as 
BO and CO, a significant difference has not been found between the mean scores obtained from the BO 
application and the CO scores for both Turkish and mathematics tests. Accordingly, the BOSTA application has 
equal efficiency with a live reader. The result obtained from this study is consistent with the research that 
Calhoon et al. (2000) applied the practice of read aloud in live reader and computerized test and there was no 
significant difference. Laitusis et al. (2012) stated that reader-based misreading, diction disorders, etc. can be 
prevented and new and different experimental researches are needed regarding the accommodations applied 
in computers and other technological environments together with technological developments. hŶůŝŬĞ� ƚŚĞ�
results of this research, it has been found in most studies that the read aloud accommodation given by a live 
ƌĞĂĚĞƌ�ŝƐ�ŵŽƌĞ�ĞĨĨĞĐƚŝǀĞ�ƚŚĂŶ�ƚŚĞ�ĂƉƉůŝĐĂƚŝŽŶ�ŝŶ�ĐŽŵƉƵƚĞƌ�ĞŶǀŝƌŽŶŵĞŶƚ�;>ŝ͕�ϮϬϭϰ͖�DĞůŽǇ͕��ĞǀŝůůĞ͕�Θ�&ƌŝƐďŝĞ͕�ϮϬϬϮ͖�
Olson & Dirir, 2010). It is thought that some readers' reading the items in a way that gives clues to visually 
impaired students plays an important role in making the human reader appear more effective (Koretz & 
Hamilton, 2000). In this study, meetings were held with the readers and they were informed about not helping 
the students. However, some readers may have helped. EĞǀĞƌƚŚĞůĞƐƐ͕�ƚŚĞ�ƐŝŵŝůĂƌŝƚǇ�ŽĨ��K�ĂŶĚ��K�ĂƉƉůŝĐĂƚŝŽŶƐ�
shows the effectiveness of the developed BOSTA. In addition, another reason why the computer application was 
not as effective as the live reader in previous applications may be that the software technology is not sufficiently 
developed. Although it is not directly related to the read aloud accommodation, it is stated that computer 
applications can be applied to visually impaŝƌĞĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�ĞǆĂŵƐ�;�ďĞůů�Θ�>ĞǁŝƐ͕�ϮϬϬϱ͖�bĞŶĞů�Θ�<ƵƚůƵ͕�ϮϬϭϴͿ͘ 

�KE�>h^/KE��E��Z��KDD�E��d/KE^ 
The level of the test statistics regarding the scores of the TEOG Turkish and mathematics visually impaired 

tests as a result of BO and CO applications and whether there is a significant difference between these statistics 
were investigated. EŽ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ǁĂƐ�ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ůĞǀĞůƐ�ŽĨ�ƚŚĞ�dƵƌŬŝƐŚ�ƚĞƐƚ�ŽďƚĂŝŶĞĚ�
as a result of BO and CO applications. Accordingly, it can be stated that BO and CO applications have similar levels 
of reliability in terms of the Turkish test. For the mathematics test, the reliability coefficient obtained from the 
BO application was found to be significantly lower than the reliability coefficient obtained from the CO 
application. The reason for this may be that instead of nine items in the mathematics test, new items that are 
stated to measure the same gain were written, but these items were directly included in the test without being 
tested. It is also necessary to conduct different studies for what other reasons may be. 

When the correlations between the scores obtained as a result of the BO and CO applications of the Turkish 
and mathematics tests and the TEOG Turkish and TEOG mathematics scores were examined, inconsistent results 
were obtained. &Žƌ��K�ĂƉƉůŝĐĂƚŝŽŶ͖�dŚĞƌĞ�ǁĂƐ�ŶŽ�ƐŝŐŶŝĨŝĐĂŶƚ�ĐŽƌƌĞůĂƚŝŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ƐĐŽƌĞƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�
Turkish and mathematics tests and the TEOG Turkish and TEOG mathematics scores and the scores obtained 
from the mathematics test at the end of the year. For the CO application, the Turkish and TEOG Turkish scores 
ĚŝĚ�ŶŽƚ�ƐŚŽǁ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĐŽƌƌĞůĂƚŝŽŶ�ǁŝƚŚ�ƚŚĞ�ƐĐŽƌĞƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�DĂƚŚĞŵĂƚŝĐƐ�ƚĞƐƚ͘ 

In this study, the arrangement of reading aloud in computer environment or by a live reader was examined 
with an application at secondary school level. &ĂƌŬůŦ� ƂŒƌĞŶŝŵ� ĚƺǌĞǇůĞƌŝŶĚĞ� ;>ŝƐĞ� ǀĞ� ƺŶŝǀĞƌƐŝƚĞ) de benzer 
ĂƌĂƔƚŦƌŵĂůĂƌ�ǇƺƌƺƚƺůĞďŝůŝƌ͘�Different from this research conducted in Turkish and mathematics tests, research can 
be done for other courses. 

In this research, only the read aloud accommodation was studied. Research may also be conducted on other 
testing arrangements, particularly those involving technology.  

Test arrangements and adaptations using computer facilities are becoming widespread. Exam centers in 
Turkey may provide these adaptations and adaptations for the use of disabled students. They may also change 
the personnel structure, which is currently limited in this regard. 
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Abstract 
Purpose: dŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�ĞǆĂŵŝŶĞ�ƚŚĞ�ϮϬϭϴ�ƉĞƌĨŽƌŵĂŶĐĞƐ�ŽĨ�ƚŚĞ�ƚŽƉ�ϭϬ��ŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ�/ŶŶŽǀĂƚŝǀĞ�dƵƌŬŝƐŚ�
ƵŶŝǀĞƌƐŝƚŝĞƐ�ƚŚƌŽƵŐŚ�DƵůƚŝƉůĞ-�ƌŝƚĞƌŝĂ��ĞĐŝƐŝŽŶ�DĂŬŝŶŐ�;D��DͿ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚŽ�ƌĂŶŬ�ƚŚĞŵ͘� 

Design/Methodology/Approach: tŚŝůĞ� ĚĞƚĞƌŵŝŶŝŶŐ� ƚŚĞ� ĐƌŝƚĞƌŝĂ� ĚŝƐĐƵƐƐĞĚ� ǁŝƚŚŝŶ� ƚŚĞ� ƐĐŽƉĞ� ŽĨ� ƚŚĞ� ĂŶĂůǇƐŝƐ͕� dh�/d�<ΖƐ�
�ŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ� /ŶŶŽǀĂƚŝǀĞ�hŶŝǀĞƌƐŝƚǇ� /ŶĚĞǆ�ĐƌŝƚĞƌŝĂ�ǁĞƌĞ� ƚĂŬĞŶ� ŝŶƚŽ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ͘�dŚŝƐ� /ŶĚĞǆ�ǁĂƐ�ĐƌĞĂƚĞĚ� ŝŶ�ŽƌĚĞƌ� ƚŽ�
ŽďƚĂŝŶ�Ă�ƐƵĐĐĞƐƐ�ƌĂŶŬŝŶŐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŝŶĚŝĐĂƚŽƌƐ�ĚĞƚĞƌŵŝŶĞĚ�ĂŵŽŶŐ�ƵŶŝǀĞƌƐŝƚŝĞƐ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ĨŝƌƐƚ�ŽĨ�Ăůů͕�ŽďũĞĐƚŝǀĞ�ǁĞŝŐŚƚ�
ǀĂůƵĞƐ�ŽĨ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ďǇ��ŶƚƌŽƉǇ�ŵĞƚŚŽĚ͘�dŚĞŶ͕�ƚŚĞ�ƌĂŶŬŝŶŐ�ǁĂƐ�ŵĂĚĞ�ĂŵŽŶŐ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ďǇ�ƵƐŝŶŐ��ĚĂƐ�ĂŶĚ�
dŽƉƐŝƐ�ŵĞƚŚŽĚƐ͕�ǁŚŝĐŚ�ĂƌĞ�ĂŵŽŶŐ�ƚŚĞ�D��D�ŵĞƚŚŽĚƐ͘ 

Findings: �ŶĂůǇƐĞƐ�ƉĞƌĨŽƌŵĞĚ� ƚŚƌŽƵŐŚ�Ăůů� ƚǁŽ ŵĞƚŚŽĚƐ�ĚĞŵŽŶƐƚƌĂƚĞ� ƚŚĂƚ ƚŚĞ�DŝĚĚůĞ��ĂƐƚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ� ƌĂŶŬƐ� ĨŝƌƐƚ͘�
tŚĞŶ� ƚŚĞ� ƌĞƐƵůƚƐ� ŽĨ� ƚŚĞ� ĂŶĂůǇƐŝƐ� ĂƌĞ� ĞǀĂůƵĂƚĞĚ� ŝŶ� ŐĞŶĞƌĂů͕� ŝƚ� ŝƐ� ƐĞĞŶ� ƚŚĂƚ� ƚŚĞ� ĨŝŶĚŝŶŐƐ� ĂƌĞ� ĐŽŶƐŝƐƚĞŶƚ� ǁŝƚŚ� ƚŚĞ� ƌĞƐƵůƚƐ� ŽĨ�
dh�/d�<͘ 

Highlights: �ůŽŶŐ�ǁŝƚŚ�ŐůŽďĂůŝǌĂƚŝŽŶ͕�ĐŚĂŶŐĞƐ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚƐ�ƚĂŬŝŶŐ�ƉůĂĐĞ�ŝŶ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƚĞĐŚŶŽůŽŐŝĞƐ�
ǁŽƌůĚǁŝĚĞ� ĂĨĨĞĐƚ� ƵŶŝǀĞƌƐŝƚŝĞƐ͘ hŶŝǀĞƌƐŝƚŝĞƐ� ƐŚŽƵůĚ� ƐƵƉƉŽƌƚ� ƐĐŝĞŶƚŝĨŝĐ� ƐƚƵĚŝĞƐ͕� ƉƵƚ� ĞŵƉŚĂƐŝƐ� ŽŶ� ZΘ�� ĂĐƚŝǀŝƚŝĞƐ͕� ƵŶŝǀĞƌƐŝƚǇ-
ŝŶĚƵƐƚƌǇ�ĐŽŽƉĞƌĂƚŝŽŶ�ĂŶĚ�ƉĂƚĞŶƚ�ƐƚƵĚŝĞƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌŝƐĞ�ŝŶ�ƉĞƌĨŽƌŵĂŶĐĞ�ƌĂŶŬŝŶŐƐ͘ 

Öz 
�ĂůŦƔŵĂŶŦŶ� ĂŵĂĐŦ͗ �Ƶ� ĕĂůŦƔŵĂŶŦŶ� ĂŵĂĐŦ͕� dƺƌŬŝǇĞ͛ĚĞ� ďƵůƵŶĂŶ� 'ŝƌŝƔŝŵĐŝ� ǀĞ� zĞŶŝůŝŬĕŝ� ŝůŬ� ϭϬ� ƺŶŝǀĞƌƐŝƚĞŶŝŶ� ϮϬϭϴ� ǇŦůŦ�
ƉĞƌĨŽƌŵĂŶƐůĂƌŦŶŦ��ŽŬ�<ƌŝƚĞƌůŝ�<ĂƌĂƌ�sĞƌŵĞ�zƂŶƚĞŵůĞƌŝ�;�<<sͿ�ŝůĞ�ŝŶĐĞůĞǇĞƌĞŬ�ƐŦƌĂůĂŵĂ�ǇĂƉŵĂŬƚŦƌ͘� 

Materyal ve Yöntem: �ŶĂůŝǌ�ŬĂƉƐĂŵŦŶĚĂ�ĞůĞ�ĂůŦŶĂŶ�ŬƌŝƚĞƌůĞƌ�ďĞůŝƌůĞŶŝƌŬĞŶ�dm�7d�<͛ŦŶ�'ŝƌŝƔŝŵĐŝ�ǀĞ�zĞŶŝůŝŬĕŝ�mŶŝǀĞƌƐŝƚĞ��ŶĚĞŬƐŝ�
ŬƌŝƚĞƌůĞƌŝ�ĚŝŬŬĂƚĞ�ĂůŦŶŵŦƔƚŦƌ͘��Ƶ�ĞŶĚĞŬƐ͕�ƺŶŝǀĞƌƐŝƚĞůĞƌ�ĂƌĂƐŦŶĚĂ�ďĞůŝƌůĞŶĞŶ�ŐƂƐƚĞƌŐĞůĞƌĞ�ďĂŒůŦ� ŽůĂƌĂŬ�ďŝƌ�ďĂƔĂƌŦ� ƐŦƌĂůĂŵĂƐŦ�ĞůĚĞ�
ĞƚŵĞŬ� ĂŵĂĐŦǇůĂ� ŽůƵƔƚƵƌƵůŵƵƔƚƵƌ͘� �Ƶ� ŬĂƉƐĂŵĚĂ� ƂŶĐĞůŝŬůĞ� �ŶƚƌŽƉŝ� ǇƂŶƚĞŵŝ� ŝůĞ� ŬƌŝƚĞƌůĞƌŝŶ� ŽďũĞŬƚŝĨ� ĂŒŦƌůŦŬ� ĚĞŒĞƌůĞƌŝ�
ŚĞƐĂƉůĂŶŵŦƔƚŦƌ͘� �ĂŚĂ� ƐŽŶƌĂ� �<<s� ǇƂŶƚĞŵůĞƌŝŶĚĞŶ� �ĚĂƐ� ǀĞ� dŽƉƐŝƐ� ǇƂŶƚĞŵůĞƌŝ� ŬƵůůĂŶŦůĂƌĂŬ� ƺŶŝǀĞƌƐŝƚĞůĞƌ� ĂƌĂƐŦŶĚĂ� ƐŦƌĂůĂŵĂ�
ǇĂƉŦůŵŦƔƚŦƌ͘ 

Bulgular: zĂƉŦůĂŶ�ĂŶĂůŝǌůĞƌ�ŚĞƌ ŝŬŝ ǇƂŶƚĞŵĚĞ�ĚĞ�KƌƚĂ��ŽŒƵ�dĞŬŶŝŬ�mŶŝǀĞƌƐŝƚĞƐŝ͛ŶŝŶ�ŝůŬ�ƐŦƌĂĚĂ�ǇĞƌ�ĂůĚŦŒŦŶŦ�ŐƂƐƚĞƌŵĞŬƚĞĚŝƌ͘��ŶĂůŝǌ�
ƐŽŶƵĕůĂƌŦ�ŐĞŶĞů�ŽůĂƌĂŬ�ĚĞŒĞƌůĞŶĚŝƌŝůĚŝŒŝŶĚĞ͕�ďƵůŐƵůĂƌŦŶ�dh�7d�<͛ŦŶ�ƐŽŶƵĕůĂƌŦ�ŝůĞ�ƚƵƚĂƌůŦ�ŽůĚƵŒƵ�ŐƂƌƺůŵĞŬƚĞĚŝƌ͘ 

Önemli Vurgular: <ƺƌĞƐĞůůĞƔŵĞ� ŝůĞ� ďŝƌůŝŬƚĞ� ĚƺŶǇĂ� ŐĞŶĞůŝŶĚĞ� ďŝůŐŝ� ǀĞ� ŝůĞƚŝƔŝŵ� ƚĞŬŶŽůŽũŝůĞƌŝŶĚĞ� ŵĞǇĚĂŶĂ� ŐĞůĞŶ� ĚĞŒŝƔŝŵ� ǀĞ�
ŐĞůŝƔŵĞůĞƌ� ƺŶŝǀĞƌƐŝƚĞůĞƌŝ� ĚĞ� ĞƚŬŝůĞŵĞŬƚĞĚŝƌ. mŶŝǀĞƌƐŝƚĞůĞƌ� ƉĞƌĨŽƌŵĂŶƐ� ƐŦƌĂůĂŵĂůĂƌŦŶĚĂ� ǇƺŬƐĞůŵĞŬ� ŝĕŝŶ� ďŝůŝŵƐĞů� ĕĂůŦƔŵĂůĂƌŦ�
ĚĞƐƚĞŬůĞŵĞůŝ͕��ƌ-'Ğ�ĨĂĂůŝǇĞƚůĞƌŝŶĞ͕�ƺŶŝǀĞƌƐŝƚĞ-ƐĂŶĂǇŝ�ŝƔďŝƌůŝŒŝŶĞ�ǀĞ�ƉĂƚĞŶƚ�ĕĂůŦƔŵĂůĂƌŦŶĂ�ƂŶĞŵ�ǀĞƌŵĞůŝĚŝƌ͘ 
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ϯϱϰ 

INTRODUCTION  

/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͕�ŝŶĨŽƌŵĂƚŝŽŶ-ŝŶƚĞŶƐŝǀĞ�ŶĞǁ�ƐƚƌƵĐƚƵƌĞƐ�ŚĂǀĞ�ďĞĞŶ�ĨŽƌŵĞĚ�ǁŝƚŚ�ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ�ŝŶŶŽǀĂƚŝǀĞ�ĂĐƚŝǀŝƚŝĞƐ͘�^ŝŶĐĞ�
ƚŚĞƐĞ�ĂĐƚŝǀŝƚŝĞƐ�ĚŽ�ŶŽƚ�ƉůĂǇ� ĂŶ� ŝŵƉŽƌƚĂŶƚ� ƌŽůĞ� ŝŶ� ƚŚĞ�ĞĐŽŶŽŵǇ͕� ƚŚĞƌĞ� ĂƌĞ�ŵĂŶǇ� ƐƚƵĚŝĞƐ� ĞǆĂŵŝŶŝŶŐ� ƚŚĞ� ĨĂĐƚŽƌƐ� ĂĨĨĞĐƚŝŶŐ� ƚŚĞƐĞ�
ĂĐƚŝǀŝƚŝĞƐ� ;'ƵĞƌƌĞƌŽ� Ğƚ� Ăů͕͘� ϮϬϭϲͿ͘� �Ɛ�ǁĞůů� ĂƐ� ďĞŝŶŐ� ĂŶ� ĞĐŽŶŽŵŝĐ� ǀĂůƵĞ� ŐĞŶĞƌĂƚŽƌ͕� ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ� ŝƐ� ĐůŽƐĞůǇ� ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ƐŽĐŝĂů͕�ĐƵůƚƵƌĂů�ĂŶĚ�ƉŽůŝƚŝĐĂů�ĚǇŶĂŵŝĐƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ�ŝŶ�ǁŚŝĐŚ�ŝƚ�ƚĂŬĞƐ�ƉůĂĐĞ�ĂŶĚ�ƚŚĞ�ƚƌĂŶƐĨŽƌŵĂƚŝǀĞ�ŵŽďŝůŝƚǇ�ŝƚ�ĐƌĞĂƚĞƐ͘�
�ůƚŚŽƵŐŚ� ƚŚĞ� ŝŶƚĞƌĞƐƚ� ŽĨ� ĚŝƐĐŝƉůŝŶĞƐ� ƐƵĐŚ� ĂƐ� ďƵƐŝŶĞƐƐ͕� ĞĐŽŶŽŵŝĐƐ͕� ĨŝŶĂŶĐĞ͕� ŵĂŶĂŐĞŵĞŶƚ� ĂŶĚ� ĞĚƵĐĂƚŝŽŶ� ŝŶ� ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ�
ĐŽŶƚŝŶƵĞƐ͕� ŝƚ�ĚƌĂǁƐ�ĂƚƚĞŶƚŝŽŶ�ƚŚĂƚ�ďĞŚĂǀŝŽƌĂů�ƐĐŝĞŶĐĞƐ͕�ƉĂƌƚŝĐƵůĂƌůǇ�ƐŽĐŝŽůŽŐǇ�ďƌŝŶŐƐ�Ă�ĚŝĨĨĞƌĞŶƚ�ĚŝŵĞŶƐŝŽŶ�ƚŽ�ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ�
ƌĞƐĞĂƌĐŚ���;�ǇƚĂĕ͕�ϮϬϬϲͿ͘�/ŶŶŽǀĂƚŝŽŶ͕�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ŝƐ�ďĂƐĞĚ�ŽŶ�ŬŶŽǁůĞĚŐĞ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ŝŶŶŽǀĂƚŝŽŶ�ŝƐ͕�ĐŚĂŶŐŝŶŐ͕�ƚĂŬŝŶŐ�
ƌŝƐŬƐ�ĂŶĚ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚůǇ�ďĞŝŶŐ�ĂďůĞ�ƚŽ�ƐƚĞƉ�ŽƵƚ�ŽĨ�ǁŚĂƚ�ŝƐ�ĂůƌĞĂĚǇ�ŬŶŽǁŶ͘�tŝƚŚ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ĚĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�
ŝŶĨŽƌŵĂƚŝŽŶ� ƚĞĐŚŶŽůŽŐŝĞƐ͕� ŐůŽďĂů� ĐŽŵƉĞƚŝƚŝŽŶ� ŚĂƐ� ŝŶĐƌĞĂƐĞĚ͕� ĂŶĚ� ŝŶŶŽǀĂƚŝǀĞŶĞƐƐ� ŚĂƐ� ďĞĐŽŵĞ� Ă� ŶĞĐĞƐƐŝƚǇ� ĨŽƌ� ĞǀĞŶ� ƚŚĞ� ŵŽƐƚ�
ƉŽǁĞƌĨƵů�ďƵƐŝŶĞƐƐĞƐ�;�ĞŵŝƌĞů�ĂŶĚ�^ĞĕŬŝŶ͕�ϮϬϬϴͿ͘� 

^ŝŶĐĞ� ƵŶŝǀĞƌƐŝƚŝĞƐ� ĂƌĞ� ƚŚĞ� ŶĞǁ� ŝŶĨŽƌŵĂƚŝŽŶ� ƌĞƐŽƵƌĐĞ� ĐĞŶƚĞƌƐ� ŝŶ� ŬŶŽǁůĞĚŐĞ-ďĂƐĞĚ� ĞĐŽŶŽŵŝĞƐ͕� ƚŚĞǇ� ƉƌŽǀŝĚĞ� ƐƵƉƉŽƌƚ� ƚŽ�
ĞŶƚƌĞƉƌĞŶĞƵƌƐ� ŝŶ� ĂƌĞĂƐ� ƐƵĐŚ� ĂƐ� ŝŶĨŽƌŵĂƚŝŽŶ� ƚƌĂŶƐĨĞƌ͕� ŐƵŝĚĂŶĐĞ� ĂŶĚ� ĐŽŶƐƵůƚĂŶĐǇ͕� ƚŚĞƌĞďǇ� ƉƌŽĚƵĐŝŶŐ� ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů� ĂŶĚ�
ŝŶŶŽǀĂƚŝǀĞ� ƌĞƐƵůƚƐ� ďĞǇŽŶĚ� ďĞŝŶŐ� ĂŶ� ĂĐĂĚĞŵŝĐ� ƐĞĐƚŽƌ� ;�ƵŶŶŝŶŐŚĂŵ� Ğƚ� Ăů͕͘� ϮϬϭϵͿ͘� tŚĞŶ� ƚŚĞ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ� ƵŶŝǀĞƌƐŝƚŝĞƐ� ŝƐ�
ĂŶĂůǇǌĞĚ͕� ŝƚ� ŝƐ�ƐĞĞŶ�ƚŚĂƚ� ƚŚĞ� ůĂƐƚ�ŐĞŶĞƌĂƚŝŽŶ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ĂƌĞ�ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ� ŝŶŶŽǀĂƚŝǀĞ�ƵŶŝǀĞƌƐŝƚŝĞƐ͘�dŚŝƐ�ƐŝƚƵĂƚŝŽŶ�ĞŶĂďůĞƐ�
ĂĐĂĚĞŵŝĐŝĂŶƐ� ĂŶĚ� ƵŶŝǀĞƌƐŝƚǇ� ƐƚƵĚĞŶƚƐ� ƚŽ� ƵƐĞ� ŝŶĨŽƌŵĂƚŝŽŶ� ĂůŽŶŐ�ǁŝƚŚ� ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ͕� ƚŚĂƚ� ŝƐ͕� ƚŽ� ĞŶĐŽƵƌĂŐĞ� ƚŚĞ� ƚƌĂŶƐĨĞƌ� ŽĨ�
ŝŶĨŽƌŵĂƚŝŽŶ� ĂŶĚ� ƚĞĐŚŶŽůŽŐǇ� ;<ŽǇƵŶĐƵŽŒůƵ� ĂŶĚ� dĞŬŝŶ͕� ϮϬϭϵͿ͘� /Ŷ� ƚŚĞ�,ŝŐŚĞƌ� �ĚƵĐĂƚŝŽŶ� >Ăǁ�EŽ͘� Ϯϱϰϳ� ĞŶĂĐƚĞĚ� ŽŶ�EŽǀĞŵďĞƌ� ϰ͕�
ϭϵϴϭ͕� ƵŶŝǀĞƌƐŝƚŝĞƐ�ǁĞƌĞ� ĚĞĨŝŶĞĚ� ĂƐ� ͞ŚŝŐŚĞƌ� ĞĚƵĐĂƚŝŽŶ� ŝŶƐƚŝƚƵƚŝŽŶƐ� ĐŽŶƐŝƐƚŝŶŐ� ŽĨ� ŝŶƐƚŝƚƵƚŝŽŶƐ� ĂŶĚ� ƵŶŝƚƐ� ůŝŬĞ� ĨĂĐƵůƚŝĞƐ͕� ŝŶƐƚŝƚƵƚĞƐ͕�
ĐŽůůĞŐĞƐ�ĞƚĐ͕�ŚĂǀŝŶŐ�ƐĐŝĞŶƚŝĨŝĐ�ĂƵƚŽŶŽŵǇ�ĂŶĚ�ƉƵďůŝĐ�ůĞŐĂů�ƉĞƌƐŽŶĂůŝƚǇ͕�ǁŚŽ�ĚŽ�ŚŝŐŚ-ůĞǀĞů�ĞĚƵĐĂƚŝŽŶ͕�ƐĐŝĞŶƚŝĨŝĐ�ƌĞƐĞĂƌĐŚ͕�ƉƵďůŝĐĂƚŝŽŶ�
ĂŶĚ� ĐŽŶƐƵůƚĂŶĐǇ� ͟;zP<͕� ϮϬϮϬͿ͘� hŶŝǀĞƌƐŝƚŝĞƐ� ŚĂǀĞ� ďĞĐŽŵĞ� ĐĞŶƚĞƌƐ� ŽĨ� ŵŽĚĞƌŶ� ƌĞƐĞĂƌĐŚ� ďǇ� ĚĞǀĞůŽƉŝŶŐ� ƚŚĞŝƌ� ĂĐƚŝǀŝƚŝĞƐ� ƐƵĐŚ� ĂƐ�
ŬŶŽǁůĞĚŐĞ� ŐĞŶĞƌĂƚŝŽŶ� ĂŶĚ� ƐƚƌĞŶŐƚŚĞŶŝŶŐ� ŶĂƚŝŽŶĂů� ĐƵůƚƵƌĞ� ŽǀĞƌ� ƚŝŵĞ͘� dŚĞƌĞĨŽƌĞ͕� ƵŶŝǀĞƌƐŝƚŝĞƐ� ďŽƚŚ� ŵĞƚ� ƚŚĞ� ŶĞĞĚƐ� ŽĨ� ƚŚĞ�
ŐŽǀĞƌŶŵĞŶƚƐ� ŽĨ� ƚŚĞ� ĐŽƵŶƚƌŝĞƐ� ƐƵĐŚ� ĂƐ� ƚĞĐŚŶŽůŽŐǇ͕� ŵĂŶĂŐĞƌƐ� ĂŶĚ� ƚĞĐŚŶŝĐĂů� ƉĞƌƐŽŶŶĞů͕� ĂŶĚ� ƉƌŽǀŝĚĞĚ� ƚŚĞ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ�
ŝŵƉŽƌƚĂŶƚ�ĐŽŶĐĞƉƚƐ�ŝŶ�ƚŚĞ�ƚƌĂŶƐĨŽƌŵĂƚŝŽŶƐ�ĐĂƵƐĞĚ�ďǇ�ŝŶĚƵƐƚƌŝĂůŝǌĂƚŝŽŶ�;WĂƌůĂƌ�Θ�WĂůĂŶĐŦ͕�ϮϬϮϬͿ͘� 

hŶŝǀĞƌƐŝƚŝĞƐ� ĂƌĞ� ƉůĂĐĞƐ� ƚŚĂƚ� ĐĂŶ� ŵĞĞƚ� ŝŵƉŽƌƚĂŶƚ� ŶĞĞĚƐ� ĂŶĚ� ŽƉƉŽƌƚƵŶŝƚŝĞƐ� ĂŶĚ� ĂƌĞ� ƉŽƐŝƚŝŽŶĞĚ� ŝŶ� ĨŝǆĞĚ� ďŽƌĚĞƌƐ� ǁŚĞƌĞ�
ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ� ŝƐ� ƌĞĂůŝǌĞĚ͘�ZĂŝƐŝŶŐ� ŐƌĂĚƵĂƚĞƐ�ǁŝƚŚ� ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů� ƐŬŝůůƐ͕� ŚŝŐŚůǇ� ƋƵĂůŝĨŝĞĚ� ĂŶĚ� ĂďůĞ� ƚŽ� ĐƌĞĂƚĞ� ĞŵƉůŽǇŵĞŶƚ� ŝƐ�
ĂŵŽŶŐ� ƚŚĞ� ƉƌŝŵĂƌǇ� ŐŽĂůƐ� ŽĨ� ƵŶŝǀĞƌƐŝƚŝĞƐ� ;�ŚƌŝƐƚĞŶƐĞŶ� Θ� �ǇƌŝŶŐ͕� ϮϬϭϭ͖� ^ƵƚĂŶƚŽ͕� ϮϬϭϳͿ͘� �Ŷ� ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů� ĂƉƉƌŽĂĐŚ� ŚĞůƉƐ�
ƵŶŝǀĞƌƐŝƚŝĞƐ� ŝĚĞŶƚŝĨǇ�ĐŚĂůůĞŶŐĞƐ�ǁŚĞŶ�ĨŽƌŵƵůĂƚŝŶŐ�Ă�ƐƚƌĂƚĞŐǇ͕�ƐĞĞŬ�ǁĂǇƐ�ƚŽ�ĐŽƉĞ�ǁŝƚŚ�ƚŚĞƐĞ�ĐŚĂůůĞŶŐĞƐ͕�ĂŶĚ�ŝĚĞŶƚŝĨǇ�ǁŚĂƚ�ƐŬŝůůƐ�
ƚŚĞǇ�ŶĞĞĚ�ƚŽ�ĂĐŚŝĞǀĞ�ƚŚĞŝƌ�ŐŽĂůƐ�;<ůŽĨƐƚĞŶ�Ğƚ�Ăů͕͘�ϮϬϭϵͿ͘� 

dh�/d�<͕�ƐŝŶĐĞ�ϮϬϭϮ͕�ŚĂƐ�ďĞĞŶ�ƉƵďůŝƐŚŝŶŐ�ƚŚĞ�Η�ŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ�/ŶŶŽǀĂƚŝǀĞ�hŶŝǀĞƌƐŝƚǇ�/ŶĚĞǆΗ�ƌĞƉŽƌƚ͕�ŝŶ�ǁŚŝĐŚ�ƵŶŝǀĞƌƐŝƚŝĞƐ�
ĂƌĞ�ƌĂŶŬĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞŝƌ�ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ�ĂŶĚ�ŝŶŶŽǀĂƚŝŽŶ�ƉĞƌĨŽƌŵĂŶĐĞ�ĂŶĚ�ŚĂƐ�ďĞĞŶ�ƐŚĂƌŝŶŐ�ƚŚĞ�ƚŽƉ�ϱϬ�ĞŶƚĞƌƉƌŝƐŝŶŐ�ĂŶĚ�
ŝŶŶŽǀĂƚŝǀĞ�ƵŶŝǀĞƌƐŝƚŝĞƐ� ŝŶ�dƵƌŬĞǇ�ǁŝƚŚ�ƚŚĞ�ƉƵďůŝĐ͘�dŚĞ� ŝŶĚĞǆ�ƐƚƵĚǇ͕�ǁŚŝĐŚ�ƐƚĂƌƚĞĚ�ƚŽ�ďĞ�ƉƵďůŝƐŚĞĚ�ĂƐ�ĨƌŽŵ�ϮϬϭϮ͕�ǁĂƐ�ĞǀĂůƵĂƚĞĚ 
ƵŶĚĞƌ�ĨŝǀĞ�ĚŝŵĞŶƐŝŽŶƐ�ĂŶĚ�Ϯϯ�ŝŶĚŝĐĂƚŽƌƐ�ƵŶƚŝů�ϮϬϭϴ͕�ĂŶĚ�ŝŶ�ϮϬϭϴ͕�ƚŚĞ�ĚŝŵĞŶƐŝŽŶ�ŽĨ�ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ�ĂŶĚ�ŝŶŶŽǀĂƚŝŽŶ�ĐƵůƚƵƌĞ�ǁĂƐ�
ƌĞŵŽǀĞĚ� ĨƌŽŵ�ƚŚĞ� ŝŶĚĞǆ� ƐƚƵĚǇ�ĂŶĚ� ƚŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĞǀĂůƵĂƚĞĚ�ƵŶĚĞƌ� ĨŽƵƌ�ĚŝŵĞŶƐŝŽŶƐ�ĂŶĚ�ϭϵ� ŝŶĚŝĐĂƚŽƌƐ͘�dŚĞ�ĚŝŵĞŶƐŝŽŶƐ�ŽĨ� ƚŚĞ�
ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ�ŝŶŶŽǀĂƚŝǀĞ�ƵŶŝǀĞƌƐŝƚǇ�ŝŶĚĞǆ�ĂƌĞ�ĂƐ�ĨŽůůŽǁƐ�;dh�/d�<͕�ϮϬϭϴͿ͘ 

1. ^ĐŝĞŶƚŝĨŝĐ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ƌĞƐĞĂƌĐŚ�ĐŽŵƉĞƚĞŶĐĞ͕� 
2. /ŶƚĞůůĞĐƚƵĂů�ƉƌŽƉĞƌƚǇ�ƉŽŽů͕� 
3. �ŽŽƉĞƌĂƚŝŽŶ�ĂŶĚ�ŝŶƚĞƌĂĐƚŝŽŶ͕� 
ϰ͘��ĐŽŶŽŵŝĐ�ĐŽŶƚƌŝďƵƚŝŽŶ�ĂŶĚ�ĐŽŵŵĞƌĐŝĂůŝǌĂƚŝŽŶ͘ 
dŚŝƐ� ŝŶĚĞǆ� ĂŝŵƐ� ƚŽ� ƐƉƌĞĂĚ� ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ� ĂŵŽŶŐ� ƵŶŝǀĞƌƐŝƚŝĞƐ͘� /Ŷ� ŽƌĚĞƌ� ĨŽƌ� ƵŶŝǀĞƌƐŝƚŝĞƐ� ƚŽ� ƌĞĂĐŚ� ƚŚĞŝƌ� ŐŽĂůƐ� ĂŶĚ� ŵĂŬĞ�

ƚŚĞŵƐĞůǀĞƐ� ŵĞŶƚŝŽŶĞĚ� ŝŶ� ƚŚĞ� ƉĞƌĨŽƌŵĂŶĐĞ� ƌĂŶŬŝŶŐƐ͕� ƚŚĞǇ� ŵƵƐƚ� ĨŽůůŽǁ� ƚŚĞ� ŝŶŶŽǀĂƚŝŽŶƐ� ƌĞƋƵŝƌĞĚ� ďǇ� ƚŚĞ� ĂŐĞ� ĂŶĚ� ĞŶŐĂŐĞ� ŝŶ�
ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂĐƚŝǀŝƚŝĞƐ�ĂůŽŶŐ�ǁŝƚŚ�ƐĐŝĞŶƚŝĨŝĐ�ĂŶĚ�ĂĐĂĚĞŵŝĐ�ƐƚƵĚŝĞƐ͘�dŚĞƌĞ�ĂƌĞ�ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ǁŚĞƌĞ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞƐ�
ŽĨ� ƵŶŝǀĞƌƐŝƚŝĞƐ� ĂƌĞ� ĂŶĂůǇǌĞĚ� ǁŝƚŚ� ĚŝĨĨĞƌĞŶƚ� ŵƵůƚŝ� ĐƌŝƚĞƌŝĂ� ĚĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ� ŵĞƚŚŽĚƐ� ;D��DͿ͘� dĂďůĞ� ϭ� ŝŶĐůƵĚĞƐ� ƐŽŵĞ� ŽĨ� ƚŚĞƐĞ�
ƐƚƵĚŝĞƐ͘ 
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METHOD/MATERIALS  

/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ϮϬϭϴ�ƉĞƌĨŽƌŵĂŶĐĞƐ�ŽĨ�ƚŽƉ�ϭϬ�ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ�ŝŶŶŽǀĂƚŝǀĞ�ƵŶŝǀĞƌƐŝƚŝĞƐ� ŝŶ�dƵƌŬĞǇ�ǁĞƌĞ�ƌĂŶŬĞĚ�ǁŝƚŚ�D��D�
ŵĞƚŚŽĚƐ͘�dŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ůĞǀĞůƐ�ŽĨ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�ŝŶ�D��D�ƉƌŽďůĞŵƐ�ĂƌĞ�ŶŽƚ�ĂůǁĂǇƐ�ĞƋƵĂů͘�dŚĞ�ĞĨĨĞĐƚƐ�ŽĨ�ĐƌŝƚĞƌŝĂ�ŚĂǀŝŶŐ�ĚŝĨĨĞƌĞŶƚ�
ĚĞŐƌĞĞƐ�ŽĨ ŝŵƉŽƌƚĂŶĐĞ�ŽŶ�ĚĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ�ĂƌĞ�ĚŝĨĨĞƌĞŶƚ�ĨƌŽŵ�ĞĂĐŚ�ŽƚŚĞƌ͘�dŚĞƌĞĨŽƌĞ͕�Ă�ǁĞŝŐŚƚ�ǀĂůƵĞ�ŝƐ�ĂƐƐŝŐŶĞĚ�ĨŽƌ�Ăůů�ĐƌŝƚĞƌŝĂ�ĂŶĚ�
ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ůĞǀĞůƐ�ŽĨ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�ĂƌĞ�ĚĞƚĞƌŵŝŶĞĚ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕��ŶƚƌŽƉǇ�ŵĞƚŚŽĚ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ǁĞŝŐŚƚ�ǀĂůƵĞƐ�ŽĨ�
ƚŚĞ�ĐƌŝƚĞƌŝĂ͘��ĨƚĞƌ�ŽďƚĂŝŶŝŶŐ�ƚŚĞ�ǁĞŝŐŚƚƐ�ŽĨ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�ǁŝƚŚ�ƚŚĞ�ĞŶƚƌŽƉǇ�ŵĞƚŚŽĚ͕�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ƌĂŶŬŝŶŐ�ǁĂƐ�ŵĂĚĞ�ƵƐŝŶŐ�ƚŚĞ�
�ĚĂƐ�ĂŶĚ�dŽƉƐŝƐ�ŵĞƚŚŽĚƐ�ĨƌŽŵ�ƚŚĞ�D��D�ŵĞƚŚŽĚƐ͘�DŝĐƌŽƐŽĨƚ��ǆĐĞů�ϮϬϭϬ�ƉƌŽŐƌĂŵ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ĐĂůĐƵůĂƚŝŽŶƐ͘ 

Entropy Method 
�ŶƚƌŽƉǇ�ŵĞƚŚŽĚ� ŝƐ�ŽŶĞ�ŽĨ� ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�ŵĞƚŚŽĚƐ�ĂƐ� ŝƚ�ĐĂŶ�ďĞ�ĂƉƉůŝĞĚ�ƚŽ�ŵĂŶǇ�ƐĐŝĞŶĐĞ�ĂŶĚ�ĞŶŐŝŶĞĞƌŝŶŐ� ĨŝĞůĚƐ͘�

�ŶƚƌŽƉǇ͕� Ă� ŵĞƚŚŽĚ� ĚĞǀĞůŽƉĞĚ� ďǇ� ZƵĚŽůƉŚ� �ůĂƵƐŝƵƐ� ŝŶ� ƚŚĞ� ĨŝĞůĚ� ŽĨ� ƚŚĞƌŵŽĚǇŶĂŵŝĐƐ� ŝŶ� ϭϴϲϱ͕� ǁĂƐ� ĂĚĂƉƚĞĚ� ƚŽ� ŝŶĨŽƌŵĂƚŝŽŶ�
ƚĞĐŚŶŽůŽŐŝĞƐ�ďǇ��ůĂƵĚĞ��͘�^ŚĂŶŶŽŶ�ŝŶ�ϭϵϰϴ�ĂŶĚ�ƐƚĂƌƚĞĚ�ƚŽ�ďĞ�ƵƐĞĚ�ĂƐ�ŝŶĨŽƌŵĂƚŝŽŶ�ĞŶƚƌŽƉǇ�;�ŚĂŶŐ�Ğƚ�Ăů͕͘�ϮϬϭϭ͗�ϰϰϰͿ͘�dŚĞ�ƐƚĞƉƐ�ŽĨ�
ƚŚĞ�ĞŶƚƌŽƉǇ�ŵĞƚŚŽĚ�ĂƌĞ�ƐŚŽǁŶ�ďĞůŽǁ�;tƵ�Ğƚ�Ăů͕͘�ϮϬϭϭ͕�<ĂƌĂŵŝ�Θ�:ŽŚĂŶƐƐŽŶ͕�ϮϬϭϰ͕�hůƵƚĂƔ͕�ϮϬϭϵͿ͘ 
Step 1. �ƌĞĂƚŝŶŐ� ƚŚĞ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ͗�&ŝƌƐƚ�ŽĨ�Ăůů͕�Ă�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ� ĐŽŶƚĂŝŶŝŶŐ�Ăůů� ƚŚĞ�ĂůƚĞƌŶĂƚŝǀĞƐ�ĂŶĚ�ĐƌŝƚĞƌŝĂ� ŝŶ� ƚŚĞ�ƐĞůĞĐƚŝŽŶ�
ƉƌŽďůĞŵ�ŝƐ�ĐƌĞĂƚĞĚ͘�  
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Step 2. EŽƌŵĂůŝǌŝŶŐ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ͗��ĨƚĞƌ�ƚŚĂƚ͕�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ�ŝƐ�ŶŽƌŵĂůŝǌĞĚ�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ ĞƋƵĂƚŝŽŶ͘ 

 P௜௝ = ௫ೕ
σ ௫೔ೕ
೘
೔సభ

 

Step 3. �ĂůĐƵůĂƚŝŽŶ�ŽĨ�ĞŶƚƌŽƉǇ�ǀĂůƵĞ͗�/Ŷ�ƚŚŝƐ�ƐƚĞƉ͕�ƚŚĞ�ĞŶƚƌŽƉǇ�ǀĂůƵĞ�ŝƐ�ĐĂůĐƵůĂƚĞĚ�ĨŽƌ�Ăůů�ĐƌŝƚĞƌŝĂ͘  
Ej = -Ŭσ ௜ܲ௝ ln ( ௜ܲ௝

௠
௜ୀଵ ) 
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Step 4. �ĂůĐƵůĂƚŝŽŶ�ŽĨ�ĞŶƚƌŽƉǇ�ǁĞŝŐŚƚ͗�&ŝŶĂůůǇ͕�ƚŚĞ�ǁĞŝŐŚƚ�ǀĂůƵĞ�ŽĨ�Ăůů�ĐƌŝƚĞƌŝĂ�(ݓ௝Ϳ�ŝƐ�ĐĂůĐƵůĂƚĞĚ͘  

௝ݓ = ௝݀

σ ௝݀
௡
௝ୀଵ

 

Edas Method 
dŚĞ� �ĚĂƐ�ŵĞƚŚŽĚ�ǁĂƐ� ĚĞǀĞůŽƉĞĚ� ďǇ� 'ŚŽƌĂďĂĞĞ Ğƚ� Ăů͘� ŝŶ� ϮϬϭϱ͘�tŝƚŚ� ƚŚŝƐ�ŵĞƚŚŽĚ͕� ƚŚĞ� ƉĞƌĨŽƌŵĂŶĐĞ� ŽĨ� ƚŚĞ� ĂůƚĞƌŶĂƚŝǀĞƐ� ŝƐ�

ŵĞĂƐƵƌĞĚ�ĂŶĚ�Ă� ƌĂŶŬŝŶŐ� ŝƐ�ŵĂĚĞ�ĂŵŽŶŐ� ƚŚĞ�ĂůƚĞƌŶĂƚŝǀĞƐ͘�dŚĞ��ĚĂƐ�ŵĞƚŚŽĚ�ĐŽŶƐŝƐƚƐ�ŽĨ� ƚŚĞ� ĨŽůůŽǁŝŶŐ� ƐƚĞƉƐ� ;'ŚŽƌĂďĂĞĞ�Ğƚ�Ăů͕͘�
ϮϬϭϱ͕�>ŝ�Ğƚ�Ăů͕͘�ϮϬϮϬͿ 
Step 1. �ƌĞĂƚŝŶŐ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ͗ /Ŷ�ƚŚĞ�ĨŝƌƐƚ�ƐƚĞƉ�ŽĨ�ƚŚĞ��ĚĂƐ�ŵĞƚŚŽĚ�ĂƉƉůŝĐĂƚŝŽŶ͕�Ă�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ�ŝƐ�ĨŽƌŵĞĚ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�
ĚĞĐŝƐŝŽŶ�ƉƌŽďůĞŵ͘�dŚŝƐ�ƐƚƵĚǇ�ĐŽŶƚŝŶƵĞƐ�ǁŝƚŚ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ�ĐƌĞĂƚĞĚ�ĨŽƌ�ƚŚĞ��ŶƚƌŽƉǇ�ŵĞƚŚŽĚ͘ 
Step 2. �ƌĞĂƚŝŶŐ�ƚŚĞ�ŵĞĂŶ�ƐŽůƵƚŝŽŶƐ�ŵĂƚƌŝǆ͗ /Ŷ�ƚŚŝƐ�ƐƚĞƉ͕�ƚŚĞ�ĂǀĞƌĂŐĞ�ŽĨ�ũ�ĐƌŝƚĞƌŝĂ�ǀĂůƵĞƐ�ŝŶ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ�ŝƐ�ŽďƚĂŝŶĞĚ͘�DĞĂŶ�
ƐŽůƵƚŝŽŶƐ�ŵĂƚƌŝǆ�ŝƐ�ďĞŝŶŐ�ĐƌĞĂƚĞĚ�ďǇ�ƚĂŬŝŶŐ�ƚŚĞ�ŵĞĂŶ�ƐŽůƵƚŝŽŶƐ�ŽĨ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�;ܸܣj).  

�sj =  
σ ଡ଼Gె
౤
౟సభ

୬
 

Step 3. KďƚĂŝŶŝŶŐ� ƉŽƐŝƚŝǀĞ� ĂŶĚ� ŶĞŐĂƚŝǀĞ� ĚŝƐƚĂŶĐĞ� ŵĂƚƌŝĐĞƐ� ĨƌŽŵ� ƚŚĞ� ŵĞĂŶ͗ WŽƐŝƚŝǀĞ� �Ϳܣܦܲ; ĂŶĚ� ŶĞŐĂƚŝǀĞ� ĚŝƐƚĂŶĐĞ�  (ܣܦܰ;
ŵĂƚƌŝĐĞƐ�ĂƌĞ�ŽďƚĂŝŶĞĚ� ĨƌŽŵ�ƚŚĞ�ŵĞĂŶ� ĨŽƌ�ĞĂĐŚ�ĐƌŝƚĞƌŝŽŶ͘� �ĂĐŚ�ĞůĞŵĞŶƚ�ŽĨ� ƚŚĞ�ŵĂƚƌŝĐĞƐ�ŽďƚĂŝŶĞĚ� �Ϳ݆݅ܣܦܰ ,݆݅; ŝƐ� ĐĂůĐƵůĂƚĞĚ�ǁŝƚŚ�
ĚŝĨĨĞƌĞŶƚ� ĞƋƵĂƚŝŽŶƐ� ĚĞƉĞŶĚŝŶŐ� ŽŶ�ǁŚĞƚŚĞƌ� ƚŚĞ� ĐƌŝƚĞƌŝŽŶ� ŝƐ� ďĞŶĞĨŝƚ-ďĂƐĞĚ� Žƌ� ĐŽƐƚ-ďĂƐĞĚ͘� ,ĞƌĞ͕� ǁŚŝůĞ� W��� ƐŚŽǁƐ� ƚŚĞ� ƉŽƐŝƚŝǀĞ�
ĚŝƐƚĂŶĐĞ�ŽĨ�ŝ͘�ĂůƚĞƌŶĂƚŝǀĞ�ƚŽ�ƚŚĞ�ŵĞĂŶ�ƐŽůƵƚŝŽŶ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ũ͘�ĐƌŝƚĞƌŝĂ͕�E���ƐŚŽǁƐ�ƚŚĞ�ŶĞŐĂƚŝǀĞ�ĚŝƐƚĂŶĐĞ�ŽĨ�ŝ͘�ĂůƚĞƌŶĂƚŝǀĞ�ƚŽ�ƚŚĞ�
ŵĞĂŶ�ƐŽůƵƚŝŽŶ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ũ͘�ĐƌŝƚĞƌŝĂ͘ 

W���= [W��ŝũ ]Ŷǆŵ,  
E���= [E��ŝũ ]Ŷǆŵ  

 
&Žƌ�ďĞŶĞĨŝƚ-ďĂƐĞĚ�ĐƌŝƚĞƌŝĂ͕ 

W��ŝũ=୫ୟ୶൫଴,(ଡ଼୧୨ି୅୚୨)൯
୅୚୨

 

E��ŝũ=୫ୟ୶൫଴,(୅୚୨ିଡ଼୧୨)൯
୅୚୨

 

&Žƌ�ĐŽƐƚ-ďĂƐĞĚ�ĐƌŝƚĞƌŝĂ͕ 

W��ŝũ=୫ୟ୶൫଴,(୅୚୨ିଡ଼୧୨)൯
୅୚୨

 

E��ŝũ=୫ୟ୶൫଴,(ଡ଼୧୨ି୅୚୨)൯
୅୚୨

 

/Ŷ� ƚŚĞ� ĞƋƵĂƚŝŽŶƐ� ƐŚŽǁŶ� ĂďŽǀĞ͕� ƚŚĞ� ďĞŶĞĨŝƚ� ĐƌŝƚĞƌŝŽŶ� ƌĞƉƌĞƐĞŶƚƐ� ƚŚĞ� ĐƌŝƚĞƌŝĂ� ƚŚĂƚ� ĂƌĞ� ĚĞƐŝƌĞĚ� ƚŽ� ďĞ� ŵĂǆŝŵƵŵ� ĂŶĚ� ƚŚĞ� ĐŽƐƚ�
ĐƌŝƚĞƌŝŽŶ�ƌĞƉƌĞƐĞŶƚƐ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�ƚŚĂƚ�ŝƐ�ĚĞƐŝƌĞĚ�ƚŽ�ďĞ�ŵŝŶŝŵƵŵ͘ 
Step 4. �ĂůĐƵůĂƚŝŽŶ� ŽĨ� ǁĞŝŐŚƚĞĚ� ƚŽƚĂů� ƉŽƐŝƚŝǀĞ� ĂŶĚ� ŶĞŐĂƚŝǀĞ� ǀĂůƵĞƐ͗ /Ŷ� ƚŚŝƐ� ƐƚĞƉ͕� ƵƐŝŶŐ� ƚŚĞ� ƉŽƐŝƚŝǀĞ� ĂŶĚ� ŶĞŐĂƚŝǀĞ� ĚŝƐƚĂŶĐĞ�
ŵĂƚƌŝĐĞƐ�ĨƌŽŵ�ƚŚĞ�ŵĞĂŶ͕�ƚŚĞ�ǁĞŝŐŚƚĞĚ�ƚŽƚĂů�ƉŽƐŝƚŝǀĞ�;ܵP݅Ϳ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�;ܵܰ݅Ϳ�ǀĂůƵĞƐ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ͘��ƌŝƚĞƌŝĂ�ǁĞŝŐŚƚƐ�ĨŽƵŶĚ�ďǇ�
ĞŶƚƌŽƉǇ�ŵĞƚŚŽĚ�ĂƌĞ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ�ĞƋƵĂƚŝŽŶ�ĂƐ�Ă�ŵƵůƚŝƉůŝĞƌ�ĂŶĚ�ƚŚĞ�ĐĂůĐƵůĂƚŝŽŶ�ŝƐ�ĚŽŶĞ͘ 

^Wŝ = σ w୨ xPDA୧୨
୫
୨ୀଵ  

SN7 = σ w୨ xNDA୧୨
୫
୨ୀଵ  

Step 5. EŽƌŵĂůŝǌŝŶŐ�ƚŚĞ�ǁĞŝŐŚƚĞĚ�ƚŽƚĂů�ǀĂůƵĞƐ͗�/Ŷ�ƚŚŝƐ�ƐƚĞƉ͕�ŶŽƌŵĂůŝǌĞĚ�ܵܲ݅ ĂŶĚ�ܵܰ݅ ǀĂůƵĞƐ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ĨŽƌ�Ăůů�ĐƌŝƚĞƌŝĂ�ďǇ�ƚŚĞ�
ŚĞůƉ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĞƋƵĂƚŝŽŶ͘  

NSP୧  = ୗ୔G౟
୫ୟ୶౟(ୗ୔୧)

; 

NSN୧ = 1 െ  ୗ୒౟
୫ୟ୶౟(ୗ୒౟)

. 

Step 6. �ǀĂůƵĂƚŝŽŶ�ŽĨ�ĂůƚĞƌŶĂƚŝǀĞƐ͗ &ŝŶĂůůǇ͕�ƚŚĞ�ĞǀĂůƵĂƚŝŽŶ�ƐĐŽƌĞƐ�ĨŽƌ�ĞĂĐŚ�ĂůƚĞƌŶĂƚŝǀĞ�;�^ŝͿ�ŝƐ�ĐĂůĐƵůĂƚĞĚ͘  
�^ŝ= ଵ

ଶ
;E^Wŝ+NSNŝ) 

&ŝŶĂůůǇ͕� ĞǀĂůƵĂƚŝŽŶ� ƐĐŽƌĞƐ� ƌĞŐĂƌĚŝŶŐ� ĂůƚĞƌŶĂƚŝǀĞƐ� ;�^ŝ ) ĂƌĞ� ƌĂŶŬĞĚ� ĨƌŽŵ�ŚŝŐŚ� ƚŽ� ůŽǁ͘� dŚĞ� ĂůƚĞƌŶĂƚŝǀĞ�ǁŝƚŚ� ƚŚĞ� ŚŝŐŚĞƐƚ� ǀĂůƵĞ� ŝƐ�
ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�ƚŚĞ�ďĞƐƚ�ƐĞůĞĐƚŝŽŶ�ĂŵŽŶŐ�ŽƚŚĞƌ�ĂůƚĞƌŶĂƚŝǀĞƐ͘ 

Topsis Method 
dŽƉƐŝƐ ŵĞƚŚŽĚ� ŝƐ� Ă�D��D�ŵĞƚŚŽĚ� ĚĞǀĞůŽƉĞĚ� ďǇ� ,ǁĂŶŐ� ĂŶĚ� zŽŽŶ� ŝŶ� ϭϵϴϬ͘� dŚŝƐ� ŵĞƚŚŽĚ� ŝƐ� ďĂƐĞĚ� ŽŶ� ƚǁŽ� ďĂƐŝĐ� ƉŽŝŶƚƐ͗�

ƉŽƐŝƚŝǀĞ� ŝĚĞĂů� ƐŽůƵƚŝŽŶ�ĂŶĚ�ŶĞŐĂƚŝǀĞ� ŝĚĞĂů� ƐŽůƵƚŝŽŶ͘�dŚĞ�ĂƉƉůŝĐĂƚŝŽŶ� ƐƚĞƉƐ�ŽĨ� ƚŚĞ�dŽƉƐŝƐ�ŵĞƚŚŽĚ�ĂƌĞ�ĂƐ� ĨŽůůŽǁƐ� ;�ĂŬŦƌ�Θ�WĞƌĕŝŶ͕�
ϮϬϭϯ͖�PǌďĞŬ͕�ϮϬϭϳ͖�zŦůĚŦƌŦŵ�Θ�PŶĚĞƌ͕�ϮϬϭϴͿ͘ 
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Step 1. EŽƌŵĂůŝǌĂƚŝŽŶ� ŽĨ� ƚŚĞ� ĚĞĐŝƐŝŽŶ� ŵĂƚƌŝǆ͗ &ŝƌƐƚ� ŽĨ� Ăůů͕� ĂƐ� ƐŚŽǁŶ� ŝŶ� ƚŚĞ� ĞƋƵĂƚŝŽŶ� ďĞůŽǁ͕� ƚŚĞ� ǀĂůƵĞƐ� ŽĨ� ƚŚĞ� ĐƌŝƚĞƌŝĂ� ĂƌĞ�
ŶŽƌŵĂůŝǌĞĚ�ďǇ�ĚŝǀŝĚŝŶŐ�ďǇ�ƚŚĞ�ƐƋƵĂƌĞ�ƌŽŽƚ�ŽĨ�ƚŚĞ�ƐƵŵ�ŽĨ�ƚŚĞ�ƐƋƵĂƌĞƐ�ŽĨ�ƚŚŽƐĞ�ĐƌŝƚĞƌŝĂ͘�  

¦
 

 
m

j
ij

ij
ij

x

x
n

1

2

  ũсϭ͕�͘�͘�͘�͕�ŵ͕�ŝсϭ�͘�͘�͕͘Ŷ͘ 
dŚĞ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ� ŝƐ�ŽďƚĂŝŶĞĚ�ďǇ�ďĞŝŶŐ�ŶŽƌŵĂůŝǌĞĚ�ƵƐŝŶŐ� ƚŚĞ�ĞƋƵĂƚŝŽŶ�ƐŚŽǁŶ�ĂďŽǀĞ͕�ĂŶĚ�ǁŝƚŚ� ƚŚĞ� ƐƚĂŶĚĂƌĚ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ�
(Rŝũ). 
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22221
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Step 2. tĞŝŐŚƚŝŶŐ�ƚŚĞ�ŶŽƌŵĂůŝǌĞĚ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ͗ /Ŷ� ƚŚŝƐ�ƐƚĞƉ͕�ďǇ�ŵƵůƚŝƉůǇŝŶŐ ƚŚĞ�ƉƌĞĚĞƚĞƌŵŝŶĞĚ�ĐƌŝƚĞƌŝĂ�ǁĞŝŐŚƚƐ� ;ǁjͿ�ďǇ� ƚŚĞ�
ĞůĞŵĞŶƚƐ�ŽĨ�Zŝũ ŝŶ�ƚŚĞ�ĞƋƵĂƚŝŽŶ�ĂďŽǀĞ͕�ƚŚĞ�ǁĞŝŐŚƚĞĚ�ƐƚĂŶĚĂƌĚ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ�;sŝũͿ�ŝƐ�ŽďƚĂŝŶĞĚ  
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Step 3. �ĂůĐƵůĂƚŝŽŶ�ŽĨ�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�ŝĚĞĂů�ƐŽůƵƚŝŽŶ�ƉŽŝŶƚƐ͗�dĂŬĞŶ�ĂƐ�ƚŚĞ�ƉŽƐŝƚŝǀĞ�ŝĚĞĂů�ƐŽůƵƚŝŽŶ�ƉŽŝŶƚ͕��+ ƌĞƉƌĞƐĞŶƚƐ�ƚŚĞ�
ďĞƐƚ� ƉĞƌĨŽƌŵĂŶĐĞ� ǀĂůƵĞƐ� ŝŶ� ƚŚĞ� ǁĞŝŐŚƚĞĚ� ŶŽƌŵĂůŝǌĞĚ� ŵĂƚƌŝǆ͘� dŚĞ� ŶĞŐĂƚŝǀĞ� ŝĚĞĂů� ƌĞĨĞƌĞŶĐĞ� ƉŽŝŶƚ� �- ŝŶĚŝĐĂƚĞƐ� ƚŚĞ� ǁŽƌƐƚ�
ƉĞƌĨŽƌŵĂŶĐĞ�ǀĂůƵĞƐ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ŵĂƚƌŝǆ͘ 

¿
¾
½

¯
®
­ �� '* min(),(max JjvJjvA ijiij

i  

¿
¾
½

¯
®
­ �� � 'max(),(min JjvJjvA ijiij

i  
Step 4. �ĂůĐƵůĂƚŝŽŶ�ŽĨ�ĚŝƐƚĂŶĐĞƐ�ƚŽ�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�ŝĚĞĂů�ƐŽůƵƚŝŽŶ�ƉŽŝŶƚƐ͗�/Ŷ�ƚŚĞ�dŽƉƐŝƐ�ŵĞƚŚŽĚ͕�ƚŚĞƌĞ�ĂƌĞ�ƚǁŽ�ĚŝƐƚŝŶĐƚŝŽŶ�

ŵĞĂƐƵƌĞƐ͗� �
*
iS  ĂŶĚ�

�
iS  sĂůƵĞƐ�ŽĨ�

*
iS ͕�ƐŚŽǁŝŶŐ��ƵĐůŝĚĞĂŶ�ĚŝƐƚĂŶĐĞƐ�ŽĨ�ĂůƚĞƌŶĂƚŝǀĞƐ� ƚŽ�ƉŽƐŝƚŝǀĞ� ŝĚĞĂů�ƐŽůƵƚŝŽŶ�ƉŽŝŶƚƐ͕�ĂŶĚ�

�
iS ,  

ŝŶĚŝĐĂƚŝŶŐ�ƚŚĞŝƌ�ĚŝƐƚĂŶĐĞƐ�ƚŽ�ŶĞŐĂƚŝǀĞ�ŝĚĞĂů�ƐŽůƵƚŝŽŶ�ƉŽŝŶƚƐ�ĂƌĞ�ĐĂůĐƵůĂƚĞĚ�ĂƐ�ĨŽůůŽǁƐ͘ 
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j
jiji vvS
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Step 5. �ĂůĐƵůĂƚŝŽŶ� ŽĨ� ƚŚĞ� ƌĞůĂƚŝǀĞ� ƉƌŽǆŝŵŝƚǇ� ƚŽ� ƚŚĞ� ŝĚĞĂů� ƐŽůƵƚŝŽŶ� ƉŽŝŶƚ͗�
*
iC ͕�ǁŚŝĐŚ� ŝƐ� ƚŚĞ� ƉƌŽǆŝŵŝƚǇ� ĐŽĞĨĨŝĐŝĞŶƚ͕� ƐŚŽǁƐ� ƚŚĞ�

ƉƌŽǆŝŵŝƚǇ� ŽĨ� ƚŚĞ� ĂůƚĞƌŶĂƚŝǀĞƐ� ƚŽ� ƚŚĞ� ƉŽƐŝƚŝǀĞ� ŝĚĞĂů� ƐŽůƵƚŝŽŶ� ƉŽŝŶƚ ĂŶĚ� ŝƐ� ĐĂůĐƵůĂƚĞĚ� ďǇ� ƚŚĞ� ĨŽůůŽǁŝŶŐ� ĞƋƵĂƚŝŽŶ͘� dŚĞŶ� ƚŚĞ�

ƉĞƌĨŽƌŵĂŶĐĞ�ƌĂŶŬŝŶŐƐ�ŽĨ�ƚŚĞ�ĂůƚĞƌŶĂƚŝǀĞƐ�
*
iC  ĂƌĞ�ƌĂŶŐĞĚ�ŝŶ�ŽƌĚĞƌ�ŽĨ�ŵĂŐŶŝƚƵĚĞ�ŽĨ�ƚŚĞŝƌ�ǀĂůƵĞƐ͘��dŚĞ�ĂůƚĞƌŶĂƚŝǀĞ�ǁŝƚŚ�ƚŚĞ�ŚŝŐŚĞƐƚ�

ǀĂůƵĞ�ŝŶ�ƚŚĞ�ƌĂŶŬŝŶŐ�ŝƐ�ƚŚĞ�ĨŝƌƐƚ͘ 

*
*

ii

i
i SS

SC
�

 �

�

 
 

 



  

|<ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�2022͕�sŽů͘�30͕�EŽ͘�2| 

 

358 
FINDINGS  

dŚĞ� ƉĞƌĨŽƌŵĂŶĐĞƐ� ŽĨ� ƚŚĞ� ƵŶŝǀĞƌƐŝƚŝĞƐ� ƚĂŬĞŶ� ǁŝƚŚŝŶ� ƚŚĞ� ƐĐŽƉĞ� ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ǁĞƌĞ� ĞǀĂůƵĂƚĞĚ� ĂĐĐŽƌĚŝŶŐ� ƚŽ� ĨŽƵƌ� ĐƌŝƚĞƌŝĂ�
ĚĞƚĞƌŵŝŶĞĚ�ďǇ�dh�7d�<�ĂŶĚ�ƌĂŶŬĞĚ͘�dŚĞ�ĂŶĂůǇǌĞƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ĂƉƉůǇŝŶŐ�ƚŚĞ�ĨŽƌŵƵůĂƐ�ƐŚŽǁŶ�ŝŶ�ƚŚĞ�ŵĞƚŚŽĚ�ƐĞĐƚŝŽŶ͘�dŚĞ�
ƵŶŝǀĞƌƐŝƚŝĞƐ�ĂŶĚ�ĐƌŝƚĞƌŝĂ�ĐŽŶƐŝĚĞƌĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ĂƌĞ�ƐŚŽǁŶ�ŝŶ�dĂďůĞ�Ϯ�ĂŶĚ�dĂďůĞ�ϯ͕�ƌĞƐƉĞĐƚŝǀĞůǇ͘ 

Table 2. hŶŝǀĞƌƐŝƚŝĞƐ�ĞǀĂůƵĂƚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ĂŶĂůǇƐŝƐ 

Code hŶŝǀĞƌƐŝƚǇ�EĂŵĞ 

hϭ DŝĚĚůĞ��ĂƐƚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ 
hϮ /ƐƚĂŶďƵů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ 
hϯ ^ĂďĂŶĐŦ�hŶŝǀĞƌƐŝƚǇ 
hϰ 7ŚƐĂŶ��ŽŒƌĂŵĂĐŦ��ŝůŬĞŶƚ�hŶŝǀĞƌƐŝƚǇ 
hϱ �ŽŒĂǌŝĕŝ�hŶŝǀĞƌƐŝƚǇ 
hϲ zŦůĚŦǌ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ 
hϳ 'ĞďǌĞ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ 
hϴ ,ĂĐĞƚƚĞƉĞ�hŶŝǀĞƌƐŝƚǇ 
hϵ /ǌŵŝƌ�/ŶƐƚŝƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ 
hϭϬ �ŐĞ�hŶŝǀĞƌƐŝƚǇ 

Table 3. �ƌŝƚĞƌŝĂ�ƵƐĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ĂŶĂůǇƐŝƐ 

Code �ƌŝƚĞƌŝĂ�ŶĂŵĞ 

C1 ^ĐŝĞŶƚŝĨŝĐ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ƌĞƐĞĂƌĐŚ�ĐŽŵƉĞƚĞŶĐĞ 
C2 /ŶƚĞůůĞĐƚƵĂů�ƉƌŽƉĞƌƚǇ ƉŽŽů 
C3 �ŽŽƉĞƌĂƚŝŽŶ�ĂŶĚ�ŝŶƚĞƌĂĐƚŝŽŶ 
�ϰ �ĐŽŶŽŵŝĐ�ĐŽŶƚƌŝďƵƚŝŽŶ�ĂŶĚ�ĐŽŵŵĞƌĐŝĂůŝǌĂƚŝŽŶ 

dĂďůĞ�ϰ�ƐŚŽǁƐ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ�ŽĨ�ϮϬϭϴ�ƉĞƌĨŽƌŵĂŶĐĞ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ƚŽƉ�ϭϬ�ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ�ŝŶŶŽǀĂƚŝǀĞ�ƵŶŝǀĞƌƐŝƚŝĞƐ͘�dŚŝƐ�
ŵĂƚƌŝǆ� ƐŚŽǁƐ� ƚŚĞ� ĐƌŝƚĞƌŝŽŶ� ƐĐŽƌĞƐ� ŽĨ� ϭϬ� ƵŶŝǀĞƌƐŝƚŝĞƐ� ƚĂŬĞŶ�ǁŝƚŚŝŶ� ƚŚĞ� ƐĐŽƉĞ� ŽĨ� ĂŶĂůǇƐŝƐ� ŝŶ� ƚŚĞ� �ŶƚƌĞƉƌĞŶĞƵƌŝĂů� ĂŶĚ� /ŶŶŽǀĂƚŝǀĞ 
hŶŝǀĞƌƐŝƚǇ�/ŶĚĞǆ�ƉƵďůŝƐŚĞĚ�ďǇ�dh�/d�<͘�tŚĞŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ͕�Ăůů�ǀĂůƵĞƐ�ĂĨƚĞƌ�ƚŚĞ�ĐŽŵŵĂ�ǁĞƌĞ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�
ŝŶ�ƚŚĞ�dh�/d�<�ƌĂŶŬŝŶŐ͘ 

Table 4. �ĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ 

Universities C1 C2 C3 C4 

hϭ 23,63 ϭϲ͕Ϯϰ Ϯϴ͕ϱϰ Ϯϰ͕ϳϱ 

hϮ 21,93 15,89 27,59 Ϯϰ͕ϳϱ 

hϯ 18,08 15,16 27,9 Ϯϰ͕ϯϲ 

hϰ 21,3 ϭϰ͕ϬϮ 26,05 23,05 

hϱ 20,55 ϭϱ͕ϰϲ 28,06 19,26 

hϲ 17,18 ϭϳ͕ϱϰ Ϯϰ͕ϭ 22,58 

hϳ 18,18 9,93 Ϯϰ͕ϲϰ 25,07 

hϴ 20,18 12,51 Ϯϰ͕ϰϰ 18,8 

hϵ 20,99 9,3 Ϯϰ͕ϵϯ ϮϬ͕ϰϮ 

hϭϬ 18,37 10,29 25 17 

tŚĞŶ� ĞǀĂůƵĂƚŝŶŐ� ƵŶŝǀĞƌƐŝƚŝĞƐ͕� ƚŚĞ� ǁĞŝŐŚƚƐ� ŽĨ� ƚŚĞ� ĨŽƵƌ� ĐƌŝƚĞƌŝĂ� ƵƐĞĚ� ǁĞƌĞ� ĐĂůĐƵůĂƚĞĚ� ďǇ� �ŶƚƌŽƉǇ� ŵĞƚŚŽĚ� ĨŝƌƐƚ͘� &ŝƌƐƚ͕� ƚŚĞ�
ĞŶƚƌŽƉǇ� ǀĂůƵĞƐ�ǁĞƌĞ� ĐĂůĐƵůĂƚĞĚ� ďǇ�ŶŽƌŵĂůŝǌŝŶŐ� ƚŚĞ� ĚĞĐŝƐŝŽŶ�ŵĂƚƌŝǆ͕� ƚŚĞŶ� ƚŚĞ�ǁĞŝŐŚƚƐ�ŽĨ� ƚŚĞ� ĐƌŝƚĞƌŝĂ�ǁĞƌĞ� ŽďƚĂŝŶĞĚ͘� �ƌŝƚĞƌŝŽŶ�
ǁĞŝŐŚƚƐ�ĂƌĞ�ĂƐ�ƐŚŽǁŶ�ŝŶ�dĂďůĞ�ϯ͘�tŚĞŶ�ƚŚĞ�ƚĂďůĞ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�ĂƌĞ�ƌĂŶŬĞĚ�ĂƐ��Ϯх��ϰх��ϭх��ϯ�ĂĐĐŽƌĚŝŶŐ�
ƚŽ�ƚŚĞŝƌ�ǁĞŝŐŚƚƐ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĞŶƚƌŽƉǇ�ŵĞƚŚŽĚ͕�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ĐƌŝƚĞƌŝŽŶ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƚŚĞ�ŝŶƚĞůůĞĐƚƵal 
ƉƌŽƉĞƌƚǇ�ƉŽŽů�;�ϮͿ͘ 

Table 5͘��ƌŝƚĞƌŝŽŶ�ǁeights 

C1 C2 C3 C4 

Ϭ͘ϮϯϵϯϰϮϮ Ϭ͘ϮϴϬϭϰ 0.232865 Ϭ͘ϮϰϳϲϱϮ 

�ĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ�ŝƐ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ĐŚŽŽƐŝŶŐ�ƚŚĞ�ŵŽƐƚ�ƐƵŝƚĂďůĞ�ĂůƚĞƌŶĂƚŝǀĞ�ĂŵŽŶŐ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ŽƉƚŝŽŶƐ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�
ĚĞƚĞƌŵŝŶĞĚ� ƚŽ� ĂĐŚŝĞǀĞ� Ă� ƐƉĞĐŝĨŝĞĚ� ŐŽĂů� ;PǌďĞŬ͕� ϮϬϭϳͿ͘� �ĐĐŽƌĚŝŶŐůǇ͕� ƚŚĞ� ĐƌŝƚĞƌŝŽŶ� ǁĞŝŐŚƚƐ� ŽďƚĂŝŶĞĚ� ďǇ� �ŶƚƌŽƉǇ�ŵĞƚŚŽĚ�ǁĞƌĞ�
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ŵŽǀĞĚ�ƚŽ��ĚĂƐ�ĂŶĚ�dŽƉƐŝƐ�ŵĞƚŚŽĚƐ�ĂŶĚ�Ă�ƌĂŶŬŝŶŐ�ǁĂƐ�ĚŽŶĞ�ĂŵŽŶŐ�ƚŚĞ�ĂůƚĞƌŶĂƚŝǀĞƐ͘�dŚĞ�ƌĂŶŬŝŶŐ�ƌĞƐƵůƚƐ�ĂƌĞ�ƐŚŽǁŶ�ŝŶ�dĂďůĞ�ϲ�
ĂŶĚ�dĂďůĞ�ϳ͕�ƌĞƐƉĞĐƚŝǀĞůǇ͘ 

Table 6. Edas ranking results 

Universities NSPI  NSNI  ASI  Ranking 

hϭ 1 1 1 1 

hϮ Ϭ͕ϳϱϴϰϭϴϮϰ 1 0,879209119 2 

hϯ Ϭ͕ϰϵϱϬϮϭϯϳ 0,8357768 0,665399082 3 

hϰ Ϭ͕ϮϯϯϱϮϴϰϲ 0,99530631 Ϭ͕ϲϭϰϰϭϳϯϴϱ ϰ 

hϱ Ϭ͕ϰϬϴϴϴϱϳ 0,79395225 Ϭ͕ϲϬϭϰϭϴϵϳϴ 6 

hϲ 0,58266361 0,63359998 0,608131796 5 

hϳ 0,2317985 Ϭ͕ϮϵϮϳϯϮϰϳ Ϭ͕ϮϲϮϮϲϱϰϴϰ 8 

hϴ 0,01131255 Ϭ͕ϱϭϰϴϮϳ 0,263069775 7 

hϵ Ϭ͕ϬϳϲϮϵϵϱϰ 0,2697953 Ϭ͕ϭϳϯϬϰϳϰϭϵ 9 

hϭϬ 0 0 0 10 

/ƚ� ŝƐ� ƐĞĞŶ� ƚŚĂƚ� ƚŚĞ� ƵŶŝǀĞƌƐŝƚǇ� ǁŝƚŚ� ƚŚĞ� ďĞƐƚ� ƉĞƌĨŽƌŵĂŶĐĞ� ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ĞǀĂůƵĂƚŝŽŶ� ƐĐŽƌĞƐ� ŽďƚĂŝŶĞĚ� ďǇ� �ĚĂƐ�ŵĞƚŚŽĚ� ŝƐ�
DŝĚĚůĞ��ĂƐƚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�;hϭͿ͘�dŚŝƐ�ƵŶŝǀĞƌƐŝƚǇ� ŝƐ�ĨŽůůŽǁĞĚ�ďǇ�/ƐƚĂŶďƵů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�;hϮͿ͕�^ĂďĂŶĐŦ�hŶŝǀĞƌƐŝƚǇ�;hϯͿ�
ĂŶĚ��ŝůŬĞŶƚ�hŶŝǀĞƌƐŝƚǇ�;hϰͿ͕�ƌĞƐƉĞĐƚŝǀĞůǇ͘ 

Table 7. Topsis ranking results 

Universities *
iS

 

�
iS

 

*
iC

 
Ranking 

hϭ 0,009228 0,066177 0,877623 1 

hϮ Ϭ͕ϬϭϰϮϳϮ 0,060692 0,809617 2 

hϯ 0,030128 0,052255 Ϭ͕ϲϯϰϮϵϳ ϰ 

hϰ 0,029203 Ϭ͕ϬϰϱϰϮ Ϭ͕ϲϬϴϲϲϰ 6 

hϱ 0,030697 Ϭ͕Ϭϰϴϱϭ Ϭ͕ϲϭϮϰϰϵ 5 

hϲ 0,033808 0,062053 Ϭ͕ϲϰϳϯϮϭ 3 

hϳ 0,060168 0,032829 0,353011 8 

hϴ Ϭ͕ϬϰϳϵϬϲ 0,027236 Ϭ͕ϯϲϮϰϱϲ 7 

hϵ 0,063085 Ϭ͕ϬϮϭϵϴϰ Ϭ͕ϮϱϴϰϮϳ 9 

hϭϬ 0,065736 Ϭ͕ϬϬϵϮϰϲ 0,123316 10 

/ƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ƵŶŝǀĞƌƐŝƚǇ�ǁŝƚŚ�ƚŚĞ�ďĞƐƚ�ƉĞƌĨŽƌŵĂŶĐĞ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĞǀĂůƵĂƚŝŽŶ�ƐĐŽƌĞƐ�ŽďƚĂŝŶĞĚ�ďǇ�dŽƉƐŝƐ�ŵĞƚŚŽĚ͕�ũƵƐƚ�
ůŝŬĞ� ŝŶ��ĚĂƐ�ŵĞƚŚŽĚ͕� ŝƐ�DŝĚĚůĞ��ĂƐƚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ� ;hϭͿ͘�dŚŝƐ�ƵŶŝǀĞƌƐŝƚǇ� ŝƐ� ĨŽůůŽǁĞĚ�ďǇ� /ƐƚĂŶďƵů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ� ;hϮͿ͕�
zŝůĚŝǌ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�;hϲͿ�ĂŶĚ�^ĂďĂŶĐŦ�hŶŝǀĞƌƐŝƚǇ�;hϯͿ͕�ƌĞƐƉĞĐƚŝǀĞůǇ͘ 

Table 8. �ŽŵƉĂƌĂƚŝǀĞ�ranking results of entrepreneurial and innovative universities 

Universities dh�/d�< Edas Topsis 
DŝĚĚůĞ��ĂƐƚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ 1 1 1 
/ƐƚĂŶďƵů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ 2 2 2 
^ĂďĂŶĐŦ�hŶŝǀĞƌƐŝƚǇ 3 3 ϰ 
7ŚƐĂŶ��ŽŒƌĂŵĂĐŦ��ŝůŬĞŶƚ�hŶŝǀĞƌƐŝƚǇ ϰ ϰ 6 
�ŽŒĂǌŝĕŝ�hŶŝǀĞƌƐŝƚǇ 5 6 5 
zŦůĚŦǌ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ 6 5 3 
'ĞďǌĞ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ 7 8 8 
,ĂĐĞƚƚĞƉĞ�hŶŝǀĞƌƐŝƚǇ 8 7 7 
/ǌŵŝƌ�/ŶƐƚŝƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ 9 9 9 
�ŐĞ�hŶŝǀĞƌƐŝƚǇ 10 10 10 
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360 
dĂďůĞ�ϴ�ĐŽŶƚĂŝŶƐ�ƚŚĞ�ĐŽŵƉĂƌĂƚŝǀĞ�ƌĂŶŬŝŶŐ�ƌĞƐƵůƚƐ�ŽĨ��ŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ�/ŶŶŽǀĂƚŝǀĞ�ƵŶŝǀĞƌƐŝƚŝĞƐ͘��ĐĐŽƌĚŝŶŐ�ƚŽ��ĚĂƐ�ĂŶĚ�dŽƉƐŝƐ 

ŵĞƚŚŽĚƐ͕� ǁŚŝůĞ� DŝĚĚůĞ� �ĂƐƚ� dĞĐŚŶŝĐĂů� hŶŝǀĞƌƐŝƚǇ� ;hϭͿ� ƌĂŶŬƐ� ĨŝƌƐƚ� ŝŶ� ďŽƚŚ� ŵĞƚŚŽĚƐ͕� /ƐƚĂŶďƵů� dĞĐŚŶŝĐĂů� hŶŝǀĞƌƐŝƚǇ� ;hϮͿ� ƌĂŶŬƐ�
ƐĞĐŽŶĚ�ŝŶ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ĞǀĂůƵĂƚŝŽŶ�ƌĂŶŬŝŶŐƐ͘�^ĂďĂŶĐŦ�hŶŝǀĞƌƐŝƚǇ�;hϯͿ�ƌĂŶŬƐ�ƚŚŝƌĚ�ĨŽƌ�ƚŚĞ��ĚĂƐ�ŵĞƚŚŽĚ͕�ǁŚŝůĞ�zŝůĚŝǌ�dĞĐŚŶŝĐĂů�
hŶŝǀĞƌƐŝƚǇ�;hϲͿ�ƌĂŶŬƐ�ƚŚŝƌĚ�ĨŽƌ�ƚŚĞ�dŽƉƐŝƐ�ŵĞƚŚŽĚ͘�tŚĞŶ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ĂƌĞ�ĞǀĂůƵĂƚĞĚ�ŝŶ�ŐĞŶĞƌĂů͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ ƚŚĞ�
ĨŝŶĚŝŶŐƐ�ĂƌĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�dh�/d�<͘ 

CONCLUSION AND RECOMMENDATIONS  

/Ŷ� ƚŚĞ� ŝŶĨŽƌŵĂƚŝŽŶ�ƐŽĐŝĞƚǇ͕�ƵŶŝǀĞƌƐŝƚŝĞƐ�ŚĂǀĞ�ƵŶĚĞƌƚĂŬĞŶ�ŶĞǁ�ƚĂƐŬƐ�ĂŶĚ�ƌĞůĂƚŝŽŶƐŚŝƉƐ� ƚŽ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ĞĐŽŶŽŵŝĐ�ĂŶĚ�ƐŽĐŝĂů�
ĚĞǀĞůŽƉŵĞŶƚ�ǁŚŝůĞ�ŵĂŝŶƚĂŝŶŝŶŐ�ƚŚĞŝƌ�ŽǁŶ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ͘ dŚĞƌĞĨŽƌĞ͕�ƚŚĞǇ�ŚĂǀĞ�ďĞŐƵŶ�ƚŽ�ƉůĂǇ�Ă�ŐƌĞĂƚĞƌ�ƌŽůĞ�ŝŶ�ƚŚĞ�ĞĐŽŶŽŵǇ�ĂŶĚ�
ƐŽĐŝĞƚǇ�ĂƐ�ŽƌŐĂŶŝǌĂƚŝŽŶƐ�ƚŚĂƚ�ƉƌŽĚƵĐĞ͕�ĚŝƐƐĞŵŝŶĂƚĞ�ĂŶĚ�ŚĂǀĞ�ƚŚĞ�ƉŽƚĞŶƚŝĂů�ƚŽ�ĂƉƉůǇ�ŝŶĨŽƌŵĂƚŝŽŶ�;^ĐŚŵŝƚǌ�Ğƚ�Ăů͕͘�ϮϬϭϳͿ͘��ůŽŶŐ�ǁŝƚŚ�
ŐůŽďĂůŝǌĂƚŝŽŶ͕� ĐŚĂŶŐĞƐ� ĂŶĚ� ĚĞǀĞůŽƉŵĞŶƚƐ� ƚĂŬŝŶŐ� ƉůĂĐĞ� ŝŶ� ŝŶĨŽƌŵĂƚŝŽŶ� ĂŶĚ� ĐŽŵŵƵŶŝĐĂƚŝŽŶ� ƚĞĐŚŶŽůŽŐŝĞƐ� ǁŽƌůĚǁŝĚĞ� ĂĨĨĞĐƚ�
ƵŶŝǀĞƌƐŝƚŝĞƐ͕�ƚŽŽ͘�hŶŝǀĞƌƐŝƚŝĞƐ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ŝŶĐƌĞĂƐŝŶŐ�ůĞǀĞůƐ�ŽĨ�ǁĞůů-ďĞŝŶŐ�ŽĨ�ƚŚĞŝƌ�ĐŽƵŶƚƌŝĞƐ�ƚŚĂŶŬƐ�ƚŽ�ƚŚĞŝƌ�
ƌĞƐĞĂƌĐŚ�ĨŝŶĚŝŶŐƐ͕�ĂƐ�ǁĞůů�ĂƐ�ďĞŝŶŐ�ĞĚƵĐĂƚŝŽŶ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ŝŶƐƚŝƚƵƚŝŽŶƐ͘�&Žƌ�ƚŚĞƐĞ�ƌĞĂƐŽŶƐ͕�ŝƚ�ŝƐ�ĞǆƚƌĞŵĞůǇ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ĞĚƵĐĂƚĞ�
ŝŶĚŝǀŝĚƵĂůƐ� ǁŝƚŚ� ƚŚĞ� ǀŝƐŝŽŶ� ĂŶĚ� ĐĂƉĂďŝůŝƚŝĞƐ� ŽĨ� ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ� ĂŶĚ� ŝŶŶŽǀĂƚŝŽŶ� ĂŶĚ� ƚŽ� ŵĂŬĞ� ŝƚ� ǁŝĚĞƐƉƌĞĂĚ� ƚŚƌŽƵŐŚŽƵƚ� ƚŚĞ�
ĐŽƵŶƚƌǇ͘� � �ĞƐŝĚĞƐ͕� ƵŶŝǀĞƌƐŝƚŝĞƐ� ĂƌĞ� ŝŶ� ĐŽŽƉĞƌĂƚŝŽŶ� ĂŶĚ� ŝŶƚĞƌĂĐƚŝŽŶ� ǁŝƚŚ� ǀĂƌŝŽƵƐ� ĨŝĞůĚƐ� ŽĨ� ŝŶĚƵƐƚƌǇ͘� dŚŝƐ� ŝŶƚĞƌĂĐƚŝŽŶ� ŶŽƚ� ŽŶůǇ�
ƐƚƌĞŶŐƚŚĞŶƐ�ƚĞĐŚŶŽůŽŐǇ�ƚƌĂŶƐĨĞƌƐ�ďƵƚ�ĂůƐŽ�ƉƌŽǀŝĚĞƐ�ŵƵƚƵĂů�ďĞŶĞĨŝƚƐ�ĨŽƌ�ƚŚĞ�ƉƵďůŝĐ�ĂŶĚ�ƉƌŝǀĂƚĞ�ƐĞĐƚŽƌƐ͘� 

Η�ŶƚƌĞƉƌĞŶĞƵƌŝĂů� ĂŶĚ� /ŶŶŽǀĂƚŝǀĞ� hŶŝǀĞƌƐŝƚǇ� /ŶĚĞǆΗ� ŚĂƐ� ďĞĞŶ� ƉƵďůŝƐŚĞĚ� ďǇ� dh�/d�<� ƐŝŶĐĞ� ϮϬϭϮ� ŝŶ� ŽƌĚĞƌ� ƚŽ� ĞŶĐŽƵƌĂŐĞ�
ƵŶŝǀĞƌƐŝƚŝĞƐ� ƚŽ� ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ� ĂĐƚŝǀŝƚŝĞƐ� ŝŶ� dƵƌŬĞǇ͘� dŚŝƐ� ŝŶĚĞǆ� ƌĂŶŬƐ� ƵŶŝǀĞƌƐŝƚŝĞƐ� ƵŶĚĞƌ� ĨŽƵƌ� ĚŝŵĞŶƐŝŽŶƐ͕� ďĂƐĞĚ� ŽŶ�
ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ� ĂŶĚ� ŝŶŶŽǀĂƚŝŽŶ� ƉĞƌĨŽƌŵĂŶĐĞƐ͘� &ŽƵƌ� ďĂƐŝĐ� ĚŝŵĞŶƐŝŽŶƐ� ƵƐĞĚ� ŝŶ� ƉĞƌĨŽƌŵĂŶĐĞ� ƌĂŶŬŝŶŐƐ� ĂƌĞ� ƐĐŝĞŶƚŝĨŝĐ� ĂŶĚ�
ƚĞĐŚŶŽůŽŐŝĐĂů� ƌĞƐĞĂƌĐŚ� ĐŽŵƉĞƚĞŶĐĞ͕� ŝŶƚĞůůĞĐƚƵĂů� ƉƌŽƉĞƌƚǇ� ƉŽŽů͕� ĐŽŽƉĞƌĂƚŝŽŶ� ĂŶĚ� ŝŶƚĞƌĂĐƚŝŽŶ͕� ĂŶĚ� ĞĐŽŶŽŵŝĐ� ĐŽŶƚƌŝďƵƚŝŽŶ� ĂŶĚ�
ĐŽŵŵĞƌĐŝĂůŝǌĂƚŝŽŶ͘� dŚŝƐ� ŝŶĚĞǆ� ƌĞƉŽƌƚ� ŝƐ� ĞǆƉĞĐƚĞĚ� ƚŽ� ŝŶƚĞŶƐŝĨǇ� ĐŽŵƉĞƚŝƚŝŽŶ� ŝŶ� ƚŚĞ� ĨŝĞůĚ� ŽĨ� ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ� ĂŶĚ� ŝŶŶŽǀĂƚŝŽŶ�
ďĞƚǁĞĞŶ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ĂŶĚ�ƚŚƵƐ�ďĞŶĞĨŝƚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ƚŚŝƐ�ĨŝĞůĚ͘ 

/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ϮϬϭϴ�ƉĞƌĨŽƌŵĂŶĐĞƐ�ŽĨ�ƚŽƉ�ϭϬ�ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ�ŝŶŶŽǀĂƚŝǀĞ�ƵŶŝǀĞƌƐŝƚŝĞƐ� ŝŶ�dƵƌŬĞǇ�ǁĞƌĞ�ƌĂŶŬĞĚ�ǁŝƚŚ�D��D�
ŵĞƚŚŽĚƐ͘�/Ŷ�ƚŚŝƐ�ĚŝƌĞĐƚŝŽŶ͕�ƚŚĞ�ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ĂŶĚ�ŝŶŶŽǀĂƚŝǀĞ�ƵŶŝǀĞƌƐŝƚǇ�ŝŶĚĞǆ�ĐƌŝƚĞƌŝĂ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�dh�/d�<�ǁĞƌĞ�ƚĂŬĞŶ�ŝŶƚŽ�
ĂĐĐŽƵŶƚ͘� &ŝƌƐƚůǇ͕� ƚŚĞ� ŽďũĞĐƚŝǀĞ� ǁĞŝŐŚƚƐ� ŽĨ� ƚŚĞ� ĐƌŝƚĞƌŝĂ� ǁĞƌĞ� ĚĞƚĞƌŵŝŶĞĚ� ďǇ� �ŶƚƌŽƉǇ� ŵĞƚŚŽĚ͘� dŚĞŶ͕� ƚŚĞ� ƉĞƌĨŽƌŵĂŶĐĞƐ� ŽĨ� ƚŚĞ�
ƵŶŝǀĞƌƐŝƚŝĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ��ĚĂƐ�ĂŶĚ�dŽƉƐŝƐ�ŵĞƚŚŽĚƐ͕�ǁŚŝĐŚ�ĂƌĞ� ĨƌŽŵ�D��D�ŵĞƚŚŽĚƐ͕�ĂŶĚ� ƌĂŶŬĞĚ�ĂŶĚ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�
dh�/d�<�ƌĞƐƵůƚƐ͘�DŝĚĚůĞ��ĂƐƚ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ƌĂŶŬƐ�ĨŝƌƐƚ�ŝŶ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ĞǀĂůƵĂƚŝŽŶ�ƌĂŶŬŝŶŐ�ŵĂĚĞ�ĂĐĐŽƌĚŝŶŐ�ƚŽ��ĚĂƐ�ĂŶĚ�
dŽƉƐŝƐ�ŵĞƚŚŽĚƐ͘�/ƐƚĂŶďƵů�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ƌĂŶŬƐ�ƐĞĐŽŶĚ�ĨŽƌ��ĚĂƐ�ĂŶĚ�dŽƉƐŝƐ�ŵĞƚŚŽĚƐ͘�^ĂďĂŶĐŦ�hŶŝǀĞƌƐŝƚǇ�ƌĂŶŬƐ�ƚŚŝƌĚ�ĨŽƌ�ƚŚĞ�
�ĚĂƐ�ŵĞƚŚŽĚ�ĂŶĚ�ĨŽƵƌƚŚ�ĨŽƌ�ƚŚĞ�dŽƉƐŝƐ�ŵĞƚŚŽĚ͘�tŚĞŶ�ƚŚĞ�ŽǀĞƌĂůů�ƌĂŶŬŝŶŐ�ŽĨ�Ăůů�ƵŶŝǀĞƌƐŝƚŝĞƐ�ǁĂƐ�ĞǆĂŵŝŶĞĚ͕� ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�
ƚŚĂƚ�ƚŚĞŝƌ�ĨŝŶĚŝŶŐƐ�ǁĞƌĞ�ƋƵŝƚĞ�ƐŝŵŝůĂƌ�ƚŽ�dh�/d�<�ƌĂŶŬŝŶŐƐ͘� 

tŚĞŶ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ� ŝŶ�ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ�ĐŽŶĚƵĐƚĞĚ�ƵƐŝŶŐ�ĚŝĨĨĞƌĞŶƚ�D��D�ŵĞƚŚŽĚƐ�ĂƌĞ�ĞǆĂŵŝŶĞĚ͕� ŝƚ� ŝƐ�ƐĞĞŶ�ƚŚĂƚ͕�
ĂŐĂŝŶ͕�ƐŝŵŝůĂƌ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�dh�/d�<�ƌĂŶŬŝŶŐ�ƌĞƐƵůƚƐ�;PŵƺƌďĞŬ�ĂŶĚ�<ĂƌĂƚĂƔ͕�ϮϬϭϴ͖��ƌ�ĂŶĚ�zŝůĚŝǌ�ϮϬϭϴͿ͘�hŶŝǀĞƌƐŝƚŝĞƐ�
ƐŚŽƵůĚ�ƐƵƉƉŽƌƚ�ƐĐŝĞŶƚŝĨŝĐ�ƐƚƵĚŝĞƐ͕�ƉƵƚ�ĞŵƉŚĂƐŝƐ�ŽŶ�ZΘ��ĂĐƚŝǀŝƚŝĞƐ͕�ƵŶŝǀĞƌƐŝƚǇ-ŝŶĚƵƐƚƌǇ�ĐŽŽƉĞƌĂƚŝŽŶ�ĂŶĚ�ƉĂƚĞŶƚ�ƐƚƵĚŝĞƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�
ƌŝƐĞ�ŝŶ�ƉĞƌĨŽƌŵĂŶĐĞ�ƌĂŶŬŝŶŐƐ͘�dŚĞ�ƵƐĞ�ŽĨ�ŵƵůƚŝƉůĞ�ŵĞƚŚŽĚƐ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ĐŽŵƉĂƌŝƐŽŶ�
ĂŶĚ�ĐŽŶƐŝƐƚĞŶĐǇ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ͘�/ƚ�ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ƚŽ�ĞǆƉĂŶĚ�ĨƵƚƵƌĞ�ƐƚƵĚŝĞƐ�ƚŽ�ĐŽǀĞƌ�Ăůů�ƵŶŝǀĞƌƐŝƚŝĞƐ�ŝŶ�dƵƌŬĞǇ�ĂŶĚ�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞ�
ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ďǇ�ƵƐŝŶŐ�ĚŝĨĨĞƌĞŶƚ�D��D�ŵĞƚŚŽĚƐ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƚŚĞ�ŵĞƚŚŽĚƐ�ƵƐĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ƐŽůǀĞ�ĚŝĨĨĞƌĞŶƚ�
ĚĞĐŝƐŝŽŶ-ŵĂŬŝŶŐ�ƉƌŽďůĞŵƐ͘  

Declaration of Conflicting Interests  
dŚĞ�ĂƵƚŚŽƌ�ĚĞĐůĂƌĞĚ�ŶŽ�ƉŽƚĞŶƚŝĂů� ĐŽŶĨůŝĐƚƐ� ŽĨ� ŝŶƚĞƌĞƐƚ�ǁŝƚŚ� ƌĞƐƉĞĐƚ� ƚŽ� ƚŚĞ� ƌĞƐĞĂƌĐŚ͕� ĂƵƚŚŽƌƐŚŝƉ͕� ĂŶĚͬŽƌ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ� ƚŚŝƐ�

ĂƌƚŝĐůĞ͘ 

Funding 
dŚĞ�ĂƵƚŚŽƌ ƌĞĐĞŝǀĞĚ�ŶŽ�ĨŝŶĂŶĐŝĂů�ƐƵƉƉŽƌƚ�ĨŽƌ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĂƵƚŚŽƌ-ƐŚŝƉ͕�ĂŶĚͬŽƌ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ƚŚŝƐ�ĂƌƚŝĐůĞ͘ 

^ƚĂƚĞŵĞŶƚƐ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ĞƚŚŝĐƐ 
/� ŚĞƌĞďǇ� ĚĞĐůĂƌĞ� ƚŚĂƚ� ƚŚĞ� ƐƚƵĚǇ� ŚĂƐ� ŶŽƚ� ƵŶĞƚŚŝĐĂů� ŝƐƐƵĞƐ� ĂŶĚ� ƚŚĂƚ� ƌĞƐĞĂƌĐŚ� ĂŶĚ� ƉƵďůŝĐĂƚŝŽŶ� ĞƚŚŝĐƐ� ŚĂǀĞ� ďĞĞŶ� ŽďƐĞƌǀĞĚ�

ĐĂƌĞĨƵůůǇ͘ 

�ƚŚŝĐƐ��ŽŵŵŝƚƚĞĞ��ƉƉƌŽǀĂů�/ŶĨŽƌŵĂƚŝŽŶ 
^ŝŶĐĞ�ƚŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�ŽƉĞŶ�ĂĐĐĞƐƐ�ĚĂƚĂ� ĨƌŽŵ�ƚŚĞ�dh�/d�<͕� ƚŚĞ�ĂƉƉƌŽǀĂů�ŽĨ� ƚŚĞ�ĞƚŚŝĐƐ�ĐŽŵŵŝƐƐŝŽŶ�ǁĂƐ�ŶŽƚ�

ĂƉƉůŝĞĚ͘ 
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Abstract 
This study aims to analyze the reflective thinking skills of the 7th and 8th grade students toward problem solving. Using both 
qualitative and quantitative data collection tools, this study draws on the mixed-methods design. The sample consists of a total 
of 167 students, including 78 female and 89 male students studying in a middle school in the district of Fatih, province of 
Istanbul, Turkey in the 2019-2020 academic year. To that end, this study benefits from “The Reflective Thinking Ability Scale 
towards Problem Solving” and a personal information form to gather quantitative data. Qualitative data are obtained through 
reflective dialogue forms that present the semi-structured interview questions. The analysis of the quantitative data is 
performed through descriptive statistics methods, independent samples t-test, correlation analysis whereas the analysis of the 
qualitative data is conducted through descriptive analysis. The analyses performed in this study ascertain that the reflective 
thinking ability of the students toward problem solving is high. This study also concludes that there is a significant correlation 
between this ability and mathematics achievement whilst there is no such significant correlation across genders and grade 
levels. Based on the analysis of the qualitative data, it is notable that the reflections of the students are lacking and inadequate 
in each sub-dimension of reflective thinking, namely, questioning, reasoning and evaluation sub-dimensions, as well as in this 
ability in general.  
 
Pǌ 
�Ƶ� ĕĂůŦƔŵĂŶŦŶ� ĂŵĂĐŦ� ϳ͘� ǀĞ� ϴ͘ ƐŦŶŦĨ� ƂŒƌĞŶĐŝůĞƌŝŶŝŶ� ƉƌŽďůĞŵ� ĕƂǌŵĞǇĞ� ǇƂŶĞůŝŬ� ǇĂŶƐŦƚŦĐŦ� ĚƺƔƺŶŵĞ�ďĞĐĞƌŝůĞƌŝŶŝ� ŝŶĐĞůĞŵĞŬƚŝƌ͘� �Ƶ�
ĂŵĂĕůĂ�ŶŝĐĞů�ǀĞ�ŶŝƚĞů�ǀĞƌŝ�ƚŽƉůĂŵĂ�ĂƌĂĕůĂƌŦŶŦŶ�ďŝƌůŝŬƚĞ�ŬƵůůĂŶŦůĚŦŒŦ�ŬĂƌŵĂ�ĚĞƐĞŶ�ďĞŶŝŵƐĞŶŵŝƔƚŝƌ͘��ĂůŦƔŵĂŶŦŶ�ƂƌŶĞŬůĞŵŝŶŝ�ϮϬϭϵ-
ϮϬϮϬ�ĞŒŝƚŝŵ�ƂŒƌĞƚŝŵ�ǇŦůŦŶĚĂ�7ƐƚĂŶďƵů�ŝůŝŶŝŶ�&ĂƚŝŚ�ŝůĕĞƐŝŶĚĞ�ǇĞƌ�ĂůĂŶ�ďŝƌ�ŽƌƚĂŽŬƵůĚĂ�ƂŒƌĞŶŝŵ�ŐƂƌŵĞŬƚĞ�ŽůĂŶ�ϳϴ�ŬŦǌ�ϴϵ�ĞƌŬĞŬ�ŽůŵĂŬ�
ƺǌĞƌĞ�ϭϲϳ�ƂŒƌĞŶĐŝ�ŽůƵƔƚƵƌŵĂŬƚĂĚŦƌ͘� �ƌĂƔƚŦƌŵĂĚĂ͕�nicel verileri toplamak için ͞WƌŽďůĞŵ��ƂǌŵĞǇĞ�zƂŶĞůŝŬ�zĂŶƐŦƚŦĐŦ��ƺƔƺŶŵĞ�
�ĞĐĞƌŝƐŝ�PůĕĞŒŝ͟ ve ŬŝƔŝƐĞů� ďŝůŐŝ� ĨŽƌŵƵ� ŬƵůůĂŶŦůŵŦƔƚŦƌ͘ EŝƚĞů� ǀĞƌŝůĞƌ͕� ǇĂƌŦ� ǇĂƉŦůĂŶĚŦƌŦůŵŦƔ� ŐƂƌƺƔŵĞ� ƐŽƌƵůĂƌŦŶĚĂŶ�ŽůƵƔĂŶ� ǇĂŶƐŦƚŦĐŦ�
ĚŝǇĂůŽŐ�ĨŽƌŵƵ�ŝůĞ�ĞůĚĞ�ĞĚŝůŵŝƔƚŝƌ͘�Verilerin analiz sürecinde nicel veriler için betimsel istatistiki ǇƂŶƚĞŵůĞƌ, ďĂŒŦŵƐŦǌ�ƂƌŶĞŬůĞŵůĞƌ�
t-testi, korelasyon analizi, ve nitel veriler için betimsel analiz ŬƵůůĂŶŦůŵŦƔƚŦƌ͘��ŶĂůŝǌůĞƌ�ƐŽŶƵĐƵnda ƂŒƌĞŶĐŝůĞƌŝŶ�ƉƌŽďůĞŵ�ĕƂǌŵĞǇĞ�
ǇƂŶĞůŝŬ�ǇĂŶƐŦƚŦĐŦ�ĚƺƔƺŶŵĞ�ďĞĐĞƌŝůĞƌŝŶŝŶ�ǇƺŬƐĞŬ�ŽůĚƵŒƵ�ďƵůƵŶŵƵƔƚƵƌ͘�Bu ďĞĐĞƌŝ�ŝůĞ�ŵĂƚĞŵĂƚŝŬ�ďĂƔĂƌŦƐŦ�ĂƌĂƐŦŶĚĂ�ĂŶůĂŵůŦ�ďŝƌ�ŝůŝƔŬŝ�
ŽůĚƵŒƵ�ďƵůƵŶƵƌŬĞŶ͕�ĐŝŶƐŝǇĞƚ� ǀĞ�ƐŦŶŦĨ�ĚƺǌĞǇŝŶĞ�ŐƂƌĞ�ƉƌŽďůĞŵ�ĕƂǌŵĞǇĞ�ǇƂŶĞůŝŬ� ǇĂŶƐŦƚŦĐŦ�ĚƺƔƺŶŵĞ�ďĞĐĞƌŝƐŝŶŝŶ�ĂŶůĂŵůŦ� ĨĂƌkůŦůŦŬ�
ŐƂƐƚĞƌŵĞĚŝŒŝ� ƐŽŶƵĐƵŶĂ� ƵůĂƔŦůŵŦƔƚŦƌ͘� Nitel verilerin analizleri sonucunda, yĂŶƐŦƚŦĐŦ� ĚƺƔƺŶŵĞŶŝŶ� ƐŽƌŐƵůĂŵĂ͕� ŶĞĚĞŶůĞŵĞ� ǀĞ�
ĚĞŒĞƌůĞŶĚŝƌŵĞ� Ăůƚ� ďŽǇƵƚůĂƌŦŶŦŶ� ŚĞƌ� ďŝƌŝŶĚĞ ve bu becerinin genelinde, ƂŒƌĞŶĐŝlerin ƉƌŽďůĞŵ� ĕƂǌƺŵůĞƌŝŶĞ� ǇƂŶĞůŝŬ� ǇĂŶƐŦƚŦĐŦ�
diyalog ďĂŬŦŵŦŶĚĂŶ eksik ve yetersiz ǇĂŶƐŦƚŵĂůĂƌ�ǇĂƉƚŦŒŦ�ŐƂƌƺůŵƺƔƚƺƌ͘� 
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The concepts of problem solving, critical thinking, metacognitive thinking, creative thinking and reflective thinking are among 
higher-order thinking skills and are closely related to each other (ErdoŒan, 2019). Reflective thinking as one of higher-order 
thinking skills has been widely addressed in the literature (ErdoŒan and bengüů͕� ϮϬϭϴ͖�Griffin, 2003͖�'ürol, 2011͖� :ĂŶƐĞn and 
Spitzer, 2009). It is notable that researchers define reflective thinking in different ways. Indeed, DĞǌŝƌŽǁ� ;ϭϵϵϭͿ�argues that 
reflective thinking is “an important part of the learning process that combines past interpretations and new experiences to 
construct conceptualizations of the future by performing different functions to meet the needs of the individual.” (p.101). Kember 
et al. (2000) defines reflective thinking skill as one’s thinking about what s/he can do to overcome a problem, questioning about, 
evaluating and comparing his/her thoughts. �ƌƐƂǌůƺ�;ϮϬϬϴͿ describes this skill as reflection on and questioning past, present and 
future experiences, and then evaluating the steps to be taken to solve the problems arising from such reflection and questioning. 
Reflective thinking is a reflection process through which an individual thoroughly questions any subject s/he deals with, examines 
reasons while developing assumptions on the subject, and lastly identifies his/her misconceptions about the subject and explores 
new ways. 

/Ŷ� ƚŚĞ�ƌĞůĞǀĂŶƚ� ůŝƚĞƌĂƚƵƌĞ͕��ĞǁĞǇ͕�DĞǌŝƌŽǁ�ĂŶĚ�^ĐŚƂŶ are the scholars who led the main discussion on reflective thinking. 
�ĞǁĞǇ� ;ϭϵϵϭͿ� approached this concept based on problem-solving stages͖�DĞǌŝƌŽǁ� (1991) highlighted emotions in reflective 
thinking and ^ĐŚƂŶ�;ϭϵϴϳͿ�ĚŝƐƚŝŶŐƵŝƐŚĞĚ�ďĞƚǁĞĞŶ�ƚǁŽ�types of reflective practice: reflection in action and reflection on action. 
While reflection in action focuses on solving problems that emerge during the action, reflection on action is about an evaluation, 
respective analysis of the action, after the action is taken, and a systematic and deliberate reflection on it in every aspect ;�ĞǁĞǇ͕�
ϭϵϵϭ͖�DĞǌŝƌŽǁ͖�ϭϵϵϭ͖�^ĐŚƂŶ͕�ϭϵϴϳ͖�ĐŝƚĞĚ�ĨƌŽŵ��ĂǇƌĂŬ�ĂŶĚ�Usluel, 2011). �ĞǁĞǇ�;ϭϵϯϯͿ�ƌĞƉŽƌƚƐ�ƚŚĂƚ�ƌĞĨůĞĐƚŝǀĞ�ƚŚŝŶŬŝŶŐ�ƉƌŽĐĞƐƐ 
consists of five stages: suggestions, problems, hypotheses, reasoning and testing. Suggestions: the ideas that appear in the mind 
of an individual when faced with a complex situation. Problems: the effort to see the bigger picture, rather than facing the details. 
,ǇƉŽƚŚĞƐŝƐ͗� is what can be done with due consideration of the suggestions. It requires further thinking over the information. 
Reasoning: new developments created with knowledge, ideas and past experiences. Testing: process of testing problems to 
produce a solution. In the last step, a new problem may emerge or the existing problem may be solved. Each stage of reflective 
ƚŚŝŶŬŝŶŐ�ƉƌŽĐĞƐƐ�ĚŽĞƐ�ŶŽƚ�ĨŽůůŽǁ�Ă�ĐĞƌƚĂŝŶ�ŽƌĚĞƌ�ĂŶĚ�ŝƐ�ŝŶ�ŚĂƌŵŽŶǇ�ǁŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ�;<ŦǌŦůŬĂǇĂ�ĂŶĚ��Ɣkar, 2009). �ŝĨĨĞƌĞŶƚ�ƚŽŽůƐ�ĂƌĞ�
used for reflective thinking. For example, activities such as reflective diaries, reflective dialogue, reflective writing, videotapes, 
thinking aloud, and group discussions are the tools that allow a reflective thinking process ;<ŦǌŦůŬĂǇĂ�ĂŶĚ��Ɣkar, 2009). Previous 
studies have investigated the effects of these reflective thinking tools on success (�ŽŶƚĂy, 2012), problem-solving skills, attitude 
and anxiety (Küçük, 2019), as well as ƌĞĨůĞĐƚŝǀĞ�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�;�ĂǇƌĂŬ�ĂŶĚ�hƐůƵĞů͕�ϮϬϭϭ͖��ĂŶ�ĂŶĚ��ůƚƵŶƚĂƔ, 2016). 

Reflective thinking skills in mathematics education have gained more importance since they were associated with problem 
solving. The basic skill of mathematics is problem solving (ErdoŒan, 2019). Problem solving process is a process whereby higher-
order thinking skills are acquired. The PISA 2003 technical report prepaƌĞĚ�ďǇ�K����explains the steps to be followed in problem 
solving process as follows: defining the problem in real terms, determining appropriate information or limitations, presenting 
possible options or solutions, solving the problem, controlling the solution and sharing the results (Cited from <ŦǌŦůŬĂǇĂ�and AƔkar, 
2009). The use of reflective thinking in problem solving process indicates the reflective problem-solving skill. In other words, if 
reflective thinking skills are dominantly present in the problem-solving steps, problem solving skills are involved too ;^ĂǇŐŦůŦ�ĂŶĚ�
Atahan, 2014). Numerous studies are available on reflective thinking skills toward problem solving (Baki, Güç and ÖǌŵĞŶ͕�ϮϬϭϮ͖�
BaƔ and <ŦǀŦůĐŦŵ͕�ϮϬϭ3͖��ũƵůĂŶĚ͕�ϮϬϬϰ͖��ĂŶ͕�ϮϬϭϱ͖��ĞŵŝƌĞů͕��ĞƌŵĂŶ�and <ĂƌĂŐĞĚŝŬ͕�ϮϬϭϱ͖��ƌĚŽŒĂŶ͕�ϮϬϭϵ͖�'üneƔ͕�ϮϬϭϱ͖�,ŽŶŐ�and 
�ŚŽŝ͕�ϮϬϭϱ͖�^ĂǇŐŦůŦ�and �ƚĂŚĂŶ͕�ϮϬϭϰ͖�bĞŶ͕�ϮϬϭϯ͖�dĂƚ͕�ϮϬϭϱ͖�dƵŶĐĞƌ�and PǌĞƌĞŶ͕�ϮϬϭϮ͖�můŬĞƌ͕�ϮϬϭϵͿ͘�Among them, the study by 
,ŽŶŐ�ĂŶĚ��ŚŽŝ�;Ϯ015) developed a reliable and valid questionnaire to measure reflective thinking toward problem solving. BaƔ 
ĂŶĚ� <ŦǀŦůĐŦŵ� ;ϮϬϭ3) examined the relationship between high-school students' achievement in geometry and their reflective 
thinking skills toward problem solving and found a high positive correlation between these two variables. ̂ ĂǇŐŦůŦ�ĂŶĚ��ƚĂŚĂŶ�;ϮϬϭϰͿ�
performed a study to determine the reflective thinking skill levels of gifted children toward problem solving and concluded that 
the reflective thinking skills of these children are high. Also, through an experimental study, ^ĂƌŦƚĞƉĞĐŝ�;ϮϬϭϳͿ�ƐƚƵĚŝĞĚ�the effect 
of the digital storytelling method on the reflective thinking skills of the participants at the middle school level and ascertained that 
it had a positive effect. The study also found out that the number of activities/homework performed by the participants in an 
online learning environment affected the development of reflective thinking skills. 

The actions involved in reflective thinking process toward problem solving are questioning, reasoning and evaluation (<ŦǌŦůŬĂǇĂ�
and AƔkar, 2009). Questioning is the process where one seeks answers to herself/himself or to questions from others. The process 
of reasoning urges one to investigate the cause of his/her actions by establishing cause-effect relationships. Evaluation allows one 
to look back at her/his previous actions and distinguish between what is wrong and right. Individuals with reflective thinking skills 
question, think, produce, synthesize previous learning with new information, adapt and apply the information they produce to 
ƚŚĞŝƌ� ĚĂŝůǇ� ůŝĨĞ� ;zŦůĚŦƌŦŵ� ĂŶĚ� zŦůĚŦǌ͕� ϮϬϭϵͿ͘ DŽƌĞŽǀĞƌ͕� ƌĞĨůĞĐƚŝǀĞ� ƚŚŝŶŬŝŶŐ� ůĞĂĚƐ� ƐƚƵĚĞŶƚƐ� ƚŽ� ůĞĂƌŶ� ƚŚƌŽƵŐŚ� ƚŚĞŝƌ� ĞǆƉĞƌŝĞŶĐĞƐ͕� ƚŽ�
become aware of what they are doing, to reflect on them, to take responsibility for their own learning, to identify and correct 
their own mistakes, to think critically, to develop problem solving and research skills (Tok, 2008). Albayrak and SimƔek (2018) state 
that offering an effective learning-teaching setting, reflective thinking activities provide students and teachers with a solution-
oriented approach. Students are guides who observe and shape their own work in the reflective thinking process ;zŦůĚŦƌŦŵ͕�ϮϬϭϯͿ͘�
Thus, students who are responsible for their own learning will be hopefully involved in an effective learning process. It appears 
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that reflective thinking skills are important skills for achieving the student profile targeted in new curricula Reflective thinking skills 
help individuals in the problem-solving process and can be best revealed in the problem-solving process ;<ŦǌŦůŬĂǇĂ�ĂŶĚ��Ɣkar, 
2009). Reflective dialogue, which involves reflective thinking, offers students the opportunity to discuss a topic (Kramarski and 
Kohen, 2017). Students can reflect on the topic during the discussion and review, question and evaluate what they have learned 
in this reflection process. These being said, addressing problem solving and reflective thinking together, this study explores the 
reflective thinking skills of students toward problem solving through reflective dialogues.  

This study seeks to analyze the reflective thinking skills of the 7th and 8th grade students toward problem solving and to reveal 
the reflective thinking process whereby the students reflect on certain problems. Accordingly, it aims to answer the following 
research questions: 

1) At what level are the reflective thinking skills of the 7th and 8th grade students toward problem solving? 

     1.1) �Ž�ƚŚĞ�ƌĞĨůĞĐƚŝǀĞ�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƚŽǁĂƌĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�differ by grade level? 

     1.2) �Ž�ƚŚĞ�ƌĞĨůĞĐƚŝǀĞ�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƚŽǁĂƌĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�differ by gender? 

     1.3) Are reflective thinking skills toward problem solving significantly correlated with mathematics achievement? 

2) What reflective thinking skills do the 7th and 8th grade students use toward problem solving?  

D�d,K� 

Research Model 
This study draws on the mixed-methods sequential explanatory design, which is one of the mixed-methods research designs. 

The mixed-methods sequential explanatory design is intended to use qualitative data to explain quantitative findings in more 
detail (Creswell, 2017). The first part of this study includes the process of collecting and analyzing qualitative data through various 
measurement tools. Then, the qualitative data are explained through interviews made in the quantitative part of this study.  

^ƚƵĚǇ�'ƌŽƵƉ 
      The study population consists of 7th and 8th grade students studying in middle schools in the district of Fatih, province of 
Istanbul, Turkey. A total of 167 students, including 78 female and 89 male students studying in a middle school in the district of 
Fatih, province of Istanbul, participated in this study. 118 of them are 7th graders whereas 49 are 8th graders. The participants who 
are easily accessible were selected for the sample. Within the qualitative part of this study, 12 students (10 female and 2 male), 
including six 7th graders and six 8th graders, were interviewed through semi-structured interviews. Two students in each 
mathematics achievement group (low, moderate and high) for each grade are included in this study to achieve maximum variation 
sampling. The success of students in the mathematics course was considered as a criterion in this process. The eligibility of the 
students selected was also confirmed by their mathematics teachers.  
Table 1. dŚĞ�ĚĞŵŽŐƌĂƉŚŝĐ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�the students 

Student Grade Level Gender Mathematics achievement 
S1 7 DĂůĞ Low 
S2 7 Female Low 
S3 7 Female DŽĚĞƌĂƚĞ  
S4 7 Female DŽĚĞƌĂƚĞ 
S5 7 Female ,ŝŐŚ 
S6 7 DĂůĞ ,ŝŐŚ 
S7 8 Female Low 
S8 8 Female Low 
S9 8 Female DŽĚĞƌĂƚĞ 
S10 8 Female DŽĚĞƌĂƚĞ 
S11 8 Female ,ŝŐŚ 
S12 8 Female ,ŝŐŚ 

 

�ĂƚĂ��ŽůůĞĐƚŝŽŶ�dŽŽůƐ�ĂŶĚ�WƌŽĐĞƐƐ 

       The first part of this study includes the process of collecting qualitative data. The data collection in the qualitative part of this 
study was performed through the personal information form designed by the researcher and “The Reflective Thinking Ability Scale 
towards Problem Solving͟�ĚĞǀĞůŽƉĞĚ�ďǇ�<ŦǌŦůŬĂǇĂ�ĂŶĚ��Ɣkar (2009). This scale consists of 14 items and three sub-dimensions. The 
questioning dimension includes five items (1st, 3rd, 7th, 9th and 13th ŝƚĞŵƐͿ͖�ƚŚe evaluation dimension includes five items (2nd, 4th, 
6th, 10th and 14th items) and the reasoning dimension includes four items (5th, 8th, 11th and 12th items). Examples of the items in 
this scale are: the 13th item in the scale reads “When I read a problem, I ask myself questions to understand what the problem 
says and asks.” In the questioning sub-dimension, the 4th item reads “I evaluate the possible solutions one by one to find a better 
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solution to the next problem” in the evaluation sub-dimension and the 8th item reads “While solving a problem, I think about the 
reasons for the operations and try to establish a connection with the results I have found” in the reasoning sub-dimension. This 
scale has no reverse item͘�<ŦǌŦůŬĂǇĂ�ĂŶĚ��Ɣkar (2009) conducted a confirmatory factor analysis for validating the reflective thinking 
ability scale towards problem solving with 7th grade students and concluded that the fit indices were acceptable. They found the 
Cronbach’s Alpha reliability coefficient of this scale as 0.872. This study measured its Cronbach’s Alpha reliability coefficient as 
0.855. The items in this 5-point Likert scale represent five frequency responses as “never, rarely, sometimes, often and always.” 
These responses are scored as Always=5, Often=4, Sometimes=3, Rarely=2, Never=1. The students were asked to consider the 
frequency of the action stated while filling the scale. The total scale score was calculated by summing the scores that represent 
the answers given to 14 items in the scale. Thus, the highest possible score for this score is 70 whilst the lowest score is 14. The 
range of the total score symbolizes the degree to which one has reflective thinking skills. To interpret the data more precisely, the 
range coefficients were determined using the [(Number of options - 1) / formula for number of options]. Accordingly, the values 
with a range of 1.00-1.80 are very low͖�ŽĨ�ϭ͘ϴϭ-2.60 are low, of 2.61-3.40 are moderate, of 3.41-4.20 are high and of 4.21-5.00 are 
very high. 

     The researchers, based on the analyses and results of the data obtained, supported the quantitative findings with qualitative 
data and provided more in-depth information. To collect data for the qualitative part of this study, the researcher designed and 
used “the reflective dialogue form” with 10 open-ended questions in the form of semi-structured interview. The questions in the 
form of reflective dialogue were prepared using the three sub-dimensions of reflective thinking reported by <ŦǌŦůŬĂǇĂ�ĂŶĚ��Ɣkar 
(2009). The 1st, 4th, 6th and 7th questions in the form are related to the reasoning sub-ĚŝŵĞŶƐŝŽŶ͖�ƚŚĞ�Ϯnd, 3rd and 5th questions are 
linked to the questioning sub-dimension and the 8th, 9th and 10th questions are associated with the evaluation sub-dimension. The 
questions in the form were reviewed by two field experts on mathematics education and finalized based on their feedback. 
Examples of the questions in the reflective dialogue form are presented below: 

Questioning: “Which method did you use in solving this problem? How did you decide to apply this method?” 

Reasoning: “How did you utilize the mathematical tools you used in problem solving? Please explain.” 

Evaluation: “After you solved the problem, what did you do to be sure of the result you calculated? Please explain.” 

     In the qualitative part, a total of 12 students, two students in each mathematics achievement group (low, moderate and high) 
for each grade, were interviewed. Prior to the interviews, each student was asked two problems for the problem-solving process. 
Then, the students were asked the questions in the reflective dialogue form to reveal their reflecting thinking ability toward 
problem solving. Once the students completed the problem-solving process, the reflective dialogues between them and the 
researchers on problem solutions were voice-recorded. The interviews lasted about 20-30 minutes. The problems used in the 
interviews were obtained from the skill-based tests and sample questions prepared by the Turkish DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ͕�
provided that the answers were not shown. An expert on mathematics education and the teacher teaching mathematics to these 
students were consulted for the suitability of these problems to the level of the students and their effectiveness in revealing the 
reflective thinking ability toward problem solving. Appendix 1 presents the screenshots of the problems asked to the students. 

�ĂƚĂ��ŶĂůǇƐŝƐ 
     In the quantitative part of this study, the data were analyzed using the SPSS 22.0 statistical package program. Independent 
samples t-test was performed to determine whether the reflective thinking skills of the students toward problem solving 
significantly differed by grade level and gender, and correlation analysis was applied to evaluate the correlation of these skills with 
mathematics achievement. Also, descriptive statistical methods (mean, standard deviation, minimum and maximum values) were 
used to determine the levels of reflective thinking skills of the students toward problem solving. 
 In the qualitative part of this study, a descriptive analysis was conducted. The data from the interviews were analyzed according 
to the sub-dimensions of questioning, reasoning and evaluation of the scale toward problem solving. The levels of the reflective 
ƚŚŝŶŬŝŶŐ�ĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƚŽǁĂƌĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƚǁŽ�ƉƌŽďůĞŵƐ�ĂƐŬĞĚ�ƚŽ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͖�ƚŚĞir 
levels are presented as adequate, partially adequate or inadequate in tables. If the student gave appropriate answers to each 
question in a clear and understandable way during the reflective dialogues, it was considered that s/he had adequate reflective 
thinking skills. If the student gave appropriate answers to 1 out of 3 questions or 2 out of 4 questions in a clear and understandable 
way during the reflective dialogues, it was considered that s/he had partially adequate reflective thinking skills. And, if the student 
failed to give appropriate answers to any question in a clear and understandable way and to express himself/herself during the 
reflective dialogues, it was considered that s/he had inadequate reflective thinking skills. The data from the interviews with a total 
of 12 students, including two 7th graders and two 8th graders in each of the three sub-dimensions (questioning, reasoning and 
evaluation) and the analyses of these data were presented in this study. The analyses were separately coded by the researchers 
and the agreement percentage was 86%. The researchers discussed the discrepancies between the codes to reconcile any 
disagreements on the codes and to reach a conclusion.  
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Findings from ƚŚĞ�YƵĂŶƚŝƚĂƚŝǀĞ��ĂƚĂ 
This study, which seeks to analyze the reflective thinking ability of the 7th and 8th grade students toward problem solving, 

demonstrates how their ability differed by grade level, gender and mathematics achievement. The descriptive statistics of the 
answers of the students to the “Questioning”, “Evaluation” and “Reasoning” dimensions in the scale were calculated and to reveal 
the levels of the reflective thinking skills of the 7th and 8th graders toward problem solving, and these statistics are presented 
below. 

Table 2. �ĞƐĐƌŝƉƚŝǀĞ�Results of the Scores on the Reflective Thinking Ability Scale towards Problem Solving 

Variables N Minimum Maximum ࢄ ss Level 
Questioning 167 1 5 3,52 0,79 ,ŝŐŚ 
Evaluation 167 1 5 3,67 0,82 ,ŝŐŚ 
Reasoning 167 1 5 3,46 0,84 ,ŝŐŚ 

Table 2 shows that the average scores of the participants on the sub-dimensions of questioning, evaluation and reasoning in 
the scale are ϯ͕ϱϮц�Ϭ͕ϳϵ͖�ϯ͕ϲϳцϬ͕ϴϮ�ĂŶĚ�ϯ͕ϰϲцϬ͕ϴϰ͕ respectively. These values imply that the perceptions of the participants on 
their questioning, evaluation and reasoning skills are high. The average of the answers of the participants to the overall scale is 
3,59±0,69. This value means that the reflective thinking ability of the participants toward problem solving is high. 

Table 3 demonstrates the answers of the participants to the “Questioning”, “Evaluation” and “Reasoning” dimensions as well 
as their descriptive statistics and results of independent samples t-test on grade level to determine whether the reflective thinking 
ability of the students toward problem solving significantly differed by grade level or not.  

Table 3. �ŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ƌĞĨůĞĐƚŝǀĞ�ƚŚŝŶŬŝŶŐ�ĂďŝůŝƚǇ�ƚŽǁĂƌĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�across grade levels 

Variable Grade N ࢄ Ss F Ɖ t 

Questioning 
7. grade 118 3,42 0,76 

0,56 0,45 -2,520 
8. grade 49 3,76 0,83 

Evaluation 
7. grade 118 3,64 0,83 

0,19 0,66 -0,712 
8. grade 49 3,74 0,80 

Reasoning 
7. grade 118 3,46 0,82 

0,03 0,85 -2,36 
8. grade 49 3,80 0,84 

Total 7. grade 118 3,52 0,68 0,02 0,86 -1,85 
8. grade 49 3,75 0,69 

As seen in Table 3, the mean scores on the questioning, evaluation and reasoning sub-dimensions in the scale did not 
significantly differ across grade levels (p>0,05). The mean scores in the table imply that there was no significant difference between 
grade level and reflective thinking ability toward problem solving for the overall scale  (p>0,05). In other words, as grade level 
changes, the reflective thinking skills of the students do not change at all. 

Table 4 demonstrates the answers of the participants to the “Questioning”, “Evaluation” and “Reasoning” dimensions as well 
as their descriptive statistics and results of independent samples t-test on gender to determine whether the reflective thinking 
ability of the students toward problem solving significantly differed by gender or not.  

Table 4. �ŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ƌĞĨůĞĐƚŝǀĞ�ƚŚŝŶŬŝŶŐ�ĂďŝůŝƚǇ�ƚŽǁĂƌĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ĂĐƌŽƐƐ�ŐĞŶĚĞƌƐ  

Variable Grade N ࢄ Ss F Ɖ t 

Questioning 
Female  78 3,66 0,66 

5,19 0,024 2,06 
DĂůĞ� 89 3,40 0,88 

Evaluation 
Female 78 3,78 0,73 

2,67 0,10 1,61 
DĂůĞ 89 3,57 0,88 

Reasoning 
Female 78 3,64 0,78 

1,62 0,31 1,11 
DĂůĞ 89 3,49 0,88 

Total 
Female 78 3,71 0,58 

2,56 0,11 1,98 
Male 89 3,75 0,75 

As observed in Table 4, the mean score on the questioning sub-dimension in the scale significantly differed by the independent 
variable of gender (p>0,05) for the male students. On the other hand, the mean scores on the evaluation and reasoning sub-
dimensions in the scale did not significantly differ across genders (p>0,05). For the overall scale, there was no significant difference 
between gender and reflective thinking ability toward problem solving (p>0,05). To determine any significant difference between 
the reflective thinking ability of the students toward problem solving and mathematics achievement, this study also calculated 
correlation coefficient. The descriptive statistics on the data obtained are presented in the following table. 
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Table 5. Correlation between reflective thinking ĂďŝůŝƚǇ�ƚŽǁĂƌĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ĂŶĚ�ŵĂƚŚĞŵĂƚŝĐƐ�ĂĐŚŝĞǀĞŵĞŶƚ 

The Pearson’s correlation analysis, which was performed to measure the relationship between reflective thinking ability and 
mathematics achievement, found r = 0,442 and p=.000. Table 5 shows that there was a moderate, positive and significant 
correlation between reflective thinking ability toward problem solving and mathematics achievement.  

&ŝŶĚŝŶŐƐ�ĨƌŽŵ�ƚŚĞ�YƵĂůŝƚĂƚŝǀĞ��ĂƚĂ 
This section presents the qualitative findings on the reflective dialogues with the students to enrich the findings from the 

quantitative findings. Table 6 offers information on the levels of the reflective thinking skills of 12 students selected from the 
sample toward problem solving based on the reflective dialogues with them on the problems they solved. The 7th graders are 
abbreviated as S1, S2, S3, S4, S5, S6 whilst the 8th graders are abbreviated as S7, S8, S9, S10, S11 and S12.  

Table 6. The levels of the reflectiǀĞ�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƚŽǁĂƌĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƌĞĨůĞĐƚŝǀĞ�ĚŝĂůŽŐƵĞƐ 
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7. 

Low 
S1 

1.Problem   x   x   x 
2.Problem   x   x   x 

S2 
1.Problem   x  x    x 
2.Problem   x   x  x  

DŽĚĞƌĂƚĞ 
S3 

1.Problem   x  x   x  
2.Problem   x   x  x  

S4 
1.Problem  x    x   x 
2.Problem  x    x   x 

,ŝŐŚ 
S5 

1.Problem   x   x   x 
2.Problem   x   x   x 

S6 
1.Problem  x    x   x 
2.Problem   x   x   x 

8. 

Low 
S7 

1.Problem   x x     x 
2.Problem   x   x   x 

S8 
1.Problem  x  x    x  
2.Problem   x   x  x  

DŽĚĞƌĂƚĞ 
S9 

1.Problem   x   x   x 
2.Problem   x x    x  

S10 
1.Problem  x   x    x 
2.Problem   x   x   x 

,ŝŐŚ 
S11 

1.Problem   x x    x  
2.Problem   x   x   x 

S12 
1.Problem   x x     x 
2.Problem   x  x    x 

   n=24 0 5(20,8%) 19(79,2%) 5(20,8%) 4(16,7%) 15(62,5%)  7(29,2%) 17(70,8%) 

The skills of the students were classified based on the reflective dialogues with the selected students with low, moderate and 
high mathematics achievement on 2 different problems. Their reflective ability is mostly inadequate. In the questioning sub-
dimension, no student had any adequate reflective thinking skills whereas the students demonstrated partially adequate reflective 
thinking skills in solving 5 problems and showed inadequate reflective thinking skills in solving 19 problems. In the reasoning sub-
dimension, the students demonstrated adequate reflective thinking skills in solving 5 problems, partially adequate skills in 4 
problems and inadequate skills in 15 problems. The 7th graders failed to show adequate reflective thinking skills in the reasoning 
sub-ĚŝŵĞŶƐŝŽŶ͘�,ŽǁĞǀĞƌ͕�ƚŚĞ�ϴth graders, except from S10, demonstrated adequate reflective thinking skills in a problem. Also, in 
the evaluation sub-dimension, similar to the questioning sub-dimension, no student had any adequate reflective thinking skills 
whilst the students demonstrated partially adequate reflective thinking skills in solving 7 problems and showed inadequate 
reflective thinking skills in solving 17 problems. It is remarkable that the students showed largely inadequate reflective thinking 
skills in each sub-dimension. That is, the 7th graders and 8th graders had poor reflective thinking ability toward problem solving 
based on the reflective dialogues on the solutions they provided. The self-perceptions of the students about this ability were 
notably high, but their levels of displaying this ability were low. 

 

Variable N ࢄ Ss r Ɖ 
DĂƚŚĞŵĂƚŝĐƐ�
achievement score 

167 67,36 23,88 
0,442 .000 
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Reflective thinking skills in the questioning sub-dimension 

     In the questioning sub-dimension, the students were asked to re-express the problems posed to them in their own words, to 
explain what is given and required in the problem, and to indicate the different solutions to the problem. No student showed any 
adequate reflective thinking skills in the questioning sub-dimension. Out of the 24 problem solutions, which were provided by 12 
students (each solving 2 problems), the students demonstrated partially adequate reflective thinking ability only in 5 of them and 
inadequate reflective thinking ability in the remaining 19 solutions. This section presents some of the problem solutions provided 
by the students with different math achievement, grade levels and reflective thinking skills as well as some of the remarkable 
student statements.  

     S1 is a 7th grader with low mathematics achievement. This student incorrectly calculated the result of the first problem to be 
64. ,Ğ�ĚŝĚ�ŶŽƚ�ǁĂŶƚ�ƚŽ�ƐŚĂƌĞ�ŚŽǁ�ŚĞ�ƐŽůǀĞĚ�ƚŚĞ�ƉƌŽďůĞŵ͘�In the questioning sub-dimension, the student was asked to re-express 
the problem in his own words and gave a short feedback, saying that “I would express the numbers more clearly” which is not 
related to the expression of the problem. Further, the student failed to correctly explain what the problem presents and asks and 
consider the different ways to solve the problem. Thus, the student showed inadequate reflective thinking skills in the questioning 
sub-dimension. 

     S4 is a 7th grader with moderate mathematics achievement. Figure 1 presents the solution provided by S4 to the 2nd problem.  

Figure 1. The ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϳth grader S4 for the 2nd ƉƌŽďůĞŵ 

     S4 drew the same shape given in the problem on the paper. �ŝƐƐĞĐƚŝŶŐ�ƚŚĞ�ĐŽůŽƌĞĚ�ĂƌĞĂƐ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ǁĂǇ͕�ƚŚĞ�ƐƚƵĚĞŶƚ�ĂĚĚĞĚ�
the number of these areas and found the answer as 9.  

      In the questioning sub-dimension, S4 told that “I would express it as it is written here”, rather than expressing the problem in 
her own words. ,ŽǁĞǀĞƌ͕�ƚŚĞ�ƐƚƵĚĞŶƚ�ĐŽƌƌĞĐƚůǇ�ŝĚĞŶƚŝĨŝĞĚ�ǁŚĂƚ�ƚŚĞ�ƉƌŽďůĞŵ�ƉƌĞƐĞŶƚƐ�ĂŶĚ�ĂƐŬƐ͘�It is notable that she can actually 
comprehend what information the problem presents and what it asks. Still, she found the incorrect solution. She believed that 
there could not be different solutions to the problem and stated that she thought this while solving the problem. Thus, she failed 
to re-express the problem and present different solutions to the problem. zĞƚ͕� ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ�ƐŚĞ�ĐŽƌƌĞĐƚůǇ� ŝĚĞŶƚŝĨŝĞĚ�ǁŚat the 
problem presents and asks and that she thought if there could be different solutions to the problem means that the student 
showed partially adequate reflective thinking skills.  

    S10 is an 8th grader with moderate mathematics achievement. Figure 2 presents the solution provided by this student to the 1st 
problem. 

Figure 2. dŚĞ�ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϴth grader S10 for the 1st ƉƌŽďůĞŵ 

    S10 found the correct answer, calculating it as ଵ
଺
 . While solving the problem, S10 drew a triangle with a side length of 8 cm, a 

rectangle with a side length of 6 cm, a hexagon with a side length of 4 cm and an octagon with a side length of 3 cm. On the side, 
she found the positive divisors of 24. Then, she examined which ones are negative or positive in the positive multipliers, which 

she considered as the powers of -2. The student found the answer as ଵ
଺
  because she determined that 1 out of 6 situations meets 

the condition. 
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    S10 showed partially adequate reflective thinking ability in the questioning sub-dimension during the reflective dialogues. As 
S10 found the correct answer, she did not have any difficulty in understanding the problem and achieved to re-ĞǆƉƌĞƐƐ�ŝƚ͘�zĞƚ͕�ƐŚe 
was confused about what the problem presents and asks, saying that: “What the problem presents is different regular polygons 

with a circumference of 24 cm and a number to be written inside. What the problem asks is the probability of getting a negative 

integer on the card randomly selected.” 

     S11 is an 8th grader with high mathematics achievement. She first said that the answer to the second problem is 167 and then 
stated that she wanted to recalculate it and said 28. Both answers are incorrect. Figure 3 presents the solution provided by her to 
for the second problem. 

Figure 3. dŚĞ�ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϴth grader S11 for the 2nd ƉƌŽďůĞŵ 

     S11 first noted all factor pairs of 60 and added them on the side. She then added these numbers and calculated the answer as 
167. Realizing that this is not correct, the student then wrote 28 by adding the numbers 12, 10 and 6. ,ŽǁĞǀĞƌ͕�ŚŽǁ�ƐŚĞ�ĞŶĚĞĚ�
up with these numbers is not clearly stated.  

     The answers of S11 during the reflective dialogues were not at the expected level. When asked to re-express the problem, S11 
instead explained how she solved it at length. zĞƚ͕�ŚĞƌ�ĞǆƉůĂŶĂƚŝŽŶ�ǁĂƐ�ƵŶĐůĞĂƌ͘�About what the problem presents and asks, S11 
stated that: “What it presents is 60 and what it asks to sum the factor pairs of 60.” This means that S11 could not successfully 
understand the problem. Although the problem only includes addition operations, the student mentioned about multipliers, which 
implies that the student had difficulty in answering this problem. As a result, the student showed poor reflective thinking ability 
in the questioning sub-dimension during the reflective dialogues.   

Reflective thinking abilities in the reasoning sub-dimension 

     In the reasoning sub-dimension, the students were asked to compare the given problem with other problems, explain the 
method they followed in problem solving and how they decided to apply this method, and express the mathematical ways they 
used in problem solving. Out of the 24 problem solutions, which were provided by 12 students (each solving 2 problems), the 
students demonstrated adequate reflective thinking ability only in 5 of them and partially adequate reflective thinking ability in 
the 4 solutions and inadequate reflective thinking ability in the remaining 15 solutions. This section presents some of the problem 
solutions provided by the students with different math achievement, grade levels and reflective thinking skills as well as some of 
the remarkable student statements.  

     S2 is a 7th grader with low mathematics achievement. This student incorrectly calculated the answer to the cricket question as 
21. Figure 4 shows the solution provided by her for the 1st problem.  

 

 

 

 

Figure 4. dŚĞ�ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϳth grader S1 for the 1st ƉƌŽďůĞŵ 
     S2 first subtracted 4 out of 25, presented in the problem, and then multiplied it by 3. Knowing that 180 seconds is equal to 3 
minutes, she then divided 63 by 3 and found 21. &ŝƌƐƚ�ŽĨ�Ăůů͕�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ƵƐĞĚ�ŝŶƐƚĞĂĚ�ŽĨ�ƚŚĞ�ƵŶŬŶŽǁŶ�ŝŶ�ƚŚĞ�ĞƋƵĂƚŝŽŶ�ŝƐ�ĨĂůƐĞ͖�
the student should establish a ratio. She should calculate how many times it would chirp in 25 seconds if it chirps 180 times in 1 
minute. ,ŽǁĞǀĞƌ͕�she mistakenly used the number 25 as it is and directly subtracted 4 out of it and multiplied it by 3. The reason 
why she did such a mistake is that she failed to reflect what she read into her solution. She also made the time conversion with 
the wrong time unit. 
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    In the reasoning sub-dimension, S2 clearly explained how she solved the problem: “I used an equation first. That is, I calculated 

the second or minute as x. Then I performed 25-4 and multiplied it by 3. As a result, I found x to be 21.” She also reported that she 
previously solved similar problems. Though the solution of the student was incorrect, she did not have difficulty in justifying her 
solution. Nevertheless, the fact that S2 used concise statements means that she had partially adequate reflective thinking skills in 
the reasoning sub-dimension. 

    S5 is a 7th grader with high mathematics achievement. She found the answer of the 2nd problem as 9. But she also stated that 
she was not sure of her result. Figure 5 presents the solution provided by this student for the 2nd problem. 

Figure 5. The solutioŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϳth grader S5 for the 2nd ƉƌŽďůĞŵ 
     To fully understand the problem, S5 converted some mathematics expressions into text. She also calculated how many parts 
the shape is divided into. Then, considering the expression in the problem that reads it is 2 cm more than, she established an 
equation, but this equation was quite different from the correct solution to the problem. Further, she added the algebraic 
expressions called yellow, blue and red and found that the sum was equal to 3x. She still failed to find the correct result.  

     In the questioning sub-dimension, S5 stated that she previously solved similar problems, but could not identify in what way 
they were similar. When asked to describe the mathematical tools she used in problem solving, she said that: “I listed it from the 

highest to the lowest. Then I established the equation to find out the difference between them. I did not draw a shape.” But she 
drew a shape, albeit small, on the paper. S5, who could not thoroughly explain how she used the equation tool and the 
mathematical operations she performed and failed to justify them, showed poor reflective thinking ability in the reasoning sub-
dimension.  

    S8 is an 8th grader with low mathematics achievement. The answer of this student to the 1st problem was 0, so it is was incorrect. 
Figure 6 presents the solution provided by her for the 1st problem. 

Figure 6. dŚĞ�ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϴth grader S8 for the 1st ƉƌŽďůĞŵ 

     S8 first wrote the positive integer divisors of 24. She did not include the number 1, but she included the number 2 to her list. 
She overlooked the fact that there cannot be a 2-sided polygon. Then, believing that any of these numbers could be a negative, 
she found the answer as 0.  

    In the reasoning sub-dimension, S8 stated that she solved problems similar to this one before and explained their similarity as 
follows: “It is like finding its exponent based on the edge, well, it is a question type that I encounter.” S8 described how she solved 
the problem: “I used the following method: I first found the divisors of 24, except from 1. Then, I positioned these divisors as the 

exponents of -2. So, I realized that since the exponents are all even, the results would not be negative.” Although her result was 
incorrect, she clearly expressed what she did and achieved to show her reflective thinking skills. The student acted carelessly in 
solving the problem. It appears that although she could not successfully solve the problem, she showed a high level of reflective 
thinking ability in the reasoning sub-dimension. 

    S10 is an 8th grader with moderate mathematics achievement. S10 failed to find the answer to the 2nd problem. Figure 7 presents 
the solution provided by her for the 2nd problem. 

 

 
 
 
Figure 7. dŚĞ�ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϴth grader S10 for the 2nd ƉƌŽďůĞŵ 
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    Thus, S10 showed a low level of reflective thinking ability in the reasoning sub-dimension. Because she failed to provide a detail 
description of how she tried to solve the problem and stated that she did not use any mathematical tools to solve it. She also 
reported that she did not solve any problem similar to this one.  

Reflective thinking abilities in the evaluation dimension 

     In the evaluation sub-dimension, the students were asked to explain what they did to be sure of their result, if they could not 
solve the problem, to tell what questions they asked themselves about why they could not solve the problem, and to create a new 
problem by using the given problem. Out of the 24 problem solutions, which were provided by 12 students (each solving 2 
problems), the students demonstrated partially adequate reflective thinking ability in 7 of them and inadequate reflective thinking 
ability in the remaining 18 solutions. This section presents some of the problem solutions provided by the students with different 
math achievement, grade levels and reflective thinking skills as well as some of the remarkable student statements.  

     S3 is a 7th grader with moderate mathematics achievement. This student incorrectly calculated the answer to the 1st problem 
as 150.  Figure 8 presents the solution provided by S3. 

 

 

 

Figure 8. dŚĞ�ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϳth grader S3 for the 1st ƉƌŽďůĞŵ 

    S3 tried to establish a ratio between a minute being 60 seconds and the number of chirping in 25 seconds. She wanted to 
subtract 4 out of the resulting number and then multiply it by 3, but she made an error in the operations. That is, the student used 
an incorrect ratio in problem solving and the operations she performed did not match the expressions given in the problem. 

     In the evaluation sub-dimension, S3 did not perform any operation to make sure of the result she found, saying that “I did not 

redo the equation to be sure, so I just checked the question again and thought that made sense.” The reason for this is that S3 did 
not consider the problem-solving steps during the problem-solving process. Also, when asked to pose a similar problem, the 
student stated that: “I would create a problem like this: if s/he runs 100 m in a minute, how far will s/he go in 5 minutes?”  and 
thus came up with a commonly used problem. S3 did not do anything to make sure of her result, but she gave positive feedback 
that she could pose a new problem. It therefore appears that S3 showed partially adequate reflective thinking skills.    

    S6 is a 7th grader with high mathematics achievement. ,Ğ�ĐŽƵůĚ�ŶŽƚ�ĨŝŶĚ�ƚŚĞ�ĐŽƌƌĞĐƚ�ĂŶƐǁĞƌ�ĨŽƌ�ƚŚĞ�Ϯnd problem. Figure 9 shows 
his solution. 

Figure 9. dŚĞ�ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϳth grader S6 for the 2nd ƉƌŽďůĞŵ  
     S6 first drew the shape given in the problem and wrote some algebraic expressions ŽŶ�ŝƚ͘�zĞƚ͕�ƚŚĞƐĞ�ĂůŐĞďƌĂŝĐ�ĞǆƉƌĞƐƐŝŽŶƐ�ǁĞƌĞ�
not clear and the student failed to solve the problem.  

    In the evaluation sub-dimension, the student stated that he did not reflect on why he could not solve the problem and did not 
check the way he tried to solve it, and told that “I did not do much. I just put 6 or so. I already realized that this was not the 

solution.” When asked to pose a new problem, he stated that: “Instead of dividing it in the same way and saying that one is longer 

than the other, I would say here is a piece of red in two parts, each one is 12 cm. Then, I ask about the blue box.” In other words, 
the student offered a less complex problem by reducing the unknowns of the problem, rather than creating an original problem. 
It follows that S6 showed inadequate reflective thinking ability in the evaluation sub-dimension.  

S9 is an 8th grader with moderate mathematics achievement. Figure 10 presents the solution provided by her for the 1st problem.  
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Figure 10. dŚĞ�ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϴth grader S9 for the 1st ƉƌŽďůĞŵ 

     Thinking that polygons with side lengths of 6 cm, 4 cm, 8 cm, 3 cm, 2 cm and 1 cm are possible, S9 listed these polygons one 
under the other. She then wrote them as the powers of -2, noting whether they are negative or positive next to them. The student, 
who much later realized that 1 and 2 are not possible, wrote that she took into consideration these possibilities as well while 
solving the problem. As a result, she incorrectly calculated the answer as ଵ

ସ
. 

    In the evaluation sub-dimension, it is notable that though the student stated that she re-checked the operations she performed, 
she failed to realize her mistakes. The student also could not pose a new problem, despite her statement that reads “Yes, I can. I 

would limit the circumference in numbers and pose a new problem.” She further could justify the mathematical operations she 
performed and the numbers she used. Although some of her answers were reasonable in the evaluation sub-dimension, S9 offered 
very short answers during the reflective dialogues, which implies that she showed partially adequate reflective thinking ability.  

  S12 is an 8th grader with high mathematics achievement. This student successfully found the correct answer for the 2nd 

problem. 

 

 

 

 

 

 

 

Figure 11. dŚĞ�ƐŽůƵƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�ϴth grader S12 for the 2nd ƉƌŽďůĞŵ 

      S12 drew the same shape in the problem on the paper and filled in all the numbers and algebraic expressions into the relevant 
boxes. As the last box read 60, she thought that 35+4A+B was equal to 60. Then, she thought that 4A+B was equal to 25. Lastly, 
summing all possible values for A, she found the result as 21.  

     In the evaluation sub-dimension, it is notable that S12 did not do anything to make sure of her solution. When asked to create 
a new problem, she stated that “I would change the numbers and ask for their multiplication rather than addition.” The student 
ĚŝĚ�ŶŽƚ� ĐŚĂŶŐĞ� ƚŚĞ� ƐƚƌƵĐƚƵƌĞ�ŽĨ� ƚŚĞ�ƉƌŽďůĞŵ͖� ŝŶƐƚĞĂĚ͕�ƐŚĞ� ƌĞƉůĂĐĞĚ�addition with multiplication. It appears that although this 
student provided the correct answer in the evaluation sub-dimension, her justification for her mathematical thinking and the 
operations she performed was poor. Therefore, S12 showed inadequate reflective thinking ability in the evaluation sub-dimension.  

�/^�h^^/KE 

The analysis of the qualitative data in this study reveals that the participants overall have a high level of reflective thinking 
ability toward problem solving. In other words, the students consider themselves as good in this skill. This study thus concludes 
that the reflective thinking ability of the students toward problem solving is high in all sub-dimensions of questioning, evaluation 
and reasoning. ErdoŒan (2019) found that the reflective thinking ability of the middle school students toward problem solving is 
poor. The difference in the findings perhaps results from the samples that include students at a different education level.   

The qualitative part of this study also investigates whether their reflective thinking ability significantly varies across grade levels 
and genders. No significant difference has been observed between grade level and reflective thinking ability toward problem 
solving. Similarly, �ĞŵŝƌďĂƔ (2012) reports that the reflective thinking ability levels of 4th and 5th graders do not differ across grade 
ůĞǀĞůƐ͖�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ErdoŒan (2019) argues that as the grade level among middle school students increases, their reflective 
thinking skills for problem solving improve too. It seems that the finding that reflective thinking ability significantly changes across 
grade levels depends on the age group of participants. Another finding of this study is that reflective thinking ability toward 
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problem solving significantly varies for male students in the questioning sub-dimension. ,ŽǁĞǀĞƌ͕�ƚŚĞƌĞ is no significant difference 
across genders in the other sub-dimensions. The overall score of the participants on the scale shows that the variable of gender 
does not have a significant impact on reflective thinking ability toward problem solving. This finding is congruent with the findings 
of ErdoŒĂŶ�;ϮϬϭϵͿ͕�^ĂǇŐŦůŦ�ĂŶĚ��ƚĂŚĂŶ�;ϮϬϭϰͿ�ĂŶĚ�zŦůĚŦƌŦŵ�;ϮϬϭ3). zĞƚ͕�ƐŽŵĞ�ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵre claim that reflective thinking 
skills toward problem solving are higher among ĨĞŵĂůĞ�ƐƚƵĚĞŶƚƐ�;,ŽĂƌĞ͕�ϮϬϬϲ͖��ǇĚŦŶ�ĂŶĚ��ĞůŝŬ͕�ϮϬϭϯͿ�Žƌ�ŵĂůĞ�ƐƚƵĚĞŶƚƐ�;'ŽŚŝŶĚŽ͕�
2004).  

In conclusion, this study ascertains that the mathematics achievement of the participants and their reflective thinking ability 
toward problem solving are correlated. This correlation is positive, significant and at a moderate level. There are certain studies 
in the literature that report the positive correlation between academic achievement and reflective thinking (�ĂƔ�ĂŶĚ�<ŦǀŦůĐŦŵ͕�
ϮϬϭϯ͖��ĞŶŐŝǌ͕�ϮϬϭϰ͖��ƵƌƐƵŶ͕�ϮϬϭϱ͖�<ĂƌĂŽŒůĂŶ�zŦůŵĂǌ͕�ϮϬϭϰ͖�<ŦǌŦůŬĂǇĂ͕�ϮϬϬϵ͖�DŽŚĂŵĂĚ�Ğƚ�Ăů͕͘�ϮϬϭϯͿ͘�Experimental research that 
explore the impact of reflective thinking on mathematical performance show that this effect is positive and contributes to post-
test achievement scores (�ƂůƺŬďĂƔ͕�ϮϬϬϰ͖��ƵƌƐƵŶ͕�ϮϬϭϱ͖�<ŦƌŶŦŬ͕�ϮϬϭϬ͖ Tok, 2008). BaƔ ĂŶĚ�<ŦǀŦůĐŦŵ�;ϮϬϭϯͿ�ĂŶĚ�ben (2011) determine 
a significant correlation between reflective thinking skills toward problem solving and academic achievement in mathematics 
course. The reason for this is perhaps that reflective thinking ability is one of the higher-order thinking skills and supports 
individuals in many ways. The reflective dialogues with the students reveal the reflective thinking skills of the 7th and 8th graders. 
The students first solved the problems and then reflected on these problems through reflective dialogues. The 7th graders had 
more difficulty in solving the problems compared to the 8th graders. The 8th graders are more familiar with exam questions as they 
are ƉƌĞƉĂƌŝŶŐ� ĨŽƌ� ƚŚĞ�,ŝŐŚ�^ĐŚŽŽů�Entrance Exam (LGS). This perhaps helps them solving the problems more easily. All of the 
students had difficulty in the reflective dialogues and their reflections were incomplete and inadequate. It is notable that the 
students had difficulty particularly in re-expressing the problem in their own words in the questioning sub-dimension. Instead of 
re-expressing the problem, most of the students offered explanations by repeating the same expressions in the problem, and 
some of them articulated their solutions for the problem. As the students had difficulty in solving the problems, they also failed 
to express alternative solutions to the problem. Although the students, including those with high mathematics achievement, 
generally stated that there may be alternative solutions, they failed to explain these alternative solutions.  

The findings of this study clearly indicate that most of the students, those with low and moderate mathematics achievement 
in particular, had difficulty in explaining the problems and posing new problems. Though those with high mathematics 
achievement were more successful in understanding the problems than other students, they experienced similar difficulties in 
posing new problems. The majority of the students tended to pose same problems without making dramatic changes on the given 
problem. Some students even stated that they could not pose a new problem. Pusmaz and TavƔan (2019) investigates the reflective 
thinking skills of the students successful in solving mathematics problems toward problem solving and similarly finds that the 
students expressed similar problems instead of posing new problems with their own sentences. Tertemiz and Sulak (2013) posit 
that the technique used by the students while posing a new problem involves changing the values of the given data, without 
making any change in the conditions and the subject. The students are not familiar with problem posing activities, which may be 
the reason for that they had difficulty in posing new problems during the reflective dialogues. These dialogues demonstrate that 
students do not like lengthy problems, that the length of problems affects their willingness to solve the problem and their success, 
and that when there are unfamiliar terms in the problem, these terms, although they are not necessary to solve the problem, 
create confusion and make it difficult to find the correct result. Considering the qualitative and quantitative data together, one 
may understand that the average scores of the students on the scale are high, but their reflective thinking ability during the 
reflective dialogues is low. That is to say, the self-perceptions of the students on this skill are high, yet their ability to exhibit this 
skill is low. The fact that the qualitative and quantitative data are not parallel may result from the lack of self-understanding of 
the students on their reflective thinking skills. The concept of reflective thinking is new to the students, and they are not familiar 
with having dialogue on the problems they solved. For that reason, the students considered themselves good in the expressions 
in the scale, but they could not put it into practice. The acquisition of reflective thinking skills in the school environment is 
considered key (Wilson and Jan, 1993). Because reflective thinking is generally achieved through ƚĞĂĐŚŝŶŐ�;DĞŝƐƐŶĞƌ͕�ϭϵϵϵͿ͘�/Ŷ�ƚŚŝƐ�
regard, it is important to perform systematic and regular reflective thinking activities in schools. This will perhaps help allow 
students to gain reflective thinking skills.  

�KE�>h^/KE��E��^h''�^d/KE^ 

This study concludes that the reflective thinking skills of the 7th and 8th graders are high and that these skills do not significantly 
differ across genders and grade levels but have a significant and moderate correlation with mathematics achievement. Also, unlike 
the quantitative data, the qualitative data show that the students' reflections on their own problem solutions were insufficient. 
The students had the most difficulty in re-expressing the problems in their own words, explaining different ways to solve the 
problems and pose new problems. Based on the findings, future studies may enlarge the size of the sample, which is one of the 
limitations of this study. Qualitative studies may be performed to analyze the reflective thinking ability of elementary school 
students toward problem solving. This would help identifying the factors that affect the acquisition of this ability from an early 
age and take the necessary measures. Studies that investigate the reflective thinking ability of elementary school students as well 
as high school students would offer new insights into the literature. Students may participate in reflective dialogues after problem 
solving to improve their reflective thinking ability toward problem solving. Future studies may focus on other variables related to 
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the reflective thinking ability of students toward problem solving and their effects on mathematics achievement. The reflective 
thinking ability of both students and teachers may be further explored, and the effect of teachers on students in relation to this 
ability may be analyzed. 
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�WW�E�/y-1 (Problems) 

 

 
Figure 12. The 1st ƉƌŽďůĞŵ�ĨŽƌ�ƚŚĞ�ϳth graders 

 

 

Figure 13. The 2nd ƉƌŽďůĞŵ�ĨŽƌ�ƚŚĞ�ϳth graders 
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Figure 14. The 1st ƉƌŽďůĞŵ�ĨŽƌ�ƚŚĞ�ϴth graders 

 

 

Figure 15. The 2nd ƉƌŽďůĞŵ�ĨŽƌ�ƚŚĞ�ϴth graders 
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ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƚŽ�ĞǆƉůŽƌĞ�ƚŚĞ�ĚŝŐŝƚĂů�ůĞĂƌŶŝŶŐ�ǁŽƌůĚ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƚŚĞ�ĚŝŐŝƚĂů�ůŝƚĞƌĂĐǇ�ŽĨ�ĐĂŶĚŝĚĂƚĞƐ�
ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-ϭϵ ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ͕�ŝƚ�ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ƚŚĂƚ�ƚĞĂĐŚĞƌƐ͕�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͕�ĐƵƌƌŝĐƵůƵŵƐ�ĂŶĚ�ƚĞǆƚďŽŽŬƐ�ĂƌĞ�
ĚĞǀĞůŽƉĞĚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ĚŝŐŝƚĂů�ĐŽŵƉĞƚĞŶĐŝĞƐ͘ 
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dŚĞ�ƉĂŶĚĞŵŝĐ�ĐĂƵƐĞĚ�ďǇ�ƚŚĞ�ǀŝƌƵƐ�ĐĂůůĞĚ��Ks/�-ϭϵ͕�ǁŚŝĐŚ�ĞŵĞƌŐĞĚ�ŝŶ�tƵŚĂŶ͕��ŚŝŶĂ�ŝŶ�ůĂƚĞ�ϮϬϭϵ͕�ĂĨĨĞĐƚĞĚ�ƚŚĞ�ǁŚŽůĞ�ǁŽƌůĚ�
ŝŶ�Ă�ǀĞƌǇ�ƐŚŽƌƚ�ƉĞƌŝŽĚ�ŽĨ�ƚŝŵĞ.  �ŐĂŝŶƐƚ�ƚŚŝƐ�ƐŝƚƵĂƚŝŽŶ͕�ĐŽƵŶƚƌŝĞƐ�ŚĂǀĞ�ŝŵƉůĞŵĞŶƚĞĚ�Ă�ƐĞƌŝĞƐ�ŽĨ�ŵĞĂƐƵƌĞƐ�;WŦŶĂƌ�ĂŶĚ��ƂŶĞů��ŬŐƺů͕�
ϮϬϮϬͿ͘ �ŐĂŝŶƐƚ� ƚŚŝƐ� ƐŝƚƵĂƚŝŽŶ͕� ĐŽƵŶƚƌŝĞƐ� ƐŽĐŝĂů� ĚŝƐƚĂŶĐŝŶŐ͕� ƋƵĂƌĂŶƚŝŶĞ͕� ĐƵƌĨĞǁƐ͕� ƐƵƐƉĞŶƐŝŽŶ� ŽĨ� ĨĂĐĞ-ƚŽ-ĨĂĐĞ� ĞĚƵĐĂƚŝŽŶ� ĂĐƚŝǀŝƚŝĞƐ͕�
ǁŝĚĞ�ƌĞƐƚƌŝĐƚŝŽŶƐ�ŽŶ�ƚŚĞ�ŵŽǀĞŵĞŶƚ�ŽĨ�ŐŽŽĚƐ�ĂŶĚ�ƉĞŽƉůĞ͕�ĞƚĐ͘�ŚĂƐ�ŝŵƉůĞŵĞŶƚĞĚ�ŵĞĂƐƵƌĞƐ�ƉĂĐŬĂŐĞƐ�;'ƵƉƚĂ�ĂŶĚ�'ŽƉůĂŶŝ͕�ϮϬϮϬͿ͘� 
�ƵƌŝŶŐ�ƚŚŝƐ�ƚƌĂŶƐŝƚŝŽŶ�ƚŽ�ĐŽŵƉƵůƐŽƌǇ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ͕�ĨĂĐĞ-ƚŽ-ĨĂĐĞ�ĞĚƵĐĂƚŝŽŶ�ŽĨ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�Ϯϱ�ŵŝůůŝŽŶ�ƐƚƵĚĞŶƚƐ�ŝŶ�dƵƌŬĞǇ�
ĂŶĚ�ϭ͘ϲ�ďŝůůŝŽŶ�ƐƚƵĚĞŶƚƐ�ǁŽƌůĚǁŝĚĞ�ŚĂĚ�ƚŽ�ďĞ�ƐƵƐƉĞŶĚĞĚ�;hE�^�K͕�ϮϬϮϬͿ͘� /ŶƚĞƌŶĂƚŝŽŶĂů�ŽƌŐĂŶŝǌĂƚŝŽŶƐ�ƐƵĐŚ�ĂƐ�hE͕�hE/��&�ĂŶĚ 
K����ĂƌĞ�ǁŽƌŬŝŶŐ� ƚŽ�ĞŶƐƵƌĞ� ƚŚĂƚ� ƚŚĞ�ŶĞǁ�ĞĚƵĐĂƚŝŽŶ� ĐŽŶĚŝƚŝŽŶƐ͕�ǁŚŝĐŚ�ŚĂǀĞ� ƚŽ�ďĞ� ĐĂƌƌŝĞĚ�ŽƵƚ� ƌĞŵŽƚĞůǇ͕� ĚŽ�ŶŽƚ� ŝŶĐƌĞĂƐĞ� ƚŚĞ�
ĐƵƌƌĞŶƚ�ƐƵĐĐĞƐƐ�ŐĂƉƐ�ŝŶ�ĐŽƵŶƚƌŝĞƐ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƚŚĞǇ�ƉƵďůŝƐŚ�ƌĞƉŽƌƚƐ�ƐŽ�ƚŚĂƚ�ƚŚĞǇ�ĚŽ�ŶŽƚ�ĐƌĞĂƚĞ�Ă�ŶĞǁ�ƐŽĐŝĂů�ƉƌŽďůĞŵ�ĂƌĞĂ�ĂŶĚ ƚƌǇ�
ƚŽ�ƐƵƉƉŽƌƚ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ŝŶ�ĚŝĨĨĞƌĞŶƚ�ĚŝŵĞŶƐŝŽŶƐ͘��ŽƵŶƚƌŝĞƐ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�hE�^�K�ĂƌĞ�ƚƌǇŝŶŐ�ƚŽ�ƐƵƉƉŽƌƚ�ĞƐƉĞĐŝĂůůǇ�ƚŚĞ�ŵŽƌĞ�
ǀƵůŶĞƌĂďůĞ�ĂŶĚ�ĚŝƐĂĚǀĂŶƚĂŐĞĚ�ƉĞŽƉůĞ� ŝŶ�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ŶĞŐĂƚŝǀĞ� ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ĐŽŵƉƵůƐŽƌǇ�ďƌĞĂŬ� ŝŶ�ĞĚƵĐĂƚŝŽŶ�ĂŶĚ�ĞŶƐƵƌŝŶŐ�ƚŚĞ�
ĐŽŶƚŝŶƵŝƚǇ ŽĨ�ĞĚƵĐĂƚŝŽŶ�ƚŚƌŽƵŐŚ�ĚŝƐƚĂŶĐĞ�ůĞĂƌŶŝŶŐ�;hE�^�K͕�ϮϬϮϬͿ͘ /Ŷ�ƚŚŝƐ�ĚŝƌĞĐƚŝŽŶ͕�ƐƚĂƌƚŝŶŐ�ĨƌŽŵ�ƚŚĞ�ƉƌŝŶĐŝƉůĞ�ƚŚĂƚ�ĞĚƵĐĂƚŝŽŶ�ŝƐ�
Ă�ďĂƐŝĐ�ŚƵŵĂŶ�ƌŝŐŚƚ͕�ďŽƚŚ�ƉƵďůŝĐ�ĂŶĚ�ƉƌŝǀĂƚĞ�ŝŶƐƚŝƚƵƚŝŽŶƐ�ĂŶĚ�ŽƌŐĂŶŝǌĂƚŝŽŶƐ�ŚĂǀĞ�ŵĂĚĞ�ĂŶ�ĞĨĨŽƌƚ�ƚŽ�ĐŽŶƚŝŶƵĞ�ƚŚĞŝƌ�ĂĐƚŝǀŝƚŝĞƐ�ǁŝƚŚŝŶ�
ƚŚĞ ƐĐŽƉĞ�ŽĨ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�;,ŽŶĞǇ͕��ƵůƉ�ĂŶĚ��ĂƌƌŝŐŐ�ϮϬϬϬͿ͘ dŚŝƐ�ƌĂƉŝĚ�ƚƌĂŶƐŝƚŝŽŶ�ŚĂƐ�ďĞĞŶ�ŝŶ�Ă�ƐƚƌƵĐƚƵƌĞ�ƚŚĂƚ�ǁĂƐ�ĐĂƵŐŚƚ�ŽĨĨ-
ŐƵĂƌĚ�ŝŶ�ƉĂƌĂůůĞů�ǁŝƚŚ�ƚŚĞ�ƐƵĚĚĞŶ�ĂŶĚ�ƌĂƉŝĚ�ƐƉƌĞĂĚ�ŽĨ�ƚŚĞ�ƉĂŶĚĞŵŝĐ�ĂŶĚ�ƌĞƋƵŝƌĞĚ�Ă�ƌĂƉŝĚ�ƚƌĂŶƐĨŽƌŵĂƚŝŽŶ�;dĞůůŝ�zĂŵĂŵŽƚŽ�ĂŶĚ�
�ůƚƵŶ͕ ϮϬϮϬͿ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ƉƌĂĐƚŝĐĞƐ�ŝŶ�ƚŚĞ�ǁŽƌůĚ͕�ƚŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ǁŝƚŚ�Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ƉƌŽŐƌĂŵƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�
ƐƵĐŚ�ĂƐ�ƚŚĞ�dĞĐŚŶŝĐĂů�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DƵŶŝĐŚ�ŝŶ�'ĞƌŵĂŶǇ͕�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽŐŶĂ�ĂŶĚ�DŝůĂŶ�ŝŶ�/ƚĂůǇ�ǁĞƌĞ�ďĞĞŶ�ůŝŵŝƚĞĚ͘��ŝƐƚĂŶĐĞ�
ĞĚƵĐĂƚŝŽŶ�ǁĂƐ�ƐƚĂƌƚĞĚ�ŝŶ�ƚŚĞƐĞ�ƵŶŝǀĞƌƐŝƚŝĞƐ͕�ĂŶĚ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƐǇŶĐŚƌŽŶŽƵƐůǇ�ĂŶĚ�ĂƐǇŶĐŚƌŽŶŽƵƐůǇ�ƵƐŝŶŐ�
ƐǇƐƚĞŵƐ�ƐƵĐŚ�ĂƐ�DŽŽĚůĞ͕�hE/�K͕��ƌŝĞů�;�ŝŬŵĞŶ�ĂŶĚ��ĂŚĕĞĐŝ͕�ϮϬϮϬͿ͘�dƵƌŬĞǇ�ĞŶĐŽƵŶƚĞƌĞĚ��Ks/�-ϭϵ�ƌĞůĂƚŝǀĞůǇ�ůĂƚĞƌ�ƚŚĂŶ��ƵƌŽƉĞĂŶ�
ĐŽƵŶƚƌŝĞƐ͕�ƚŚĂŶŬƐ�ƚŽ�ƚŚĞ�ŵĞĂƐƵƌĞƐ� ŝƚ�ƚŽŽŬ͘�,ŽǁĞǀĞƌ͕�ĂĨƚĞƌ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĂƚ�ƚŚĞ�ĞƉŝĚĞŵŝĐ�ǁŽƵůĚ�ƐƉƌĞĂĚ͕�ƚŚĞ�ƉƌĂĐƚŝĐĞƐ�ŽĨ�
ƚŚĞ�ĐŽƵŶƚƌŝĞƐ�ƚŚĂƚ�ǁĞƌĞ�ƐƵĐĐĞƐƐĨƵů�ŝŶ�ƚŚĞ�ĨŝŐŚƚ�ǁĞƌĞ�ĞǀĂůƵĂƚĞĚ͘ /Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ŚŝŐŚĞƌ�ĞĚƵĐĂƚŝŽŶ�ǁĂƐ�ƐƵƐƉĞŶĚĞĚ�ĨŽƌ�ϯ�ǁĞĞŬƐ�Ăƚ�
ƚŚĞ�ĨŝƌƐƚ�ƐƚĂŐĞ͕�ĂŶĚ ƚŚĞŶ�ŝƚ�ǁĂƐ�ĚĞĞŵĞĚ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚŽ�ĐŽŶĚƵĐƚ�ƚŚĞ�ϮϬϭϵ-ϮϬϮϬ�ƐƉƌŝŶŐ�ĂŶĚ�ϮϬϮϬ-ϮϬϮϭ�ĨĂůů�ƐĞŵĞƐƚĞƌƐ�ĞŶƚŝƌĞůǇ�ǁŝƚŚ�
ĚŝƐƚĂŶĐĞ� ĞĚƵĐĂƚŝŽŶ� ;zP<͕� ϮϬϮϬͿ͘� /Ŷ� ĂĚĚŝƚŝŽŶ͕� ďĞĨŽƌĞ� ƚŚĞ� ĚĞĐŝƐŝŽŶ� ƚŽ� ƐƵƐƉĞŶĚ� ĞĚƵĐĂƚŝŽŶ� ŝŶ� ŚŝŐŚĞƌ� ĞĚƵĐĂƚŝŽŶ͕� ŝŶĨŽƌŵĂƚŝŽŶ� ĂŶĚ�
ŐƵŝĚĂŶĐĞ� ƌĞŐĂƌĚŝŶŐ ƐŽŵĞ�ŵĞĂƐƵƌĞƐ� ǁĞƌĞ� ƐĞŶƚ� ƚŽ� ƵŶŝǀĞƌƐŝƚŝĞƐ͘ �ƵƌŝŶŐ� ƚŚĞ� ƉĞƌŝŽĚ�ǁŚĞŶ� ĞĚƵĐĂƚŝŽŶ�ǁĂƐ� ƐƵƐƉĞŶĚĞĚ�ǁŝƚŚŝŶ� ƚŚĞ�
ƐĐŽƉĞ�ŽĨ��Ks/�-ϭϵ�ŵĞĂƐƵƌĞƐ͕� ƐƚƵĚŝĞƐ�ǁĞƌĞ�ĂůƐŽ�ĐĂƌƌŝĞĚ�ŽƵƚ� ŝŶ� ƚŚĞ�ďĂƐŝĐ�ĂƌĞĂƐ�ŽĨ� ůĞŐŝƐůĂƚŝŽŶ͕� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕�ŚƵŵĂŶ�ƌĞƐŽƵƌĐĞƐ͕�
ĐŽŶƚĞŶƚ�ĂŶĚ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŝŶ�ŽƌĚĞƌ�ŶŽƚ�ƚŽ�ĚŝƐƌƵƉƚ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ƉƌŽĐĞƐƐĞƐ�ŽĨ�ƐƚƵĚĞŶƚƐ�;dĞůůŝ�zĂŵĂŵŽƚŽ�ĂŶĚ��ůƚƵŶ͕�ϮϬϮϬͿ͘�  

dŚŝƐ�ƉƌŽĐĞƐƐ�ŚĂƐ� ƐĞƌŝŽƵƐůǇ� ĂĨĨĞĐƚĞĚ� ƚŚĞ�ĞĚƵĐĂƚŝŽŶ� ƐĞĐƚŽƌ͕� ŽŶĞ�ŽĨ� ƚŚĞ� ůĂƌŐĞƐƚ� ƐĞƌǀŝĐĞ� ŝŶĚƵƐƚƌŝĞƐ�ǁŽƌůĚǁŝĚĞ͘� ϭϮϯ�ƵŶŝǀĞƌƐŝƚŝĞƐ�
ǁŝƚŚ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞ�ŚĂǀĞ�ƐǁŝƚĐŚĞĚ�ƚŽ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ǁŝƚŚ�ƚŚĞŝƌ�ŽǁŶ�ŵĞĂŶƐ�ĂƐ�ŽĨ�DĂƌĐŚ�
Ϯϯ͕�ϮϬϮϬ͘ &Žƌ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ƚŚĂƚ�ĚŽ�ŶŽƚ�ŚĂǀĞ�Ă�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ƵŶŝƚ͕� ŝƚ�ŚĂƐ�ďĞĞŶ�ĚĞĐŝĚĞĚ�ƚŚĂƚ�ƚŚĞ�ŽƉĞŶ�ĐŽƵƌƐĞ�ŵĂƚĞƌŝĂůƐ�ƉŽŽů�
ĐƌĞĂƚĞĚ�ĂĨƚĞƌ�ƚŚŝƐ�ĚĂƚĞ�ǁŝůů�ďĞ�ŽƉĞŶĞĚ�ƚŽ�Ăůů�ƵŶŝǀĞƌƐŝƚŝĞƐ�ĂŶĚ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�ĐŽŽƌĚŝŶĂƚŝŽŶ�ŽĨ�ƚŚĞ�,ŝŐŚĞƌ��ĚƵĐĂƚŝŽŶ��ŽƵŶĐŝů�ĨƌŽŵ�
ƵŶŝǀĞƌƐŝƚŝĞƐ� ǁŝƚŚ� ĚŝƐƚĂŶĐĞ� ĞĚƵĐĂƚŝŽŶ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� Žƌ� ŽƉĞŶ� ĞĚƵĐĂƚŝŽŶ� ĐĂƉĂďŝůŝƚǇ͘ /ƚ� ŚĂƐ� ďĞĞŶ� ĚĞĐŝĚĞĚ� ƚŽ� ďƌŽĂĚĐĂƐƚ� ĐŽŵŵŽŶ�
ůĞƐƐŽŶƐ� ƚŚƌŽƵŐŚŽƵƚ� ƚŚĞ� ĐŽƵŶƚƌǇ� ďǇ� ŝŶĐůƵĚŝŶŐ� ƐƚĂƚĞ-ĂĨĨŝůŝĂƚĞĚ� ƚĞůĞǀŝƐŝŽŶ� ĐŚĂŶŶĞůƐ� ǁŝƚŚŝŶ� ƚŚĞ� ďŽĚǇ� ŽĨ� ƚŚĞ� dƵƌŬŝƐŚ� ZĂĚŝŽ� ĂŶĚ�
dĞůĞǀŝƐŝŽŶ� �ŽƌƉŽƌĂƚŝŽŶ� ;dZdͿ� ƚŽ� ƚŚŝƐ� ƐƵƉƉŽƌƚ� ;zP<͕� ϮϬϮϬͿ͘ �Ǉ� ĂůůŽǁŝŶŐ� ƚŚŝƐ� ƉƌĂĐƚŝĐĞ� ĂŶĚ� ĂƉƉƌŽĂĐŚ� Ăƚ� ƚŚĞ� ĂƐƐŽĐŝĂƚĞ� ĂŶĚ�
ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ůĞǀĞů͕�ĂůƐŽ�Ăƚ�ƚŚĞ�ŐƌĂĚƵĂƚĞ�ůĞǀĞů͖�ŶĞĐĞƐƐĂƌǇ�ƐƚƵĚŝĞƐ ŚĂǀĞ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ŝŶƚĞƌƌƵƉƚŝŽŶ�
ŝŶ� ƚŚĞƐĞ�ƉƌŽĐĞƐƐĞƐ�ďǇ�ƵƐŝŶŐ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĂŶĚ�ĚŝŐŝƚĂů� ŽƉƉŽƌƚƵŶŝƚŝĞƐ͕� ƉƌŽǀŝĚĞĚ� ƚŚĂƚ� ƚŚĞǇ� ĂƌĞ� ĂƵĚŝƚĂďůĞ� ;<ŦƌŵŦǌŦŐƺů͕� ϮϬϮϬͿ͘ 
dƌĂďǌŽŶ�hŶŝǀĞƌƐŝƚǇ͕�ǁŚĞƌĞ�ƚŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ͕�ŚĂƐ�ƐƚƌƵĐƚƵƌĞĚ�Ăůů� ŝƚƐ�ĞĚƵĐĂƚŝŽŶ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶ 
ƚŚŝƐ�ĐŽŶƚĞǆƚ͘�dŚĞ�ƉƌŽĐĞƐƐ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƵƐŝŶŐ�ŵŽŽĚůĞ�ĂƐ�Ă�ůĞĂƌŶŝŶŐ�ŵĂŶĂŐĞŵĞŶƚ�ƐǇƐƚĞŵ�ĂŶĚ��ĚŽďĞ��ŽŶŶĞĐƚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĂƐ�Ă�
ůŝǀĞ�ĐůĂƐƐƌŽŽŵ�ƉůĂƚĨŽƌŵ. tŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ƉƌŽŐƌĂŵƐ ŽĨ�ƚŚĞ�ƵŶŝǀĞƌƐŝƚǇ͕�Ă�ƚŽƚĂů�ŽĨ�Ϯϯϵϰ�ůĞƐƐŽŶƐ�ǁĞƌĞ�ŐŝǀĞŶ�
ǁŝƚŚ�ƚŚĞ� ůŝǀĞ�ĐůĂƐƐ�ŵĞƚŚŽĚ͘ ^ƚƵĚĞŶƚƐ�ǁĞƌĞ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ĞƐƚĂďůŝƐŚŝŶŐ�ĂƵǆŝůŝĂƌǇ�ĞůĞŵĞŶƚƐ�ƐƵĐŚ�ĂƐ� ƚĞĐŚŶŝĐĂů�ƐƵƉƉŽƌƚ�ĚŽĐƵŵĞŶƚƐ͕�
^D^͕�Ğ-ŵĂŝů�ŶŽƚŝĨŝĐĂƚŝŽŶ͕� ĐŽŶƚĂĐƚ�ƉŽŝŶƚƐ͕�ĂŶĚ� ŝŶĨŽƌŵĂƚŝŽŶ�ƉůĂƚĨŽƌŵ. /Ŷ� ƚŚŝƐ� ĐŽŶƚĞǆƚ͕� ƚŚĞ� ƐǇƐƚĞŵ�ƐƚƌƵĐƚƵƌĞĚ�ĂĐĐŽƌĚŝŶŐ� ƚŽ� ĨŽƌŵĂů�
ĞĚƵĐĂƚŝŽŶ� ǁĂƐ� ŝŵŵĞĚŝĂƚĞůǇ� ƚƌĂŶƐĨŽƌŵĞĚ� ŝŶƚŽ� ĐƌŝƐŝƐ� ŵĂŶĂŐĞŵĞŶƚ� ĂŶĚ� ĚŝƐƚĂŶĐĞ� ĞĚƵĐĂƚŝŽŶ͘ dŚĞ� ƐƵĚĚĞŶ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ� ƚŚĞ�
ƉĂŶĚĞŵŝĐ�ŚĂƐ�ďƌŽƵŐŚƚ�ǁŝƚŚ�ŵĂŶǇ�ƉƌŽďůĞŵƐ͘ &Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕�ƚŚĞ�ĐŽŶƚŝŶƵĂƚŝŽŶ�ŽĨ�ĞĚƵĐĂƚŝŽŶ�ǁĂƐ ĂŝŵĞĚ�ǁŝƚŚ�ƚŚĞ�ŵĞĂŶƐ�Ăƚ�ŚĂŶĚ͕�
ĂŶĚ�ƚŚĞ�ƉƌŽĐĞƐƐ�ǁĂƐ�ƐƚƌƵĐƚƵƌĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ΗĞŵĞƌŐĞŶĐǇ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶΗ͕�ŶŽƚ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ͕�ĨŽƌ�ƌĞĂƐŽŶƐ�ƐƵĐŚ�ĂƐ�
ƚĞŵƉŽƌĂƌǇ�ƐŽůƵƚŝŽŶƐ�ĂŶĚ�ƉŚǇƐŝĐĂů�ĚŝƐƚĂŶĐĞ�;�ŽǌŬƵƌƚ͕�ϮϬϮϬͿ͘ �ŵĞƌŐĞŶĐǇ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�
ƐŽůƵƚŝŽŶƐ� ŝŶ� ƚŝŵĞƐ� ŽĨ� ĐƌŝƐŝƐ� Žƌ� ĞŵĞƌŐĞŶĐǇ͕� ǁŚĞƌĞ� ƚŚĞ� ƉƌŽĐĞƐƐ� ĐĂŶŶŽƚ� ĐŽŶƚŝŶƵĞ� ĨĂĐĞ-ƚŽ-ĨĂĐĞ͘ ,ŽǁĞǀĞƌ͕� ƚŚĞ� ŵŽƐƚ� ŝŵƉŽƌƚĂŶƚ�
ĚŝĨĨĞƌĞŶĐĞ�ŽĨ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ĨƌŽŵ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝƐ�ƚŽ�ƐǁŝƚĐŚ�ƚŽ�ĨĂĐĞ-ƚŽ-ĨĂĐĞ�ĞĚƵĐĂƚŝŽŶ�ĂŐĂŝŶ�ǁŚĞŶ�ƚŚĞ�ƉƌŽďůĞŵ�ĚŝƐĂƉƉĞĂƌƐ͘ In 
ƚŚĞƐĞ�ĐŽŶĚŝƚŝŽŶƐ͕� ƚŚĞ�ŵĂŝŶ�ƉƵƌƉŽƐĞ� ŝƐ� ƚŽ�ĚĞůŝǀĞƌ�ĞĚƵĐĂƚŝŽŶĂů� ĐŽŶƚĞŶƚ� ƚŽ� ƐƚƵĚĞŶƚƐ�ƋƵŝĐŬůǇ�ĂŶĚ� ƌĞůŝĂďůǇ͕�ĞǀĞŶ� ŝĨ� ŝƚ�ŚĂƐ�ďĞĞŶ�ŶŽt 
ƉƌĞƉĂƌĞĚ�ĨŽƌ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĚƵƌŝŶŐ�ĂŶ�ĞŵĞƌŐĞŶĐǇ�Žƌ�ĐƌŝƐŝƐ� ;�ŬŬŽǇƵŶůƵ�ĂŶĚ��ĂƌĚĂŬĕŦ͕�ϮϬϮϬ͖�,ŽĚŐĞƐ͕�DŽŽƌĞ͕�>ŽĐŬĞĞ͕�dƌƵƐƚ͕�
ĂŶĚ��ŽŶĚ͕�ϮϬϮϬͿ͘ �ůƚŚŽƵŐŚ�ŵĂŶǇ�ƵŶŝǀĞƌƐŝƚŝĞƐ�ŚĂǀĞ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕�ƚŚĞƌĞ�ŝƐ�Ă�ŶĞĞĚ�ĨŽƌ�Ă�ĐŽŶĨŝŐƵƌĂƚŝŽŶ�ĐĂůůĞĚ�
ΗĞŵĞƌŐĞŶĐǇ� ĚŝƐƚĂŶĐĞ� ĞĚƵĐĂƚŝŽŶΗ� ĂŶĚ� ŶĞǁ� ƐŽůƵƚŝŽŶ� ƉƌŽƉŽƐĂůƐ� ŝŶ� ƚŚĞ� ƉƌŽĐĞƐƐ͘ tŚĞŶ� ƵŶĐĞƌƚĂŝŶƚŝĞƐ� ƐƵĐŚ� ĂƐ� ƚŚĞ� ƉŽƐƐŝďŝůŝƚǇ� ŽĨ�
ĞŵĞƌŐĞŶĐĞ� ĂŶĚͬŽƌ� ƌĞƉĞƚŝƚŝŽŶ� ŽĨ� ƐŝŵŝůĂƌ� ƐŝƚƵĂƚŝŽŶƐ� ĂƌĞ� ĂĚĚĞĚ� ƚŽ� ƚŚĞ� ĂĨŽƌĞŵĞŶƚŝŽŶĞĚ� ŶĞĞĚƐ͕� ŝƚ� ŝƐ� ŶĞĐĞƐƐĂƌǇ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ƚŚĞ�
ƚƌĂŝŶŝŶŐ�ƉƌŽďůĞŵƐ�ĨŽƌ�ƚŚĞ�ŝŶƐƚĂŶƚ�ƐŽůƵƚŝŽŶ�ŽĨ�ƚŚĞ�ƉƌŽďůĞŵƐ�ƚŚĂƚ�ŽĐĐƵƌ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ĞŵĞƌŐĞŶĐǇ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�ƚŚĞ�
ĨĂĐĞ�ŽĨ�Ă�ŐůŽďĂů�ĐƌŝƐŝƐ�ƐƵĐŚ�ĂƐ��Ks/�-ϭϵ͘�tŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚŝƐ�ƉĞƌŝŽĚ͕�ƚŚĞ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĞŶǀŝƌŽŶŵĞŶƚƐ�ƐŚĂƌĞĚ�ĂŶĚ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�
ŽĨ�ƚŚĞ�ƐŚĂƌĞĚ�ĐŽŶƚĞŶƚƐ�ŚĂǀĞ�ďĞĐŽŵĞ�Ă�ĐƵƌƌĞŶƚ�ĂŶĚ�ƉƌŝŽƌŝƚǇ�ǁŽƌŬ�ĂƌĞĂ͘ /Ŷ�ŽƚŚĞƌ�ǁŽƌĚƐ͕ ĂůƚŚŽƵŐŚ�ƌĂƉŝĚ�ƐƚƵĚŝĞƐ�ĂƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�
ƚŚĞ�ĨŝĞůĚ�ŽĨ�ŵĞĚŝĐŝŶĞ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌŽĚƵĐĞ�Ă�ƐŽůƵƚŝŽŶ�ƚŽ�ƚŚĞ�ƉĂŶĚĞŵŝĐ͕�ƐƚƵĚŝĞƐ�ĂƌĞ�ŶĞĞĚĞĚ�ƚŽ�ƐƵĐĐĞƐƐĨƵůůǇ�ŵĂŶĂŐĞ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŝn 
ƚŚĞ�ĨŝĞůĚ�ŽĨ�ĞĚƵĐĂƚŝŽŶ͘ /ƚ�ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�ŝŶĚŝǀŝĚƵĂůƐ�ƵƐĞ�ƐŽĐŝĂů�ŵĞĚŝĂ�ƚŽŽůƐ�;^ŬǇƉĞ͕�tŚĂƚƐ�ƉƉ͕��ŽŽŵ͕�ĞƚĐ͘Ϳ�ŝŶƚĞŶƐŝǀĞůǇ�ŝŶ�Ă�
ŐůŽďĂů�ĐƌŝƐŝƐ�ƐƵĐŚ�ĂƐ��Ks/�-ϭϵ�;,Ğ�ĂŶĚ�,ĂƌƌŝƐ͕�ϮϬϮϬͿ͘�/ƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ƚŚĞ�ƋƵĂůŝƚǇ�ĂŶĚ�ƋƵĂŶƚŝƚǇ�ŽĨ�ƐŚĂƌĞƐ�ŝŶ�ƐŽĐŝĂů�ŵĞĚŝĂ�ǁŝůů�ďĞ�
ŝŵƉŽƌƚĂŶƚ� ĨŽƌ� ƚŚĞ� ƐƚƌƵĐƚƵƌŝŶŐ� ŽĨ� ƚŚĞ� ƉŽƐƚ-ƉĂŶĚĞŵŝĐ� ŶŽƌŵĂůŝǌĂƚŝŽŶ� ƉƌŽĐĞƐƐ͘ tŝƚŚŝŶ� ƚŚĞ� ƐĐŽƉĞ� ŽĨ� ĚŝƐƚĂŶĐĞ� ĞĚƵĐĂƚŝŽŶ͕� ŝƚ� ŝƐ�
ŝŵƉŽƌƚĂŶƚ� ŝŶ� ƚĞƌŵƐ� ŽĨ� ƉƌŽĐĞƐƐ� ŵĂŶĂŐĞŵĞŶƚ� ƚŽ� ĂĚĚƌĞƐƐ� ƐŽĐŝĂů ĚŝŵĞŶƐŝŽŶƐ� ƐƵĐŚ� ĂƐ� ĚĞƚĞƌŵŝŶŝŶŐ� ƚŚĞ� ŵŽƚŝǀĂƚŝŽŶ� ŽĨ ƐƚƵĚĞŶƚƐ�
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ϯϴϬ 
ƚŽǁĂƌĚƐ�ĞĚƵĐĂƚŝŽŶ�ĂŶĚ ƚŚĞ�ĨĂĐƚŽƌƐ�ƚŚĂƚ�ĂĨĨĞĐƚ�ƚŚĞ�ƉƌŽĐĞƐƐ�ƉŽƐŝƚŝǀĞůǇ�Žƌ�ŶĞŐĂƚŝǀĞůǇ͘ dŚŝƐ�ƉƌŽĐĞƐƐ�ĂůƐŽ�ƌĞǀĞĂůĞĚ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ƚŚĂƚ� ƚŚĞƌĞ� ĂƌĞ� ĚŝĨĨĞƌĞŶƚ�ǁĂǇƐ� ŽĨ� ůĞĂƌŶŝŶŐ� ĂŶĚ� ƚŚĞ� ƌŽůĞƐ� ŽĨ� ƚŚĞ� ƐĐŚŽŽů� ŽƵƚƐŝĚĞ� ŽĨ� ĞĚƵĐĂƚŝŽŶ� ;ƐŽĐŝĂůŝǌŝŶŐ͕� ĐŽĂĐŚŝŶŐ͕� ƐŚĂƌŝŶŐͿ͘� In 
ĂĚĚŝƚŝŽŶ�ƚŽ�ƚŚĞ�ĚŝĨĨŝĐƵůƚǇ�ŽĨ�ƉůĂŶŶŝŶŐ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽĐĞƐƐ͕�ŝƚ�ŚĂƐ�ĐŽŵĞ�ƚŽ�ƚŚĞ�ĨŽƌĞ�ƚŚĂƚ�ŝƚ�ƐŚŽƵůĚ�ĨŽĐƵƐ�ŽŶ�ĞĚƵĐĂƚŝŽŶ�
ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ƉĞƌƐƉĞĐƚŝǀĞƐ�ĂƌŽƵŶĚ�ƚŚĞ�ǁŽƌůĚ�ǁŝƚŚ�ŝƚƐ�ĞƋƵĂů�ŽƉƉŽƌƚƵŶŝƚǇ�ĚŝŵĞŶƐŝŽŶƐ͘�dŚĞ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ�ŚĂƐ�ƌĞǀĞĂůĞĚ�ƚŚĞ�
ŶĞĐĞƐƐŝƚǇ�ŽĨ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĂƉƉůŝĐĂƚŝŽŶƐ�ŶŽƚ�ŽŶůǇ� ŝŶ�ŶŽƌŵĂů� ƚŝŵĞƐ�Žƌ� ƚŽ� ƐƵƉƉŽƌƚ� ĨŽƌŵĂů�ĞĚƵĐĂƚŝŽŶ͕�ďƵƚ�ĂůƐŽ� ŝŶ� ƐŽŵĞ�ĐƌŝƐŝƐ�
ƐŝƚƵĂƚŝŽŶƐ�;ĞƉŝĚĞŵŝĐƐ͕�ǁĂƌƐ͕�ĚŝƐĂƐƚĞƌƐ͕�ĨŽƌĐĞĚ�ŵŝŐƌĂƚŝŽŶƐ͕�ĞƚĐ͘Ϳ�;�ĂŶ͕�ϮϬϮϬͿ͘  

,ŝƐƚŽƌǇ�ŚĂƐ�ƐŚŽǁŶ�ƚŚĂƚ�ŝƌƌĞǀĞƌƐŝďůĞ�ĐŚĂŶŐĞƐ�ŽĐĐƵƌ�ŝŶ�ƚŚĞ�ǁŽƌůĚ�ĂĨƚĞƌ�ĞǀĞƌǇ�ƉĂŶĚĞŵŝĐ͘ dŚŝƐ�ƉƌŽĐĞƐƐ�ŝƐ�ĐĂůůĞĚ�ƚŚĞ�ΗEĞǁ�tŽƌůĚ�
KƌĚĞƌΗ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�;�ƌŦ�and <ĂŶĂƚ͕�ϮϬϮϬͿ͘�/Ŷ�ƚŚĞ�ŶĞǁ�ǁŽƌůĚ�ŽƌĚĞƌ�ĞǆƉĞĐƚĞĚ�ĂĨƚĞƌ�ƚŚĞ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ͕�ŝƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�
ƚĞĂĐŚĞƌ� ĂŶĚ� ƚĞĂĐŚĞƌ� ĞĚƵĐĂƚŝŽŶ͕� ǁŚŝĐŚ� ŝƐ� ƚŚĞ� ůĞĂĚŝŶŐ ƌŽůĞ� ŝŶ� ĞĚƵĐĂƚŝŽŶ� ƉƌŽĐĞƐƐ͕� ǁŝůů� ĚŝĨĨĞƌ͘ tŝƚŚ� ƚŚĞ� ƉĂŶĚĞŵŝĐ� ƉƌŽĐĞƐƐ͕� ŝƚ� ŝƐ�
ŝŵƉŽƌƚĂŶƚ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ƚŚĞ� ĞĨĨĞĐƚƐ� ŽĨ� ƉƌŽǀŝĚŝŶŐ� ƚĞĂĐŚĞƌ� ƚƌĂŝŶŝŶŐ� ǁŝƚŚ� ĞŵĞƌŐĞŶĐǇ� ĚŝƐƚĂŶĐĞ� ĞĚƵĐĂƚŝŽŶ� ŽŶ� ďŽƚŚ� ƐƚƵĚĞŶƚƐ� ĂŶĚ�
ƉƌŽƐƉĞĐƚŝǀĞ� ƚĞĂĐŚĞƌƐ� ǁŚŽ� ĂƌĞ� ƚŚĞ� ƚĞĂĐŚĞƌƐ� ŽĨ� ƚŚĞ� ĨƵƚƵƌĞ͘� /Ŷ� ŽƵƌ� ĐŽƵŶƚƌǇ͕� ŝƚ� ŝƐ� ƐĞĞŶ� ƚŚĂƚ� ƉƌŽŐƌĂŵƐ� ĂƌĞ� ĐƌĞĂƚĞĚ� ǁŝƚŚŝŶ� ƚŚĞ�
ĨƌĂŵĞǁŽƌŬ� ŽĨ� ƚŚĞ� ŝŶƚĞŐƌĂƚĞĚ� ƉƌŽŐƌĂŵ� ĂƉƉƌŽĂĐŚ͘� /Ŷ� ƚŚŝƐ� ĐŽŶƚĞǆƚ͕� ƐŽĐŝĂů� ĂŶĚ� ƐĐŝĞŶĐĞ� ůĞƐƐŽŶƐ�ǁĞƌĞ� ĐŽŶƐŝĚĞƌĞĚ� ĂƐ� ĂǆŝƐ� ůĞƐƐŽŶƐ͘�
,ĂǀŝŶŐ�ĂǆŝƐ� ůĞƐƐŽŶƐ�ŵĞĂŶƐ�ƚŚĂƚ�ŽƚŚĞƌ� ůĞƐƐŽŶƐ�;dƵƌŬŝƐŚ͕�DĂƚŚĞŵĂƚŝĐƐ͕�WŚǇƐŝĐĂů��ĚƵĐĂƚŝŽŶ͕�DƵƐŝĐ͕�ǁŚŝĐŚ�ĂƌĞ�ĞǆƉƌĞƐƐŝŽŶ�ĂŶĚ�ƐŬŝůů 
ůĞƐƐŽŶƐͿ�ĂƌĞ�ƐŚĂƉĞĚ�ĂƌŽƵŶĚ�ƚŚĞƐĞ� ůĞƐƐŽŶƐ͘�,ŽǁĞǀĞƌ͕�ĞǀĞŶ� ŝĨ� ƚŚŝƐ� ŝƐ� ƚŚĞ�ĐĂƐĞ͕� ŝŶ�ƉƌĂĐƚŝĐĞ͕� ƚŚĞ� ůĞƐƐŽŶƐ�ĂƌĞ�ƚĂƵŐŚƚ� ŝŶĚĞƉĞŶĚĞŶƚůǇ�
ĂŶĚ� ĚŝƐĐŽŶŶĞĐƚĞĚ� ĨƌŽŵ� ĞĂĐŚ� ŽƚŚĞƌ� ;dĞƌƚĞŵŝǌ͕� ϮϬϬϰͿ. /Ŷ� ƚŚŝƐ� ĐŽŶƚĞǆƚ͕� ƚŚĞ� ďƌĂŶĐŚĞƐ� ŝŶ� ǁŚŝĐŚ� ƐƚƵĚĞŶƚƐ� ĞŶĐŽƵŶƚĞƌ� ƐĐŝĞŶƚŝĨŝĐ�
ŬŶŽǁůĞĚŐĞ� ĨŽƌ� ƚŚĞ� ĨŝƌƐƚ� ƚŝŵĞ� ĂƐ� Ă�ĚŝĨĨĞƌĞŶƚ�ĚŝƐĐŝƉůŝŶĞ� ĂƌĞ� ƐĐŝĞŶĐĞ�ĂŶĚ� ƐŽĐŝĂů� ƐĐŝĞŶĐĞƐ͘ dŚĞƌĞĨŽƌĞ͕� ŝŶ� ƚŚŝƐ� ƐƚƵĚǇ͕� ŝƚ�ǁĂƐ�ĚĞĞŵĞĚ�
ĂƉƉƌŽƉƌŝĂƚĞ�ƚŽ�ǁŽƌŬ�ǁŝƚŚ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͘ �ƵĞ�ƚŽ�ƚŚĞ�ƉĂŶĚĞŵŝĐ͕�ŝƚ�ǁĂƐ�ĨŽƵŶĚ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚŽ�ŐŝǀĞ�
ƚŚĞ� Η/ŶƐƚƌƵĐƚŝŽŶĂů� dĞĐŚŶŽůŽŐŝĞƐΗ� ĐŽƵƌƐĞ͕� ǁŚŝĐŚ� ƚŚĞ� ďƌĂŶĐŚ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ� ƚŽŽŬ� ŝŶ� ƚŚĞ� ĨŽƵƌƚŚ� ƐĞŵĞƐƚĞƌ� ŽĨ� ƚŚĞŝƌ�
ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ĞĚƵĐĂƚŝŽŶ͕�ǁŝƚŚ�ĞŵĞƌŐĞŶĐǇ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ͘��ĞĐĂƵƐĞ�ƚŚŝƐ�ĐŽƵƌƐĞ�ĂůƐŽ�ĂůůŽǁƐ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƚŽ�ƚƌĂŶƐĨŽƌŵ�
ƐŽŵĞ�ŽĨ� ƚŚĞ� ĞĚƵĐĂƚŝŽŶ� ƚŚĞǇ� ƌĞĐĞŝǀĞĚ� ŝŶ� ƚŚĞ� ƉƌŽĐĞƐƐ� ŝŶƚŽ�ƉƌĂĐƚŝĐĞ͘� dŚĞ� ŝŶƐƚƌƵĐƚŝŽŶĂů� ƚĞĐŚŶŽůŽŐŝĞƐ� ĐŽƵƌƐĞ� ƉƌŽǀŝĚĞĚ� Ă� ďĂƐŝƐ� ĨŽƌ�
ƉƌŽƐƉĞĐƚŝǀĞ� ƚĞĂĐŚĞƌƐ� ƚŽ� ďƌŝŶŐ� ƚŽŐĞƚŚĞƌ� ĂůƚĞƌŶĂƚŝǀĞ� ĞĚƵĐĂƚŝŽŶĂů� ĞŶǀŝƌŽŶŵĞŶƚƐ� ĂŶĚ� ĨŝĞůĚ� ŬŶŽǁůĞĚŐĞ� ƚŚĂƚ� ĐĂŶ� ďĞ� ƵƐĞĚ� ŝŶ� ƚŚĞ�
ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ƚŚŝƐ�ƉƌŽĐĞƐƐ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƚŚĞ�ƉƌŽĐĞƐƐ�ĂůƐŽ�ƌĞǀĞĂůĞĚ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ĐƵƌƌĞŶƚ�ĚŝŐŝƚĂů�ůŝƚĞƌĂĐǇ�ĂƐ�Ă�ƌĞƋƵŝƌĞŵĞŶƚ�ŽĨ�
ƚŚĞ�ĐŽƵƌƐĞ�ĐŽŶƚĞŶƚ�ŽĨ�Ăůů�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ƚĞĂĐŚŝŶŐ�ƉƌŽĐĞƐƐ�;zP<͕�ϮϬϭϴͿ͘�dĞĂĐŚĞƌƐ ĐĂŶĚŝĚĂƚĞƐ͕�ǁŚŽ�ĂƉƉĞĂƌ�ƚŽ�ďĞ�ĐŽŶƐƵŵĞƌƐ�ŽĨ�
ƚŚŝƐ�ŬŶŽǁůĞĚŐĞ�ƚŽĚĂǇ͕�ǁŝůů�ĂƉƉĞĂƌ�ĂƐ�ďŽƚŚ�ƉƌŽĚƵĐĞƌƐ�ĂŶĚ�ƵƐĞƌƐ�ŽĨ�ŬŶŽǁůĞĚŐĞ�ŝŶ�ƚŚĞ�ĨƵƚƵƌĞ͘ dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�
ŝƐ� ƚŽ�ĚĞƚĞƌŵŝŶĞ� ƚŚĞ�ǀŝĞǁƐ�ŽĨ� ƚŚĞ� ĨĂĐƵůƚǇ�ŽĨ�ĞĚƵĐĂƚŝŽŶ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƐŽĐŝĂů� ƐƚƵĚŝĞƐ� ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ� ŝŶ� ƚŚĞ�ĞŵĞƌŐĞŶĐǇ� ƌĞŵŽƚĞ�
ĞĚƵĐĂƚŝŽŶ�ƉƌŽĐĞƐƐ�;ƚŚĞŝƌ�ŵŽƚŝǀĂƚŝŽŶ�ĨŽƌ�ĞĚƵĐĂƚŝŽŶ͕�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ͕�ĂŶĚ�ƐŽĐŝĂů�ŵĞĚŝĂ�ƵƐĂŐĞ�ƉƌĞĨĞƌĞŶĐĞƐͿ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-
ϭϵ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ͘� 

/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ƚŚĞ�ƐƵď-ƉƌŽďůĞŵƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ďĞůŽǁ͖ 

COVID-ϭϵ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ͕�ƐĐŝĞŶĐĞͬƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ; 

ϭ͘�tŚĂƚ�ĂƌĞ�ƚŚĞŝƌ�ǀŝĞǁƐ�ŽŶ�ĞĚƵĐĂƚŝŽŶĂů�ŵŽƚŝǀĂƚŝŽŶƐ͍ 

Ϯ͘�tŚĂƚ�ĂƌĞ�ƚŚĞŝƌ�ǀŝĞǁƐ�ŽŶ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ͍ 

ϯ͘�tŚĂƚ�ĂƌĞ�ƚŚĞ�ƉƵƌƉŽƐĞƐ�ŽĨ�ƵƐŝŶŐ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĂŶĚ�ƐŽĐŝĂů�ŵĞĚŝĂ�ƵƐĂŐĞ�ƉƌĞĨĞƌĞŶĐĞƐ͍ 

D�d,K� 

dŚŝƐ� ƌĞƐĞĂƌĐŚ� ŝƐ� Ă� ƋƵĂůŝƚĂƚŝǀĞůǇ� ƉƌĞƉĂƌĞĚ� ƐƚƵĚǇ͘� �Ɛ� Ă� ƌĞƐĞĂƌĐŚ� ĚĞƐŝŐŶ͕� ŝƚ� ŝƐ� Ă� ĚĞƐĐƌŝƉƚŝǀĞ� ƌĞƐĞĂƌĐŚ� ƚŚĂƚ� ŝƐ� ĂůƐŽ� ŝŶĐůƵĚĞĚ� ŝŶ�
ƋƵĂůŝƚĂƚŝǀĞ�ƐƚƵĚŝĞƐ͘��ĞƐĐƌŝƉƚŝǀĞ�ŵĞƚŚŽĚƐ�ƚƌǇ�ƚŽ�ƌĞǀĞĂů�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ƐŝƚƵĂƚŝŽŶ�ƋƵĂŶƚŝƚĂƚŝǀĞůǇ�Žƌ�ƋƵĂůŝƚĂƚŝǀĞůǇ͘�^ŝŶĐĞ�ƚŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�
ƌĞůĂƚĞĚ�ƌĞƐĞĂƌĐŚ�ŝƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƚŚĞ�COVID-ϭϵ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽĐĞƐƐ�ŽĨ�ƉƌĞ-ƐĞƌǀŝĐĞ�ƐĐŝĞŶĐĞ�
and ƐŽĐŝĂů� ƐƚƵĚŝĞƐ� ƚĞĂĐŚĞƌƐ͕� ŝƚ� ŝƐ� Ă� ĚĞƐĐƌŝƉƚŝǀĞ� ƌĞƐĞĂƌĐŚ͘� dŚĞ�ŵĂŝŶ� ƉƵƌƉŽƐĞ� ŽĨ� ĚĞƐĐƌŝƉƚŝǀĞ� ƌĞƐĞĂƌĐŚ� ŝƐ� ƚŽ� ĞǆƉůĂŝŶ� ƚŚĞ� ƐŝƚƵĂƚŝŽŶ�
ĞǆĂŵŝŶĞĚ� ŝŶ� ĚĞƚĂŝů� ;�ĞƉŶŝ͕� ϮϬϬϳͿ͘ �ĐĐŽƌĚŝŶŐ� ƚŽ� ^ŝŵŽŶ� ĂŶĚ� �ƵƌƐƚĞŝŶ� ;ϭϵϴϱͿ͖� ĚĞƐĐƌŝƉƚŝǀĞ�ŵĞƚŚŽĚƐ� Ăŝŵ� ƚŽ� ĐůĂƐƐŝĨǇ� ĂŶĚ� ĚĞƐĐƌŝďĞ�
ďĞŚĂǀŝŽƌƐ ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞŝƌ�ĐŽŵŵŽŶ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͘�/Ŷ�ĚĞƐĐƌŝƉƚŝǀĞ�ƐƚƵĚŝĞƐ͕�͞tŚĂƚ�ŝƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐŝƚƵĂƚŝŽŶ͍͕͟�͞tŚĞƌĞ�ĂƌĞ�ǁĞ͍͕͟�
ĂŶĚ� ͞tŚĞƌĞ� ƐŚŽƵůĚ� ǁĞ� ŐŽ͍͟� ƋƵĞƐƚŝŽŶƐΖ� ƌĞƐƉŽŶƐĞ� ĂƌĞ� ďĞŝŶŐ� ŝŶǀĞƐƚŝŐĂƚĞĚ� ;<ĂƉƚĂŶ͕� ϭϵϵϴͿ͘� �ĞƐĐƌŝƉƚŝǀĞ� ƌĞƐĞĂƌĐŚ� ĚĞƐŝŐŶƐ� ƌĂŝƐĞ�
ƋƵĞƐƚŝŽŶƐ�ŽĨ�ǁŚǇ ďĞĐĂƵƐĞ�ĚĞƐĐƌŝƉƚŝǀĞ�ƌĞƐĞĂƌĐŚ�ĚĞƐŝŐŶƐ�Ăŝŵ�ƚŽ�ŐĂŝŶ�ŝŶ-ĚĞƉƚŚ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽŶ�ĂŶǇ�ƐƵďũĞĐƚ�;ĚĞ�sĂƵƐ͕�ϮϬϬϭͿ͘ 

WĂƌƚŝĐŝƉĂŶƚƐ�ŽĨ�ƚŚĞ�^ƚƵĚǇ� 
dŚĞ�ƌĞƐĞĂƌĐŚ�ŐƌŽƵƉ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ĐŽŶƐŝƐƚƐ�ŽĨ�ƚŽƚĂů�ϭϮϬ�ƐĞĐŽŶĚ�ŐƌĂĚĞ�ƐĐŝĞŶĐĞ�;E�с�ϰϮ͖�ϯϴ�ĨĞŵĂůĞƐ͕�ϰ�ŵĂůĞƐͿ\ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�;E�с�

7ϴ͖�ϲϬ�ĨĞŵĂůĞƐ͕�ϭϴ�ŵĂůĞƐͿ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƚĞĂĐŚŝŶŐ�ƉƌŽŐƌĂŵ�ŝŶ�ƚŚĞ�ƐƉƌŝŶŐ ƐĞŵĞƐƚĞƌ�ŽĨ�ƚŚĞ�ϮϬϭϵ-ϮϬϮϬ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ͘ 

�ĂƚĂ��ŽůůĞĐƚŝŽŶ�dŽŽů 

/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ĂŶ�ŽƉĞŶ-ĞŶĚĞĚ�ƐƵƌǀĞǇ�ĚĞǀĞůŽƉĞĚ�ďǇ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ǁĂƐ�ƵƐĞĚ�ĂƐ�Ă�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽů͘�tŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�
ǀĂůŝĚŝƚǇ�ƐƚƵĚǇ�ŽĨ� ƚŚĞ�ĚĞǀĞůŽƉĞĚ�ƐƵƌǀĞǇ͕� ƚŚĞ�ŽƉŝŶŝŽŶƐ�ŽĨ� ƚŚƌĞĞ� ĨŝĞůĚ�ĞǆƉĞƌƚƐ�ǁŚŽƐĞ� ĨŝĞůĚƐ�ŽĨ�ƐƚƵĚǇ�ĂƌĞ�^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ͕�^ŽĐŝal 
^ĐŝĞŶĐĞƐ��ĚƵĐĂƚŝŽŶ�ĂŶĚ��ŽŵƉƵƚĞƌ�ĂŶĚ�/ŶƐƚƌƵĐƚŝŽŶĂů�dĞĐŚŶŽůŽŐŝĞƐ��ĚƵĐĂƚŝŽŶ�ǁĞƌĞ�ƵƐĞĚ͘ tŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ƐƚƵĚǇ͕�Ă�
ƉŝůŽƚ� ĂƉƉůŝĐĂƚŝŽŶ� ŽĨ� ƚŚĞ� ƐƵƌǀĞǇ� ƋƵĞƐƚŝŽŶƐ� ǁĂƐ� ŵĂĚĞ� ǁŝƚŚ� ƚŚƌĞĞ� ƐĐŝĞŶĐĞͬƐŽĐŝĂů� ƐƚƵĚŝĞƐ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ. �ĨƚĞƌ� ƚŚĞ� ƉŝůŽƚ�
ĂƉƉůŝĐĂƚŝŽŶ͕�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĂƌƌĂŶŐĞŵĞŶƚƐ�ǁĞƌĞ�ŵĂĚĞ�ǁŝƚŚŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ ƚŚĞ�ŽƉŝŶŝŽŶƐ�ŽĨ�ƚŚĞ�ĨŝĞůĚ�ĞǆƉĞƌƚƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵĂŬĞ�
ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ŵŽƌĞ�ƵŶĚĞƌƐƚĂŶĚĂďůĞ͗�  



  

|<ĂƐƚĂŵŽŶƵ��Œŝƚŝŵ��ĞƌŐŝƐŝ͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�2| 

 

ϯϴϭ 
/Ŷ�ƚŚĞ�ƐĞĐŽŶĚ�ƋƵĞƐƚŝŽŶ�ĂƐŬĞĚ�ƚŽ�ƚŚĞ��ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ĂďŽƵƚ�ƚŚĞ�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƚŚĞ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ͕�ƚŚĞ�

ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ǁĞƌĞ�ĂƐŬĞĚ�ƚŽ�ƐƚĂƚĞ�ƚŚƌĞĞ�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�ĞĨĨĞĐƚƐ�ĞĂĐŚ͘ ,ŽǁĞǀĞƌ͕�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĂƚ�ƚŚŝƐ�ĞǆƉƌĞƐƐŝŽŶ�ŵĂǇ�
ŚĂǀĞ�Ă�ůŝŵŝƚŝŶŐ�ĞĨĨĞĐƚ�ŽŶ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͕�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ ΗƚŚƌĞĞΗ�ǁĂƐ�ƌĞŵŽǀĞĚ�ĨƌŽŵ�ƚŚĞ�ƋƵĞƐƚŝŽŶ͘  

tŚŝůĞ�ŝŶ�ƚŚĞ�ĨŝƌƐƚ�ĐĂƐĞ�ŽĨ�ƚŚĞ�ƚŚŝƌĚ�ƋƵĞƐƚŝŽŶ͕�ƐƚƌƵĐƚƵƌĞĚ�ŽƉƚŝŽŶƐ�ƌĞŐĂƌĚŝŶŐ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĞŶǀŝƌŽŶŵĞŶƚƐ�ǁĞƌĞ�ƉƌĞƐĞŶƚĞĚ͕�ƚŚĞƐĞ�
ŽƉƚŝŽŶƐ�ǁĞƌĞ�ĞǆĐůƵĚĞĚ�ĨƌŽŵ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĂƚ�ƚŚĞƐĞ�ƉƌĞĨĞƌĞŶĐĞƐ� ůŝŵŝƚĞĚ�ĂŶĚ�ĚŝƌĞĐƚĞĚ�ƚŚĞŵ͘ dŚĞ�ĨŝŶĂů�ĨŽƌŵ�ŽĨ�ƚŚĞ�
ƐƵƌǀĞǇ�ƋƵĞƐƚŝŽŶƐ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ďĞůŽǁ͘� 

ϭ͘�,Žǁ�ŚĂƐ�ƚŚĞ�ĐƵƌƌĞŶƚ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ĂĨĨĞĐƚĞĚ�ǇŽƵƌ�ĞĚƵĐĂƚŝŽŶĂů�ŵŽƚŝǀĂƚŝŽŶ͍�WůĞĂƐĞ�ĞǆƉůĂŝŶ͘ 

2. tŚĂƚ� ĂƌĞ� ƚŚĞ� ƉŽƐŝƚŝǀĞ� ĂŶĚ� ŶĞŐĂƚŝǀĞ� ĞĨĨĞĐƚƐ� ŽĨ� ƚŚĞ� �Ks/�-ϭϵ� ƉĂŶĚĞŵŝĐ� ƉƌŽĐĞƐƐ� ŽŶ� ǇŽƵƌ� ĞĚƵĐĂƚŝŽŶĂů� ĂĐƚŝǀŝƚŝĞƐ͍� WůĞĂƐĞ�
ĞǆƉůĂŝŶ͘ 

3. tŚŝĐŚ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĞŶǀŝƌŽŶŵĞŶƚƐ�ĚŝĚ�ǇŽƵ�ƵƐĞ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ͍�WůĞĂƐĞ�ƐƉĞĐŝĨǇ͘  

ϰ͘�tŚĂƚ�ĂƌĞ�ǇŽƵƌ�ƉƵƌƉŽƐĞƐ�ŽĨ�ƵƐŝŶŐ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ͍�WůĞĂƐĞ�ƐƉĞĐŝĨǇ͘ 

�ƉƉůŝĐĂƚŝŽŶ�^ƚĞƉƐ 

/Ŷ� ƚŚĞ� ƐƉƌŝŶŐ� ƐĞŵĞƐƚĞƌ� ŽĨ� ƚŚĞ� ϮϬϭϵ-ϮϬϮϬ� ĂĐĂĚĞŵŝĐ� ǇĞĂƌ͕� ĂĨƚĞƌ� ϱ� ǁĞĞŬƐ� ŽĨ� ĨĂĐĞ-ƚŽ-ĨĂĐĞ� ůĞƐƐŽŶƐ� ƵŶƚŝů� DĂƌĐŚ� Ϯϯ͕� ϮϬϮϬ͕�
ĞŵĞƌŐĞŶĐǇ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ƐƚĂƌƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƉĂŶĚĞŵŝĐ͘�dŚĞ ƉƌŽĐĞƐƐ�ǁĂƐ�ĐŽŵƉůĞƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ƚŚĂƚ�ůĂƐƚĞĚ�
ĨŽƌ�ŶŝŶĞ�ǁĞĞŬƐ͘�dŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽů�ǁĂƐ�ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ϭϱƚŚ�ǁĞĞŬ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�͞/ŶƐƚƌƵĐƚŝŽŶĂů�dĞĐŚŶŽůŽŐǇ͟�ĐŽƵƌƐĞ͕�
ǁŚŝĐŚ� ŝƐ� ĐŽŵŵŽŶ� ŝŶ� ƚŚĞ�ƉƌŽŐƌĂŵ�ŽĨ�ďŽƚŚ�ĚĞƉĂƌƚŵĞŶƚƐ͘�dŚĞ�ĚĂƚĂ�ŽĨ� ƚŚĞ� ƐƚƵĚǇ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ŽǀĞƌ�Ă�ƉĞƌŝŽĚ�ŽĨ�ϭ�ǁĞĞŬ͕�ŐŝǀĞŶ�
DŽŽĚůĞ�ĂƐ�Ă�ůĞĂƌŶŝŶŐ�ŵĂŶĂŐĞŵĞŶƚ�ƐǇƐƚĞŵ�ĂŶĚ��ĚŽďĞ��ŽŶŶĞĐƚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĂƐ�Ă�ůŝǀĞ�ĐůĂƐƐƌŽŽŵ�ƉůĂƚĨŽƌŵ͘�sĞƌďĂů�ĐŽŶƐĞŶƚ�ŽĨ�ƚŚĞ�
ƐƚƵĚĞŶƚƐ�ǁĂƐ�ŽďƚĂŝŶĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ƉƌŽĐĞƐƐ͘�dŚĞ�ŽďƚĂŝŶĞĚ�ĚĂƚĂ�ǁĞƌĞ�ĞǀĂůƵĂƚĞĚ�ďǇ�ƐƵďũĞĐƚŝŶŐ�ƚŚĞŵ�ƚŽ�ĐŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ͘ 

�ĂƚĂ��ŶĂůǇƐŝƐ 

dŚĞ� ĚĂƚĂ� ŽďƚĂŝŶĞĚ� ĨƌŽŵ� ƚŚĞ� ƐƵƌǀĞǇ� ǁĞƌĞ� ƐƵďũĞĐƚĞĚ� ƚŽ� ĐŽŶƚĞŶƚ� ĂŶĂůǇƐŝƐ͘ tŝƚŚ� ĐŽŶƚĞŶƚ� ĂŶĂůǇƐŝƐ͕� ŝƚ� ŝƐ� ĂŝŵĞĚ� ƚŽ� ƌĞĂĐŚ� ƚŚĞ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ� ĂŶĚ� ĐŽŶĐĞƉƚƐ� ƚŚĂƚ� ĐĂŶ� ĞǆƉůĂŝŶ� ƚŚĞ� ĚĂƚĂ� ĐŽůůĞĐƚĞĚ� ;zŦůĚŦƌŦŵ� and bŝŵƔĞŬ͕� ϮϬϭϭͿ͘ /Ŷ� ƚŚĞ� ĐŽŶƚĞŶƚ� ĂŶĂůǇƐŝƐ͕� ƚŚĞ�
ŵĞĂŶŝŶŐĨƵů�ƉĂƌƚƐ�ďĞƚǁĞĞŶ� ƚŚĞ�ĚĂƚĂ�ǁĂƐ�ĐŽĚĞĚ͘ dŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ǁŝƚŚŝŶ� ƚŚĞ�ƐĐŽƉĞ�ŽĨ� ĐŽĚŝŶŐ�ǁĞƌĞ�ĚŝǀŝĚĞĚ� ŝŶƚŽ� ƐĞĐƚŝŽŶƐ�ĂŶĚ�
ĐŽŵƉĂƌŝƐŽŶƐ�ĂŶĚ�ĂƐƐŽĐŝĂƚŝŽŶƐ�ǁĞƌĞ�ŵĂĚĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ĚĂƚĂ�;^ƚƌĂƵƐƐ�and �ŽƌďŝŶ͕�ϭϵϵϬͿ͘�dŚĞ�ĚĂƚĂ�ǁĞƌĞ�ĐĂƚĞŐŽƌŝǌĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�
ĐŽĚĞƐ�ĂŶĚ�ŐŝǀĞŶ�ǁŝƚŚ�ĨƌĞƋƵĞŶĐŝĞƐ�ďǇ�ĐƌĞĂƚŝŶŐ�ĐŽŵŵŽŶ�ƚŚĞŵĞƐ͘ dŚĞ�ĚĂƚĂ�ŝƐ�ŽƌŐĂŶŝǌĞĚ�ĂĐĐŽƌĚŝŶŐ ƚŽ�ĐŽĚĞƐ�ĂŶĚ�ƚŚĞŵĞƐ͘ �ƚ�ƚŚĞ�ůĂƐƚ�
ƐƚĂŐĞ͕�ƚŚĞ�ŵĞĂŶŝŶŐ�ŝŶƚĞŐƌŝƚǇ�ŽĨ�ƚŚĞ�ƚŚĞŵĞƐ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ĚĂƚĂ�ǁĂƐ�ƉƌŽǀŝĚĞĚ�ĂŶĚ�ŝŶƚĞƌƉƌĞƚĞĚ͘ �Ǉ�ƌĞ-ĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ĚĂƚĂ�ƚŚĂƚ�
ǁĞƌĞ�ǁƌŝƚƚĞŶ�ĚŽǁŶ�ŝŶ�ƚŚĞ�ĐŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ͕�ĂƚƚĞŶƚŝŽŶ�ǁĂƐ�ƉĂŝĚ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�ƚŚĞ�ƚŚĞŵĞƐ�ǁĞƌĞ�Ăƚ�ĂŶ�ĞƋƵĂů�ĚŝƐƚĂŶĐĞ�ĨƌŽŵ�ĞĂĐŚ�
ŽƚŚĞƌ�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ĐŽĚĞƐ�ĚŝĚ�ŶŽƚ�ŽǀĞƌůĂƉ͘  

/Ŷ� ƋƵĂůŝƚĂƚŝǀĞ� ƌĞƐĞĂƌĐŚ͕� ƚŚĞ� ƌĞůŝĂďŝůŝƚǇ� ŽĨ� ĚĂƚĂ� ĂŶĂůǇƐŝƐ� ĚĞƉĞŶĚƐ� ĞƐƉĞĐŝĂůůǇ� ŽŶ� ƚŚĞ� ĐŽĚŝŶŐ� ƉƌŽĐĞƐƐ͘� &Žƌ� ƚŚĞ� ƌĞůŝĂďŝůŝƚǇ� ŽĨ� ƚŚĞ�
ĂŶĂůǇƐŝƐ�ŽĨ� ƚŚĞ� ƐƵƌǀĞǇ�ĚĂƚĂ͕� ƚŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ďǇ� ƚŚƌĞĞ�ĚŝĨĨĞƌĞŶƚ� ĐŽĚĞƌƐ͘�dŚĞ�ĂŶĂůǇǌĞƐ�ŵĂĚĞ� ŝŶĚĞƉĞŶĚĞŶƚůǇ�ŽĨ�
ĞĂĐŚ�ŽƚŚĞƌ�ǁĞƌĞ�ĞǆĂŵŝŶĞĚ�ďǇ�ďƌŝŶŐŝŶŐ�ƚŚƌĞĞ�ĚŝĨĨĞƌĞŶƚ�ĐŽĚĞƌƐ�ƚŽŐĞƚŚĞƌ͘�dŚĞ�ĂƐƉĞĐƚƐ�ƚŚĂƚ�ƐƚĂŶĚ�ŽƵƚ�ĂŶĚ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ŝŵƉŽƌƚĂŶƚ�
ŝŶ� ƚŚĞ� ĂŶĂůǇǌĞĚ� ĚĂƚĂ� ǁĞƌĞ� ĚĞƚĞƌŵŝŶĞĚ͕� ĂŶĚ� ĨŝƌƐƚ� ƚŚĞ� ĐŽĚĞƐ� ĂŶĚ� ƚŚĞŶ� ƚŚĞ� ĐĂƚĞŐŽƌŝĞƐ� ǁĞƌĞ� ŽďƚĂŝŶĞĚ͘ dŚĞŶ͕� ƚŚĞ� ĐŽĚĞƐ� ĂŶĚ�
ĐĂƚĞŐŽƌŝĞƐ�ƉƌŽĚƵĐĞĚ�ƐĞƉĂƌĂƚĞůǇ�ďǇ�ĞĂĐŚ�ŽĨ�ƚŚĞ�ƚŚƌĞĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ĂŶĚ�ƚŚĞ�ĐŽĚĞƐ ĂŶĚ�ĐĂƚĞŐŽƌŝĞƐ�ǁĞƌĞ�ĐůĂƌŝĨŝĞĚ͘ In 
ƚŚŝƐ� ĐŽŶƚĞǆƚ͕� ĐŽĚŝŶŐ� ƌĞůŝĂďŝůŝƚǇ�ǁĂƐ�ĞǆĂŵŝŶĞĚ� ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŚŽǁ�ĐŽŶƐŝƐƚĞŶƚ� ƚŚĞ� ƌĞƐĞĂƌĐŚĞƌƐΖ� ĐĂƚĞŐŽƌŝĞƐ͘��ŽŶƐŝƐƚĞŶĐǇ� ŝŶĚĞǆ�ǁĂƐ�
ƵƐĞĚ� ŝŶ� ƚŚĞ� ƐƚƵĚǇ� ĂŶĚ� ĐŽĚŝŶŐ� ƌĞůŝĂďŝůŝƚǇ� ǁĂƐ� ĐĂůĐƵůĂƚĞĚ͘ dŚĞ� ĂŐƌĞĞŵĞŶƚ� ƌĂƚĞ� ŝƐ� ͞ĂŶ� ŝŶĚĞǆ� ĨŽƵŶĚ� ďǇ� ĐĂůĐƵůĂƚŝŶŐ� ƚŚĞ� ĐŽĚŝŶŐ�
ƐŝƚƵĂƚŝŽŶƐ� ǁŚĞƌĞ� ƚŚĞ� ƐĂŵĞ� ĐŽĚŝŶŐ� ŝƐ� ĚŽŶĞ͕� ŽŶ� ǁŚŝĐŚ� ĂŐƌĞĞŵĞŶƚ� ŝƐ� ƌĞĂĐŚĞĚ� ĂŶĚ� ĐĂŶŶŽƚ� ďĞ� ƌĞĂĐŚĞĚ͘͟� dŚĞ� ĐŽŶƐŝƐƚĞŶĐǇ� ǀĂůƵĞ�
ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�ĂŐƌĞĞŵĞŶƚ�ƌĂƚĞ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�Ϭ͘ϴϬ͘ dŚĞ�ĐŽĚŝŶŐ�ƚŚĂƚ�ǁĂƐ�ŶŽƚ�ĂŐƌĞĞĚ�ƵƉŽŶ�ǁĂƐ�ƌĞƐŽůǀĞĚ�ďǇ�ŶĞŐŽƚŝĂƚŝŽŶ͘ �Ɛ�
ƐƚĂƚĞĚ�ďǇ�dĂǀƔĂŶĐŦů�ĂŶĚ��ƐůĂŶ�;ϮϬϬϭͿ͕�ƚŚĞ�ĂŐƌĞĞŵĞŶƚ ƌĂƚĞ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŝŶƚĞƌ-ƌĂƚĞƌ�ƌĞůŝĂďŝůŝƚǇ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ŚŝŐŚĞƌ�ƚŚĂŶ�
Ϭ͘ϳϬ͘� /Ŷ� ƚŚŝƐ� ƐƚƵĚǇ͕� ŝƚ� ĐĂŶ� ďĞ� ƐƚĂƚĞĚ� ƚŚĂƚ� ƚŚĞ� ĐŽĚŝŶŐ� ƌĞůŝĂďŝůŝƚǇ� ŝƐ� Ăƚ� ĂŶ� ĂĐĐĞƉƚĂďůĞ� ůĞǀĞů͘ /Ŷ� ƚĞƌŵƐ� ŽĨ� ƌĞƐĞĂƌĐŚ� ĞƚŚŝĐƐ͕� ƐĐŝĞŶĐĞ�
ƚĞĂĐŚĞƌƐ�ĐĂŶĚŝĚĂƚĞƐ�ǁĞƌĞ�ĐŽĚĞĚ�ĂƐ�&ϭ͕�&Ϯ͙&ϰϮ͘�^ŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ǁĞƌĞ�ĐŽĚĞĚ�ĂƐ�^ϭ͕�^Ϯ͙S78. 

&/E�/E'^ 

dŚĞ� ĨŝƌƐƚ� ƋƵĞƐƚŝŽŶ� ŝŶ� ƚŚĞ� ƐƵƌǀĞǇ� ŝƐ ďĞůŽǁ͘� dŚĞŶ͕� ƚŚĞ ĨŝŶĚŝŶŐƐ� ŽďƚĂŝŶĞĚ� ĨƌŽŵ� ƚŚĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ƚŚŝƐ� ƋƵĞƐƚŝŽŶ ŝƐ ƉƌĞƐĞŶƚĞĚ͘�
YƵĞƐƚŝŽŶ� ĂƐŬĞĚ ŝŶ� ƚŚĞ� ƐƵƌǀĞǇ�ǁĂƐ͖� ͞,Žǁ�ŚĂƐ� ƚŚĞ� ĐƵƌƌĞŶƚ��Ks/�-ϭϵ� ƉĂŶĚĞŵŝĐ� ƉƌŽĐĞƐƐ� ĂĨĨĞĐƚĞĚ� ǇŽƵƌ� ĞĚƵĐĂƚŝŽŶĂů�ŵŽƚŝǀĂƚŝŽŶ͍�
WůĞĂƐĞ�ĞǆƉůĂŝŶ͘͟�dŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϭ͘ 
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&ŝŐƵƌĞ�ϭ͘�dŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƚŚĞ�ƉĂŶĚĞŵŝĐ�ƉĞƌŝŽĚ�ŽŶ�ƚŚĞ�ŵŽƚŝǀĂƚŝŽŶ ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƚŽǁĂƌĚƐ�ĞĚƵĐĂƚŝŽŶ 

tŚĞŶ�ƚŚĞ�ŵŽƚŝǀĂƚŝŽŶƐ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŐŝǀĞŶ�ŝŶ�&ŝŐƵƌĞ�ϭ�ĚƵƌŝŶŐ�ƚŚĞ�ƉĂŶĚĞŵŝĐ�ƉĞƌŝŽĚ�ĂƌĞ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�
ƚŚĞ�ŐĞŶĞƌĂů�ŵŽƚŝǀĂƚŝŽŶ�ŽĨ� ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ� ƚŚĞŵ� ;ĨсϴϱͿ�ŚĂƐ�ĚĞĐƌĞĂƐĞĚ͘� /ƚ� ŝƐ�ƐĞĞŶ� ƚŚĂƚ� ƚŚĞ�ŵŽƚŝǀĂƚŝŽŶ�ŽĨ� ƚŚĞ�ƐĐŝĞŶĐĞ� ;ĨсϮϲͿ�ĂŶĚ�
ƐŽĐŝĂů�ƐƚƵĚŝĞƐ� ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ� ;ĨсϱϵͿ�ĚĞĐƌĞĂƐĞĚ� ŝŶ� ƚŚĞ�ƉƌŽĐĞƐƐ͘���ƚŽƚĂů�ŽĨ�ϭϭ�ƉƌĞ-ƐĞƌǀŝĐĞ�ƚĞĂĐŚĞƌƐ�ĚŝĚ�ŶŽƚ�ĐŽŵŵĞŶƚ�ŽŶ�ƚŚŝƐ�
ƋƵĞƐƚŝŽŶ͘ 

dŚĞ�ĨĂĐƚŽƌƐ�ƚŚĂƚ�ƉŽƐŝƚŝǀĞůǇ�ĂŶĚ�ŶĞŐĂƚŝǀĞůǇ�ĂĨĨĞĐƚ�ƚŚĞ�ŵŽƚŝǀĂƚŝŽŶ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƚŽǁĂƌĚƐ�ĞĚƵĐĂƚŝŽŶ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-
ϭϵ�ĞƉŝĚĞŵŝĐ�ĂƌĞ�ƐƵŵŵĂƌŝǌĞĚ�ŝŶ�&ŝŐƵƌĞ�Ϯ͘ 

 

&ŝŐƵƌĞ�Ϯ͘ &ĂĐƚŽƌƐ�ƚŚĂƚ�ƉŽƐŝƚŝǀĞůǇ�ĂŶĚ�ŶĞŐĂƚŝǀĞůǇ�ĂĨĨĞĐƚ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐΖ�ŵŽƚŝǀĂƚŝŽŶ�ƚŽǁĂƌĚƐ�ĞĚƵĐĂƚŝŽŶ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-19 
ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ  

tŚĞŶ�&ŝŐƵƌĞ�Ϯ ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ ŝƐ�ƐĞĞn ƚŚĂƚ�ƚŚĞ ŶĞŐĂƚŝǀĞƐ ƚŚĂƚ�ƚŚĞ�ƚĞĂĐŚĞƌ ĐĂŶĚŝĚĂƚĞƐ ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ĞǆƉĞƌŝĞŶĐĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�
ƉĂŶĚĞŵŝĐ� ƉƌŽĐĞƐƐ� ĂƌĞ� ƐŝŵŝůĂƌ� ŽŶ� ƚŚĞ� ďĂƐŝƐ� ŽĨ� ďƌĂŶĐŚĞƐ ĂƌĞ� ŐƌŽƵƉĞĚ ƵŶĚĞƌ� ĐĞƌƚĂŝŶ� ďĂƐŝĐ� ĐŽŵƉŽŶĞŶƚƐ͘� �ĐĐŽƌĚŝŶŐůǇ͕� Ăƚ� ƚŚĞ�
ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ƉƌŽďůĞŵƐ�ƚŚĂƚ�ƉƌĞ-ƐĞƌǀŝĐĞ�ƚĞĂĐŚĞƌƐ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ĞǆƉĞƌŝĞŶĐĞĚ�ƚŚĞ�ŵŽƐƚ�ŝŶ�ƚŚŝƐ�ƉƌŽĐĞƐƐ͕�ΗƉƐǇĐŚŽůŽŐŝĐĂů�ŽƌŝŐŝŶΗ�
ĂŶĚ�ΗůĞĂƌŶŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚ�ŽƌŝŐŝŶΗ�ĂƌĞ�ƚŚĞ�ŽŶĞƐ͘ 

dŚĞ� ƉŽƐŝƚŝǀĞ� ĂŶĚ� ŶĞŐĂƚŝǀĞ� ĨĂĐƚŽƌƐ� ŽĨ� ƚŚĞ COVID-ϭϵ ĞƉŝĚĞŵŝĐ� ƉƌŽĐĞƐƐ� ŽŶ ƚŚĞ� ŵŽƚŝǀĂƚŝŽŶ� ŽĨ ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ� ŝŶ� ƚŚĞ�
ƉƌŽĐĞƐƐ ĂƌĞ�ƐƵŵŵĂƌŝǌĞĚ ŝŶ�&ŝŐƵƌĞ�ϯ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ĨƌĞƋƵĞŶĐǇ͘ 
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&ŝŐƵƌĞ�ϯ͘�&ĂĐƚŽƌƐ�ƚŚĂƚ�ƉŽƐŝƚŝǀĞůǇ�ĂŶĚ�ŶĞŐĂƚŝǀĞůǇ�ĂĨĨĞĐƚ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐΖ�ŵŽƚŝǀĂƚŝŽŶ�ƚŽǁĂƌĚƐ�ĞĚƵĐĂƚŝŽŶ�ĚƵƌŝŶŐ�ƚŚĞ �Ks/�-
19 ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ 

tŚĞŶ� &ŝŐƵƌĞ� ϯ ŝƐ� ĞǆĂŵŝŶĞĚ͕� ŝƚ� ŝƐ� ƌĞǀĞĂůĞĚ� ƚŚĂƚ� ƉƌĞ-ƐĞƌǀŝĐĞ� ƚĞĂĐŚĞƌƐ ǁĞƌĞ ĂĨĨĞĐƚĞĚ ďǇ ƐĂŵĞ� ĨĂĐƚŽƌƐ� ďƵƚ� ŝŶ� ĚŝĨĨĞƌĞŶƚ� ǁĂǇƐ͘�
�ĐĐŽƌĚŝŶŐůǇ͕�ŝƚ� ŝƐ�ƐĂǁŶ ƚŚĂƚ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ĂƌĞ�ŐƌŽƵƉĞĚ ƵŶĚĞƌ�ƚŚĞ�ƚŚĞŵĞƐ�ŽĨ�ΗůĞĂƌŶŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚ�ŽƌŝŐŝŶΗ͕�ΗƉƐǇĐŚŽůŽŐŝĐĂů�
ŽƌŝŐŝŶΗ�ĂŶĚ�ΗƉůĂŶŶŝŶŐ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ŽƌŝŐŝŶΗ͕�ƌĞƐƉĞĐƚŝǀĞůǇ͕�ĚƵƌŝŶŐ�ƚŚĞ COVID-ϭϵ ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ͘�^ŽĐŝĂů�ƐƚƵĚŝĞƐ�ĂŶĚ�ƐĐŝĞŶĐĞ�
ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ ĂƌĞ� ĂĨĨĞĐƚĞĚ ďǇ� ƉƐǇĐŚŽůŽŐŝĐĂů� ƉƌŽďůĞŵƐ͘� DŽƐƚ� ŽĨ� ƚŚĞ� ƉƌĞ-ƐĞƌǀŝĐĞ� ƚĞĂĐŚĞƌƐ� ƐƚĂƚĞĚ� ƚŚĂƚ� ƚŚĞŝƌ� ƉƐǇĐŚŽůŽŐǇ�
ĚĞƚĞƌŝŽƌĂƚĞĚ�ĚƵĞ�ƚŽ�ƚŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�ƚŚĞ�ƉƌŽĐĞƐƐ�ĂŶĚ�ƚŚĂƚ�ƚŚĞǇ�ŚĂĚ�ƉƌŽďůĞŵƐ�ĨŽĐƵƐŝŶŐ�ŽŶ�ƚŚĞ�ůĞƐƐŽŶ͘�dŚĞ�ŽƚŚĞƌ�ƉƌŽďůĞŵ�ƵŶĚĞƌ 
ƚŚŝƐ�ƚŝƚůĞ�ŝƐ�ƚŚĂƚ ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ͕�ƚŚĞ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ ŝŶĐƌĞĂƐŝŶŐ�ǁŽƌŬůŽĂĚ�ĂŶĚ�ĨŝŶĚŝŶŐ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ďŽƌŝŶŐ͘�
�ŶŽƚŚĞƌ�ƌĞĨůĞĐƚŝŽŶ�ŽĨ�ƚŚĞ�ƉƌŽĐĞƐƐ ŝƐ�ŽďƐĞƌǀĞĚ ĂƐ�ůŽǁ ŵŽƚŝǀĂƚŝŽŶ ŝŶ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͘ 

�ƐŬĞĚ� ŝŶ� ƚŚĞ� ƐƵƌǀĞǇ͖� ͞tŚĂƚ�ĂƌĞ� ƚŚĞ�ƉŽƐŝƚŝǀĞ� ĂŶĚ�ŶĞŐĂƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ� ƚŚĞ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ� ǇŽƵƌ� ĞĚƵĐĂƚŝŽŶĂů�
ĂĐƚŝǀŝƚŝĞƐ͍�WůĞĂƐĞ�ĞǆƉůĂŝŶ͘Η�&ŝŶĚŝŶŐƐ�ĨŽƌ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�ĂƌĞ�ŐŝǀĞŶ�ďĞůŽǁ͘ 

dŚĞ� ŽƉŝŶŝŽŶƐ� ŽĨ� ƉƌĞ-ƐĞƌǀŝĐĞ� ƚĞĂĐŚĞƌƐ� ŽŶ� ƚŚĞ� ƉŽƐŝƚŝǀĞ� ĞĨĨĞĐƚƐ� ŽŶ� ĞĚƵĐĂƚŝŽŶĂů� ĂĐƚŝǀŝƚŝĞƐ� ĚƵƌŝŶŐ� ƚŚĞ COVID-ϭϵ ĞƉŝĚĞŵŝĐ ĂƌĞ 
ƉƌĞƐĞŶƚĞĚ ŝŶ�dĂďůĞ�ϭ͘ 

dĂďůĞ�ϭ͘�dŚĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƚŚĞ �Ks/�-19 ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ 
WŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ* ^ĐŝĞŶĐĞ�;ĨͿ ^ŽĐŝĂů�;ĨͿ dŽƚĂů ;ĨͿ 
�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĚŝŐŝƚĂů�ůŝƚĞƌĂĐǇ͕�ůĞĂƌŶŝŶŐ�ĚŝĨĨĞƌĞŶƚ�ĐŽŵƉƵƚĞƌ�ĂƉƉůŝĐĂƚŝŽŶƐ ϭϲ Ϯϰ ϰϬ 
>ĞĂƌŶŝŶŐ�ƚŽ�ĚŽ�ƌĞƐĞĂƌĐŚ 8 22 ϯϬ 
>ĞŝƐƵƌĞ�ƚŝŵĞ�;ƌĞĂĚŝŶŐ�ďŽŽŬƐͬĞǆƉůŽƌŝŶŐ�ŽƵƌ�ŝŶƚĞƌĞƐƚƐͿ ϭϬ ϭϴ 28 
hŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ĐŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ƚĞĐŚŶŽůŽŐŝĞƐ�ƚŽ�ƚŚĞ�ůĞĂƌŶŝŶŐ-ƚĞĂĐŚŝŶŐ�ƉƌŽĐĞƐƐ ϰ ϭϰ ϭϴ 
^ĂǀŝŶŐ�ŽŶ�ƚŝŵĞ 9 9 ϭϴ 
,ĂǀŝŶŐ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ĨŽůůŽǁ�ƚŚĞ�ůĞƐƐŽŶƐ�ĨƌŽŵ�ŚŽŵĞ�ĂŶĚ�ǁĂƚĐŚ�ƚŚĞŵ�ĂŐĂŝŶ�ĂŶĚ�ĂŐĂŝŶ 9 8 ϭϳ 
>ĞĂƌŶŝŶŐ�ƉůĂŶŶĞĚ�ĂŶĚ�ƉƌŽŐƌĂŵŵĞĚ�ǁŽƌŬ ϰ 9 ϭϯ 
>ĞĂƌŶŝŶŐ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽĐĞƐƐ ϲ ϲ ϭϮ 
^ƉĞŶĚŝŶŐ�ůŽƚƐ�ŽĨ�ĨƵŶ�ǁŝƚŚ�ƚŚĞ�ĨĂŵŝůǇ ϰ 7 ϭϭ 
�ĂƐǇ�ĂĐĐĞƐƐ�ƚŽ�ƌĞƐŽƵƌĐĞƐ ϰ 5 9 
hŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ĨĂĐĞ-ƚŽ-ĨĂĐĞ�ƚĞĂĐŚŝŶŐ ϰ ϰ 8 
,ŝŐŚĞƌ�ƐƵĐĐĞƐƐ 7 ϭ 8 
EŽƚ�ŚĂǀŝŶŐ�ƚŽ�ŐĞƚ�ƵƉ�ĞĂƌůǇ�ĂŶĚ�ŐŽ�ƚŽ�ƐĐŚŽŽů ϰ 2 ϲ 
EŽƚ�ƌŝƐŬŝŶŐ�ƚŚĞŝƌ�ŽǁŶ�ĂŶĚ�ŽƚŚĞƌƐΖ�ŚĞĂůƚŚ�ďǇ�ƐƚĂǇŝŶŐ�Ăƚ�ŚŽŵĞ 3 ϭ ϰ 
^ŚĂƌŝŶŐ�ŽƉŝŶŝŽŶƐ�ǁŝƚŚ�ĨƌŝĞŶĚƐ�ŽŶ�ƐŽĐŝĂů�ŵĞĚŝĂ - 3 3 
/ŶĐƌĞĂƐŝŶŐ�ŝŶƚĞƌĞƐƚ�ŝŶ�ĞĚƵĐĂƚŝŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ ϭ ϭ 2 
>ĞĂƌŶŝŶŐ�ƚŽ�ďĞ�ƉĂƚŝĞŶƚ ϭ - ϭ 
&ŝŶĂŶĐŝĂů�ƌĞůŝĞĨ - ϭ ϭ 
^ŚĂƌŝŶŐ�ŵĂƚĞƌŝĂůƐ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĚŝƐĂďŝůŝƚŝĞƐ�͞ǁŚŝůĞ�ǁĞ�ǁĞƌĞ�ŶŽƚ�ĂǁĂƌĞ�ŽĨ�ŝƚƐ�ĞǆŝƐƚĞŶĐĞ͕�ǁĞ�ŵĞƚ�
ƐŽŵĞ�ƚĞĂĐŚĞƌƐ�ĂŐĂŝŶ�ĚƵƌŝŶŐ�ƚŚĞ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ͘͟ 

- ϭ ϭ 

Ύ͗�dĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŚĂǀĞ�ĚĞĐůĂƌĞĚ�ŵƵůƚŝƉůĞ�ŽƉŝŶŝŽŶƐ͘ 

WƐǇĐŚŽůŽŐŝĐĂů�ŽƌŝŐŝŶ 

>ĞĂƌŶŝŶŐ�
ĞŶǀŝƌŽŶŵĞŶƚ�ŽƌŝŐŝŶ 

WůĂŶŶŝŶŐ�Θ�
ĐŽŵŵƵŶŝĐĂƚŝŽŶ�

ŽƌŝŐŝŶ 

�Žǀŝd-ϭϵ ƉƌŽĐĞƐƐ�ĂŶĚ�ƉƐǇĐŚŽůŽŐŝĐĂů�ƐƵƉƉŽƌƚ�;ĨсϲͿ 
�ŝƐĐŽǀĞƌŝŶŐ�ƚŚĞ�ƐŽƵƌĐĞƐ�ŽĨ�ŵŽƚŝǀĂƚŝŽŶ�ƚŽ�ǁŽƌŬ�;ĨсϮͿ 
�ĂƐŝĞƌ�ĨŽĐƵƐŝŶŐ�;ĨсϮͿ 

ZĞĐŽŐŶŝǌŝŶŐ�ĚŝŐŝƚĂů�ůĞĂƌŶŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚƐ�;ĨсϭϳͿ 
/ŶĚŝǀŝĚƵĂů�ůĞĂƌŶŝŶŐ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�;ĨсϭϭͿ 
�ƌĞĂŬŝŶŐ�ƚŚĞ�ƉƌĞũƵĚŝĐĞ�ƚŽǁĂƌĚƐ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ ;ĨсϲͿ 
hŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ĨĂĐĞ-ƚŽ-ĨĂĐĞ�ĞĚƵĐĂƚŝŽŶ�;ĨсϰͿ 
/ŶĐƌĞĂƐŝŶŐ�ĐŽƵƌƐĞ�ĞĨĨŝĐŝĞŶĐǇ�;ĨсϮͿ 

�ĨĨĞĐƚŝǀĞ�ƚŝŵĞ�ŵĂŶĂŐĞŵĞŶƚ�;ĨсϲͿ 
hƐŝŶŐ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĞĨĨĞĐƚŝǀĞůǇ�;ĨсϮͿ 

�ŽǀŝĚ-ϭϵ�ƉƌŽĐĞƐƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƚǇ�;ĨсϰϵͿ 
/ŶĐƌĞĂƐĞĚ�ǁŽƌŬůŽĂĚ�;ĨсϯϴͿ 

>Žǁ�ŵŽƚŝǀĂƚŝŽŶ�;Ĩсϭϳ) 

^ƚĂǇŝŶŐ�ĂǁĂǇ�ĨƌŽŵ�ƐŽĐŝĂů�ĞŶǀŝƌŽŶŵĞŶƚƐ�;ĨсϭϵͿ 
/ŶĂďŝůŝƚǇ�ƚŽ�ŵĂŶĂŐĞ�ƚŝŵĞ�ĞĨĨĞĐƚŝǀĞůǇ�;ĨсϭϳͿ 

�ŽŵŵƵŶŝĐĂƚŝŽŶ�ďƌĞĂŬ�;ĨсϭϳͿ 
hŶŶĞĐĞƐƐĂƌǇ�ŚŽŵĞǁŽƌŬ�ůŽĂĚ�;ĨсϭϯͿ 

/ŶĂďŝůŝƚǇ�ƚŽ�ĂĐĐĞƐƐ�ĚŝŐŝƚĂů�ƉůĂƚĨŽƌŵƐ�;ĨсϯϵͿ 
�ǆĐĞƐƐ�ŽĨ�ŽŶůŝŶĞ�ĂƐƐŝŐŶŵĞŶƚƐ�;ĨсϯϳͿ 

>ĞƐƐ�ĞĨĨĞĐƚ�ƚŚĂŶ�ĨĂĐĞ-ƚŽ-ĨĂĐĞ�ĞĚƵĐĂƚŝŽŶ�;ĨсϯϰͿ 
�ĞĐƌĞĂƐĞĚ�ĐŽƵƌƐĞ�ĞĨĨŝĐŝĞŶĐǇ�;ĨсϯϰͿ 

/ŶĚŝǀŝĚƵĂů�ůĞĂƌŶŝŶŐ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�;ĨсϮͿ 
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ϯϴϰ 
 
 tŚĞŶ�dĂďůĞ�ϭ ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ� ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŵŽƐƚůǇ�ƐƚĂƚĞĚ�ƚŚĞŝƌ�ŽƉŝŶŝŽŶƐ�ĂďŽƵƚ�

ƚŚĞ�ĐŽĚĞ�ŽĨ�Η�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĚŝŐŝƚĂů�ůŝƚĞƌĂĐǇ͕�ůĞĂƌŶŝŶŐ�ĚŝĨĨĞƌĞŶƚ�ĐŽŵƉƵƚĞƌ�ĂƉƉůŝĐĂƚŝŽŶƐΗ�ĂďŽƵƚ�ƚŚĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƚŚĞ COVID-
ϭϵ ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ͘ 

dŚĞ� ŽƉŝŶŝŽŶƐ� ŽĨ� ƉƌĞ-ƐĞƌǀŝĐĞ� ƚĞĂĐŚĞƌƐ� ŽŶ� ƚŚĞ� ŶĞŐĂƚŝǀĞ� ĞĨĨĞĐƚƐ� ŽĨ� ƚŚĞŝƌ� ĞĚƵĐĂƚŝŽŶĂů� ĂĐƚŝǀŝƚŝĞƐ� ĚƵƌŝŶŐ� ƚŚĞ COVID-ϭϵ ĞƉŝĚĞŵŝĐ�
ŝƐ ƉƌĞƐĞŶƚĞĚ�ŝŶ�dĂďůĞ�Ϯ͘ 

dĂďůĞ�Ϯ͘�dŚĞ�ŶĞŐĂƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƚŚĞ �Ks/�-19 ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ 
EĞŐĂƚŝǀĞ��ĨĨĞĐƚƐ�* ^ĐŝĞŶĐĞ�;ĨͿ ^ŽĐŝĂů�;ĨͿ dŽƚĂů ;ĨͿ 

>ĂŐŐŝŶŐ�ďĞŚŝŶĚ�ŝŶ�ŚŽŵĞǁŽƌŬͬĐůĂƐƐĞƐ�ĚƵĞ�ƚŽ�ůĂĐŬ�ŽĨ�ŝŶƚĞƌŶĞƚͬĐŽŵƉƵƚĞƌ�ĂĐĐĞƐƐ 28 28 ϱϲ 
>ĂĐŬ�ŽĨ�ĞĨĨĞĐƚŝǀĞ�ĂŶĚ ĞĨĨŝĐŝĞŶƚ�ůĞĂƌŶŝŶŐ ϭϲ 33 ϰϵ 
�ĞĐƌĞĂƐĞĚ�ŝŶƚĞƌĞƐƚ�ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶ�ƚŽǁĂƌĚƐ�ƚŚĞ�ůĞƐƐŽŶ 7 23 ϯϬ 
�ǆĐĞƐƐ�ŚŽŵĞǁŽƌŬ 9 ϭϮ Ϯϭ 
&ĂŝůƵƌĞ�ƚŽ�ƉƌĂĐƚŝĐĞ�ŝŶ�ůĞƐƐŽŶƐ 8 8 ϭϲ 
/ŶĂďŝůŝƚǇ�ƚŽ�ĐŽŵŵƵŶŝĐĂƚĞ�ĨĂĐĞ-ƚŽ-ĨĂĐĞ�ǁŝƚŚ�ƚŚĞ�ůĞĐƚƵƌĞƌ ϲ ϭϬ ϭϲ 
WƐǇĐŚŽůŽŐŝĐĂů�ƉƌŽďůĞŵƐ�ƐƵĐŚ�ĂƐ�ĚŝƐƚƌĂĐƚŝŽŶ�ͬ�ŝŶĂďŝůŝƚǇ�ƚŽ�ĨŽĐƵƐ�ͬ�ĂŶǆŝĞƚǇ�ͬ�ƐƚƌĞƐƐ 7 ϲ ϭϯ 
ŝŶĂďŝůŝƚǇ�ƚŽ�ƐŽĐŝĂůŝǌĞ 7 3 ϭϬ 
�ǀŽŝĚĂŶĐĞ�ŽĨ�ĨĂĐĞ-ƚŽ-ĨĂĐĞ�ƚƌĂŝŶŝŶŐ ϲ 3 9 
/ŶƐƵĨĨŝĐŝĞŶƚ�ĨĂŝƌ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ĞǆĂŵƐ�ĂŶĚ�ĂƐƐŝŐŶŵĞŶƚƐ ϰ 2 ϲ 
EŽƚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŚŽŵĞǁŽƌŬͬŶŽƚ�ŐĞƚƚŝŶŐ�ĨĞĞĚďĂĐŬ ϭ ϰ 5 
�ŝĨĨŝĐƵůƚǇ�ŽĨ�ŐƌŽƵƉ�ǁŽƌŬ�ŝŶ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ ϭ ϰ 5 
�ǆƉĞƌŝĞŶĐŝŶŐ�ƉŚǇƐŝĐĂů�ƉĂŝŶͬŶĞŐĂƚŝǀĞ�ŝŵƉĂĐƚ�ŽŶ�ŚĞĂůƚŚ - 3 3 
/ŶĂďŝůŝƚǇ�ƚŽ�ƐƉĞŶĚ�ƚŝŵĞ�ŽŶ�ŵǇ�ŚŽďďŝĞƐ�ĂŶĚ�ƌĞůĂǆ�ŵǇƐĞůĨ 2 - 2 
/ƚ�ǁĂƐ�ĚŝĨĨŝĐƵůƚ�ĨŽƌ�ŵĞ�ƚŽ�ĂĐĐĞƐƐ�ĐŽƵƌƐĞ�ŵĂƚĞƌŝĂůƐ͘ 2 - 2 
WŽƐƚƉŽŶĞŵĞŶƚ�ŽĨ�ƉůĂŶƐ ϭ - ϭ 

Ύ͗�dĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŚĂǀĞ�ĚĞĐůĂƌĞĚ�ŵƵůƚŝƉůĞ�ŽƉŝŶŝŽŶƐ͘ 

tŚĞŶ�dĂďůĞ�Ϯ� ŝƐ�ĞǆĂŵŝŶĞĚ͕� ŝƚ� ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŵŽƐƚůǇ�ƐƚĂƚĞĚ�ƚŚĞŝƌ�ŽƉŝŶŝŽŶƐ�ĂďŽƵƚ�
ƚŚĞ�ĐŽĚĞ�ŽĨ�ΗůĂĐŬŝŶŐ�ŚŽŵĞǁŽƌŬͬĐůĂƐƐĞƐ�ĚƵĞ�ƚŽ�ůĂĐŬ�ŽĨ�ŝŶƚĞƌŶĞƚͬĐŽŵƉƵƚĞƌ�ĂĐĐĞƐƐΗ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ŶĞŐĂƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƚŚĞ��Ks/�-ϭϵ�
ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ͘ 

YƵĞƐƚŝŽŶ� ĂƐŬĞĚ� ŝŶ� ƚŚĞ� ƐƵƌǀĞǇ͖� ͞tŚŝĐŚ� ƐŽĐŝĂů� ŵĞĚŝĂ� ĞŶǀŝƌŽŶŵĞŶƚƐ� ĚŝĚ� ǇŽƵ� ƵƐĞ� ĚƵƌŝŶŐ� ƚŚĞ� �KVID-ϭϵ� ƉĂŶĚĞŵŝĐ͍� WůĞĂƐĞ�
ƐƉĞĐŝĨǇ͘Η�dŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϰ͘ 

^ŽĐŝĂů�ŵĞĚŝĂ�ĞŶǀŝƌŽŶŵĞŶƚƐ�ƵƐĞĚ�ďǇ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϰ͘ 

 

Ύ͗'ŽŽŐůĞ�ĚƌŝǀĞ͕�/ŵŽ͕��ĚŽďĞ�ĐŽŶŶĞĐƚ� 

&ŝŐƵƌĞ�ϰ͘��Ks/�-ϭϵ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƐŽĐŝĂů�ŵĞĚŝĂ�ƚŚĞǇ�ƵƐĞ�ŝŶ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ƉĂŶĚĞŵŝĐ 

tŚĞŶ�&ŝŐƵƌĞ�ϰ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĞŶǀŝƌŽŶŵĞŶƚ�ƚŚĂƚ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƵƐĞ�ŵŽƐƚ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-
ϭϵ�ƉĂŶĚĞŵŝĐ�ŝƐ�tŚĂƚƐ�ƉƉ͘�dŚŝƐ�ŝƐ�ƚƌƵĞ�ĨŽƌ�ďŽƚŚ�ƉƌŽŐƌĂŵƐ͘��ĨƚĞƌ�tŚĂƚƐ�ƉƉ͕�ƚŚĞ�ŵŽƐƚ�ƵƐĞĚ�ƐŽĐŝĂů�ŵĞĚŝĂ�ŵĞĚŝƵŵ�ďǇ�ƐĐŝĞŶĐĞ�ĂŶĚ�
ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŝƐ�/ŶƐƚĂŐƌĂŵ͘ 

YƵĞƐƚŝŽŶ� ĂƐŬĞĚ� ŝŶ� ƚŚĞ� ƐƵƌǀĞǇ͖� ͞tŚĂƚ� ĂƌĞ� ǇŽƵƌ� ƉƵƌƉŽƐĞƐ� ŽĨ� ƵƐŝŶŐ� ƐŽĐŝĂů� ŵĞĚŝĂ� ĚƵƌŝŶŐ� ƚŚĞ� �Ks/�-ϭϵ� ƉĂŶĚĞŵŝĐ͍� WůĞĂƐĞ�
ƐƉĞĐŝĨǇ͘Η�dŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϱ͘ 
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&ŝŐƵƌĞ�ϱ͘�WŽƐƚƐ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŽŶ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĚƵƌŝŶŐ�ƚŚĞ �Ks/�-19 ƉĂŶĚĞŵŝĐ 

tŚĞŶ�&ŝŐƵƌĞ�ϱ ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ ŝƐ�ƐĞĞŶ ƚŚĂƚ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŵŽƐƚůǇ�ƵƐĞ tŚĂƚƐ�ƉƉ ĨŽƌ�ΗŚŽŵĞǁŽƌŬ�ƐŚĂƌŝŶŐΗ�ƉƵƌƉŽƐĞƐ͘�WƌĞ-
ƐĞƌǀŝĐĞ� ƐĐŝĞŶĐĞ� ƚĞĂĐŚĞƌƐ� ŵŽƐƚůǇ� ƵƐĞĚ tŚĂƚƐ�ƉƉ ĨŽƌ� ƉƐǇĐŚŽůŽŐŝĐĂů� ƐƵƉƉŽƌƚ͘� /ƚ ŝƐ� ƐĞĞŶ ƚŚĂƚ� ƐŽĐŝĂů� ƐƚƵĚŝĞƐ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ�
ŵŽƐƚůǇ�ƵƐĞ tŚĂƚƐ�ƉƉ ĨŽƌ�Η,ŽŵĞǁŽƌŬ�ƐŚĂƌŝŶŐΗ�ƉƵƌƉŽƐĞƐ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ǁŚĞŶ�ƚŚĞ�ƐŚĂƌĞƐ ĂƌĞ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞǇ�ĨŽůůŽǁ�
ƚŚĞ�ƉŽƐƚƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ΗƉĂŶĚĞŵŝĐΗ͕�ΗŚŽŵĞǁŽƌŬ�ƐŚĂƌŝŶŐΗ�ĂŶĚ�ΗƉƐǇĐŚŽůŽŐŝĐĂů�ƐƵƉƉŽƌƚΗ͘��ǆĂŵƉůĞƐ ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐΖ�ǀŝĞǁƐ�
ŽŶ�ƵƐŝŶŐ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĨŽƌ�ΗŚŽŵĞǁŽƌŬ�ƐŚĂƌŝŶŐΗ ĂƌĞ�ƉƌĞƐĞŶƚĞĚ ďĞůŽǁ͘ 

“…As for the lessons, we completed each other's deficiencies. We helped each other with our homework 
and shared our homework with each other. We tried to explain the subject, albeit on a small-scale, to our 
friends who lacked the subject or did not fully understand the subject.” (SϱϭͿ 

�ǆĂŵƉůĞƐ�ŽĨ�ƚŚĞ�ǀŝĞǁƐ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ĂďŽƵƚ�ƚŚĞ�ΗƉĂŶĚĞŵŝĐΗ ĂƌĞ�ƉƌĞƐĞŶƚĞĚ ďĞůŽǁ͘ 
“Recently, we shared news about what precautions and bans were taken in the transition to a controlled 
social life, and what we should pay attention to in our future lives.” ;&ϭϳͿ 
“We tried to help our friends stay at home by sharing the hashtag "Stay at home Turkey" on Instagram. 
We are trying to research and organize activities for the pandemic process.” (SϮϭͿ 
“With this social media tool, I made various statements about people staying at home. I stated that I 
support the shared announcements by liking it.” (S37) 

�ǆĂŵƉůĞƐ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐΖ�ǀŝĞǁƐ�ŽŶ�ƵƐŝŶŐ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĨŽƌ�ΗƉƐǇĐŚŽůŽŐŝĐĂů�ƐƵƉƉŽƌƚΗ ĂƌĞ�ƉƌĞƐĞŶƚĞĚ ďĞůŽǁ͘ 
“Sometimes we shared the stress of being busy with homework and not being able to go out 
on WhatsApp.” (F23). 
“…We mutually increased our motivation, which fell during the pandemic process.” (S24) 

�/^�h^^/KE͕��KE�>h^/KE�ĂŶĚ�Z��KDD�E��d/KE^ 

tŚĞŶ� ƚŚĞ� ĨŝŶĚŝŶŐƐ� ŽďƚĂŝŶĞĚ� ĨŽƌ� ƚŚĞ� ĨŝƌƐƚ� ƐƵď-ƉƌŽďůĞŵ͕�ǁŚŝĐŚ� ĚĞĂůƐ�ǁŝƚŚ� ƚŚĞ�ŵŽƚŝǀĂƚŝŽŶ� ŽĨ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ� ĚƵƌŝŶŐ� ƚŚĞ�
ƉĂŶĚĞŵŝĐ�ƉĞƌŝŽĚ͕�ĂƌĞ�ĞǆĂŵŝŶĞĚ͖�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ƚŚĞŵ�;ĨсϴϱͿ�ŚĂǀĞ ĚĞĐƌĞĂƐĞĚ�ƚŚĞŝƌ�ŵŽƚŝǀĂƚŝŽŶ͘�dŚĞ�ƵŶĐĞƌƚĂŝŶƚǇ�ŽĨ�
ƚŚĞ� ƉƌŽĐĞƐƐ� ĂŶĚ� ƚŚĞ� ŝŶĐƌĞĂƐŝŶŐ� ǁŽƌŬůŽĂĚ� ŽĨ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ� ĂƌĞ� ƐŚŽǁŶ� ĂƐ� ƚŚĞ� ƌĞĂƐŽŶ� ĨŽƌ� ƚŚŝƐ͘� �ĞĐƌĞĂƐĞĚ� ŵŽƚŝǀĂƚŝŽŶ� ŽĨ�
ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͖� /ƚ� ĐĂŶ�ďĞ�ĂƚƚƌŝďƵƚĞĚ� ƚŽ�ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ�ƐŽĐŝĂů�ĚŝƐƚĂŶĐŝŶŐ�ĂŶĚ� ƌĞƐƚƌŝĐƚŝǀĞ�ŵŽǀĞŵĞŶƚ�ƉŽůŝĐŝĞƐ�ŚĂǀĞ� ƐŝŐŶŝĨŝĐĂŶƚůǇ�
ĐŚĂŶŐĞĚ� ƚƌĂĚŝƚŝŽŶĂů� ĞĚƵĐĂƚŝŽŶ� ƉƌĂĐƚŝĐĞƐ� ;�ůƚƵŶƚĂƔ� zŦůŵĂǌ͕� ϮϬϮϬͿ͘� tŚĞŶ� ƚŚĞ� ĨĂĐƚŽƌƐ� ƚŚĂƚ� ƉŽƐŝƚŝǀĞůǇ� ĂŶĚ� ŶĞŐĂƚŝǀĞůǇ� ĂĨĨĞĐƚ� ƚŚĞ�
ŵŽƚŝǀĂƚŝŽŶ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƚŽǁĂƌĚƐ�ĞĚƵĐĂƚŝŽŶ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-ϭϵ�ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�;&ŝŐƵƌĞ�ϮͿ�ĂƌĞ�ĞǆĂŵŝŶĞĚ͕�ŝƚ� ŝƐ�ƐĞĞŶ�
ƚŚĂƚ�ƚŚĞ�ŶĞŐĂƚŝǀŝƚŝĞƐ�ƚŚĂƚ�ƚŚĞ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ĞǆƉĞƌŝĞŶĐĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ĂƌĞ�ƐŝŵŝůĂƌ�ŽŶ�ƚŚĞ 



    

| <ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�2| 

 

ϯϴϲ 
ďĂƐŝƐ�ŽĨ� ďƌĂŶĐŚĞƐ� ĂŶĚ�ĂƌĞ� ŐƌŽƵƉĞĚ�ƵŶĚĞƌ� ĐĞƌƚĂŝŶ�ďĂƐŝĐ� ĐŽŵƉŽŶĞŶƚƐ͘��ĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚŝƐ͕� ŽŶĞ�ŽĨ� ƚŚĞ�ƉƌŽďůĞŵƐ� ƚŚĂƚ� ƚŚĞ� ƚĞĂĐŚĞƌ�
ĐĂŶĚŝĚĂƚĞƐ ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ĞǆƉĞƌŝĞŶĐĞĚ�ŝŶ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ŝƐ�ƚŚŽƐĞ�ŽĨ�ΗƉƐǇĐŚŽůŽŐŝĐĂů ŽƌŝŐŝŶΗ͘�/ƚ� ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ĨĂĐƚŽƌƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�
ĨĂĐƚ� ƚŚĂƚ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ�ĚŽ� ŶŽƚ� ŚĂǀĞ� ƚŚĞ� ŽƉƉŽƌƚƵŶŝƚǇ� ƚŽ� ƐŽĐŝĂůŝǌĞ� ĂƐ� ŝŶ� ƚŚĞ� ƐĐŚŽŽů� ĞŶǀŝƌŽŶŵĞŶƚ͕� ƚŚĞ� ůĂĐŬ� ŽĨ� ŝŶƚĞƌĞƐƚ� ĂŶĚ�
ŵŽƚŝǀĂƚŝŽŶ�ŝŶ�ƚŚĞ�ůĞƐƐŽŶƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ůĂĐŬ�ŽĨ�ĨĂĐĞ-ƚŽ-ĨĂĐĞ�ĞĚƵĐĂƚŝŽŶ͕�ĂŶĚ�ƚŚĞ�ĚŝĨĨŝĐƵůƚǇ�ŝŶ�ĂĐĐĞƐƐŝŶŐ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽĨ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�
ŚĂǀĞ� ĚŝĨĨŝĐƵůƚŝĞƐ� ŝŶ� ƵƐŝŶŐ� ƚĞĐŚŶŽůŽŐŝĐĂů� ĚĞǀŝĐĞƐ� ;�ŒŦƌ͕� ϮϬϬϳͿ� ĂƌĞ� ĞĨĨĞĐƚŝǀĞ� ŝŶ� ĂĚĚƌĞƐƐŝŶŐ� ƉƐǇĐŚŽůŽŐŝĐĂů� ƉƌŽďůĞŵƐ͘� ^ŝŵŝůĂƌůǇ͕� >ĞĞ�
;ϮϬϮϬͿ�ĨŽƵŶĚ�ŝŶ�ŚŝƐ�ƐƚƵĚǇ�ƚŚĂƚ��Ks/�-ϭϵ�ĂŶǆŝĞƚǇ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�ĂĨĨĞĐƚƐ�ƐŽĐŝĂů�ĂƚƚŝƚƵĚĞƐ͘��ǆĂŵŝŶŝŶŐ�ƚŚĞ�ƉƐǇĐŚŽůŽŐŝĐĂů�ŽƌŝŐŝŶƐ�ŽĨ�ƚŚĞ�
ŶĞŐĂƚŝǀŝƚŝĞƐ� ƚŚĂƚ� ƉƌĞ-ƐĞƌǀŝĐĞ� ƚĞĂĐŚĞƌƐ� ƐƚĂƚĞĚ� ƚŽ� ŚĂǀĞ� ĞǆƉĞƌŝĞŶĐĞĚ� ĚƵƌŝŶŐ� ƚŚĞ� �Ks/�-ϭϵ� ĞƉŝĚĞŵŝĐ� ƉƌŽĐĞƐƐ͕� ŝƚ� ŝƐ� ƐĞĞŶ� ƚŚĂƚ� ƉƌĞ-
ƐĞƌǀŝĐĞ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌƐ�ĞŵƉŚĂƐŝǌĞ�ƚŚĞ�ƚŚĞŵĞ�ƚŚĂƚ�ƚŚĞŝƌ�ǁŽƌŬůŽĂĚ�ŚĂƐ�ŝŶĐƌĞĂƐĞĚ͘ 

tŚĞŶ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ƐĞĐŽŶĚ�ƐƵď-ƉƌŽďůĞŵ�;dĂďůĞ�ϭͿ�ĂƌĞ�ĞǆĂŵŝŶĞĚ͖�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƚŚĞ��Ks/�-
ϭϵ�ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ�ĞĚƵĐĂƚŝŽŶĂů� ĂĐƚŝǀŝƚŝĞƐ͕� ŝƚ�ǁĂƐ�ŽďƐĞƌǀĞĚ� ƚŚĂƚ� ƚŚĞ� ƐĐŝĞŶĐĞ�ĂŶĚ� ƐŽĐŝĂů� ƐƚƵĚŝĞƐ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ�ŵŽƐƚůǇ�
ĞǆƉƌĞƐƐĞĚ�ƚŚĞŝƌ�ǀŝĞǁƐ�ŽŶ�ƚŚĞ�ĐŽĚĞ�ŽĨ�Η�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĚŝŐŝƚĂů�ůŝƚĞƌĂĐǇ͕�ůĞĂƌŶŝŶŐ�ĚŝĨĨĞƌĞŶƚ�ĐŽŵƉƵƚĞƌ�ĂƉƉůŝĐĂƚŝŽŶƐΗ͘��ŽŶƐŝĚĞƌŝŶŐ ƚŚĞ�
ŽƉŝŶŝŽŶƐ�ŽĨ� ƚŚĞ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ͕� ŝƚ� ĐĂŶ�ďĞ� ƐĂŝĚ� ƚŚĂƚ� ƚŚĞ��Ks/�-ϭϵ� ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽĨĨĞƌƐ� ŝŵƉŽƌƚĂŶƚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ� ƚŽ� ƚŚĞ�
ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞǆƉůŽƌĞ�ƚŚĞ�ĚŝŐŝƚĂů�ůĞĂƌŶŝŶŐ�ǁŽƌůĚ͘��ƵƌŬĞ�ĂŶĚ��ĞŵƉƐĞǇ�;ϮϬϮϬͿ�ŝŶ�ƚŚĞŝƌ�ƐƚƵĚǇ�ǁŚĞƌĞ�ƚŚĞǇ�ƌĞƉŽƌƚĞĚ�
ƚŚĞ�ĂĚǀĂŶƚĂŐĞƐ�ĂŶĚ�ĚŝƐĂĚǀĂŶƚĂŐĞƐ�ŽĨ� ƐĐŚŽŽů� ĐůŽƐƵƌĞƐ� ŝŶ� /ƌĞůĂŶĚ�ĂůŽŶŐ�ǁŝƚŚ� ƚŚĞ�ƉĂŶĚĞŵŝĐ͕� ƐƚĂƚĞĚ� ƚŚĂƚ�ĂƐ�ĂŶ�ĂĚǀĂŶƚĂŐĞ�ŽĨ� ƚŚĞ�
ƉĂŶĚĞŵŝĐ� ƉƌŽĐĞƐƐ͕� ƚĞĂĐŚĞƌƐ� ŚĂĚ� ƚŚĞ� ŽƉƉŽƌƚƵŶŝƚǇ� ƚŽ� ĞŵďƌĂĐĞ� ƚŚĞ� ĚŝŐŝƚĂů� ůĞĂƌŶŝŶŐ�ǁŽƌůĚ� ŝŶ� ƚŚŝƐ� ƉƌŽĐĞƐƐ͘� dŚĞ� ƐĂŵĞ� ŝƐ� ƚƌƵĞ� ĨŽƌ�
ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͘�/Ŷ�ƚŚŝƐ�ƉƌŽĐĞƐƐ͕�ŝƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�ƐĂǇ�ƚŚĂƚ�ƚŚĞ�ĚŝŐŝƚĂů�ůŝƚĞƌĂĐǇ�ĂŶĚ�ĐŽŵƉƵƚĞƌ�ƵƐĞ�ƐŬŝůůƐ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�
ŚĂǀĞ�ŝŵƉƌŽǀĞĚ�ƐŝŶĐĞ�ƚŚĞǇ�ŚĂǀĞ�ƚŽ�ĚŽ�Ăůů�ƚŚĞŝƌ�ŚŽŵĞǁŽƌŬ�ĂŶĚ�ǁŽƌŬ�ŽŶ�ĚŝŐŝƚĂů�ŵĞĚŝĂ͘�^ĐŚĞƌĞƌ͕�^ŝĚĚŝƋ͕�ĂŶĚ�dĞŽ�;ϮϬϭϱͿ�ƐƚĂƚĞĚ�ƚŚĂƚ 
ƚŚĞ�ŵŽƐƚ�ďĂƐŝĐ�ŐŽĂů�ŝŶ�ƚŚĞ�ϮϭƐƚ�ĐĞŶƚƵƌǇ�ŝƐ�ƚŽ�ƚƌĂŝŶ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ĚŝŐŝƚĂů�ĐŽŵƉĞƚĞŶĐĞ͘�/ƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ��Ks/�-ϭϵ�ĞƉŝĚĞŵŝĐ�
ƉƌŽĐĞƐƐ�ŚĂƐ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽŶ�ŵĞĞƚŝŶŐ�ƚŚĞ�ŵŽƐƚ�ďĂƐŝĐ�ŐŽĂů�ŝŶ�ƚŚĞ�ϮϭƐƚ�ĐĞŶƚƵƌǇ͘�/Ŷ�ƚŚŝƐ�ƉƌŽĐĞƐƐ͕�Ăůů�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ĨĂĐĞĚ�ǁŝƚŚ�ƚŚĞ�
ĚŝŐŝƚĂů�ǁŽƌůĚ͘ dŚŝƐ�ŚĂƐ�ĐŽŶƚƌŝďƵƚĞĚ�ƉŽƐŝƚŝǀĞůǇ�ƚŽ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ ĚŝŐŝƚĂů�ůŝƚĞƌĂĐǇ͘�/ƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ��Ks/�-
ϭϵ�ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ĂĐƚƐ�ĂƐ�Ă�ĐĂƚĂůǇƐƚ�ĨŽƌ�ŵŽƌĞ�ĞĨĨĞĐƚŝǀĞ�ƵƐĞ�ŽĨ�ĚŝŐŝƚĂů�ĚĞǀŝĐĞƐ͕�ŽŶůŝŶĞ�ƌĞƐŽƵƌĐĞƐ͕�ƐŽĐŝĂů�ŵĞĚŝĂ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�Ğ-
ůĞĂƌŶŝŶŐ ĂĐƚŝǀŝƚŝĞƐ�;DƵůĞŶŐĂ�ĂŶĚ�DĂƌďĂŶ͕�ϮϬϮϬͿ͘��ŶŽƚŚĞƌ�ĐŽĚĞ�ƚŚĂƚ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƐƚĂƚĞĚ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞŝƌ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽŶ�
ĞĚƵĐĂƚŝŽŶĂů� ĂĐƚŝǀŝƚŝĞƐ� ŝƐ� ΗůĞĂƌŶŝŶŐ� ƚŽ� ĚŽ� ƌĞƐĞĂƌĐŚΗ͘� /ƚ� ŝƐ� ƚŚŽƵŐŚƚ� ƚŚĂƚ� ƚŚĞ� ƌĞĂƐŽŶ� ĨŽƌ� ƚŚĞ� ĨƌĞƋƵĞŶĐǇ� ĚŝĨĨĞƌĞŶĐĞ� ďĞƚǁĞĞŶ� ƐŽĐŝĂl 
ƐƚƵĚŝĞƐ�ĂŶĚ�ƐĐŝĞŶĐĞ�ƚĞĂĐŚŝŶŐ�ŝŶ�ƚŚŝƐ�ĐŽĚĞ�ŝƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ΗZĞƐĞĂƌĐŚ�DĞƚŚŽĚƐ�ŝŶ��ĚƵĐĂƚŝŽŶΗ�ĐŽƵƌƐĞ�ƚŚĂƚ�ƐĐŝĞŶĐĞ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�
ƚŽŽŬ� ŝŶ�ƚŚĞ�ƐĞĐŽŶĚ�ǇĞĂƌ�ĨĂůů�ƐĞŵĞƐƚĞƌ͘�tŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚŝƐ�ĐŽƵƌƐĞ͕�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƚĂŬĞ�ƚŚĞ�ĂĐƋƵŝƐŝƚŝŽŶƐ�ƚŚĂƚ�ĨŽƌŵ�ƚŚĞ�
ďĂƐŝƐ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƐƵĐŚ�ĂƐ�ůŝƚĞƌĂƚƵƌĞ�ƌĞǀŝĞǁ�ĂŶĚ�ĂƌƚŝĐůĞ�ƌĞǀŝĞǁ͘�dŚŝƐ�ƐŝƚƵĂƚŝŽŶ�ŵĂǇ�ŚĂǀĞ�ďĞĞŶ�ĞĨĨĞĐƚŝǀĞ�ŝŶ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌ�
ĐĂŶĚŝĚĂƚĞƐ ĞŵƉŚĂƐŝƐ�ŽŶ�ƚŚŝƐ�ĐŽĚĞ͘�/ƚ�ŝƐ�Ă�ĨĂĐƚ�ƚŚĂƚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ƚŽŽůƐ�ĐĂŶŶŽƚ�ŝŵƉƌŽǀĞ�Ă�ƉŽŽƌůǇ-ƉůĂŶŶĞĚ�ƚĞĂĐŚŝŶŐ�;�ŽƌŝĐŚ͕�ϮϬϭϳͿ͘�
�Ɛ�<ĂƌĂƚĂƔ�;ϮϬϮϬͿ�ƐƚĂƚĞĚ͕�ŝĨ�ƚŚĞ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ�ĐĂŶ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ĨŽƌ�ƉŽƐƚ-ƚƌĂƵŵĂƚŝĐ�ŐƌŽǁƚŚ͕�ŝƚ�ŚĂƐ�ƚŚĞ�
ƉŽƚĞŶƚŝĂů�ƚŽ�ŝŶŝƚŝĂƚĞ�ŵĂŶǇ�ĐŚĂŶŐĞƐ�Ăƚ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ĂŶĚ�ƐŽĐŝĞƚǇ�ůĞǀĞů͘�&Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕�ĞĚƵĐĂƚŝŽŶ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�ƐŚŽƵůĚ�ďĞ�
ƉůĂŶŶĞĚ�ĂŶĚ�ƉƌŽŐƌĂŵŵĞĚ�ĚƵƌŝŶŐ� ƚŚĞ��Ks/�-ϭϵ�ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ͘� /ƚ� ŝƐ� ƐĞĞŶ� ƚŚĂƚ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ�ĞŵƉŚĂƐŝǌĞĚ� ƚŚĞ� ĐŽĚĞ�ŽĨ�
Η>ĞĂƌŶŝŶŐ�ƉůĂŶŶĞĚ�ĂŶĚ�ƉƌŽŐƌĂŵŵĞĚ�ǁŽƌŬΗ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-ϭϵ�ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ͘�/ƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ŚĂƐ�ƉŽƐŝƚŝǀĞ�
ĞĨĨĞĐƚƐ� ŽŶ� ƉƌĞ-ƐĞƌǀŝĐĞ� ƚĞĂĐŚĞƌƐ� ŐĂŝŶŝŶŐ� ƚŚĞ� ŚĂďŝƚ� ŽĨ� ƉůĂŶŶĞĚ� ĂŶĚ� ƉƌŽŐƌĂŵŵĞĚ� ǁŽƌŬ͘� ZĞŐĂƌĚŝŶŐ� ƚŚĞ� ŶĞŐĂƚŝǀĞ� ĞĨĨĞĐƚƐ� ŽĨ� ƚŚĞ�
COVID-ϭϵ�ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ͕� ƚŚĞ�ŽƉŝŶŝŽŶƐ�ŽĨ� ƚŚĞ�ƐĐŝĞŶĐĞ\ƐŽĐŝĂů� ƐƚƵĚŝĞƐ� ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ĂďŽƵƚ� ƚŚĞ�
ĐŽĚĞ�Η>ĂŐŐŝŶŐ�ďĞŚŝŶĚ�ŝŶ�ŚŽŵĞǁŽƌŬͬĐůĂƐƐĞƐ�ĚƵĞ�ƚŽ�ůĂĐŬ�ŽĨ�ŝŶƚĞƌŶĞƚͬĐŽŵƉƵƚĞƌ�ĂĐĐĞƐƐΗ͘�/ƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞ�ŵĂŝŶ�ŶĞŐĂƚŝǀĞ�
ĞĨĨĞĐƚ�ŽĨ�ƚŚĞ��Ks/�-ϭϵ�ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŝƐ�ƚŚĞ�ůĂĐŬ�ŽĨ�ŝŶƚĞƌŶĞƚͬĐŽŵƉƵƚĞƌ�
ĂĐĐĞƐƐ͘�>ĂĐŬ�ŽĨ�ŝŶƚĞƌŶĞƚ�ĂŶĚ�ĐŽŵƉƵƚĞƌ�ĂĐĐĞƐƐ�ŶĞŐĂƚŝǀĞůǇ�ĂĨĨĞĐƚƐ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽĐĞƐƐ͘�WƌĞ-ƐĞƌǀŝĐĞ�ƚĞĂĐŚĞƌƐ�ƐƚĂƚĞĚ�ƚŚĂƚ�
ƚŚĞǇ�ĨĞůů�ďĞŚŝŶĚ�ŝŶ�ĐůĂƐƐĞƐ�ĂŶĚ�ĐŽƵůĚ�ŶŽƚ�ĚŽ�ƚŚĞŝƌ�ŚŽŵĞǁŽƌŬ�ĚƵĞ�ƚŽ�ƚŚŝƐ�ƌĞĂƐŽŶ͘��Ɛ��ŐŶŽůĞƚƚŽ�ĂŶĚ�YƵĞŝƌŽǌ�;ϮϬϮϬͿ�ƉŽŝŶƚ�ŽƵƚ͕�ƚŚĞ�
ůŽŐŝĐ�ŽĨ� Η�ŝŐŝƚĂůŝǌĂƚŝŽŶΗ� ŝƐ�ŶŽƚ ƐŝŵƉůĞ͘� /ƚ� ŝƐ� ŝŵƉŽƌƚĂŶƚ� ƚŽ�ƉƌŽǀŝĚĞ� ƚŚĞ� ƚĞĐŚŶŝĐĂů� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ďĞĨŽƌĞ�ŐŽŝŶŐ�ĚŝŐŝƚĂů͘��ĂŬŝŽŒůƵ�ĂŶĚ�
�ĞǀŝŬ�;ϮϬϮϬͿ�ƐƚĂƚĞĚ�ŝŶ�ƚŚĞŝƌ�ƐƚƵĚǇ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ĐĂŶŶŽƚ�ĂĐĐĞƐƐ�ƚŚĞ�ŝŶƚĞƌŶĞƚͬĐŽŵƉƵƚĞƌ͕�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ĚŽ�ŶŽƚ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ŽŶůŝŶĞ�
Žƌ�ŽĨĨůŝŶĞ�ĐůĂƐƐĞƐ͕�ĂŶĚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ŚĂǀĞ�ůŽǁ�ŵŽƚŝǀĂƚŝŽŶ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ŽƉŝŶŝŽŶƐ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�
ƐƚƵĚǇ͕� ŝƚ�ĐĂŶ�ďĞ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƉƌŽǀŝĚŝŶŐ�ƚŚĞ�ƚĞĐŚŶŝĐĂů� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ŝŶ�ƚŚĞ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽĐĞƐƐ�ƉůĂǇƐ�Ă�ŬĞǇ�ƌŽůĞ� ŝŶ�ƚŚĞ�
ĞĨĨĞĐƚŝǀĞ�ĞǆĞĐƵƚŝŽŶ�ŽĨ�ƚŚĞ�ƉƌŽĐĞƐƐ͘��ŵŽŶŐ�ƚŚĞ�ŶĞŐĂƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƚŚĞ��Ks/�-ϭϵ�ĞƉŝĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŽŶ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�
ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͕�ƚŚĞ�ƌĞĂƐŽŶƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ŝŶĂďŝůŝƚǇ�ƚŽ�ůĞĂƌŶ�ĞĨĨĞĐƚŝǀĞůǇ�ĂŶĚ�ĞĨĨŝĐŝĞŶƚůǇ͕�ƚŚĞ�ĚĞĐƌĞĂƐĞ�ŝŶ�ŝŶƚĞƌĞƐƚ�ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶ�
ƚŽǁĂƌĚƐ�ƚŚĞ�ůĞƐƐŽŶ͕ ĂŶĚ�ƚŚĞ�ĂƐƐŝŐŶŵĞŶƚ�ŽĨ�Ă�ůŽƚ�ŽĨ�ŚŽŵĞǁŽƌŬ�ĂƚƚƌĂĐƚ�ĂƚƚĞŶƚŝŽŶ͘�tŝƚŚ�ƚŚĞ�ĐůŽƐƵƌĞ�ŽĨ�ĞĚƵĐĂƚŝŽŶĂů�ŝŶƐƚŝƚƵƚŝŽŶƐ�ĂŶĚ�
ƚŚĞ�ŝŶƚĞƌƌƵƉƚŝŽŶ�ŽĨ�ĨĂĐĞ-ƚŽ-ĨĂĐĞ�ĞĚƵĐĂƚŝŽŶ͕�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ŽĨ�ϭ͘ϲ�ďŝůůŝŽŶ�ƐƚƵĚĞŶƚƐ͕�ǁŚŝĐŚ�ĐŽƌƌĞƐƉŽŶĚƐ�ƚŽ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ŚĂůĨ�ŽĨ�ƚŚĞ�
ƐƚƵĚĞŶƚ�ƉŽƉƵůĂƚŝŽŶ�ĨƌŽŵ�Ăůů�ĞĚƵĐĂƚŝŽŶ�ůĞǀĞůƐ͕�ŚĂƐ�ďĞĞŶ�ŝŶƚĞƌƌƵƉƚĞĚ�;hE�^�K͕�ϮϬϮϬͿ͘�dŚŝƐ�ƐŝƚƵĂƚŝŽŶ�ŚĂƐ�ďƌŽƵŐŚƚ�ŵĂŶǇ�ƉƌŽďůĞŵƐ�
ǁŝƚŚ� ŝƚ͘� /Ŷ�ŽƌĚĞƌ� ƚŽ�ĂĐŚŝĞǀĞ�ƚŚĞ�ƌŝŐŚƚ�ďĂůĂŶĐĞ� ŝŶ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ͕�ƵƐŝŶŐ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ƉĞĚĂŐŽŐǇ� ĨŽƌ�Ă�ƉƵƌƉŽƐĞ� ;�ŶĚĞƌƐŽŶ͕�
ϮϬϬϵͿ� ŝƐ�ĞǆƚƌĞŵĞůǇ� ŝŵƉŽƌƚĂŶƚ� ŝŶ� ƚĞƌŵƐ�ŽĨ�ƉƌŽǀŝĚŝŶŐ�ĂŶ�ĞĨĨĞĐƚŝǀĞ�ĂŶĚ�ĞĨĨŝĐŝĞŶƚ� ůĞĂƌŶŝŶŐ�ƉƌŽĐĞƐƐ͘�&Žƌ� ƚŚŝƐ� ƌĞĂƐŽŶ͕� ŝƚ� ŝƐ�ĞǆƚƌĞŵĞůǇ�
ŝŵƉŽƌƚĂŶƚ�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ƵƐĞ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ƉĞĚĂŐŽŐǇ�ĨŽƌ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞŶƐƵƌĞ�ĞĨĨĞĐƚŝǀĞ�ĂŶĚ�ĞĨĨŝĐŝĞŶƚ�ůĞĂƌŶŝŶŐ�ĚƵƌŝŶŐ�
ƚŚĞ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ͘�/Ŷ ƚŚŝƐ�ƉƌŽĐĞƐƐ͕�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ŶŽƚ�ƚŽ�ůŝŵŝƚ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƚŝŽŶ ŽŶůǇ�ƚŽ�ŽŶůŝŶĞ�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�
ƉƌŽĐĞƐƐĞƐ͘� /ƚ� ŝƐ� ŶĞĐĞƐƐĂƌǇ� ƚŽ� ƉůĂŶ� ƚŚĞ� ƉƌŽĐĞƐƐ� ĞĨĨĞĐƚŝǀĞůǇ� ĂŶĚ� ŵĂŬĞ� Ă� ďĂůĂŶĐĞĚ� ŝŶƐƚƌƵĐƚŝŽŶĂů� ĚĞƐŝŐŶ͘� /Ŷ� ƚŚŝƐ� ǁĂǇ͕� ƉŽƐŝƚŝǀĞ�
ĐŽŶƚƌŝďƵƚŝŽŶƐ�ĐĂŶ�ďĞ�ŵĂĚĞ�ƚŽ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĞĨĨĞĐƚŝǀĞ�ĂŶĚ�ƉƌŽĚƵĐƚŝǀĞ�ůĞĂƌŶŝŶŐ͘ 

tŚĞŶ� ƚŚĞ� ĨŝŶĚŝŶŐƐ� ŽďƚĂŝŶĞĚ� ĨŽƌ� ƚŚĞ� ƚŚŝƌĚ� ƐƵď-ƉƌŽďůĞŵ� ĂƌĞ� ĞǆĂŵŝŶĞĚ͖� ŝƚ� ŚĂƐ� ďĞĞŶ� ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ� ƚŚĞ� ƐŽĐŝĂů� ŵĞĚŝĂ�
ĞŶǀŝƌŽŶŵĞŶƚ�ƚŚĂƚ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƵƐĞ�ŵŽƐƚ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŝƐ�tŚĂƚƐ�ƉƉ͘�
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dŚĞ� ĨĂĐƚ� ƚŚĂƚ� tŚĂƚƐ�ƉƉ� ŝƐ� ĂŶ� ŝŶƐƚĂŶƚ� ŵĞƐƐĂŐŝŶŐ� ĂƉƉůŝĐĂƚŝŽŶ� ƵƐĞĚ� ĨŽƌ� ďŽƚŚ� ĐŽŵŵƵŶŝĐĂƚŝŽŶ� ĂŶĚ� ƚĞĂĐŚŝŶŐ� ƉƵƌƉŽƐĞƐ� ŝŶ� ŐƌŽƵƉ�
ĐŽŵŵƵŶŝĐĂƚŝŽŶ� ĂŶĚ� ĞĚƵĐĂƚŝŽŶ� ĂƐ�ǁĞůů� ĂƐ� ƉĞƌƐŽŶĂů� ĐŽŵŵƵŶŝĐĂƚŝŽŶ� ;zĂǌŦĐŦ͕� ϮϬϭϱ͖� hǌƵŶ� ĂŶĚ hůƵĕĂǇ͕� ϮϬϭϳ͖� �ĞƚŝŶŬĂǇĂ͕� ϮϬϭϳͿ� ŝƐ�
ƚŚŽƵŐŚƚ� ƚŽ�ďĞ�ĞĨĨĞĐƚŝǀĞ� ŝŶ� ƚŚĞ�ƵƐĞ�ŽĨ� ƚŚŝƐ�ĂƉƉůŝĐĂƚŝŽŶ�ďǇ�Ăůů� ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͘� /Ŷ�ĂĚĚŝƚŝŽŶ͕� ƚŚĞ�ƵƐĞ�ŽĨ� ƚŚŝƐ�ĂƉƉůŝĐĂƚŝŽŶ�ďǇ ƚŚĞ�
ŝŶƐƚƌƵĐƚŽƌƐ�ĨŽƌ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ŝŶƐƚĂŶƚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ǁŝƚŚ�ƚŚĞ�ƚĞĂĐŚĞƌ ĐĂŶĚŝĚĂƚĞƐ�ĚƵƌŝŶŐ�ƚŚĞ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ�ŵĂǇ�ŚĂǀĞ�ďĞĞŶ�
ĞĨĨĞĐƚŝǀĞ�ŝŶ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚŝƐ�ƐŚĂƌŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚ�ďǇ�ƚŚĞ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͘�dŚĞƌĞĨŽƌĞ�tŚĂƚƐ�ƉƉ͕�ŽŶĞ�ŽĨ�ƚŚĞ�ŝŶƐƚĂŶƚ�ŵĞƐƐĂŐŝŶŐ�
ĂƉƉůŝĐĂƚŝŽŶƐ͕�ŝƐ�ǁŝĚĞůǇ�ƵƐĞĚ�ƚŽĚĂǇ�ĂŶĚ�ŝƐ�Ă�ŵŽƌĞ�ƉƌĞĨĞƌƌĞĚ�ĂƉƉůŝĐĂƚŝŽŶ�ĂŵŽŶŐ�ŝƚƐ�ƉĞĞƌƐ�ĚƵĞ�ƚŽ�ŝƚƐ�ŵĂŶǇ�ĨĞĂƚƵƌĞƐ ;DĂĚĞŶ͕�ϮϬϭϵͿ͘�
tŚĞŶ�ƚŚĞ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƉŽƐƚƐ�ŽŶ�ƐŽĐŝĂů�ŵĞĚŝĂ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-ϭϵ�ƉĂŶĚĞŵŝĐ�ƉƌŽĐĞƐƐ� ;&ŝŐƵƌĞ�ϱͿ�ǁĞƌĞ�ĞǆĂŵŝŶĞĚ͕� ŝƚ�ǁĂƐ�
ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŵŽƐƚůǇ�ƵƐĞĚ�tŚĂƚƐ�ƉƉ�ĨŽƌ�Η,ŽŵĞǁŽƌŬ�ƐŚĂƌŝŶŐΗ�ƉƵƌƉŽƐĞƐ͘ /Ŷ�ƚŚĞ�ƐƚƵĚǇ�ĐŽŶĚƵĐƚĞĚ�ďǇ�DĂĚĞŶ�
;ϮϬϭϵͿ͕� ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ� ƚŚĂƚ�ϳϮ͘ϱй�ŽĨ� ƚŚĞ�ƉƌĞ-ƐĞƌǀŝĐĞ� ƚĞĂĐŚĞƌƐ� ĨŽůůŽǁĞĚ�Ăůů� ƚŚĞ�ĂŝŵƐ�ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�ǁƌŝƚƚĞŶ͕�ǀŝƐƵĂů�ĂŶĚ� ĨŝůĞ�
ƐŚĂƌŝŶŐ�ǁŚĞŶ�ĂƐŬĞĚ�ĂďŽƵƚ�ƚŚĞ�ƉƵƌƉŽƐĞƐ�ĨŽƌ�ǁŚŝĐŚ�ƚŚĞǇ�ƵƐĞ�ƚŚĞ�tŚĂƚƐ�ƉƉ�ĂƉƉůŝĐĂƚŝŽŶ�ƚŽ�dƵƌŬŝƐŚ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ͘�^ŝŵŝůĂƌůǇ͕�ŝŶ�
ƚŚŝƐ�ƐƚƵĚǇ͕�ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞ�ŵĂũŽƌŝƚǇ ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƵƐĞ�tŚĂƚƐ�ƉƉ�ĨŽƌ�ŚŽŵĞǁŽƌŬ�ƐŚĂƌŝŶŐ�ƉƵƌƉŽƐĞƐ͘�/ƚ�ŝƐ�ƐĞĞŶ�ŝŶ�
&ŝŐƵƌĞ�ϰ�ƚŚĂƚ�ĂĨƚĞƌ�tŚĂƚƐ�ƉƉ͕�ƚŚĞ�ŽƚŚĞƌ�ƐŽĐŝĂů�ĂƉƉůŝĐĂƚŝŽŶ�ƚŚĂƚ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ƵƐĞ�ƚŚĞ�ŵŽƐƚ�ŝƐ /ŶƐƚĂŐƌĂŵ͘�/ƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�
ƚŚĞ� ƌĞĂƐŽŶ� ĨŽƌ� ƚŚĞ�ĚŝĨĨĞƌĞŶĐĞ� ŝŶ� ƚŚĞ� ƌĂƚĞ�ŽĨ� ƵƐŝŶŐ� /ŶƐƚĂŐƌĂŵ� ĨŽƌ� ƐŽĐŝĂů� ƐŚĂƌŝŶŐ�ƉƵƌƉŽƐĞƐ�ďǇ� ƚŚĞ�ƉƌĞ-ƐĞƌǀŝĐĞ� ƐĐŝĞŶĐĞ� ĂŶĚ� ƐŽĐŝĂů�
ƐƚƵĚŝĞƐ� ƚĞĂĐŚĞƌƐ� ŝƐ�ĚƵĞ� ƚŽ� ƚŚĞ�ĂǁĂƌĞŶĞƐƐ-ƌĂŝƐŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ� ƚŚĞ� ƐŽĐŝĂů� ƐƚƵĚŝĞƐ� ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŽŶ�ƐŽĐŝĂů�ŵĞĚŝĂ�ǁŝƚŚŝŶ� ƚŚĞ�
ƐĐŽƉĞ�ŽĨ�ĐŽŵŵƵŶŝƚǇ�ƐĞƌǀŝĐĞ�ƉƌĂĐƚŝĐĞƐ͕�ǁŚŝĐŚ�ĂƌĞ�ĂŵŽŶŐ�ƚŚĞ�ůĞƐƐŽŶƐ͘�/Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƐŽĐŝĂů�ŵĞĚŝĂ�ƚŽŽůƐ�ĐĂŶ�ƚƵƌŶ�ŝŶƚŽ�
ĞŶǀŝƌŽŶŵĞŶƚƐ�ƚŚĂƚ�ƐƵƉƉŽƌƚ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ�ŝĨ�ŶĞĞĚĞĚ͘ 

�ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĚŝŐŝƚĂů�ůŝƚĞƌĂĐǇ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ĚƵƌŝŶŐ�ƚŚĞ��Ks/�-ϭϵ�ĞƉŝĚĞŵŝĐ�
ƉƌŽĐĞƐƐ͕� ŝƚ� ŝƐ� ƌĞĐŽŵŵĞŶĚĞĚ� ƚŚĂƚ� ƚĞĂĐŚĞƌƐ͕� ƉƌŽƐƉĞĐƚŝǀĞ� ƚĞĂĐŚĞƌƐ͕� ĐƵƌƌŝĐƵůĂ� ĂŶĚ� ƚĞǆƚďŽŽŬƐ� ďĞ� ĚĞǀĞůŽƉĞĚ� ŝŶ� ƚĞƌŵƐ ŽĨ� ĚŝŐŝƚĂů�
ĐŽŵƉĞƚĞŶĐŝĞƐ͘�^ƚƵĚŝĞƐ�ĐĂŶ�ďĞ�ƉůĂŶŶĞĚ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�ĞĨĨĞĐƚƐ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ĨƌŽŵ�ƚŚĞ�ƉƌŽĐĞƐƐ�ĂŶĚ�ƚŚĞ�
ĐŚĂŶŐĞ� ŝŶ� ƚŚĞŝƌ�ŵŽƚŝǀĂƚŝŽŶ�ĂƌĞ�ĞǀĂůƵĂƚĞĚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ĞĨĨĞĐƚ�ŽŶ�ƚĞĂĐŚĞƌƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ͘� /Ŷ�ŽƌĚĞƌ� ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ĞǆĐĞƐƐŝǀĞ�
ǁŽƌŬůŽĂĚ�ƚŚĂƚ�ŶĞŐĂƚŝǀĞůǇ�ĂĨĨĞĐƚƐ�ƚŚĞ�ŵŽƚŝǀĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŝŶƐƚƌƵĐƚŽƌƐ�ĂŶĚ�ƚŽ�ŬĞĞƉ�ƚŚĞŵ�Ăƚ�Ă�ƌĞĂƐŽŶĂďůĞ�ůĞǀĞů͕�ŝƚ�ĐĂŶ�ďĞ�ĞŶƐƵƌĞĚ�ƚŚĂƚ�
ƚŚĞǇ�ŝŶĐƌĞĂƐĞ�ƚŚĞŝƌ�ĐŽŽƉĞƌĂƚŝŽŶ�ĂŶĚ�ƉƌĞǀĞŶƚ�ƵŶŶĞĐĞƐƐĂƌǇ�ǁŽƌŬůŽĂĚ�ĂŶĚ�ƌĞƉĞƚŝƚŝŽŶƐ�ďǇ�ĐŽŵŵƵŶŝĐĂƚŝŶŐ�ǁŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ�ĂďŽƵƚ�ƚŚĞ�
ĐŽƵƌƐĞ�ĐŽŶƚĞŶƚ�ĂŶĚ�ŚŽŵĞǁŽƌŬ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ŵŝŶŝŵŝǌĞ�ƚŚĞ�ƐǇƐƚĞŵŝĐ�ƵŶĐĞƌƚĂŝŶƚŝĞƐ͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ĨĂĐƚŽƌƐ�ƚŚĂƚ�
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Abstract 
Purpose: dŚĞ�ŵĂŝŶ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�ƌĞǀĞĂů�ƚŚĞ�ƉƌĞĚŝĐƚŝǀĞ�ƌŽůĞ�ŽĨ�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽů�ĂŶĚ�ĨůĞǆŝďŝůŝƚǇ�ŽŶ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�
ŽĨ�ĞŵĞƌŐŝŶŐ�ĂĚƵůƚƐ�ĂŶĚ�ƚŚĞ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ĂŵŽŶŐ ƚŚĞ�ǀĂƌŝĂďůĞƐ͘ 

Design/Methodology/Approach: ��ƚŽƚĂů�ŽĨ�ϯϭϴ�ĞŵĞƌŐŝŶŐ�ĂĚƵůƚƐ͕�ϭϵϯ�ĨĞŵĂůĞ�;ϲϬ͘ϳйͿ�ĂŶĚ�ϭϮϱ�ŵĂůĞ�;ϯϵ͘ϯйͿ�ƉĂƌƚŝĐŝƉĂƚĞĚ�ŝŶ�ƚŚĞ�
ƐƚƵĚǇ͘�dŚĞ�ĂŐĞ�ƌĂŶŐĞ�ŽĨ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ŝƐ�19-Ϯϲ�ĂŶĚ�ƚŚĞ�ŵĞĂŶ�ĂŐĞ�ŝƐ�Ϯϭ͘ϱϮ�;^�͗�ϭ͘ϱϳͿ͘�dŚĞ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ǁĞƌĞ�
ĐŽůůĞĐƚĞĚ�ďǇ�ƚŚĞ��ĂƌĞĞƌ��ĚĂƉƚĂďŝůŝƚǇ�^ĐĂůĞ�ĂŶĚ�ƚŚĞ��ŽŐŶŝƚŝǀĞ��ŽŶƚƌŽůͬ&ůĞǆŝďŝůŝƚǇ�YƵĞƐƚŝŽŶŶĂŝƌĞ͘�WĞĂƌƐŽŶ�ĐŽƌƌĞůĂƚŝŽŶ�ĐŽĞĨĨŝĐŝĞnt 
ĂŶĚ�ŵƵůƚŝƉůĞ�ƌĞŐƌĞƐƐŝŽŶ�ĂŶĂůǇƐŝƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ data͘ 

Findings: dŚĞ�ĨŝŶĚŝŶŐƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƚŚĞ�ǀĂƌŝĂďůĞƐ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ƐŚŽǁĞĚ�ƉŽƐŝƚŝǀĞ�ĐŽƌƌĞůĂƚŝŽŶƐ�ĂŶĚ�ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�
ĨůĞǆŝďŝůŝƚǇ�ĨĂĐƚŽƌ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�ƉƌĞĚŝĐƚĞĚ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƌĞŐƌĞƐƐŝŽŶ�ŵŽĚĞů͕�ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�ĨůĞǆŝďility factor 
ĞǆƉůĂŝŶs ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϮй�ŽĨ�ƚŚĞ�ƚŽƚĂů�ǀĂƌŝĂŶĐĞ�ŝŶ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ͘ 

Highlights: dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ǁĞƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ůŝŐŚƚ�ŽĨ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͕�ĂŶĚ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ�ǁĞƌĞ�ƉƌŽƉŽƐĞĚ�ƚŽ�ƚŚĞ�
ĞǆƉĞƌƚƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚĞƌƐ�ǁŽƌŬŝŶŐ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�of career ƉƐǇĐŚŽůŽŐŝĐĂů�ĐŽƵŶƐĞůŝŶŐ͘ 

Öz 
�ĂůŦƔŵĂŶŦŶ� ĂŵĂĐŦ͗ �Ƶ� ĂƌĂƔƚŦƌŵĂŶŦŶ� ƚĞŵĞů� ĂŵĂĐŦ� ďĞůŝƌĞŶ� ǇĞƚŝƔŬŝŶůĞƌĚĞ͕� ďŝůŝƔƐĞů� ŬŽŶƚƌŽů� ǀĞ� ĞƐŶĞŬůŝŒŝŶ͕� ŬĂƌŝǇĞƌ� ƵǇƵŵůƵůƵŒƵŶƵ�
ǇŽƌĚĂŵĂ�ŐƺĐƺŶƺ�ǀĞ�ĚĞŒŝƔŬĞŶůĞƌŝŶ�ĂƌĂůĂƌŦŶĚĂŬŝ�ŝůŝƔŬŝůĞƌŝ�ŽƌƚĂǇĂ�ŬŽǇŵĂŬƚŦƌ͘� 

Materyal ve Yöntem: �ƌĂƔƚŦƌŵĂǇĂ�ϭϵϯ͛ƺ�ŬĂĚŦŶ�;йϲϬ͘ϳͿ�ǀĞ�ϭϮϱ͛ŝ�ĞƌŬĞŬ�;йϯϵ͘ϯͿ�ŽůŵĂŬ�ƺǌĞƌĞ�ƚŽƉůĂŵ�ϯϭϴ�ŐƂŶƺůůƺ�ďĞůŝƌĞŶ�ǇĞƚŝƔŬŝŶ�
ŬĂƚŦůŦŵ� ŐƂƐƚĞƌŵŝƔƚŝƌ͘� �ƌĂƔƚŦƌŵĂǇĂ� ŬĂƚŦůĂŶůĂƌŦŶ� ǇĂƔ� ƌĂŶũůĂƌŦ� ϭϵ-Ϯϲ͕� ǇĂƔ� ŽƌƚĂůĂŵĂůĂƌŦ� Ϯϭ͘ϱϮ͛Ěŝƌ� ;^^͗� ϭ͘ϱϳͿ͘� �ƌĂƔƚŦƌŵĂŶŦŶ� ǀĞƌŝůĞƌŝ͕�
<ĂƌŝǇĞƌ�hǇƵŵůƵůƵŒƵ�PůĕĞŒŝ�ǀĞ��ŝůŝƔƐĞů�<ŽŶƚƌŽůͬ�ƐŶĞŬůŝŬ�PůĕĞŒŝ�ŝůĞ�ƚŽƉůĂŶŵŦƔƚŦƌ͘�sĞƌŝůĞƌŝŶ�ĂŶĂůŝǌŝŶĚĞ�WĞĂƌƐŽŶ�ŬŽƌĞůĂƐǇŽŶ�ŬĂƚƐĂǇŦƐŦ�
ǀĞ�ĕŽŬůƵ�ƌĞŐƌĞƐǇŽŶ�ĂŶĂůŝǌŝ�ŬƵůůĂŶŦůŵŦƔƚŦƌ͘ 

Bulgular: �ĂůŦƔŵĂŶŦŶ� ďƵůŐƵůĂƌŦ� ĂƌĂƔƚŦƌŵĂĚĂ� ǇĞƌ� ĂůĂŶ� ĚĞŒŝƔŬĞŶůĞƌ� ĂƌĂƐŦŶĚĂ� ƉŽǌŝƚŝĨ� ǇƂŶĚĞ� ďŝƌ� ŝůŝƔŬŝ� ŽůĚƵŒƵŶƵ� ǀĞ� ďŝůŝƔƐĞů�
ŬŽŶƚƌŽůͬĞƐŶĞŬůŝŒĞ�Ăŝƚ�ĚĞŒĞƌůĞŶĚŝƌŵĞ�ǀĞ�ďĂƔĂ�ĕŦŬŵĂ�ĞƐŶĞŬůŝŒŝ�ĨĂŬƚƂƌƺŶƺŶ�ŬĂƌŝǇĞƌ�ƵǇƵŵůƵůƵŒƵŶƵ�ĂŶůĂŵůŦ�ďŝƌ�ƔĞŬŝůĚĞ�ǇŽƌĚĂĚŦŒŦŶŦ�
ŽƌƚĂǇĂ� ŬŽǇŵƵƔƚƵƌ͘� ZĞŐƌĞƐǇŽŶ� ŵŽĚĞůŝŶĞ� ŐƂƌĞ� ďŝůŝƔƐĞů� ŬŽŶƚƌŽůͬĞƐŶĞŬůŝŒŝŶ� ďƵ� Ăůƚ� ĨĂŬƚƂƌƺ� ŬĂƌŝǇĞƌ� ƵǇƵŵůƵůƵŒƵŶĚĂŬŝ� ƚŽƉlam 
ǀĂƌǇĂŶƐŦŶ�ǇĂŬůĂƔŦŬ�й�ϭϮ͛ƐŝŶŝ�ĂĕŦŬůĂŵĂŬƚĂĚŦƌ͘ 

Önemli Vurgular: �ƌĂƔƚŦƌŵĂŶŦŶ� ƐŽŶƵĕůĂƌŦ� ĂůĂŶǇĂǌŦŶ ŦƔŦŒŦŶĚĂ� ƚĂƌƚŦƔŦůĂƌĂŬ͕� ŬĂƌŝǇĞƌ� ƉƐŝŬŽůŽũŝŬ� ĚĂŶŦƔŵĂŶůŦŒŦ� ĂůĂŶŦŶĚĂ� ĕĂůŦƔĂŶ�
ƵǌŵĂŶůĂƌĂ�ǀĞ�ĂƌĂƔƚŦƌŵĂĐŦůĂƌĂ�ƂŶĞƌŝůĞƌĚĞ�ďƵůƵŶƵůŵƵƔƚƵƌ͘ 
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/EdZK�h�d/KE� 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ƌĞŵĂŝŶ�ƉƌŽĚƵĐƚŝǀĞ͕�ƉƵƌƉŽƐĞĨƵů͕ ĂŶĚ�ƉƌŽĨŝƚĂďůĞ�ŝŶ�ƚŚĞŝƌ�ĐĂƌĞĞƌ�ůŝǀĞƐ͕�ŝŶĚŝǀŝĚƵĂůƐ�ŶĞĞĚ�ƚŽ�ĂĚĂƉƚ�ĞĨĨĞĐƚŝǀĞůǇ�ƚŽ�ĐŚĂŶŐŝŶŐ�
ƉĞƌƐŽŶĂů�ŶĞĞĚƐ͕�ĞŶǀŝƌŽŶŵĞŶƚĂů�ĚĞŵĂŶĚƐ͕�ĂŶĚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞŝƌ�ůŝǀĞƐ�;,ĂƌƚƵŶŐ�Θ��ĂĚĂƌĞƚ͕�ϮϬϭϳͿ͘��ĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚy 
ǁĂƐ�ĨŝƌƐƚ�ĐŽŶĐĞƉƚƵĂůŝǌĞĚ�ĂƐ�ĐĂƌĞĞƌ�ŵĂƚƵƌŝƚǇ�ƚŽ�ĚĞƐĐƌŝďĞ�ĂŶ�ŝŶĚŝǀŝĚƵĂůΖƐ�ĂďŝůŝƚǇ�ƚŽ�ŵĂŝŶƚĂŝŶ�ĐĂƌĞĞƌ-oriented behavior and confidence 
ŝŶ�ĐĂƌĞĞƌ�ĐŚŽŝĐĞ�ŝŶ�ƚŚĞ�ĨĂĐĞ�ŽĨ�ďƵƐŝŶĞƐƐ�ĐŚĂůůĞŶŐĞƐ�;^ƵƉĞƌ�Θ�<ŶĂƐĞů͕�ϭϵϴϭͿ͘��ĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ͕�ǁŚŝĐŚ�ŝƐ�Ăƚ�ƚŚĞ�ĐĞŶƚĞƌ�ŽĨ��Ăreer 
�ŽŶƐƚƌƵĐƚŝŽŶ�dŚĞŽƌǇ�;^ĂǀŝĐŬĂƐ͕�ϭϵϵϳ͕�^ĂǀŝĐŬĂƐ͕�ϮϬϬϮ͕�^ĂǀŝĐŬĂƐ͕�ϮϬϬϱ͕�^ĂǀŝĐŬĂƐ͕�ϮϬϭϯͿ͕�ǁĂƐ�ĚĞĨŝŶĞĚ�ĂƐ�͞Ă�ƉƐǇĐŚŽƐŽĐŝĂů�ĐŽŶƐƚƌƵĐƚ�ƚŚĂƚ�
ĚĞŶŽƚĞƐ�ĂŶ�ŝŶĚŝǀŝĚƵĂůΖƐ�ƌĞƐŽƵƌĐĞƐ�ĨŽƌ�ĐŽƉŝŶŐ�ǁŝƚŚ�ĐƵƌƌĞŶƚ�ĂŶĚ�ĂŶƚŝĐŝƉĂƚĞĚ�ƚĂƐŬƐ͕�ƚƌĂŶƐŝƚŝŽŶƐ͕�ƚƌĂƵŵĂƐ�ŝŶ�ƚŚĞŝƌ�ŽĐĐƵƉĂƚŝŽŶĂů�ƌoles” 
;^ĂǀŝĐŬĂƐ�Θ�WŽƌĨĞůŝ͕�ϮϬϭϮ͕�Ɖ͘�ϲϲϮͿ͘��ĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ƌĞĨĞƌƐ�ƚŽ�ƚŚĞ�ƌĞĂĚŝŶĞƐƐ�ŽĨ�ŝŶĚŝǀŝĚƵĂůƐ�ƚŽ�ĐŽƉĞ�ǁŝƚŚ�ƵŶĨŽƌĞƐĞĞŶ�ĂĚĂƉƚĂďŝůŝƚǇ�
ĐĂƵƐĞĚ�ďǇ�ĐŚĂŶŐĞƐ�ŝŶ�ǁŽƌŬŝŶŐ�ĂŶĚ�ǁŽƌŬŝŶŐ�ĐŽŶĚŝƚŝŽŶƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƉƌĞĚŝĐƚĂďůĞ�ƚĂƐŬƐ�ŝŶ�ƉƌĞƉĂƌŝŶŐ�ĂŶĚ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ŝŶ�ǁŽƌŬ�ƌŽůĞs 
;^ĂǀŝĐŬĂƐ͕� ϭϵϵϳͿ͘� �ĐĐŽƌĚing to the �ŽŶƐƚƌƵĐƚŝŽŶ� dŚĞŽƌǇ͕� ĂĚĂƉƚĂďŝůŝƚǇ� ŝƐ� Ă� ƐƚĂďůĞ� ƉĞƌƐŽŶĂůŝƚǇ� ƚƌĂŝƚ� ƚŚĂƚ� ŝŶĐůƵĚĞƐ� ƌĞĂĚŝŶĞƐƐ� ĂŶĚ�
ǁŝůůŝŶŐŶĞƐƐ�ƚŽ�ĂĚĂƉƚ�ƚŽ�ĐĂƌĞĞƌ�ĐŚĂŶŐĞƐ�ĂŶĚ�ĂĨĨĞĐƚƐ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ƵƐĞ�ŽĨ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂƚŝŽŶ�ƌĞƐŽƵƌĐĞƐ�;^ĂǀŝĐŬĂƐ͕�ϮϬϭϯͿ͘ 
The rĞƐƵůƚƐ� ŽĨ� a meta-analysiƐ� ƐƚƵĚǇ� ;ZƵĚŽůƉŚ� Ğƚ� Ăů͕͘� ϮϬϭϳͿ� ďĂƐĞĚ� ŽŶ the �ĂƌĞĞƌ� �ŽŶƐƚƌƵĐƚŝŽŶ� dŚĞŽƌǇ� ƐŚŽǁĞĚ� ƚŚĂƚ� ĐĂƌĞĞƌ�
ĂĚĂƉƚĂďŝůŝƚǇ� ŝƐ� ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ĂĚĂƉƚĂƚŝŽŶ� ŵĞĂƐƵƌĞƐ� ;ĐŽŐŶŝƚŝǀĞ� ĂďŝůŝƚǇ͕� ďŝŐ� ĨŝǀĞ� ƉĞƌƐŽŶĂůŝƚǇ� ƚƌĂŝƚƐ͕� ƐĞůĨ-ĞƐƚĞĞŵ͕� ďĂƐŝĐ� ƐĞůĨ-
ĂƐƐĞƐƐŵĞŶƚƐ͕�ƉƌŽĂĐƚŝǀĞ�ƉĞƌƐŽŶĂůŝƚǇ͕� ĨƵƚƵƌĞ�ŽƌŝĞŶƚĂƚŝŽŶ͕�ŚŽƉĞ͕�ĂŶĚ�ŽƉƚŝŵŝƐŵͿ͕�ĂĚĂƉƚĂƚŝŽŶ�ŽĨ� ƌĞƐƉŽŶƐĞƐ� ;ĐĂƌĞĞƌ�ƉůĂŶŶŝŶŐ͕�ĐĂƌĞĞƌ�
ĞǆƉůŽƌĂƚŝŽŶ͕� ƉƌŽĨĞƐƐŝŽŶĂů� ƐĞůĨ-ĞĨĨŝĐĂĐǇ͕� ĂŶĚ� ĐĂƌĞĞƌ� ĚĞĐŝƐŝŽŶ-ŵĂŬŝŶŐ� ƐĞůĨ-ĞĨĨŝĐĂĐǇ� Ϳ͕� ĂĚũƵƐƚŵĞŶƚ� ƌĞƐƵůƚƐ� ;ĐĂƌĞĞƌ� ŝĚĞŶƚŝƚǇ͕� ƐĞĂƌĐŚ͕�
ĐĂƌĞĞƌͬ�ũŽďͬƐĐŚŽŽů�ƐĂƚŝƐĨĂĐƚŝŽŶ͕�ĞŵŽƚŝŽŶĂů�ŽƌŐĂŶŝǌĂƚŝŽŶĂů�ĐŽŵŵŝƚŵĞŶƚ͕�ũŽď�ƐƚƌĞƐƐ͕�ĞŵƉůŽǇĂďŝůŝƚǇ͕�ƉƌŽŵŽƚĂďŝůŝƚǇ͕�ŝŶƚĞŶƚŝŽŶ�ƚŽ�ůĞĂǀĞ͕�
ŝŶĐŽŵĞ͕�ƐĞůĨ-ƌĞƉŽƌƚĞĚ�ũŽď�ƉĞƌĨŽƌŵĂŶĐĞ͕�ĞŶƚƌĞƉƌĞŶĞƵƌŝĂů�ŽƵƚĐŽŵĞƐ͕�ůŝĨĞ�ƐĂƚŝƐĨĂĐƚŝŽŶ͕�ĂŶĚ�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�ĞŵŽƚŝŽŶƐͿ�ĂŶĚ�ĂůƐŽ�
ĐĞƌƚĂŝŶ�ĚĞŵŽŐƌĂƉŚŝĐ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�;ĂŐĞ͕�ĞĚƵĐĂƚŝŽŶͿ͘��ůƐŽ͕�ŽƚŚĞƌ�ƐƚƵĚŝĞƐ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ƐƵďũĞĐƚŝǀĞ�
ǁĞůů-ďĞŝŶŐ�;,ĂƌƚƵŶŐ�Θ�dĂďĞƌ͕�ϮϬϬϴͿ͕�ƌĞƐŝůŝĞŶĐĞ�;DĐ/ůǀĞĞŶ�Ğƚ�Ăů͕͘�ϮϬϭϵͿ͕�ůŝĨĞ�ƐĂƚŝƐĨĂĐƚŝŽŶ�;ZĂŵŽƐ�Θ�>ŽƉĞǌ͕�ϮϬϭϴͿ͕�ƐĞůĨ-ĞƐƚĞĞŵ�;�ƵĨĨǇ͕�
ϮϬϭϬͿ͕� ƉŽƐƚ-ƚƌĂƵŵĂƚŝĐ� ŐƌŽǁƚŚ� ;WƌĞƐĐŽĚ� Θ� �ĞůŝŐŵĂŶ͕� ϮϬϭϴͿ͕� ĞŵŽƚŝŽŶĂů� ŝŶƚĞůůŝŐĞŶĐĞ� ;DĞƌŝŶŽ-dĞũĞĚŽƌ� Ğƚ� Ăů͕͘� ϮϬϭϴͿ͕� ŚŽƉĞ� ĂŶĚ�
ŽƉƚŝŵŝƐŵ�;^ĂŶƚŝůůŝ�Ğƚ�Ăů͕͘�ϮϬϭϵͿ͘� 
��ƐƚƵĚǇ�ŽĨ�ĂĚƵůƚƐ͛�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ŝŶ�dƵƌŬĞǇ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ǁŝƚŚ�Ă�ŚŝŐŚ�ůĞǀĞů�ŽĨ�ƌĞƐŝůŝĞŶĐĞ͕�ŚŽƉĞ͕�ĂŶĚ�ŽƉƚŝŵŝƐŵ�
ĂƐ�ƉŽƐŝƚŝǀĞ�ƉĞƌƐŽŶĂůŝƚǇ�ƚƌĂŝƚƐ�ƉĞƌĐĞŝǀĞĚ�ƚŚĞŵƐĞůǀĞƐ�ĂƐ�ŵŽƌĞ�ĂĚĂƉƚŝǀĞ�ŝŶ�ƚŚĞŝƌ�ĐĂƌĞĞƌƐ�;�ƺǇƺŬŐƂǌĞ-<ĂǀĂƐ͕�ϮϬϭϲͿ͘�/Ŷ�ĂŶŽƚŚĞƌ�ƐƚƵĚǇ�
ĐŽŶĚƵĐƚĞĚ� ŽŶ� ƚĞĂĐŚĞƌ� ĐĂŶĚŝĚĂƚĞƐ� ;'ĞƌĕĞŬ͕� ϮϬϭϴͿ͕� ŝƚ� ǁĂƐ� ƐŚŽǁŶ� ƚŚĂƚ� ƚŚĞƌĞ� ǁĞƌĞ� ƐŝŐŶŝĨŝĐĂŶƚ� ŶĞŐĂƚŝǀĞ� ƌĞůĂƚŝŽŶƐŚŝƉƐ� ďĞƚǁĞĞŶ 
ǀŽĐĂƚŝŽŶĂů�ĂŶǆŝĞƚǇ�ůĞǀĞůƐ�ĂŶĚ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ůĞǀĞůƐ͘�/Ŷ�Ă�ƐƚƵĚǇ�ĐŽŶĚƵĐƚĞĚ�ďǇ��ƌǇŦůŵĂǌ�ĂŶĚ�<ĂƌĂ�;ϮϬϭϴͿ͕�ŝƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ career 
ĂĚĂƉƚĂďŝůŝƚǇ�ŽĨ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�ŝŶĐƌĞĂƐĞĚ�ĂƐ�ƚŚĞŝƌ�ĐĂƌĞĞƌ�ĚĞĐŝƐŝŽŶ-ĐŽŵƉĞƚĞŶĐĞ�ĞǆƉĞĐƚĂƚŝŽŶƐ�ŝŶĐƌĞĂƐĞĚ͕�ĂŶĚ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂbility 
ĚĞĐƌĞĂƐĞĚ�ĂƐ�ĐĂƌĞĞƌ�ŽďƐƚĂĐůĞƐ�ŝŶĐƌĞĂƐĞĚ͘ 
�ŶŽƚŚĞƌ�ŝŵƉŽƌƚĂŶƚ�ĨĞĂƚƵƌĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ŝƐ�ĐŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ͘�tŚĞŶ�ŝŶĚŝǀŝĚƵĂůƐ�ĞŶĐŽƵŶƚĞƌ�ƐŝƚƵĂƚŝŽŶƐ that 
ƌĞƋƵŝƌĞ�ĂĚĂƉƚĂƚŝŽŶ͕�ƚŚĞǇ�ĐŽŐŶŝƚŝǀĞůǇ�ĞǀĂůƵĂƚĞ�ƚŚĞŝƌ�ĂďŝůŝƚǇ�ƚŽ�ƌĞƐƉŽŶĚ�ĂĚĂƉƚŝǀĞůǇ�ƚŽ�ƚŚĞ�ĚĞŵĂŶĚƐ�ŽĨ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ�;>ĂǌĂƌƵƐ�Θ�
&ŽůŬŵĂŶ͕�ϭϵϴϰͿ͘��ŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ�ŚĂƐ�ďĞĞŶ�ĐŽŶĐĞƉƚƵĂůŝǌĞĚ�ĂƐ�͞;ĂͿ�an ĂǁĂƌĞŶĞƐƐ�ƚŚĂƚ�ŝŶ�ĂŶǇ�ŐŝǀĞŶ�ƐŝƚƵĂƚŝŽŶ͕�ƚŚĞƌĞ�ĂƌĞ�ŽƉƚŝŽŶƐ�
ĂŶĚ�ĂůƚĞƌŶĂƚŝǀĞƐ�ĂǀĂŝůĂďůĞ͕�;ďͿ�ǁŝůůŝŶŐŶĞƐƐ�ƚŽ�ďĞ�ĨůĞǆŝďůĞ�ĂŶĚ�ĂĚĂƉƚ�ƚŽ�ƚŚĞ�ƐŝƚƵĂƚŝŽŶ͕�ĂŶĚ�;ĐͿ�ƐĞůĨ-ĞĨĨŝĐĂĐǇ�ŝŶ�ďĞŝŶŐ�ĨůĞǆŝďůĞ͟�;DĂƌƚŝŶ�Θ�
ZƵďŝŶ͕�ϭϵϵϱ͕�Ɖ͘ϭͿ͘��ĐĐŽƌĚŝŶŐ�ƚŽ��ĞŶŶŝƐ�ĂŶĚ�sĂŶĚĞƌ-tĂů͛Ɛ�ĚĞĨŝŶŝƚŝŽŶ͕�ĐŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ�ŝƐ�ƚŚĞ�ΗĂďŝůŝƚǇ�ƚŽ�ƐǁŝƚĐŚ�ĐŽŐŶŝƚŝǀĞ�ƐĞƚƐ�ƚŽ�
ĂĚĂƉƚ�ƚŽ�ƚŚĞ�ĐŚĂŶŐŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ƐƚŝŵƵůŝ͟�;ϮϬϭϬ͕�Ɖ͘�ϮϰϮͿ͘ The cŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ�ĐŽŶĐĞƉƚ�ƐƚƵĚŝĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ďĂƐĞĚ�
ŽŶ�ƚŚĞ�ŵŽĚĞů�ŝŶƚƌŽĚƵĐĞĚ�ďǇ 'ĂďƌǇƐ�Ğƚ�Ăů͘�;ϮϬϭϴͿ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚŝƐ�ŵŽĚĞů͕�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĨĞĂƚƵƌĞ�ƚŚĂƚ�
ŝƐ�ĞĨĨĞĐƚŝǀĞ�ŝŶ�ĂŶ�ŝŶĚŝǀŝĚƵĂůΖƐ�ĂďŝůŝƚǇ�ƚŽ�ĂĚĂƉƚ�ƚŽ�ŶĞǁ�ƐŝƚƵĂƚŝŽŶƐ�ƚŚĂƚ�ƌĞƋƵŝƌĞ�ĐŚĂŶŐĞ͘��ŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽů�ŽǀĞƌ�ĞŵŽƚŝŽŶ�ĚĞĨŝŶĞƐ the 
ĂďŝůŝƚǇ�ƚŽ�ĐŽŶƚƌŽů�ŝŶĚŝǀŝĚƵĂůs͛ ŶĞŐĂƚŝǀĞ�ƌĞƉĞƚŝƚŝǀĞ�ƚŚŽƵŐŚƚƐ�ĂŶĚ�ĨĞĞůŝŶŐƐ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ƌĞƋƵŝƌĞƐ�ƚŚĞ�
ĂďŝůŝƚǇ� ƚŽ�ŵĂŶĂŐĞ�ŶĞŐĂƚŝǀĞ� ƚŚŽƵŐŚƚƐ� ĂŶd emotions by re-ĞǀĂůƵĂƚŝŶŐ� ƚŚĞ� ƐŝƚƵĂƚŝŽŶ� ƚŚĂƚ� ƌĞƋƵŝƌĞƐ� ĂĚĂƉƚĂƚŝŽŶ�ĂŶĚ� ƚŽ� ĐŚŽŽƐĞ� ƚŚĞ�
ĂƉƉƌŽƉƌŝĂƚĞ�ƐƚƌĂƚĞŐǇ�ďǇ�ĐƌĞĂƚŝŶŐ�ĂůƚĞƌŶĂƚŝǀĞ�ĐŽƉŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ͘ 
�ŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ͕�ǁŚŝĐŚ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĨĞĂƚƵƌĞ�ƌĞůĂƚĞĚ�ƚŽ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ŽĨ�ŝŶĚŝǀŝĚƵĂůƐ͕�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ĂĚũƵƐƚ�
ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�a ĐŚĂŶŐĞ�ŽĨ�ƚĂƐŬ�;�ů�:ĂďĂƌŝ͕�ϮϬϭϮͿ͘�/Ŷ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͕ ƐƚƵĚŝĞƐ�are 
ƐŚŽǁŝŶŐ�ƚŚĂƚ�ĐŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉƌĞĚŝĐƚŽƌ�ŽĨ�ĂŶ�ŝŶĚŝǀŝĚƵĂůΖƐ�ĂĚĂƉƚĂďŝůŝƚǇ�;>ĞƉŝŶĞ�Ğƚ�Ăů͕͘�ϮϬϬϬͿ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ŝŶ�Ă�
ƐƚƵĚǇ�ĐŽŶĚƵĐƚĞĚ�ďǇ�>ŝŶ� ;ϮϬϭϯͿ�ŽŶ�ƵŶŝǀĞƌƐŝƚǇ� ƐƚƵĚĞŶƚƐ͕� ŝƚ�ǁĂƐ� ƌĞƉŽƌƚĞĚ� ƚŚĂƚ� ĐŽŐŶŝƚŝǀĞ� ĨůĞǆŝďŝůŝƚǇ�ǁĂƐ�ĂŶ� ŝŵƉŽƌƚĂŶƚ�ƉƌĞĚŝĐƚŽƌ�Žf 
ŽƉĞŶŶĞƐƐ�ƚŽ�ĞǆƉĞƌŝĞŶĐĞ͘�/Ŷ�Ă�ƐŝŵŝůĂƌ�ƐƚƵĚǇ�ĐŽŶĚƵĐƚĞĚ�ďǇ��ĞŵŝƌƚĂƔ�ŝŶ�dƵƌŬĞǇ�;ϮϬϮϬͿ͕�ŝƚ�ǁĂƐ�ƐŚŽǁŶ�ƚŚĂƚ�ĐŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ�ŚĂƐ�ĂŶ�
ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ ĂĚũƵƐƚŵĞŶƚ�ƚŽ ƵŶŝǀĞƌƐŝƚǇ ůŝĨĞ͘��ůƚŚŽƵŐŚ�ŶŽ�ƐƚƵĚǇ�ĚŝƌĞĐƚůǇ�ĂĚĚƌĞƐƐĞƐ�ƚŚĞ�ƌĞůĂƚŝŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�
ĂŶĚ�ĐŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͕�ƚŚĞƌĞ�ĂƌĞ�ƐƚƵĚŝĞƐ�ƚŚĂƚ�ĞǆĂŵŝŶĞ�ĐŽŐŶŝƚŝve flexibility in terms of some variables related to 
ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ͘�&Žƌ�ĞǆĂŵƉůĞ͕�>ĞĞ�Ğƚ�Ăů͘ ;ϮϬϮϬͿ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ŝŶ�ƚŚĞ�ŵĞĚŝĂƚŝŽŶ�ŵŽĚĞů�ƚŚĞǇ�ƚĞƐƚĞĚ͕�ĐŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ�ůĞǀĞůƐ�ŽĨ�
ƵŶŝǀĞƌƐŝƚǇ�ƐƚƵĚĞŶƚƐ�ŚĂĚ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĞĨĨĞĐƚ�ŽŶ�ĐĂƌĞĞƌ�ŵĂƚƵƌŝƚǇ͘�/Ŷ�Ă ƌĞĐĞŶƚ�ƐƚƵĚǇ�ďǇ�zŦůĚŦǌ�Ğƚ�Ăů͘ ;ϮϬϮϬͿ͕�ŝƚ�ŚĂƐ�ďĞĞŶ�ƐŚŽǁŶ�ƚŚĂƚ�
ĐŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ�ŝŶ�ƵŶŝǀĞƌƐŝƚǇ�ƐƚƵĚĞŶƚƐ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉƌĞĚŝĐƚŽƌ�ŽĨ�ĐĂƌĞĞƌ�ĨƵƚƵƌĞ͘�dŚĞ�ĨŝŶĚŝŶŐƐ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĐŽŶĚƵĐƚed by 
�ĞŵŝƌƚĂƔ�;ϮϬϭϵͿ�ŽŶ�ϱϬϵ�ĞŵĞƌŐŝŶŐ�ĂĚƵůƚƐ�ǁŚŽ�ƌĞĐĞŝǀĞĚ�ƉĞĚĂŐŽŐŝĐĂů formation training revealed that both cognitive control over 
ĞŵŽƚŝŽŶ�ĂŶĚ�ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ŚĂĚ�ŶĞŐĂƚŝǀĞ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ǁŝƚŚ�ĐĂƌĞĞƌ�ƐƚƌĞƐƐ͘ 
dŚĞ�ƋƵĞƐƚŝŽŶ�ŽĨ�ǁŚĞƚŚĞƌ�ŝŶĚŝǀŝĚƵĂůƐ�ĐĂŶ�ĂĚĂƉƚ�ƚŽ�ŶĞǁ�Žƌ�ĐŚĂŶŐŝŶŐ�ƐŝƚƵĂƚŝŽŶƐ�ŝƐ�ďĞĐŽŵŝŶŐ�ŵŽƌĞ�ĂŶĚ�ŵŽƌĞ�ŝŵƉŽƌƚĂŶƚ�ŝŶ�ƚŽĚĂǇΖƐ�
ƌĂƉŝĚůǇ�ĚĞǀĞůŽƉŝŶŐ�ĂŶĚ�ĐŚĂŶŐŝŶŐ�ǁŽƌůĚ� ;DŽƌƌŝƐŽŶ�Θ�,Ăůů͕�ϮϬϬϮ͖�,ĂŵƚŝĂƵǆ�Θ�,ŽƵƐƐĞŵĂŶĚ͕�ϮϬϭϮͿ͘�dŚĞ� ůŝĨĞ�ƉĞƌŝŽĚ� ŝŶ�ǁŚŝĐŚ� ƚŚĞ�
ƉĂƌƚŝĐŝƉĂŶƚƐ�ĐŽŶƐƚŝƚƵƚĞ�ƚŚĞ�ƐƚƵĚǇ�ŐƌŽƵƉ�ŽĨ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ŝƐ�Ă�ƉŚĂƐĞ�ŽĨ�ƚŚĞ�ůŝĨĞ-ƐƉĂŶ�ďĞƚǁĞĞŶ�ĂĚŽůĞƐĐĞŶĐĞ�ĂŶĚ�ĂĚƵůƚŚŽŽĚ͕�ǁŚŝĐŚ�ŝƐ�
ĐŽŶĐĞƉƚƵĂůŝǌĞĚ�ĂƐ�ĞŵĞƌŐŝŶŐ�ĂĚƵůƚŚŽŽĚ�ďǇ��ƌŶĞƚƚ�;ϮϬϬϬͿ͘��ƌŶĞƚƚ�;ϮϬϬϬͿ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ĞŵĞƌŐŝŶŐ�ĂĚƵůƚŚŽŽĚ�ŝƐ�Ă�ĚŝĨĨĞƌĞŶƚ�ƉĞƌŝŽĚ�
ďĞƚǁĞĞŶ� ƚŚĞ�ĂŐĞƐ�ŽĨ�ϭϴ�ĂŶĚ�Ϯϱ�ǁŚĞŶ�ĂĚŽůĞƐĐĞŶƚƐ�ďĞĐŽŵĞ�ŵŽƌĞ� ŝŶĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĞǆƉůŽƌĞ�ǀĂƌŝŽƵƐ� ůŝĨĞ�ƉŽƐƐŝďŝůŝƚŝĞƐ͘�&ŝǀĞ�ďĂƐŝc 
characteristics ĚŝƐƚŝŶŐƵŝƐŚ� ĞŵĞƌŐŝŶŐ� ĂĚƵůƚŚŽŽĚ� ĨƌŽŵ� ƚŚĞ� ƉƌĞǀŝŽƵƐ� ĂĚŽůĞƐĐĞŶĐĞ� ƉĞƌŝŽĚ� Žƌ� ƚŚĞ� ĨŽůůŽǁŝŶŐ� ǇŽƵŶŐ� ĂĚƵůƚŚŽŽĚ� ĂƐ� Ă�
ĚĞǀĞůŽƉŵĞŶƚĂů�ƉĞƌŝŽĚ�;�ƌŶĞƚƚ͕�ϮϬϬϲͿ͘�&ŝƌƐƚ͕�ŝƚ�ŝƐ�ƚŚĞ�ƉĞƌŝŽĚ�ǁŚĞŶ�ƉĞŽƉůĞ�ĂƌĞ�ŵŽƐƚ�ůŝŬĞůǇ�ƚŽ�ĚŝƐĐŽǀĞƌ�ǀĂƌŝŽƵƐ�ƉŽƐƐŝďŝůŝƚŝĞƐ�ĨŽr their 
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ϯϵϮ 
ůŝǀĞƐ�ŝŶ�ǀĂƌŝŽƵƐ�ĨŝĞůĚƐ͕�ƉĂƌƚŝĐƵůĂƌůǇ�ůŽǀĞ�ĂŶĚ�ǁŽƌŬ͕�ĂƐ�Ă�ƐƚĂƌƚŝŶŐ�ƉŽŝŶƚ�ĨŽƌ�ŵĂŬŝŶŐ�ƉĞƌŵĂŶĞŶƚ�ĐŚŽŝĐĞƐ�ƚŚĂƚ�ǁŝůů�ĨŽƌŵ�ƚŚĞ�ďĂƐŝs of their 
ĂĚƵůƚ�ůŝǀĞƐ͘�^ĞĐŽŶĚůǇ͕�ƚŚĞ�ĚŝƐĐŽǀĞƌŝĞƐ�ŝŶ�ƚŚĞ�ĞŵĞƌŐŝŶŐ�ĂĚƵůƚ�ƐƚĂŐĞ�ŵĂŬĞ�ƚŚŝƐ�ƐƚĂŐĞ�ŽĨ�ůŝĨĞ�ŶŽƚ�ŽŶůǇ�ŚŝŐŚůǇ�ƐƚŝŵƵůĂƚŝŶŐ�ĂŶĚ�ĞǀĞŶƚĨƵů�
ďƵƚ�ĂůƐŽ�ŚŝŐŚůǇ�ƵŶƐƚĂďůĞ͘�dŚĞ�ǀĂƌŝŽƵƐ�ďĞŚĂǀŝŽƌƐ�ŽĨ�ŝŶĚŝǀŝĚƵĂůƐ�Ăƚ�ƚŚŝƐ�ƐƚĂŐĞ�ƌĞĨůĞĐƚ�ƚŚĞŝƌ�ĚŝƐĐŽǀĞƌǇ�ŽĨ�ĚŝĨĨĞƌĞŶƚ�ƉŽƐƐŝďŝůŝƚŝes and their 
ĨƌĞƋƵĞŶƚ�ĐŚĂŶŐĞ�ŽĨ�ĚŝƌĞĐƚŝŽŶ�ƌĞŐĂƌĚŝŶŐ�ůŽǀĞ͕�ǁŽƌŬ͕�ĂŶĚ�ĞĚƵĐĂƚŝŽŶ͘�dŚŝƌĚ͕�ŝŶĚŝǀŝĚƵĂůƐ�Ăƚ�ƚŚŝƐ�ƐƚĂŐĞ�ĂƌĞ�ŵŽre self-centered rather 
ƚŚĂŶ�ƐĞůĨŝƐŚ͘�dŚĞŝƌ�ƐŽĐŝĂů�ŽďůŝŐĂƚŝŽŶƐ͕�ƚŚĞŝƌ�ůŽǁ�ĚƵƚŝĞƐ͕�ĂŶĚ�ƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐ�ƚŽǁĂƌĚƐ�ŽƚŚĞƌƐ�ŐŝǀĞ�ƚŚĞŵ�ĂƵƚŽŶŽŵǇ�ŝŶ�ŵĂŶĂŐŝŶŐ�their 
ŽǁŶ�ůŝǀĞƐ͘�&ŽƵƌƚŚ͕�ƚŚŝƐ�ƉŚĂƐĞ�ŝƐ�Ă�ƉĞƌŝŽĚ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ĨĞĞůƐ�ŝŶ�ďĞƚǁĞĞŶ͕�ŶĞŝƚŚĞƌ�ĂƐ�ĂŶ�ĂĚŽůĞƐĐĞŶƚ�ŶŽƌ�ĂƐ�ĂŶ�ĂĚƵůƚ͘�&ŝĨƚŚ͕�
ĂŶĚ�ůĂƐƚůǇ͕�ƚŚŝƐ�ƉŚĂƐĞ�ŝƐ�ƚŚĞ�ĂŐĞ�ŽĨ�ƉŽƐƐŝďŝůŝƚŝĞƐ�ǁŚĞƌĞ�ŝŶĚŝǀŝĚƵĂůƐ�ĂƌĞ�ŚŝŐŚůǇ�ŽƉƚŝŵŝƐƚŝĐ�ĂďŽƵƚ�ƚŚĞŝƌ�ĨƵƚƵƌĞ�ĂŶĚ�ƉĞŽƉůĞ�ŚĂǀĞ Ă�ƵŶŝƋƵĞ�
ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ƚƌĂŶƐĨŽƌŵ�ƚŚĞŝƌ�ůŝǀĞƐ�;�ƌŶĞƚƚ͕�ϮϬϬϲͿ͘��ůƚŚŽƵŐŚ�ƚŚĞƌĞ�ŝƐ�ůŝŵŝƚĞĚ�ƌĞƐĞĂƌĐŚ�ŽŶ�ĞŵĞƌŐŝŶŐ�ĂĚƵůƚŚŽŽĚ�ŝŶ�dƵƌŬĞǇ͕�ŝƚ�ŝƐ�ƐƚĂƚĞĚ�
ƚŚĂƚ�ƚŚŝƐ�ƉĞƌŝŽĚ�ŝƐ�ĐŽŵƉƌŝƐĞĚ�ŽĨ�ƚŚĞ�ĂŐĞ�ƌĂŶŐĞ�ŽĨ�ϭϵ-Ϯϲ�;�ƚĂŬ�Θ��ŽŬ͕�ϮϬϬϳͿ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ůŝŵŝƚĞĚ�ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚŝĞƐ�ƐŚŽǁ�ƚŚĂƚ�
ƚŚŝƐ�ƉĞƌŝŽĚ�ƚĂŬĞƐ�ƉůĂĐĞ�ǁŝƚŚŝŶ�ƚŚĞ�ĨƌĂŵĞǁŽƌŬ�ŽĨ�ƚŚĞ�ůŝŵŝƚĂƚŝŽŶƐ�ďƌŽƵŐŚƚ by the sŽĐŝĂů͕�ĞĐŽŶŽŵŝĐ͕�ĂŶĚ�ĐƵůƚƵƌĂů�ĐŽŶĚŝƚŝŽŶƐ�ĂŶĚ�ƚŚĂƚ�
ƚŚĞ�ĚĞƉĞŶĚĞŶĐĞ�ŽŶ�ƚŚĞ�ĨĂŵŝůǇ�ŝƐ�ƌĞůĂƚŝǀĞůǇ�ŵŽƌĞ�ƉƌĞƐĞƌǀĞĚ�ŝŶ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ŝŶ�dƵƌŬĞǇ�;�ŽŒĂŶ�Θ��ĞďŝŽŒůƵ͕�ϮϬϭϭͿ͘��ůƐŽ͕�ĚƵĞ�ƚŽ�ƚŚe 
ŚŝŐŚ�ƵŶĞŵƉůŽǇŵĞŶƚ�ĂŶĚ�ƚŚĞ�ĐŽŵƉůĞǆŝƚǇ�ŽĨ�ďƵƐŝŶĞƐƐĞƐ�ŝŶ�dƵƌŬĞǇ͕�ŝŶĚŝǀŝĚƵĂůƐ�ĐĂŶ�ďĞ�ĚŝƌĞĐƚĞĚ�ƚŽ�ŽŶůǇ�ĐĞƌƚĂŝŶ�ƉƌŽĨĞƐƐŝŽŶƐ�ďǇ�ƚŚĞŝƌ�
ĨĂŵŝůŝĞƐ�ŝŶ�ƚŚŝƐ�ƉĞƌŝŽĚ�;�ŽŒĂŶ�Θ��ĞďŝŽŒůƵ͕�ϮϬϭϭͿ͘�dŚĞƌĞĨŽƌĞ͕�ǁŚŝůĞ�ĞŵĞƌŐŝŶŐ�ĂĚƵůƚƐ�ƚĞŶĚ�ƚŽ�ĞǆƉůŽƌĞ�ǀĂƌŝŽƵƐ�ĐĂƌĞĞƌ�ŽƉƉŽƌƚƵŶŝƚŝes 
ƚŚĂƚ�ĂƌĞ�ĐŽŵƉĂƚŝďůĞ�ǁŝƚŚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚĂů�ƉĞƌŝŽĚ�ƚŚĞǇ�ĂƌĞ�ŝŶ͕�ƚŚĞǇ�ĂůƐŽ�ĨĂĐĞ�ĚŝĨĨŝĐƵůƚŝĞƐ�ŝŶ�ĨŝŶĚŝŶŐ�ƐĂƚŝƐĨǇŝŶŐ and longer-ƚĞƌŵ�ũŽďƐ�
;<ŽŶƐƚĂŵ�Ğƚ�Ăů͕͘�ϮϬϭϱͿ͘��ĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĨĞĂƚƵƌĞ�ƚŚĂƚ�ŚĞůƉƐ�ŝŶĚŝǀŝĚƵĂůƐ�ĞĨĨĞĐƚŝǀĞůǇ�ĚĞĂů�ǁŝƚŚ�ĐĂƌĞĞƌ�ƵŶĐĞƌƚĂŝŶƚǇ�
ĂŶĚ�ƵŶĐĞƌƚĂŝŶ�ũŽď�ƌŽůĞƐ�;�ŚŽŶŐ�Θ�>ĞŽŶŐ͕�ϮϬϭϳͿ͘�/Ŷ�ůŝŐŚƚ�ŽĨ�ƚŚĞŽƌĞƚŝĐĂů ĞǆƉůĂŶĂƚŝŽŶƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚ͕�ƚŚŝƐ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ĞǆĂŵŝŶĞ�ĐĂƌĞĞƌ�
ĂĚĂƉƚĂďŝůŝƚǇ�ŽĨ�ĞŵĞƌŐŝŶŐ�ĂĚƵůƚƐ�ǁŚŽ�ĐŽŶƚŝŶƵĞ�ƚŚĞŝƌ�ƵŶŝǀĞƌƐŝƚǇ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�dƵƌŬĞǇ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ�ůĞǀĞůƐ͘�/ƚ�
ǁĂƐ� ŚǇƉŽƚŚĞƐŝǌĞĚ� ƚŚĂƚ� ĞŵĞƌŐŝŶŐ� ĂĚƵůƚƐ�ǁŝƚŚ�ŚŝŐŚ� ĐŽŐŶŝƚŝǀĞ� ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ� ůĞǀĞůƐ�ǁŽƵůĚ� ŚĂǀĞ�ŚŝŐŚ� ĐĂƌĞĞƌ� ĂĚĂƉƚĂďŝůŝƚǇ͘� /ƚ� ŝƐ�
ĐŽŶƐŝĚĞƌĞĚ�ƚŚĂƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ǁŝůů�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ĐĂƌĞĞƌ�ƉƐǇĐŚŽůŽŐŝĐĂů�ĐŽƵŶƐĞůŝŶŐ͘�dŚŝƐ�ƐƚƵĚǇ�ĞǆĂŵŝŶŝŶŐ�
ĐĂƌĞĞƌ� ĂĚĂƉƚĂďŝůŝƚǇ� ŽĨ� ĞŵĞƌŐŝŶŐ� ĂĚƵůƚƐ� ŝŶ� ƚĞƌŵƐ� ŽĨ� ĐŽŐŶŝƚŝǀĞ� ƉƌŽĐĞƐƐĞƐ� ŝƐ� ƚŚŽƵŐŚƚ� ƚŽ� ďĞ� ŝŵƉŽƌƚĂŶƚ� ĂƐ� ĐĂƌĞĞƌ� ƉƐǇĐŚŽůŽŐŝĐĂů�
ĐŽƵŶƐĞůŝŶŐ�ŝƐ�Ă�ƉƌŽĐĞƐƐ�ƚŚĂƚ�ŶŽƚ�ŽŶůǇ�ŚĞůƉƐ�ŝŶĚŝǀŝĚƵĂůƐ�ŵĂŬĞ�ĐĂƌĞĞƌ-ƌĞůĂƚĞĚ�ĚĞĐŝƐŝŽŶƐ�ďƵƚ�ĂůƐŽ�ŚĞůƉƐ�ƚŚĞŵ�ŵĂŶĂŐĞ�ƚŚĞŝƌ�ĐĂƌĞĞƌƐ�
ĞĨĨĞĐƚŝǀĞůǇ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞŝƌ�ůŝǀĞƐ�ĂŶĚ�ĚĞǀĞůŽƉ�ƌĞƐŝůŝĞŶĐĞ�ƚŽ�ĐŽƉĞ�ǁŝƚŚ�ƚŚĞ�ĐŚĂůůĞŶŐĞƐ�ƚŚĂƚ�ĂƌŝƐĞ�ĂƐ�ƚŚĞŝƌ�ǁŽƌŬ�ůŝǀĞƐ�ƉƌŽŐƌĞƐƐ�;<ŝĚĚ͕�
ϮϬϬϳͿ͘ 

D�d,K�ͬD�d�Z/�>^  

/Ŷ�ƚŚŝƐ�ƐĞĐƚŝŽŶ͕�ƌĞƐĞĂƌĐŚ�ĚĞƐŝŐŶ͕�ƐƚƵĚǇ�ŐƌŽƵƉ͕�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽůƐ͕�ƉƌŽĐĞƐƐͬĚĂƚĂ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ƐƵďƚŝƚůĞƐ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ͘ 
Research �ĞƐŝŐŶ 
dŚŝƐ�ƌĞƐĞĂƌĐŚ�ŝƐ�ĚĞƐŝŐŶĞĚ�ŝŶ�Ă�ĐŽƌƌĞůĂƚŝŽŶĂů�ĚĞƐŝŐŶ͘�/Ŷ�ƚŚĞ�ĐŽƌƌĞůĂƚŝŽŶĂů�ĚĞƐŝŐŶ͕�ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ĂŶĚ�ĚŝƌĞĐƚŝŽŶ�ŽĨ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ďĞƚǁĞĞŶ�
ǀĂƌŝĂďůĞƐ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�;&ƌĂĞŶŬĞů�Θ�tĂůůĞŶ͕�ϮϬϬϲͿ͘�dŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ĨŽůůŽǁŝŶŐ the correlational research design as it aimed 
ƚŽ� ƌĞǀĞĂů� ƚŚĞ� ƉƌĞĚŝĐƚŝǀĞ� ƌŽůĞ ŽĨ� ĐŽŐŶŝƚŝǀĞ� ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ� ůĞǀĞůƐ� ;ƉƌĞĚŝĐƚŝǀĞ� ǀĂƌŝĂďůĞͿ� ŽĨ� ĞŵĞƌŐŝŶŐ� ĂĚƵůƚƐ� ŽŶ� ƚŚĞŝƌ� ĐĂƌĞĞƌ�
ĂĚĂƉƚĂďŝůŝƚǇ�;ƉƌĞĚŝĐƚĞĚ�ǀĂƌŝĂďůĞͿ�ĂŶĚ�ƚŚĞ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ďĞƚǁĞĞŶ�ƚŚĞŵ͘ 

^ƚƵĚǇ�'ƌŽƵƉ 
��ƚŽƚĂů�ŽĨ�ϯϭϴ�ǀŽůƵŶƚĞĞƌƐ͕�ŝŶĐůƵĚŝŶŐ�ϭϵϯ�ǁŽŵĞŶ�;ϲϬ͘ϳйͿ�ĂŶĚ�ϭϮϱ�ŵĞŶ�;ϯϵ͘ϯйͿ͕�ƉĂƌƚŝĐŝƉĂƚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͘�dŚĞ�ĂŐĞ�ƌĂŶŐĞƐ�ŽĨ�ƚŚĞ�
ƉĂƌƚŝĐŝƉĂŶƚƐ�ĂƌĞ�ϭϵ-Ϯϲ�ĂŶĚ�ƚŚĞ�ĂǀĞƌĂŐĞ�ĂŐĞ�ŝƐ�Ϯϭ͘ϱϮ�;^�͗�ϭ͘ϱϳͿ͘�/Ŷ�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ƐƚƵĚǇ�ŐƌŽƵƉ͕�Ă�ĐŽŶǀĞŶŝĞŶĐĞ�ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚ͕�
ǁŚŝĐŚ�ŝŶĐůƵĚĞƐ�ƐƚƵĚying an acceƐƐŝďůĞ�ƐĂŵƉůĞ͕�ǁĂƐ�ƵƐĞĚ�;�ŽŚĞŶ�Ğƚ�Ăů͕͘�ϮϬϬϳͿ͘��ĂƐĞĚ�ŽŶ�ƚŚŝƐ�ŵĞƚŚŽĚ͕�ƚŚĞ�ƵŶŝǀĞƌƐŝƚǇ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�
ĐŽŶƚŝŶƵĞ�ƚŚĞ�ƉƌŽŐƌĂŵƐ� ŝŶ� ƚŚĞ�&ĂĐƵůƚǇ�ŽĨ��ĚƵĐĂƚŝŽŶ�ŽĨ�Ă�ƵŶŝǀĞƌƐŝƚǇ� ůŽĐĂƚĞĚ� ŝŶ� ƚŚĞ�DĞĚŝƚĞƌƌĂŶĞĂŶ�ZĞŐŝŽŶ�ĂŶĚ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�
ĐŽŶƚŝŶƵĞ�ƚŚĞ�ƉĞĚĂŐŽŐŝĐĂů�ĨŽƌŵĂƚŝŽŶ�ĞĚƵĐĂƚŝŽŶ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ĨĂĐƵůƚǇ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͘�/ŶĨŽƌŵĞĚ�ĐŽŶƐĞŶƚ�ǁĂƐ�ƉƌŽǀŝĚĞĚ�ĨŽƌ�
ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͕�ĂŶĚ�ǀŽůƵŶƚĞĞƌŝƐŵ�ǁĂƐ�ƚĂŬĞŶ�ĂƐ�Ă�ďĂƐŝƐ͘� 

Measures 
dŚĞ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ďǇ�ƚŚĞ��ĂƌĞĞƌ��ĚĂƉƚĂďŝůŝƚǇ�^ĐĂůĞ�ĂŶĚ�ƚŚĞ��ŽŐŶŝƚŝǀĞ��ŽŶƚƌŽů ĂŶĚ�&ůĞǆŝďŝůŝƚǇ�YƵĞƐƚŝŽŶŶĂŝƌĞ͘ 
CĂƌĞĞƌ��ĚĂƉƚĂďŝůŝƚǇ�^ĐĂůĞ�;��^Ϳ͘�dŚĞ���^�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ďǇ��ƌǇŦůŵĂǌ�ĂŶĚ�<ĂƌĂ�;ϮϬϭϲͿ͘�dŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŽŽů�ĐŽŶƐŝƐƚƐ�ŽĨ�ϭϬ�ŝƚĞŵƐ�
ĂŶĚ�ƚǁŽ�ĚŝŵĞŶƐŝŽŶƐ�ŝŶĐůƵĚŝŶŐ�ĐĂƌĞĞƌ�ĚŝƐĐŽǀĞƌǇ�ĂŶĚ�ĐĂƌĞĞƌ�ƉůĂŶ͘�tŚŝůĞ�ƚŚĞ�ůŽǁĞƐƚ�ϭϬ�ƉŽŝŶƚƐ�ǁĞƌĞ�ƚĂŬĞŶ�ĨƌŽŵ�ƚŚĞ���^͖�ƚhe highest 
ϱϬ�ƉŽŝŶƚƐ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ͘�dŚĞ�ůŽǁĞƐƚ�ƐĐŽƌĞ�ŝƐ�ϭϬ�ĂŶĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ƐĐŽƌĞ�ŝƐ�ϱϬ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ϱ�>ŝŬĞƌƚ-ƚǇƉĞ�ƐĐĂůĞ͘�dŚĞ�ŝŶĐƌĞĂƐĞ�
ŝŶ� ƚŚĞ� ƐĐŽƌĞƐ�ŽďƚĂŝŶĞĚ� ĨƌŽŵ� ƚŚĞ� ƐĐĂůĞ� ŝƐ� ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ� ƚŚĞ�ŚŝŐŚĞƌ� ĐĂƌĞĞƌ� ĂĚĂƉƚĂďŝůŝƚǇ�ŽĨ� ƚŚĞ� ŝŶĚŝǀŝĚƵĂůƐ͘� dŚĞ�ĞǆƉůŽƌĂƚŽƌǇ� ĂŶd 
conĨŝƌŵĂƚŽƌǇ� ĨĂĐƚŽƌ�ĂŶĂůǇƐŝƐ�ŵĞƚŚŽĚƐ�ǁĞƌĞ�ƵƐĞĚ� ŝŶ� ƚŚĞ�ǀĂůŝĚŝƚǇ�ƐƚƵĚǇ�ŽĨ� ƚŚĞ�ƐĐĂůĞ͘� /Ŷ� ƚŚĞ�ĞǆƉůŽƌĂƚŽƌǇ� ĨĂĐƚŽƌ�ĂŶĂůǇƐŝƐ͕� ƚŚĞ�ƚŽƚĂů 
ĞǆƉůĂŝŶĞĚ�ǀĂƌŝĂŶĐĞ�ǁĂƐ� ĨŽƵŶĚ�ƚŽ�ďĞ�ϱϱ͘ϴϳй͘��ůƐŽ͕� ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ� ƚŚĞ�ĐŽŶĨŝƌŵĂƚŽry factor analysis revealed ƚŚĂƚ� ƚŚĞ�ƚǁŽ-factor 
modeů�ŚĂĚ�ŚŝŐŚ�Ĩŝƚ� ŝŶĚĞǆĞƐ�;�ƌǇŦůŵĂǌ�Θ�<ĂƌĂ͕�ϮϬϭϲͿ͘��ƌŽŶďĂĐŚ͛Ɛ�ĂůƉŚĂ� ŝŶƚĞƌŶĂů�ĐŽŶƐŝƐƚĞŶĐǇ�ĐŽĞĨĨŝĐŝĞŶƚ�ǁĂƐ�ĨŽƵŶĚ�ĂƐ� ͘ϴϱ͘� /Ŷ�ƚŚŝƐ�
ƐƚƵĚǇ͕�ƚŚĞ�ĨŝƌƐƚ-ůĞǀĞů�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĨĂĐƚŽƌ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ��ĂƌĞĞƌ��ĚĂƉƚĂďŝůŝƚǇ�^ĐĂůĞ͘�dŚĞ�ƌĞƐƵůƚs 
ŽĨ�ƚŚĞ�ŐŽŽĚŶĞƐƐ�ŽĨ�Ĩŝƚ�ŝŶĚĞǆĞƐ�ŽĨ�ƚŚĞ�ƐĐĂůĞ�;ʖϮ�ͬ�ĚĨ�с�ϯ͘Ϯϯ͕��&/�с�͘ϵϰ͕�/&/�с�͘ϵϰ͕�E&/�с�͘ϵϭ͕�d>/�с�͘ϵϮ͕�'&/�с�͘ϵϯ͕��'&/�с�͘ϴϵ͕�ZD^���с�͘Ϭϴ�
;ϵϬй�'��ZD^���с�΀͘Ϭϲ͕�͘ϭϬ΁Ϳ�ŚĂƐ�ďĞĞŶ�ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ�ǁŝƚŚŝŶ�ĂĐĐĞƉƚĂďůĞ�ůŝŵŝƚƐ�;:ƂƌĞƐŬŽŐ�Θ�^ƂƌďŽŵ͕�ϭϵϵϯ͖�<ůŝŶĞ͕�ϮϬϬϱ͖�^ĐŚƵŵĂĐŬĞƌ�
Θ�>ŽŵĂǆ͕�ϭϵϵϲ͖�dĂďĂĐŚŶŝĐŬ�Θ�&ŝĚĞůů͕�ϮϬϭϯͿ͘��ůƐŽ͕��ƌŽŶďĂĐŚ͛Ɛ�ĂůƉŚĂ�ƌĞůŝĂďŝůŝƚǇ�ĐŽĞĨĨŝĐŝĞŶƚ�ĐĂůĐƵůĂƚĞĚ�ĨŽƌ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ĂŶĂůysis in this 
ƐƚƵĚǇ�ǁĂƐ�ɲ�с�͘ϳϭ�ĨŽƌ�ĐĂƌĞĞƌ�ƉůĂŶ�ĂŶĚ�ɲ�с�͘ϴϲ�ĨŽƌ�ĐĂƌĞĞƌ�ĞǆƉůŽƌĂƚŝŽŶ͕�ĂŶĚ�ɲ�с�͘ϴϱ�ĨŽƌ�ƚŚĞ�ƚŽƚĂů�ƐĐĂůĞ͘ 
CoŐŶŝƚŝǀĞ��ŽŶƚƌŽů�ĂŶĚ�&ůĞǆŝďŝůŝƚǇ�YƵĞƐƚŝŽŶŶĂŝƌĞ�;��&YͿ͘�dŚĞ ƐĐĂůĞ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ďǇ�'ĂďƌǇƐ�Ğƚ�Ăů͘�;ϮϬϭϴͿ͘�dŚĞ�ƐĐĂůĞ�ŵĞĂƐƵƌĞƐ�ƚŚĞ�
ĂďŝůŝƚǇ�ŽĨ�ŝŶĚŝǀŝĚƵĂůƐ�ƚŽ�ŵĂŝŶƚĂŝŶ�ĐŽŶƚƌŽů�ŽǀĞƌ�ƚŚĞŝƌ�ŶĞŐĂƚŝǀĞ�ƚŚŽƵŐŚƚƐ�ĂŶĚ�ĞŵŽƚŝŽŶƐ͕�ƚŚĞŝƌ�ĂďŝůŝƚǇ�ƚŽ�ĂƉƉƌŽĂĐŚ�ƚŚĞ�ƐŝƚƵĂƚŝŽŶ ǁŝƚŚ 
ĂůƚĞƌŶĂƚŝǀĞ�ƉĞƌƐƉĞĐƚŝǀĞƐ͕�ĂŶĚ�to ƐŚŽǁ�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ƌĞƐƉŽŶƐĞ�ŝŶƐƚĞĂĚ�ŽĨ�ŐŝǀŝŶŐ�ƐƵĚĚĞŶ�ƌĞĂĐƚŝŽŶƐ�ŝŶ�ĐŚĂůůĞŶŐŝŶŐ�ƐŝƚƵĂƚŝŽŶƐ͘�dŚĞ�
ĂĚĂƉƚĂƚŝŽŶ� ƐƚƵĚǇ� ŽĨ� ƚŚĞ� ƐĐĂůĞ� ƚŽ� dƵƌŬŝƐŚ�ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ďǇ� �ĞŵŝƌƚĂƔ� ;ϮϬϭϵͿ͘� dŚĞ� ƉƐǇĐŚŽŵĞƚƌŝĐ� ƉƌŽƉĞƌƚŝĞƐ� ŽĨ� ƚŚĞ� ƐĐĂůĞ�ǁĞƌĞ�
invesƚŝŐĂƚĞĚ� ďǇ� ůŝŶŐƵŝƐƚŝĐ� ĞƋƵŝǀĂůĞŶĐĞ͕� ŝƚĞŵ� ĂŶĂůǇƐŝƐ͕� ĐŽŶƐƚƌƵĐƚ� ǀĂůŝĚŝƚǇ͕� ĂŶĚ� �ƌŽŶďĂĐŚ͛Ɛ� ĂůƉŚĂ� ƌĞůŝĂďŝůŝƚǇ͘� dŚĞ� ƌĞƐƵůƚƐ� ŽĨ� ƚŚĞ�
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393 
ĐŽŶĨŝƌŵĂƚŽƌǇ�ĨĂĐƚŽƌ�ĂŶĂůǇƐŝƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�ƚǁŽ-ĨĂĐƚŽƌ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ƚŚĞ�ƐĐĂůĞ͕��ŽŐŶŝƚŝǀĞ��ŽŶƚƌŽů�ŽǀĞƌ��ŵŽƚŝŽŶ�ĂŶĚ��ƉƉƌĂŝƐĂů�ĂŶĚ�
�ŽƉŝŶŐ� &ůĞǆŝďŝůŝƚǇ͕� ŚĂƐ� ĂĚĞƋƵĂƚĞ� Ĩŝƚ� ǀĂůƵĞƐ͘� �ƌŽŶďĂĐŚ͛Ɛ� ĂůƉŚĂ� ĐŽĞĨĨŝĐŝĞŶƚƐ� ŽďƚĂŝŶĞĚ� ŝŶ� ƚŚĞ� ĂĚĂƉƚĂƚŝŽŶ� ƐƚƵĚǇ� ŽĨ� ƚŚĞ� ƐĐĂůĞ�ǁĞƌĞ�
ƌĞƉŽƌƚĞĚ�ĂƐ�ďĞƚǁĞĞŶ�͘ϴϱ�ĂŶĚ�͘ϵϭ͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ƚŚĞ�ĐŽŶƐƚƌƵĐƚ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ���&Y�ǁĂƐ�ĞǀĂůƵĂƚĞĚ�ǁŝƚŚ�ĨŝƌƐƚ-level confirmatory factor 
ĂŶĂůǇƐŝƐ͘�dŚĞ�ĨŝƌƐƚ-ŽƌĚĞƌ�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĨĂĐƚŽƌ�ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�ŐŽŽĚŶĞƐƐ�ŽĨ�Ĩŝƚ�ŝŶĚĞǆĞƐ�ŽĨ�ƚŚĞ�ƐĐĂůĞ�;ʖϮ�ͬ�ĚĨ�с�Ϯ͘ϲϵ͕�
�&/�с�͘ϵϬ͕�/&/�с�͘ϵϬ͕�E&/�с�͘ϴϱ͕�d>/�с�͘ϴϴ͕�'&/�с�͘ϴϵ͕��'&/�с�͘ϴϲ͕�ZD^���с�͘Ϭϳ�;ϵϬй�'��ZD^���с�΀͘Ϭϲ͕�͘Ϭϴ΁Ϳ�ǁĞƌĞ�ǁŝƚŚŝŶ�ĂĐĐĞƉƚĂďůĞ�ůŝŵŝƚƐ�
;:ƂƌĞƐŬŽŐ�Θ�^ƂƌďŽŵ͕�ϭϵϵϯ͖�<ůŝŶĞ͕�ϮϬϬϱ͖�^ĐŚƵŵĂĐŬĞƌ�Θ�>ŽŵĂǆ͕�ϭϵϵϲ͖�dĂďĂĐŚŶŝĐŬ�Θ�&ŝĚĞůů͕�ϮϬϭϯͿ͘��ƌŽŶďĂĐŚ͛Ɛ�ĂůƉŚĂ�ĐŽĞĨĨŝĐŝĞŶƚƐ�ŽĨ 
ƚŚĞ�ƐĐĂůĞ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ĂƐ�ɲ�с�͘ϴϯ�ĨŽƌ�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽů�ŽǀĞƌ�ĞŵŽƚŝŽŶƐ�ĨĂĐƚŽƌ͖�ɲ�с�͘ϴϳ�ĨŽƌ�ĂƉƉƌĂŝƐĂů�ĂŶĚ�ĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ĂŶĚ�ɲ�с�
͘ϴϴ͘�ĨŽƌ�ƚŚĞ�ƚŽƚĂů͘ 

ZĞƐĞĂƌĐŚ��ĞƐŝŐŶ 
dŚĞ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ŝŶ�Ă�ƐƚĂƚĞ�ƵŶŝǀĞƌƐŝƚǇ�ŝŶ�ƚŚĞ�DĞĚŝƚĞƌƌĂŶĞĂŶ�ZĞŐŝŽŶ�ŝŶ�ƚŚĞ�ϮϬϭϵ-ϮϬϮϬ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ͘�The Data 
ĐŽůůĞĐƚŝŽŶ� ƚŽŽůƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ďǇ� ƚŚĞ� ƌĞƐĞĂƌĐŚĞƌ� ŝŶ� Ă� ĐůĂƐƐƌŽŽŵ͘�dŚĞ� ƐƚƵĚǇ�ǁĂƐ�ďĂƐĞĚ�ŽŶ� ǀŽůƵŶƚĞĞƌŝƐŵ�ďǇ�ƉƌŽǀŝĚŝŶŐ� ŝŶĨŽƌŵĞĚ�
ĐŽŶƐĞŶƚ͘�&ŝƌƐƚ͕�ƚŚĞ�ǀĂůŝĚŝƚǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ĂŶĂůǇƐĞƐ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞƐ�ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ͘�The first-ůĞǀĞů�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĨĂĐƚŽƌ�ĂŶĂůǇƐŝƐ�ǁĂƐ�
ƉĞƌĨŽƌŵĞĚ�ĨŽƌ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ�ŵĞĂƐƵƌĞƐ͘��DK^�Ϯϭ�ƉƌŽŐƌĂŵ�ǁĂƐ�ƵƐĞĚ�ŝŶ�ƚŚĞƐĞ�ĂŶĂůǇǌĞƐ͘�dŚĞŶ͕�ƚŚĞ�ƉƌĞůŝŵŝŶĂƌǇ�ĂŶĂůǇǌĞƐ�
ŽĨ�ƚŚĞ�ĚĂƚĂ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ͘��ƚ�ƚŚŝƐ�ƐƚĂŐĞ͕�ƚŚĞ�ƐŬĞǁŶĞƐƐ�ĂŶĚ�ŬƵƌƚŽƐŝƐ�ǀĂůƵĞƐ�ǁĞƌĞ�ĞǆĂŵŝŶĞĚ�ĨŽƌ�ƚŚĞ�ŶŽƌŵĂůŝƚǇ�ĂƐƐƵŵƉƚŝŽŶ͘��ĨƚĞr 
ƚŚĞ�ŶŽƌŵĂůŝƚǇ�ĂƐƐƵŵƉƚŝŽŶ�ǁĂƐ�ŵĞƚ͕�WĞĂƌƐŽŶ�ĐŽƌƌĞůĂƚŝŽŶ�ĂŶĂůǇƐŝƐ ĂŶĚ�ƚŚĞ�ŵƵůƚŝƉůĞ�ƌĞŐƌĞƐƐŝŽŶ�ĂŶĂůǇƐŝƐ�ƚĞĐŚŶŝƋƵĞƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ͘�
dŚĞƐĞ�ĂŶĂůǇǌĞƐ�ǁĞƌĞ�ĚŽŶĞ�ƚŚƌŽƵŐŚ�^W^^�Ϯϭ͘ 

&/E�/E'^  

dŚĞ�ŬƵƌƚŽƐŝƐ�ĂŶĚ�ƐŬĞǁŶĞƐƐ�ǀĂůƵĞƐ�ĨŽƌ�ƚŚĞ�ŶŽƌŵĂůŝƚǇ�ĂƐƐƵŵƉƚŝŽŶ�ǁĞƌĞ ŝŶǀĞƐƚŝŐĂƚĞĚ͘��Ɛ�ƚŚĞ�ǀĂůƵĞƐ�ŽĨ�ƐŬĞǁŶĞƐƐ�ĂŶĚ�ŬƵƌƚŽƐŝƐ�ƐŚŽǁĞĚ�
ĂĐĐĞƉƚĂďůĞ� ƌĂŶges in the region of -ϭ� ƚŽ�нϭ� ;ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ͗� ƐŬĞǁŶĞƐƐ� -ϴϭ͕�ŬƵƌƚŽƐŝƐ͗�ϭ͘ϭϳ͖� ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽů�ŽǀĞƌ�ĞŵŽƚŝŽŶ͗�
ƐŬĞǁŶĞƐƐ�͘ϭϰ͕�ŬƵƌƚŽƐŝƐ͗�-͘ϰϭ͖�ĂƉƉƌĂŝƐĂů�ĂŶĚ�ĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ͗�ƐŬĞǁŶĞƐƐ�-͘ϯϵ͕�ŬƵƌƚŽƐŝƐ�͘ϳϲ͖�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ͗�ƐŬĞǁŶĞƐƐ�-
͘Ϭϰ͕�ŬƵƌƚŽƐŝƐ�͘ϮϭͿ͕�ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞ�ƐĐŽƌĞƐ�ĚŝĚ�ŶŽƚ�ƐŚŽǁ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĚĞǀŝĂƚŝŽŶ�ĨƌŽŵ�ƚŚĞ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�;dĂďĂĐŚŶŝĐŬ�
Θ�&ŝĚĞůů͕�ϮϬϭϯͿ͘��ĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ�ĂŶĚ�ƚŚĞ�ƐŬĞǁŶĞƐƐͬŬƵƌƚŽƐŝƐ�ǀĂůƵĞƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϭ͘ 
dĂďůĞ�ϭ͘��ĞƐĐƌŝƉƚŝǀĞ�^ƚĂƚŝƐƚŝĐƐ͕�^ŬĞǁŶĞƐƐ�ǀĞ�<ƵƌƚŽƐŝƐ�sĂůƵĞƐ 

sĂƌŝĂďůĞƐ N 
 

 ^� ^ŬĞǁŶĞƐƐ <ƵƌƚŽƐŝƐ 

Career �ĚĂƉƚĂďŝůŝƚǇ 318 ϯϵ͘ϱϯ ϱ͘ϴϯ -͘ϴϭ 

͘ϭϰ 

-͘ϯϵ 

ϭ͘ϭϳ 

-͘ϰϭ 

͘ϳϲ 

Cognitive Control KǀĞƌ �ŵŽƚŝŽŶ 318 ϯϲ͘ϲϲ ϵ͘ϱϵ 

�ƉƉƌĂŝƐĂů and �ŽƉŝŶŐ Flexibility 318 ϰϳ͘ϳϮ ϳ͘ϰϵ 

Cognitive �ŽŶƚƌŽůͬ&ůĞǆŝďŝůŝƚǇ 318 ϴϰ͘ϯϵ ϭϰ͘ϳϯ -͘Ϭϰ ͘Ϯϭ 

The Pearson correlation analysis finding ďĞƚǁĞĞŶ the variables in the ƐƚƵĚǇ are ƉƌĞƐĞŶƚĞĚ in Table Ϯ͘ 
dĂďůĞ Ϯ͘ Pearson's Product of Moments Correlation Analysis Results 
 

sĂƌŝĂďůĞƐ Career Adaptability Cognitive Control over Emotion Appraisal and Coping Flexibility 

Career �ĚĂƉƚĂďŝůŝƚǇ 1 ͘Ϯϰ** ͘ϯϰΎΎ 
Cognitive Control over �ŵŽƚŝŽŶ          ͘Ϯϰ**                               1 ͘ϰϳ** 
�ƉƉƌĂŝƐĂů and �ŽƉŝŶŐ Flexibility         ͘ϯϰΎΎ ͘ϰϳ**                          1 

p< ͘ϬϭΎΎ͕ pф͘ϬϱΎ 

dĂďůĞ�Ϯ�ƐŚŽǁƐ�ƚŚĂƚ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ŝƐ�ƉŽƐŝƚŝǀĞůǇ�ĐŽƌƌĞůĂƚĞĚ�ǁŝƚŚ�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽů�ŽǀĞƌ�ĞŵŽƚŝŽŶ�ĨĂĐƚŽƌ ;ƌс͘Ϯϰ͖�pф͘ϬϭͿ͘��ůƐŽ͕ 
ƚŚĞƌĞ�ŝƐ�Ă�ƉŽƐŝƚŝǀĞ�ƌĞůĂƚŝŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ĂŶĚ�ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ĨĂĐƚŽƌ�;ƌс�͘ϯϰ͖�pф͘ϬϭͿ͘�The findings 
of the ŵƵůƚŝƉůĞ regression analysis among the variables in the ƐƚƵĚǇ�ĂƌĞ given in Table ϯ͘ 
 

 

 

 

 

 

 

 

 

dĂďůĞ ϯ͘ sĂƌŝĂŶĐĞ ^ƚĂƚŝƐƚŝĐƐ Regarding the sĂƌŝĂďůĞ Predicting Career Adaptability 
 



  

|<ĂƐƚĂŵŽŶƵ��ĚƵĐĂƚŝŽŶ�:ŽƵƌŶĂů͕�ϮϬϮϮ͕�sŽů͘�ϯϬ͕�EŽ͘�Ϯ| 

 

ϯϵϰ 

Model R R2 ^��  sĂƌŝĂŶĐĞ ^ƚĂƚŝƐƚŝĐƐ   

DŽĚĞů 1 ͘ϯϱ ͘ϭϮ ϱ͘ϰϳ ȴZ2 ȴ& �Ĩϭ �ĨϮ p 

    ͘ϭϮ ϮϮ͘ϱϴ Ϯ ϯϭϱ ͘ϬϬ 

EŽƚ͘ ^���с ^ƚĂŶĚĂƌĚ �ƌƌŽƌ of �ƐƚŝŵĂƚĞ͕ df с Degree of Freedom 
dĂďůĞ�ϯ�ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞ�ƌĞŐƌĞƐƐŝŽŶ�ŵŽĚĞů�ĚĞǀĞůŽƉĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŽ�ǁŚĂƚ�ĞǆƚĞŶƚ�ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ƉƌĞĚŝĐƚƐ�ĐĂƌĞĞƌ 
ĂĚĂƉƚĂďŝůŝƚǇ ;&�;Ϯ͕ϯϭϱͿ с ϮϮ͘ϱϴ͕�p< ͘Ϭϭ͕�Z�с ͘ϯϱ͕�ZϮ с ͘ϭϮ͕�ȴZϮс ͘ϭϮͿ�ŝƐ statistically ƐŝŐŶŝĨŝĐĂŶƚ͘ 
 
dĂďůĞ ϰ͘ Multiple Regression Analysis of the sĂƌŝĂďůĞ Predicting Career Adaptability 
 

 
Model 

hŶƐƚĂŶĚĂƌĚŝǌĞĚ 
  Coefficients  

^ƚĂŶĚĂƌĚŝǌĞĚ Coefficients    

 B ^� ɴ t p 
DŽĚĞů 1 ;�ŽŶƐƚĂŶƚͿ Ϯϲ͘ϯϰ ϭ͘ϵϵ  ϭϰ͘Ϯϲ ͘ϬϬ 

Cognitive Control KǀĞƌ �ŵŽƚŝŽŶ ͘Ϭϲ ͘Ϭϯ ͘ϭϬ ϭ͘ϲϴ ͘Ϭϵ 
�ƉƉƌĂŝƐĂů and �ŽƉŝŶŐ Flexibility ͘ϮϮ ͘Ϭϰ ͘ϮϵΎΎ ϰ͘ϵϬ ͘ϬϬ 

EŽƚ͗ p< ͘ϬϭΎΎ͕ pф͘ϬϱΎ 

dĂďůĞ�ϰ�ƐŚŽǁƐ�ƚŚĂƚ�ĂƉƉƌĂŝƐĂů�ĂŶĚ�ĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ŝƐ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ƉƌĞĚŝĐƚŽƌ�ŽĨ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�;ɴс�Ϯϵ͖�ƚс�ϰ͘ϵϬ͖�pф͘ϬϭͿ�ĂŶĚ 
ĞǆƉůĂŝŶƐ ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϮй of the variance in career ĂĚĂƉƚĂďŝůŝƚǇ͘ 

�/^�h^^/KE  

dŚĞ� ƌĞƐƵůƚƐ� ƐŚŽǁĞĚ� ƚŚĂƚ� ĐĂƌĞĞƌ� ĂĚĂƉƚĂďŝůŝƚǇ� ƉŽƐŝƚŝǀĞůǇ� ĐŽƌƌĞůĂƚĞĚ� ǁŝƚŚ� ďŽƚŚ� ĨĂĐƚŽƌƐ� ;ĐŽŐŶŝƚŝǀĞ� ĐŽŶƚƌŽů� ŽǀĞƌ� ĞŵŽƚŝŽŶ� ĂŶĚ�
ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇͿ�ŽĨ�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ŽŶůǇ�ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ĨĂĐƚŽƌ�Ɛtatistically 
ƉƌĞĚŝĐƚĞĚ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ͘�dŚĞ�ƌĞŐƌĞƐƐŝŽŶ�ŵŽĚĞů�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ĞǆƉůĂŝŶĞĚ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϮй�ŽĨ�ƚŚĞ�
ǀĂƌŝĂŶĐĞ�ŝŶ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ͘ 
�ĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐ�ƚŚĂƚ�ŚĞůƉƐ�ŝŶĚŝǀŝĚƵĂůƐ�ĞĨĨĞĐƚŝǀĞůǇ�ĚĞĂů�ǁŝƚŚ�ĐĂƌĞĞƌ�ĂŵďŝŐƵŝƚǇ ĂŶĚ�ƵŶĐĞƌƚĂŝŶ�ũŽď�
ƌŽůĞƐ�;�ŚŽŶŐ�Θ�>ĞŽŶŐ͕�ϮϬϭϳͿ͘�/Ŷ�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ�ŵŽĚĞů�ĐŽŶĐĞƉƚƵĂůŝǌĞĚ�ďǇ�'ĂďƌǇƐ�Ğƚ�Ăů͘�;ϮϬϭϴͿ͕�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽů over 
ĞŵŽƚŝŽŶ�ƌĞĨĞƌƐ�ƚŽ�ĂŶ�ŝŶĚŝǀŝĚƵĂůΖƐ�ĂďŝůŝƚǇ�ƚŽ�ĐŽŶƚƌŽů�ƌĞƉĞƚŝƚŝǀĞ�ŶĞŐĂƚŝǀĞ�ƚŚŽƵŐŚƚƐ�ĂŶĚ�ĞŵŽƚŝŽŶƐ͘��ƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ƐŚŽǁƐ�
ƚŚĞ�ƚĞŶĚĞŶĐǇ�ƚŽ�ŵĂŶĂŐĞ�ŶĞŐĂƚŝǀĞ�ƚŚŽƵŐŚƚƐ�ĂŶĚ�ĞŵŽƚŝŽŶƐ�ďǇ�ƌĞ-ĞǀĂůƵĂƚŝŶŐ�ƐƚƌĞƐƐĨƵů�ƐŝƚƵĂƚŝŽŶƐ�ĂŶĚ�ĨŽƌŵƵůĂƚŝŶŐ ŵƵůƚŝƉůĞ�ĂůƚĞƌŶĂƚŝǀĞ�
ĐŽƉŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�ďĞĨŽƌĞ�ĐŚŽŽƐŝŶŐ�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ŽŶĞ͘��ůƚŚŽƵŐŚ�ŶŽ�ƐƚƵĚǇ�ĂĚĚƌĞƐƐĞƐ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ŝŶ�ƚĞƌŵƐ�of the cognitive 
ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ�ŵŽĚĞů�ŽĨ�'ĂďƌǇƐ�Ğƚ�Ăů͘� ;ϮϬϭϴͿ͕�ƚŚĞƌĞ�ĂƌĞ� ůŝŵŝƚĞĚ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ƌĞůĂƚŝŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�and 
ĐŽŐŶŝƚŝǀĞ�ĨůĞǆŝďŝůŝƚǇ͘�dŚŝƐ�ƐƚƵĚǇ�ŝƐ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĨŝŶĚŝŶŐƐ�ĐŽŶĚƵĐƚĞĚ�ďǇ��ŚŽŶŐ�ĂŶĚ�>ĞŽŶŐ�;ϮϬϭϳͿ ŽŶ�ϯϬϳ�ƵŶŝǀĞƌƐŝƚǇ�
ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǁŽƌŬ� ĞǆƉĞƌŝĞŶĐĞ� ŝŶ� ƚŚĞ� ĐĂƌĞĞƌ� ĨŝĞůĚ͕� ĚĞŵŽŶƐƚƌĂƚŝŶŐ� ƚŚĂƚ� ƌĞƐƉŽŶƐŝďŝůŝƚǇ͕� ĐŽŐŶŝƚŝǀĞ� ĨůĞǆŝďŝůŝƚǇ͕� ĂŶĚ� ĞŶǀŝƌŽŶŵĞŶƚĂl 
ĞǆƉůŽƌĂƚŝŽŶ�ĂƌĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƐƚƌĂƚĞŐŝĐ�ĐĂƌĞĞƌ�ŵĂŶĂŐĞŵĞŶƚ�ƚŚƌŽƵŐŚ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ĂŶ�ĞǆƉerimenƚĂů�ƐƚƵĚǇ�
ĐŽŶĚƵĐƚĞĚ�ďǇ�:ĂŶĞŝƌŽ�Ğƚ�Ăů͘�;ϮϬϭϰͿ�ŽŶ�ŚŝŐŚ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�Ă�Ɛŝǆ-ǁĞĞŬ�ĐĂƌĞĞƌ�ŝŶƚĞƌǀĞŶƚŝŽŶ�ĂŝŵĞĚ�Ăƚ�ŝŶĐƌĞĂƐŝŶŐ�ĐĂƌĞĞƌ�
ĂĚĂƉƚĂďŝůŝƚǇ�ŚĂĚ�Ă�ƐƚƌŽŶŐĞƌ�ĞĨĨĞĐƚ�ŽŶ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ůŽǁ�ĐĂƌĞĞƌ�ŵĂƚƵƌŝƚǇ͕�ƉĞƐƐŝŵŝƐƚŝĐ͕ ĂŶĚ�ŚŝŐŚůǇ�ŶĞŐĂƚŝǀĞ�ǀŝĞǁƐ�ĂďŽƵƚ�ƚŚĞ�ĨƵƚƵƌĞ͘�
dŚĞ�ĂƉƉƌĂŝƐĂů�ĂŶĚ�ĐŽƉŝŶŐ�ĨůĞǆŝďŝůŝƚǇ�ĨĂĐƚŽƌ�ŽĨ�ĐŽŐŶŝƚŝǀĞ�ĐŽŶƚƌŽůͬĨůĞǆŝďŝůŝƚǇ�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ĞŶŐĂŐĞ�ŝŶ�Ă�ƐĞƌŝĞƐ�ŽĨ�ĞĨĨŽƌƚĨƵů�
ďĞŚĂǀŝŽƌƐ�ƚŚĂƚ�ĐĂŶ�ĨĂĐŝůŝƚĂƚĞ�ƚŚĞ�ƐĞůĞĐƚŝŽŶ�ŽĨ�ĂůƚĞƌŶĂƚŝǀĞ�ĐŽƉŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ͘�dŚĞƌĞĨŽƌĞ͕�ŝƚ�ĐĂŶ�ďĞ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚĂů�
ƐƚƵĚǇ�ĐŽŶĨŝƌŵƐ�ƚŚĞ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ďĞƚǁĞĞŶ�ĐĂƌĞĞƌ�ĂĚĂƉƚĂďŝůŝƚǇ�ĂŶĚ�ĂƉƉƌĂŝƐĂůͬĐŽƉŝŶŐ� ĨůĞǆŝďŝůŝƚǇ͘�&ƵƌƚŚĞƌŵŽƌĞ͕� ƚŚĞ� ĨŝŶĚŝŶŐƐ�ŽĨ� ƚhe 
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Abstract 
Purpose: In the ƌĞĂĚŝŶŐ� ĐŽŵƉƌĞŚĞŶƐŝŽŶ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ǁŚŝĐŚ� ƐƚĂƌƚŝŶŐ� ǁŝƚŚ� �ƵƌŬŝŶ͕� ŚŽǁ� ƐƚƌĂƚĞŐŝĞƐ� ĂƌĞ� ƚĂƵŐŚƚ� ĂƌĞ� ĂƐ�
ŝŵƉŽƌƚĂŶƚ� ĂƐ� ƚŚĞ� ƐƚƌĂƚĞŐǇ͘� One ŽĨ� ƚŚĞ� ĂƉƉůŝĐĂƚŝŽŶ� ƚŚĂƚ� ƵƐĞĚ� ŝŶ� ƐƚƌĂƚĞŐǇ� ŝŶƐƚƌƵĐƚŝŽŶ� ŝƐ� ƚŚĞ� Η^ĞůĨ-ZĞŐƵůĂƚĞĚ� ^ƚƌĂƚĞŐǇ�
�ĞǀĞůŽƉŵĞŶƚ�;^Z^�ͿΗ�ŵŽĚĞů�ǁŚŝĐŚ�ĚĞǀĞůŽƉĞĚ�ďǇ�,ĂƌƌŝƐ�ĂŶĚ�'ƌĂŚĂŵ͘�dŚŝƐ�ŵŽĚĞů͕�ǁŚŝĐŚ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�
ŽĨ�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ�ĂŶĚ�ĂƉƉůŝĞĚ�ƚŽ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ŵŽƌĞ�ůĞĂƌŶŝŶŐ�ĚŝƐĂďŝůŝƚŝĞƐ͕�ŚĂƐ�ƐƚĂƌƚĞĚ�ƚŽ�ďĞ�ĂƉƉůŝĞĚ�ŽǀĞƌ�ƚŝŵĞ�ǁŝƚŚ�ƌĞĂĚŝŶŐ�ƐŬŝůůƐ�
ĂŶĚ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚŽƵƚ�ĂŶǇ�ĚŝƐĂďŝůŝƚŝĞƐ͘�^ŝŶĐĞ�ƚŚĞ ƵƐĞ�ŽĨ� ƚŚĞ�ŵŽĚĞů� ŝŶ�ƚŚĞ�ƌĞĂĚŝŶŐ�ĂƌĞĂ� ŝƐ�ŶĞǁ͕� ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�ƚŚĞ�ŵŽĚĞů�
ƐŚŽƵůĚ�ďĞ�ƌĞǀĞĂůĞĚ�ŝŶ�ĚĞƚĂŝů͘�&Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ŝŶ�ĚĞƚĂŝů�ƚŚĞ�ƵƐĂŐĞ�ŽĨ�ƚŚĞ�^Z^��ŵŽĚĞů�ŝŶ�ƚŚĞ�ƚĞĂĐŚŝŶŐ�ŽĨ�
ĐŽŵƉƌĞŚĞŶƐŝŽŶ͘� 
Design/Methodology/Approach: dŚĞ� ĚŽĐƵŵĞŶƚ� ĞǆĂŵŝŶĂƚŝŽŶ� ŵĞƚŚŽĚ� ĨƌŽŵ� ƋƵĂůŝƚĂƚŝǀĞ� ƌĞƐĞĂƌĐŚ� ŵĞƚŚŽĚƐ� ǁĂƐ� ƵƐĞĚ� ŝŶ� ƚŚĞ�
ƌĞƐĞĂƌĐŚ͘� 
Findings: �Ɛ�Ă�ƌĞƐƵůƚ͕�ŝƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�^Z^��ŵŽĚĞů�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĚĞǀĞůŽƉ�ĚŝĨĨĞƌĞŶƚ�ƐŬŝůůƐ�ǁŝƚŚ�ĚŝĨĨĞƌĞŶƚ�ŐƌŽƵƉƐ͘�/ƚ�ŚĂƐ�ďĞĞŶ�ƐĞĞŶ�
ƚŚĂƚ�ƚŚĞ�^Z^��ŵŽĚĞů�ǁĂƐ�ƵƐĞĚ�ŝŶ�ůŝƚĞƌĂƌǇ�ǁŽƌŬƐ�ƚŽ�ŝŵƉƌŽǀĞ�ǁƌŝƚŝŶŐ͕�ƌĞĂĚŝŶŐ͕�ŵĞƚĂĐŽŐŶŝƚŝŽŶ͕�ĂŶĚ�ŵĂƚŚĞŵĂƚŝĐƐ�ƐŬŝůůƐ͘��ĞƐƉŝƚĞ�
ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ�^Z^��ŚĂƐ�ďĞĞŶ�ĂĚĚƌĞƐƐĞĚ�ǁŝƚŚ�ĂŶ� ŝŶĐƌĞĂƐŝŶŐ�ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚŝĞƐ�ĂďƌŽĂĚ� ŝŶ� ƚŚĞ� ĨŝĞůĚ�ŽĨ�ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐƐ͕� ƚŚĞ�
ĨŝŶĚŝŶŐ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�ŶŽƚ�ŵƵĐŚ�ǁŽƌŬ�ŽŶ�ƚŚŝƐ�ĂƌĞĂ�ŝŶ�dƵƌŬĞǇ͘ 
Highlights: dŚŝƐ�ŵŽĚĞů͕�ǁŚŝĐŚ�ǁĂƐ�ŽƌŝŐŝŶĂůůǇ�ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ƚĞĂĐŚŝŶŐ�ǁƌŝƚŝŶŐ͕�ŚĂƐ�ďĞĞŶ�ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ƌĞĂĚŝŶŐ�ŝŶ�ƌĞĐĞŶƚ�
ǇĞĂƌƐ͘�/ƚ�ŝƐ�Ă�ŵŽĚĞů�ƚŚĂƚ�ĂůůŽǁƐ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĐŽŶƚƌŽů�ƚŚĞŝƌ�ŽǁŶ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƉƌŽĐĞƐƐ͘�/ƚ�ƐƵƉƉŽƌƚƐ�ƚŚĞ�ƐƚƵĚĞŶƚ�ŝŶ�ƚŚŝƐ�
ƉƌŽĐĞƐƐ�ĂŶĚ�ŐƵŝĚĞƐ�ŚŝƐͬŚĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ͘ 
 
Pǌ 
�ĂůŦƔŵĂŶŦŶ� ĂŵĂĐŦ͗ �ƵƌŬŝŶ� ŝůĞ� ďĂƔůĂǇĂŶ� ŽŬƵĚƵŒƵŶƵ� ĂŶůĂŵĂ� ƐƚƌĂƚĞũŝƐŝ ƂŒƌĞƚŝŵŝŶĚĞ͕� ƂŒƌĞƚŝůĞŶ� ƐƚƌĂƚĞũŝ� ŬĂĚĂƌ� ƐƚƌĂƚĞũŝůĞƌŝŶ� ŶĂƐŦů�
ƂŒƌĞƚŝůĚŝŒŝ� ĚĞ� ƂŶĞŵůŝĚŝƌ͘� ^ƚƌĂƚĞũŝ� ƂŒƌĞƚŝŵŝŶĚĞ� ŬƵůůĂŶŦůĂŶ� ŵŽĚĞůůĞƌĚĞŶ� ďŝƌŝ� ,ĂƌƌŝƐ� ǀĞ� 'ƌĂŚĂŵ� ƚĂƌĂĨŦŶĚĂŶ� ŐĞůŝƔƚŝƌŝůĞŶ� ͞Pǌ-
�ƺǌĞŶůĞŵĞůŝ�^ƚƌĂƚĞũŝ�'ĞůŝƔŝŵŝ�;P�^'Ϳ͟�ŵŽĚĞůŝĚŝƌ͘�zĂǌŵĂ�ďĞĐĞƌŝůĞƌŝŶŝŶ�ŐĞůŝƔƚŝƌŝůŵĞƐŝ�ĂŵĂĐŦǇůĂ�ŚĂǌŦƌůĂŶĂŶ�ǀĞ�ĚĂŚĂ�ĕŽŬ�ƂŒƌĞŶŵĞ�
ǇĞƚĞƌƐŝǌůŝŒŝ� ŽůĂŶ� ƂŒƌĞŶĐŝůĞƌ� ƺǌĞƌŝŶĚĞ� ƵǇŐƵůĂŶĂŶ� ďƵ� ŵŽĚĞů͕� ǌĂŵĂŶůĂ� ŽŬƵŵĂ� ďĞĐĞƌŝƐŝ� ǀĞ� ŚĞƌŚĂŶŐŝ� ďŝƌ� ǇĞƚĞƌƐŝǌůŝŒŝ� ŽůŵĂǇĂŶ�
ƂŒƌĞŶĐŝůĞƌ ƺǌĞƌŝŶĚĞ�ƵǇŐƵůĂŶŵĂǇĂ�ďĂƔůĂŶŵŦƔƚŦƌ͘�DŽĚĞůŝŶ�ŽŬƵŵĂ�ĂůĂŶŦŶĚĂ� ŬƵůůĂŶŦŵŦ� ǇĞŶŝ� ŽůĚƵŒƵ� ŝĕŝŶ�ŵŽĚĞů� ŝůĞ� ŝůŐŝůŝ� ďŝůŐŝůĞƌŝŶ�
ĚĞƚĂǇůŦ�ŽůĂƌĂŬ�ŽƌƚĂǇĂ� ŬŽŶŵĂƐŦŶŦ� ŐĞƌĞŬŵĞŬƚĞĚŝƌ͘� �Ƶ�ŶĞĚĞŶůĞ�ĂƌĂƔƚŦƌŵĂĚĂ͕�P�^'�ŵŽĚĞůŝŶŝŶ� ŽŬƵĚƵŒƵŶƵ�ĂŶůĂŵĂ�ƂŒƌĞƚŝŵŝŶĚĞ�
ŬƵůůĂŶŦŵŦŶŦŶ�ĚĞƚĂǇůŦ�ďŝƌ�ƔĞŬŝůĚĞ�ŝŶĐĞůĞŶŵĞƐŝ�ĂŵĂĕůĂŶŵĂŬƚĂĚŦƌ͘ 

Materyal ve Yöntem: �ƌĂƔƚŦƌŵĂĚĂ�ŶŝƚĞů�ĂƌĂƔƚŦƌŵĂ�ǇƂŶƚĞŵůĞƌŝŶĚĞŶ�ĚŽŬƺŵĂŶ�ŝŶĐĞůĞŵĞƐŝ�ǇƂŶƚĞŵŝ�ŬƵůůĂŶŦůŵŦƔƚŦƌ͘ 

Bulgular: �ƌĂƔƚŦƌŵĂĚĂ�P�^'�ŵŽĚĞůŝŶŝŶ�ĨĂƌŬůŦ�ŐƌƵƉůĂƌĚĂ�ǀĞ�ĨĂƌŬůŦ�ďĞĐĞƌŝůĞƌŝ�ŐĞůŝƔƚŝƌŵĞŬ�ŝĕŝŶ�ŬƵůůĂŶŦůĚŦŒŦ�ďƵůŐƵƐƵŶĂ�ƵůĂƔŦůŵŦƔƚŦƌ͘�
DŽĚĞůŝŶ�ǇĂǌŵĂ͕�ŽŬƵŵĂ͕�ƺƐƚ ďŝůŝƔ�ǀĞ ŵĂƚĞŵĂƚŝŬ�ďĞĐĞƌŝůĞƌŝŶŝ�ŐĞůŝƔƚŝƌŵĞǇĞ�ǇƂŶĞůŝŬ�ĕĂůŦƔŵĂůĂƌĚĂ�ŬƵůůĂŶŦůĚŦŒŦ�ŐƂƌƺůŵƺƔƚƺƌ͘�DŽĚĞů͕�
ŽŬƵĚƵŒƵŶƵ� ĂŶůĂŵĂ� ƐƚƌĂƚĞũŝƐŝ� ƂŒƌĞƚŝŵŝŶĚĞ� ǇƵƌƚ� ĚŦƔŦ� ĕĂůŦƔŵĂůĂƌĚĂ� ĂƌƚĂŶ� ďŝƌ� ƔĞŬŝůĚĞ� ŬƵůůĂŶŦůƐĂ� ĚĂ� dƺƌŬŝǇĞ͛ĚĞ� ǇĞƚĞƌŝŶĐĞ�
ŬƵůůĂŶŦůŵĂŵĂŬƚĂĚŦƌ͘ 

Önemli Vurgular: �ĂƔůĂŶŐŦĕƚĂ�ǇĂǌŦ�ƂŒƌĞƚŝŵŝ�ŝĕŝŶ�ŐĞůŝƔƚŝƌŝůĞŶ�ďƵ�ŵŽĚĞů�ƐŽŶ�ǇŦůůĂƌĚĂ�ŽŬƵŵĂ�ĂůĂŶŦŶĚĂ�ƵǇŐƵůĂŶŵĂǇĂ�ďĂƔůĂŶŵŦƔƚŦƌ͘�
PŒƌĞŶĐŝůĞƌŝŶ� ŬĞŶĚŝ� ŬĞŶĚŝůĞƌŝŶĞ� ŽŬƵĚƵŒƵŶƵ� ĂŶůĂŵĂ� ƐƺƌĞĐŝŶŝ� ŬŽŶƚƌŽů� ĞƚŵĞůĞƌŝŶŝ� ƐĂŒůĂǇĂŶ� ďŝƌ�ŵŽĚĞůĚŝƌ͘� PŒƌĞŶĐŝǇŝ� ďƵ� ƐƺƌĞĕƚĞ�
ĚĞƐƚĞŬůĞǇĞƌĞŬ�ĂŶůĂŵĂƐŦŶĂ�ƌĞŚďĞƌůŝŬ�ǇĂƉŵĂŬƚĂĚŦƌ͘ 
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/Ŷ�ƚŽĚĂǇΖƐ�ƚĞĐŚŶŽůŽŐǇ�ǁŽƌůĚ͕�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉƌŽĚƵĐĞĚ�ŝŶĨŽƌŵĂƚŝŽŶ�ŝƐ�ŝŶĐƌĞĂƐŝŶŐ�ĚĂǇ�ďǇ�ĚĂǇ͘�tŝƚŚ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ŝŶĨŽƌŵĂƚŝŽŶ͕�
ƚŚĞ�ǁĂǇƐ�ŽĨ�ĂĐĐĞƐƐŝŶŐ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂƌĞ�ĂůƐŽ�ŝŶĐƌĞĂƐŝŶŐ�ĂŶĚ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ĐĂŶ�ƌĞĂĐŚ�ƚŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ǁŚĞŶ�ƚŚĞǇ�ǁĂŶƚ�ŵƵĐŚ�ŵŽƌĞ�
ĞĂƐŝůǇ� ƚŚĂŶ� ŝŶ� ƚŚĞ� ƉĂƐƚ͘� ,ŽǁĞǀĞƌ͕� ƚŚĞ� ƵƐĞ� ŽĨ� ŝŶĨŽƌŵĂƚŝŽŶ� ĚĞƉĞŶĚƐ� ŽŶ� ŚŽǁ� ǁĞůů� ƚŚĞ� ƐŽƵƌĐĞ� ŽĨ� ŝŶĨŽƌŵĂƚŝŽŶ� ŝƐ� ƵŶĚĞƌƐƚŽŽĚ͘�
hŶĚĞƌƐƚĂŶĚŝŶŐ�ǁƌŝƚƚĞŶ�ƚĞǆƚƐ͕�ŝŶ�ƉĂƌƚŝĐƵůĂƌ͕�ƌĞƋƵŝƌĞƐ�Ă�ŐŽŽĚ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐŬŝůů͘�dŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�
ŚĂƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ ŝŶ�ŚƵŵĂŶ�ůŝĨĞ�ĂŶĚ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ͘ &Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕�ƐƚƵĚŝĞƐ�ŽŶ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ŵĂŝŶƚĂŝŶ�ŝƚƐ�
ŝŵƉŽƌƚĂŶĐĞ�ĨƌŽŵ�ƉĂƐƚ�ƚŽ�ƉƌĞƐĞŶƚ͘�^Ž�ƚŚĂƚ�ƌĞƐĞĂƌĐŚĞƐ ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ĐŽƵŶƚƌŝĞƐ�ŚĂve ďĞĞŶ�ƋƵŝƚĞ�ƌĞŵĂƌŬĂďůĞ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͘�dŚĞ�
ŝŶĐƌĞĂƐŝŶŐ�ŝŵƉŽƌƚĂŶĐĞ�ŐŝǀĞŶ�ƚŽ�ĞǆĂŵƐ�ƐƵĐŚ�ĂƐ�W/^��ĂŶĚ�W/Z>^�ĂƌĞ�ŽŶĞ�ŽĨ�ƚŚĞ�ŝŶĚŝĐĂƚŽƌƐ�ŽĨ�ƚŚŝƐ͘ 

ZĞĂĚŝŶŐ� ŝƐ�Ă�ŵĞŶƚĂů�ƉƌŽĐĞƐƐ� ƚŚĂƚ� ƌĞƋƵŝƌĞƐ� ƚŽ�ĐŽŶƐƚƌƵĐƚ�ŵĞĂŶŝŶŐ�ĂƐ�Ă� ƌĞƐƵůƚ�ŽĨ� ŝŶƚĞƌĂĐƚŝŽŶ�ǁŝƚŚ� ƚŚĞ�ƚĞǆƚ� ;�ŬǇŽů͕�ϮϬϬϴͿ͘�dŚŝƐ�
ƉƌŽĐĞƐƐ� ŝŶĐůƵĚĞƐ� ƚŚƌĞĞ ŬĞǇ�ĞůĞŵĞŶƚƐ͘�dŚĞƐĞ�ĂƌĞ� ƚŚĞ� ƌĞĂĚĞƌ͕� ƚŚĞ� ƚĞǆƚ�ĂŶĚ� ƚŚĞ�ĂĐƚŝǀŝƚǇ� ;^ŶŽǁ͕�ϮϬϬϮͿ͘� &ƌŽŵ�ƚŚĞƐĞ�ĞůĞŵĞŶƚƐ͕� ƚŚĞ�
ƌĞĂĚĞƌ�ƚĂŬĞƐ�ĂŶ�ĂĐƚŝǀĞ�ƌŽůĞ� ŝŶ�ƚŚĞ�ŵĞĂŶŝŶŐ-ŵĂŬŝŶŐ�ƉƌŽĐĞƐƐ�ƚŽ�ĐŽŶƐƚƌƵĐƚ�ŵĞĂŶŝŶŐ͘� /ƚ� ŝŶƚĞƌĂĐƚƐ�ǁŝƚŚ�ƚŚĞ�ƚĞǆƚ�ĂŶĚ�ƚĂŬĞƐ�ƉĂƌƚ� ŝŶ�Ă�
ŶƵŵďĞƌ�ŽĨ�ĂĐƚŝǀŝƚŝĞƐ� ŝŶ�ƚŚĞ ŝŶƚĞƌĂĐƚŝŽŶ�ƉƌŽĐĞƐƐ͘�dŚĞƐĞ�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�ƚŚĞ�ƌĞĂĚĞƌ�ĂƌĞ� ŝŵƉŽƌƚĂŶƚ�ƉƌĂĐƚŝĐĞƐ�ƚŚĂƚ�ĞŶĂďůĞ�ƚŽ�ĐŽŶƐƚƌƵĐƚ�
meaning. 

ZĞĂĚŝŶŐ�ŝƐŶ͛ƚ Ă�ƌĂŶĚŽŵ�ƉƌŽĐĞƐƐ�;�ƵĨĨǇ�Θ�ZŽĞŚůĞƌ͕�ϭϵϴϳͿ͘�ZĞĂĚŝŶŐ�ŝƐ�ĂŶ�ĂĐƚŝǀĞ�ƉƌŽĐĞƐƐ�ĂŶĚ�ƚŚĞ�ƌĞĂĚĞƌ�ƉĞƌĨŽƌŵƐ�ŵĂŶǇ�ĂĐƚŝǀŝƚŝĞƐ�
ŝŶ�ƚŚŝƐ�ƌĞĂĚŝŶŐ�ƉƌŽĐĞƐƐ�;�ŬǇŽů͕�ϮϬϬϴ͖�WƌĞƐƐůĞǇ͕�ϮϬϬϮͿ͘�dŚĞƐĞ�ĂĐƚŝǀŝƚŝĞƐ ǁŚŝĐŚ ĐĂƌƌŝĞĚ�ŽƵƚ�ďĞĨŽƌĞ͕�ĚƵƌŝŶŐ�ĂŶĚ�ĂĨƚĞƌ�ƌĞĂĚŝŶŐ�ŚĂǀĞ�Ă�
ǀĞƌǇ� ŝŵƉŽƌƚĂŶƚ�ƉŽƐŝƚŝŽŶ�ĨŽƌ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�;,ŝůĚĞŶ�Θ�WƌĞƐƐůĞǇ͕�ϮϬϬϳͿ͘�dŚĞƐĞ�ƉƌĂĐƚŝĐĞƐ͕�ǁŚŝĐŚ�ĂƌĞ�ĚŽŶĞ�ďĞĨŽƌĞ͕�ĚƵƌŝŶŐ�Žƌ�ĂĨƚĞƌ�
reading and ĂŝŵŝŶŐ� ƚŽ�ƉƌŽǀŝĚĞ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ͕�ĂƌĞ�ĐĂůůĞĚ� ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐŝĞƐ� ;�ƵĨĨǇ�Θ�ZŽĞŚůĞƌ͕�ϭϵϴϳ͗�<ĂƌĂƚĂǇ͕�
ϮϬϭϰͿ͘��ŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐŝĞƐ�ĐĂŶ�ďĞ�ĚĞĨŝŶĞĚ�ĂƐ�ƚŚĞ�ĐŽŶƐĐŝŽƵƐ͕�ĚĞůŝďĞƌĂƚĞ�ĂŶĚ�ĨůĞǆŝďůĞ�ƉůĂŶƐ�ƚŚĂƚ�ƌĞĂĚĞƌƐ�ƵƐĞ�ĂŶĚ�ŽƌŐĂŶŝǌĞ�in 
ǀĂƌŝŽƵƐ�ƚĞǆƚƐ�ƚŽ�ĂĐŚŝĞǀĞ�Ă�ĐĞƌƚĂŝŶ�ƉƵƌƉŽƐĞ�;�ƵĨĨǇ�Θ�ZŽĞŚůĞƌ͕�ϭϵϴϳ͖��ŽůĞ͕��ƵĨĨǇ͕�ZŽĞŚůĞƌ͕�Θ�WĞĂƌƐŽŶ͕�ϭϵϵϭ͖�>ĞŶƐŬŝ�Θ�EŝĞƌƐƚŚĞŝŵĞƌ͕�
ϮϬϬϮͿ͘�WƌĂĐƚŝĐĞƐ�ƐƵĐŚ�ĂƐ�ƐƵŵŵĂƌŝǌŝŶŐ͕�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ŵĂŝŶ�ŝĚĞĂ͕�ĚĞƚĞƌŵŝŶŝŶŐ�ƚŚĞ�ĂƵƚŚŽƌΖƐ�ƉƵƌƉŽƐĞ͕�ƵƐŝŶŐ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�ĐĂŶ�
ďĞ�ŐŝǀĞŶ�ĂƐ�ĞǆĂŵƉůĞƐ ŽĨ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐŝĞƐ͘ 

The active reĂĚŝŶŐ�ŚĂďŝƚƐ�ŽĨ�ŐŽŽĚ�ƌĞĂĚĞƌƐ�ĚŽŶ͛ƚ�ĚĞǀĞůŽƉ�ƐƉŽŶƚĂŶĞŽƵƐůǇ�ŝŶ�ƉŽŽƌ�ƌĞĂĚĞƌƐ͘�tĞĂŬ�ƌĞĂĚĞƌƐ�ŵŽƐƚůǇ�ĞǆƉĞĐƚ�ĞǆƚĞƌŶĂů�
ŐƵŝĚĂŶĐĞ�;�ŬǇŽů͕�ϮϬϬϴͿ͘�/Ŷ�ƚŚŝƐ�ƐĞŶƐĞ͕�ƚŚĞ�ƐƚƌĂƚĞŐŝĞƐ�ƚĂƵŐŚƚ�ĂƌĞ�Ă�ŐƵŝĚĞ�ƚŚĂƚ�ĞŶĂďůĞƐ�ǁĞĂŬ�ƌĞĂĚĞƌƐ�ƚŽ�ƉĂƌƚŝĐŝƉĂƚĞ�ĂĐƚŝǀĞůǇ�ŝŶ�ƚŚĞ�
ĐŽŵƉƌĞŚĞŶƐŝŽŶ� ƉƌŽĐĞƐƐ� ;můƉĞƌ͕� ϮϬϭϬ͖� sĂŶ� <ĞĞƌ� Θ� sĞƌŚĂĞŐŚĞ͕� ϮϬϬϱͿ͘� EŽǁ� ƚŚĞ� ƌĞĂĚĞƌ� ŝƐ� ĞǆƉĞĐƚĞĚ� ƚŽ� ŝŶƚĞƌŶĂůŝǌĞ� ƚŚĞ� ƚĂƵŐŚƚ�
ƐƚƌĂƚĞŐǇ�ĂŶĚ�ƵƐĞ� ŝƚ� ŝŶ�Ă�ǁĂǇ�ƚŚĂƚ�ĐŚĞĐŬƐ�ŚŝƐ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ͘�,ŽǁĞǀĞƌ͕�ƚŚĞ�ĂďŝůŝƚǇ�ŽĨ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĂƉƉůǇ�ƐƚƌĂƚĞŐŝĞƐ� ŝŶĚĞƉĞŶĚĞŶƚůǇ�
ƌĞǀĞĂůƐ�ƚŚĞ�ŶĞĐĞƐƐŝƚǇ�ŽĨ�ĨŽĐƵƐŝŶŐ�ŽŶ�ΗŚŽǁΗ�ĂƐ�ǁĞůů�ĂƐ�ΗǁŚĂƚΗ�ŝƐ�ƚĂƵŐŚƚ�ƚŽ�ƐƚƵĚĞŶƚƐ͘ 

�ŝĨĨĞƌĞŶƚ�ŵĞƚŚŽĚƐ�ĂƌĞ�ĨŽůůŽǁĞĚ�ĨŽƌ�ƚŚĞ�ƚĞĂĐŚŝŶŐ�ŽĨ�ƐƚƌĂƚĞŐŝĞƐ͘�WƌĞƐƐůĞǇ͕�,ĂƌƌŝƐ͕�ĂŶĚ�DĂƌŬƐ�;ϭϵϵϮͿ�ĐůĂŝŵĞĚ�ƚŚĂƚ�ŐŽŽĚ�ƐƚƌĂƚĞŐǇ�
ƚĞĂĐŚŝŶŐ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƉƌŝŶĐŝƉůĞƐ�ŽĨ�ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ͘�dŚĞǇ�ƐƚĂƚĞĚ�ƚŚĂƚ�DŽƐŚŵĂŶΖƐ�;ϭϵϴϮͿ�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ�ŽĨ�ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ�ǁŽƵůĚ�
ŚĞůƉ� ƚŽ� ƵŶĚĞƌƐƚĂŶĚ� ƚŚĞ� ƵƐĞ� ŽĨ� ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ� ŝŶ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ͘� dŚĞǇ� ŐƌŽƵƉĞĚ� ƚŚĞŵ� ĂƐ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ďĂƐĞĚ� ŽŶ�
ĞŶĚŽŐĞŶŽƵƐ ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ͕�ĞǆŽŐĞŶŽƵƐ ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ�ĂŶĚ ĚŝĂůĞĐƚŝĐĂů�ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ͘ 

^ƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ďĂƐĞĚ�ŽŶ�ĞŶĚŽŐĞŶŽƵƐ ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ�ƚĂŬĞƐ�ƉůĂĐĞ�ŝŶ�Ă�ƐŽĐŝĂů�ĞŶǀŝƌŽŶŵĞŶƚ�ƚŚĂƚ�ŝƐ�ĚĞƉĞŶĚĞŶƚ�ŽŶ�ƚŚĞ�ůĞĂƌŶŝŶŐ�
ĂŶĚ�ƚĞĂĐŚŝŶŐ�ĐŽŶƚĞŶƚ͘�^ƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƐƚƵĚĞŶƚ-ĐĞŶƚĞƌĞĚ�ĞǆƉůĂŶĂƚŝŽŶƐ�ĂŶĚ ƚŚĞ�ĚŝƐĐŽǀĞƌǇ�ŽĨ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ƉƌŝŶĐŝƉůĞƐ͘�
dŚĞƌĞ� ŝƐ�ŶŽ�ĚŝƌĞĐƚ�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ŚĞƌĞ�;�ůŵĂƐŝ͕�ϮϬϬϯͿ͘�dŚĞ�ƚĞĂĐŚĞƌ�ƉƌŽǀŝĚĞƐ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�Ă�ƵƐĞĨƵů�ĂŶĚ�ƌŝĐŚ�ĞŶǀŝƌŽŶŵĞŶƚ�ƚŽ 
ƉĂƌƚŝĐŝƉĂƚĞ� ŝŶ� ƚŚĞ� ůĞĂƌŶŝŶŐ� ƉƌŽĐĞƐƐ� ;,ĂƌƌŝƐ� Θ� 'ƌĂŚĂŵ͕� ϭϵϵϰͿ͘� /Ŷ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ďĂƐĞĚ� ŽŶ� ĞŶĚŽŐĞŶŽƵƐ ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ͕� ƚŚĞ�
ƐƚƵĚĞŶƚ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ŝŶƚĞƌŶĂůŝǌĞ�ƚŚĞ�ƐƚƌĂƚĞŐŝĞƐ�ƵƐĞĚ͘�tŚĞŶ�ǁĞ�ůŽŽŬ�Ăƚ�ƚŚĞ�ϮϬϬϱ�dƵƌŬŝƐŚ�ĐƵƌƌŝĐƵůƵŵ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŽ�ŝŶƚĞƌŶĂůŝze the 
ƐƚƌĂƚĞŐŝĞƐ�ďǇ�ƉƌĞƐĞŶƚŝŶŐ� ƚŚĞŵ� ƚŽ� ƚŚĞ� ƐƚƵĚĞŶƚƐ͘� dŚĞ� ƐƚƌĂƚĞŐǇ� ŝƐ� ƵƐĞĚ� ƚŚƌŽƵŐŚŽƵƚ� ƚŚĞ� ĐŽƵƌƐĞ͕� ďƵƚ� ƚŚĞƌĞ� ŝƐ� ŶŽ�ĚŝƌĞĐƚ� ŝŶƐƚƌƵĐƚŝŽŶ�
ĂďŽƵƚ�ƚŚĞƐĞ�ƐƚƌĂƚĞŐŝĞƐ͘ 

DŽĚĞůŝŶŐ�ĂŶĚ�ĞǆƉůĂŶĂƚŝŽŶ�ƉůĂǇ�ĂŶ� ŝŵƉŽƌƚĂŶƚ� ƌŽůĞ� ŝŶ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ�ďĂƐĞĚ�ŽŶ�ĞǆŽŐĞŶŽƵƐ�ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ� ;WƌĞƐƐůĞǇ�Ğƚ�Ăů͕͘�
ϭϵϵϮͿ͘� �ƐƉĞĐŝĂůůǇ� ůŽǁ-ĂĐŚŝĞǀŝŶŐ� ƐƚƵĚĞŶƚƐ� ŶĞĞĚ� ŽƉĞŶ� ŝŶƐƚƌƵĐƚŝŽŶ� ;^ŶŽǁ͕� ϮϬϬϮͿ͘� KŶĞ� ŽĨ� ƚŚĞ� ŵŽĚĞůƐ� ďĂƐĞĚ� ŽŶ� ĞǆƚƌŝŶƐŝĐ�
ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ� ŝƐ� ĚŝƌĞĐƚ� ŝŶƐƚƌƵĐƚŝŽŶ� ;�ůŵĂƐŝ͕� ϮϬϬϯͿ͘� �ŝƌĞĐƚ� ŝŶƐƚƌƵĐƚŝŽŶ� ŽĨ� ƐƚƌĂƚĞŐŝĞƐ� ŝŶĐůƵĚĞƐ� ƐƚĞƉ-ďǇ-ƐƚĞƉ� ŽƉĞŶ� ŝŶƐƚƌƵĐƚŝŽŶ� ŝŶ�
ĐĞƌƚĂŝŶ�ƐƚƌĂƚĞŐŝĞƐ͘�/Ŷ�ƚŚĞ�ĚŝƌĞĐƚ�ŝŶƐƚƌƵĐƚŝŽŶ�ŵŽĚĞů͕�ƚŚĞ�ƚĞĂĐŚĞƌ�ƚĞĂĐŚĞƐ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĂƐ�Ă�ŵŽĚĞů�Žƌ�ďǇ�ĐůĞĂƌůǇ�ĞǆƉůĂŝŶŝŶŐ�ŚŽǁ�ƚŽ�
ƵƐĞ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ;�ĂƵŵĂŶ͕� ϭϵϴϰͿ͘� KǀĞƌ� ƚŝŵĞ͕� ƚĞĂĐŚĞƌ-ĚŝƌĞĐƚĞĚ� ĂĐƚŝǀŝƚŝĞƐ� ĂƌĞ� ƌĞĚƵĐĞĚ� ĂŶĚ� ƐƚƵĚĞŶƚƐ� ĂƌĞ� ƚƌŝĞĚ� ƚŽ� ǁŽƌŬ�
ŝŶĚĞƉĞŶĚĞŶƚůǇ͘� /ƚ� ŝƐ� ƐƚĂƚĞĚ� ƚŚĂƚ� ĂůƚŚŽƵŐŚ� ĚŝƌĞĐƚ� ŝŶƐƚƌƵĐƚŝŽŶ� ŝƐ� ĞĨĨĞĐƚŝǀĞ� ŝŶ� ƚĞĂĐŚŝŶŐ� ƐƚƌĂƚĞŐŝĞƐ͕� ŝƚ� ŝƐ� ŝŶƐƵĨĨŝĐŝĞŶƚ� ŝŶ� ƉƌŽǀŝĚŝŶŐ�
ŵĞƚĂĐŽŐŶŝƚŝǀĞ�ĂǁĂƌĞŶĞƐƐ�ĂďŽƵƚ�ǁŚĞŶ�ĂŶĚ�ŚŽǁ�ƚŽ�ƵƐĞ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�;�ůŵĂƐŝ͕�ϮϬϬϯͿ͘ 

�ŝĂůĞĐƚŝĐĂů� ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ͕� ŽŶ� ƚŚĞ� ŽƚŚĞƌ� ŚĂŶĚ͕� ůŝĞƐ� ďĞƚǁĞĞŶ� ĞŶĚŽŐĞŶŽƵƐ and ĞǆŽŐĞŶŽƵƐ� ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ͘� �ŝĂůĞĐƚŝĐĂů�
ĂƉƉƌŽĂĐŚĞƐ�ĚŽŶ͛ƚ�ĂĚǀŽĐĂƚĞ�ĞŝƚŚĞƌ� ƐƚĂƚŝŶŐ�ĐůĞĂƌůǇ�Ăůů� ƚŚĞ� ƐƚĞƉƐ�ŽĨ�Ă� ƐƚƌĂƚĞŐǇ͕�ŶŽƌ� ĨƵůůǇ�ĚŝƐĐŽǀĞƌŝŶŐ� ƚŚĞ� ƐƚƌĂƚĞŐǇ�ďǇ� ƚŚĞ� ƐƚƵĚĞŶƚ͘�
dŚĞǇ� Ăŝŵ� ƚŽ� ƐƵƉƉŽƌƚ� ƐƚƵĚĞŶƚƐ� ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞŝƌ� ŶĞĞĚƐ� ;WƌĞƐƐůĞǇ� Ğƚ� Ăů͕͘� ϭϵϵϮͿ͘� ZĞĐŝƉƌŽĐĂů ƚĞĂĐŚŝŶŐ� ĂŶĚ� ŽƉĞƌĂƚŝŽŶĂů� ƐƚƌĂƚĞŐǇ�
teaching can be giǀĞŶ�ĂƐ�ĞǆĂŵƉůĞƐ�ĨŽƌ�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ďĂƐĞĚ�ŽŶ�ĚŝĂůĞĐƚŝĐĂů�ĐŽŶƐƚƌƵĐƚŝǀŝƐŵ�;�ůŵĂƐŝ͕�ϮϬϬϯͿ͘ 

ZĞĐŝƉƌŽĐĂů� ƚĞĂĐŚŝŶŐ� ŝƐ� Ă� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ�ŵĞƚŚŽĚ� ƚŚĂƚ� ŝƐ� ƵƐĞĚ� ĞǆƚĞŶƐŝǀĞůǇ� ;WƌĞƐƐůĞǇ�Θ�tŽůŽƐŚǇŶ͕� ϭϵϵϱͿ͘� dŚĞ� ƚĞĂĐŚŝŶŐ� ŽĨ�
ƋƵĞƐƚŝŽŶŝŶŐ͕� ƐƵŵŵĂƌŝǌŝŶŐ͕� ĐůĂƌŝĨǇŝŶŐ and ƉƌĞĚŝcting ƐƚƌĂƚĞŐŝĞƐ� ŝŶ� ƌĞĐŝƉƌŽĐĂů� ŝŶƐƚƌƵĐƚŝŽŶ� ŝƐ� ƐƵƉƉŽƌƚĞĚ� ďǇ� ĚŝĂůŽŐƵĞƐ� ďĞƚǁĞĞŶ�
ƚĞĂĐŚĞƌƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�;ZŽƐĞŶƐŚŝŶĞ�Θ�DĞŝƐƚĞƌ͕�ϭϵϵϰͿ͘�^ƚƵĚĞŶƚƐ�ƚĂŬĞ�ƚƵƌŶƐ�ƚĂŬŝŶŐ�ƚŚĞ�ůĞĂĚĞƌƐŚŝƉ�ƌŽůĞ�ŝŶ�ƚŚĞ�ŐƌŽƵƉ�ĂŶĚ�ĂƉƉůǇ�ƚŚĞƐĞ�
ƐƚƌĂƚĞŐŝĞƐ͘�dŚĞ�ƚĞĂĐŚĞƌ�ŝŶƚĞƌǀĞŶĞƐ�ǁŚĞŶ�ŶĞĐĞƐƐĂƌǇ�;WƌĞƐƐůĞǇ�Ğƚ�Ăů͕͘�ϭϵϵϮͿ͘ 

KƉĞƌĂƚŝŽŶĂů� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ŝŶǀŽůǀĞƐ� ƐƚƌƵĐƚƵƌŝŶŐ� ƚŚĞ�ŵĞĂŶŝŶŐ�ŽĨ� ƚŚĞ� ƚĞǆƚ�ǁŝƚŚ� ƚŚĞ�ƵƐŝŶŐ�ŽĨ� ƚŚĞ� ƐƚƌĂƚĞŐŝĞƐ ǁŚŝĐŚ ƵƐĞĚ�ďǇ�
ŐŽŽĚ� ƌĞĂĚĞƌƐ͘� �ůƚŚŽƵŐŚ� ƐƚƌĂƚĞŐŝĞƐ� ǀĂƌǇ� ŝŶ� ŽƉĞƌĂƚŝŽŶĂů� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ͕� ƚŚĞǇ� ĂƌĞ� ŐĞŶĞƌĂůůǇ� ƚĂƵŐŚƚ� ŝŶ� Ă� ĐĞƌƚĂŝŶ� ŽƌĚĞƌ͘� dŚĞ�
ƚĞĂĐŚŝŶŐ�ŽĨ�ƐƚƌĂƚĞŐŝĞƐ�ĐĂƌƌŝĞĚ�ŽƵƚ ŝŶ�ƚŚĞ�ŐƌŽƵƉ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ŐƌŽƵƉ�ŵĞŵďĞƌƐ͕�ĂŶĚ�ŝƚ�ŝƐ�ƚƌŝĞĚ�ƚŽ�ĐƌĞĂƚĞ�Ă�ĐŽŵŵŽŶ�ŵĞĂŶŝŶŐ͘�
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ϰϬϬ 
dŚĞ� ůŽŶŐ-ƚĞƌŵ� Ăŝŵ� ŽĨ� ŽƉĞƌĂƚŝŽŶĂů� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ŝƐ� ƚŽ� ŝŶƚĞƌŶĂůŝǌĞ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ĂŶĚ� ƚŽ� ĞŶƐƵƌĞ� the ĐŽŶƚŝŶƵŽƵƐůǇ� ĂĚĂƉƚĂďůĞ�
ƐƚƌĂƚĞŐŝĐ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ ;WƌĞƐƐůĞǇ�Θ�tŽůŽƐŚǇŶ͕�ϭϵϵϱͿ͘ 

�ŝĨĨĞƌĞŶƚ�ĨƌŽŵ ƚŚĞƐĞ�ƚĞĂĐŚŝŶŐ�ŵĞƚŚŽĚƐ͕�ƚŚĞƌĞ�ĂƌĞ�ĂůƐŽ�ŵĞƚŚŽĚƐ�ĚĞǀĞůŽƉĞĚ�ďǇ�ƌĞƐĞĂƌĐŚĞƌƐ͘�WĂůŝŶĐƐĂƌ�Ğƚ�Ăů͘�;ϭϵϵϭͿ�ĐƌĞĂƚĞĚ�Ă�
ŵŽĚĞů�ƵƐŝŶŐ�ĚŝƌĞĐƚ�teaching, ƌĞĐŝƉƌŽĐĂů teaching ĂŶĚ�ƉƌŽďůĞŵ-ďĂƐĞĚ�teaching͘�dŚĞƐĞ�ĂƉƉůŝĐĂƚŝŽŶƐ� ĨŽƌ�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ŚĂǀĞ�Ă�
ůĂƌŐĞ�ƉůĂĐĞ� ŝŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ͘�,ŽǁĞǀĞƌ͕� ƐƚƵĚĞŶƚƐ�ŶĞĞĚ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ�ŵŽĚĞůƐ� ƚŚĂƚ�ǁŝůů� ĞŶĂďůĞ� ƚŚĞŵ� ƚŽ� ĐŽŶƚƌŽů� ƚŚĞ� ƐƚƌĂƚĞŐǇ�
ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ƉƌŽĐĞƐƐ͘� /Ŷ�Ă�ǁĂǇ͕� ŝƚ� ƐŚŽƵůĚ�ďĞ�ĞŶƐƵƌĞĚ ƚŚĂƚ� ƚŚĞǇ�ŚĂǀĞ�ƚŚĞ�ĂďŝůŝƚǇ� ƚŽ�ƐĞůĨ-ŵĂŶĂŐĞ�ƚŚŝƐ�ƉƌŽĐĞƐƐ� ;�ůŵĂƐŝ͕�ϮϬϬϯͿ͘�
dŚŝƐ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ďĂƐŝĐ�ĨĞĂƚƵƌĞƐ�ĞǆƉĞĐƚĞĚ�ĨƌŽŵ�ƚŽĚĂǇΖƐ�ŝŶĚŝǀŝĚƵĂůƐ͘ 

KŶĞ�ŽĨ�ƚŚĞ�ŵŽĚĞůƐ�ƚŚĂƚ�ƐƵƉƉŽƌƚƐ�ƐƚƵĚĞŶƚƐ�ƚŽ�ƵƐĞ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ŽŶ�ƚŚĞŝƌ�ŽǁŶ͕�ƉƌŽǀŝĚĞƐ�ĐŽŐŶŝƚŝǀĞ�ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶĂů�ƐƵƉƉŽƌƚ͕�ĂŶĚ�
ŝŶƚĞŐƌĂƚĞƐ� ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ� ƉƌŽĐĞĚƵƌĞƐ� ĂŶĚ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ƐƚĞƉƐ� ŝƐ� ƚŚĞ� Η^ĞůĨ-ZĞŐƵůĂƚĞĚ� ^ƚƌĂƚĞŐǇ� �ĞǀĞůŽƉŵĞŶƚ͟ ŵŽĚĞů͘� ��
ĚĞƚĂŝůĞĚ�ĞǆĂŵŝŶĂƚŝŽŶ�ŽĨ�ƚŚŝƐ�ŵŽĚĞů͕�ǁŚŝĐŚ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ŝŶ�ƐƚƵĚŝĞƐ�ŽŶ�ƌĞĂĚŝŶŐ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͕�ŝƐ�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ƚŚĞ�ŵŽĚĞů�ƚŽ�
ďĞ�ƵƐĞĚ�ĞĨĨĞĐƚŝǀĞůǇ�ŝŶ�ƚĞĂĐŚŝŶŐ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐǇ͘ 

Purpose of the research  

 /Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�ĚĞƚĂŝůĞĚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�ƚŚĞ�Η^ĞůĨ-ZĞŐƵůĂƚĞĚ�^ƚƌĂƚĞŐǇ��ĞǀĞůŽƉŵĞŶƚΗ�ŵŽĚĞů͕�ǁŚŝĐŚ�ǁĂƐ�
ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ƐƚƵĚĞŶƚƐ ƚŽ�ƵƐĞ�ƐƚƌĂƚĞŐŝĞƐ�ŝŶĚĞƉĞŶĚĞŶƚůǇ͘�&Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ͕�ĂŶƐǁĞƌƐ�ƚŽ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƋƵĞƐƚŝŽŶƐ�ǁĞƌĞ�ƐŽƵŐŚƚ͘ 

1- tŚĂƚ�ŝƐ�ƚŚĞ�^ĞůĨ-ZĞŐƵůĂƚĞĚ�^ƚƌĂƚĞŐǇ��ĞǀĞůŽƉŵĞŶƚ�ŵŽĚĞů͍ 

Ϯ- /Ŷ�ǁŚŝĐŚ�ĂƌĞĂƐ�ŝƐ�ƚŚĞ�^ĞůĨ-ZĞŐƵůĂƚĞĚ�^ƚƌĂƚĞŐǇ��ĞǀĞůŽƉŵĞŶƚ�ŵŽĚĞů�ƵƐĞĚ͍ 

3- ,Žǁ�ŝƐ�ƚŚĞ�^ĞůĨ-ZĞŐƵůĂƚĞĚ�^ƚƌĂƚĞŐǇ��ĞǀĞůŽƉŵĞŶƚ�ŵŽĚĞů�ĂƉƉůŝĞĚ�ŝŶ�ƚĞĂĐŚŝŶŐ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐǇ͍ 

4- tŚĂƚ� ĂƌĞ� ƚŚĞ� ƐƚƵĚŝĞƐ� ǁŚŝĐŚ� ƚŚĞ� ^ĞůĨ-ZĞŐƵůĂƚĞĚ� ^ƚƌĂƚĞŐǇ� �ĞǀĞůŽƉŵĞŶƚ� ŵŽĚĞů� ŝƐ� ƵƐĞĚ� ŝŶ� ƚĞĂĐŚŝŶŐ� ƌĞĂĚŝŶŐ� ĐŽŵƉƌĞŚĞŶƐŝŽŶ�
ƐƚƌĂƚĞŐǇ͍ 

/ŵƉŽƌƚĂŶĐĞ�ŽĨ�ZĞƐĞĂƌĐŚ 

^ĞůĨ-ƌĞŐƵůĂƚŝŽŶ͕�ǁŚŝĐŚ ĐĂŶ�ďĞ�ĚĞĨŝŶĞĚ�ĂƐ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂůΖƐ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ŚŝƐ�ŽǁŶ�ďĞŚĂǀŝŽƌ�;^ĞŶĞŵŽŒůƵ͕�ϮϬϭϮͿ͕�ƌĞƋƵŝƌĞƐ�ƚŚĞ�
ŝŶĚŝǀŝĚƵĂů� ƚŽ� ƚĂŬĞ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ� ĨŽƌ�ŚŝƐ�ŽǁŶ� ůĞĂƌŶŝŶŐ͕�ƉůĂŶ�ĂŶĚ�ĐŽŶƚƌŽů� ŝƚ� ŝŶ� ƚŚĞ� ůĞĂƌŶŝŶŐ�ƉƌŽĐĞƐƐ� ;�ǇĚŦŶ�Θ��ƚĂůĂǇ͕�ϮϬϭϱͿ͘�'ŽŽĚ�
ƌĞĂĚĞƌƐ�ŶĞĞĚ�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ŽƌŐĂŶŝǌĞ�ƚŚĞ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƉƌŽĐĞƐƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĐŽŶƐƚƌƵĐƚ�ŵĞĂŶŝŶŐ�ĨƌŽŵ�ƚŚĞ�ƚĞǆƚ�;,ŝůĚĞŶ�Θ�
WƌĞƐƐůĞǇ͕�ϮϬϬϳͿ͘�dŚĞƌĞĨŽƌĞ͕�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƉƌĞǀĞŶƚ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƉƌŽďůĞŵƐ͕�ƚŚĞƌĞ�ŝƐ�Ă�ŶĞĞĚ�ĨŽƌ�Ă�ƚĞĂĐŚŝŶŐ�ŵŽĚĞů�ŝŶ�ǁŚŝĐŚ 
ƐƚƵĚĞŶƚƐ�ĐĂŶ�ĐŽŶƚƌŽů�ĂŶĚ�ƌĞŐƵůĂƚĞ� ƚŚĞŝƌ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƉƌŽĐĞƐƐ͘��ǆĂŵŝŶŝŶŐ�ĂŶĚ�ƌĞǀĞĂůŝŶŐ�ƚŚĞ�^Z^� ŵŽĚĞů�ĚĞǀĞůŽƉĞĚ�ƚŽ�ŵĞĞƚ�
ƚŚĞƐĞ�ŶĞĞĚƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƌĞǀĞĂůƐ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͘ 

D�d,K� 
/Ŷ� ƚŚŝƐ� ƐƚƵĚǇ͕� ŝƚ� ŝƐ� ĂŝŵĞĚ� ƚŽ� ƌĞǀĞĂů� ĚĞƚĂŝůĞĚ� ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ� ƚŚĞ� Η^ĞůĨ-ZĞŐƵůĂƚĞĚ� ^ƚƌĂƚĞŐǇ��ĞǀĞůŽƉŵĞŶƚΗ�ŵŽĚĞů͘� &Žƌ� ƚŚŝƐ�

ƌĞĂƐŽŶ͕�ŝƚ�ǁĂƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĞǆĂŵŝŶĞ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŽŶ�ƚŚĞ�ŵŽĚĞů�ŝŶ�ĚĞƚĂŝů͘�KŶĞ�ŽĨ�ƚŚĞ�ǁĂǇƐ�ƚŽ�ƌĞĂĐŚ�ĚĞƚĂŝůĞĚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�Ă 
ƐƵďũĞĐƚ�ŝƐ�ƚŚĞ�ĚŽĐƵŵĞŶƚ�ƌĞǀŝĞǁ�ŵĞƚŚŽĚ͘�dŚŝƐ�ŵĞƚŚŽĚ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ǁƌŝƚƚĞŶ�ŵĂƚĞƌŝĂůƐ�ĐŽŶƚĂŝŶŝŶŐ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�ƚŚĞ�
ƉŚĞŶŽŵĞŶŽŶ� Žƌ� ĐĂƐĞƐ� ƚŚĂƚ� ĂƌĞ� ĂŝŵĞĚ� ƚŽ� ďĞ� ŝŶǀĞƐƚŝŐĂƚĞĚ� ;zŦůĚŦƌŦŵ� Θ� bŝŵƔĞŬ͕� ϮϬϭϯͿ͘� &Žƌ� ƚŚŝƐ� ƌĞĂƐŽŶ͕� ƚŚĞ� ĚŽĐƵŵĞŶƚ� ĂŶĂůǇƐŝƐ�
ŵĞƚŚŽĚ͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ƋƵĂůŝƚĂƚŝǀĞ�ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ͕�ǁĂƐ�ƵƐĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ͘ 

^ĞĂƌĐŚ�ŚĂǀĞ�ďĞĞŶ�ŵĂĚĞ�ďǇ�ƌĞƐĞĂƌĐŚĞƌƐ�ƵƐŝŶŐ�ƚŚĞ�ŬĞǇǁŽƌĚƐ�͞ƐĞůĨ-ƌĞŐƵůĂƚĞĚ�ƐƚƌĂƚĞŐǇ�ĚĞǀĞůŽƉŵĞŶƚ͕͟�͞ƐĞůĨ-ƌĞŐƵůĂƚĞĚ�ƐƚƌĂƚĞŐǇ�
ƚĞĂĐŚŝŶŐ͕͟� ͞ƐƚƌĂƚĞŐǇ� ŝŶƐƚƌƵĐƚŝŽŶ͕͟� ͞ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ͕͟� ͞ƌĞĂĚŝŶŐ͟� ŝŶ� ��^�KŚŽƐƚ� ;�ƵƐŝŶĞƐƐ� ^ŽƵƌĐĞ� �ŽŵƉůĞƚĞͿ͕� ^ĐŝĞŶĐĞ�ŝƌĞĐƚ͕�
WƌŽYƵĞƐƚ�ĂŶĚ�'ŽŽŐůĞ�^ĐŚŽůĂƌ�ĞůĞĐƚƌŽŶŝĐ�ĚĂƚĂďĂƐĞƐ͘ 

&/E�/E'^� 

1- What is the Self-Regulated Strategy Development model? 

^Z^�� ŝƐ� Ă� ƚĞĂĐŚŝŶŐ� ŵŽĚĞů� ƚŚĂƚ� ǁĂƐ� ĚĞǀĞůŽƉĞĚ� ďǇ� ƵƐŝŶŐ� ƚŚĞ� ƚŚĞŽƌŝĞƐ ǁŚŝĐŚ ƐƚĂƚŝŶŐ� ƚŚĂƚ� ĐŚĂŶŐĞƐ� ŝŶ� ƐƚƌĂƚĞŐŝĐ� ŬŶŽǁůĞĚŐĞ͕�
ĐŽŶƚĞŶƚ� ŬŶŽǁůĞĚŐĞ� ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶ� ǁŝůů� ĐƌĞĂƚĞ� ƚŚĞ� ůĞĂƌŶŝŶŐ� ƉƌŽĐĞƐƐ� ;,ĂƌƌŝƐ͕� 'ƌĂŚĂŵ͕� Θ�DĂƐŽŶ͕� ϮϬϬϲͿ͘ dŚĞ� ĨŽƌŵĂƚŝŽŶ� ŽĨ� ƚŚĞ�
ŵŽĚĞů� ǁĂƐ� ƉŝŽŶĞĞƌĞĚ� ďǇ� ƚŚĞ� ƌĂŶĚŽŵ ĐŽŶǀĞƌŐĞŶĐĞ� ďĞƚǁĞĞŶ� ƚŚĞ� ƐƚƵĚŝĞƐ� ŽĨ� ƚŚĞ� ƚǁŽ� ƌĞƐĞĂƌĐŚĞƌƐ� ŝŶ� ĚŝĨĨĞƌĞŶƚ� ĨŝĞůĚƐ—,ĂƌƌŝƐΖƐ�
ĐŽŐŶŝƚŝǀĞ-ďĞŚĂǀŝŽƌĂů�ƉƌĂĐƚŝĐĞƐ�ĨŽƌ�ƐŚǇ�ĐŚŝůĚƌĞŶ�ĂŶĚ�'ƌĂŚĂŵΖƐ�ƌĞƐĞĂƌĐŚ�ŽŶ�ǁƌŝƚŝŶŐ͘ �ůƚŚŽƵŐŚ�ŵĂŶǇ�ƌĞƐĞĂƌĐŚĞƐ�ĂƌĞ�ĞĨĨĞĐƚŝǀĞ�ŝŶ�ƚŚĞ�
ĨŽƌŵĂƚŝŽŶ� ŽĨ� ƚŚĞ� ŵŽĚĞů͕� ĨŽƵƌ� ƐŽƵƌĐĞƐ� ĐŽŵĞ� ƚŽ� ƚŚĞ� ĨŽƌĞ� Ăƚ� ŵŽƐƚ͘� dŚĞ� ĨŝƌƐƚ� ŽĨ� ƚŚĞƐĞ� ŝƐ� �ŽŶĂůĚ� DĞŝĐŚĞŶďĂƵŵ� ĂŶĚ� ŚŝƐ� ďŽŽŬ�
͞�ŽŐŶŝƚŝǀĞ-�ĞŚĂǀŝŽƌ�DŽĚŝĨŝĐĂƚŝŽŶ͗��Ŷ� /ŶƚĞŐƌĂƚŝǀĞ��ƉƉƌŽĂĐŚ͘͟� /Ŷ�ŚŝƐ�ďŽŽŬ͕�DĞŝĐŚĞŶďĂƵŵ�;ϭϵϳϳͿ�ĞŵƉŚĂƐŝǌĞƐ� ƚŚĂƚ�ĐŚĂŶŐĞƐ� ĨƌŽŵ�
ŶĞŐĂƚŝǀĞ�ƐĞůĨ-ƚĂůŬ�ƚŽ�ƉŽƐŝƚŝǀĞ�ƐĞůĨ-ƚĂůŬ�ŝƐ�Ă�ƉƌŽĐĞƐƐ�ƚŚĂƚ�ŝƐ�ĂůƐŽ�ƌĞĨůĞĐƚĞĚ�ŝŶ�ƚŚĞ�ďĞŚĂǀŝŽƌ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�;^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘ /ƚ�ĂůƐŽ�
ƉƌŽǀŝĚĞĚ� ƚŚĞ� ďĂƐŝƐ� ĂŶĚ� ĂĐĐĞůĞƌĂƚŝŽŶ� ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ďǇ� ŝŶĐůƵĚŝŶŐ� Ă�ŵŽĚĞů� ĨŽƌ� ƚĞĂĐŚŝŶŐ� ƉƌŽĐĞƐƐĞƐ͘� ^ĞĐŽŶĚůǇ͕� ƚŚĞ� ǁŽƌŬ� ŽĨ� ^ŽǀŝĞƚ�
ƚŚĞŽƌŝƐƚƐ� ;sǇŐŽƚƐŬǇ͕� >ƵƌŝĂ� ĂŶĚ� ^ŽŬŽůŽǀͿ� ŽŶ� ƚŚĞ� ƐĞůĨ-ĐŽŶƚƌŽů� ĂŶĚ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ� ƚŚĞ�ŵŝŶĚ�ǁĂƐ� ƵƚŝůŝǌĞĚ͘� dŚĞ� ƚŚŝƌĚ� ƌĞĨĞƌĞŶĐĞ� ŝƐ�
�ĞƐŚůĞƌ͕� ^ĐŚƵŵĂŬĞƌ͕�ĂŶĚ�ĐŽůůĞĂŐƵĞƐΖ�ǁŽƌŬ�ŽŶ�ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ƐƚĞƉƐ� ĨŽƌ� ƐƚƵĚĞŶƚƐ�ǁŝƚŚ� ůĞĂƌŶŝŶŐ�ĚŝƐĂďŝůŝƚŝĞƐ͘�tŚŝůĞ�ĚĞǀĞůŽƉŝŶŐ�
ƚŚĞ�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ƐƚĞƉƐ�ŝŶ�ƚŚĞ�^Z^� ŵŽĚĞů͕�ƚŚĞƐĞ�ƐƚĞƉƐ�ǁĞƌĞ�ƵƐĞĚ͘�&ŝŶĂůůǇ͕�ƚŚĞ�ƐƚƵĚŝĞƐ�ŽĨ��ƌŽǁŶ͕��ĂŵƉŝŽŶĞ�ĂŶĚ�ĐŽůůĞĂŐƵĞƐ�ŽŶ�
ƚŚĞ�ĐƌŝƚŝĐĂů�ĂƐƉĞĐƚƐ�ŽĨ�ƐĞůĨ-ĐŽŶƚƌŽů͕�ŵĞƚĂĐŽŐŶŝƚŝŽŶ�ĂŶĚ�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ ;,ĂƌƌŝƐ�Θ�'ƌĂŚĂŵ͕�ϭϵϵϵͿ͘ 
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ϰϬϭ 
dŚĞ�ŵŽĚĞů�ĂŝŵƐ�ƚŽ�ƐƵƉƉŽƌƚ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ŚĂǀĞ�ĚŝĨĨŝĐƵůƚŝĞƐ�ŝŶ�ĂĐƋƵŝƌŝŶŐ�ĂŶĚ�ĚĞǀĞůŽƉŝŶŐ�ƐŽŵĞ�ƐŬŝůůƐ�ĞŵŽƚŝŽŶĂůůǇ͕�ďĞŚĂǀŝŽƌĂůůǇ�

ĂŶĚ� ĐŽŐŶŝƚŝǀĞůǇ͘� dŚĞƐĞ� ƐƚƵĚĞŶƚƐ� ŶĞĞĚ�ŵŽƌĞ� ƐƚƌƵĐƚƵƌĞĚ͕� ĐůĞĂƌ� ĂŶĚ� ĞǆƉĂŶĚĞĚ� ŝŶƐƚƌƵĐƚŝŽŶ� ƚŚĂŶ� ƚŚĞŝƌ� ƉĞĞƌƐ� ŝŶ� ĚĞǀĞůŽƉŝŶŐ� ƐŬŝůůƐ͕�
ƐƚƌĂƚĞŐŝĞƐ� Žƌ� ŵĞĂŶŝŶŐ͘� DĂŶǇ� ƐƚƵĚŝĞƐ� ŚĂǀĞ� ďĞĞŶ� ŝŶƚĞŐƌĂƚĞĚ� ĨŽƌ� ƉŽǁĞƌĨƵů� ĂƉƉůŝĐĂƚŝŽŶƐ� ƚŚĂƚ� ǁŝůů� ŵĞĞƚ� ƚŚŝƐ� ŶĞĞĚ� ;,ĂƌƌŝƐ� ĂŶĚ�
'ƌĂŚĂŵ͕�ϭϵϵϵͿ͘ 

�ůƚŚŽƵŐŚ� ƚŚĞ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ� ƌĞĂĚŝŶŐ� ĂŶĚ� ǁƌŝƚŝŶŐ� ƐŬŝůůƐ� ŝƐ� ŵŽƐƚůǇ� ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ǀĞƌďĂů� ĂďŝůŝƚǇ͕� ƐƚƵĚŝĞƐ� ĞŵƉŚĂƐŝǌĞ� ƚŚĂƚ�
ĐŽŐŶŝƚŝǀĞ�ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶĂů�ǀĂƌŝĂďůĞƐ�ĂƌĞ�ĂůƐŽ�ŝŵƉŽƌƚĂŶƚ�ŝŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞƐĞ�ƐŬŝůůƐ�;�ŝŵŵĞƌŵĂŶ�Θ��ĂŶĚƵƌĂ͕�ϭϵϵϰͿ͘�^ĞůĨ-
ƌĞŐƵůĂƚŝŽŶ ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĐŽŐŶŝƚŝǀĞ�ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶĂů�ǀĂƌŝĂďůĞƐ�ƚŚĂƚ�ĂƌĞ�ĞĨĨĞĐƚŝǀĞ�ŝŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƌĞĂĚŝŶŐ�ĂŶĚ�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ�
;^ĐŚƵŶŬ�Θ� �ŝŵŵĞƌŵĂŶ͕� ϮϬϬϳͿ͘� �ĐĐŽƌĚŝŶŐ� ƚŽ� �ĂŶĚƵƌĂ� ;ϭϵϳϳͿ͕� ƉĞŽƉůĞ� ĚŽ� ŶŽƚ� ƐŚĂƉĞ� ƚŚĞŝƌ� ďĞŚĂǀŝŽƌ� ŽŶůǇ� ĂĐĐŽƌĚŝŶŐ� ƚŽ� ĞǆƚĞƌŶĂů�
ŝŶĨůƵĞŶĐĞƐ͘�WĞŽƉůĞ�ĐĂŶ�ĂůƐŽ�ƐŚĂƉĞ�ƚŚĞŝƌ�ŽǁŶ�ďĞŚĂǀŝŽƌ͘�^ĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ŝƐ�ƚŚĞ�ǁĂǇ�ǁŚŝĐŚ�ƉĞŽƉůĞ�ŝŶĨůƵĞŶĐĞ͕�ĚŝƌĞĐƚ�ĂŶĚ�ĐŽŶƚƌŽů�ƚŚĞŝƌ�
ďĞŚĂǀŝŽƌƐ͕� ƚŚŽƵŐŚƚƐ�ĂŶĚ� ĨĞĞůŝŶŐƐ�ŽŶ� ƚŚĞŝƌ�ŽǁŶ� ;^ĞŶĞŵŽŒůƵ͕�ϮϬϭϮͿ͘� ^ĞůĨ-ƌĞŐƵůĂƚŝŽŶ� ŝŶĐůƵĚĞƐ�ƉƌŽĐĞƐƐĞƐ� ƐƵĐŚ�ĂƐ� ƐĞƚƚŝŶŐ�ŐŽĂůƐ� ĨŽƌ�
ůĞĂƌŶŝŶŐ͕� ƵƐŝŶŐ� ĞĨĨĞĐƚŝǀĞ� ƐƚƌĂƚĞŐŝĞƐ͕� ŵŽŶŝƚŽƌŝŶŐ� ƉĞƌĨŽƌŵĂŶĐĞ͕� ƵƐŝŶŐ� ƚŝŵĞ� ĞĨĨĞĐƚŝǀĞůǇ ĂŶĚ� ĂƐŬŝŶŐ� ĨŽƌ� ŚĞůƉ� ǁŚĞŶ� ŶĞĐĞƐƐĂƌǇ͘� It 
ŝŶĚŝĐĂƚĞƐ�ƚŚĞ�ĚĞŐƌĞĞ�ŽĨ�ŵŽƚŝǀĂƚŝŽŶĂů͕�ŵĞƚĂĐŽŐŶŝƚŝǀĞ�ĂŶĚ�ďĞŚĂǀŝŽƌĂů�ŝŶĨůƵĞŶĐĞ�ŽĨ�Ă�ƉĞƌƐŽŶ�ŽŶ�ŚŝƐ�ŽǁŶ�ďĞŚĂǀŝŽƌ�;^ĐŚƵŶŬ�Θ��ƌƚŵĞƌ, 
ϮϬϬϬͿ͘ 

dǁŽ�ŝŵƉŽƌƚĂŶƚ�ĚĞƚĞƌŵŝŶĂŶƚƐ�ŽĨ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ĂƌĞ�ƐĞůĞĐƚŝŽŶ�ĂŶĚ�ĐŽŶƚƌŽů͘�^ƚƵĚĞŶƚƐ�ĐĂŶŶŽƚ�ĚĞǀĞůŽƉ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ƵŶůĞƐƐ�ƚŚĞǇ�
ŚĂǀĞ� ŽƉƚŝŽŶƐ� ĨŽƌ� ƚŚĞŝƌ� ůĞĂƌŶŝŶŐ� ĂŶĚ� ĐŽŶƚƌŽů� ƚŚĞ� ďĂƐŝĐ� ƐƚƌƵĐƚƵƌĞƐ ŽĨ� ůĞĂƌŶŝŶŐ͘� dĞůůŝŶŐ� ƚŚĞŵ�ǁŚĂƚ͕� ǁŚĞŶ� ĂŶĚ�ǁŚĞƌĞ� ƚŽ� ĚŽ͕�ǁŝůů�
ƌĞĚƵĐĞ�ƚŚĞŝƌ ĐŚĂŶĐĞƐ�ŽĨ�ďĞŝŶŐ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ ;^ĐŚƵŶŬ�Θ��ƌƚŵĞƌ͕�ϮϬϬϬͿ͘��ůƚŚŽƵŐŚ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ŝƐ�ŚŝŐŚůǇ�ǀĂůƵĞĚ�ďǇ�ƚĞĂĐŚĞƌƐ͕�ŝƚ�ŝƐ�
ĂŶ�ƵŶĚĞƌĚĞǀĞůŽƉĞĚ�ƐŬŝůů�ŝŶ�ƐƚƵĚĞŶƚƐ�;^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘�&Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕�ƚŚĞƌĞ�ŝƐ�Ă�ŶĞĞĚ�ĨŽƌ�ĂƉƉůŝĐĂƚŝŽŶƐ�ƚŚĂƚ�ǁŝůů�ŝŵƉƌŽǀĞ�ƐƚƵĚĞŶƚƐΖ�
ƐŬŝůůƐ�ĂƐ�ǁĞůů�ĂƐ�ŝŵƉƌŽǀĞ�ƚŚĞŝƌ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ƐŬŝůůƐ�ĂŶĚ�ĞŶĂďůĞ�ƚŚĞŵ�ƚŽ�ĐŽŶƚƌŽů�ƚŚŝƐ�ƉƌŽĐĞƐƐ͘��ƚ�ƚŚŝƐ�ƉŽŝŶƚ͕�ǁĞ�ĐŽŵĞ�ĂĐƌŽƐƐ�ǁŝƚŚ 
^ĞůĨ-ZĞŐƵůĂƚĞĚ�^ƚƌĂƚĞŐǇ��ĞǀĞůŽƉŵĞŶƚ�ŵŽĚĞů͘ 

^Z^� ŝƐ� Ă� ƚĞĂĐŚŝŶŐ�ŵŽĚĞů� ƚŚĂƚ� ŝŶƚĞŐƌĂƚĞƐ� ƚŚĞ� ĚŝƌĞĐƚ� ƚĞĂĐŚŝŶŐ� ŽĨ� ĂŶ� ĂĐĂĚĞŵŝĐ� ƐƚƌĂƚĞŐǇ�ǁŝƚŚ� ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ� ƐŬŝůůƐ� ;^ĂŶĚĞƌƐ͕�
ϮϬϭϴͿ͘�tŚŝůĞ� ƚĞĂĐŚŝŶŐ� ƐƚƌĂƚĞŐǇ� ƚŽ� ƐƚƵĚĞŶƚƐ� ƚŚƌŽƵŐŚŽƵƚ� ƚŚĞ� ^Z^� ŵŽĚĞů͕� ƚŚĞǇ� ĂƌĞ� ĂůƐŽ� ƐƵƉƉŽƌƚĞĚ� ƚŽ� ŐĂŝŶ� ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ� ƐŬŝůůƐ�
;,ĂƌƌŝƐ�Θ�'ƌĂŚĂŵ͕�ϭϵϵϵͿ͘�dŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ŵŽĚĞů͕� ƚŚĞ�ƐƚƵĚĞŶƚ� ŝƐ�ƐƵƉƉŽƌƚĞĚ� ŝŶ� ƚŚĞ� ŝŶĚĞƉĞŶĚĞŶƚ� ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ� ƚŚĞ� ůĞĂƌŶĞĚ�
ƐƚƌĂƚĞŐǇ� ;,ĂŐĂŵĂŶ� Θ� �ĂƐĞǇ͕� ϮϬϭϲͿ͘� dŚƵƐ͕� ƚŚĞ� ŵŽĚĞů� ƉƌŽǀŝĚĞƐ� ďŽƚŚ� ĂĐĂĚĞŵŝĐ� ĐŽŵƉĞƚĞŶĐĞ� ĂŶĚ� ƚŚĞ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ� ƐĞůĨ-
ƌĞŐƵůĂƚŝŽŶ�ƐŬŝůůƐ�;,ĂƌƌŝƐ�Θ�'ƌĂŚĂŵ͕ 1999). 

�ůƚŚŽƵŐŚ� ƚŚĞ� ĨŽĐƵƐ�ŽĨ� ƚŚĞ�ŵŽĚĞů� ŝƐ� ƚŽ� ƚĞĂĐŚ� ƚŚĞ� ƐƚƌĂƚĞŐǇ͕� ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ� ŝƐ�ƵƐĞĚ� ƚŽ�ďĞƚƚĞƌ�ƵŶĚĞƌƐƚĂŶĚ�ĂŶĚ� ŝŵƉůĞŵĞŶƚ� ƚŚĞ�
ƐƚƌĂƚĞŐǇ͘�dŚĞ�ŵĂŝŶ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ĂƐƐŽĐŝĂƚŝŽŶ�ŝƐ�ƚŽ�ƉƌŽǀŝĚĞ�ĐŽŵƉĞƚĞŶĐĞ�ŝŶ�ĐŽŐŶŝƚŝǀĞ�ƉƌŽĐĞƐƐĞƐ͖�ƵƐĞ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ŝŶĚĞƉĞŶĚĞŶƚůǇ�
ĂŶĚ� ƐĞůĨ-ƌĞŐƵůĂƚĞĚ͖� ƉŽƐŝƚŝǀĞ� ĂƚƚŝƚƵĚĞ� ƚŽǁĂƌĚƐ� ƐŬŝůůƐ͘� ^ĞůĨ-ƌĞŐƵůĂƚŝŽŶ� ƉƌŽĐĞĚƵƌĞƐ�ǁŝůů� ŚĞůƉ� ƐƚƵĚĞŶƚƐ� ƌĞĂĐŚ� ƚŚĞŝƌ� ŐŽĂůƐ� ďǇ� ŐƵŝĚŝŶŐ�
ƚŚĞŵ�ĂďŽƵƚ�ŚŽǁ�ĂŶĚ�ǁŚĞŶ�ƚŽ�ƵƐĞ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĂŶĚ�ŚŽǁ�ŝƚ�ǁŝůů�ďĞ�ŽƌŐĂŶŝǌĞĚ�;,ĂƌƌŝƐ͕�'ƌĂŚĂŵ͕�Θ�DĂƐŽŶ͕�ϮϬϬϯͿ͘ 

�ĐĐŽƌĚŝŶŐ�ƚŽ�WŝŶƚƌŝĐŚ�;ϮϬϬϰͿ͕ ƐŽŵĞ�ƐƚĂŐĞƐ�ŵƵƐƚ�ŽĐĐƵƌ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞŶƐƵƌĞ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ� ŝŶ�Ă�ĐƵƌƌŝĐƵůƵŵ͘�tŝƚŚŝŶ�ĞĂĐŚ�ƐƚĂŐĞ͕�
ĂĚũƵƐƚŵĞŶƚƐ�ĂƌĞ�ŵĂĚĞ�ŝŶ�ĐŽŐŶŝƚŝǀĞ͕�ŵŽƚŝǀĂƚŝŽŶĂů͕�ďĞŚĂǀŝŽƌĂů�ĂŶĚ�ĐŽŶƚĞǆƚƵĂů�ĂƌĞĂƐ͘�dŚĞƐĞ�ƐƚĂŐĞƐ�ĂƌĞ�ƚŚĞ�ĨŽƌĞƚŚŽƵŐŚƚ�ƐƚĂŐĞ͕�ƚŚĞ�
ŵŽŶŝƚŽƌŝŶŐ�ƐƚĂŐĞ͕� ƚŚĞ�ĐŽŶƚƌŽů�ƐƚĂŐĞ ĂŶĚ�ƚŚĞ�ƌĞĨůĞĐƚŝŽŶ�ƐƚĂŐĞ͘��ŝŵŵĞƌŵĂŶ�;ϭϵϵϳͿ͕�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ĚŝǀŝĚĞĚ�ƚŚŝƐ�ƉƌŽĐĞƐƐ� ŝŶƚŽ�
ƚŚƌĞĞ�ĐǇĐůŝĐĂů�ƉŚĂƐĞƐ�ĂƐ�ĨŽƌĞƚŚŽƵŐŚƚ͕�ƉĞƌĨŽƌŵĂŶĐĞ�ĂŶĚ�ƐĞůĨ-ƌĞĨůĞĐƚŝŽŶ�;�ǇĚŦŶ�Θ��ƚĂůĂǇ͕�ϮϬϭϱͿ͘�dŚĞ� ĨŽƌĞƚŚŽƵŐŚƚ ƉŚĂƐĞ�ƉƌĞĐĞĚĞƐ�
ĂĐƚŝŽŶ͖� /ƚ� ŝŶĐůƵĚĞƐ�ƉƌŽĐĞƐƐĞƐ�ƐƵĐŚ�ĂƐ�ŐŽĂů�ƐĞƚƚŝŶŐ�ĂŶĚ�ŵŽĚĞůůŝŶŐ͘�dŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ƉŚĂƐĞ� ŝŶĐůƵĚĞƐ�ƉƌŽĐĞƐƐĞƐ� ƚŚĂƚ�ŽĐĐƵƌ�ĚƵƌŝŶŐ�
ůĞĂƌŶŝŶŐ�ƚŚĂƚ�ĂĨĨĞĐƚ�ĂƚƚĞŶƚŝŽŶ�ĂŶĚ�ĂĐƚŝŽŶƐ�ƐƵĐŚ�ĂƐ�ƐŽĐŝĂů�ĐŽŵƉĂƌŝƐŽŶƐ͕�ĨĞĞĚďĂĐŬ͕�ĂŶĚ�ƚŚĞ�ƵƐĞ�ŽĨ� ůĞĂƌŶŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ͘� /Ŷ�ƚŚĞ�ƐĞůĨ-
ƌĞĨůĞĐƚŝŽŶ�ƐƚĂŐĞ�ƚŚĂƚ�ŽĐĐƵƌƐ�ĂĨƚĞƌ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ͕�ƐƚƵĚĞŶƚƐ�ĞǀĂůƵĂƚĞ�ƚŚĞŝƌ�ƉƌŽŐƌĞƐƐ�;^ĐŚƵŶŬ�Θ��ŝŵŵĞƌŵĂŶ͕�ϮϬϬϳͿ͘�/Ŷ�ƚŚĞ�^Z^� 
ŵŽĚĞů͕� ƚŚĞ� ďĂƐŝĐ� ĐŽŵƉŽŶĞŶƚƐ� ŽĨ� ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ� ǁĞƌĞ� ĐŽŶƐŝĚĞƌĞĚ� ĂƐ� ŐŽĂů� ƐĞƚƚŝŶŐ͕� ƐĞůĨ-ŵŽŶŝƚŽƌŝŶŐ͕� ƐĞůĨ-ŝŶƐƚƌƵĐƚŝŽŶ ĂŶĚ� ƐĞůĨ-
ŵŽƚŝǀĂƚŝŽŶ͘��ĂĐŚ�ĐŽŵƉŽŶĞŶƚ�ŚĂƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉůĂĐĞ�ŝŶ�ďĞŚĂǀŝŽƌ�ƌĞŐƵůĂƚŝŽŶ�;�ŽƐĞŶƚŝŶŽ͕�ϮϬϭϳͿ͘ 

^ĞůĨ-ŝŶƐƚƌƵĐƚŝŽŶ ŝƐ�ƚŚĞ�ƐĞůĨ-ĐŽŶǀĞƌƐĂƚŝŽŶƐ that ƌĞŐƵůĂƚĞ�ŽƵƌ�ďĞŚĂǀŝŽƌ͘�dŚĞƐĞ�ĐŽŶǀĞƌƐĂƚŝŽŶƐ�ŚĞůƉ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ŶĂƚƵƌĞ�ŽĨ�Ă�
ƉƌŽďůĞŵ͕� ŝĚĞŶƚŝĨǇ� ĞĨĨĞĐƚŝǀĞ� ƐƚƌĂƚĞŐŝĞƐ͕� ĂŶĚ� ŵŽŶŝƚŽƌ� ŚŽǁ� ƐƚƌĂƚĞŐŝĞƐ� ĂƌĞ� ƉƌŽŐƌĞƐƐŝŶŐ͕� ƚŚĞƌĞďǇ� ƐƚƌĞŶŐƚŚĞŶŝŶŐ� ĂĐĂĚĞŵŝĐ�
ƉĞƌĨŽƌŵĂŶĐĞ�;'ƌĂŚĂŵ͕�,ĂƌƌŝƐ͕�Θ�ZĞŝĚ͕�ϭϵϵϮͿ͘�dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƐĞůĨ-ŝŶƐƚƌƵĐƚŝŽŶ ƉƌŝŵĂƌŝůǇ�ĚĞƉĞŶĚƐ�ŽŶ�ƚŚĞ�ƚĞĂĐŚĞƌΖƐ�ŵŽĚĞůŝŶŐ�
ŽĨ�ƐĞůĨ-ŝŶƐƚƌƵĐƚŝŽŶ͘�dŚĞ�ƚĞĂĐŚĞƌ�ŵŽĚĞůƐ�ƐĞůĨ-ŝŶƐƚƌƵĐƚŝŽŶ�ĂůŽƵĚ͘�KǀĞƌ�ƚŝŵĞ͕�ƚŚĞ�ƐƚƵĚĞŶƚ�ďĞŐŝŶƐ�ƚŽ�ƉƌĂĐƚŝĐĞ�ƐĞůĨ-ŝŶƐƚƌƵĐƚŝŽŶ ƵŶĚĞƌ�ƚŚĞ�
ŐƵŝĚĂŶĐĞ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌ͘��Ɛ�ƚŚĞ�ƐƚƵĚĞŶƚ�ƉƌĂĐƚŝĐĞƐ�ƐĞůĨ-ŝŶƐƚƌƵĐƚŝŽŶ͕�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ŝƐ�ŐƌĂĚƵĂůůǇ�ƚƌĂŶƐĨĞƌƌĞĚ�ƚŽ�ƚŚĞ�ƐƚƵĚĞŶƚ�;DĂƐŽŶ͕�
ϮϬϬϮͿ͘�/Ŷ�ƐĞůĨ-ŝŶƐƚƌƵĐƚŝŽŶ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ƵƐĞ�Ăƚ�ůĞĂƐƚ�Ɛŝǆ�ƐĞůĨ-ůĞĂƌŶŝŶŐ�ĞǆƉƌĞƐƐŝŽŶƐ�Ănd teaĐŚŝŶŐ�ŝƐ�ƉůĂŶŶĞĚ�ĂĐĐŽƌĚŝŶŐůǇ͘�
dŚĞ� ƐĞůĨ-ůĞĂƌŶŝŶŐ� ĞǆƉƌĞƐƐŝŽŶƐ� ǁŚŝĐŚ� ĂƌĞ ĚĞĨŝŶŝŶŐ� ƚŚĞ� ƉƌŽďůĞŵ͕� ĨŽĐƵƐŝŶŐ� ĂƚƚĞŶƚŝŽŶ� ĂŶĚ� ƉůĂŶŶŝŶŐ͕� ƐƚƌĂƚĞŐǇ͕� ƐĞůĨ-ĞǀĂůƵĂƚŝŽŶ� ĂŶĚ�
ĞƌƌŽƌ� ĐŽƌƌĞĐƚŝŽŶ͕� ĐŽƉŝŶŐ� ĂŶĚ� ƐĞůĨ-ĐŽŶƚƌŽů͕� ĂŶĚ� ƐĞůĨ-ŵŽƚŝǀĂƚŝŽŶ� ĞǆƉƌĞƐƐŝŽŶƐ ĂƌĞ� ƚŚŽƵŐŚƚ ;'ƌĂŚĂŵ͕ ,ĂƌƌŝƐ͕� Θ� ZĞŝĚ͕� ϭϵϵϮͿ͘� The 
ƐƚƵĚĞŶƚ�ĨŝƌƐƚ�ĚĞĨŝŶĞƐ�ƚŚĞ�ƉƌŽďůĞŵ͘��ďŽƵƚ�ƚŚĞ�ƉƌŽďůĞŵ�ƐĞůĨ-ƚĞĂĐŚŝŶŐ�ĞǆƉƌĞƐƐŝŽŶƐ�ƐƵĐŚ�ĂƐ�͞tŚĂƚ�ƐŚŽƵůĚ�/�ĚŽ�ŚĞƌĞ͍͕͟�͞/�ŵƵƐƚ�ƌĞĂĚ�
ƚŚĞ�ƚĞǆƚ�ĨŝƌƐƚ͘�͕͞�͞/�ƐŚŽƵůĚ�ŵĂƌŬ�ǁŽƌĚƐ�/�ĚŽŶΖƚ�ŬŶŽǁΗ�ĂƌĞ�ƵƐĞĚ͘�tŝƚŚ�ƚŚĞ�ƐƚĂƚĞŵĞŶƚƐ�ŽĨ�ĨŽĐƵƐŝŶŐ�ĂƚƚĞŶƚŝŽŶ�ĂŶĚ�ƉůĂŶŶŝŶŐ͕�ƐƚƵĚĞŶƚƐ�
ĂƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�ƚĂƐŬ�ĂŶĚ�ŵĂŬĞ�Ă�ƉůĂŶ͘�^ƚĂƚŝŶŐ�ǁŚŝĐŚ�ƐƚƌĂƚĞŐǇ�ƚŽ�ƵƐĞ�Žƌ�ǁŚĂƚ�ƐƚĞƉƐ�ĂƌĞ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ƐŽůǀĞ�Ă�ƉƌŽďůĞŵ 
ŝƐ�ĂŶ�ĞǆĂŵƉůĞ�ĨŽƌ�ƚŚŝƐ. /Ŷ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ƐĞĐƚŝŽŶ͕�ƐƚƵĚĞŶƚƐ�ĞŶƐƵƌĞ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ǁŝƚŚ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶƐ�ƚŚĞǇ�ƵƐĞ͘��ǆĂŵƉůĞ͕�
ǁŚĞŶ� ĂƐŬĞĚ� ƚŽ� ĨŝŶĚ� ƚŚĞ� ŵĂŝŶ� ŝĚĞĂ� ŽĨ� Ă� ƚĞǆƚ͕� ƚŚĞ� ƐƚƵĚĞŶƚ� ĞǆƉƌĞƐƐĞƐ� ƚŽ� ŚŝŵƐĞůĨ� ŚŽǁ� ƚŚĞ� Z�W� ƐƚƌĂƚĞŐǇ� ǁŝůů� ďĞ� ĂƉƉůŝĞĚ͘ ^ĞůĨ-
ĂƐƐĞƐƐŵĞŶƚ� ĂŶĚ� ĞƌƌŽƌ� ĐŽƌƌĞĐƚŝŽŶ� ƐƚĂƚĞŵĞŶƚƐ� ĞŶĂďůĞ� ƐƚƵĚĞŶƚƐ� ƚŽ� ĞǀĂůƵĂƚĞ� ƚŚĞŝƌ� ůĞĂƌŶŝŶŐ� ƉƌŽĐĞƐƐ͕� ŝĚĞŶƚŝĨǇ� ĂŶĚ� ĐŽƌƌĞĐƚ� ĞƌƌŽƌƐ͘ 
�ŽƉŝŶŐ� ĂŶĚ� ƐĞůĨ-ĐŽŶƚƌŽů� ƐƚĂƚĞŵĞŶƚƐ� ĂƌĞ� ĂŝŵĞĚ� Ăƚ� ŚĞůƉŝŶŐ� ƐƚƵĚĞŶƚƐ� ĐŽƉĞ� ǁŝƚŚ� ĚŝĨĨŝĐƵůƚŝĞƐ͘� dŚĞ� ƐƚƵĚĞŶƚƐ� ƌĞƐƉŽŶĚĞĚ� ƚŽ� ƚŚĞ�
ĚŝĨĨŝĐƵůƚŝĞƐ�ƚŚĞǇ�ĨĂĐĞĚ�ďǇ�ƐĂǇŝŶŐ�͞/�ĐĂŶ�ĚŽ�ƚŚŝƐ�ŶŽ�ŵĂƚƚĞƌ�ŚŽǁ�ŚĂƌĚ�ŝƚ�ŝƐ͘͟�Žƌ�Η�ǀĞŶ�ŝĨ�/�ŵĂĚĞ�Ă�ŵŝƐƚĂŬĞ͕�/�ĐĂŶ�ĐŽƌƌĞĐƚ�ŝƚ�ůĂƚĞƌΗ͘�The 
ƐƚƵĚĞŶƚƐ�ǁŚŽ�ŐƵŝĚĞƐ� ĂŶĚ� ƐƵƉƉŽƌƚƐ� ƚŚĞŵƐĞůǀĞƐ�ǁŝƚŚ� ƚŚĞ� ƉŽƐŝƚŝǀĞ�ĞǆƉƌĞƐƐŝŽŶƐ� ƚŚƌŽƵŐŚŽƵƚ� ƚŚĞ�ƉƌŽĐĞƐƐ͕� ĞǀĞŶƚƵĂůůǇ�ƵƐĞƐ� ƌĞǁĂƌĚ�
ĞǆƉƌĞƐƐŝŽŶƐ� ƐƵĐŚ� ĂƐ� ͞'ƌĞĂƚ͕͊͟� ͞/� ĚŝĚ� ŝƚ͕͊͟� ͞�ǁĞƐŽŵĞ͊͟ ƚŽ�ŵŽƚŝǀĂƚĞ� ƚŚĞŵƐĞůǀĞƐ ;'ƌĂŚĂŵ͕� ,ĂƌƌŝƐ͕� Θ� ZĞŝĚ͕� ϭϵϵϮ͖�DĂƐŽŶ͕� ϮϬϬϮ͖�
DĂƐŽŶ͕�DĞĂĚĂŶ-<ĂƉůĂŶƐŬǇ͕�,ĞĚŝŶ͕�Θ�dĂĨƚ͕�ϮϬϭϯͿ͘ 

KŶĞ�ŽĨ�ƚŚĞ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�^Z^� ŝƐ�ŐŽĂů�ƐĞƚƚŝŶŐ͘�'ŽĂů�ƐĞƚƚŝŶŐ�ƉƌŽǀŝĚĞƐ ŵŽƚŝǀĂƚŝŽŶ�ƚŽ�ĂĐŚŝĞǀĞ�ĂŶǇ�ŐŽĂů͘�/ƚ�ŚĞůƉƐ�ƚŽ�ĨŽĐƵƐ�ŽŶ�Ă�
ƚĂƐŬ͕�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƐƚƌĂƚĞŐŝĞƐ�ŶĞĐĞƐƐĂƌǇ�ĨŽƌ�ƚŚĞ�ƚĂƐŬ͕�ĂŶĚ�ŵŽŶŝƚŽƌ�ƉƌŽŐƌĞƐƐ�ƚŽǁĂƌĚƐ�ƚŚĞ�ŐŽĂů�;^ĐŚƵŶŬ͕�ϮϬϬϭͿ͘�'ŽĂů�ƐĞƚƚŝŶŐ�ŐƵŝĚĞƐ�
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ϰϬϮ 
ĐŽŐŶŝƚŝŽŶ͕� ƉƌŽǀŝĚĞƐ� ĞǀĂůƵĂƚŝŽŶ� ĂŶĚ� ŵŽŶŝƚŽƌŝŶŐ� ŽĨ� ĐŽŐŶŝƚŝŽŶ� ;WŝŶƚƌŝĐŚ͕� ϮϬϬϬͿ͘� dŚƵƐ͕� ŐŽĂůƐ� ŚĞůƉ� ƚŚĞ� ŝŶĚŝǀŝĚƵĂů� ƚŽ� ƌĞŐƵůĂƚĞ� ŚŝƐ�
ďĞŚĂǀŝŽƌ�;�ŽƐĞŶƚŝŶŽ͕�ϮϬϭϳͿ͘ 

�ŶŽƚŚĞƌ�ĐŽŵƉŽŶĞŶƚ�ŽĨ�^Z^� ŝƐ�ƐĞůĨ-ŵŽŶŝƚŽƌŝŶŐ͘�^ĞůĨ-ŵŽŶŝƚŽƌŝŶŐ� ŝƐ�ƚŚĞ�ĂǁĂƌĞŶĞƐƐ�ŽĨ� ŝŶĚŝǀŝĚƵĂůƐ�ĂďŽƵƚ ŽǁŶ�ďĞŚĂǀŝŽƌ�ĚƵƌŝŶŐ�
ůĞĂƌŶŝŶŐ�;tĞďďĞƌ͕�^ĐŚĞƵĞƌŵĂŶŶ͕�DĐ�Ăůů͕�Θ��ŽůĞŵĂŶ͕�ϭϵϵϯͿ͘�^ĞůĨ-ŵŽŶŝƚŽƌŝŶŐ�ƉƌŽǀŝĚĞƐ�ĨĞĞĚďĂĐŬ�ƚŽ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ĂďŽƵƚ�ŚŝƐͬŚĞƌ�
ŽǁŶ�ďĞŚĂǀŝŽƌ�;^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘�tĞďďĞƌ�Ğƚ�Ăů͘�;ϭϵϵϯͿ�ƌĞƉŽƌƚ�ƚŚƌĞĞ�ďĂƐŝĐ�ǀŝĞǁƐ�ŽŶ�ƐĞůĨ-ŵŽŶŝƚŽƌŝŶŐ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŵĞƚĂĐŽŐŶŝƚŝǀĞ�
ǀŝĞǁ͕�ŝƚ�ŝƐ�ĞƐƚŝŵĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂůΖƐ�ĂǁĂƌĞŶĞƐƐ�ŽĨ�ŚŝƐ�ďĞŚĂǀŝŽƌ�ďǇ�ǁĂƚĐŚŝŶŐ�ĐĂƵƐĞƐ�ƚŽ�ĐŚĂŶŐĞ�ŽĨ�ƚŚĞ�ďĞŚĂǀŝŽƌ͘�dŚŝƐ�ĐŽŐŶŝƚŝǀĞ�
ĂǁĂƌĞŶĞƐƐ�ůĞĂĚƐ�ƚŽ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ĂŶŽƚŚĞƌ�ǀŝĞǁ͕�ƚŚĞ�ĂĐƚ�ŽĨ�ƐĞůĨ-ŵŽŶŝƚŽƌŝŶŐ�ƌĞƐƵůƚƐ�ŝŶ�ĂŶ�ĞǀĂůƵĂƚŝŽŶ�ƚŚĂƚ�ŝŵƉůŝĐŝƚůǇ�
ƌĞŝŶĨŽƌĐĞƐ�Žƌ�ƉƵŶŝƐŚĞƐ� ŝƚƐĞůĨ͘� dŚĞ� ƚŚŝƌĚ�ǀŝĞǁ�ƐƚĂƚĞƐ� ƚŚĂƚ�ƐĞůĨ-ŵŽŶŝƚŽƌŝŶŐ� ĨƵŶĐƚŝŽŶƐ�ĂƌĞ�Ă�ĐƵĞ�Žƌ� ƐƚŝŵƵůƵƐ� ƚŚĂƚ�ƉƌŽǀŝĚĞƐ�ĞǆƚĞƌŶĂů�
ĐŽŶƚƌŽů� ŽĨ� ďĞŚĂǀŝŽƌ͘� ^ĞůĨ-ŵŽŶŝƚŽƌŝŶŐ� ƌĞĨĞƌƐ� ƚŽ� ƚŚĞ� ŝŶĚŝǀŝĚƵĂůΖƐ� ĞǀĂůƵĂƚŝŽŶ� ĂŶĚ� ƌĞĐŽƌĚŝŶŐ� ŽĨ� the ŽǁŶ� ďĞŚĂǀŝŽƌ͘� Determining 
ǁŚĞƚŚĞƌ�Ă�ďĞŚĂǀŝŽƌ�ŚĂƐ�ŽĐĐƵƌƌĞĚ�Žƌ ŶŽƚ͕�ƌĞĨĞƌƐ�ƚŽ�ƐĞůĨ-ĞǀĂůƵĂƚŝŽŶ ;'ƌĂŚĂŵ͕�,ĂƌƌŝƐ͕�Θ�ZĞŝĚ͕�ϭϵϵϮͿ͘�dŚƌŽƵŐŚŽƵƚ�ƚŚĞ�^Z^�͕�ƐƚƵĚĞŶƚƐ�
ĂƌĞ�ƚĂƵŐŚƚ�ƚŽ�ŵŽŶŝƚŽƌ�ĂŶĚ�ĞǀĂůƵĂƚĞ�ƚŚĞ ƉƌŽĐĞƐƐ�ŽĨ�ĂĐŚŝĞǀŝŶŐ�ƚŚĞ�ŐŽĂů͘�^ƚƵĚĞŶƚƐ�ŵŽŶŝƚŽƌ�ƚŚĞŝƌ�ŽǁŶ�ƉƌŽŐƌĞƐƐ�ŝŶ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ƐƚĞƉƐ�
ǁŝƚŚ�ƚŚĞ�ĐŽŶƚƌŽů�ĐŚĂƌƚƐ�ƚŚĞǇ�ŚĂǀĞ�ĐƌĞĂƚĞĚ͘�tŚĞŶ�Ăůů�ƚŚĞ�ƐƚĞƉƐ�ĂƌĞ�ĐŽŵƉůĞƚĞĚ͕�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĐŚĞĐŬ�Ăůů�ƚŚĞ�ƐƚĞƉƐ�ĂŐĂŝŶ�;DĂƐŽŶ�Ğƚ 
Ăů͕͘�ϮϬϭϯͿ͘ 

^ĞůĨ-ŵŽƚŝǀĂƚŝŽŶ� ŚĂƉƉĞŶƐ�ǁŚĞŶ Ă� ƐƚƵĚĞŶƚ� ĐŽŵƉůĞƚĞƐ� Ă� ƚĂƐŬ� ĂŶĚ�ŵŽƚŝǀĂƚĞƐ� ŽŶĞƐĞůĨ͘ dŚŝƐ�ŵŽƚŝǀĂƚŝŽŶ� ĐĂŶ� ďĞ� ĂƐ� ĞĨĨĞĐƚŝǀĞ� ĂƐ�
ĞǆƚƌŝŶƐŝĐ�ŵŽƚŝǀĂƚŝŽŶ͘ dŚĞ�ƐƚƵĚĞŶƚ�ƐŚŽƵůĚ�ďĞ�ĂďůĞ�ƚŽ�ĐŽŶƚƌŽů�Ă�ƌĞŝŶĨŽƌĐĞƌ�ƚŚĂƚ�ǁŝůů�ŵŽƚŝǀĂƚĞ�ŚŝŵƐĞůĨ�ǁŝƚŚŽƵƚ�ĂŶǇ�ĞǆƚĞƌŶĂů�ŝŶĨůƵĞŶĐĞ͘�
,ŽǁĞǀĞƌ͕�ƚŚŝƐ�ĐŽŶƚƌŽů�ŵĂǇ�ŶŽƚ�ďĞ�ƉŽƐƐŝďůĞ�Ăƚ�ĨŝƌƐƚ͘��Ɛ�ŝŶ�ŽƚŚĞƌ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ĐŽŵƉŽŶĞŶƚƐ͕�Ă�ŐƌĂĚƵĂů�ƚƌĂŶƐŝƚŝŽŶ�ƵƐƵĂůůǇ�ƚĂŬĞ�ƉůĂĐĞ�
ŚĞƌĞ� ;'ƌĂŚĂŵ͕� ,ĂƌƌŝƐ͕� Θ� ZĞŝĚ͕� ϭϵϵϮͿ͘� �ĨƚĞƌ� ƚŚĞ� ƚĞĂĐŚĞƌ� ĂŶĚ� ƐƚƵĚĞŶƚƐ� ĚĞƚĞƌŵŝŶĞ� ƚŚĞ� ƌĞŝŶĨŽƌĐĞƌƐ͕� ƚŚĞ� ƐƚƵĚĞŶƚƐ� ĐŚŽŽƐĞ� ƚŚĞ�
ƌĞŝŶĨŽƌĐĞƌƐ� ǁŝƚŚ� ƚŚĞ� ĂƉƉƌŽǀĂů� ŽĨ� ƚŚĞ� ƚĞĂĐŚĞƌ͘� tŚĞŶ� ƚŚĞ� ƐƚƵĚĞŶƚ� ĂĐŚŝĞǀĞƐ� ƚŚĞ� ŐŽĂů͕� ŚĞ� ƌĞǁĂƌĚƐ� ŚŝŵƐĞůĨ͘� ZĞŝŶĨŽƌĐĞƌƐ� ĐĂŶ� ďĞ�
ŝŶƚĞƌŶĂů�Žƌ�ĞǆƚĞƌŶĂů�;^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘�tŝƚŚ�^Z^�͕�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ƚĂƵŐŚƚ�ŚŽǁ�ƚŽ�ƵƐĞ�ƉŽƐŝƚŝǀĞ�ƐĞůĨ-ĞǆƉƌĞƐƐŝŽŶƐ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ǁŚĞŶ�Ă�
ƐƚƵĚĞŶƚ�ĐŽŵƉůĞƚĞƐ�Ăůů�ƚŚĞ�ƐƚĞƉƐ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ, ƐƚƵĚĞŶƚ ĐĂŶ�ƌĞŝŶĨŽƌĐĞ�ŽǁŶƐĞůĨ ďǇ�ƐĂǇŝŶŐ�͞/�ĚŝĚ�Ă�ŐƌĞĂƚ�ũŽď͊͟�;�ĚŬŝŶƐ͕�ϮϬϭϱͿ͘�dŚƵƐ͕�
Ă� ƉŽƐŝƚŝǀĞ� ůĞĂƌŶŝŶŐ� ĞŶǀŝƌŽŶŵĞŶƚ� ĐĂŶ� ďĞ� ĐƌĞĂƚĞĚ� ;^ĂŶĚĞƌƐ͕� ϮϬϭϴͿ͘� /Ŷ� ^Z^�͕� ĂĨƚĞƌ� ĐŽŵƉůĞƚŝŶŐ� ƚŚĞŝƌ� ƚĂƐŬƐ͕� ƐƚƵĚĞŶƚƐ� ƌĞŝŶĨŽƌĐĞ�
ƚŚĞŵƐĞůǀĞƐ�ǁŝƚŚ�ƚŚĞ�ŐƌĂƉŚƐ�ƚŚĞǇ�Ĩŝůů�ŝŶ�ĂďŽƵƚ�ƚŚĞŝƌ�ƉĞƌĨŽƌŵĂŶĐĞ�;DĂƐŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϯͿ͘ 
/Ŷ�tŚŝĐŚ�&ŝĞůĚƐ�ŝƐ ^Z^��hƐĞĚ͍ 

'ƌĂŚĂŵ�ĂŶĚ�,ĂƌƌŝƐ�ĚĞǀĞůŽƉĞĚ�ƚŚĞ�^Z^� ŵŽĚĞů�ĨŽƌ�ƚĞĂĐŚŝŶŐ�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ�ŝŶ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ůĞĂƌŶŝŶŐ�ĚŝƐĂďŝůŝƚŝĞƐ ;&ĞƐƚĂƐ͕�ϮϬϭϱͿ͘�
DŽƐƚ� ŽĨ� ƚŚĞ� ƐƚƵĚŝĞƐ� ŝŶ� ƚŚŝƐ� ĨŝĞůĚ�ǁĞƌĞ� ĐŽŶĚƵĐƚĞĚ� ŽŶ� ƐƚƵĚĞŶƚƐ�ǁŝƚŚ� ůĞĂƌŶŝŶŐ� ĚŝƐĂďŝůŝƚŝĞƐ ;>ĂŶĞ� Ğƚ� Ăů͕͘� ϮϬϬϴ͖� ZĞŝĚ͕� ,ĂŐĂŵĂŶ͕�Θ�
'ƌĂŚĂŵ͕�ϮϬϭϰͿ͘��ƉĂƌƚ�ĨƌŽŵ�ƚŚŝƐ͕�ŝƚ�ŚĂƐ�ďĞĞŶ�ƐĞĞŶ�ƚŚĂƚ�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ŶŽƌŵĂů�ĐůĂƐƐƌŽŽŵƐ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�;&ĞƐƚĂƐ�
Ğƚ� Ăů͕͘� ϮϬϭϱ͖�'ƌĂŚĂŵ�Θ�,ĂƌƌŝƐ͕� ϮϬϬϯ͖�'ƌĂŚĂŵ͕�,ĂƌƌŝƐ�Θ�DĂƐŽŶ͕� ϮϬϬϱ͖�,ĂƌƌŝƐ͕�'ƌĂŚĂŵ�Θ��ĚŬŝŶƐ͕� ϮϬϭϱ͖� dƌĂĐǇ͕�ZĞŝĚ�Θ�'ƌĂŚĂŵ͕�
ϮϬϬϵͿ͘�/ƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƐƚƵĚŝĞƐ�ŽŶ�ƚĞĂĐŚŝŶŐ�ǁƌŝƚŝŶŐ�ƌĂŶŐĞ�ĨƌŽŵ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ƚŽ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�;'ƌĂŚĂŵ�Θ�,ĂƌƌŝƐ͕�ϭϵϵϯ͖�,ĂƌƌŝƐ�
Ğƚ�Ăů͕͘�ϮϬϬϯͿ͘ 

�Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�ŵĞƚĂ-ĂŶĂůǇƐŝƐ�ƐƚƵĚŝĞƐ�ŽŶ�^Z^�͕� ŝƚ�ŚĂƐ�ďĞĞŶ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�^Z^� ŝƐ�ŵŽƌĞ�ĞĨĨĞĐƚŝǀĞ�ƚŚĂŶ�ŽƚŚĞƌ�ǁƌŝƚŝŶŐ�ƚĞĂĐŚŝŶŐ�
ŵĞƚŚŽĚƐ� ;'ƌĂŚĂŵ͕�^͕͘�DĐ<ĞŽǁŶ͕��͕͘�<ŝƵŚĂƌĂ͕�^͘ǀĞ�,ĂƌƌŝƐ͕�<͕͘ ϮϬϭϮ͖�'ƌĂŚĂŵ�Θ�WĞƌŝŶ͕�ϮϬϬϳͿ͘ ^Z^� ŚĂƐ�ƉƌŽǀŝĚĞĚ�ŵĂŶǇ� ƚǇƉĞƐ�ŽĨ�
ĚĞǀĞůŽƉŵĞŶƚ� ŝŶ�ǁƌŝƚŝŶŐ� ƚĞĂĐŚŝŶŐ͕� ƐƵĐŚ�ĂƐ�ƉĞƌƐŽŶĂů�ŶĂƌƌĂƚŝǀĞƐ͕� ƐƚŽƌǇ�ǁƌŝƚŝŶŐ͕�ƉĞƌƐƵĂƐŝǀĞ�ĞƐƐĂǇƐ͕�ĂŶĚ� ŝŶĨŽƌŵĂƚŝǀĞ�ĞƐƐĂǇƐ͘� /ƚ�ǁĂƐ�
ĞĨĨĞĐƚŝǀĞ�ŝŶ�ƉůĂŶŶŝŶŐ�ĂŶĚ�ƌĞǀŝƐŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�ƐƵĐŚ�ĂƐ�ďƌĂŝŶƐƚŽƌŵŝŶŐ͕�ƐĞůĨ-ŵŽŶŝƚŽƌŝŶŐ͕�ƌĞĂĚŝŶŐ�ĨŽƌ�ŝŶĨŽƌŵĂƚŝŽŶ͕�ĂŶĚ�ŽƌŐĂŶŝǌŝŶŐ�ǁŝƚŚ�
ƉĞĞƌƐ�;,ĂƌƌŝƐ�Ğƚ�Ăů͕͘�ϮϬϬϯͿ͘�^ƚƵĚĞŶƚƐ�ŚĂǀĞ�ŝŵƉƌŽǀĞĚ�ŝŶ�ŝŶĚŝĐĂƚŽƌƐ�ŽĨ�ƐƚƵĚĞŶƚ�ƉĞƌĨŽƌŵĂŶĐĞ�ƐƵĐŚ�ĂƐ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ǁƌŝƚŝŶŐ͕�ǁƌŝƚŝŶŐ�
ŬŶŽǁůĞĚŐĞ͕�ǁƌŝƚŝŶŐ�ĂƉƉƌŽĂĐŚ͕�ĂŶĚ�ƐĞůĨ-ĞĨĨŝĐĂĐǇ�;'ƌĂŚĂŵ͕�,ĂƌƌŝƐ͕�DĐ�ƌƚŚƵƌ͕�Θ�^ĐŚǁĂƌǌ͕�ϭϵϵϭͿ͘ 

�ůƚŚŽƵŐŚ� ŶŽƚ� ĂƐ� ŝŶƚĞŶƐĞůǇ� ĂƐ� ŝŶ�ǁƌŝƚŝŶŐ� ƚĞĂĐŚŝŶŐ͕� ^Z^� ŚĂƐ� ďĞĞŶ� ĂƉƉůŝĞĚ� ŝŶ� ƚŚĞ� ĨŝĞůĚ� ŽĨ� ƌĞĂĚŝŶŐ� ŝŶ� ƌĞĐĞŶƚ� ǇĞĂƌƐ� ;:ŽŚŶƐŽŶ͕�
'ƌĂŚĂŵ͕�Θ�,ĂƌƌŝƐ͕�ϭϵϵϳ͖�DĂƐŽŶ͕�ϮϬϬϰ͖�DĂƐŽŶ͕�ϮϬϭϯ͖�DĂƐŽŶ�Ğƚ�Ăů͕͘�ϮϬϬϲ͖�DĂƐŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϮ͖�DĂƐŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϯ͖�PǌĚĞŵŝƌ�ĂŶĚ�
<ŦƌŽŒůƵ͕� ϮϬϭϳ͖� ZĞŐŽǀŝĐŚ� ĂŶĚ� WĞƌŝŶ͕� ϮϬϬϴͿ͘� DĂƐŽŶ� Ğƚ� Ăů͘� ;ϮϬϭϯͿ� ƚĂƵŐŚƚ� ůŽǁ-ĂĐŚŝĞǀŝŶŐ� ĨŽƵƌƚŚ-ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐ� Ă� ƌĞĂĚŝŶŐ�
ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐǇ�ƵƐŝŶŐ�^Z^� ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ŝŶĨŽƌŵĂƚŝǀĞ�ƚĞǆƚƐ͘�ZĞŐŽǀŝĐŚ�ĂŶĚ�WĞƌŝŶ�;ϮϬϬϴͿ�ƚĂƵŐŚƚ�ƐƚƌĂƚĞŐǇ�ƚŽ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�
ďĞŚĂǀŝŽƌĂů�ĂŶĚ�ĂƚƚĞŶƚŝŽŶ�ĚŝƐŽƌĚĞƌƐ�ƵƐŝŶŐ�^Z^�͘�,ĞĚŝŶ͕�DĂƐŽŶ͕�ĂŶĚ�'ĂĨĨŶĞǇ�;ϮϬϭϭͿ�ƚĂƵŐŚƚ�ƐƚƌĂƚĞŐǇ�ƚŽ�ƚǁŽ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĂƚƚĞŶƚŝŽŶ�
ĚĞĨŝĐŝƚ�ĚŝƐŽƌĚĞƌ͘ 

dŚĞ�ĞĨĨĞĐƚ�ŽĨ�^Z^� ŽŶ�ŵĞƚĂĐŽŐŶŝƚŝŽŶ͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŝŵƉŽƌƚĂŶƚ�ĚĞƚĞƌŵŝŶĂŶƚƐ�ŽĨ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ͕�ŚĂƐ�ďĞĞŶ�ƚƌŝĞĚ�
ƚŽ�ďĞ�ƌĞǀĞĂůĞĚ�ƚŚƌŽƵŐŚ�ƐƚƵĚŝĞƐ͘�ZŽŽŚĂŶŝ͕�,ĂƐŚĞŵŝĂŶ͕�ĂŶĚ��ƐŝĂďĂŶŝ�;ϮϬϭϲͿ ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�
^Z^� ŝŵƉƌŽǀĞƐ�ƚŚĞ�ŵĞƚĂĐŽŐŶŝƚŝŽŶ�ŽĨ�ƐĞĐŽŶĚ�ůĂŶŐƵĂŐĞ�ůĞĂƌŶĞƌƐ͘�/Ŷ�Ă�ƐŝŵŝůĂƌ�ƐƚƵĚǇ͕�ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�^Z^� ǁĂƐ�ĞĨĨĞĐƚŝǀĞ�ŽŶ�
ůŝƐƚĞŶŝŶŐ�ĂŶĚ�ŵĞƚĂĐŽŐŶŝƚŝǀĞ�ĂǁĂƌĞŶĞƐƐ�;^ĂŵĂŶŝ�Θ��ŝƌŝĂ͕�ϮϬϭϱͿ͘ 

�ŶŽƚŚĞƌ� ĂƌĞĂ� ǁŚĞƌĞ� ^Z^� ƵƐĞĚ� ŝƐ� ŵĂƚŚĞŵĂƚŝĐƐ͘� ^ƚƵĚŝĞƐ� ŚĂǀĞ� ďĞĞŶ� ĐŽŶĚƵĐƚĞĚ� ǁŝƚŚ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ůĞĂƌŶŝŶŐ� ĚŝƐĂďŝůŝƚŝĞƐ in 
ƐŽůǀŝŶŐ�ǁŽƌĚ� ƉƌŽďůĞŵƐ� ŝŶ�ŵĂƚŚĞŵĂƚŝĐƐ� ;�ĂƐĞ͕� ,ĂƌƌŝƐ͕� Θ�'ƌĂŚĂŵ� ϭϵϵϮ͖� �ĂƐƐĞů� Θ� ZĞŝĚ͕� ϭϵϵϲ͖�tŽŶŐ͕� ,ĂƌƌŝƐ͕� 'ƌĂŚĂŵ�Θ� �ƵƚůĞƌ͕�
ϮϬϬϯͿ͘��ƵĞŶĐĂ-�ĂƌůŝŶŽ͕�&ƌĞĞŵĂŶ-'ƌĞĞŶ͕�^ƚĞƉŚĞŶƐŽŶ͕�ĂŶĚ�,ĂƵƚŚ�;ϮϬϭϲͿ�ƵƐĞĚ�ƚŚĞ�^Z^� ŵŽĚĞů� ŝŶ�ƚĞĂĐŚŝŶŐ�ŵƵůƚŝ-ƐƚĞƉ�ĞƋƵĂƚŝŽŶƐ͘�
dŚĞ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�Ɛŝǆ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĂŶ�ĂǀĞƌĂŐĞ�ĂŐĞ�ŽĨ�ϭϯ�ǁŚŽ�ŚĂĚ�ĚŝĨĨŝĐƵůƚŝĞƐ�ŝŶ�ŵĂƚŚĞŵĂƚŝĐƐ͘��ĂƐƐĞů�ĂŶĚ�ZĞŝĚ 
;ϭϵϵϲͿ�ƚĂƵŐŚƚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐƚƌĂƚĞŐǇ�ƚŽ�ƚǁŽ�ƚŚŝƌĚ�ĂŶĚ�ƚǁŽ�ĨŽƵƌƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ŵŝůĚ�ĚŝƐĂďŝůŝƚŝĞƐ�ǁŝƚŚ�^Z^�͘�<ĂƌĂďƵůƵƚ�
ĂŶĚ� PǌŵĞŶ� ;ϮϬϭϴͿ� ƚĂƵŐŚƚ� ƚŚĞ� ͞hŶĚĞƌƐƚĂŶĚ� ĂŶĚ� ƐŽůǀĞ͟� ƐƚƌĂƚĞŐǇ� ǁŝƚŚ� ^Z^� ŝŶ� ŽƌĚĞƌ� ƚŽ� ŐĂŝŶ� ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ� ƐŬŝůůƐ͘� �ŶŶŝƐ� ĂŶĚ�
>ŽƐŝŶƐŬŝ� ;ϮϬϭϵͿ� ƚƌŝĞĚ� ƚŽ� ƚĞĂĐŚ� ĂĚĚŝƚŝŽŶ� ĂŶĚ� ƐƵďƚƌĂĐƚŝŽŶ� ŝŶ� ĨƌĂĐƚŝŽŶƐ� ƚŽ� ĨŝĨƚŚ� ŐƌĂĚĞ� ƐƚƵĚĞŶƚƐ�ǁŝƚŚ� ůĞĂƌŶŝŶŐ� ĚŝĨĨŝĐƵůƚŝĞƐ�ǁŝƚŚ� ƚŚŝƐ�
ŵŽĚĞů͘ 

�ůƚŚŽƵŐŚ� ŶŽƚ� ĂƐ� ŝŶƚĞŶƐĞ� ĂƐ� ƚŚĞ� ĨŝĞůĚƐ� ŵĞŶƚŝŽŶĞĚ� ĂďŽǀĞ͕� ƐƚƵĚŝĞƐ� ŚĂǀĞ� ĂůƐŽ� ďĞĞŶ� ĐĂƌƌŝĞĚ� ŽƵƚ� ƚŽ� ĚĞǀĞůŽƉ� ĚŝĨĨĞƌĞŶƚ�
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ� ŽĨ� ƐƚƵĚĞŶƚƐ͘� �� ŐƌŽƵƉ� ŽĨ� ƚĞĂĐŚĞƌƐ� ĨƌŽŵ� ƉƌŝŵĂƌǇ� ƐĐŚŽŽů� ƚŽ� ŚŝŐŚ� ƐĐŚŽŽů� ŝŶǀĞƐƚŝŐĂƚĞĚ� ƚŚĞ� ĞĨĨĞĐƚƐ� ŽĨ� ^Z^� ŽŶ�
ŚŽŵĞǁŽƌŬ�ĐŽŵƉůĞƚŝŽŶ�ĂŶĚ�ŽƌŐĂŶŝǌĂƚŝŽŶ�;tŽŶŐ�Ğƚ�Ăů͕͘�ϮϬϬϯͿ͘ 
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ϰϬϯ 
,Žǁ�ŝƐ�SRSD Applied in Teaching Reading Comprehension Strategy? 

^Z^� ŝƐ�Ă�ŵŽĚĞů�ƚŚĂƚ�ĐĂŶ�ďĞ�ĂƉƉůŝĞĚ�ǁŝƚŚ�ŵĂŶǇ�ƐƚƵĚĞŶƚ�ŐƌŽƵƉƐ ;'ƌĂŚĂŵ�Θ�,ĂƌƌŝƐ͕�ϮϬϬϯͿ͘�tŚŝůĞ�ƚĞĂĐŚŝŶŐ�ƐƚƌĂƚĞŐǇ�ǁŝƚŚ�ƚŚĞ�
ŵŽĚĞů͕�Ɛŝǆ�ďĂƐŝĐ�ƐƚĞƉƐ�ĂƌĞ�ĞŵƉŚĂƐŝǌĞĚ͘�dŚĞ�ƵƐĞ�ŽĨ�ƚŚĞƐĞ�ƐƚĞƉƐ�ƚŽŐĞƚŚĞƌ�ĐŽŶƐƚŝƚƵƚĞƐ�ƚŚĞ�ŽƉĞƌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŽĚĞů ;^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘�
dŚĞ�ĨŽƵƌ�ďĂƐŝĐ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�;ŐŽĂů�ƐĞƚƚŝŶŐ͕�ƐĞůĨ-ŵŽŶŝƚŽƌŝŶŐ͕�ƐĞůĨ-ƚĞĂĐŚŝŶŐ�ĂŶĚ�ƐĞůĨ-ŵŽƚŝǀĂƚŝŽŶͿ�ĂƌĞ�ƉƵƚ�ŝŶ�ƚŽ�ƚŚĞ�
ƐƚĞƉƐ� ĨŽƌ� ƐƵƉƉŽƌƚĞĚ� ƚŽ� ƐƚƵĚĞŶƚƐ� ůĞĂƌŶ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ĂŶĚ� ĂƉƉůǇ� ŝƚ� ŝŶĚĞƉĞŶĚĞŶƚůǇ� ;,ĂƌƌŝƐ͕� 'ƌĂŚĂŵ͕� DĂƐŽŶ͕� Θ� ^ĂĚĚůĞƌ͕� ϮϬϬϮͿ͘ 
�ůƚŚŽƵŐŚ� ŝƚ� ŝƐ� ĞƐƐĞŶƚŝĂů� ƚŽ� ĐŽŵƉůĞƚĞ� Ăůů� ƚŚĞ� ƐƚĞƉƐ͕� ƚŚĞƌĞ� ŝƐ� ĨůĞǆŝďŝůŝƚǇ� ŝŶ� ƚŚŝƐ� ƉƌŽĐĞƐƐ͘� dŚŝƐ� ĨůĞǆŝďŝůŝƚǇ� ďĞƚǁĞĞŶ� ƚŚĞ� ƐƚĞƉƐ� ĂůůŽǁƐ�
ƚĞĂĐŚĞƌƐ�ƚŽ�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�ƐƚĞƉƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŚŝůĞ�ƵƐŝŶŐ�ƚŚĞ�ŵŽĚĞů͘�dŚĞ�ƐƚĞƉƐ�ĐĂŶ�ďĞ�ƌĞƉĞĂƚĞĚ�ǁŚĞŶ�
ŶĞĐĞƐƐĂƌǇ͕�ŵŽƌĞ�ƚŚĂŶ�ŽŶĞ�ƐƚĞƉ�ŵĂǇ�ďĞ�ĞŵƉŚĂƐŝǌĞĚ�ŝŶ�Ă�ůĞƐƐŽŶ͕�Žƌ�ŝŶ�ƐŽŵĞ�ĐĂƐĞƐ�Ă�ƐƚĞƉ�ŵĂǇ�ďĞ�ƐŬŝƉƉĞĚ�;'ƌĂŚĂŵ�Θ�,ĂƌƌŝƐ͕�ϮϬϬϯ͖�
,ĂƌƌŝƐ�Ğƚ�Ăů͕͘�ϮϬϬϯͿ͘�dŚĞƐĞ�ƐƚĞƉƐ�ĂƌĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�ĚĞƚĂŝů�ďĞůŽǁ͘ 

1- �ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ͗�dŚŝƐ�ŝƐ�ƚŚĞ�ƐƚĂŐĞ�ǁŚĞƌĞ�ƚĞĂĐŚĞƌƐ�ĚĞĨŝŶĞ�ƚŚĞ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƐŬŝůůƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�
ƵƐĞ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĂŶĚ�ƌĞǀĞĂů�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�;,ĂƌƌŝƐ�Ğƚ�Ăů͕͘�ϮϬϬϯ͖�^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘�tŽƌĚƐ�ĂŶĚ ĐŽŶĐĞƉƚƐ�
ĂƌĞ� ĞǆƉůĂŝŶĞĚ� Ăƚ� ƚŚŝƐ� ƐƚĂŐĞ� ĨŽƌ� ƚŚĞ� ƐƚƵĚĞŶƚ� ƚŽ� ƉƌĂĐƚŝĐĞ� ƐƚƌĂƚĞŐǇ� ĂŶĚ� ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ� ƉƌŽĐĞĚƵƌĞƐ͘� dŚĞ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ� ƉƌŝŽƌ�
ŬŶŽǁůĞĚŐĞ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ŵŽǀĞ�ŽŶ�ƚŽ�ŽƚŚĞƌ�ƐƚĞƉƐ͘�dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�ĐŽŶƚŝŶƵĞƐ�ŝŶ�ƚŚĞ�ƐĞĐŽŶĚ�ĂŶĚ�
ƚŚŝƌĚ�ƐƚĂŐĞƐ�;,ĂƌƌŝƐ�Ğƚ�Ăů͕͘�ϮϬϬϯͿ͘ 

/Ŷ�ƚŚŝƐ�ƐƚĞƉ͕�ƚǁŽ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ƉƌŽĐĞĚƵƌĞƐ͕�ŐŽĂů�ƐĞƚƚŝŶŐ�ĂŶĚ�ƐĞůĨ-ŵŽŶŝƚŽƌŝŶŐ͕�ĂƌĞ�ŝŶƚƌŽĚƵĐĞĚ�ƚŽ�ƐƚƵĚĞŶƚƐ�;,ĂƌƌŝƐ�Ğƚ�Ăů͕͘�ϮϬϬϮͿ͘�
�ŵƉŚĂƐŝƐ�ŝƐ�ƉůĂĐĞĚ�ŽŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƐĞůĨ-ĞǆƉƌĞƐƐŝŽŶƐ͘��ƚ�ƚŚŝƐ�ƐƚĂŐĞ͕�ƚŚĞ�ƚĞĂĐŚĞƌ�ŚĞůƉƐ�ƐƚƵĚĞŶƚƐ�ĚĞǀĞůŽƉ�ƐĞůĨ-ĞǆƉƌĞƐƐŝŽŶ͘��ƚ�
ƚŚŝƐ�ƐƚĂŐĞ͕�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ƐĞĞ�ƚŚĞŵƐĞůǀĞƐ�ĂƐ� ŝŶĂĚĞƋƵĂƚĞ�ĂƌĞ�ĚŝƌĞĐƚĞĚ�ƚŽ�ŵĂŬĞ�ƉŽƐŝƚŝǀĞ�ƐƚĂƚĞŵĞŶƚƐ͘���ĚŝƐĐƵƐƐŝŽŶ�ĞŶǀŝƌŽŶŵĞŶƚ� ŝƐ�
ĐƌĞĂƚĞĚ�ŝŶ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ĂďŽƵƚ�ŚŽǁ�ŶĞŐĂƚŝǀĞ�ĞǆƉƌĞƐƐŝŽŶƐ�ǁŝůů�ĂĨĨĞĐƚ�ŽƵƌ�ďĞŚĂǀŝŽƌ�;,ĂƌƌŝƐ�Ğƚ�Ăů͕͘�ϮϬϬϯͿ͘ 

Ϯ- �ŝƐĐƵƐƐŝŽŶ͗� /Ŷ� ƚŚĞ� ĚŝƐĐƵƐƐŝŽŶ� ƐƚĞƉ͕� ŚŽǁ� ĂŶĚ�ǁŚĞŶ� ƚŽ� ƵƐĞ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ŝƐ� ĚŝƐĐƵƐƐĞĚ͘� /ƚ� ĂůƐŽ� ĨŽĐƵƐĞƐ� ŽŶ� ŚŽǁ� ƚŽ� ƵƐĞ� ƚŚĞ�
ƐƚƌĂƚĞŐǇ� ŝŶ� ŶĞǁ� ƐŝƚƵĂƚŝŽŶƐ� ;,ĂƌƌŝƐ� Ğƚ� Ăů͕͘� ϮϬϬϯ͖� ^ĂŶĚůĞƌ͕� ϮϬϭϴͿ͘� /Ŷ� ƚŚŝƐ� ƐƚĞƉ͕� ƚŚĞ� ŝŵƉŽƌƚĂŶĐĞ� ŽĨ� ƚŚĞ� ƐƚƵĚĞŶƚΖƐ� ƉĞƌĨŽƌŵĂŶĐĞ� ŝƐ�
ĞŵƉŚĂƐŝǌĞĚ�ŝŶ�ƚŚĞ�ŐŽŽĚ�ƵƐĞ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ͘�^ƚƵĚĞŶƚƐ�ĂƌĞ�ĂƐŬĞĚ�ƚŽ�ŵĂŬĞ�Ă�ǁƌŝƚƚĞŶ�ĐŽŵŵŝƚŵĞŶƚ�ƚŽ�ŝŵƉůĞŵĞŶƚ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĂŶĚ�
ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ƉƌŽĐĞĚƵƌĞƐ͘�dŚƵƐ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŽ�ŵŽƚŝǀĂƚĞ�ƚŚĞ�ƐƚƵĚĞŶƚ�ƚŽ�ƵƐĞ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�;,ĂƌƌŝƐ�Ğƚ�Ăů͕͘�ϮϬϬϯͿ͘�^ŝŶĐĞ�ŝƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�
ƚŽ�ƵƐĞ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ŝŶĚĞƉĞŶĚĞŶƚůǇ�ŝŶ�^Z^�͕�ƚŚĞ�ƐƚƵĚĞŶƚ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ĂĚŽƉƚ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�;,ĂŐĂŵĂŶ�Θ��ĂƐĞǇ͕�ϮϬϭϲͿ͘�dŚĞƌĞĨŽƌĞ͕�
ƐƚƵĚŝĞƐ�ĂƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ƚŚŝƐ�ĚŝƌĞĐƚŝŽŶ͘�/Ŷ�ƚŚŝƐ�ƐƚĞƉ͕�ƚŚĞ�ƐƚĞƉƐ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĂƌĞ�ĞǆƉůĂŝŶĞĚ͘��ďďƌĞǀŝĂƚŝŽŶƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƐƚĞƉƐ�ŽĨ�
ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĞǆƉůĂŝŶĞĚ�ĂƌĞ�ŝŶƚƌŽĚƵĐĞĚ�ƚŽ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�;^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘�dŚĞƐĞ�ĂďďƌĞǀŝĂƚŝŽŶƐ�ĞŶƐƵƌĞ�ƚŚĂƚ�ƚŚĞ�ƐƚĞƉƐ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�
ĂƌĞ�ŵĞŵŽƌĂďůĞ͘ 

3- DŽĚĞůŝŶŐ͗� /Ŷ� ƚŚŝƐ� ƐƚĞƉ͕� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ŝƐ� ŵŽĚĞůĞĚ� ƐǇƐƚĞŵĂƚŝĐĂůůǇ� ďǇ� ƚŚĞ� ƚĞĂĐŚĞƌ͘� ^ƚƌĂƚĞŐŝĐ� ŵŽĚĞůŝŶŐ� ŝƐ� ĂŶ� ŝŵƉŽƌƚĂŶƚ�
ĐŽŵƉŽŶĞŶƚ�ƚŚĂƚ�ŝŶĐůƵĚĞƐ�ŵŽƌĞ�ƚŚĂŶ ƐŝŵƉůǇ ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�ƐƚƌĂƚĞŐǇ�ƐƚĞƉƐ͘�/Ŷ�Ă�ŐŽŽĚ�ŵŽĚĞůŝŶŐ͕�ƚŚĞ�ƐƚƵĚĞŶƚ�ŝƐ�ĂůůŽǁĞĚ�ƚŽ�ƐĞĞ�
ƚŚĞ� ƚŚŝŶŬŝŶŐ�ƉƌŽĐĞƐƐĞƐ� ƚŚĂƚ� Ă� ƐŬŝůůĞĚ�ƉĞƌƐŽŶ�ƵƐĞƐ� ƚŽ� ŝŵƉůĞŵĞŶƚ� ƚŚĞ� ƐƚƌĂƚĞŐǇ͘�DŽĚĞůŝŶŐ�ƉƌŽǀŝĚĞƐ� ŝŵƉŽƌƚĂŶƚ� ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�
ǁŚǇ�ƚŚĞ�ƐƚĞƉƐ�ŝŶ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĂƌĞ�ĂƉƉůŝĞĚ�ĂŶĚ�ŚŽǁ�ŝƚ�ŚĞůƉƐ�ŝŶ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�;,ĂŐĂŵĂŶ�Θ��ĂƐĞǇ͕�ϮϬϭϲͿ͘�dŚŝŶŬ-ĂůŽƵĚ�ŝƐ�ĂƉƉůŝĞĚ�ŝŶ�
ŵŽĚĞůŝŶŐ� ƚŚĞ� ƐƚƌĂƚĞŐǇ͘� dŚĞ� ƚĞĂĐŚĞƌ� ĞǆƉůĂŝŶƐ� ĞĂĐŚ� ƐƚĞƉ� ŽĨ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ĂůŽƵĚ� ĂŶĚ� ƐŚŽǁƐ� ƚŚĞ� ƐƚƵĚĞŶƚƐ� ŚŽǁ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ŝƐ�
ŝŵƉůĞŵĞŶƚĞĚ�;^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘ 

4- DĞŵŽƌŝǌĂƚŝŽŶ͗� dŚŝƐ� ƐƚĞƉ� ŝƐ� ŶĞĐĞƐƐĂƌǇ� ĨŽƌ� ƐƚƵĚĞŶƚƐ� ƚŽ� ƵƐĞ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ŝŶĚĞƉĞŶĚĞŶƚůǇ� ;^ĂŶĚĞƌƐ͕� ϮϬϭϴͿ͘�DĞŵŽƌŝǌŝŶŐ� ƚŚĞ�
ƐƚĞƉƐ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ǁŝůů�ĞŶĂďůĞ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĂƉƉůǇ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĂƵƚŽŵĂƚŝĐĂůůǇ�;,ĂŐĂŵĂŶ�Θ��ĂƐĞǇ͕�ϮϬϭϳͿ͘ 

5- ^ƵƉƉŽƌƚŝŶŐ͗�^ƚƵĚĞŶƚƐΖ�ƵƐĞ�ŽĨ�ƐƚƌĂƚĞŐǇ�ŝƐ�ƐƵƉƉŽƌƚĞĚ�Ăƚ�ƚŚŝƐ�ƐƚĂŐĞ͘�^ƚƵĚĞŶƚƐ�ŝŵƉůĞŵĞŶƚ�ƚŚĞ�ƐƚƌĂƚĞŐǇ͕�ƐĞůĨ-ƚĞĂĐŚŝŶŐ�ĂŶĚ�ŽƚŚĞƌ�
ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ǁŝƚŚ�ƚŚĞ�ƐƵƉƉŽƌƚ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌ�;^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘�dŚĞƐĞ�ĐŽŵƉŽŶĞŶƚƐ�ŚĞůƉ�ƐƵƉƉŽƌƚ�ĞŵŽƚŝŽŶĂů�ĂŶĚ�
ĐŽŐŶŝƚŝǀĞ� ĐŚĂŶŐĞ� ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶ� ;,ĂƌƌŝƐ� Ğƚ� Ăů͕͘� ϮϬϬϯͿ͘� dŚĞ� ƚĞĂĐŚĞƌ� ĂŶĚ� ƐƚƵĚĞŶƚ� ǁŽƌŬ� ƚŽŐĞƚŚĞƌ� ĚƵƌŝŶŐ� ƚŚŝƐ� ƉŚĂƐĞ͘�tŚŝůĞ� ƚŚĞ�
ƚĞĂĐŚĞƌ�ŝŶŝƚŝĂůůǇ�ƐƵƉƉŽƌƚƐ�ƚŚĞ�ƐƚƵĚĞŶƚ�Ăƚ�ĞǀĞƌǇ�ƐƚĂŐĞ͕�ƚŚŝƐ�ƐƵƉƉŽƌƚ�ŝƐ�ƌĞĚƵĐĞĚ�ŽǀĞƌ�ƚŝŵĞ͘�dŚŝƐ�ƉŚĂƐĞ�ůĞŶŐƚŚĞŶƐ�Žƌ�ƐŚŽƌƚĞŶƐ�ĂƐ�ƚŚĞ�
ƐƚƵĚĞŶƚ�ƉƌŽŐƌĞƐƐĞƐ͘�dŚŝƐ�ŝƐ�ƚŚĞ�ůŽŶŐĞƐƚ�ƐƚĞƉ�ŽĨ�ƚŚĞ�^Z^� ;,ĂŐĂŵĂŶ�Θ��ĂƐĞǇ͕�ϮϬϭϲͿ͘ 

ϲ- /ŶĚĞƉĞŶĚĞŶƚ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ͗��ƚ�ƚŚŝƐ�ƐƚĂŐĞ͕�ƚŚĞ�ƐƚƵĚĞŶƚ�ƐŚŽƵůĚ�ďĞ�ĂďůĞ�ƚŽ�ĂƉƉůǇ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ŝŶĚĞƉĞŶĚĞŶƚůǇ͘�dŚĞ�ƚĞĂĐŚĞƌ�
ĨŽůůŽǁƐ�ƚŚĞ�ƐƚƵĚĞŶƚ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĞ�ĐŽƌƌĞĐƚ�ƵƐĞ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ͘�dĞƐƚƐ�ĂŶĚ�ůĞĐƚƵƌĞƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ƚƌĂĐŬ�ƐƚƵĚĞŶƚ�ƐƵĐĐĞƐƐ͘�/Ŷ�ƐŽme 
ĐĂƐĞƐ͕�ƚŚĞ�ƐƚƵĚĞŶƚ�ĐĂŶ�ĂĚũƵƐƚ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞŝƌ�ŽǁŶ�ŶĞĞĚƐ͘��Ɛ�ůŽŶŐ�ĂƐ�ƚŚĞ�ƐƚƵĚĞŶƚΖƐ�ƐƵĐĐĞƐƐ�ŝƐ�ŚŝŐŚ͕�ƚŚĞ�ƐƚƵĚĞŶƚ�ĐĂŶ�
ĂƌƌĂŶŐĞ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ŚŝŵƐĞůĨ�;,ĂŐĂŵĂŶ͕�>ƵƐĐŚĞŶ͕�Θ�ZĞŝĚ͕�ϮϬϭϬͿ͘ 

In ^Z^�͕� ůĞƐƐŽŶƐ� ĂƌĞ� ĂƌƌĂŶŐĞĚ� ďĞƚǁĞĞŶ� ϮϬ� ĂŶĚ� ϲϬ� ŵŝŶƵƚĞƐ͕� Ăƚ� ůĞĂƐƚ� ƚŚƌĞĞ� ƚŝŵĞƐ� Ă� ǁĞĞŬ͘� >ĞƐƐŽŶ� ƚŝŵĞƐ� ĐĂŶ� ďĞ� ĂĚũƵƐƚĞĚ�
ĂĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ĐůĂƐƐ� ůĞǀĞů͘� &Žƌ� ƉƌŝŵĂƌǇ� ƐĐŚŽŽů� ƐƚƵĚĞŶƚƐ� ĂŐĞĚ� ϴ-ϭϮ͕� ϯϬ-ϰϬ�ŵŝŶƵƚĞƐ� ŽĨ� ĐůĂƐƐ� ƚŝŵĞ� ŝƐ� ƐƵĨĨŝĐŝĞŶƚ� ĨŽƌ� ƐƚƵĚĞŶƚƐ� ƚŽ�
ĐŽŵƉůĞƚĞ�ƚŚĞ�ƐĞĐƚŝŽŶƐ�;'ƌĂŚĂŵ�Θ�,ĂƌƌŝƐ͕�ϮϬϬϯͿ͘ 
What are the studies that the SRSD Model is used in Teaching Reading Comprehension Strategy? 

dŚĞ�ƚĞĂĐŚŝŶŐ�ŽĨ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐŝĞƐ�ǁŝƚŚ�^Z^� ŝƐ�ŐŝǀĞŶ�ŝŶ�ƚŚĞ�ƚĂďůĞ�ďĞůŽǁ͘ 
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ϰϬϰ 
dĂďůĞ�ϭ͘�^ƚƵĚŝĞƐ�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�K�^'�ŵŽĚĞů�ǁĂƐ�ƵƐĞĚ�ŝŶ�ƚĞĂĐŚŝŶŐ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐǇ 

Research  tŽƌŬŝŶŐ�'ƌŽƵƉ Teaching Assessment Tools 

:ŽŚŶƐŽŶ͕�'ƌĂŚĂŵ�& 
,ĂƌƌŝƐ�;ϭϵϵϳͿ 

ϰϳ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ůĞĂƌŶŝŶŐ�ĚŝƐƐĂďŝůŝƚŝĞƐ ĨƌŽŵ�
ĨŽƵƌƚŚ�ƚŽ�ƐŝǆƚŚ�ŐƌĂĚĞ 

^ƚŽƌǇ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ƐƚŽƌǇ�
ĐŽŶƚĞŶƚ�ĂŶĂůǇƐŝƐ�ƐƚƌĂƚĞŐǇ �ŽŵƉƌĞŚĞŶƐŝŽŶ�ƚĞƐƚƐ 

DĂƐŽŶ�;ϮϬϬϰͿ ϯϮ�ĨŝĨƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ŚĂǀĞ�ĚŝĨĨŝĐƵůƚǇ�
reading 

dt��ƐƚƌĂƚĞŐǇ KƌĂů ƌĞƉĞƚŝƚŝŽŶ 

DĂƐŽŶ�ǀĚ͘�;ϮϬϬϲͿ ϵ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ůĞĂƌŶŝŶŐ�ĚŝƐĂďŝůŝƚŝĞƐ dt�нW>�E^�ƐƚƌĂƚĞŐŝĞƐ KƌĂů 
 

Özmen and sĂǇŝĕ�;ϮϬϬϳͿ 3 ŝŶƚĞůůĞĐƚƵĂůůǇ�ĚŝƐĂďůĞĚ�ƐƚƵĚĞŶƚƐ attending 
ƚŚĞ�ĨŽƵƌƚŚ�ĂŶĚ�ĨŝĨƚŚ�ŐƌĂĚĞ 

ZĞĂĚ-hŶĚĞƌůŝŶĞ-
^ĞŐŵĞŶƚ-�ůĞŶĚ�ƐƚƌĂƚĞŐǇ 

EƵŵďĞƌ�ŽĨ�ƐǇůůĂďůĞƐ�ĂŶĚ�ǁŽƌĚƐ�
ƌĞĂĚ�ĐŽƌƌĞĐƚůǇ 

ZĞŐŽǀŝĐŚ�and WĞƌŝŶ�
;ϮϬϬϴͿ 

ϲϯ�ŵŝĚĚůĞ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ďĞŚĂǀŝŽƌ 
ĚŝƐŽƌĚĞƌ dt��н�ǁƌŝƚƚĞŶ�ƐƵŵŵĂƌǇ tƌŝƚƚĞŶ�ƐƵŵŵĂƌǇ 

DĂƐŽŶ�;ϮϬϬϴ͕�ĂŬƚ͗͘�
DĂƐŽŶ͕�ϮϬϭϯͿ  ϱϲ�ƐĞǀĞŶƚŚ�ĂŶĚ�ĞŝŐŚƚŚ�ŐƌĂĚĞƌƐ�ǁŝƚŚ�ĚŝĨĨŝĐƵůƚǇ dt�нW>�E^�ƐƚƌĂƚĞŐŝĞƐ 

KƌĂů ƌĞƉĞƚŝƚŝŽŶ 
dKZ�-3 
Kt>^ 

,ĂŐĂŵĂŶ�and ZĞŝĚ�
;ϮϬϬϴͿ 

ϯ�ƐŝǆƚŚ�ŐƌĂĚĞƌƐ Z�W�ƐƚƌĂƚĞŐǇ dĞǆƚ�ƌĞĐĂůů�ƉĞƌĐĞŶƚĂŐĞ-^ŚŽƌƚ�
ĂŶƐǁĞƌ�ƋƵĞƐƚŝŽŶƐ 

,ŽǇƚ�;ϮϬϭϬͿ ϭϬ�ƐƚƵĚĞŶƚƐ�ĨƌŽŵ�ϲƚŚ�ƚŽ�ϭϮƚŚ�ŐƌĂĚĞ�ǁŝƚŚ�
affective and ďĞŚĂǀŝŽƌĂů�ĚŝƐŽƌĚĞƌƐ 

dt��ƐƚƌĂƚĞŐǇ tƌŝƚƚĞŶ�ƐƵŵŵĂƌǇ 

:ŽŚŶƐŽŶ�;ϮϬϭϭͿ ϯ�ŚŝŐŚ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĂƚƚĞŶƚŝŽŶ�ĚĞĨŝĐŝƚ�
ŚǇƉĞƌĂĐƚŝǀŝƚǇ�ĚŝƐŽƌĚĞƌ 

dZ�WĞZ�ƐƚƌĂƚĞŐǇ KƌĂů�ƐƵŵŵĂƌǇ 

,ĞĚŝŶ͕�DĂƐŽŶ�and 
'ĂĨĨŶĞǇ�;ϮϬϭϭͿ 

dǁŽ�ĂƚƚĞŶƚŝŽŶ-ĚĞĨŝĐŝƚ�ĨŽƵƌƚŚ- and fifth-grade 
ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ƉŽŽƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ 

dt��^ƚƌĂƚĞũŝƐŝ�ƂŒƌĞƚŝŵŝ�н�
ƐƂǌůƺ�ƐŽƌƵ�ƐŽƌŵĂ KƌĂů�ƌĞƉĞƚŝƚŝŽŶ 

DĂƐŽŶ͕�DĞĂĚĂŶ͕�,ĞĚŝŶ�
and �ƌĂŵĞƌ�;ϮϬϭϮͿ 

ϮϬ�ĨŽƵƌƚŚ�ŐƌĂĚĞƌƐ�ǁŚŽ�ŚĂǀĞ�ĚŝĨĨŝĐƵůƚǇ�ƌĞĂĚŝŶŐ�
ĂŶĚ�ǁƌŝƚŝŶŐ 

dt�нW>�E^�ƐƚƌĂƚĞŐǇ�
teaching 

ZĞĂĚŝŶŐ��ŽŵƉƌĞŚĞŶƐŝŽŶ�ĂŶĚ�
ǁƌŝƚŝŶŐ 

:ŽŚŶƐŽŶ͕�ZĞŝĚ�and 
DĂƐŽŶ�;ϮϬϭϮͿ 3 ŶŝŶƚŚ�ŐƌĂĚĞƌƐ dt��ƐƚƌĂƚĞŐǇ EƵŵďĞƌ�ŽĨ�ŵĂŝŶ�ŝĚĞĂƐ-

WĞƌĐĞŶƚĂŐĞ�ŽĨ�ĂƵǆŝůŝĂƌǇ�ĚĞƚĂŝůƐ 
,ĂŐĂŵĂŶ͕��ĂƐĞǇ�ǀĞ�ZĞŝĚ�
;ϮϬϭϮͿ 

ϲ ŶŝŶƚŚ�ŐƌĂĚĞƌƐ Z�W�ƐƚƌĂƚĞŐǇ ^ŚŽƌƚ�ĂŶƐǁĞƌ�ƋƵĞƐƚŝŽŶƐ 

DĂƐŽŶ͕�DĞĂĚĂŶ-
<ĂƉůĂŶƐŬǇ͕�,ĞĚŝŶ͕�dĂĨƚ�
;ϮϬϭϯͿ 

58 ĨŽƵƌƚŚ-ǇĞĂƌ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ŚĂǀĞ�ĚŝĨĨŝĐƵůƚǇ�
reading 

dt��ƐƚƌĂƚĞŐǇ н�ǁƌŝƚŝŶŐ�
teaching /ŶƚĞƌǀŝĞǁ�ĨŽƌŵ 

DĂƐŽŶ, �ĂǀŝƐŽŶ͕ 
,ĂŵŵĞƌ͕�DŝůůĞƌ�and 
'ůƵƚƚŝŶŐ�;ϮϬϭ3) 

77 ĨŽƵƌƚŚ ŐƌĂĚĞƌƐ dt��н�W>�E^�ƐƚƌĂƚĞŐŝĞƐ KƌĂů�ƌĞƉĞƚŝƚŝŽŶ 

DĂƐŽŶ�;ϮϬϭϯͿ 81 fifth ŐƌĂĚĞƌƐ dt��ƐƚƌĂƚĞŐǇ 
YZ/–3 
dKZ�–3 

KƌĂů�ƌĞƉĞƚŝƚŝŽŶ 

>ŝƉĂƌŝ�;ϮϬϭϰͿ ϭϭϬ�ƐŝǆƚŚ ŐƌĂĚĞƌƐ �Zd^�ƐƚƌĂƚĞŐǇ D�Z^/͕�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƚĞƐƚƐ͕�
ƐƵŵŵĂƌǇ�ƌƵďƌŝĐ 

,ŽǁŽƌƚŚ�;ϮϬϭϱͿ ϲ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĂƵƚŝƐŵ hƐĞ�ŽĨ�dt��ƐƚƌĂƚĞŐǇ�
ǁŝƚŚ�ĚŝŐŝƚĂů�ŝŵƉůŝĐĂƚŝŽŶƐ 

KƌĂů�ƌĞƉĞƚŝƚŝŽŶ͕�ĂĐĐƵƌĂĐǇ�ŽĨ�
ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƋƵĞƐƚŝŽŶƐ 

,ĂŐĂŵĂŶ͕��ĂƐĞǇ�and 
ZĞŝĚ�;ϮϬϭϲͿ ϳ�ƐƚƵĚĞŶƚƐ�ĂƚƚĞŶĚŝŶŐ�ƐŝǆƚŚ�ĂŶĚ�ƐĞǀĞŶƚŚ�ŐƌĂĚĞƐ dZ�W�ƉĂƌĂŐƌĂƉŚŝŶŐ�

ƐƚƌĂƚĞŐǇ 
dĞǆƚ�ƌĞĐĂůů�ƌĂƚĞ 

^ŚŽƌƚ�ĂŶƐǁĞƌ�ƋƵĞƐƚŝŽŶƐ 

>ŝ�ǀĚ͘�;ϮϬϭϲͿ ϲϯ�ĨŽƵƌƚŚ�ĂŶĚ�ĨŝĨƚŚ�ŐƌĂĚĞƌƐ dt��ͬ�Yd�ͬ�dt�нYd �ŽŵƉƌĞŚĞŶƐŝŽŶ�ƚĞƐƚ 

,ŽǁŽƌƚŚ͕�>ŽƉĂƚĂ͕�
dŚŽŵĞĞƌ�and ZŽĚŐĞƌƐ�
;ϮϬϭϲͿ 

&ŽƵƌ�ŵĂůĞ�ƐƚƵĚĞŶƚƐ�ĂŐĞĚ�ϭϬ-ϭϭ�ǁŝƚŚ�ĂƵƚŝƐŵ dt��ƐƚƌĂƚĞŐǇ ZĞƉĞƚŝƚŝŽŶ, ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƚĞƐƚƐ 

,ĂŐĂŵĂŶ�and �ĂƐĞǇ�
;ϮϬϭϲͿ YƵĂůŝƚĂƚŝǀĞ�ƌĞƐĞĂƌĐŚ dĞĂĐŚŝŶŐ�ƚŚĞ�dZ�W�

ƐƚƌĂƚĞŐǇ�ǁŝƚŚ�^Z^�  

DĞƌƐŽŶ�;ϮϬϭϲͿ ϭϬ�ŶŝŶƚŚ�ĂŶĚ�ƚĞŶƚŚ�ŐƌĂĚĞƌƐ dĞĂĐŚŝŶŐ�dt��ƐƚƌĂƚĞŐǇ�
ǁŝƚŚ�^Z^� �ŽŵƉƌĞŚĞŶƐŝŽŶ�ƚĞƐƚ 

ZŽŽŚĂŶŝ͕�,ĂƐŚĞŵŝĂŶ�and 
�ƐŝĂďĂŶŝ�;ϮϬϭϲͿ ϳϬ�ƐƚƵĚĞŶƚƐ�ĂŐĞĚ�ϭϲ-Ϯϲ ^Z^�-ďĂƐĞĚ�ƌĞĂĚŝŶŐ�

ŝŶƐƚƌƵĐƚŝŽŶ 
DĞƚĂĐŽŐŶŝƚŝǀĞ�ĂǁĂƌĞŶĞƐƐ�

ŝŶǀĞŶƚŽƌǇ͕�KǆĨŽƌĚ�WůĂĐĞŵĞŶƚ�dĞƐƚ 

�ŶŶŝƐ�;ϮϬϭϲͿ ϯ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĞŵŽƚŝŽŶĂů�ĂŶĚ�ďĞŚĂǀŝŽƌĂů�
ĚŝƐŽƌĚĞƌƐ dt��н�W>�E^�ƐƚƌĂƚĞŐǇ KƌĂů�ĂŶĚ�ǁƌŝƚƚĞŶ�ĞǆƉůĂŶĂƚŝŽŶ 

ZŽŽŚĂŶŝ͕�,ĂƐŚĞŵŝĂŶ�and 
<ĂǌĞŵŝĂŶ�;ϮϬϭϳͿ ϲϬ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŽƚĂů�ĂŐĞĚ�ϮϬ-Ϯϱ dĞĂĐŚŝŶŐ�dt��ƐƚƌĂƚĞŐǇ�

ǁŝƚŚ�^Z^�͕�ZŚĞƚŽƌŝĐĂů�
ZĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ͕�ĐƌŝƚŝĐĂů�

ƚŚŝŶŬŝŶŐ 
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�ŶĂůǇƐŝƐ 

�ŽƐĞŶƚŝŶŽ�;ϮϬϭϳͿ ϰϭ�ƐŝǆƚŚ-ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ƌĞĂĚŝŶŐ�
ĚŝĨĨŝĐƵůƚŝĞƐ ^Z^� 

ZĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƚĞƐƚ͕�
ŵŽƚŝǀĂƚŝŽŶĂů�ďĞůŝĞĨ�ƐĐĂůĞ͕�ƌĞĂĚĞƌ�

ƉĞƌĐĞƉƚŝŽŶ�ƐĐĂůĞ 
Mardani and �ĨŐŚĂƌǇ�
;ϮϬϭϳͿ ϲϬ�ĨĞŵĂůĞ�ƐƚƵĚĞŶƚƐ�ĂŐĞĚ�ϭϳ-Ϯϲ dĞĂĐŚŝŶŐ�dt��ƐƚƌĂƚĞŐǇ�

ǁŝƚŚ�^Z^� 
ZĞĂĚŝŶŐ�ĂŶĚ�ƐƵŵŵĂƌŝǌŝŶŐ͕�

DĞƚĂĐŽŐŶŝƚŝǀĞ�ĂǁĂƌĞŶĞƐƐ�ƐĐĂůĞ 
Özdemir and <ŦƌŽŒůƵ�
;ϮϬϭϳͿ ϲϴ�ĨŽƵƌƚŚ�ŐƌĂĚĞƌƐ dĞĂĐŚŝŶŐ�dt��ƐƚƌĂƚĞŐǇ�

ǁŝƚŚ�^Z^� 
ZĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƚĞƐƚ͕ 
DĂŝŶ�ŝĚĞĂ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ƚĞƐƚ 

^ĂŶĚĞƌƐ�;ϮϬϭϴͿ ϯϬ�ƐƚƵĚĞŶƚƐ�ĂƚƚĞŶĚŝŶŐ�ĨŽƵƌƚŚ͕�ĨŝĨƚŚ͕�ĂŶĚ�ƐŝǆƚŚ�
ŐƌĂĚĞƐ�Ăƚ�ŵĞĚŝƵŵ�ĂŶĚ�ŚŝŐŚ�ƌŝƐŬ�ŽĨ�ƌĞĂĚŝŶŐ 

dĞĂĐŚŝŶŐ�dt��ƐƚƌĂƚĞŐǇ�
ǁŝƚŚ�^Z^� ^ŝǆ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐĐĂůĞƐ 

WƵƚƌŝ�;ϮϬϭϴͿ ϯϬ-35 ƐĞĐŽŶĚ�ŐƌĂĚĞƌƐ sŽĐĂďƵůĂƌǇ�ƚĞĂĐŚŝŶŐ�ǁŝƚŚ�
ĞĚŝƚĞĚ�^Z^� sŽĐĂďƵůĂƌǇ�ƚĞƐƚ 

:ŽǌǁŝŬ͕��ĂƌůŝŶŽ͕�DƵƐƚŝĂŶ�
ǀĞ��ŽƵŐůĂƐ͕�ϮϬϭϵ 

ϰ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ůĞĂƌŶŝŶŐ�ĚŝƐĂďŝůŝƚŝĞƐ�ĂƚƚĞŶĚŝŶŐ�
fifth grade dZ��<�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ �ŽŵƉƌĞŚĞŶƐŝŽŶ�ƋƵĞƐƚŝŽŶƐ͕�

^ƚƌĂƚĞŐǇ�ƵƐĞ 

^ĂŶĚĞƌƐ�;ϮϬϮϬͿ ^ƚƵĚĞŶƚƐ�ǁŝƚŚ�ůĞĂƌŶŝŶŐ�ĚŝƐĂďŝůŝƚŝĞƐ dZ�W�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ ZĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƚĞƐƚ 

^ĂŶĚĞƌƐ�ǀĚ͘�;ϮϬϮϬͿ 
^ƚƵĚĞŶƚƐ�ǁŝƚŚ�ĞŵŽƚŝŽŶĂů�ĂŶĚ�ďĞŚĂǀŝŽƌĂů�

ĚŝƐŽƌĚĞƌƐ�ĂƚƚĞŶĚŝŶŐ�ƚŚĞ�ĨŽƵƌƚŚ͕�ĨŝĨƚŚ͕�ĂŶĚ�ƐŝǆƚŚ�
grade 

dĞĂĐŚŝŶŐ�dt��ƐƚƌĂƚĞŐǇ�
ǁŝƚŚ�^Z^� ZĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ 

&ŦƌĂƚ�ǀĞ��ƌŐƺů�;ϮϬϮϬͿ ϯ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ůĞĂƌŶŝŶŐ�ĚŝƐĂďŝůŝƚŝĞƐ�ĂƚƚĞŶĚŝŶŐ�
ϲƚŚ�ŐƌĂĚĞ 

dĞĂĐŚŝŶŐ�dt��ƐƚƌĂƚĞŐǇ�
ǁŝƚŚ�^Z^� 

dŚŝŶŬ-ĂůŽƵĚ�ƚĞĐŚŶŝƋƵĞ͕�ƐĞŵŝ-
ƐƚƌƵĐƚƵƌĞĚ�ŝŶƚĞƌǀŝĞǁ 

dĞŶŐ�;ϮϬϮϬͿ 144 ƐŝǆƚŚ ŐƌĂĚĞƌƐ 
�ŽůůĂďŽƌĂƚŝǀĞ�ƚĞǆƚ�

ƐƚƌƵĐƚƵƌĞ�ŵŽĚĞůŝŶŐ�ǁŝƚŚ�
^Z^� 

�ŽŶƚĞŶƚ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ͕�ŵĂŝŶ�
ŝĚĞĂ�ƐƵŵŵĂƌŝǌĂƚŝŽŶ 

<ŦůŦĕ�dƺůƺ͕�PǌďĞŬ�ǀĞ��ƌŐƺů�
;ϮϬϮϭͿ 

ϰ�ďŽǇƐ�ǁŝƚŚ�ůĞĂƌŶŝŶŐ�ĚŝƐĂďŝůŝƚŝĞƐ�attending 
ĨŽƵƌƚŚ grade 

dĞĂĐŚŝŶŐ�dt��ƐƚƌĂƚĞŐǇ�
ǁŝƚŚ�^Z^� 

DƵůƚŝƉůĞ�ĐŚŽŝĐĞ�ƚĞƐƚ͕�EĂƌƌĂƚŝŽŶ�
ƌƵďƌŝĐ 

dt�с� dŚŝŶŬ͕� tŚŝůĞ͕� �ĨƚĞƌ� ƌĞĂĚŝŶŐ� ƐƚƌĂƚĞŐǇ͖� W>�E^� с� PŝĐŬ� ŐŽĂůƐ͕� LŝƐƚ ǁĂǇƐ� ƚŽ� ŵĞĞƚ� ŐŽĂůƐ͕� AŶĚ� ŵĂŬĞ� NŽƚĞƐ͕� SĞƋƵĞŶĐĞ� ŶŽƚĞƐ͖� YZ/–ϯ� с� YƵĂůŝƚĂƚŝǀĞ ZĞĂĚŝŶŐ�
/ŶǀĞŶƚŽƌǇ–ϯ͗� dKZ�–ϯ� с� dĞƐƚ� ŽĨ� ZĞĂĚŝŶŐ� �ŽŵƉƌĞŚĞŶƐŝŽŶ–ϯ� ;s͘� >͘� �ƌŽǁŶ͕�,Ăŵŵŝůů͕�Θ�tŝĞĚĞƌŚŽůƚ͕� ϭϵϵϱͿ͖ Kt>^� с�KƌĂů� ĂŶĚ�tƌŝƚƚĞŶ� >ĂŶŐƵĂŐĞ� ^ĐĂůĞƐ� ;�ĂƌƌŽǁ-
tŽŽůĨŽůŬ͕� ϭϵϵϲͿ͗ Z�W͗� ZĞĂĚ-�ƐŬ-WĂƌĂƉŚƌĂƐĞ͖� �Zd^с�ƐŬ͕� ZĞĂĚ͕� dĞůů� ĂŶĚ� ^ƵŵŵĂƌŝǌĞͿ�D�Z^/с Meta- ĐŽŐŶŝƚŝǀĞ �ǁĂƌĞŶĞƐƐ ŽĨ� ZĞĂĚŝŶŐ� ^ƚƌĂƚĞŐŝĞƐ� /ŶǀĞŶƚŽƌǇ͗� Ydс 
YƵĂůŝƚǇ�dĂůŬ͗�dZ��<сdŚŝŶŬ�ǁŚŝůĞ�ƌĞĂĚŝŶŐ͕�ZĞĂĐƚ͕��ƐŬ�ƋƵĞƐƚŝŽŶ͕��ŽŶŶĞĐƚ͕�<ĞĞƉ�ƚƌĂĐŬ�ŽĨ�ƚŚŝŶŬŝŶŐ�ǁŝƚŚ�ƚĞǆƚ�ĐŽĚĞƐ 

�Ɛ�ƐĞĞŶ�ŝŶ�dĂďůĞ�ϭ͕�ƚŚĞ�^Z^� ŵŽĚĞů�ŚĂƐ�ďĞĞŶ�ĨƌĞƋƵĞŶƚůǇ�ƵƐĞĚ�ŝŶ�ƚĞĂĐŚŝŶŐ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐǇ� ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͘�
^ƚƵĚŝĞƐ�ŚĂǀĞ�ŐĞŶĞƌĂůůǇ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŽŶ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ŚĂǀĞ�Ă�ĐĞƌƚĂŝŶ�ŵĞŶƚĂů�ƉƌŽďůĞŵ�Žƌ�ŚĂǀĞ�Ă�ůŽǁ�ƌĞĂĚŝŶŐ�ůĞǀĞů�ĞǀĞŶ�ƚŚŽƵŐŚ 
ƚŚĞǇ� ĚŽ� ŶŽƚ� ŚĂǀĞ� ŝƚ͘� �ƉĂƌƚ� ĨƌŽŵ� ƚŚŝƐ͕� ƐŽŵĞ� ƐƚƵĚŝĞƐ� ŚĂǀĞ� ďĞĞŶ� ĐĂƌƌŝĞĚ� ŽƵƚ� ŽŶ� ŶŽƌŵĂů� ƐƚƵĚĞŶƚƐ͘� �ƉĂƌƚ� ĨƌŽŵ� ƚŚĞ� ĞǆƉĞƌŝŵĞŶƚĂů�
ƐƚƵĚŝĞƐ� ŵĞŶƚŝŽŶĞĚ� ĂďŽǀĞ͕� ƚŚĞƌĞ� ĂƌĞ� ĂůƐŽ� ƋƵĂůŝƚĂƚŝǀĞ� ƐƚƵĚŝĞƐ� ĞǆƉůĂŝŶŝŶŐ� ŚŽǁ� ƚŚĞ� ^Z^� ŵŽĚĞů� ŝƐ� ƵƐĞĚ� ŝŶ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ͘�
,ĂŐĂŵĂŶ� ĂŶĚ� �ĂƐĞǇ� ;ϮϬϭϳͿ� ƌĞǀĞĂůĞĚ� ŚŽǁ� ƚŚĞ� ƚĞĂĐŚŝŶŐ� ŽĨ dZ�W� ƐƚƌĂƚĞŐǇ� ŝƐ� ĚŽŶĞ�ǁŝƚŚ� Ă� ƐĞůĨ-ƌĞŐƵůĂƚĞĚ� ƐƚƌĂƚĞŐǇ� ĚĞǀĞůŽƉŵĞŶƚ�
ŵŽĚĞů͘� ^ŝŵŝůĂƌůǇ ,ĂŐĂŵĂŶ͕� >ƵƐĐŚĞŶ͕� ĂŶĚ� ZĞŝĚ� ;ϮϬϭϬͿ� ĞǆƉůĂŝŶĞĚ� ŝŶ� ƚŚĞŝƌ� ƐƚƵĚǇ� ŚŽǁ� ƚŚĞ� Z�W� ƐƚƌĂƚĞŐǇ� ŝƐ� ƚĂƵŐŚƚ� ƚŽ� reading 
ĐŽŵƉƌĞŚĞŶƐŝŽŶ͘ 

tŚĞŶ�ǁĞ�ůŽŽŬ�Ăƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŽŶ�^Z^� ŝŶ�dƵƌŬĞǇ͕�PǌŵĞŶ�ĂŶĚ�sĂǇŝĕ�;ϮϬϬϳͿ�ƚĂƵŐŚƚ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ŽĨ�ZĞĂĚ-hŶĚĞƌůŝŶĞ-
Divide-�ŽŵďŝŶĞ�ǁŝƚŚ�ƚŚƌĞĞ�ŵĞŶƚĂůůǇ�ƌĞƚĂƌĚĞĚ�ƐƚƵĚĞŶƚƐ�ĂŐĞĚ�ƚĞŶ͕�ĞůĞǀĞŶ�ĂŶĚ�ƚǁĞůǀĞ�ǇĞĂƌƐ�ŽůĚ͘��ƉĂƌƚ�ĨƌŽŵ�ƚŚŝƐ�ƐƚƵĚǇ͕�PǌĚĞŵŝƌ�
ĂŶĚ�<ŦƌŽŒůƵ�;ϮϬϭϳͿ�ƚĂƵŐŚƚ�ƚŚĞ�dt� ƐƚƌĂƚĞŐǇ�ƚŽ�ĨŽƵƌƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ǁŝth ^Z^�͘�/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ŽŶ�
ƐƚƵĚĞŶƚƐΖ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ĂŶĚ�ŵĂŝŶ�ŝĚĞĂ�ĚĞƚĞƌŵŝŶĂƚŝŽŶ�ƐŬŝůůƐ�ǁĂƐ�ƚƌŝĞĚ�ƚŽ�ďĞ�ƌĞǀĞĂůĞĚ͘�/Ŷ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ŶŽ�ŽƚŚĞƌ�ƌĞĂĚŝŶŐ�
ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ƐƚƵĚǇ�ǁŝƚŚ�^Z^� ǁĂƐ�ĨŽƵŶĚ ŝŶ�dƵƌŬĞǇ. The ^Z^� ŵŽĚĞů�ŚĂƐ�ĂůƐŽ�ďĞĞŶ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƚĞĂĐŚŝŶŐ�ŽĨ�
ǁƌŝƚŝŶŐ�ŝŶ�dƵƌŬĞǇ͘�PǌŵĞŶ͕�^ĞůŝŵŽŒůƵ͕�ĂŶĚ�bŝŵƔĞŬ�;ϮϬϭϱͿ�ƵƐĞĚ�ƚŚĞ�ƐƚĞƉƐ�ŽĨ�^Z^� ŝŶ�ƚŚĞ��ĚĂƉƚĞĚ��ŽŐŶŝƚŝǀĞ�^ƚƌĂƚĞŐǇ�dĞĂĐŚŝŶŐ�ƚŚĞǇ�
ĚĞǀĞůŽƉĞĚ�ŝŶ�Ă�ƐƚƵĚǇ�ĞǆĂŵŝŶŝŶŐ�ƚŚĞ�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ�ŽĨ�Ă�ƐŝǆƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚ�ǁŝƚŚ�ŵĞŶƚĂů�ƌĞƚĂƌĚĂƚŝŽŶ͘��ƉĂƌƚ�ĨƌŽŵ�ƚŚŝƐ͕�ƐƚƌĂƚĞŐŝĞƐ�ƚŽ�
ŝŵƉƌŽǀĞ� ǁƌŝƚŝŶŐ� ƐŬŝůůƐ� ǁĞƌĞ� ƚĂƵŐŚƚ� ŝŶ� ĚŽĐƚŽƌĂů� ƚŚĞƐĞƐ� ;�ĂŶ͕� ϮϬϭϲ͖� �ĂŒůĂǇĂŶ� �ŝůďĞƌ͕� ϮϬϭϰ͖� hǇŐƵŶ͕� ϮϬϭϮͿ� ĂŶĚ� ŵĂƐƚĞƌΖƐ� ƚŚĞƐĞƐ�
;�ŬŦŶĐŦůĂƌ͕�ϮϬϭϬ͖��ŝ͕�ϮϬϮϬ͖�PŒƵůĚƵ͕�ϮϬϭϴ͖�^ĞƌƚŽŒůƵ͕�ϮϬϮϭͿ͘ 

�/^�h^^/KE 
ZĞĂĚŝŶŐ� ĐŽŵƉƌĞŚĞŶƐŝŽŶ� ƐŬŝůů� ŚĂƐ� ĂŶ� ŝŵƉŽƌƚĂŶƚ� ƌŽůĞ ŝŶ� ŚƵŵĂŶ� ůŝĨĞ͘� &Žƌ� ƚŚŝƐ� ƌĞĂƐŽŶ͕� ƉƌĂĐƚŝĐĞƐ� ĂŝŵĞĚ� Ăƚ� ŝŵƉƌŽǀŝŶŐ� ƌĞĂĚŝŶŐ�

ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ŚĂǀĞ�ďĞĞŶ�Ă�ƐƵďũĞĐƚ� ƚŚĂƚ�ŚĂƐ�ďĞĞŶ�ĞŵƉŚĂƐŝǌĞĚ� ŝŶ�ĞǀĞƌǇ�ƉĞƌŝŽĚ͘�KŶĞ�ŽĨ� ƚŚĞ�ĂƉƉůŝĐĂƚŝŽŶƐ�ƚŚĂƚ� ŝŵƉƌŽǀĞ�ƌĞĂĚŝŶŐ�
ĐŽŵƉƌĞŚĞŶƐŝŽŶ� ŝƐ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ͘� ^ƚƌĂƚĞŐŝĞƐ� ĂƌĞ� ƉůĂŶƐ� ƚŚĂƚ� ŚĞůƉ� ƐƚƵĚĞŶƚƐ͕� ŐƵŝĚĞ� ƚŚĞŵ͕� ĂŶĚ� ĐŚĞĐŬ� ƚŚĞŝƌ� ƵŶĚĞƌƐƚĂŶĚŝŶŐ͘� �Ǉ�
ƵƐŝŶŐ�ƚŚĞƐĞ�ƐƚƌĂƚĞŐŝĞƐ͕�ƐƚƵĚĞŶƚƐ�ĐĂŶ�ŝŶĐƌĞĂƐĞ�ƚŚĞŝƌ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ůĞǀĞůƐ�;WƌĞƐƐůĞǇ�Ğƚ�Ăů͕͘�ϭϵϵϮͿ͘ 

,Žǁ�ƚŚĞƐĞ�ƐƚƌĂƚĞŐŝĞƐ�ĂƌĞ�ƚĂƵŐŚƚ�ŝƐ�ĂƐ�ŝŵƉŽƌƚĂŶƚ�ĂƐ�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ƚŽ�ƐƚƵĚĞŶƚƐ͘��ĞĐĂƵƐĞ�ŝŶ�Ă�ŐŽŽĚ�ƉƌĂĐƚŝĐĞ͕�ƚŚĞƌĞ�ŝƐ�Ă�ŶĞĞĚ 
ĨŽƌ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ƐƵƉƉŽƌƚ�ƚŚĂƚ�ĐĂŶ�ƵƐĞ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ŝŶ�ƌĞĂů�ůĞĂƌŶŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚƐ͕�ĐŽŵďŝŶĞ�ƐƚƌĂƚĞŐǇ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ĂƉƉůŝĐĂƚŝŽŶ 
ŬŶŽǁůĞĚŐĞ͕� ĂŶĚ� ĂůƐŽ� ĐŽŶƚƌŽů� ƚŚŝƐ� ƉƌŽĐĞƐƐ� ĂůŽŶĞ͘� KŶĞ� ŽĨ� ƚŚĞ� ŵŽĚĞůƐ� ĚĞǀĞůŽƉĞĚ� ƚŽ� ƉƌŽǀŝĚĞ� ƚŚŝƐ� ƐƵƉƉŽƌƚ� ŝƐ� ƚŚĞ� ƐĞůĨ-ƌĞŐƵůĂƚĞĚ�
ƐƚƌĂƚĞŐǇ�ĚĞǀĞůŽƉŵĞŶƚ�ŵŽĚĞů�;,ĂƌƌŝƐ�Θ�'ƌĂŚĂŵ͕�ϭϵϵϵͿ͘�dŚĞ�^Z^� ŵŽĚĞů�ŝƐ�Ă�ƐƚƌĂƚĞŐǇ�ƚĞĂĐŚŝŶŐ�ŵŽĚĞů�ƚŚĂƚ�ĐŽŵďŝŶĞƐ�ďŽƚŚ�ƐƚƌĂƚĞŐǇ�
ƚĞĂĐŚŝŶŐ�ĂŶĚ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ƉƌŽĐĞĚƵƌĞƐ͘�dŚĞ�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ŽĨ�ƚŚŝƐ�ŵŽĚĞů�ŚĂƐ�ďĞĞŶ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ǁŝƚŚ�ƐŽŵĞ�ƐƚƵĚŝĞƐ�;,ĂŐĂŵĂŶ͕�
�ĂƐĞǇ͕�Θ�ZĞŝĚ͕�ϮϬϭϲ͖�DĂƐŽŶ͕�ϮϬϬϰͿ͘ 

tŚŝůĞ� ƚĞĂĐŚŝŶŐ� ƐƚƌĂƚĞŐǇ� ŝŶ� ƚŚĞ�ŵŽĚĞů͕� ƐƚƌĂƚĞŐǇ� ŝƐ� ƚĂƵŐŚƚ� ŝŶ� Ɛŝǆ� ƐƚĂŐĞƐ͘� dŚĞƌĞ� ĂƌĞ� ƐŽŵĞ� ĐƌŝƚŝĐĂů� ĨĞĂƚƵƌĞƐ� ƚŚĂƚ� ƉƌĂĐƚŝƚŝŽŶĞƌƐ�
ƐŚŽƵůĚ�ƉĂǇ�ĂƚƚĞŶƚŝŽŶ�ƚŽ�ǁŚŝůĞ�ĂƉƉůǇŝŶŐ�ƚŚĞƐĞ�ƐƚĞƉƐ͘�dŚĞƐĞ�ĐƌŝƚŝĐĂů�ĨĞĂƚƵƌĞƐ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ƚŚĞ�ŝŶĚĞƉĞŶĚĞŶƚ�ƵƐĞ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ͘�
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ϰϬϲ 
&Žƌ�ĞǆĂŵƉůĞ͕�ǁŝƚŚ� ƚŚĞ� ŝŶĚŝǀŝĚƵĂůŝǌĂƚŝŽŶ�ŽĨ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ͕� ƐŽŵĞ�ĐƌŝƚĞƌŝĂ�ĂƌĞ� ƚƌŝĞĚ� ƚŽ�ďĞ�ƉƌŽǀŝĚĞĚ� ŝŶƐƚĞĂĚ�ŽĨ�Ă certain time. 
dŚƵƐ͕� ĞĂĐŚ� ƐƚƵĚĞŶƚ� ŝƐ� ĨŽůůŽǁĞĚ� ƵŶƚŝů� ƚŚĞǇ� ŝŵƉůĞŵĞŶƚ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ŝŶĚĞƉĞŶĚĞŶƚůǇ͘� /Ŷ� ĂĚĚŝƚŝŽŶ͕� ĞǆƉůŝĐŝƚ� ƚĞĂĐŚŝŶŐ� ŽĨ� ƐƚƌĂƚĞŐǇ� ŝƐ 
ƐƵƉƉŽƌƚŝǀĞ� ƚŽ� ůŽǁ-ĂĐŚŝĞǀŝŶŐ� ƐƚƵĚĞŶƚƐ� ǁŚŽ� ŶĞĞĚ� ŚĞůƉ� ŝŶ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ͘� �ŽŶƐŝĚĞƌŝŶŐ� ƚŚĂƚ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ŝƐ� ĂŶ� ŽŶŐŽŝŶŐ�
ƉƌŽĐĞƐƐ͕� ŝƚ� ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ŝŵƉŽƌƚĂŶƚ�ƚŽ� ŝŶĐůƵĚĞ�ƚĞĂĐŚŝŶŐ�ĚŝĨĨĞƌĞŶƚ�ƐƚƌĂƚĞŐŝĞƐ�ŽǀĞƌ�ƚŝŵĞ͕�ƚŽ�ŵĂŬĞ�ƐƚƌĂƚĞŐǇ�ƵƐĞ�ƉĞƌŵĂŶĞŶƚ�ĂŶĚ�ƚŽ 
ŝŵƉƌŽǀĞ�ŵĞƚĂĐŽŐŶŝƚŝŽŶ�;>ŝĞŶĞŵĂŶŶ�Θ�ZĞŝĚ͕�ϮϬϬϲͿ͘�tŚĞŶ�ǁĞ�ůŽŽŬ�Ăƚ�ƚŚĞ�ĚŝƌĞĐƚ�ƚĞĂĐŚŝŶŐ�ŵŽĚĞů�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƐŝŵŝůĂƌ�ĂƉƉůŝĐĂƚŝŽŶ�
ƐƚĞƉƐ� ĂƌĞ� ŝŶĐůƵĚĞĚ� ŝŶ� ƚŚŝƐ�ŵŽĚĞů� ;<ƵƔĚĞŵŝƌ�Θ�'ƺŶĞƔ͕� ϮϬϭϰͿ͘� ,ŽǁĞǀĞƌ͕� ĐŚŽŽƐŝŶŐ� ĂŶĚ� ƵƐŝŶŐ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ƚŽ� ďĞ� ĂƉƉůŝĞĚ� ĚƵƌŝŶŐ�
ƌĞĂĚŝŶŐ�ŝƐ�Ă�ƉƌŽĐĞƐƐ�ƚŚĂƚ�ƌĞƋƵŝƌĞƐ�ŚŝŐŚ-ůĞǀĞů�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�ƚŚĂƚ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ǁŝůů�ĚĞĐŝĚĞ�ĨŽƌ�ŽǁŶ�ƐĞůĨ͘�/Ŷ�ƚŚŝƐ�ƉƌŽĐĞƐƐ͕�ĂƉƉůŝĐĂƚŝŽŶƐ�
ĂƌĞ�ŶĞĞĚĞĚ�ƚŽ�ŚĞůƉ�them͘�dŚĞ�ĨŽƵƌ�ƐĞůĨ-ƌĞŐƵůĂƚŝŽŶ�ƉƌŽĐĞĚƵƌĞƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƐƚĞƉƐ�ŝŶ�ƚŚĞ�^Z^� ŵŽĚĞů�ƉƌŽǀŝĚĞ�ĂƐƐŝƐƚĂŶĐĞ�ƚŽ�ƚŚĞ�
ƐƚƌĂƚĞŐǇ�ƉƌĂĐƚŝƚŝŽŶĞƌ�ŽŶ�ŚŽǁ�ƚŽ�ŝŵƉůĞŵĞŶƚ�ƚŚĞ�ƐƚƌĂƚĞŐǇ͘�dŚŝƐ�ƐŝƚƵĂƚŝŽŶ�ŚĞůƉƐ�ƚŚĞ�ƐƚƵĚĞŶƚ�ƚŽ�ŝŶƚĞƌŶĂůŝǌĞ�ƚŚĞ�ƐƵƉƉŽƌƚ�ŚĞ�ƌĞĐĞŝǀĞƐ�
ĨƌŽŵ� ŽƵƚƐŝĚĞ� ŝŶ� Ă� ƐĞŶƐĞ͘� dŚƵƐ͕� ƚŚĞ�ŵŽĚĞů� ĞŶƐƵƌĞƐ� ďŽƚŚ� ƚŚĞ� ŝŶĚĞƉĞŶĚĞŶƚ� ŝŵƉůĞŵĞŶƚĂƚŝŽŶ� ŽĨ� ƚŚĞ� ƐƚƌĂƚĞŐǇ� ĂŶĚ� ŝƚƐ� ƚƌĂŶƐĨĞƌ� ƚŽ�
ĚŝĨĨĞƌĞŶƚ�ƐŝƚƵĂƚŝŽŶƐ�;,ĂŐĂŵĂŶ�Θ��ĂƐĞǇ͕�ϮϬϭϳͿ͘ 

>ŽŽŬŝŶŐ�Ăƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŽŶ�ƐƚƵĚĞŶƚƐΖ�ůĞǀĞůƐ�ŽĨ�ĂƉƉůǇŝŶŐ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐŝĞƐ͕�'ƺŶŐƂƌ�;ϮϬϬϱͿ�ƐƚĂƚĞƐ�ƚŚĂƚ�ƐĞĐŽŶĚĂƌǇ�
ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ�ŵŽƐƚůǇ�ƵƐĞ�ƚƌĂĚŝƚŝŽŶĂů�ŵĞƚŚŽĚƐ͘��ƌŐĞŶ�ĂŶĚ��ĂƚŵĂǌ�;ϮϬϭϵͿ�ƐƚĂƚĞ�ƚŚĂƚ�ĨŽƵƌƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ƵƐĞ�ƐƚƌĂƚĞŐŝĞƐ�Ăƚ�ƚŚĞ�
ΗƐŽŵĞƚŝŵĞƐΗ�ůĞǀĞů͘�/Ŷ�ĂŶŽƚŚĞƌ�ƌĞƐĞĂƌĐŚ͕�ĨŽƵƌƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ĨƌĞƋƵĞŶƚůǇ�ƵƐĞ�ŵĞƚĂĐŽŐŶŝƚŝǀĞ�ƌĞĂĚŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ ;�ĂƔĂƌĂŶ͕�ϮϬϭϯͿ. 
tŚŝůĞ��ƌŐĞŶ�ĂŶĚ��ĂƚŵĂǌ�;ϮϬϭϵͿ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƐƚƌĂƚĞŐǇ�ƵƐĞ�ŝƐ�ĞĨĨĞĐƚŝǀĞ�ŽŶ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ĞǀĞŶ�ŝĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐΖ�ůĞǀĞů�ŽĨ 
ƐƚƌĂƚĞŐǇ�ƵƐĞ�ŝƐ�ΗƐŽŵĞƚŝŵĞƐΗ͕��ĂƔĂƌĂŶ�;ϮϬϭϯͿ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƐƚƌĂƚĞŐŝĞƐ�ĂƌĞ�ŶŽƚ�ĞĨĨĞĐƚŝǀĞ�ŽŶ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ĞǀĞŶ�ƚŚŽƵŐŚ�
ƚŚĞǇ� ĂƌĞ� ƵƐĞĚ� ΗŽĨƚĞŶΗ͘� dŚŝƐ� ƐŝƚƵĂƚŝŽŶ� ĞŶĐŽƵŶƚĞƌĞĚ� ŝŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ� ƐŚŽǁƐ� ƚŚĂƚ� ƚŚĞ� ĐŽŽƉĞƌĂƚŝŽŶ� ŽĨ� ĞůĞŵĞŶƚƐ� ƐƵĐŚ� ĂƐ� ƐƚƌĂƚĞŐǇ�
ŬŶŽǁůĞĚŐĞ͕�ĐŽŶƚĞŶƚ�ŬŶŽǁůĞĚŐĞ͕�ŵŽƚŝǀĂƚŝŽŶ�ŚĂƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉůĂĐĞ�ŝŶ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�;,ĂƌƌŝƐ�Ğƚ�Ăů͕͘�ϮϬϬϲ͖��ŝŵŵĞƌŵĂŶ�Θ��ĂŶĚƵƌĂ͕�
ϭϵϵϰͿ͘�dŚĞ�ŐŽĂů�ŽĨ�ŵĂƐƚĞƌŝŶŐ�ĐŽŐŶŝƚŝǀĞ�ƉƌŽĐĞƐƐĞƐ͕�ƵƐŝŶŐ�ƚŚĞ�ƐƚƌĂƚĞŐǇ� ŝŶĚĞƉĞŶĚĞŶƚůǇ͕�ĂŶĚ�ĐƌĞĂƚŝŶŐ�Ă�ƉŽƐŝƚŝǀĞ�ĂƚƚŝƚƵĚĞ�ĂďŽƵƚ�ƚŚe 
ůĞĂƌŶĞĚ�ƐŬŝůůƐ�;,ĂƌƌŝƐ�Ğƚ�Ăů͕͘�ϮϬϬϯͿ�ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞ�ŵŽĚĞů�ĞŵƉŚĂƐŝǌĞƐ�ĐŽŐŶŝƚŝǀĞ�ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶĂů�ĞůĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ƉƌŽĐĞƐƐ͘ 

�ůƚŚŽƵŐŚ� ƚŚĞ� ^Z^� ŵŽĚĞů� ǁĂƐ� ŝŶŝƚŝĂůůǇ� ĚĞǀĞůŽƉĞĚ� ĨŽƌ� ƚĞĂĐŚŝŶŐ� ǁƌŝƚŝŶŐ͕� ƐƚƵĚŝĞƐ� ŚĂǀĞ� ĂůƐŽ� ďĞĞŶ� ĐĂƌƌŝĞĚ� ŽƵƚ� ŽŶ� ƌĞĂĚŝŶŐ�
ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƌĞĐĞŶƚůǇ͘�/ƚ�ŚĂƐ�ƐĞĞŶ�ƚŚĂƚ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐƚƌĂƚĞŐŝĞƐ�ĂƌĞ�ƚĂƵŐŚƚ�ƵƐŝŶŐ�ƚŚŝƐ ŵŽĚĞů�;DĂƐŽŶ͕�ϮϬϬϰ͗�,ĂŐĂŵĂŶ�
Θ� ZĞŝĚ͕� ϮϬϬϴ͖� ^ĂŶĚĞƌƐ͕� ϮϬϮϬ͖� dĞŶŐ͕� ϮϬϮϬͿ͘� ,ŽǁĞǀĞƌ͕� ǁŚĞŶ� ƚŚĞ� ůŽŽŬŝŶŐ� ƚŽ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ƐƚƵĚŝĞƐ͕� ƐŝŵŝůĂƌ� ƐƚƌĂƚĞŐŝĞƐ� ĂƌĞ�
ŐĞŶĞƌĂůůǇ�ƚĂƵŐŚƚ�;DĂƐŽŶ͕�ϮϬϬϰ͖�,ĞĚŝŶ͕�DĂƐŽŶ͕�Θ�'ĂĨĨŶĞǇ͕�ϮϬϭϭ͖�,ŽǇƚ͕�ϮϬϭϬ͖�^ĂŶĚĞƌƐ͕�ϮϬϭϴͿ͘�dŚŝƐ�ƐŝƚƵĂƚŝŽŶ�ƌĞƋƵŝƌĞƐ�ƚŚĞ�ƵƐĞ�ŽĨ�
ƚŚĞ�ŵŽĚĞů�ŝŶ�ƚŚĞ�ƚĞĂĐŚŝŶŐ�ŽĨ�ĚŝĨĨĞƌĞŶƚ�ƐƚƌĂƚĞŐŝĞƐ͘�/Ŷ�ĂĚĚŝƚŝŽŶ�ƚŽ�ǁƌŝƚŝŶŐ�ĂŶĚ�ƌĞĂĚŝŶŐ�ƐŬŝůůƐ͕�ƚŚĞ�ŵŽĚĞů�ŝƐ�ĂůƐŽ�ƵƐĞĚ�ŝŶ�ĂƉƉůŝĐĂƚŝŽŶƐ�
ƚŚĂƚ�ǁŝůů�ŝŵƉƌŽǀĞ�ƐƚƵĚĞŶƚƐΖ�ŵĂƚŚĞŵĂƚŝĐĂů�ƐŬŝůůƐ͕�ŵĞƚĂĐŽŐŶŝƚŝŽŶ͕�ĂŶĚ�ƐĞŶƐĞ�ŽĨ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�;�ĂƐĞ͕�,ĂƌƌŝƐ͕�Θ�'ƌĂŚĂŵ�ϭϵϵϮ͖��ĂƐƐĞů�
Θ�ZĞŝĚ͕�ϭϵϵϲ͖�tŽŶŐ͕�,ĂƌƌŝƐ͕�'ƌĂŚĂŵ�Θ��ƵƚůĞƌ͕�ϮϬϬϯͿ͘ 

tŚĞŶ� ǁĞ� ůŽŽŬ� Ăƚ� ƚŚĞ� ƐƚƵĚŝĞƐ� ĂďƌŽĂĚ͕� ŝƚ� ŝƐ� ƐĞĞŶ� ƚŚĂƚ� ƚŚĞƌĞ� ĂƌĞ� ƐƚƵĚŝĞƐ� ŽŶ� ƚŚĞ� ĞĨĨĞĐƚ� ŽĨ� ƚŚĞ� ^Z^� ŵŽĚĞů� ŽŶ� ƌĞĂĚŝŶŐ�
ĐŽŵƉƌĞŚĞŶƐŝŽŶ͘�/ƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶ�ŽƵƌ�ĐŽƵŶƚƌǇ�ĂƌĞ�ŝŶƐƵĨĨŝĐŝĞŶƚ�ŝŶ�ƚŚŝƐ�ƌĞŐĂƌĚ͘��Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�revŝĞǁ�
ĐŽŶĚƵĐƚĞĚ� ŝŶ� dƵƌŬĞǇ͕� ŝƚ�ǁĂƐ� ƐĞĞŶ� ƚŚĂƚ� ƚŚĞ� ^Z^� ŵŽĚĞů�ǁĂƐ� ƵƐĞĚ� ŝŶ� Ă� ĨĞǁ� ƐƚƵĚŝĞƐ� ŝŶ� ƚŚĞ� ƚĞĂĐŚŝŶŐ� ŽĨ� ƌĞĂĚŝŶŐ� ĐŽŵƉƌĞŚĞŶƐŝŽŶ�
ƐƚƌĂƚĞŐǇ�;<ŦůŦĕ�dƺůƺ͕�PǌďĞŬ͕�Θ��ƌŐƺů͕�ϮϬϮϭ͖�PǌĚĞŵŝƌ�Θ�<ŦƌŽŒůƵ͕�ϮϬϭϳ͖�PǌŵĞŶ�Θ�sĂǇŝĕ͕�ϮϬϬϳͿ͘�dŚŝƐ�ƐŝƚƵĂƚŝŽŶ�ĐĂŶ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�Ă�
defŝĐŝĞŶĐǇ͕�ĞƐƉĞĐŝĂůůǇ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĂƚ�ǁĞ�ĂƌĞŶ͛ƚ�ǀĞƌǇ�ƐƵĨĨŝĐŝĞŶƚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�;D��͕�ϮϬϭϲͿ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƚŚĞ�
ƵƐĞ�ŽĨ�^Z^� ŝŶ�ŽƚŚĞƌ�ĨŝĞůĚƐ�ŝƐ�ŶŽƚ�ǀĞƌǇ�ĐŽŵŵŽŶ�ŝŶ�ŽƵƌ�ĐŽƵŶƚƌǇ͘�tŚŝůĞ�^Z^� ŝƐ�ŵŽƐƚůǇ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ǁƌŝƚŝŶŐ͕�ŝƚ�ŚĂƐ�ŶŽƚ�ďĞĞŶ 
ĂƉƉůŝĞĚ�ŝŶ�ŽƚŚĞƌ�ĨŝĞůĚƐ͘ 

�KE�>h^/KE��E��Z��KDD�E��d/KE^ 

�Ɛ� Ă� ƌĞƐƵůƚ� ŽĨ� ƚŚĞ� ƌĞƐĞĂƌĐŚ͕� ŝƚ� ŚĂƐ� ďĞĞŶ� ƐĞĞŶ� ƚŚĂƚ� ƐƚƌĂƚĞŐǇ� ƚĞĂĐŚŝŶŐ� ǁŝƚŚ� ^Z^� ŝƐ� ŵŽƐƚůǇ� ƵƐĞĚ� ŝŶ� ŐƌŽƵƉƐ� ǁŝƚŚ� ůĞĂƌŶŝŶŐ�
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PŒƺůŵƺƔ͕� <͘� ;ϮϬϭϴͿ͘� Pǌ� ĚƺǌĞŶůĞŵĞůŝ� ƐƚƌĂƚĞũŝ� ŐĞůŝƔƚŝƌŵĞ� ŵŽĚĞůŝ� ƚĞŵĞůŝŶĚĞ� ƔĞŬŝůůĞŶĚŝƌŝůĞŶ� ƂŒƌĞƚŝŵ� ƉĂŬĞƚŝŶŝŶ� ƂǌĞů� ƂŒƌĞŶŵĞ� ŐƺĕůƺŒƺ� ŽůĂŶ�

ƂŒƌĞŶĐŝůĞƌŝŶ�ƂǇŬƺ�ǇĂǌŵĂ�ďĞĐĞƌŝůĞƌŝŶĞ�ĞƚŬŝƐŝ͘ zĂǇŦŵůĂŶŵĂŵŦƔ�ĚŽŬƚŽƌĂ�ƚĞǌŝ͕KƐŵĂŶŐĂǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕�ƐŬŝƔĞŚŝƌ. 
PǌĚĞŵŝƌ͕� z͘� Θ� <ŦƌŽŒůƵ͕� <͘� ;ϮϬϭϳͿ͘� KŬƵŵĂĚĂŶ� PŶĐĞ, KŬƵŵĂ� �ƐŶĂƐŦŶĚĂ, KŬƵŵĂĚĂŶ� ^ŽŶƌĂ� �ƺƔƺŶ͟ ^ƚƌĂƚĞũŝƐŝŶŝŶ� KŬƵĚƵŒƵŶƵ� �ŶůĂŵĂ� �ĞĐĞƌŝƐŝŶĞ�

�ƚŬŝƐŝ͘�International Periodical for the Languages, Literature and History of Turkish or Turkic sŽůƵŵĞ�ϭϮͬϭϳ͕�Ɖ͘�ϯϭϯ-ϯϯϲ͘ 
PǌŵĞŶ͕��͘�Z͕͘�^ĞůŝŵŽŒůƵ͕�P͘�'͘�Θ�bŝŵƔĞŬ͕�D͘�P͘�;ϮϬϭϱͿ͘�hǇĂƌůĂŶŵŦƔ�ďŝůŝƔƐĞů�ƐƚƌĂƚĞũŝ�ƂŒƌĞƚŝŵŝŶŝŶ�ƂǇŬƺ�ǇĂǌŵĂĚĂ�ƵǇŐƵůĂŶŵĂƐŦ͗�ǌŝŚŝŶƐĞů�ǇĞƚĞƌƐŝǌůŝŒŝ 

ŽůĂŶ�ďŝƌ�ƂŒƌĞŶĐŝ�ŝůĞ�ǀĂŬĂ�ĕĂůŦƔŵĂƐŦ͘ �ŶŬĂƌĂ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ��ŝůŝŵůĞƌŝ�&ĂŬƺůƚĞƐŝ�PǌĞů��Œŝƚŝŵ��ĞƌŐŝƐŝ, ϭϲ;ϬϮͿ͕�ϭϰϵ-ϭϲϰ͘ 
PǌŵĞŶ͕�Z͘�'͘�Θ�sĂǇŝĕ͕�b͘�;ϮϬϬϳͿ͘�KŬƵ-�ůƚŦŶŦ��ŝǌ-�Ƃů-�ŝƌůĞƔƚŝƌ�^ƚƌĂƚĞũŝƐŝŶŝŶ��ŝŚŝŶƐĞů��ŶŐĞůůŝ�PŒƌĞŶĐŝůĞƌŝŶ�,ĞĐĞ�dĂŶŦŵĂ��ĞĐĞƌŝůĞƌŝŶŝ�<ĂǌĂŶŵĂůĂƌŦŶĚĂ�

�ƚŬŝůŝůŝŒŝ͘ �ŶŬĂƌĂ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ��ŝůŝŵůĞƌŝ�&ĂŬƺůƚĞƐŝ�PǌĞů��Œŝƚŝŵ��Ğrgisi, 8;ϬϮͿ͕�Ϭϭ-18. 
WĂůŝŶĐƐĂƌ͕� �͘� ^͕͘� �ĂǀŝĚ͕� z͘� D͕͘� tŝŶŶ͕� :͘� �͘� Θ� ^ƚĞǀĞŶƐ͕� �͘� �͘� ;ϭϵϵϭͿ͘� �ǆĂŵŝŶŝŶŐ� ƚŚĞ� ĐŽŶƚĞǆƚ� ŽĨ� ƐƚƌĂƚĞŐǇ� ŝŶƐƚƌƵĐƚŝŽŶ͘ Remedial and Special 

Education, ϭϮ;ϯͿ͕�ϰϯ-53. 
WŝŶƚƌŝĐŚ͕�W͘�Z͘�;ϮϬϬϰͿ͘���ĐŽŶĐĞƉƚƵĂů�ĨƌĂŵĞǁŽƌŬ�ĨŽƌ�ĂƐƐĞƐƐŝŶŐ�ŵŽƚŝǀĂƚŝŽŶ�ĂŶĚ�ƐĞůĨ-ƌĞŐƵůĂƚĞĚ�ůĞĂƌŶŝŶŐ�ŝŶ�ĐŽůůĞŐĞ�ƐƚƵĚĞŶƚƐ͘ Educational Psychology 

Review, ϭϲ;ϰͿ͕�ϯϴϱ-ϰϬϳ͘ 
WƌĞƐƐůĞǇ͕�D͘�;ϮϬϬϮͿ͘�DĞƚĂĐŽŐŶŝƚŝŽŶ�ĂŶĚ�ƐĞůĨ-ƌĞŐƵůĂƚĞĚ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ͘ What Research has to Say About Reading Instruction, 3͕�Ϯϵϭ-ϯϬϵ͘ 
WƌĞƐƐůĞǇ͕�D͕͘�,ĂƌƌŝƐ͕�<͘�Z͘�Θ�DĂƌŬƐ͕�D͘��͘�;ϭϵϵϮͿ͘��Ƶƚ�ŐŽŽĚ�ƐƚƌĂƚĞŐǇ�ŝŶƐƚƌƵĐƚŽƌƐ�ĂƌĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚƐ͊͘ Educational Psychology Review, 4;ϭͿ͕�ϯ-31. 
WƌĞƐƐůĞǇ͕�D͘�Θ tŽůŽƐŚǇŶ͕�s͘�;ϭϵϵϱͿ͘��ŽŐŶŝƚŝǀĞ�ƐƚƌĂƚĞŐǇ�ŝŶƐƚƌƵĐƚŝŽŶ�ƚŚĂƚ�ƌĞĂůůǇ�ŝŵƉƌŽǀĞƐ�ĐŚŝůĚƌĞŶΖƐ�ĂĐĂĚĞŵŝĐ�ƉĞƌĨŽƌŵĂŶĐĞ�;ϮŶĚ�Ğd.). �ĂŵďƌŝĚŐĞ͗�

�ƌŽŽŬůŝŶĞ��ŽŽŬƐ͘� 
WƵƚƌŝ͕� /͘��͘� ;ϮϬϭϴͿ͘ Modifying self-regulated strategy development (SRSD) to enhance the second year students’self-regulation and vocabulary 

size at sman 1 Purbolinggo. hŶƉƵďůŝƐŚĞĚ�WŚ͘��͘�ƚŚĞƐŝƐ͕ Teacher dƌĂŝŶŝŶŐ�ĂŶĚ��ĚƵĐĂƚŝŽŶ�&ĂĐƵůƚǇ͕�>ĂŵƉƵŶŐ�hŶŝǀĞƌƐŝƚǇ͘ 
ZŽŐĞǀŝĐŚ͕�D͘��͘�Θ�WĞƌŝŶ͕��͘�;ϮϬϬϴͿ͘��ĨĨĞĐƚƐ�ŽŶ�ƐĐŝĞŶĐĞ�ƐƵŵŵĂƌŝǌĂƚŝŽŶ�ŽĨ�Ă�ƌĞĂĚŝŶŐ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ŝŶƚĞƌǀĞŶƚŝŽŶ�ĨŽƌ�ĂĚŽůĞƐĐĞŶƚƐ�ǁŝƚŚ�ďĞŚĂǀŝŽƌ�

ĂŶĚ�ĂƚƚĞŶƚŝŽŶ�ĚŝƐŽƌĚĞƌƐ͘ Exceptional Children, 74;ϮͿ͕�ϭϯϱ-154. 
ZĞŝĚ͕�Z͕͘�,ĂŐĂŵĂŶ͕�:͘�>͕͘�Θ�'ƌĂŚĂŵ͕�^͘�;ϮϬϭϰͿ͘�hƐŝŶŐ�ƐĞůĨ-ƌĞŐƵůĂƚĞĚ�ƐƚƌĂƚĞŐǇ�ĚĞǀĞůŽƉŵĞŶƚ�ĨŽƌ�ǁƌŝƚƚĞŶ�ĞǆƉƌĞƐƐŝŽŶ�ǁŝƚŚ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĂƚƚĞŶƚŝŽŶ�

ĚĞĨŝĐŝƚ�ŚǇƉĞƌĂĐƚŝǀŝƚǇ�ĚŝƐŽƌĚĞƌ͘ Learning Disabilities--A Contemporary Journal, ϭϮ;ϭͿ͘ 
ZŽŽŚĂŶŝ͕��͕͘�,ĂƐŚĞŵŝĂŶ͕�D͘�Θ��ƐŝĂďĂŶŝ͕� ^͘� ;ϮϬϭϲͿ͘�dŚĞ�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ŽĨ� ƐƚƌĂƚĞŐŝĐ� ŝŶƐƚƌƵĐƚŝŽŶ�ŽŶ�ŵĞƚĂĐŽŐŶŝƚŝŽŶ�ŽĨ��&>� ůĞĂƌŶĞƌƐ͘� International 

Journal of Language Learning and Applied Linguistics World (IJLLALW), 11 ;ϭͿ͕�ϭ-9. 
ZŽŽŚĂŶŝ͕� �͕͘� ,ĂƐŚĞŵŝĂŶ͕� D͕͘� Θ� <ĂǌĞŵŝĂŶ͕� �͘� ;ϮϬϭϳͿ͘� �ĨĨĞĐƚƐ� ŽĨ� ZŚĞƚŽƌŝĐĂů� �ŶĂůǇƐŝƐ� ĂŶĚ� ^ĞůĨ-ZĞŐƵůĂƚŝŽŶ� ^ƚƌĂƚĞŐŝĞƐ� ŽŶ� /ƌĂŶŝĂŶ� �&>� >ĞĂƌŶĞƌƐ͛�

�ƌŝƚŝĐĂů�dŚŝŶŬŝŶŐ�ĂŶĚ�ZĞĂĚŝŶŐ��ŽŵƉƌĞŚĞŶƐŝŽŶ�ŽĨ��ƌŐƵŵĞŶƚĂƚŝǀĞ�dĞǆƚƐ͘ Language Horizons, 1;ϭͿ͕�ϱϯ-75. 
ZŽƐĞŶƐŚŝŶĞ͕��͘ Θ�DĞŝƐƚĞƌ͕��͘�;ϭϵϵϰͿ͘�ZĞĐŝƉƌŽĐĂů�ƚĞĂĐŚŝŶŐ͗���ƌĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͘ Review of educational research, ϲϰ;ϰͿ͕�ϰϳϵ-ϱϯϬ͘ 
^ĂŵĂŶŝ͕� �͘� D͕͘� Θ� �ŝƌŝĂ͕� Z͘� ;ϮϬϭϱͿ͘� dŚĞ� ĞĨĨŝĐĂĐǇ� ŽĨ� ^ĞůĨ-ZĞŐƵůĂƚĞĚ� ^ƚƌĂƚĞŐǇ� �ĞǀĞůŽƉŵĞŶƚ� ŝŶ� �ŶŚĂŶĐŝŶŐ� /ŶƚĞƌŵĞĚŝĂƚĞ� /ƌĂŶŝĂŶ� �&>� >ĞĂƌŶĞƌƐΖ�

DĞƚĂĐŽŐŶŝƚŝǀĞ��ǁĂƌĞŶĞƐƐ�ĂŶĚ�>ŝƐƚĞŶŝŶŐ�^Ŭŝůů͘ Journal of Applied Linguistics and Language Research, Ϯ;ϰͿ͕�ϮϮϮ-Ϯϯϱ͘ 
^ĂŶĚĞƌƐ͕� ^͘� ;ϮϬϭϴͿ͘ An investigation of the effectiveness of TWA on reading comprehension of students with and at-risk for emotional and 

behavioral disorders. hŶƉƵďůŝƐŚĞĚ�WŚ͘��͘�ƚŚĞƐŝƐ, �ĞƉĂƌƚŵĞŶƚ�ŽĨ�^ƉĞĐŝĂů��ĚƵĐĂƚŝŽŶ͕��ŽƵŶƐĞůŝŶŐ͕�ĂŶĚ�^ƚƵĚĞŶƚ��ĨĨĂŝƌƐ��ŽůůĞŐĞ�ŽĨ��ĚƵĐĂƚŝŽŶ͕�
<ĂŶƐĂƐ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕�<ĂŶƐĂƐ͘ 

^ĂŶĚĞƌƐ͕� ^͘� ;ϮϬϮϬͿ͘�hƐŝŶŐ� ƚŚĞ� ^ĞůĨ-ZĞŐƵůĂƚĞĚ� ^ƚƌĂƚĞŐǇ��ĞǀĞůŽƉŵĞŶƚ� &ƌĂŵĞǁŽƌŬ� ƚŽ� dĞĂĐŚ�ZĞĂĚŝŶŐ� �ŽŵƉƌĞŚĞŶƐŝŽŶ� ^ƚƌĂƚĞŐŝĞƐ� ƚŽ� �ůĞŵĞŶƚĂƌǇ�
^ƚƵĚĞŶƚƐ�ǁŝƚŚ��ŝƐĂďŝůŝƚŝĞƐ͘ Educ. Treat. Child. 43, 57–ϳϬ͘� 

^ĂŶĚĞƌƐ͕� ^͕͘� >ŽƐŝŶƐŬŝ͕�D͕͘� �ŶŶŝƐ͕� Z͘� W͕͘� >ĂŶĞ͕� :͕͘�tŚŝƚĞ͕�t͕͘�Θ�dĞĂŐĂƌĚĞŶ͕� :͘� ;ϮϬϮϬͿ͘�hƐĞ� ŽĨ� ^ĞůĨ-ZĞŐƵůĂƚĞĚ� ^ƚƌĂƚĞŐǇ��ĞǀĞůŽƉŵĞŶƚ� ƚŽ� /ŵƉƌŽǀĞ�
�ŽŵƉƌĞŚĞŶƐŝŽŶ�ŽĨ��ůĞŵĞŶƚĂƌǇ�^ƚƵĚĞŶƚƐ�ǁŝƚŚ�ĂŶĚ At-ZŝƐŬ�ĨŽƌ��ͬ��͘ Education and Treatment of Children, 1-13. 
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Abstract 

Purpose: The purpose of the research is to investigate personalized feedback paths of learners based on e-assessment 
according to the feedback preferences of learners and their needs. 

Methodology: The design-based research method consisting of two stages was used in this study. The study group comprised 
of 36 undergraduates in the department of Computer and Instructional Technology in the Education Faculty in one of the state 
universities was determined based on criterion sampling method. The data collection process has carried out with the same 
study group at both design stages by using blended ůĞĂƌŶŝŶŐ�ŵĞƚŚŽĚ͘��ĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽůƐ�ĂƌĞ�ĐŽŶƐŝƐƚĞĚ�ŽĨ�DŽƚŝǀĂƚŝŽŶ�ĂŶĚ�
DĞƚĂĐŽŐŶŝƚŝŽŶ� ƐĐĂůĞƐ͕� ůĞĂƌŶŝŶŐ�ŵĂŶĂŐĞŵĞŶƚ� ƐǇƐƚĞŵ� ƌĞĐŽƌĚƐ� ĂŶĚ� ƐĞŵŝ-structured interview form. The descriptive analysis 
methods, Chi-Square independence test, multiple correspondence analysis, and content analysis have been used for data 
analysis. 

Findings:  According to the findings of the research, the effect of test anxiety and extrinsic goal orientation from motivation 
sources, metacognition, the judgment of learning and task level variables have determined on feedback preferences of the 
learner. Classify by these characteristics, a number of personalized feedback strategies have been developed based on the 
learner's preferences and needs for feedback. In addition, it was found that learners wanted to get feedback from teachers 
rather than peers because they found teacher’s feedback more qualified and they did not trust their peers' feedback. 

Highlights: In order to use the personalized feedback strategies developed in the research in different research groups and 
training programs, it should be important that the system is similar to those in this study. These should be similar systems that 
determine both the learner's preference and the needs for feedback according to the learner characteristics to support learning 
performance. Otherwise, it is thought that will be out of the context of personalization. 
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With the increasing impact of technology on education, learning for the individual now goes beyond the walls of the classroom, 
and besides formal education learning is continued non-formally, without interruption. Within the scope of Information 
TechnologiĞƐ�ĂŶĚ�̂ ŽĨƚǁĂƌĞ�ĐƵƌƌŝĐƵůƵŵ͕�DŽE��;ϮϬϭϴĂ͕�Ɖ͘�ϲͿ�ĞŵƉŚĂƐŝǌĞĚ�ƚŚĂƚ�Ă�ŵĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚ�ƉƌŽĐĞƐƐ�ƚŚĂƚ�ďĞŚĂǀĞƐ�
with the principles of “suitable for everyone”, “valid and standard for everyone” is against human nature. At this point, new 
technologies allow us to rethink and discover the ways of evaluating learning. The concept of e-assessment has emerged with the 
inclusion of technology-based tools in the assessment process and has started to become the subject of the research. E-
assessment is the use of information technologies in all activities from the beginning to the end of the assessment process (Cabi, 
2016, p. 95). E-assessment allows learners to self-organize and monitor their own learning by carrying out all the processes by 
storing their own learning tools individually, receiving and sending feedback, presenting and reflecting their learning progress. In 
this way, it helps in providing more meaningful and effective learning (JISC, 2010, p. 53-55). 

In Turkey's 2023 education vision, teachers are expected to analyze e-assessment data in a qualified and detailed way, and to 
ƵƐĞ�ƚŚŝƐ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ŽƌŐĂŶŝǌŝŶŐ�ůĞĂƌŶŝŶŐ�ƉůĂƚĨŽƌŵ�ĂŶĚ�ƉůĂŶŶŝŶŐ�ŶĞǁ�ůĞĂƌŶŝŶŐ�;DŽE�͕�ϮϬϭϴďͿ͘�dŚƵƐ͕�ŐŝǀŝŶŐ�ĨĞĞĚďĂĐŬ͕�ǁŚŝĐŚ�ŝƐ�ŽŶe of 
the important components of the learning process, will be an effective way. Since feedback is a regulatory mechanism that allows 
ƚŚĞ�ůĞĂƌŶĞƌ�ƚŽ�ĐůŽƐĞ�Žƌ�ƌĞĚƵĐĞ�ƚŚĞ�ŐĂƉ�ďĞƚǁĞĞŶ�ƌĞĂů�ĂŶĚ�ƚĂƌŐĞƚĞĚ�ŬŶŽǁůĞĚŐĞ�;�ůĂĐŬ�Θ�tŝůŝĂŵ͕�ϭϵϵϴ͕�Ɖ͘�ϰϳͿ͘�dŚĞ�ƐƚƵĚǇ�ŽĨ��ƵƚůĞƌ, 
<ĂƌƉŝĐŬĞ�ĂŶĚ�ZŽĞĚŝŐĞƌ�;ϮϬϬϴ͕�Ɖ͘�ϵϭϴͿ�ƉƌŽǀĞĚ�ƚŚĂƚ�ƚŚe feedback including the correct answer is useful in correcting memory and 
metacognition-based errors and emphasized that it is a regulatory mechanism. The type and amount of information contained in 
the feedback message change the effectiveness of the feedback provided such as confirmation messages that provide information 
about whether the answer is correct such as yes-no, true-false, etc., and elaboration messages that provide clue, explanation, or 
example about the content of the answer using a conjunctŝŽŶ͕�;^ŚƵƚĞ͕�ϮϬϬϴ͕�Ɖ͘�ϭϱϴͿ͘��ƵƚůĞƌ͕�'ŽĚďŽůĞ�ĂŶĚ�DĂƌƐŚ�;ϮϬϭϯ͕�Ɖ͘�ϮϵϬͿ�
examined the usefulness of the additional information provided in the feedback message along with the correct response 
information and found that such feedback provides equal performance in repetitive questions, but they are very useful in 
transferring learning into new questions. 

Apart from the research conducted about the effectiveness of feedback in learning and the information contained in the 
feedback messages, the relationship between the feedback and personal characteristics is also one of the compelling topics. In 
this sense, the personal characteristics that affect feedback, such as gender and prior knowledge, can play a role in the 
effectiveness of feedback (Narciss et al., 2014, Ɖ͘�ϱϵͿ͘�^ŵŝƚƐ͕��ŽŽŶ͕�^ůƵŝũƐŵĂŶƐ�ĂŶĚ�sĂŶ-'ŽŐ�;ϮϬϬϴ͕�Ɖ͘�ϭϵϬͿ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ĞǀĞŶ�
though feedback containing a lot of information is more effective on the learners with high prior knowledge, more learning occurs 
in the feedback containing less information. Shute (2008, p. 174), on the other hand, made suggestions about the most appropriate 
feedback to be communicated according to the personal characteristics. Accordingly, immediate corrective or supportive feedback 
should be provided to unsuccessful learners without delay; whereas delayed, confirmatory feedback or feedback including clues 
facilitating the content that challenges the learner should be communicated with successful learners. In addition to gender, level 
of learning and achievement, metacognition skills such as motivation, self-efficacy and self-regulation were also addressed in the 
ƐƚƵĚŝĞƐ�ĂďŽƵƚ�ƚŚĞ�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ŽĨ�ƚŚĞ�ĨĞĞĚďĂĐŬ�ƉƌŽĐĞƐƐ͕�ĂƐ�ŝŵƉŽƌƚĂŶƚ�ǀĂƌŝĂďůĞƐ�;DŽƌǇ͕�ϮϬϬϰ͕�Ɖ͘�ϳϳϯ-775; Narciss, 2008, p. 134; 
Schartel, 2012, p. 85). 

The feedbacks adapted to the personal characteristics given in the e-assessment environment should be used by the learner 
at the desired time and place, which is an important stage expected to occur in learning (JISC, 2007, p. 16).Thus, personalized 
feedbacks given during the learning process can be used (Narciss, 2008, p. 126). Personalized feedback is a method that will 
strengthen the teacher to see the learning deficiencies, monitor their own development, organize the next learning process and 
support the learner to maximize the learning (Narciss et al., 2014, p. 59). In this respect, it is thought that an e-assessment system 
used to provide feedback by the teacher will be very useful to increase the time allocated to learning and to support learning 
;�ĂŚĂƌ͕�ϮϬϭϰ͕�Ɖ͘�ϰϬͿ͘ 

In this study, the question of " which feature to increase learning performance of learners, what information will he/she need 
in the feedback message?" was addressed. It is thought that a research that will be developed to answer this question will 
contribute to the following literatures: research methods on the use of design-based research that helps develop educational 
practices; and personalized learning environments and feedback on drawing a framework for creating personalized feedback 
strategies. In this context, the purpose of the research is to investigate personalized feedback paths of learners based on e-
assessment according to the feedback preferences of learners and their needs. For the variables that will create personalized 
feedback (PF) paths, a model prepared by the researcher as a result of the literature readings was used (Figure 1). 
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&ŝŐƵƌĞ�ϭ͘�WĞƌƐŽŶĂůŝǌĞĚ�ĨĞĞĚďĂĐŬ�ƐƚƌĂƚĞŐǇ�ŐĞŶĞƌĂƚŝŽŶ�ŵŽĚĞů 
,ƵŝƐŵĂŶ͕�^ĂĂď͕�sĂŶ��ƌŝĞů and sĂŶ�ĚĞŶ��ƌŽĞŬ�;ϮϬϭϴͿ�ŚĂǀĞ�ĨŽƵŶĚ�ƚŚĂƚ�ůĞĂƌŶĞƌƐ�ůĞĂƌŶ�ďŽƚŚ�ĨƌŽŵ�ƌĞĐĞŝǀŝŶŐ�ƉĞĞƌ�ĨĞĞĚďĂĐŬ�ĂŶĚ�

from providing feedback. Therefore within the framework of the model created in Figure 1, the feedbacks were diversified 
according to the message content, namely informative (IF), educational (EF) and reflective feedback (RF), and also according to 
the source as teacher or peer. On the other hand, the personal characteristics of learners were examined in terms of motivation 
and metacognition skills, which can affect tŚĞ�ĚĞĐŝƐŝŽŶƐ�ŽĨ�ƚŚĞ�ůĞĂƌŶĞƌƐ�ĂďŽƵƚ�ĨĞĞĚďĂĐŬ�ƉƌĞĨĞƌĞŶĐĞƐ͘�DĞƚĂĐŽŐŶŝƚŝŽŶ͕�ǁŚŝĐŚ�ŝƐ�Ă�
form of metacognitive monitoring about the learning performance level of the learner, is an umbrella term that includes learning 
decision variables ;dĂďĂŬĕŦ�Θ�<ĂƌĂŬĞůůĞ͕�ϮϬϭ0, p. 55). On the other hand, learning decisions significantly affects the progressive 
learning process (Hu, Liu, Li & Luo, 2016, p. 383). For these reasons, besides motivation and metacognition, learning decision and 
task level variables were also included in the model in addition to the personal characteristics. The dashed lines in the model are 
used to indicate whether the determined path will be considered as a strategy at the end of the research. Depending on r these 
dashed lines to be accepted as a strategy, it is expected that the most preferred feedbacks are based on learners’ personal 
characteristics, also should increase the learning performance as well. Within the framework of this model, the questions 
addressed in the research are as follows: 

1. What are the feedback preferences of learners based on their personal characteristics? 
a. What is the feedback type preferences of learners based on their personal characteristics? 
b. What is the feedback source preferences of learners based on their personal characteristics? 

2. What are the effects of feedback type preferences on learning performance based on the personal characteristics? 
3. What are the learners’ opinions on personalized feedback? 

D�d,K� 

In this research, a design-based research method consisting of design, analysis and redesign (Shavelson, Phillips, Towne, & 
Feuer, 2003, p. 26) steps was used. Design-based research is a research method used especially for the development of educational 
pracƚŝĐĞƐ�ƚŚƌŽƵŐŚ�ƌĞƉĞĂƚĞĚ�ƌĞǀŝĞǁƐ�ŝŶ�Ă�ƐǇƐƚĞŵĂƚŝĐ�ĂŶĚ�ĨůĞǆŝďůĞ�ƐƚƌƵĐƚƵƌĞ�;�ĂƌĂď�Θ�^ƋƵŝƌĞ͕�ϮϬϬϰ͖�,ĂŶ�Θ��ŚĂƚƚĂĐŚĂƌǇĂ͕�ϮϬϬϭ͖�tĂŶŐ�
& Hannafin, 2005, p. 5-6). In the first design of the research, the main problem is to determine feedback preferences according to 
the personal characteristics of the learners. The main problem of the second design is to analyze learner performances according 
to the feedback preferences set in the first design and get the opinions of the learners about PFs. 
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Participants 

Participants were determined by criterion sampling, one of the purposeful sampling methods. Criteria sampling including all 
cases or individuals who have met some criteria considered important to improve the quality of the study (Patton, 1990, p. 176). 
This study is based on the criterion that learners are experienced in using a learning management system. According to this 
criterion, the participants consisted of 36 sophomore learners, 15 girls and 21 boys, who were studying in the Faculty of Education, 
Department of Computer Education and Instructional Technology was used. 
�ĂƚĂ��ŽůůĞĐƚŝŽŶ�dŽŽůƐ 

dŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽůƐ�ŽĨ�ƚŚĞ�ĨŝƌƐƚ�ĚĞƐŝŐŶ�ǁŚŝĐŚ�ǁĞƌĞ�DŽƚŝǀĂƚŝŽŶ�ĂŶĚ�DĞƚĂĐŽŐŶŝƚŝŽŶ�^ĐĂůĞƐ�ĂŶĚ�ůĞĂƌŶŝŶŐ�ŵĂŶĂŐĞŵĞŶƚ�ƐǇƐƚĞŵ�
records used to determine the personal characteristicƐ� ŽĨ� ƚŚĞ� ůĞĂƌŶĞƌƐ͘� DŽƚŝǀĂƚŝŽŶ� ƐĐĂůĞ� ŝƐ� Ă� ƐĞǀĞŶ-point Likert type scale 
ĚĞǀĞůŽƉĞĚ�ďǇ�WŝŶƚƌŝĐŚ͕�^ŵŝƚŚ͕�'ĂƌĐŝĂ�ĂŶĚ�DĐ<ĞĂĐŚŝĞ�;ϭϵϵϭͿ�ĂŶĚ�ĂĚĂƉƚĞĚ�ƚŽ�dƵƌŬŝƐŚ�ďǇ��ƺǇƺŬƂǌƚƺƌŬ͕��ŬŐƺŶ͕�PǌŬĂŚǀĞĐŝ�Θ��ĞŵŝƌĞů�
(2004, p. 232). The scale has a modular structure and can be used as sub-ƐĐĂůĞƐ�ĂƐ� ŝŶ� ƚŚŝƐ� ƌĞƐĞĂƌĐŚ� ;WŝŶƚƌŝĐŚ͕�^ŵŝƚŚ͕�'ĂƌĐŝĂ�Θ�
DĐ<ĞĂĐŚŝĞ͕�ϭϵϵϯ͕�Ɖ͘�ϴϬϭͿ͘�DĞƚĂĐŽŐŶŝƚŝŽŶ�^ĐĂůĞ�ĚĞǀĞůŽƉĞĚ�ďǇ��ůƚŦŶĚĂŒ�;ϮϬϬϴ͕�Ɖ͘�ϰϰͿ�ŝƐ�Ă�ĨŝǀĞ-point Likert-type scale consisting of 
30 items with both one-dimensional and multi-dimensional feaƚƵƌĞƐ� ;�ůƚŦŶĚĂŒ� Θ� ^ĞŶĞŵŽŒůƵ͕� ϮϬϭϯ͕� Ɖ͘� ϭϱͿ͘� /Ŷ� ƚŚĞ� ůĞĂƌŶŝŶŐ�
management system, data is recorded through the weekly work plan, e-assessment task and e-rubrics. These records include the 
data of personal learning decision and task level, learner feedback preferences, learner preferences regarding e- assessment tasks 
and learner performances. 

The data collection tools of the second design were the semi-structured interview form prepared by the researcher to collect 
data, and the records of the learning management system. Semi-structured interview form consists of 6 questions prepared by 
the researcher. The opinions of two different experts about the applicability of the questions in the interview form were asked 
and a pilot interview was conducted with a learner from the study group. The learner participating in the pilot interview was 
excluded from the interview data. In addition, the scales used in the first design were not reused in the second one, however the 
data of motivation and metacognition scales were used in the second design. 
Implementation 

��Es�^�ůĞĂƌŶŝŶŐ�ŵĂŶĂŐĞŵĞŶƚ�ƐǇƐƚĞŵ�ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ŝŶ�ďŽƚŚ�ĚĞƐŝŐŶƐ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ƐŝŵƉůĞ�ŝŶƚĞƌĨĂĐĞ͕�ĞĂƐĞ�ŽĨ�
assessment of learners' tasks and ease of sending personalized feedback. The learners attended face-to-face courses, for seven 
weeks in the first design and four weeks in the second design with the same study group and completed weekly e-assessment 
ƚĂƐŬƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĐŽŶĐĞƉƚƐ�ŽĨ�ƚŚĞ�ĐŽƵƌƐĞ�ŽŶ���Es�^͘��ƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ĨŝƌƐƚ�ĚĞƐŝŐŶ͕�ůĞĂƌŶĞƌƐ took an orientation and filled 
the scales, as well as the participating approval form in the research. The learners, who started to use the system, chose the task 
they want to take, the level of the task and the feedback type and source they want to take for their weekly courses. The 
components of the first design implementation material are summarized in Figure 2. 

 

Figure 2. Implementation material 
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According to Figure 2, the implementation material is comprised of the following components: 
(i). Weekly work plan: In the work plan, the learner evaluates the learning decision about how much he/she learned the 

concepts covered in the lesson, on three levels: “sufficient”, “not sufficient” and “quite good”. The learners were 
asked to consider their ability to answer repetition questions about the instructed concepts at the end of the lesson 
while determining the learning decision. After the learning decision, he/she specifies the concept of the task and the 
task level consisting of three levels. Each week, learners were assigned to the assessment tasks to be completed 
individually, based on their preferences in the work plan. 

(ii). E-assessment tasks: These performance-based tasks were prepared at three different levels by the researcher and 
ƚŚĞ� ůĞĐƚƵƌĞƌ͘� �ŽŐŶŝƚŝǀĞ� ƉƌŽĐĞƐƐĞƐ� ŽĨ� �ůŽŽŵ� ƚĂǆŽŶŽŵǇ�ǁĞƌĞ� ƵƐĞĚ� ƚŽ� ŐƌŽƵƉ� Ğ-assessment tasks according to their 
ĚŝĨĨŝĐƵůƚǇ� ůĞǀĞůƐ� ;�ƺŵĞŶ͕� ϮϬϬϲ͕� Ɖ͘� ϱͿ͘� �ĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚŝƐ� ƚĂǆŽŶŽŵǇ͕� ƚŚĞ� tasks were classified as follows: L1 Recall-
hŶĚĞƌƐƚĂŶĚŝŶŐ͕�>Ϯ�WƌĂĐƚŝĐĞ-Analysis, and L3 Assessment-Creation. 

(iii). Feedback preference survey: After completing the e-assessment task, the learners notify the feedback type they want 
to get and the feedback source via feedback preference survey. In this questionnaire, three different feedback types, 
namely informative, educational and reflective, were offered to the learners; and “teacher”, “peer” or “both teacher 
and peer” options are offered as feedback sources. Learners asking for peer feedback are evaluated by another 
learner who is assigned to the same task. In this way, those who complete the same task take the role of evaluative 
peers for the other and their names are hidden in the system.  

(iv). E-rubrics: E-rubrics include the assessment criteria for the e-assessment task prepared by the researcher and the 
lecturer. E-rubrics are analytical rubrics based on four criteria: “Totally wrong information”, “Wrong and unnecessary 
information”, “True but incomplete information” and “All information is correct and necessary”. According to the 
choices made by the learners in the feedback preference survey, e-rubrics were used by both the teacher and the 
peer in scoring. In addition, peers are guiding by writing a feedback mesƐĂŐĞ͘��ĞƐŝĚĞƐ�ƉĞĞƌƐ͕�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�ƚĞĂĐŚĞƌ�
is the person who communicated feedback messages. The researcher used both e-rubrics and feedback sending 
format for this and wrote messages addressing each learner with his/her name. 

Although the implementation material of the second design was the same as the first one, it was revised according to the 
learner feedback preferences and some modifications were made. Peer feedback, level 3 assessment tasks and reflective feedback 
type, which were not preferred by the learners, have been removed from the second design material. In addition, the learning 
decision options in the work plan has been reduced to two, as “sufficient” and “not sufficient”. This time the focus was not 
learners’ feedback preferences, thus feedback preference survey was removed. The feedback type they preferred the most in the 
first design was communicated with the learners by the teacher. Another important change was the provision of similar repetitive 
tasks on the same concept. Accordingly, a total of 12 e-assessment tasks were divided into two, as first tasks and repetitive tasks. 

First task: These are the e-assessment tasks that were given in the first three weeks and about which one of the most preferred 
feedback types (IF or EF) has been given after completion. Four tasks were sent to the learners for each of the L1 and L2 levels. 

Repetitive task: These are the tasks given in the fourth week, after which no feedback has been given, and in which the tasks 
involving the concepts of the first three weeks were repeated. Four repetitive tasks at L2 level were sent to the learners. 

The first and repetitive tasks involving the same concept were scored as correct answer (1) and wrong answer (0) via e-rubric. 
In this way, whether the learners corrected the wrong answer of the first task, in the repetitive task was examined. Accordingly, 
the contribution of the feedback type communicated after the first task to the correction of the answer at the repetitive task was 
interpreted. At the end of the second design, interviews were conducted with 12 volunteer learners about their opinions on PF. 
Of these learners, who participated in e-assessment tasks in both designs, 6 preferred EF and the other 6 preferred IF for the tasks 
they completed. 
�ĂƚĂ��ŶĂůǇƐŝƐ 

In ƚŚĞ� ĚĂƚĂ� ĂŶĂůǇƐŝƐ� ŽĨ� ƚŚĞ� ĨŝƌƐƚ� ĚĞƐŝŐŶ͕� ĚĞƐĐƌŝƉƚŝǀĞ� ĂŶĂůǇƐŝƐ� ƚĞĐŚŶŝƋƵĞƐ͕�DƵůƚŝƉůĞ� �ŽƌƌĞƐƉŽŶĚĞŶĐĞ��ŶĂůǇƐŝƐ� ĂŶĚ� �Śŝ-square 
ŝŶĚĞƉĞŶĚĞŶĐĞ�ƚĞƐƚ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ŝŶǀĞƐƚŝŐĂƚĞ�ůĞĂƌŶĞƌ�ƉƌŽĨŝůĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ĨĞĞĚďĂĐŬ�ƉƌĞĨĞƌĞŶĐĞƐ͘�DƵůƚŝƉůĞ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ĂŶĂůǇƐŝƐ 
was used for the following purposes (Husson & Josse, 2014, p. 163). 

(i). Deriving the typology of the individuals, in other words working on the similarities between individuals. 
(ii). Evaluate the relationship between variables and explore the relationship between categories. 

(iii). To examine the association of connections to characterize individuals with a number of variables.  
The purpose of using this analysis in this paper was to investigate learner profiles by characterizing their feedback preferences 

based on their personal characteristics. Chi-Square independence test was used to check whether the relationship (difference 
ďĞƚǁĞĞŶ�ŽďƐĞƌǀĞĚ�ĂŶĚ�ĞǆƉĞĐƚĞĚ�ĨƌĞƋƵĞŶĐŝĞƐͿ�ďĞƚǁĞĞŶ�ƚǁŽ�ƋƵĂůŝƚĂƚŝǀĞ�ǀĂƌŝĂďůĞƐ�ŝƐ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�;'ƺŶŐƂƌ�Θ��ƵůƵƚ͕�ϮϬ08, 
p. 84). 
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In the second design data analysis, it was aimed to determine the effect of feedback type preferences of the learners, who 
were grouped according to personal characteristics, on their learning performance. However, due to the low number of learners 
and the fact that all learners did not participate in all related tasks, a statistical difference test was not performed for measuring 
the effectiveness or significance of learning performance of each feedback type. Instead, the average correct answer of the 
learners in the repetitive tasks based on the feedback type preferences were interpreted as bar graphs. Content analysis was also 
used in the data analysis of the second design to analyze the interview data obtained for PF system. In this analysis method, what 
is hidden in the data is revealed, and it consists of various stages such as processing qualitative data, coding and setting the themes, 
ŽƌŐĂŶŝǌŝŶŐ�ĂŶĚ�ŐƌŽƵƉŝŶŐ�ƚŚĞ�ĐŽĚĞƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƚŚĞŵĞƐ͕�ĚĞĨŝŶŝŶŐ�ĂŶĚ�ŝŶƚĞƌƉƌĞƚŝŶŐ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�;zŦůĚŦƌŦŵ�Θ�bŝŵƔĞŬ͕�ϮϬϬϲ͕�Ɖ. 
246). 

In order to synthesize the findings of the first ĂŶĚ�ƐĞĐŽŶĚ�ĚĞƐŝŐŶ͕�ĂƐƐŝŵŝůĂƚŝŽŶ�ĂŶĚ�ĐŽŶĨŝŐƵƌĂƚŝŽŶ�ŵĞƚŚŽĚƐ�ǁĞƌĞ�ƵƐĞĚ�;sŽŝůƐ͕�
^ĂŶĚĞůŽǁƐŬŝ͕��ĂƌƌŽƐŽ�Θ�,ĂƐƐĞůďůĂĚ͕�ϮϬϬϴ͕�Ɖ͘�ϭϰͿ͘�dŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ĂƐƐŝŵŝůĂƚŝŽŶ�ƐƚĂŐĞ�ĐĂŶ�ďĞ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ĞĂĐŚ�Žƚher, 
co-arranged around a theoretical model or argument ĐŽŶƐŝƐƚĞŶƚůǇ� ;^ĂŶĚĞůŽǁƐŬŝ͕� sŽŝůƐ�Θ� �ĂƌƌŽƐŽ͕� ϮϬϬϲ͕� Ɖ͘� ϳͿ͘� dŚŝƐ�ŵĞƚŚŽĚ� ŝƐ�
possible when there are findings confirming each other or combined in the same direction. On the other hand, the findings handled 
in the configuration stage, are the findings that cannot be combined with each other, but complement each other, or findings that 
ĐĂŶ�ďĞ�ŝŶƚĞƌƚǁŝŶĞĚ͘�,ĞƌĞ͕�ŽŶĞ�ĨŝŶĚŝŶŐ�ĞǆƉůĂŝŶƐ�ƚŚĞ�ŽƚŚĞƌ�Žƌ�ĞǆƉĂŶĚƐ�ĞĂĐŚ�ŽƚŚĞƌ�;sŽŝůƐ�Ğƚ�Ăů͕͘�ϮϬϬϴ͕�Ɖ͘�ϲͿ͘ 
sĂůŝĚŝƚǇ�ĂŶĚ�ZĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ZĞƐĞĂƌĐŚ� 

In both stages of the research, some measures have been taken to ensure validity and reliability. Accordingly, for the internal 
validity of the research, care taken to ensure that the methods used in the study group, data collection and analysis are consistent 
with the whole study and they are reported with the reasoning behind it. In order to confirm the reliability of the results, similar 
researches in the literature were reviewed, and the research findings were discussed and supported. For the internal reliability of 
the research, different data collection methods and analysis strategies were used. For the external validity of the research, direct 
quotations taken from the raw data were included in the presentation of the findings. It was reported that the results of the 
research can be generalized for similar cases and environments. For the external reliability of the research, the researcher received 
support from specialists for the cases that lack required expertise. The research data were stored in their original and digital form 
for reference. 

&/E�/E'^ 

Feedback preferences of learners were divided in two as feedback type and feedback source based on their personal 
characteristics. Feedback preference frequencies of learners were investigated according to the task levels completed by the 
learners in the first design (Table 1). 

dĂďůĞ�ϭ͘�&ĞĞĚďĂĐŬ�ƉƌĞĨĞƌĞŶĐĞ�ĨƌĞƋƵĞŶĐŝĞƐ�ŽĨ�ůĞĂƌŶĞƌƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƚĂƐŬ�ůĞǀĞůƐ� 

&ĞĞĚďĂĐŬ�dǇƉĞ Feedback Source L1 L2 L3 dŽƚĂů 

Informative Feedback (IF) 
Teacher 125 31 1 157 
Teacher-Peer 18 4 0 22 
Total 143 35 1 179 

Educational Feedback (EF) 
Teacher 60 42 1 103 
Teacher-Peer 27 24 0 51 
Total 87 66 1 154 

Reflective Feedback (RF) 
Teacher 7 2 0 9 
Teacher-Peer 10 5 0 15 
Total 17 7 0 24 

dŽƚĂů 247 108 2 357 

According to Table 1, 36 learners completed 357 tasks in total, and reflective feedback was preferred only in 24 of them and 
Level 3 was preferred only in 2 of them. On the other hand, no learner wanted to receive peer feedback alone. For this reason, 
these variables are not reported in the findings.  
&ĞĞĚďĂĐŬ�dǇƉĞ�WƌĞĨĞƌĞŶĐĞƐ�ŽĨ�>ĞĂƌŶĞƌƐ� 

The findings of multiple correspondence analysis of learners’ feedback type preferences according to the motivation source 
and metacognition variables are given separately for L1 and L2 tasks in Figure 3a and Figure 3b. 
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&ŝŐƵƌĞ�ϯĂ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵƵůƚŝƉůĞ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ĂŶĂůǇƐŝƐ�
ŽĨ�ĨĞĞĚďĂĐŬ�ƚǇƉĞ�ĨŽƌ�>ϭ 

&ŝŐƵƌĞ�ϯď͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵƵůƚŝƉůĞ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�
ĨĞĞĚďĂĐŬ�ƚǇƉĞ�ĨŽƌ�>Ϯ 

�Ɛ�ƐĞĞŶ�ŝŶ�ƚŚĞ�ĨŝŐƵƌĞƐ͕�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�DƵůƚŝƉůĞ��ŽƌƌĞƐƉŽŶĚĞŶĐĞ��ŶĂůǇƐŝƐ�ĨŽƌ�ĨĞĞĚďĂĐŬ�ƚǇƉĞ�ƉƌĞĨĞƌĞŶĐĞƐ�ĂƌĞ�ƐŝŵŝůĂƌ�ĨŽƌ�>ϭ�ĂŶĚ�L2 
tasks. In this sense, the findings of the tasks at recall-understanding and practice-analysis levels support each other. Accordingly, 
the variables that have the highest correlation with feedback type were observed to test-anxiety and extrinsic goals from 
motivation sources, and these variables act together with feedback type. On the other hand, self-efficacy, task value, intrinsic 
goals and control belief variables from motivation sources were observed to be grouped together and they were independent of 
feedback type. This means that, regardless of the feedback type preference, if one of these characteristics is high in one learner, 
the other three are observed to be high as well. Therefore, regarding feedback type preferences of learners it can be said that 
those with high test anxiety and low extrinsic goals prefer IF, whereas those with low test anxiety and high extrinsic goals prefer 
EF. Regarding metacognition, which is another variable highly correlated with feedback type, those with higher metacognition 
skills tend to choose IF and those with low metacognition skills tend to choose EF. 

Other personal characteristics that were addressed in feedback type preferences were learning decision and task level. These 
variables were first addressed separately. Accordingly, Pearson Chi-Square results are statistically significant with an effect size of 
Ϭ͘ϭϯ�;ʖϮ�с ϲ͘ϮϬ͕�^��с�Ϯ͕�ƉсϬ͘Ϭϰ�фϬ͘ϬϱͿ�ĨŽƌ�ůĞĂƌŶŝŶŐ�ĚĞĐŝƐŝŽŶ�ĂŶĚ�ĨĞĞĚďĂĐŬ�ƉƌĞĨĞƌĞŶĐĞƐ͖�ǁŝƚŚ�ĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�Ϭ͘Ϯϱ�ĨŽƌ�ƚĂƐŬ�ůĞǀĞů�ĂŶĚ�
ĨĞĞĚďĂĐŬ�ƉƌĞĨĞƌĞŶĐĞƐ�;ʖϮ�с�Ϯϭ͘ϯϴ͕�^�сϭ͕�Ɖ�с�Ϭ͘ϬϬ�ф�Ϭ͘ϬϱͿ͘�/Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ƚŚĞ�ůĞǀĞů�ŽĨ�ƚŚĞ�ƚĂƐŬ͕�ůĞĂƌŶĞƌƐ�ǁŚŽ�ƚŚŝnk that 
they are sufficient or quite good at learning prefer IF type, while those who think that they are not sufficient prefer EF, although 
the preferences are close to each other. Learners who take recall-understanding level tasks prefer IF, and those who take practice-
analysis level assessment tasks prefer EF. 

  

&ŝŐƵƌĞ� ϰĂ͘� &ĞĞĚďĂĐŬ� ƚǇƉĞ� ƉƌĞĨĞƌĞŶĐĞƐ� ĂĐĐŽƌĚŝŶŐ� ƚŽ� >ϭ� ĂŶĚ�
learning decision 

&ŝŐƵƌĞ�ϰď͘�&ĞĞĚďĂĐŬ�ƚǇƉĞ�ƉƌĞĨĞƌĞŶĐĞƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�>Ϯ�ĂŶĚ�
learning decision 

Regarding the grouping of the learning decision according to task level, Chi-Square results are statistically significant only for 
>ϭ�ůĞĂƌŶŝŶŐ�ĚĞĐŝƐŝŽŶ�ĂŶĚ�ĨĞĞĚďĂĐŬ�ƚǇƉĞ�ǁŝƚŚ�ĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�Ϭ͘Ϯϯ�;ʖϮ�с�ϭϮ͘ϭϲϰ͕�^��с�Ϯ͕�Ɖ�с�Ϭ͘ϬϬϮ�фϬ͘ϬϱͿ�;&ŝŐƵƌĞ�ϰĂͿ͘��Śŝ-Square 
ƌĞƐƵůƚƐ�ďĞƚǁĞĞŶ�>Ϯ�ůĞĂƌŶŝŶŐ�ĚĞĐŝƐŝŽŶ�ĂŶĚ�ĨĞĞĚďĂĐŬ�ƚǇƉĞ�;ʖϮ�с�ϭ͘ϲϴ͕�^��с�Ϯ͕�Ɖ�с�Ϭ͘ϰϯх�Ϭ͘ϬϱͿ�ĂƌĞ�ŶŽƚ�ƐŝŐŶŝĨŝĐĂŶƚ�;&ŝŐƵƌĞ�ϰďͿ͘�/n this 
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case, those who believe that their learning is sufficient or quite good in recall-understanding level tasks prefer IF, while those who 
think that their learning is not sufficient prefer EF, although the preferences are close to each other. 
Feedback Source Preferences of Learners 

DƵůƚŝƉůĞ��ŽƌƌĞƐƉŽŶĚĞŶĐĞ��ŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ďĞƚǁĞĞŶ�ůĞĂƌŶĞƌƐ͛�ĨĞĞĚďĂĐŬ�ƐŽƵƌĐĞ�preferences according to the motivation source 
and metacognition variables are given separately for L1 and L2 tasks in Figure 5a and Figure 5b. 

  

&ŝŐƵƌĞ�ϱĂ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵƵůƚŝƉůĞ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ĂŶĂůǇƐŝƐ�
of feedback source for L1 

Figure 5b. dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ŵƵůƚŝƉůĞ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ĂŶĂůǇƐŝƐ�ŽĨ�
feedback source for L2 

�Ɛ�ƐĞĞŶ�ŝŶ�&ŝŐƵƌĞƐ�ϱĂ�ĂŶĚ�ϱď͕�Ăƚ�ƐŽŵĞ�ƉŽŝŶƚ�DƵůƚŝƉůĞ��ŽƌƌĞƐƉŽŶĚĞŶĐĞ��ŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ŽĨ�ĨĞĞĚďĂĐŬ�ƐŽƵƌĐĞ�ƉƌĞĨĞƌĞŶĐĞƐ�ĚŝĨĨĞƌ�
for L1 and L2 tasks. Accordingly, in recall-understanding level, namely L1, learners who have low test anxiety prefer teacher-peer 
feedback; whereas in practice-analysis level, namely L2, those who have this preference are the ones with high test anxiety and 
low extrinsic goals. On the other hand, all other variables are grouped around the feedback from the teacher. 

Other personal characteristics that were addressed in feedback source preferences are learning decision and task level; their 
Chi-Square independence test results are illustrated (Figure 6a; 6b). 

 

  

Figure 6a. Feedback source preferences according to L1 and 
learning decision 

Figure 6b. Feedback source preferences according to L2 and 
learning decision 

Regarding the grouping of the learning decision according to task level, Chi-Square results are statistically significant only for 
>ϭ�ůĞĂƌŶŝŶŐ�ĚĞĐŝƐŝŽŶ�ĂŶĚ�ĨĞĞĚďĂĐŬ�ƐŽƵƌĐĞ�ǁŝƚŚ�ĂŶ�ĞĨĨĞĐƚ�ƐŝǌĞ�ŽĨ�Ϭ͘Ϯϱ�;ʖϮсϭϱ͘Ϯ͕�^�сϮ͕�ƉсϬ͘ϬϬ�ф�Ϭ͘ϬϱͿ�;&ŝŐƵƌĞ�ϲĂͿ͘��Śŝ-Square results 
ďĞƚǁĞĞŶ�>Ϯ� ůĞĂƌŶŝŶŐ�ĚĞĐŝƐŝŽŶ�ĂŶĚ�ĨĞĞĚďĂĐŬ�ƐŽƵƌĐĞ� ;ʖϮсϬ͘ϴϲ͕�^�сϮ͕�ƉсϬ͘ϲϱ�х�Ϭ͘ϬϱͿ�ĂƌĞ�ŶŽƚ�Ɛignificant (Figure 6b). In this case, 
learners in recall-understanding level tasks want to get feedback from the teacher regardless of the learning decision. 
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>ĞĂƌŶŝŶŐ�WĞƌĨŽƌŵĂŶĐĞ��ĐĐŽƌĚŝŶŐ�ƚŽ�&ĞĞĚďĂĐŬ�dǇƉĞ�WƌĞĨĞƌĞŶĐĞƐ�ŽĨ�>ĞĂƌŶĞƌ͛Ɛ 
To examine the effect of feedback type preference, which were determined according to the personal characteristics of 

learners, on learning performance, first of all the percentages of tasks completed by learners in the second design is given (Table 
2). 

dĂďůĞ�Ϯ͘�WĞƌĐĞŶƚĂges of completed tasks in the second design  

&ĞĞĚďĂĐŬ�dǇƉĞ &ŝƌƐƚ�dĂƐŬ ZĞƉĞƚŝƚŝǀĞ�dĂƐŬ 

L1 L2 L2 

IF 0.44 (10) 0.13 (3) 0.57 (13) 
EF 0.17 (4) 0.26 (6) 0.43 (10) 
dŽƚĂů 0.61(14) 0.39 (9) 1.00 (23) 

Note. Frequencies are given in parentheses. 

According to Table 2, in the L1 tasks of the second design, IF were sent to 44% of learners for the first completed task, and EF 
were sent to 17% of them. Regarding L2 tasks, IF were sent to 13% of learners for the first completed tasks, whereas EF was sent 
to 26%. Accordingly, 57% of the repetitive tasks submitted to test the first completed task were completed after IF and 43% after 
EF. 

  

&ŝŐƵƌĞ�ϳĂ͘�DĞĂŶ�ŽĨ�ƌĞƉĞƚŝƚŝǀĞ�ƚĂƐŬ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚĞƐƚ�ĂŶǆŝĞƚǇ Figure 7b. Mean of repetitive task according to extrinsic goal 

About feedback type preferences of learners based on motivation sources, it was found that students with high test anxiety 
and low extrinsic goals prefer IF, whereas those with low test anxiety and high extrinsic goals preferred EF. The average correct 
answers in the repetitive task is higher when learners get EF compared to IF, whether their test anxiety is low or high (Figure 7a). 
On the other hand, learners with low extrinsic goals achieve more correct answers when they get IF, whereas this rate is higher 
for those with higher extrinsic goals when they get EF (Figure 7b). Accordingly, the feedback type preference of learners with low 
test anxiety and high extrinsic goals is also supported by the learning performance graph. However, feedback type preference of 
learners with high test anxiety and low extrinsic goals is not consistent with their learning performance. 

 
Figure 8. Mean of repetitive task based on metacognition  
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About feedback type preference of learners based on the metacognition, it was found that learners with higher metacognition 

skill prefer IF and those with higher metacognition skill prefer EF. The average correct answers in the repetitive task is higher when 
learners get EF compared to IF, whether their metacognition skill is low or high (Figure 8). Accordingly, only the feedback type 
preference of learners with low metacognition is supported by the learning performance graph. However, although those who 
have higher metacognition skill are observed to prefer IF, it can be said that they achieve more performance after EF with a small 
margin. 

  

Figure 9a. Mean of repetitive task based on learning decision  Figure 9a. Mean of repetitive task based on task level 

About feedback type preference of learners based on the learning decision, it was found that learners with insufficient learning 
prefer EF more and those with sufficient learning prefer IF more. According to the learning performance graph in Figure 9a, the 
average correct answers of learners with insufficient learning in the repetitive task is higher when they get EF compared to IF. On 
the other hand, the average correct answer of learners with sufficient learning are similar either they get IF and EF. In this case, 
feedback type preference of learners according to learning decisions was also supported by the learning performance graph. 

About feedback type preference of learners based on the task level, it was found that learners prefer IF in L1 tasks and EF in 
L2 tasks. According to the learning performance graph in Figure 9b, the average L1 and L2 correct answers in the repetitive task is 
higher when they get EF compared to IF. Accordingly, feedback type preference of learners for L2 tasks is supported in the learning 
performance graph; whereas these preferences are observed to be inconsistent with learning performance for L1 tasks. On the 
other hand, learners with sufficient learning in L1 tasks prefer IF and those with insufficient learning prefer EF. The average correct 
answers of learners whose learning decision is sufficient in L1 tasks are equal after both IF and EF, whereas those who have 
insufficient learning showed better learning performance after EF. In this way, feedback preference of the learners’ in L1 tasks are 
also supported by the learning performance. 

^ǇŶƚŚĞƐŝƐ�ŽĨ�ƚŚĞ�&ŝŶĚŝŶŐƐ 
Table 3 shows the process of synthesizing the findings regarding whether the findings of the first and second design are 

confirmatory, complementary (explanatory), or distance from each other. Accordingly, if a finding in the first design agrees with 
or confirms a finding of the second design, it is coded as [CONF #finding]. If two findings are complementary, expansive or 
ĞǆƉůĂŶĂƚŽƌǇ͕�ƚŚĞǇ�ĂƌĞ�ĐŽĚĞĚ�ĂƐ�΀�KDW�ηĨŝŶĚŝŶŐ΁͕�ďƵƚ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ƚŚĂƚ�ĂƌĞ�ŶŽƚ�ĐŽŵƉĂƚŝďůĞ�Žƌ�ĞǆƉůĂŝŶŝŶŐ�ĞĂĐŚ�ŽƚŚĞƌ͘�dŚĞƐĞ�ĨŝŶĚings 
coded as [DIS #finding] because they are distant from each other. In this table, findings on qualitative data are also combined.
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dĂďůĞ�ϯ͘�^ǇŶƚŚĞƐŝǌĞĚ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŽĨ�ƚŚĞ�ĨŝƌƐƚ�ĂŶĚ�ƐĞĐŽŶĚ�ĚĞƐŝŐŶ�΀�ŽŶĨŝƌŵĂƚŽƌǇ�;�KE&Ϳ͕��ŽŵƉůĞŵĞŶƚŝŶŐ�;�KDWͿ͕�Žƌ��ŝƐƚĂŶĐĞ�ĨƌŽŵ (DIS) each other] 

                                                     &ĞĞĚďĂĐŬ�dǇƉĞ�WƌĞĨĞƌĞŶĐĞƐ                                       Learning Performance 

IF [#finding] EF [#finding] IF [#finding] EF [#finding] 
Set A 1. High test anxiety –Low extrinsic goal & L1 

΀�KE&�ηϮ͖��KDW�ηϱ͖��/^�ηϲ΁ 
3. Low test anxiety –High extrinsic goal & L1 
΀�KE&�η�ϰ͖��KDW�ηϴ͕�ϳ΁ 

 6. High test anxiety 
(IFmean=0.8 < EFmean=1) [DIS #1, 2] 
7. Low test anxiety 
(IFmean =0 < EFmean=0.9) ΀�KDW�ηϯ͕�ϰ΁ 

2. High test anxiety –Low extrinsic goal & L2 
΀�KE&�ηϭ͖��KDW�ηϱ͖��/^�ηϲ΁ 

4. Low test anxiety –High extrinsic goal & L2  
΀�KE&�ηϯ͖��KDW�ηϴ͕�ϳ΁ 

5. Low extrinsic goal 
(IFmean=0.5 > EFmean=0) ΀�KDW�ηϭ͕�Ϯ΁ 

8. High extrinsic goal 
(IFmean =0.9 < EFmean=1) ΀�KDW�ηϯ͕�ϰ΁ 

^Ğƚ�� 9.High DĞƚĂĐŽŐŶŝƚŝŽŶ�Θ�>ϭ�΀�KE&�ηϭϬ͖��/^�ηϭϰ΁ ϭϭ͘�>Žǁ�DĞƚĂĐŽŐŶŝƚŝŽŶ�Θ�>ϭ� 
΀�KE&�η�ϭϮ͖��KDW�ηϭϯ΁ 

 ϭϯ͘�>Žǁ�DĞƚĂĐŽŐŶŝƚŝŽŶ 
(IFmean=0.6<EFmean=1) ΀�KDW�ηϭϭ͕ϭϮ΁ 

ϭϬ͘�,ŝŐŚ�DĞƚĂĐŽŐŶŝƚŝŽŶ�Θ�>Ϯ�΀�KE&�ηϵ͖��KDW�ηϭϰ΁ ϭϮ͘�>Žǁ�DĞƚĂĐŽŐŶŝƚŝŽŶ�Θ�>Ϯ 
΀�KE&�ηϭϭ͖��KDW�ηϭϯ΁ 

14. ,ŝŐŚ�DĞƚĂĐŽŐŶŝƚŝŽŶ 
(IFmean =0.8 < EFmean=0.9) [DIS #9, 10] 

Set C 15. L1 (IFperc=62% > EFpercсϯϴйͿ�;ʖ2=21.38, p=0.00*) 
΀�KE&�ηϮϯ͖��KDW�ηϮϯ͕�Ϯϱ͖��/^ηϭϳ͕�Ϯϰ͕�Ϯϲ΁ 

16. L2 (IFpercс35% < EFperc=65%) 
;ʖ2=21.38, p=0.00*) ΀�KDW�ηϭϴ΁ 

 17. L1(IFmean =0.7 < EFmean =1) [DIS #13] 

18. L2 (IFmean =0.7 < EFmean =0.8) 
΀�KE&�ηϭϱ͖��KDW�ηϭϰ΁ 

Set D 19. Sufficient or Quite good 
(IFperc= 58%; 64% > EFperc = 42%; 36%) 
(ʖ2=6.2, p=0.04*) ΀�KE&�ηϮϯ͖��KDW�ηϮϭ͕�Ϯϱ΁ 

20. Not sufficient 
(IFperc= 45% < EFperc =55%) 
;ʖ2=6.2, p=0.04*) ΀�KE&�ηϮϰ͖��KDW�ηϮϮ͕�Ϯϲ΁ 

21. Sufficient 
(IFmean = EFmean =0.9) 
΀�KE&�ηϮϱ͕��KDW�ηϭϵ͕�Ϯϯ΁ 

22. Not sufficient 
(IFmean =0.3< EFmean =1) 
΀�KE&�η�Ϯϲ͕��KDW�ηϮϬ͕�Ϯϰ΁ 

Set E 23. L1 & Sufficient; L1 & Quite good 
(IFperc=69%; 77% > EFpercсϯϭй͖�ϮϯйͿ�;ʖ2=12.16, 
p=0.00*) ΀�KE&�ηϭϱ͕�ϭϵ͖��KDW�ηϮϭ͕�Ϯϱ͖��/^�ηϭϳ΁ 

24. L1 & Not sufficient 
(IFperc= 48% < EFpercс�ϱϮйͿ�;ʖ2=12.16, p=0.00*) 
΀�KE&�η�ϮϬ͖��KDW�ηϮϮ͕�Ϯϲ͖��/^�ηϭϱ͕�ϭϳ΁ 

25. L1 & Sufficient 
(IFmean = EFmean = 1) 
΀�KE&�ηϭϱ͕�ϭϵ͖��KDW�ηϮϯ͖��/^�#17] 

26. L1 & Not Sufficient 
(IFmean = 0.3 < EFmean =1) 
΀�KE&�ηϭϳ͕�ϮϮ͖��KDW�ηϮϬ͕�Ϯϰ͖��/^�ηϭϱ΁ 

Qualitative Findings on Feedback Preferences Qualitative Findings on Learning Performances 

Task Level Feedback Type Feedback Source Effective Feedback Learning Performance 

o Learning Status (fсϭϬͿ 
o Perception of difficulty ;ĨсϵͿ 
o Desire to Reinforce (fсϰͿ 
o Not taking time (fсϮͿ 

o �ŽŶƚĞŶƚ�ŽĨ�DĞƐƐĂŐĞ�;f сϭϬͿ 
o Task Performance (fсϯͿ 

o Quality (f сϳͿ 
o Reliability (f сϳͿ 
o Complementarity (f сϯͿ 

o Correcting mistakes – Completing 
shortcomings (f сϭϮͿ 

o Repetition-Reinforcement (f сϴͿ 
o DŽŶŝƚŽƌŝŶŐ�ůĞĂƌŶŝŶŐ�;f сϮͿ 

o Full-Permanent learning (f сϴͿ 
o Working style-Willingness to work 

(fсϰͿ 
o �ĞŝŶŐ�ZĞĂĚǇ�ĨŽƌ��ǆĂŵƐ�;f сϰͿ 

EŽƚĞ͘�ƉΎс�^ŝŐŶŝĨŝĐĂŶƚ�ǀĂůƵĞ͖�/&�;/ŶĨŽƌŵĂƚŝǀĞ�&ĞĞĚďĂĐŬͿ͖��&�;�ĚƵĐĂƚŝŽŶĂů�&ĞĞĚďĂĐŬͿ͖�ƉĞƌĐ�;ƉĞƌĐĞŶƚĂŐĞͿ͖�f (frequency)
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In Table 3, learner preferences are summarized in the "feedback type preference" column, and the findings of the learning 
graph according to the learning performance of learner’s feedback type preference are summarized in the "Learning performance" 
column. Regarding the results in Set A, findings 1 and 2 support each other, but these findings contradict with finding 6 and they 
are explained by finding 5. Likewise, findings 3 and 4 support each other, and they are explained by findings 7 and 8. Accordingly, 
when an EF is sent to those who have high test anxiety, more learning performance is obtained, whereas learners with low extrinsic 
goals showed more learning performance when they received IF. However, learners who have high test anxiety, but low extrinsic 
goals prefer IF. In this case, regardless of the difficulty of the task, feedback type preference of learners who have high test anxiety 
and low extrinsic goals is not consistent with their learning performance. On the other hand, those who have low test anxiety but 
have high extrinsic goals prefer EF more and their learning performances are also higher. 

ZĞŐĂƌĚŝŶŐ�^Ğƚ��͕�ĨŝŶĚŝŶŐƐ�ϵ�ĂŶĚ�ϭϬ�ƐƵƉport each other, but they were coded away from finding 14 because they contradict with 
it. On the other hand, findings 11 and 12 support each other, and they are explained by finding 13. According to this, learners who 
have high metacognition skills prefer IF more, although they achieve more learning performance when they get EF. In this case, 
regardless of the task level, the feedback type preference of learners with higher metacognition skill is not consistent with their 
learning performance. On the other hand, learners who have low metacognition skills prefer EF more and thus their learning 
performances get higher. 

Regarding Set C, finding 15 is supported by finding 23 and explained by findings 23 and 25. In addition, finding 15 is distant 
from findings 17, 24 and 26 because it contradicts with them. Finding 16 is explained by finding 18. Accordingly, although learners 
in L1 recall-understanding tasks achieve more learning performance when they get EF, they prefer IF more. In this case, feedback 
type preference of learners in recall-understanding tasks is not consistent with their learning performance. On the other hand, 
learners in L2 practice-analysis tasks prefer EF more and thus their learning performances get higher. 

Regarding Set D, finding 19 is supported by finding 23 and explained by findings 21 and 25. Finding 20 is supported by finding 
24 and explained by findings 22 and 26. Accordingly, learners who think that they are sufficient or quite good in learning prefer IF 
more and their learning performance is higher. Similarly, learners who think that they are not sufficient in learning prefer EF more 
and their learning performances are higher. In this case, learners’ feedback type preferences according to the learning decision 
moved consistently with their learning performances. 

Regarding Set E, finding 23 is supported by findings 15 and 19, explained by findings 21 and 25, and contradicts with finding 
17. In addition, finding 24 is supported by finding 20, explained by findings 22 and 26, and contradicts with findings 15 and 17. 
Accordingly, learners who are sufficient or quite good in learning L1 recall-understanding tasks, prefer IF more and their learning 
performance gets higher. Likewise, those with insufficient learning in recall-understanding tasks prefer EF more and their learning 
performances get also higher. In this case, learners’ feedback type preferences in recall-understanding tasks according to the 
learning decision moved consistently with their learning performances. 

Regarding qualitative findings, a total of 15 codes were reached under five themes. Accordingly, learners consider the 
followings on their feedback preference; 

o dĂƐŬ�ůĞǀĞů͕�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ĐŽŶĐĞƉƚ�ǁĞůů�Žƌ�ŶŽƚ�;ůĞĂƌŶŝŶŐ�ƐƚĂƚƵƐ͕�ĨсϭϬͿ͖�ƚŚŝŶŬŝŶŐ�ƚŚĂƚ�ƚŚĞ�ƚĂƐŬ�ĐĂŶ�be difficult 
;ƉĞƌĐĞƉƚŝŽŶ�ŽĨ�ĚŝĨĨŝĐƵůƚǇ͕�ĨсϵͿ͖�ǁĂŶƚŝŶŐ�ƚŽ�ƌĞŝŶĨŽƌĐĞ�ƚŚĞ�ĐŽŶĐĞƉƚ�ĂůƚŚŽƵŐŚ�ŝƚ�ǁĂƐ�ůĞĂƌŶĞĚ͕�;ĚĞƐŝƌĞ�ƚŽ�ƌĞŝŶĨŽƌĐĞ͕�ĨсϰͿ�Žƌ�ŶŽƚ�
ǁĂŶƚŝŶŐ�ƚŽ�ƐƉĞŶĚ�ƚŝŵĞ�ŽŶ�ƚŚĞ�ƚĂƐŬ�;ŶŽƚ�ƚĂŬŝŶŐ�ƚŝŵĞ͕�ĨсϮͿ͘ 

o Feedback Type, according to the amount of information in the ĨĞĞĚďĂĐŬ�ŵĞƐƐĂŐĞ�;ƚŚĞ�ĐŽŶƚĞŶƚ�ŽĨ�ƚŚĞ�ŵĞƐƐĂŐĞ͕�ĨсϭϬͿ�Žƌ�
ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ƐŚŽǁŶ�ĂĨƚĞƌ�ĐŽŵƉůĞƚŝŶŐ�ƚŚĞ�ƚĂƐŬ�;ƚĂƐŬ�ƉĞƌĨŽƌŵĂŶĐĞ͕�ĨсϯͿ͕ 

o &ĞĞĚďĂĐŬ� ƐŽƵƌĐĞ͕�ĂĐĐŽƌĚŝŶŐ� ƚŽ�ŐĞƚƚŝŶŐ�Ă�ƵƐĞĨƵů� ĨĞĞĚďĂĐŬ�ŵĞƐƐĂŐĞ� ;ƋƵĂůŝƚǇ͕� ĨсϳͿ͕� ƚƌƵƐƚŝŶŐ� ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ� ƚŚĞ� ƐŽƵƌĐĞ�
because of ŚŝƐͬŚĞƌ�ƚŚĞ�ĞǆƉĞƌƚŝƐĞ�;ƌĞůŝĂďŝůŝƚǇ͕�ĨсϳͿ͕�ƚĞĂĐŚĞƌ�ĂŶĚ�ƉĞĞƌ�ĨĞĞĚďĂĐŬƐ�ƐƵƉƉŽƌƚ�ĞĂĐŚ�ŽƚŚĞƌ�;ĐŽŵƉůĞŵĞŶƚĂƌŝƚǇ͕�Ĩ�с�ϯͿ 

In addition, learners stated that; 
o The Feedbacks they received were effective because of allowing them to correct their mistakes or complete their 

ƐŚŽƌƚĐŽŵŝŶŐƐ�;ĨсϭϮͿ͖�ŵĂŬŝŶŐ�ƌĞƉĞƚŝƚŝŽŶ�Žƌ�ƌĞŝŶĨŽƌĐĞŵĞŶƚ�;ĨсϴͿ͖�ĂůůŽǁŝŶŐ�ƚŚĞŵ�ƚŽ�ŵŽŶŝƚŽƌ�ƚŚĞŝƌ�ŽǁŶ�ůĞĂƌŶŝŶŐ�;ĨсϮͿ͖ 
o dŚĞ�&ĞĞĚďĂĐŬƐ�ƚŚĞǇ�ƌĞĐĞŝǀĞĚ�ǁĞƌĞ�ĞĨĨĞĐƚŝǀĞ�ŽŶ�ůĞĂƌŶŝŶŐ�ƉĞƌĨŽƌŵĂŶĐĞ�ďĞĐĂƵƐĞ�ŽĨ�ĞŶĂďůŝŶŐ�ĨƵůů�Žƌ�ƉĞƌŵĂŶĞŶƚ�ůĞĂƌŶŝŶŐ�;Ĩ�с�

8); changing their ǁŽƌŬŝŶŐ�ƐƚǇůĞ�Žƌ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞŝƌ�ǁŝůůŝŶŐŶĞƐƐ�ƚŽ�ǁŽƌŬ�;Ĩ�с�ϰͿ͖�ĨĞĞůŝŶŐ�ƚŚĂƚ�ƚŚĞǇ�ĂƌĞ�ƌĞĂĚǇ�ĨŽƌ�ƚŚĞ�ĞǆĂŵƐ�
about the concepts without any extra effort. 

�/^�h^^/KE 

The review of PF strategies as a whole showed that especially educational feedback supports learning performance in both 
learner preference and learner needs. In addition, educational feedback brought more learning performance than informative 
feedback. ReŐĂƌĚŝŶŐ� ƚŚĞ� ƌĞƐĞĂƌĐŚ� ƌĞƐƵůƚƐ� ƐƵƉƉŽƌƚŝŶŐ� ƚŚŝƐ� ĨĂĐƚ� ŝŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ͕� �ƵƚůĞƌ� Ğƚ� Ăů͘� ;ϮϬϭϯ͕� Ɖ͘� ϮϵϬͿ� ƌĞƉŽƌƚĞĚ� ƚŚĂƚ� ƚŚĞ�
feedback detailed with additional information provides equal performance in repetitive questions, but they are quite useful in the 
transfer ŽĨ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ƚŽ�ŶĞǁ�ƋƵĞƐƚŝŽŶƐ͘�DĞǇĞƌ�Ğƚ�Ăů͘�;ϮϬϭϬ͕�Ɖ͘�ϲϮͿ�ĨŽƵŶĚ�ƚŚĂƚ�ůĞĂƌŶĞƌƐ�ǁŚŽ�ŐŽƚ�ĚĞƚĂŝůĞĚ�ĨĞĞĚďĂĐŬ�ŝŶ�ƚŚĞ�ƌĞĂĚŝŶŐ�
comprehension test carried out better performance in a web-based teaching environment than those who got feedback indicating 
only the correct answer. /Ŷ�ĂŶŽƚŚĞƌ�ƐƚƵĚǇ͕��ŽǌŽƌŐŝĂŶ�ĂŶĚ�zĂǌĚĂŶŝ�;ϮϬϮϭͿ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ŵĞƚĂůŝŶŐƵŝƐƚŝĐ�ĞǆƉůĂŶĂƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ĂƐ�
part of the feedback to language learners’ writing is conducive to a higher level of cognitive engagement and leads to better 
learning outcomes. In this point, a metaanalysis results showed that the impact is substantially influenced by the information 



  

|<ĂƐƚĂŵŽŶƵ�Education Journal, 2022͕�sŽů͘�29, No. 4| 

 

423 
ĐŽŶƚĞŶƚ�ĐŽŶǀĞǇĞĚ͘�;tŝƑŶŝĞǁƐŬŝ͕��ŝĞƌĞƌ�ĂŶĚ�,ĂƚƚŝĞ͕�ϮϬϮϬͿ͘�/Ŷ�ƐƚƵĚǇ͕�ƚŚĞ�ŽƚŚĞƌ�ƌĞƐƵůƚ�ŝƐ�ůĞĂƌŶĞƌƐ�ŵŽƐƚůǇ�ƉƌĞĨĞƌ�ĞǆƉůĂŶĂƚŝŽŶ�ĨĞĞdback 
for tasks based on practice-analysis. Similarly, Coral and Carpenter (2020) showed that learners performed best on application 
questions, particularly when explanatory feedback was provided. 

Learners think that they can perform complete and permanent learning with the PFs they receive, they don’t have to make 
much effort for the exams, and there are positive changes in their working style or desire. Supporting these results, Dawson et al. 
(2019, pp. 33-34) stated that one of the objectives of the feedback is supporting learners to put more efforts on working better 
and learning more, encouraging them or making them feel better about their own work. In addition, Shute (2008, p. 166) stated 
that feedback can be a powerful motivation tool when communicated as a response to targeted efforts. On the other hand, Woods 
(2015, p. 39) emphasized that in order to get the most benefit from the feedback, learners should convert it into thoughts and 
reflect it on their behavior. Accordingly, after conveying the educational feedback, the learner must read and understand it well 
before putting into practice. In this sense, in order for feedback to be effective, care should be taken for the features and aspects 
of the feedback, and each learner should internalize it. When learners were asked about the effectiveness of the feedback 
conveyed in this research, only one learner mentioned this important point with the following words Actually I think it is effective 
... But I am not sure about how much we processed it or added it to our notes or not. 

DĂƐŽŶ�ĂŶĚ��ƌƵŶŝŶŐ� ;ϮϬϬϭ͕�Ɖ͘�ϭϰͿ�ƉƌŽǀŝĚĞĚ�Ă� ĨƌĂŵĞǁŽƌŬ� ĨŽƌ� ŝŶƐƚƌƵĐƚŝŽŶ�ĚĞƐŝŐŶĞƌƐ� ƚŽ�ĚĞĐŝĚĞ�ǁŚŝĐŚ� ĨĞĞĚďĂĐŬ�ƚŽ�ƐĞŶĚ� ŝŶ� ƚŚĞ�
computer-aided teaching environment. According to this framework: in easy tasks, if successful learners have high prior 
knowledge, then the correct answer and a supportive teaching material should be sent; however, if they have low prior knowledge, 
then the correct answer should be sent. In difficult tasks, if they have high prior knowledge, then a teaching material that repeats 
until the correct answer is achieved and that supports the correct answer should be sent; if they have low prior knowledge, then 
the correct answer or a feedback correcting the wrong answer should be sent. However, learners want to select the materials 
ƚŚĞǇ�ŬŶŽǁ�Žƌ�ůĞĂƌŶĞĚ�ǁĞůů�ĨŝƌƐƚ�ĂŶĚ�ƉƌŽĐĞĞĚ�ĨƌŽŵ�ƚŚĞ�ĞĂƐǇ�ƚŽ�ƚŚĞ�ĚŝĨĨŝĐƵůƚ�;DĞƚĐĂůĨĞ͕�ϮϬϬϵ͕�Ɖ͘�ϭϲϭͿ͘�dŚĞƐĞ�ƐƚƵĚǇ�ƌĞƐƵůƚƐ�ƐƵƉƉort the 
PF strategies established in the research. Learners actually need simpler feedback in their recall-understanding tasks if they know 
the subject well, or more detailed feedback if they think they don't know the subject well or as the task gets harder. 

The results of learning decision and metacognition skills ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ� ŝŶĚĞƉĞŶĚĞŶƚůǇ͘��ĞĐĂƵƐĞ͕�ŵĞƚĂĐŽŐŶŝƚŝǀĞ�
decisions play an important role in prospective metacognitive monitoring. A learner with high metacognition skill can monitor 
what he/she knows and can make a clear decision about it. Therefore, metacognition appears as a broad term that also covers 
learning decisions ;dĂďĂŬĕŦ�Θ�<ĂƌĂŬĞůůĞ͕�ϮϬϭϬ͕�Ɖ͘�ϱϱͿ͘�/Ŷ�ƚŚŝƐ�ƐĞŶƐĞ͕�ŝƚ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŚĂƚ�ƚŚŽƐĞ�ǁŚŽ�ĂƌĞ�ƐƵĐĐĞƐƐĨƵů�ŝŶ�ŵŽŶŝƚŽƌŝŶŐ�ƚŚĞŝƌ�
own learning theoretically will have good performance, because they will take the right steps in their learning decisions and 
choosing study topics (Callender, Franco-Watkins, & Roberts, 2016, p. 216). According to results obtained in this study, feedback 
preferences of learners with high metacognition skill and feedback preferences of learners who think that their learning is 
sufficient is consistent with each other. which is a result that should not be neglected. These are results that should not be 
neglected and should be investigated more detailed. 

Regarding the results of the research whether the feedback should be communicated by the teacher or by the peer, learners 
wanted to get either teacher feedback alone or teacher and peer feedback at the same time. Peer feedback alone was not 
ƉƌĞĨĞƌƌĞĚ�Ăƚ�Ăůů͘��ĞĐĂƵƐĞ�ůĞĂƌŶers find teacher feedback more qualified, don’t trust their peers' feedback, or think that teacher 
and peer feedback are complementary. Supporting this result, Cabi (2016, p. 94) reported that learners’ least preferred 
measurement tool was peer reviews. In addition, Hattie (2012, p. 4) stated that peer feedback doesn’t work effectively, 
emphasizing that the feedback of the peers for the works in the classroom were mostly wrong. Therefore, it was suggested that a 
rubric, which shows both the wrong and right paths of a task and guides in giving feedback, can help peers (Hattie, 2012, p. 4). In 
this research, e-rubrics were used to prevent these problems. In addition, it was thought that limiting peer feedback only with the 
virtual environment would be a strengƚŚ� ŝŶ�ƚĞƌŵƐ�ŽĨ� ŝŶƚĞƌĂĐƚŝŽŶ͘��Ƶƚ͕� ůĞĂƌŶĞƌƐ�ŶĞǀĞƌƚŚĞůĞƐƐ�ĞǆƉĞƌŝĞŶĐĞĚ�ŵŝƐƚƌƵƐƚ�ĂŐĂŝŶƐƚ�ƉĞĞƌ�
feedback. To take precautions against this, Wu and Schunn (2020) argued that it may simply be that explanations produced by 
peers were often overly terse or themselves confusing. For that they suggest that further research should investigate the quality 
of the explanations found in the peer comments. 

�KE�>h^/KE��E��Z��KDD�E��d/KE^  

In the study, the PF strategy generation model was drawn and the dashed lines in the model to determine the personalized 
ĨĞĞĚďĂĐŬ�ƉĂƚŚƐ͘�^ŽŵĞ�ŽĨ�ƚŚĞƐĞ�ůŝŶĞƐ�ǁŚŝĐŚ�ĂƌĞ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ďŽƚŚ�ůĞĂƌŶĞƌ͛Ɛ�ĨĞĞĚďĂĐŬ�ƚǇƉĞ�ƉƌĞĨĞƌĞŶĐĞ�ĂŶĚ�ƚŚĞŝƌ�ŶĞĞĚƐ�ĨŽƌŵĞĚ�<D�
strategies. PF strategies that are created can be listed as follows: 

(i). For students with low metacognitive, or for students with low test anxiety and high extrinsic goals could be sent EF. 
(ii). For students with high metacognitive, or for students with high test anxiety and low extrinsic goals could be sent 

preference-based feedback. 
(iii). For recall-understanding tasks could be sent preference-based feedback, while for practice-analysis tasks EF. 
(iv). For students who believe to understand the subject in recall-understanding tasks sufficiently could be sent IF and to 

the others EF.  
PF strategies obtained in this ĐŽŶƚĞǆƚ�ĐĂŶ�ďĞ�ĂĚĂƉƚĞĚ�ƚŽ�ĚŝĨĨĞƌĞŶƚ�ůĞĂƌŶŝŶŐ�ŐƌŽƵƉƐ�Žƌ�ĚŝĨĨĞƌĞŶƚ�ĞĚƵĐĂƚŝŽŶĂů�ƉƌŽŐƌĂŵƐ͘��Ƶƚ�ĂŶ�

important point to be considered for the PF strategies is that they can be used in the personalization of the system-like 
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environments within the scope of this research. These are the systems that support his/her learning performance according to 
both feedback preference of learners and their feedback needs. Otherwise, it is thought that the context of personalization will 
ďĞ�ǁŝƚŚĚƌĂǁŶ͘��ĂƐĞĚ�ŽŶ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ research, some suggestions for practitioners are following: 

(i). E-assessment environments designed with PF can also be considered as a personal learning material. 
(ii). In the e-assessment environment, personalization can be done by letting some of the processes to the learner control, 

such as choosing the topics to study, receiving feedback, choosing the content or source of the feedback message. 
(iii). Collective research results explaining the relationship between personal characteristics and feedback in online 

environments should be used. Feedbacks in certain types or contents can be conveyed to individuals who are grouped 
according to one or more personal characteristics of these results. 

(iv). PF environments can be developed not only according to the personal characteristics of the learner, but also according 
to their interests, desires and needs. 

In order to develop a PF strategy about the feedback sources, further studies on teacher and peer feedback are needed. The 
strengths of peer review should be examined in detail with different research designs. Learners’ trust to their peers can be 
achieved by increasing the quality of peer reviews and feedback. In this sense, the effect of peer assessment can be examined by 
giving professional training to learners on the issues such as peer feedback and rubric usage in e-assessment. Another method to 
improve the quality of peer reviews and to overcome peer trust problems may be that peer feedback can be provided by those 
who have high prior knowledge. For example, learners who have already taken the course can provide feedback to new learners. 

Studies involving big data analysis that collect learners’ feedback preferences from e-assessment environments along with 
some personal characteristics and that can predict their future choices will improve PF environments. In this way, systems that 
automatically send the most appropriate feedback to learners with similar characteristics or that can predict learning performance 
according to the feedback type they prefer can be developed such that they can be included in the same system in a few years. 
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| ZĞƐĞĂƌĐŚ��ƌƚŝĐůĞ ͬ��ƌĂƔƚŦƌŵĂ�DĂŬĂůĞƐŝ| 
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͞DĂĚĚĞŶŝŶ��ĞŒŝƔŝŵŝ͟�mŶŝƚĞƐŝŶĚĞ�hǇŐƵůĂŶĂŶ��ƌŐƺŵĂŶƚĂƐǇŽŶ�DŽĚĞůŝŶŝŶ�PŒƌĞŶĐŝůĞƌŝŶ�
�ĂƔĂƌŦůĂƌŦŶĂ͕�dĂƌƚŦƔŵĂĐŦ�dƵƚƵŵůĂƌŦŶĂ͕�WƌŽďůĞŵ��ƂǌŵĞ��ůŐŦůĂƌŦŶĂ��ƚŬŝƐŝϭ 
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�ďƐƚƌĂĐƚ 
dŚĞ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ŝŶǀĞƐƚŝŐĂƚĞ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƵƐŝŶŐ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ŝŶ�ƚŚĞ�͞�ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ͟�ƵŶŝƚ�ŝŶ�ƚŚĞ�ϱƚŚ�ŐƌĂĚĞ�
^ĐŝĞŶĐĞ�ĐŽƵƌƐĞ�ŽŶ�ƐƚƵĚĞŶƚƐΖ�ƐĐŝĞŶĐĞ�ĂĐŚŝĞǀĞŵĞŶƚ͕�ĂƌŐƵŵĞŶƚĂƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ�ĂŶĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƉĞƌĐĞƉƚŝŽŶƐ͘�dŚĞ�ƐƚƵĚǇ�ŐƌŽƵƉ�
ǁĂƐ�ƐĞůĞĐƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽŶǀŝŶŝĞŶĐĞ�ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚ�ĂŶĚ�Ă�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů� ŝŶ��ĞĨŶĞͬ�,ĂƚĂǇ͕�ĂŶĚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�
ĐŽŶƐŝƐƚŝŶŐ�ŽĨ�ϯϱ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉƐ�ĐŽŶƐŝƐƚŝŶŐ�ŽĨ�ϯϯ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƌĂŶĚŽŵ�ĂƐƐŝŐŶŵĞŶƚ͘��ƚ�ƌĞƐĞĂƌĐŚ�
ƵƐĞĚ� ƉƌĞƚĞƐƚ- ƉŽƐƚƚĞƐƚ� ŶŽŶĞƋƵĂůŝǌĞĚ� ĐŽŶƚƌŽů� ŐƌŽƵƉ� ƋƵĂƐŝ- ĞǆƉĞƌŝŵĞŶƚĂů� ĚĞƐŝŐŶ͘� �ĂƚĂ� ĐŽůůĞĐƚĞĚ� ďǇ� ͞�ŚĂŶŐĞ� ŽĨ� DĂƚƚĞƌ�
�ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ͟�ƉƌĞƉĂƌĞĚ�ďǇ�ƌĞƐĞĂĐŚĞƌ͕�͞�ƌŐƵĞƌ��ƚƚŝƚƵĚĞ�^ĐĂůĞ͟�ĂĚĂƉƚĞĚ�ďǇ�<ĂǇĂ�ĂŶĚ�<ŦůŦĕ� ;ϮϬϬϴͿ�ĂŶĚ ͞WƌŽďůĞŵ�^ŽůǀŝŶŐ�
/ŶǀĞŶƚŽƌǇ͟�ĂĚĂƉƚĞĚ�ďǇ�bĂŚŝŶ͕�bĂŚŝŶ�ĂŶĚ�,ĞƉƉŶĞƌ�;ϭϵϵϯͿ�ĂŶĚ�dĂǇůĂŶ͕�;ϭϵϵϬͿ͘��ĂƚĂ�ĂŶĂůǇƐŝƐ�ďǇ�ƵƐŝŶŐ�^W^^�ƉĂĐŬĞƚ�ƉƌŽŐƌĂŵŵĞ͕�
ďĞŶĞĨŝƚ�ĨƌŽŵ�ĚĞƐĐƌŝƉƚŝǀĞ�ĂŶĚ�ŝŶĨĞƌĞŶƚĂů�ƐƚĂƚŝƐƚŝĐ�ŵĞƚŚŽĚ͘�>ĞƐƐŽŶƐ�ƉĞƌĨŽƌŵĞĚ�ƚŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�ƌĞĐŽŵŵĞŶĚĞĚ�ďǇ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�
EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ�;ϮϬϭϯͿ�ŝŶ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ĂŶĚ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ͘��ĨƚĞƌ�ĂƉƉůŝǇŝŶŐ�ƉƌĞƚĞƐƚƐ͕�ůĞƐƐŽŶƐ�
ƐƚĂƌƚĞĚ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƚŝŵĞ�ŝŶ�ďŽƚŚ�ŐƌŽƵƉƐ�ĂŶĚ�ĂƉůŝĐĂƚŝŽŶ�ĐŽŶƚŝŶƵĞĚ�ϮϬ�ŚŽƵƌƐ�;ϱ�ǁĞĞŬƐͿ͘��ĨƚĞƌ�ĂƉůŝĐĂƚŝŽŶ�ƚŚĞ�ƐĂŵĞ�ƚĞƐƚƐ�ĂƉƉůŝǇŝŶŐ�
ĂƐ�ƉŽƐƚƚĞƐƚƐ͘�/Ŷ�ĐŽŶĐůƵƐŝŽŶ���^>�;�ƌŐƵŵĞŶƚĂƚŝŽŶ��ĂƐĞĚ�^ĐŝĞŶĐĞ�>ĞĂƌŶŝŶŐͿ�ŵĞƚŚŽĚ�ĚŝĚŶ͛ƚ�ĐƌĞĂƚ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞnt 
ĂƐ�ĨĂƌ�ĂƐ�ƉƌĞƐĞŶƚ�ƉƌŽŐƌĂŵŵĞ�ŝŶ�ĂĐĂĚĞŵŝĐ�ƐƵĐĐĞƐƐ�ĂŶĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ�ƐĞŶƐĞ͖�ďĞƐŝĚĞƐ�ĚĞƚĞƌŵŝŶĞĚ�ĞĨĨĞĐƚĞĚ�ƉŽƐŝƚŝǀĞůǇ�to 
ĂƌŐƵŵĞŶƚĂƚŝǀĞ�ƐŬŝůůƐ�ƐĞŶƐĞ͘ 

Pǌ 
�ĂůŦƔŵĂ͕�ĂƌŐƺŵĂŶƚĂƐǇŽŶ�ŵŽĚĞůŝŶŝŶ�ϱ͘�^ŦŶŦĨ�&ĞŶ��ŝůŝŵůĞƌŝ�ĚĞƌƐŝŶĚĞŬŝ�͞DĂĚĚĞŶŝŶ��ĞŒŝƔŝŵŝ͟�ƺŶŝƚĞƐŝŶĚĞ�ŬƵůůĂŶŦŵŦŶŦŶ�ƂŒƌĞŶĐŝůĞƌŝŶ�
ĨĞŶ�ďĂƔĂƌŦůĂƌŦŶĂ͕�ƚĂƌƚŦƔŵĂĐŦ�ƚƵƚƵŵůĂƌŦŶĂ�ǀĞ�ƉƌŽďůĞŵ�ĕƂǌŵĞ�ĂůŐŦůĂƌŦŶĂ�ĞƚŬŝƐŝŶŝŶ� ŝŶĐĞůĞŶŵĞƐŝŶŝ�ĂŵĂĕůĂŵĂŬƚĂĚŦƌ͘��ĂůŦƔŵĂ�ŐƌƵďƵ�
ƵǇŐƵŶ�ƂƌŶĞŬůĞŵĞ�ǇƂŶƚĞŵŝǇůĞ�,ĂƚĂǇ�ŝůŝ��ĞĨŶĞ�ŝůĕĞƐŝŶĚĞŬŝ�ďŝƌ�ŽƌƚĂŽŬƵů�ƐĞĕŝůĞƌĞŬ͕�ϯϱ�ƂŒƌĞŶĐŝĚĞŶ�ŽůƵƔĂŶ�ĚĞŶĞǇ�ǀĞ�ϯϯ�ƂŒƌĞŶĐŝĚĞŶ�
ŽůƵƔĂŶ� ŬŽŶƚƌŽů� ŐƌƵƉůĂƌŦ� ǇĂŶƐŦǌ� ĂƚĂŵĂ� ǇŽůƵǇůĂ� ďĞůŝƌůĞŶŵŝƔƚŝƌ͘� �ĂůŦƔŵĂĚĂ� ƂŶ� ƚĞƐƚ- ƐŽŶ� ƚĞƐƚ� ĞƔŝƚůĞŶŵĞŵŝƔ� ŬŽŶƚƌŽů� ŐƌƵƉůƵ� ǇĂƌŦ�
ĚĞŶĞǇƐĞů�ĚĞƐĞŶ�ŬƵůůĂŶŦůŵŦƔƚŦƌ͘�sĞƌŝ�ƚŽƉůĂŵĂ�ĂƌĂĐŦ�ŽůĂƌĂŬ�ĂƌĂƔƚŦƌŵĂĐŦ�ƚĂƌĂĨŦŶĚĂŶ�ŚĂǌŦƌůĂŶĂŶ�͞DĂĚĚĞŶŝŶ��ĞŒŝƔŝŵŝ�mŶŝƚĞƐŝ��ĂƔĂƌŦ�
dĞƐƚŝ͕͟�<ĂǇĂ�ǀĞ�<ŦůŦĕ�;ϮϬϬϴͿ�ƚĂƌĂĨŦŶĚĂŶ�ƵǇĂƌůĂŶĂŶ�͞dĂƌƚŦƔŵĂĐŦ�dƵƚƵŵ�PůĕĞŒŝ͟�ǀĞ�bĂŚŝŶ͕�bĂŚŝŶ�ǀĞ�,ĞƉƉŶĞƌ�;ϭϵϵϯͿ�ǀĞ�dĂǇůĂŶ͕�;ϭϵϵϬͿ�
ƚĂƌĂĨŦŶĚĂŶ�ƵǇĂƌůĂŶĂŶ�͞WƌŽďůĞŵ��ƂǌŵĞ��ŶǀĂŶƚĞƌŝ͟�ŬƵůůĂŶŦůŵŦƔƚŦƌ͘�sĞƌŝůĞƌŝŶ�ĂŶĂůŝǌŝŶĚĞ�^W^^�ƉĂŬĞƚ�ƉƌŽŐƌĂŵŦ�ŬƵůůĂŶŦůĂƌĂŬ�ďĞƚŝŵƐĞů 
ǀĞ� ĕŦŬĂƌŦŵƐĂů� ŝƐƚĂƚŝƐƚŝŬ� ǇƂŶƚĞŵůĞƌŝŶĚĞŶ� ǇĂƌĂƌůĂŶŦůŵŦƔƚŦƌ͘� �ĂůŦƔŵĂŶŦŶ� ŬŽŶƚƌŽů� ŐƌƵďƵŶĚĂ� ĚĞƌƐůĞƌ� D��� ;ϮϬϭϯͿ͛ŝŶ� ƂŶĞƌĚŝŒŝ� &Ğn 
�ŝůŝŵůĞƌŝ� ƂŒƌĞƚŝŵ� ƉƌŽŐƌĂŵŦŶĂ� ŐƂƌĞ� ŝƔůĞŶŝƌŬĞŶ� ĚĞŶĞǇ� ŐƌƵďƵŶĚĂ� ĂƌŐƺŵĂŶƚĂƐǇŽŶ� ŵŽĚĞůŝŶĞ� ƵǇŐƵŶ� ŚĂǌŦƌůĂŶĂŶ� ĞƚŬŝŶůŝŬůĞƌ�
ŬƵůůĂŶŦůĂƌĂŬ�ŝƔůĞŶŵŝƔƚŝƌ͘�PŶ�ƚĞƐƚůĞƌ�ƵǇŐƵůĂŶĚŦŬƚĂŶ�ƐŽŶƌĂ�ŚĞƌ�ŝŬŝ�ŐƌƵƉƚĂ�ĕĂůŦƔŵĂ�ĂǇŶŦ�ǌĂŵĂŶĚĂ�ďĂƔůĂŶŵŦƔ�ǀĞ�ƵǇŐƵůĂŵĂ�ϮϬ�ƐĂĂƚ�;ϱ 
ŚĂĨƚĂͿ�ƐƺƌŵƺƔƚƺƌ͘�hǇŐƵůĂŵĂ�ƐŽŶƵŶĚĂ�ĂǇŶŦ� ƚĞƐƚůĞƌ�ƐŽŶ� ƚĞƐƚ�ŽůĂƌĂŬ�ƵǇŐƵůĂŶŵŦƔƚŦƌ͘�^ŽŶƵĕƚĂ�ĂƌŐƺŵĂŶƚĂƐǇŽŶ�ŵŽĚĞůŝŶŝŶ�ŵĞǀĐƵƚ�
ƉƌŽŐƌĂŵĂ�ŐƂƌĞ�ĂŬĂĚĞŵŝŬ�ďĂƔĂƌŦĚĂ�ǀĞ�ƉƌŽďůĞŵ�ĕƂǌŵĞ�ďĞĐĞƌŝůĞƌŝ�ĂůŐŦůĂƌŦŶĚĂ�ŝƐƚĂƚŝƐƚŝŬƐĞů�ŽůĂƌĂŬ�ĂŶůĂŵůŦ�ďŝƌ�ĨĂƌŬůŦůŦŬ�ŽůƵƔƚƵƌŵĂĚŦŒŦ͕�
ĨĂŬĂƚ�ƂŒƌĞŶĐŝůĞƌŝŶ�ƚĂƌƚŦƔŵĂĐŦ�ƚƵƚƵŵůĂƌŦŶŦ�ŽůƵŵůƵ�ǇƂŶĚĞ�ĚĞŒŝƔƚŝƌĚŝŒŝ�ƚĞƐƉŝƚ�ĞĚŝůŵŝƔƚŝƌ 
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dŚĞ� ŵŽĚĞƌŶ� ƐĐŝĞŶƚŝĨŝĐ� ǁŽƌůĚ� ĞŵƉŚĂƐŝǌĞƐ� ƚŚĂƚ� ƐĐŝĞŶƚŝĨŝĐ� ŬŶŽǁůĞĚŐĞ� ŝƐ� Ă� ďŽĚǇ� ŽĨ� ŬŶŽǁůĞĚŐĞ� ƚŚĂƚ� ŝƐ� ĂĐƚŝǀĞůǇ� ƐƚƌƵĐƚƵƌĞĚ� ďǇ�
ƐĐŝĞŶƚŝƐƚƐ�ĂŶĚ�ĂƌŐƵĞƐ�ƚŚĂƚ�ĨĂĐƚƐ�ĂƌĞ�ŶŽƚ�ũƵƐƚ�ƚŚĞ�ǁŚŽůĞ͘�/Ŷ�ŽƚŚĞƌ�ǁŽƌĚƐ͕�ƐĐŝĞŶƚŝƐƚƐ�ĨŽĐƵƐ�ŽŶ�ŚŽǁ�ĂŶĚ�ǁŚǇ�ƐŽŵĞƚŚŝŶŐ�ŚĂƉƉĞŶƐ�ƌĂther 
ƚŚĂŶ�ǁŚĂƚ�ŬŶŽǁůĞĚŐĞ�ŝƐ͘�tŝƚŚ�ƚŚĞƐĞ�ƋƵĞƐƚŝŽŶƐ͕�ǁŚŝĐŚ�ĨŽƌŵ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŽ�ĚĞǀĞůŽƉ�ƐƚƵĚĞŶƚƐΖ�
ƐŬŝůůƐ� ŽĨ� ƋƵĞƐƚŝŽŶŝŶŐ͕� ƐĐŝĞŶƚŝĨŝĐ� ƌĞĂƐŽŶŝŶŐ͕� ĚĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ� ĂŶĚ�ĞǆƉƌĞƐƐŝŶŐ� ƚŚĞŵƐĞůǀĞƐ� ĞĨĨĞĐƚŝǀĞůǇ͘��Ɛ� ƐƚĂƚĞĚ� ŝŶ� ƚŚĞ�DŝŶŝƐƚƌǇ of 
EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ�;ϮϬϭϴͿ͕� ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ�ƌĞƋƵŝƌĞƐ͖� /ƚ� ŝƐ�ĂŶ�ĂĐƚŝǀŝƚǇ� ƚŚĂƚ�ƉƌŽǀŝĚĞƐ�Ɛocial interaction, to create the 
ŶĞĐĞƐƐĂƌǇ�ůĞĂƌŶŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚƐ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ƚŽ�ďĞ�ĂĐƚŝǀĞ�ŝŶ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ƉƌŽĐĞƐƐ͕�ƚŽ�ĞŶƐƵƌĞ�ƚŚĞŝƌ�ĂĐƚŝǀĞ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ͕�ƚŽ�ĐŽŶƐƚƌƵĐƚ�
ŬŶŽǁůĞĚŐĞ�ŝŶ�ƚŚĞ�ƐĐŝĞŶƚŝĨŝĐ�ƉƌŽĐĞƐƐ͕�ƚŽ�ĚĞǀĞůŽƉ�ĂŶĂůǇƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ĂŶĚ�ĚĞĐŝƐŝŽŶ-ŵĂŬŝŶŐ�ƐŬŝůůƐ͘�/ƚ�ŝƐ�ƐƚĂƚĞĚ�ƚŚĂƚ�ĚŝƐĐƵƐƐŝŽŶ�ŵĞƚŚŽĚƐ�
ŚĂǀĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉůĂĐĞ�ŝŶ�ĨƵůĨŝůůŝŶŐ�ƚŚĞ�ƐƚĂƚĞĚ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ�;'ƺŶĞƔ͕�ϮϬϭϮ͖�<ĂƌĚĂƔ͕�ϮϬϭϯ͖�^ĞĨĞƌŽŒůƵ�
Θ��ŬďŦǇŦŬ͕�ϮϬϬϲͿ͘�dŚĞ�ƐĐŝĞŶƚŝĨŝĐ�ĚŝƐĐƵƐƐŝŽŶ�ŵŽĚĞů͕�ǁŚŝĐŚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ�ĂŶĚ�ŝƚƐ�ƉƌĂĐƚŝĐĞƐ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�
ůĞĂƌŶŝŶŐ͕�ĂŶĚ�ǁŚŝĐŚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ĂĐƚŝǀĞ�ůĞĂƌŶŝŶŐ͕�ŝƐ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů͘�hŶĚĞƌƐƚĂŶĚŝŶŐ�ƐĐŝĞŶĐĞ�ǁŝƚŚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚel 
ŝƐ� ĂŶ� ĂƉƉƌŽĂĐŚ� ƚŚĂƚ� ŝƐ� ŐĂŝŶŝŶŐ� ŝŶĐƌĞĂƐŝŶŐ� ĂƚƚĞŶƚŝŽŶ͘� �ƌŐƵŵĞŶƚĂƚŝŽŶ� ĂƉƉůŝĞĚ� ŝŶ� ƐĐŝĞŶƚŝĨŝĐ� ĚŝƐĐŽƵƌƐĞ� ŝŶĐůƵĚĞƐ� ũƵƐƚŝĨǇŝŶŐ� ĐůĂŝŵƐ͕�
ĐŽŶƐƚƌƵĐƚŝŶŐ�ĐŽƵŶƚĞƌ-ĐůĂŝŵƐ͕�ƉƌĞƐĞŶƚŝŶŐ�ĞǀŝĚĞŶĐĞ͕�ĚŝƐĐƵƐƐŝŶŐ�ĂŶĚ�ƉƌĞƐĞŶƚŝŶŐ�ĚĂƚĂ�ĂŶĚ�ƚŚĞŽƌŝĞƐ�ŝŶ�Ă�ƐŽĐŝĂů�ƐĞƚƚŝŶŐ�;^ĂĚůĞƌ�Θ�&ŽǁůĞƌ͕�
ϮϬϬϲͿ͘��ĂƐĞĚ�ŽŶ�ƚŚŝƐ�ǀŝĞǁ͕�ĂƌŐƵŵĞŶƚĂƚŝŽŶ͕�ǁŚŝĐŚ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌƚ�ŽĨ�ƚŚĞ ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƐĐŝĞŶƚŝĨŝĐ�ŬŶŽǁůĞĚŐĞ͕�ŝƐ�Ă�ĨƵŶĚĂŵĞŶƚĂů�
ƉƌĂĐƚŝĐĞ�ŽĨ�ƐĐŝĞŶĐĞ͘�dŚĞƌĞĨŽƌĞ͕�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�Ă�ƉƌĂĐƚŝĐĞ�ƚŚĂƚ�ĚŝƌĞĐƚƐ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĚĞǀĞůŽƉ�ƚŚĞŝƌ�ƵŶĚĞƌƐƚĂŶĚŝŶg of 
ƐĐŝĞŶĐĞ͘� WĂƌƚŝĐƵůĂƌůǇ͕� ŝƚ� ǁŝůů� ďĞ� ĞŶƐƵƌĞĚ� ƚŚĂƚ� ƐƚƵĚĞŶƚƐ� ƉĂƌƚŝĐŝƉĂƚĞ� ŝŶ ƚŚĞ� ĞƉŝƐƚĞŵŝĐ� ƉƌĂĐƚŝĐĞ� ŽĨ� ƐĐŝĞŶĐĞ� ďǇ� ƉĂƌƚŝĐŝƉĂƚŝŶŐ� ŝŶ� ƚŚĞ�
ĚŝƐĐƵƐƐŝŽŶ͕�ǁŚŝĐŚ�ŚĂƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉůĂĐĞ�ŝŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ƐŬŝůůƐ�ŽĨ� ŝŶƋƵŝƌǇ͕�ƐĐŝĞŶƚŝĨŝĐ�ƌĞĂƐŽŶŝŶŐ͕�ĚĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ�ĂŶĚ�
ĞǆƉƌĞƐƐŝŶŐ�ƚŚĞŵƐĞůǀĞƐ�ĞĨĨĞĐƚŝǀĞůǇ�;'ƺŶĞƔ͕�ϮϬϭϮ͖�<ĂƌĚĂƔ͕�ϮϬϭϯ͖�^ĞĨĞƌŽŒůƵ�Θ��ŬďŦǇŦŬ͕�ϮϬϬϲͿ͘ 

�ůƚŚŽƵŐŚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ŝƐ�ƐƵŝƚĂďůĞ�ĨŽƌ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ�ĂŶĚ�ƚŚĞ�^ĐŝĞŶĐĞ�ĐƵƌƌŝĐƵůƵŵ�ŽƌŐĂŶŝǌĞĚ�ŝŶ�ϮϬϭϴ͕�
ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚŝĞƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƉƌŝŵĂƌǇ�ĞĚƵĐĂƚŝŽŶ�ŝƐ� ŝŶƐƵĨĨŝĐŝĞŶƚ�;�ŚĞŶ͕�ϮϬϭϭͿ͘�tŚĞŶ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƚƵĚǇ�
ŽƌŐĂŶŝǌĞĚ�ǁŝƚŚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ĂĐƚŝǀŝƚŝĞƐ�ĐŽŶĚƵĐƚĞĚ�ďǇ��ŚĞŶ�;ϮϬϭϭͿ�ǁĞƌĞ�ĞǀĂůƵĂƚĞĚ͕�ŝƚ�ǁĂƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ĂďůĞ�
ƚŽ�ĚĞǀĞůŽƉ�ŵŽƌĞ�ĐŽŵƉůĞǆ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ͕�ƐŚĂƌĞ�ƚŚĞŝƌ�ŝĚĞĂƐ�ǁŝƚŚ�ƚŚĞŝƌ�ƉĞĞƌƐ͕�ĞŶŐĂŐĞ�ŝŶ�ŵŽƌĞ�ĐŽŵƉůĞǆ�ƐĐŝĞŶƚŝĨŝĐ�ƉƌŽĐĞƐƐĞƐ͕ ĂŶĚ�ƚĂŬĞ�
ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĨŽƌ�ƚŚĞŝƌ�ƐĐŝĞŶƚŝĨŝĐ�ůĞĂƌŶŝŶŐ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ƉƌĂĐƚŝĐĞƐ�ŝŶ�ƚŚĞ�ĨŝĨƚŚ�ŐƌĂĚĞ͘��ĂƐĞĚ�ŽŶ�ƚŚŝƐ͕�ŝƚ ŝƐ�ƚŚŽƵŐŚƚ�
ƚŚĂƚ�ŝƚ�ǁŽƵůĚ�ďĞ�ďĞŶĞĨŝĐŝĂů�ƚŽ�ŝŶƚƌŽĚƵĐĞ�ƐƚƵĚĞŶƚƐ�ƚŽ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�Ăƚ�ĂŶ�ĞĂƌůǇ�ĂŐĞ͘��ĞĐĂƵƐĞ�ŝƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ƚŚŝƐ�ǁĂǇ͕�
ƐƚƵĚĞŶƚƐ�ĐĂŶ�ĚĞǀĞůŽƉ�ƚŚĞŝƌ�ŝŶƋƵŝƌǇ�ƐŬŝůůƐ͕�ďƌŝŶŐ�ƌĂƚŝŽŶĂů�ƐŽůƵƚŝŽŶƐ�ƚŽ�ƚŚĞ�ƉƌŽďůĞŵƐ�ƚŚĞǇ�ĞŶĐŽƵŶƚĞƌ�ŝŶ�ĚĂŝůǇ�ůŝĨĞ͕�ĂŶĚ�ĚĞǀĞůŽƉ ĚĞĐŝƐŝŽŶ-
ŵĂŬŝŶŐ� ƐŬŝůůƐ� ;�ŚĞŶ͕� ϮϬϭϭͿ͘� �ƌŐƵŵĞŶƚĂƚŝŽŶ� ƉƌĂĐƚŝĐĞƐ� ƉƌŽǀŝĚĞ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ƚŚĞ� ŽƉƉŽƌƚƵŶŝƚǇ� ƚŽ� ŝĚĞŶƚŝĨǇ� ƚŚĞ� ƐƚƌĞŶŐƚŚƐ� ĂŶĚ�
ǁĞĂŬŶĞƐƐĞƐ� ŽĨ� ƚŚĞŝƌ� ƵŶĚĞƌƐƚĂŶĚŝŶŐ� ĂŶĚ� ĞŶĂďůĞ� ƐƚƵĚĞŶƚƐ� ƚŽ� ƉĂƌƚŝĐŝƉĂƚĞ� ŝŶ� ƚŚĞ� ŽƌŐĂŶŝǌĂƚŝŽŶ� ŽĨ� ƚŚĞŝƌ� ƚŚŝŶŬŝŶŐ� ĂƐ� ǁĞůů� ĂƐ� ƚŚĞ�
ĐŽŵƉĂƌŝƐŽŶ�ĂŶĚ�ƌĞĐŽŶĐŝůŝĂƚŝŽŶ�ŽĨ�ĚŝĨĨĞƌĞŶƚ�ƌĂƚŝŽŶĂů�ĂĐĐŽƵŶƚƐ�ǁŚĞŶ�ƚŚĞǇ�ƚƌǇ�ƚŽ�ƉĞƌƐƵĂĚĞ�ŽƚŚĞƌƐ� ŝŶ�ƐĐŝĞŶƚŝĨŝĐ�ĚŝƐĐŽƵƌƐĞ�;DĐEĞŝůů͕�
>ŝǌŽƚƚĞ͕�Θ�<ƌĂũĐŝŬ͕�ϮϬϬϲͿ͘�/Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ŵĞĞƚŝŶŐ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�̂ ĐŝĞŶĐĞ�ĂŶĚ�ƚŚĞ�ƐĐŝĞŶƚŝĨŝĐ�ŵĞƚŚŽĚ�Ăƚ�ĂŶ�ĞĂƌůǇ�
ĂŐĞ�ǁĂƐ�ƌĞĂůŝǌĞĚ͕�ĂŶĚ�ƚŚĞ�ĐƵƌƌŝĐƵůƵŵ�ǁĂƐ�ĐŚĂŶŐĞĚ�ĂŶĚ�ƚŚĞ�^ĐŝĞŶĐĞ�ĐŽƵƌƐĞ͕�ǁŚŝĐŚ�ǁĂƐ�ƚĂƵŐŚƚ�ŝŶ�Ă�ůŝŵŝƚĞĚ�ǁĂǇ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�
>ŝĨĞ� ^ƚƵĚŝĞƐ� ĐŽƵƌƐĞ� ĐŽŶƚĞŶƚ� ŝŶ� ƚŚĞ�ϯƌĚ� ŐƌĂĚĞƐ�ŽĨ� ƉƌŝŵĂƌǇ� ƐĐŚŽŽů͕� ŚĂƐ� ďĞĞŶ�ŽĨĨĞƌĞĚ� ĂƐ� Ă� ƐĞƉĂƌĂƚĞ� ĐŽƵƌƐĞ� ƐŝŶĐĞ� ƚŚĞ�ϮϬϭϰ-ϮϬϭϱ�
ĂĐĂĚĞŵŝĐ�ǇĞĂƌ�ƐƚĂƌƚĞĚ�ƚŽ�ĂƉƉĞĂƌ�ŝŶ�ƐĐŚŽŽůƐ͘�dŚĞ�ŵĂŝŶ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚĞ�^ĐŝĞŶĐĞ��ƵƌƌŝĐƵůƵŵ�ŝƐ�ƚŽ�ƌĂŝƐĞ�ƐĐŝĞŶƚŝĨŝĐĂůůǇ�ůŝƚĞƌĂƚĞ�ŝŶĚŝǀŝĚƵĂůƐ�
ǁŚŽ� ŚĂǀĞ� ƌĞƐĞĂƌĐŚ-ŝŶƋƵŝƌǇ� ƐŬŝůůƐ͕� ĐĂŶ� ŵĂŬĞ� ĞĨĨĞĐƚŝǀĞ� ĚĞĐŝƐŝŽŶƐ͕� ĐĂŶ� ƐŽůǀĞ� ƉƌŽďůĞŵƐ͕� ĂƌĞ� ƐĞůĨ-ĐŽŶĨŝĚĞŶƚ͕� ĐĂŶ� ĐŽŽƉĞƌĂƚĞ͕�
ĐŽŵŵƵŶŝĐĂƚĞ�ĞĨĨĞĐƚŝǀĞůǇ͕�ĂŶĚ�ůĞĂƌŶ�ůŝĨĞůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ĂǁĂƌĞŶĞƐƐ�ŽĨ�ƐƵƐƚĂŝŶĂďůĞ�ĚĞǀĞůŽƉŵĞŶƚ�;D��͕�ϮϬϭϯͿ͘ 

dŚĞ�^ĐŝĞŶĐĞ��ƵƌƌŝĐƵůƵŵ͕�ǁŚŝĐŚ�ĂĚŽƉƚƐ�Ă�ŚŽůŝƐƚŝĐ�ĂƉƉƌŽĂĐŚ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ůĞĂƌŶŝŶŐ-ƚĞĂĐŚŝŶŐ�ƚŚĞŽƌǇ�ĂŶĚ�ƉƌĂĐƚŝĐĞƐ͖�/Ŷ�ŐĞŶĞƌĂů͕�ƚŚĞ�
ŝŶƋƵŝƌǇ-ďĂƐĞĚ�ůĞĂƌŶŝŶŐ�ƐƚƌĂƚĞŐǇ͕�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ƐƚƵĚĞŶƚ�ŝƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞŝƌ�ŽǁŶ�ůĞĂƌŶŝŶŐ�ĂŶĚ�ĂĐƚŝǀĞůǇ�ƉĂƌƚŝĐŝƉĂƚĞƐ�ŝŶ�ƚŚĞ�ůĞĂƌŶŝŶŐ 
ƉƌŽĐĞƐƐ͕�ŝƐ�ƉƌŝŵĂƌŝůǇ�ĂŶĚ�ĨƌĞƋƵĞŶƚůǇ�ƵƐĞĚ�;D��͕�ϮϬϭϯͿ͘�dŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƌĂƚĞŐǇ�ŝƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ϮϬϭϯ�
^ĐŝĞŶĐĞ��ƵƌƌŝĐƵůƵŵ�ĂŶĚ�ŝƚƐ�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ŚĂƐ�ďĞĞŶ�ǁŝĚĞůǇ�ƌĞƐĞĂƌĐŚĞĚ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ�;�ƌůŦ͕�ϮϬϭϰ͖��ƐůĂŶ͕�ϮϬϭϬ͖��ŝůŝƌ�Ğƚ�Ăů͕͘�ϮϬϮϬ͖�
�ĞŵŝƌďĂŒ͕ ϮϬϭϭ͖��ĞŵŝƌďĂŒ�Θ�'ƺŶĞů͕�ϮϬϭϰ͖��ĞŵŝƌĐŝ͕�ϮϬϬϴ͖��ŽŵĂĕͿ͘� ͕�ϮϬϭϭ͖��ƌĚŽŒĂŶ͕�ϮϬϭϬ͖��ƌŽŒůƵ�ĂŶĚ�zŦůĚŦƌŦŵ͕�ϮϬϮϬ͖�'ƺůƚĞƉĞ͕�
ϮϬϭϭ͖�'ƺŶĞů͕�<ŦŶŐŦƌ�ĂŶĚ�'ĞďĂŶ͕�ϮϬϭϮ͖�,ĂĐŦŽŒůƵ͕�ϮϬϭϭ͖�<ĂďĂƚĂƔ-DĞŵŝƔ͕�ϮϬϭϭ͖�<ĂƌĂ͕�zŦůŵĂǌ�ĂŶĚ�<ŦŶŐŦƌ͕�ϮϬϮϬ͖�<ƺĕƺŬ͕�ϮϬϭϮ͖�KŬƵŵƵƔ͕�
ϮϬϭϮ�͖�KŬƵŵƵƔ�ĂŶĚ mŶĂů͕�ϮϬϭϮ͖�̂ ŽǇƐĂů͕�ϮϬϭϮ͖�dĞŬĞůŝ͕�ϮϬϬϵ͖�hůƵĂǇ͕�ϮϬϭϮ͖�hůƵĕŦŶĂƌ-^ĂŒŦƌ͕�ϮϬϬϴ͖�hůƵĕŦŶĂƌ-^ĂŒŦƌ�ĂŶĚ�<ŦůŦĕ͕�ϮϬϭϯ͖�zĂůĕŦŶ-
�ĞůŝŬ͕�ϮϬϭϬ͖�zŦůĚŦƌŦŵ͕�ϮϬϮϬͿ͘�tŚŝůĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ� ŝƐ�ƵƐĞĚ� ŝŶ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶĂů�ĞŶǀŝƌŽŶŵĞŶƚ͕� ƚŚĞ�ƐƚƵĚĞŶƚ�ŚĂƐ� ƚŚĞ�ƚĂƐŬƐ� ůŝŬĞ�ďŽƚŚ 
ĚĞĨĞŶĚŝŶŐ�ŚŝƐ�ŽǁŶ�ĂƌŐƵŵĞŶƚ�ƚŽ�ƚŚĞ�ŽƚŚĞƌ�ƉĂƌƚǇ�ŝŶ�Ă�ƌĞĂƐƐƵƌŝŶŐ�ǁĂǇ�ĂŶĚ�ĞǆƉƌĞƐƐŝŶŐ�ƚŚĞ�ǁĞĂŬŶĞƐƐĞƐ�ŽĨ�ƚŚĞ�ĂƌŐƵŵĞŶƚ�ŽĨ�ƚŚĞ�ŽƚŚĞƌ�
ƉĂƌƚǇ�;<ƵŚŶ͕�ϮϬϬϵͿ͘�&Žƌ�ƚŚĞƐĞ�ƉƵƌƉŽƐĞƐ͕�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ĐƌĞĂƚĞƐ�ĂŶ�ĞŶǀŝƌŽŶŵĞŶƚ�ǁŚĞƌĞ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ǁŝŶŶĞƌ�Žƌ 
ůŽƐĞƌ͕�ŝƚ�ŝƐ�ŶŽƚ�ĂŝŵĞĚ�ƚŽ�ĨŝŶĚ�ƚŚĞ�ĂďƐŽůƵƚĞ�ƚƌƵƚŚ͕�ƌĞůĂƚŝŽŶƐ�ĂƌĞ�ĞƐƚĂďůŝƐŚĞĚ�ďĞƚǁĞĞŶ�ƚŚŽƵŐŚƚƐ͕�ĂŶĚ�ĂŶ�ĂƌŐƵŵĞŶƚĂƚŝǀĞ�ĂƚƚŝƚƵĚĞ�ĐĂŶ�ďĞ�
ĚĞǀĞůŽƉĞĚ� ŝŶ� ƐƚƵĚĞŶƚƐ� ŝŶƐƚĞĂĚ� ŽĨ� ƋƵĂƌƌĞů� ;�ǇŵĞŶ-WĞŬĞƌ͕� �ƉĂǇĚŦŶ͕� Θ� dĂƔ͕� ϮϬϭϮͿ͘� /Ŷ� ƚŚĞ� ĐůĂƐƐƌŽŽŵ� ĞŶǀŝƌŽŶŵĞŶƚ� ǁŚĞƌĞ�
ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŝƐ�ƵƐĞĚ͕�ƐƚƵĚĞŶƚƐ ĚĞĨĞŶĚ�ƚŚĞŝƌ�ĐůĂŝŵƐ�ĂďŽƵƚ�Ă�ƐƵďũĞĐƚ�Žƌ�ƵƐĞ�ƐĐŝĞŶƚŝĨŝĐ�ƚŚĞŽƌŝĞƐ͕�ĚĂƚĂ�ĂŶĚ�ĞǀŝĚĞŶĐĞ�ƚŽ�ƌĞĨƵƚĞ�;<ĂǇĂ͕�
�ĞƚŝŶ͕�Θ��ƌĚƵƌĂŶ͕�ϮϬϭϰ͕�<ĂďĂƚĂƔ-DĞŵŝƔ͕�ϮϬϭϳͿ͘��ƌŐƵŵĞŶƚĂƚŝŽŶ͕�ǁŚŝĐŚ� ŝƐ�ĂůƐŽ�ĚĞĨŝŶĞĚ�ĂƐ�ŐƌŽƵŶĚŝŶŐ�ƐĐŝĞŶƚŝĨŝĐ�ŬŶŽǁůĞĚŐĞ͕� ŝƐ�ĂŶ�
ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ƚŚĂƚ�ĐŽŶƐŝƐƚƐ�ŽĨ�Ɛŝǆ�ĞůĞŵĞŶƚƐ�ƉƌŽƉŽƐĞĚ�ďǇ�dŽƵůŵŝŶ͘�tŚŝůĞ�ƚŚĞ�ďĂƐŝĐ�ĞůĞŵĞŶƚƐ�ƚŚĂƚ�ŵĂŬĞ�ƵƉ�ƚŚĞ�ƐŬĞůĞƚŽŶ�ŽĨ�
ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ĂƌĞ�ĚĂƚĂ͕�ĐůĂŝŵ͕�ũƵƐƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ƐƵƉƉŽƌƚ͖�ůŝŵŝƚĞƌƐ�ĂŶĚ�ƌĞďƵƚƚĂůƐ�ĂƌĞ�ĂƵǆŝůŝĂƌǇ�ĞůĞŵĞŶƚƐ�;dŽƵůŵŝŶ͕�Ϯ003). 
,ŽǁĞǀĞƌ͕�ƚŚĞƌĞ�ĂƌĞ�ĚŝĨĨĞƌĞŶĐĞƐ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ŵŽĚĞů�ĂŶĚ�ƚŚĞ�ĐƌĞĂƚŝŽŶ�ŽĨ�ĂĐƚŝǀŝƚŝĞƐ�;�ƌůŦ͕�
ϮϬϭϰ͖�<ƺĕƺŬ͕�ϮϬϭϮ͖�KŬƵŵƵƔ͕�ϮϬϭϮ͖�KŬƵŵƵƔ�Θ�mŶĂů͕�PǌĞƌ͕�ϮϬϬϵ͖�ϮϬϭϮ͖�dĞŬĞůŝ͕�ϮϬϬϵͿ͘ 

/ƚ�ŚĂƐ�ďĞĞŶ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƐƚƵĚŝĞƐ�ŽŶ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ĂƌĞ�ŐĞŶĞƌĂůůǇ�ĂŝŵĞĚ�Ăƚ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ϳƚŚ�ĂŶĚ�ϴƚŚ�ŐƌĂĚĞ�ĂŶĚ�ŚŝŐŚ�
ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ�Žƌ�ƚĞĂĐŚĞƌ�ĐĂŶĚŝĚĂƚĞƐ�;�ƌůŦ͕�ϮϬϭϰ͖��ƐůĂŶ͕�ϮϬϭϬ͖��ĞŵŝƌďĂŒ͕�ϮϬϭϭ͖��ĞŵŝƌďĂŒ�Θ�'ƺŶĞů͕�ϮϬϭϰ͖��ĞŵŝƌĐŝ͕�ϮϬϬϴ͖��ŽŵĂĕ͕ 
ϮϬϭϭ͖�'ƺůƚĞƉĞ͕� ϮϬϭϭ͖�'ƺŶĞů͕�<ŦŶŐŦƌ� ĂŶĚ�'ĞďĂŶ͕�ϮϬϭϮ͖�,ĂĐŦŽŒůƵ͕� ϮϬϭϭ͖�<ĂďĂƚĂƔ-DĞŵŝƔ͕� ϮϬϭϭ͖�<ƵƚůƵĐĂ͕��ĞƚŝŶ� ĂŶĚ��ŽŒĂŶ͕�ϮϬϭϰ͖�
<ƺĕƺŬ͕�ϮϬϭϮ͖�KŬƵŵƵƔ͕�ϮϬϭϮ͖�KŬƵŵƵƔ�ĂŶĚ�mŶĂů͕�ϮϬϭϮ͖�^ŽǇƐĂů͕�ϮϬϭϮ͖�dĞŬĞůŝ͕�ϮϬϬϵ͖�hůƵĂǇ͕�ϮϬϭϮ͖�hůƵĕŦŶĂƌ-^ĂŒŦƌ͕�ϮϬϬϴ͖�hůƵĕŦŶĂƌ-^ĂŒŦƌ�
ĂŶĚ�<ŦůŦĕ͕�ϮϬϭϯ͖�zĂůĕŦŶ-�ĞůŝŬ͕�ϮϬϭϬͿ͘�dŚĞƌĞ�ĂƌĞ�ĨĞǁ�ƐƚƵĚŝĞƐ�ďĂƐĞĚ�ŽŶ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ĨŽƌ�ƚŚĞ�ĨŝĨƚŚ�ŐƌĂĚĞ�;�ĞǇůĂŶ͕�ϮϬϭϮ͖��ŚĞŶ͕�ϮϬϭϭ͖�
�ƌĚŽŒĂŶ͕�ϮϬϭϬ͖�<ĂƌĚĂƔ͕�ϮϬϭϯ͖�dĂƔƉŦŶĂƌ͕�ϮϬϭϭͿ͘�,ŽǁĞǀĞƌ͕�ĂƐ�ƐƚĂƚĞĚ�ďĞĨŽƌĞ͕�ƚŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŽŶ�ϱƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ͕�Ɛŝnce 
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429 
ŝƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ŝƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĞŶĐŽƵŶƚĞƌ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ�ĞŶǀŝƌŽŶŵĞŶƚ�Ăƚ ĂŶ�ĞĂƌůǇ�ĂŐĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƵƐŝŶŐ�ƚŚĞ�ŵŽĚĞů�
ĞĨĨĞĐƚŝǀĞůǇ�ĂŶĚ�ĂƉƉůǇŝŶŐ�ŝƚ�ƚŽ�ƚŚĞŝƌ�ĚĂŝůǇ�ůŝǀĞƐ͘ 

/Ŷ�ƚŚŝƐ�ƐƚƵĚǇ͕�ŝƚ�ǁĂƐ�ĂŝŵĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƚĞĂĐŚŝŶŐ�ƚŚĞ�Η �ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ�Η�ƵŶŝƚ�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ϱƚŚ�ŐƌĂĚĞ�
^ĐŝĞŶĐĞ�ĐŽƵƌƐĞ�ǁŝƚŚ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ĂĐƚŝǀŝƚŝĞƐ�ŽŶ�ƐƚƵĚĞŶƚƐΖ�ĂĐĂĚĞŵŝĐ�ƐƵĐĐĞƐƐ͕�ƚŚĞŝƌ�ĂƌŐƵŵĞŶƚĂƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ�ƚŚĂƚ�ŚĞůƉ�ƐƚƵĚĞŶƚƐ�ƚŽ�
ůĞĂƌŶ�ŵĞĂŶŝŶŐĨƵůůǇ͕�ĂŶĚ�ƚŚĞŝƌ�ƉĞƌĐĞƉƚŝŽŶ�ŽĨ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ͕�ǁŚŝĐŚ�ĂƌĞ ŝŶĚŝĐĂƚŽƌƐ�ŽĨ�ƐĐŝĞŶĐĞ�ůŝƚĞƌĂĐǇ͘ 

D�d,K� 

/Ŷ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�Ă�ƋƵĂƐŝ-ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞƐŝŐŶ�ǁŝƚŚ�ƵŶĞƋƵĂů�ƉƌĞƚĞƐƚ-ƉŽƐƚƚĞƐƚ�ĐŽŶƚƌŽů�ŐƌŽƵƉ͕�ǁŚŝĐŚ� ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ƋƵĂŶƚŝƚĂƚŝǀĞ�
ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ͕�ǁĂƐ�ƵƐĞĚ�;&ƌĂĞŶŬĞů͕�tĂůůĞŶ͕�Θ�,ǇƵŶ͕�ϮϬϭϮͿ͘�dŚĞ�ƋƵĂƐŝ-ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞƐŝŐŶ�ƌĞƋƵŝƌĞƐ�ƚŚĞ�ƵŶďŝĂƐĞĚ�ĂƐƐŝŐŶŵĞŶƚ�
ŽĨ�ƚǁŽ�ƉĂƌƚŝĐŝƉĂŶƚ�ŐƌŽƵƉƐ�;ŽŶĞ�ĂƐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�ĂŶĚ ƚŚĞ�ŽƚŚĞƌ�ĂƐ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉͿ͘��ůƚŚŽƵŐŚ�ƚŚĞ�ƉƌĞ-ƚĞƐƚ�ĂŶĚ�ƉŽƐƚ-ƚĞƐƚ�
ǁĞƌĞ�ĂƉƉůŝĞĚ�ƚŽ�ďŽƚŚ�ŐƌŽƵƉƐ͕�ƚŚĞ�ƉƌĂĐƚŝĐĞ�ǁŚŽƐĞ�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ǁŝůů�ďĞ�ĞǆĂŵŝŶĞĚ�ŝƐ�ĂƉƉůŝĞĚ�ŽŶůǇ�ƚŽ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�;�ƌĞƐǁĞůů�
Θ��ƌĞƐǁĞůů͕�ϮϬϭϳͿ͘�dŚĞ�ƉƌĞƚĞƐƚ-ƉŽƐƚƚĞƐƚ�ƵŶĞƋƵĂůŝǌĞĚ�ƋƵĂƐŝ-ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞƐŝŐŶ�ǁŝƚŚ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ŝƐ�ŐŝǀĞŶ�
ŝŶ�dĂďůĞ�ϭ͘ 

dĂďůĞ�ϭ͘�WƌĞƚĞƐƚ-ƉŽƐƚƚĞƐƚ�ƵŶĞƋƵĂů�ƋƵĂƐŝ-ĞǆƉĞƌŝŵĞŶƚĂů�ĚĞƐŝŐŶ�ǁŝƚŚ�ĐŽŶƚƌŽů�ŐƌŽƵƉ 

 WƌĞƚĞƐƚ� WƌŽĐĞƐƐ WŽƐƚƚĞƐƚ 

AG  
�ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ 
�ƌŐƵŵĞŶƚĂƚŝǀĞ��ƚƚŝƚƵĚĞ�^ĐĂůĞ� 
WƌŽďůĞŵ�^ŽůǀŝŶŐ�/ŶǀĞŶƚŽƌǇ�� 

�ƌŐƵŵĞŶƚĂƚŝŽŶ�DŽĚĞů 
�ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ 
�ƌŐƵŵĞŶƚĂƚŝǀĞ��ƚƚŝƚƵĚĞ�^ĐĂůĞ� 
WƌŽďůĞŵ�^ŽůǀŝŶŐ�/ŶǀĞŶƚŽƌǇ�� 

�W�'� 
�ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ 
�ƌŐƵŵĞŶƚĂƚŝǀĞ��ƚƚŝƚƵĚĞ�^ĐĂůĞ� 
WƌŽďůĞŵ�^ŽůǀŝŶŐ /ŶǀĞŶƚŽƌǇ 

DĞƚŚŽĚƐ�^ƵŐŐĞƐƚĞĚ�ďǇ�ƚŚĞ�
�ƵƌƌĞŶƚ�WƌŽŐƌĂŵ 

�ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ 
�ƌŐƵŵĞŶƚĂƚŝǀĞ��ƚƚŝƚƵĚĞ�^ĐĂůĞ� 
WƌŽďůĞŵ�^ŽůǀŝŶŐ�/ŶǀĞŶƚŽƌǇ 

^ƚƵĚǇ�'ƌŽƵƉ 

dŚĞ�ƐƚƵĚǇ�ŐƌŽƵƉ�ĐŽŶƐŝƐƚƐ�ŽĨ�ϱƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚǁŽ�ƐĞƉĂƌĂƚĞ�ĐůĂƐƐĞƐ�ŝŶ�Ă�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ƐĞůĞĐƚĞĚ�ďǇ�ĐŽŶǀĞŶŝĞŶƚ�ƐĂŵƉůŝŶŐ�
ŵĞƚŚŽĚ�ĨƌŽŵ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽůƐ�ŝŶ��ĞĨŶĞ�ĚŝƐƚƌŝĐƚ�ŽĨ�,ĂƚĂǇ�ƉƌŽǀŝŶĐĞ͘�KŶĞ�ŽĨ�ƚŚĞƐĞ�ĐůĂƐƐĞƐ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
ŐƌŽƵƉ�;EсϯϱͿ�ĂŶĚ�ƚŚĞ�ŽƚŚĞƌ�ĂƐ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�;EсϯϯͿ�ďǇ�ŝŵƉĂƌƚŝĂů�ĂƐƐŝŐŶŵĞŶƚ͘  

�ĂƚĂ��ŽůůĞĐƚŝŽŶ�dŽŽůƐ 

dŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽůƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞ�ƚŚĞ��ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ (�D�dͿ�͕�ƚŚĞ��ƌŐƵŵĞŶƚĂƚŝǀĞ��ƚƚŝƚƵĚĞ�^ĐĂůĞ�
;��^Ϳ͕�ĂŶĚ�ƚŚĞ�WƌŽďůĞŵ�^ŽůǀŝŶŐ�/ŶǀĞŶƚŽƌǇ�;W^/Ϳ͘ 

�ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ ;�D�dͿ 

/Ŷ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ��ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ͕�Ă�ƚŽƚĂů�ŽĨ�Ϯϲ�ŽƉĞŶ-ĞŶĚĞĚ�ƋƵĞƐƚŝŽŶƐ�ǁĞƌĞ�ƉƌĞƉĂƌĞĚ�ďǇ�ƚŚĞ�
ƌĞƐĞĂƌĐŚĞƌ͕� ŝŶĐůƵĚŝŶŐ�ϲ� ĂĐŚŝĞǀĞŵĞŶƚƐ�ŽĨ� ƚŚĞ� ƌĞůĞǀĂŶƚ�ƵŶŝƚ� ĂŶĚ�ϰ�Žƌ�ϱ�ƋƵĞƐƚŝŽŶƐ� ĨƌŽŵ�ĞĂĐŚ�ĂĐŚŝĞǀĞŵĞŶƚ͘�tŚŝůĞ�ƉƌĞƉĂƌŝŶŐ� ƚŚĞ�
ƋƵĞƐƚŝŽŶƐ͕�ƚŚĞǇ�ǁĞƌĞ�ĨŽƌŵĞĚ�ŝŶ�ůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ŽƉŝŶŝŽŶƐ�ŽĨ�ĞǆƉĞƌƚƐ�ďǇ�ƵƐŝŶŐ�ǀĂƌŝŽƵƐ�ƚĞƐƚ�ďŽŽŬƐ�Ăƚ�ƚŚĞ�ϱƚŚ�ŐƌĂĚĞ�ůĞǀĞů͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�
ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƐƵŝƚĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ĨŽƌ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ͕�ƚŚĞ�ŽƉŝŶŝŽŶƐ�ŽĨ�Ϯ�ůĞĐƚƵƌĞƌƐ�ǁŚŽ�ĂƌĞ�ĞǆƉĞƌƚƐ�ŝŶ�ƚŚĞŝƌ�ĨŝĞůĚƐ͕�Ă�
^ĐŝĞŶĐĞ�ƚĞĂĐŚĞƌ�ǁŝƚŚ�ϭϬ�ǇĞĂƌƐ�ŽĨ�ĞǆƉĞƌŝĞŶĐĞ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞŝƌ�ƐƵŝƚĂďŝůŝƚǇ�ĨŽƌ�ƚŚĞ�ĂŐĞ�ůĞǀĞů͕�ĂŶĚ�Ă�dƵƌŬŝƐŚ�ƚĞĂĐŚĞƌ�ǁŝƚŚ�ϴ�ǇĞĂƌƐ�ŽĨ�
ĞǆƉĞƌŝĞŶĐĞ�ǁĞƌĞ�ĐŽŶƐƵůƚĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĐŽŵƉĂƚŝďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ǁŝƚŚ�ŐƌĂŵŵĂƌ�ƌƵůĞƐ͘ 

/Ŷ�ůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ŽƉŝŶŝŽŶƐ�ƌĞĐĞŝǀĞĚ͕�ŶĞĐĞƐƐĂƌǇ�ĐŽƌƌĞĐƚŝŽŶƐ�ǁĞƌĞ�ŵĂĚĞ�ŝŶ�ƚŚĞ��ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ�ĂŶĚ�ƚŚĞ�ƚĞƐƚ�
ǁĂƐ�ĂĚŵŝŶŝƐƚĞƌĞĚ�ƚŽ�ϱϬ�ϲƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�Ă�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ŝŶ��ĞĨŶĞ�ĚŝƐƚƌŝĐƚ�ŽĨ�,ĂƚĂǇ�ƉƌŽǀŝŶĐĞ͕�ǁŚŽ�ŚĂĚ�ĐŽǀĞƌĞĚ�ƚŚĞ�ƌĞůĞǀĂŶƚ�
ƐƵďũĞĐƚ�ďĞĨŽƌĞ͘��ĂƐĞĚ�ŽŶ�ƐƚƵĚĞŶƚ�ĂŶƐǁĞƌƐ͕�Ϯϱ�ŵƵůƚŝƉůĞ-ĐŚŽŝĐĞ�ƚĞƐƚ�ƋƵĞƐƚŝŽŶƐ�ĨƌŽŵ�ŽƉĞŶ-ĞŶĚĞĚ�ƋƵĞƐƚŝŽŶƐ�ǁĞƌĞ�ĨŽƌŵĞĚ�ďǇ�ĐŚŽŽƐŝŶŐ�
ŽŶĞ�ĐŽƌƌĞĐƚ�ŽƉƚŝŽŶ�ĂŶĚ�ƚŚƌĞĞ�ŝŶĐŽƌƌĞĐƚ�ŽƉƚŝŽŶƐ͕�ĂŐĂŝŶ�ĨƌŽŵ�ƐƚƵĚĞŶƚ�ĂŶƐǁĞƌƐ͘ 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ƚĞƐƚ�ƚŚĞ�ƐƵŝƚĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ͕�ƚŚĞǇ�ǁĞƌĞ�ƐŚŽǁŶ�ĂŐĂŝŶ�ƚŽ�ƚŚĞ�ůĞĐƚƵƌĞƌƐ�ǁŚŽ�ĂƌĞ�ĞǆƉĞƌƚƐ�ŝŶ�ƚŚĞŝƌ�ĨŝĞůĚƐ�ĂŶĚ 
ŶĞĐĞƐƐĂƌǇ�ĐŽƌƌĞĐƚŝŽŶƐ�ǁĞƌĞ�ŵĂĚĞ͘ dŚĞ�ΗĞǆƉůĂŶĂƚŝŽŶΗ�ƉĂƌƚ�ǁĂƐ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ�ďŽƚƚŽŵ�ŽĨ�ĞĂĐŚ�ƋƵĞƐƚŝŽŶ�ĂŶĚ�ĂƉƉůŝĞĚ�ƚŽ�ϲϬ�ƐƚƵĚĞŶƚƐ�
ƐƚƵĚǇŝŶŐ�ŝŶ�ƚŚĞ�ϲƚŚ�ŐƌĂĚĞ�ŽĨ�Ă�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ŝŶ�/ǌŵŝƌ͘�/Ŷ�ůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ƐƚƵĚĞŶƚƐΖ�ĂŶƐǁĞƌƐ͕�ƚŚƌĞĞ�ǁƌŽŶŐ�ĞǆƉůĂŶĂƚŝŽŶƐ�ĂŶĚ�ŽŶe 
ĐŽƌƌĞĐƚ�ĞǆƉůĂŶĂƚŝŽŶ�ǁĞƌĞ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ ƋƵĞƐƚŝŽŶƐ͕�ĂŶĚ�ƚŚĞ�ĨŝŶĂů�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ƚǁŽ-ƐƚĂŐĞ�ƚĞƐƚ�ǁĂƐ�ŐŝǀĞŶ�ĂĨƚĞƌ�ƚĂŬŝŶŐ�ƚŚĞ�ŽƉŝŶŝŽŶƐ�
ŽĨ�ĞǆƉĞƌƚƐ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�ƐĐŝĞŶĐĞ�ĂŶĚ�ŐƌĂŵŵĂƌ�ĂŐĂŝŶ͘ 

     /Ŷ�ŽƌĚĞƌ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƚĞƐƚ͕�ϱƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ĐŽŵƉůĞƚĞ�ƚŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ƚŚĞ�
�ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ�ƵŶŝƚ͘�dŚƵƐ͕�ŝƚ�ŝƐ�ĂŝŵĞĚ�ƚŽ�ďĞ�ŵŽƌĞ�ƵƉ-to-ĚĂƚĞ�ĂŶĚ�ŐŝǀĞ�ŵŽƌĞ�ĂĐĐƵƌĂƚĞ�ƌĞƐƵůƚƐ͘�dŚĞ�ƚĞƐƚ�ĐŽŶƐŝƐƚŝŶŐ�ŽĨ�Ϯϱ�ƋƵĞƐƚŝŽŶƐ�
ǁĂƐ�ĂƉƉůŝĞĚ�ƚŽ�Ϯϭϴ�ƐƚƵĚĞŶƚƐ�ŝŶ�ϰ�ĚŝĨĨĞƌĞŶƚ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽůƐ�ŝŶ�ƚŚĞ�ƉƌŽǀŝŶĐĞ�ŽĨ�,ĂƚĂǇ�ĂŶĚ�ŝƚƐ�ĚĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�
dĂďůĞ�Ϯ�ƚŽ�ŵĂŬĞ�ƌĞůŝĂďŝůŝƚǇ�ĐĂůĐƵůĂƚŝŽŶƐ͘ 
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430 
dĂďůĞ�Ϯ͘��ĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ�ŽĨ�ƚŚĞ��ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ 

sĂƌŝĂďůĞ x ^Ɛ <ƵƌƚŽƐŝƐ ^ǁĞŬŶĞƐƐ 
�D�d ϱ͕ϳϬϭ ϰ͕ϭϱϮ -͕ϰϲϮ ͕ϲϱϳ 

tŚĞŶ�ƚŚĞ�ĚĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ ĚĂƚĂ�ŽĨ�ƚŚĞ�ƚĞƐƚ�ĂƌĞ�ĞǆĂŵŝŶĞĚ�ŝŶ�dĂďůĞ�Ϯ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ĚĂƚĂ�ďĞůŽŶŐŝŶŐ�ƚŽ��D�d ƐŚŽǁ�Ă�
ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�ƐŝŶĐĞ�ƚŚĞ�ŬƵƌƚŽƐŝƐ�ĂŶĚ�ƐŬĞǁŶĞƐƐ�ǀĂůƵĞƐ�ĂƌĞ�ďĞƚǁĞĞŶ�-ϯ�ĂŶĚ�нϯ�;<ĂůĂǇĐŦ͕�ϮϬϬϲͿ͘�dŚĞ�ƐƵďƐƚĂŶĐĞ�ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�
ŝŶĚĞǆĞƐ�ŽĨ�ƚŚĞ�ƚĞƐƚ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďle 3. 

dĂďůĞ�ϯ͘�^ƵďƐƚĂŶĐĞ�ŝŶĚĞǆ�ŽĨ�ĚŝƐƚŝŶĐƚŝǀĞŶĞƐƐ�ŽĨ�ƚĞƐƚ�ƋƵĞƐƚŝŽŶƐ 

YƵĞƐƚŝŽŶ�
ŶƵŵďĞƌ�   

�ŝƐƚŝŶĐƚŝǀĞŶĞƐƐ YƵĞƐƚŝŽŶ�
ŶƵŵďĞƌ� 

�ŝƐƚŝŶĐƚŝǀĞŶĞƐƐ YƵĞƐƚŝŽŶ�
ŶƵŵďĞƌ� 

�ŝƐƚŝŶĐƚŝǀĞŶĞƐƐ YƵĞƐƚŝŽŶ�
ŶƵŵďĞƌ� 

�ŝƐƚŝŶĐƚŝǀĞŶĞƐƐ YƵĞƐƚŝŽŶ�
ŶƵŵďĞƌ� 

�ŝƐƚŝŶĐƚŝǀĞŶĞƐƐ 

ϭ�   Ϭ͕ϲϭ� ϲ� Ϭ͕ϴϭ� ϭϭ� Ϭ͕ϲϵ� ϭϲ� 0,28  Ϯϭ� Ϭ͕Ϯϲ� 
2    0,70  7  Ϭ͕ϭϵ� ϭϮ� Ϭ͕Ϯϲ� ϭϳ� Ϭ͕ϲϳ� 22  Ϭ͕ϭϱ� 
3    Ϭ͕ϲϱ� 8  0,50  ϭϯ� 0,70  ϭϴ� Ϭ͕ϰϭ� 23  0,22  
4    Ϭ͕ϲϳ� 9  Ϭ͕ϲϭ� ϭϰ� Ϭ͕ϭϯ� ϭϵ� Ϭ͕ϲϯ� 24  0,30  
5    0,57  ϭϬ� Ϭ͕ϲϭ� ϭϱ� 0,54  20  0,48  25  0,30  

tŚĞŶ�dĂďůĞ�ϯ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ƋƵĞƐƚŝŽŶƐ�ǁŝƚŚ�ĂŶ�ƐƵďƐƚĂŶĐĞ�ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�ŝŶĚĞǆ�ďĞůŽǁ�Ϭ͘ϯϬ�ǁĞƌĞ�ĞǆĐůƵĚĞĚ�ĨƌŽŵ�ƚŚĞ�ƚĞƐƚ͘��Ɛ�Ă�
ƌĞƐƵůƚ͕�ϭϴ�ƋƵĞƐƚŝŽŶƐ͕�Ϯ�ŽĨ�ǁŚŝĐŚ�ĂƌĞ�ĚŝƐƚŝŶĐƚŝǀĞ�ĂŶĚ�ϭϲ�ŽĨ�ǁŚŝĐŚ�ĂƌĞ�ǀĞƌǇ�ĚŝƐƚŝŶĐƚŝǀĞ͕�ǁĞƌĞ�ƚĂŬĞŶ�ƚŽ�ƚŚĞ�ƚĞƐƚ͘��ĨƚĞƌ�ĚŝƐĐĂƌĚŝng the 

non-ĚŝƐĐƌŝŵŝŶĂƚŽƌǇ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƚĞƐƚ͕�ƚŚĞ�ĂǀĞƌĂŐĞ�ĚŝƐƚŝŶĐƚŝǀĞŶĞƐƐ�ŽĨ�ƚŚĞ�ƚĞƐƚ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ĂƐ�Ϭ͘ϱϳ͘�tŚĞŶ�ƚŚĞ�ĚŝƐƚŝŶĐƚŝǀĞŶĞƐƐ�
ŽĨ�ƚŚĞ�ƚĞƐƚ�ƋƵĞƐƚŝŽŶƐ�ŝƐ�ĞǀĂůƵĂƚĞĚ�ŝŶ�ŐĞŶĞƌĂů͕�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ƚĞƐƚ�ŝƐ�ǀĞƌǇ�ĚŝƐĐƌŝŵŝŶĂƚŝŶŐ͘�dŚĞ�ƐƵďƐƚĂŶĐĞ�ĚŝĨĨŝĐƵůƚǇ�ŝŶĚĞǆĞƐ�Žf 

ƚŚĞ�ƚĞƐƚ�ƋƵĞƐƚŝŽŶƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϰ͘ 

dĂďůĞ�ϰ͘�^ƵďƐƚĂŶĐĞ�ĚŝĨĨŝĐƵůƚǇ�ŝŶĚĞǆ�ŽĨ�ƚĞƐƚ�ƋƵĞƐƚŝŽŶƐ  

YƵĞƐƚŝŽŶ 
ŶƵŵďĞƌ 

�ŝĨĨŝĐƵůƚǇ�ŽĨ�
the 
ƐƵďƐƚĂŶĐĞ 

YƵĞƐƚŝŽŶ 
ŶƵŵďĞƌ 

�ŝĨĨŝĐƵůƚǇ�ŽĨ�
the 
ƐƵďƐƚĂŶĐĞ 

YƵĞƐƚŝŽŶ 
ŶƵŵďĞƌ 

�ŝĨĨŝĐƵůƚǇ�ŽĨ�
the 
ƐƵďƐƚĂŶĐĞ 

YƵĞƐƚŝŽŶ 
ŶƵŵďĞƌ 

�ŝĨĨŝĐƵůƚǇ�ŽĨ�
the 
ƐƵďƐƚĂŶĐĞ 

YƵĞƐƚŝŽŶ 
EƵŵďĞƌ 

�ŝĨĨŝĐƵůƚǇ�ŽĨ�
the 
ƐƵďƐƚĂŶĐĞ 
 

ϭ 0,42 ϲ 0,57 ϭϭ Ϭ͕ϯϲ ϭϲ Ϭ͕ϭϲ Ϯϭ Ϭ͕ϭϱ 

2 0,48 7 0,09 ϭϮ Ϭ͕ϭϳ ϭϳ 0,35 22 Ϭ͕ϭϱ 

3 0,42 8 0,27 ϭϯ 0,39 ϭϴ 0,22 23 Ϭ͕ϭϳ 

4 0,35 9 0,45 ϭϰ 0,08 ϭϵ 0,43 24 Ϭ͕ϭϱ 

5 Ϭ͕ϯϲ ϭϬ 0,44 ϭϱ 0,29 20 0,30 25 Ϭ͕ϭϱ 

�Ɛ�ĐĂŶ�ďĞ�ƐĞĞŶ�ŝŶ�dĂďůĞ�ϰ͕�ƚŚĞƌĞ�ĂƌĞ�ŶŽ�ĞĂƐǇ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƚĞƐƚ�ƋƵĞƐƚŝŽŶƐ�ǁŝƚŚ�ĂŶ�ƐƵďƐƚĂŶĐĞ�ĚŝĨĨŝĐƵůƚǇ�ŽĨ�ŵŽƌĞ�ƚŚĂŶ�Ϭ͘ϲϬ͘�
^ŝŶĐĞ�ƚŚĞ�ĚŝĨĨŝĐƵůƚǇ�ŽĨ�ϳ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƚĞƐƚ�ŝƐ�ďĞƚǁĞĞŶ�Ϭ͘ϲϬ�ĂŶĚ�Ϭ͘ϰϬ͕�ϳ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƚĞƐƚ�ĂƌĞ�ŽĨ�ŵĞĚŝƵŵ�ĚŝĨĨŝĐƵůƚǇ͘�^ŝŶĐĞ�ƚŚĞ�
ĚŝĨĨŝĐƵůƚǇ�ŽĨ�ƚŚĞ�ϭϴ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƚĞƐƚ�ŝƐ�ďĞůŽǁ�Ϭ͘ϰϬ͕�ƚŚŽƐĞ�ƋƵĞƐƚŝŽŶƐ�ĂƌĞ�ƚŚĞ�ŚĂƌĚ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƚĞƐƚ͘�ϳ�ƋƵĞƐƚŝŽŶƐ�ǁŝƚh low 

ƐƵďƐƚĂŶĐĞ�ĚŝƐƚŝŶĐƚŝǀĞŶĞƐƐ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ĂƐ�ǀĞƌǇ�ĚŝĨĨŝĐƵůƚ�ƋƵĞƐƚŝŽŶƐ�ĂŶĚ�ǁĞƌĞ�ĞǆĐůƵĚĞĚ�ĨƌŽŵ�ƚŚĞ ƚĞƐƚ͘�dŚĞƌĞ�ĂƌĞ�ϭϴ�ƋƵĞƐƚŝŽŶƐ�
ůĞĨƚ�ŝŶ�ƚŚĞ�ƚĞƐƚ͕�ϳ�ŽĨ�ǁŚŝĐŚ�ĂƌĞ�ŵĞĚŝƵŵ�ĚŝĨĨŝĐƵůƚǇ͕�ϵ�ĂƌĞ�ĚŝĨĨŝĐƵůƚ�ĂŶĚ�Ϯ�ĂƌĞ�ǀĞƌǇ�ĚŝĨĨŝĐƵůƚ͘�dŚĞ�ĂǀĞƌĂŐĞ�ĚŝĨĨŝĐƵůƚǇ�ŽĨ�ƚŚĞ�ƌemaining 

ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƚĞƐƚ�ŝƐ�Ϭ͘ϯϰ͘�^Ž�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ƚĞƐƚ�ŝƐ�Ă�ĚŝĨĨŝĐƵůƚ�ƚĞƐƚ͘�dŚĞ�<ZϮϬ ƌĞůŝĂďŝůŝƚǇ�ĐŽĞĨĨŝĐŝĞŶƚ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�
ƚŚĞ�ĨŽƌŵƵůĂ�ŐŝǀĞŶ�ďĞůŽǁ͘ 

 

 

 

<�с�ŶƵŵďĞƌ�ŽĨ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ƚĞƐƚ 
Ɖ�с�ƐƵďƐƚĂŶĐĞ�ĚŝĨĨŝĐƵůƚǇ 
Ƌ�с�ϭ-Ɖ 
^ਣϸ�с�ǀĂƌŝĂŶĐĞ�ŽĨ�ƚŚĞ�ƚĞƐƚ�;�ƺǇƺŬƂǌƚƺƌŬ͕��ĂŬŵĂŬ͕��ŬŐƺŶ͕�<ĂƌĂĚĞŶŝǌ͕�Θ��ĞŵŝƌĞů͕�ϮϬϭϬͿ͘ 

The KR-ϮϬ�ŝŶƚĞƌŶĂů�ĐŽŶƐŝƐƚĞŶĐǇ�ĐŽĞĨĨŝĐŝĞŶƚ�ŽĨ��D�d͕�ĐĂůĐƵůĂƚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĂďŽǀĞ�ĨŽƌŵƵůĂ͕�ŝƐ�Ϭ͘ϴϮ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĚĂƚĂ�
ŽďƚĂŝŶĞĚ͕�ƚŚĞ�ĨŝŶĂů�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ƚĞƐƚ�ĐŽŶƐŝƐƚŝŶŐ�ŽĨ�ϭϴ�ƋƵĞƐƚŝŽŶƐ�ŝƐ�ƐƵŝƚĂďůĞ�ĨŽƌ�ƚŚĞ�ϱƚŚ�ŐƌĂĚĞ�ůĞǀĞů�ŽĨ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů͕�ŝƚ�ŝƐ�Ă�ǀĞƌǇ�
ĚŝƐƚŝŶĐƚŝǀĞ�;Ϭ͘ϱϳͿ͕�ĚŝĨĨŝĐƵůƚ�;Ϭ͘ϯϰͿ�ĂŶĚ�ƌĞůŝĂďůĞ�ƚĞƐƚ͘�&ŝŶĂůůǇ͕�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞ�ƚĞƐƚ�ǁĂƐ�ĂůƐŽ�ǀĂůŝĚ�ďǇ�ƉƌĞƉĂƌŝŶŐ�ĂŶ�
ŝŶĚŝĐĂƚŽƌ�ƚĂďůĞ�ƚŽ�ĐŚĞĐŬ�ƚŚĞ�ĐŽŶƚĞŶƚ�ǀĂůŝĚŝƚǇ�ĂĨƚĞƌ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ǁĞƌĞ�ƌĞŵŽǀĞĚ͘�dŚĞ�ŚŝŐŚĞƐƚ�ƐĐŽƌĞ�ƚŚĂƚ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�
�D�d ŝƐ�ϭϴ�ĂŶĚ�ƚŚĞ�ůŽǁĞƐƚ�ƐĐŽƌĞ�ŝƐ�Ϭ͘�^ĐŽƌŝŶŐ�ŽĨ�ƚŚĞ�ƚĞƐƚ�ǁĂƐ�ĚŽŶĞ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚĂďůĞ�ϱ͘ 
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ϰϯϭ 
dĂďůĞ�ϱ͘�^ĐŽƌŝŶŐ�ŽĨ��D�d 

Situation ^ĐŽƌĞ�ŐŝǀĞŶ�ƚŽ�ƚŚĞ�ƐƵďƐƚĂŶĐĞ  
ZĞƐƉŽŶƐĞ�ĂŶĚ��ǆƉůĂŶĂƚŝŽŶ�ŝƐ��ŽƌƌĞĐƚ� ϭ� 
ZĞƐƉŽŶƐĞ��ŽƌƌĞĐƚ͕��ǆƉůĂŶĂƚŝŽŶ�tƌŽŶŐ�� 0  
ZĞƐƉŽŶƐĞ�tƌŽŶŐ͕��ǆƉůĂŶĂƚŝŽŶ��ŽƌƌĞĐƚ� 0  
ZĞƐƉŽŶƐĞ�ĂŶĚ��ǆƉůĂŶĂƚŝŽŶ�ŝƐ�tƌŽŶŐ 0  
tŚĞŶ�ƚŚĞ�ƐĐŽƌŝŶŐ�ŵĞƚŚŽĚ�ŽĨ��D�d ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϱ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ϭ�ƉŽŝŶƚ�ŝƐ�ŐŝǀĞŶ�ǁŚĞŶ�ƚŚĞ�ĐŽƌƌĞĐƚ�ĂŶƐǁĞƌ�

ŽƉƚŝŽŶ�ŝƐ�ŵĂƌŬĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽƌƌĞĐƚ�ĞǆƉůĂŶĂƚŝŽŶ�ƚŽ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ͘ 

�ƌŐƵŵĞŶƚĂƚŝǀĞ��ƚƚŝƚƵĚĞ�^ĐĂůĞ�;��^Ϳ 

     dŚĞ��ƌŐƵŵĞŶƚĂƚŝǀĞ��ƚƚŝƚƵĚĞ�^ĐĂůĞ�;��^Ϳ͕�ƉƌĞƉĂƌĞĚ�ďǇ�/ŶĨĂŶƚĞ�ĂŶĚ�ZĂŶŐĞƌ�;ϭϵϴϮͿ͕�ŝƐ�Ă�ϱ-ƉŽŝŶƚ�>ŝŬĞƌƚ-ƚǇƉĞ͕�ϮϬ-ƐƵďƐƚĂŶĐĞ�ƐĐĂůĞ�
ĂƉƉůŝĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŝŶĚŝǀŝĚƵĂůƐΖ�ŝŶƚĞƌĞƐƚ�Žƌ�ĂǀŽŝĚĂŶĐĞ�ŝŶ�ƐĐŝĞŶƚŝĨŝĐ�ĚŝƐĐƵƐƐŝŽŶ͘�tŚŝůĞ ϭϬ�ŽĨ�ƚŚĞ�ƐƵďƐƚĂŶĐĞƐ�ŝŶ�ƚŚĞ�ƐĐĂůĞ͕�ǁŚŝĐŚ�
ǁĂƐ�ĂĚĂƉƚĞĚ�ŝŶƚŽ�dƵƌŬŝƐŚ�ďǇ�<ĂǇĂ�ĂŶĚ�<ŦůŦĕ�;ϮϬϬϴͿ͕�ŵĞĂƐƵƌĞ�ƉŽƐŝƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ�ƚŽǁĂƌĚƐ�ƐĐŝĞŶƚŝĨŝĐ�ĚŝƐĐƵƐƐŝŽŶ͕�ƚŚĞ�ŽƚŚĞƌ�ϭϬ�
ŵĞĂƐƵƌĞ�ŝŶĚŝǀŝĚƵĂůƐΖ�ŶĞŐĂƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ�ƚŽǁĂƌĚƐ�ĚŝƐĐƵƐƐŝŽŶ͘�&Žƌ�ĞĂĐŚ�ƋƵĞƐƚŝŽŶ�ŝŶ�ƚŚĞ�ƐĐĂůĞ͕�ƚŚĞ�ŚŝŐŚĞƐƚ�ϱ�ƉŽŝŶƚƐ�ĨƌŽŵ�ƉŽƐŝƚŝǀĞ�ƚŽ�
ŶĞŐĂƚŝǀĞ�ƉŽŝŶƚƐ�ĂŶĚ�ƚŚĞ�ůŽǁĞƐƚ�ϭ�ƉŽŝŶƚƐ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ͘�/Ŷ�ƐƵďƐƚĂŶĐĞƐ�ĨŽƌ�ŶĞŐĂƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ͕�ƐĐŽƌŝŶŐ�ŝƐ�ĚŽŶĞ�ŝŶ�ƌĞǀĞƌƐĞ͘�dŚe 
ƐĐŽƌĞƐ�ƚŚĂƚ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƐĐĂůĞ�ƌĂŶŐĞ�ĨƌŽŵ�ϮϬ�ƚŽ�ϭϬϬ͘ 

     tŚŝůĞ�zĂůĕŦŶ-�ĞůŝŬ�;ϮϬϭϬͿ�ĐŽŵƉůĞƚĞĚ�ƚŚĞ�ǀĂůŝĚŝƚǇ-ƌĞůŝĂďŝůŝƚǇ�ƐƚƵĚŝĞƐ�ŽĨ�ƚŚĞ�ƐĐĂůĞ�ĨŽƌ�ŚŝŐŚ�ƐĐŚŽŽůƐ͕�ƚŚĞ�ǀĂůŝĚŝƚǇ-ƌĞůŝĂďŝůŝƚǇ�ƐƚƵĚŝĞƐ�
ĨŽƌ�ŵŝĚĚůĞ�ƐĐŚŽŽů�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�PǌƚƺƌŬ�;ϮϬϭϯͿ͕�ĂŶĚ�ƚŚĞ��ƌŽŶďĂĐŚ��ůƉŚĂ�ŝŶƚĞƌŶĂů�ĐŽŶƐŝƐƚĞŶĐǇ�ƌĞůŝĂďŝůŝƚǇ�ĐŽĞĨĨŝĐŝĞŶƚ�ǁĂƐ�
ĐĂůĐƵůĂƚĞĚ�ĂƐ�Ϭ͘ϳϯ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĨŽƌ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů͘ 

WƌŽďůĞŵ�^ŽůǀŝŶŐ�/ŶǀĞŶƚŽƌǇ�;W^/Ϳ 

dŚĞ�WƌŽďůĞŵ�^ŽůǀŝŶŐ�/ŶǀĞŶƚŽƌǇ�;W^/Ϳ͕�ǁŚŝĐŚ�ĂŝŵƐ�ƚŽ�ŵĞĂƐƵƌĞ�ŚŽǁ�ŝŶĚŝǀŝĚƵĂůƐ�ƌĞĂĐƚ�ƚŽ�ƉĞƌƐŽŶĂů�ĂŶĚ�ĚĂŝůǇ�ůŝĨĞ�ƉƌŽďůĞŵƐ�ĂŶĚ�
ŚŽǁ�ŝŶĚŝǀŝĚƵĂůƐ�ďĞŚĂǀĞ͕�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ďǇ�,ĞƉƉŶĞƌ�ĂŶĚ�WĞƚĞƌƐŽŶ�;ϭϵϴϮͿ͘�dŚĞ�ĂĚĂƉƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐĐĂůĞ�ƚŽ�dƵƌŬŝƐŚ�ĐƵůƚƵƌĞ�ǁĂƐ�
ĚŽŶĞ�ďǇ�bĂŚŝŶ�;ϭϵϵϯͿ�ĂŶĚ�dĂǇůĂŶ͕�;ϭϵϵϬͿ͕�ĂŶĚ�ƚŚŝƐ�ƐĐĂůĞ�ŝƐ�ŐĞŶĞƌĂůůǇ�ƵƐĞĚ�ŝŶ�ƐƚƵĚŝĞƐ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�ƵŶŝǀĞƌƐŝƚǇ�ĂŶĚ�ŚŝŐŚ�ƐĐŚŽŽl 
ůĞǀĞů�ĂŶĚ�ĂĚƵůƚƐ�;<ŽƌŬƵƚ͕�ϮϬϬϮ͖�bĂŚŝŶ͕�bĂŚŝŶ͕�Θ�,ĞƉƉŶĞƌ͕�ϭϵϵϯ͖�dĂǇůĂŶ͕�ϭϵϵϬ͖ dƺŵŬĂǇĂ�Θ�7ĨůĂǌŝŽŒůƵ͕�ϮϬϬϬͿ͘�Ϳ�ƵƐĞĚ͘�<ĂƌĚĂƔ͕�
�ŶĂŐƺŶ͕�ĂŶĚ�zĂůĕŦŶŽŒůƵ�;ϮϬϭϰͿ�ĂĚĂƉƚĞĚ�ƚŚĞ�W^/�ƚŽ�ƚŚĞ�ϱƚŚ�ŐƌĂĚĞƐ�ŽĨ�ƉƌŝŵĂƌǇ�ĞĚƵĐĂƚŝŽŶ�ĂŶĚ�ĐŽŶĚƵĐƚĞĚ�ǀĂůŝĚŝƚǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�
ƐƚƵĚŝĞƐ�ŽĨ�ƚŚĞ�ƐĐĂůĞ͘ 

dŚĞ�ŽƌŝŐŝŶĂů�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ƐĐĂůĞ�ĐŽŶƐŝƐƚƐ�ŽĨ�ϯϱ�ϲ-ƉŽŝŶƚ�>ŝŬĞƌƚ-ƚǇƉĞ�ƐƵďƐƚĂŶĐĞƐ�ĂŶĚ�ϯ�ĚŝŵĞŶƐŝŽŶƐ͗�ΗĐŽŶĨŝĚĞŶĐĞ�ŝŶ�ƉƌŽďůĞŵ�
ƐŽůǀŝŶŐ�ĂďŝůŝƚǇΗ͕�ΗĂƉƉƌŽĂĐŚ-ĂǀŽŝĚĂŶĐĞΗ�ĂŶĚ�ΗƉĞƌƐŽŶĂů�ĐŽŶƚƌŽůΗ͘��ĨƚĞƌ�ďĞŝŶŐ�ĂĚĂƉƚĞĚ�ƚŽ�ƚŚĞ�ƉƌŝŵĂƌǇ�ĞĚƵĐĂƚŝŽŶ�ůĞǀĞů͕�ƚŚĞ�ƐĐĂůĞ�
became a 4-ƉŽŝŶƚ�>ŝŬĞƌƚ-ƚǇƉĞ�ƐĐĂůĞ�ĐŽŶƐŝƐƚŝŶŐ�ŽĨ�ϮϬ�ƐƵďƐƚĂŶĐĞƐ͘�dŚĞ�ůŽǁĞƐƚ ƐĐŽƌĞ�ƚŚĂƚ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƐĐĂůĞ�ŝƐ�ϮϬ͕�ĂŶĚ�
ƚŚĞ�ŚŝŐŚĞƐƚ�ƐĐŽƌĞ�ŝƐ�ϴϬ͘�dŚĞ�ŶĞŐĂƚŝǀĞ�ƐƵďƐƚĂŶĐĞƐ�ŽĨ�ƚŚĞ�ƐĐĂůĞ͕�ǁŚŝĐŚ�ŝŶĐůƵĚĞƐ�ďŽƚŚ�ƉŽƐŝƚŝǀĞ�ĂŶĚ�ŶĞŐĂƚŝǀĞ�ƐƵďƐƚĂŶĐĞƐ͕�ĂƌĞ�ƐĐŽƌĞĚ�
ŝŶǀĞƌƐĞůǇ͘ 

dĂǇůĂŶ�;ϭϵϵϬͿ�ƐƚĂƚĞƐ�ƚŚĂƚ�Ă�ůŽǁ�ƐĐŽƌĞ�ŝŶ�ƐĐŽƌŝŶŐ�ŝŶĚŝĐĂƚĞƐ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�ĂďŝůŝƚǇ͕�ĂŶĚ�Ă�ŚŝŐŚ�ƐĐŽƌĞ�
ŝŶĚŝĐĂƚĞƐ�ƚŚĂƚ�ĞĨĨĞĐƚŝǀĞ�ƐŽůƵƚŝŽŶƐ�ƚŽ�ƉƌŽďůĞŵƐ�ĐĂŶŶŽƚ�ďĞ�ĨŽƵŶĚ͘�dŚĞ��ƌŽŶďĂĐŚ��ůƉŚĂ�ŝŶƚĞƌŶĂů�ĐŽŶƐŝƐƚĞŶĐǇ�ƌĞůŝĂďŝůŝƚǇ�ĐŽĞĨĨŝĐŝĞnt of 
ƚŚĞ�W^/�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ĂƐ�Ϭ͘ϳϰ�ĂŶĚ�ƚŚĞ�^ƉĞƌŵĂŶ-�ƌŽǁŶ�ƐƉůŝƚ�ŚĂůĨ�ƌĞůŝĂďŝůŝƚǇ�ĐŽĞĨĨŝĐŝĞŶƚ�ĂƐ�Ϭ͘ϴϬ�;<ĂƌĚĂƔ͕�ϮϬϭϯ͖�<ĂƌĚĂƔ͕��ŶĂŐƺŶ͕�Θ�
zĂůĕŦŶŽŒůƵ͕�ϮϬϭϰͿ͘ 

WƌĂĐƚŝĐĞ�ŽĨ�dĞĂĐŚŝŶŐ��ƉƉƌŽĂĐŚĞƐ�hƐĞĚ�ŝŶ�ƚŚĞ�ZĞƐĞĂƌĐŚ 

dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�ϱƚŚ�ŐƌĂĚĞ�ƐƚƵĚĞŶƚƐ�ƐƚƵĚǇŝŶŐ�ŝŶ�ƚǁŽ�ƐĞƉĂƌĂƚĞ�ďƌĂŶĐŚĞƐ�ŝŶ�Ă�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů�ŝŶ��ĞĨŶĞ�ĚŝƐƚƌŝĐƚ 
ŽĨ�,ĂƚĂǇ�ƉƌŽǀŝŶĐĞ�ŝŶ�ƚŚĞ�ϮϬϭϱ-ϮϬϭϲ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ͘�dŚĞ�ƉƌĂĐƚŝĐĞ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�ŝŶ�ďŽƚŚ�ďƌĂŶĐŚĞƐ͘�WƌĂĐƚŝĐĞ͖�/ƚ�
ǁĂƐ�ĐŽŵƉůĞƚĞĚ�ŝŶ�Ă�ƚŽƚĂů�ŽĨ�ϲ�ǁĞĞŬƐ͕�ŽĨ�ǁŚŝĐŚ�ϮϬ�ĐŽƵƌƐĞ�ŚŽƵƌƐ�;ϱ�ǁĞĞŬƐͿ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ŵĞƚŚŽĚƐ�ĂŶĚ�ϰ�ĐŽƵƌƐĞ�ŚŽƵƌƐ�ǁĞƌĞ�
ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ͘�KŶĞ�ŽĨ�ƚŚĞ�ďƌĂŶĐŚĞƐ�ǁŚĞƌĞ�ƚŚĞ�ƉƌĂĐƚŝĐĞ�ǁŝůů�ďĞ�ŵĂĚĞ�ǁĂƐ�ƌĂŶĚŽŵůǇ�ĚĞƚĞƌŵŝŶĞĚ�ĂƐ�ƚŚĞ��ƌŐƵŵĞŶƚĂƚŝŽŶ�'ƌŽƵƉ�
;�'Ϳ�ĂŶĚ�ƚŚĞ�ŽƚŚĞƌ�ĂƐ�ƚŚĞ��ǆŝƐƚŝŶŐ�WƌŽŐƌĂŵ��ĐƚŝǀŝƚŝĞƐ�'ƌŽƵƉ�;�W�'Ϳ�ĂŶĚ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƉƌŽĐĞƐƐ�ǁĂƐ�ƐƚĂƌƚĞĚ͘��ĞĨŽƌĞ�ƚŚĞ�ƐƚĂƌƚ�ŽĨ�the 
ƐƚƵĚǇ�ĂĐƚŝǀŝƚŝĞƐ�ĂŶĚ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͕�ďŽƚŚ�ŐƌŽƵƉƐ�ǁĞƌĞ�ĂĚŵŝŶŝƐƚĞƌĞĚ�ƚŚĞ��ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ��ĐŚŝĞǀĞŵĞŶƚ�dĞƐƚ ;�D�d), 
�ƌŐƵŵĞŶƚĂƚŝǀĞ��ƚƚŝƚƵĚĞ�^ĐĂůĞ�;��^Ϳ�ĂŶĚ�WƌŽďůĞŵ�^ŽůǀŝŶŐ�/ŶǀĞŶƚŽƌǇ�;W^/Ϳ�ĂƐ�ƉƌĞ-ƚĞƐƚ�ĂŶĚ�ƉŽƐƚ-ƚĞƐƚ͘ 

/ŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ��ƌŐƵŵĞŶƚĂƚŝŽŶ��ĐƚŝǀŝƚŝĞƐ 

�ĞĨŽƌĞ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�ƚŚĞ�ƉƌĂĐƚŝĐĞ�ƉƌŽĐĞƐƐ�ŽĨ�ƚŚĞ�ŵŽĚĞů�ǁĂƐ�ŐŝǀĞŶ�ƚŽ��'�ďǇ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�ĂŶĚ�
ƚŚĞ�ƌĞůĞǀĂŶƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŽŽůƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƐƚƵĚĞŶƚƐΖ�ŝŶŝƚŝĂů�ůĞǀĞůƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ǀĂƌŝĂďůĞƐ�ƚŽ�ďĞ�ĞǀĂůƵĂƚĞĚ�ŝŶ�
ƚŚĞ�ƐƚƵĚǇ͘ 

dŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ƚŽ�ďĞ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŐƌŽƵƉ�ǁĞƌĞ�ƉƌĞƉĂƌĞĚ�ďǇ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�ďǇ�ĞǆĂŵŝŶŝŶŐ�dŝŵŵƐ�ƋƵĞƐƚŝŽŶƐ͕�ďĂƐĞĚ�
ŽŶ�ƚŚĞ�ĂĐŚŝĞǀĞŵĞŶƚƐ�ŝŶ�ƚŚĞ�ϮϬϭϯ�^ĐŝĞŶĐĞ��ƵƌƌŝĐƵůƵŵ͘��ĨƚĞƌ�ƚĂŬŝŶŐ�ƚŚĞ�ŽƉŝŶŝŽŶ�ŽĨ�Ă�ĨĂĐƵůƚǇ�ŵĞŵďĞƌ�ǁŚŽ�ŝƐ�ĂŶ�ĞǆƉĞƌƚ�ŝŶ�ƚŚĞ�ĨŝĞůĚ�ŽĨ�
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ĂĐƚŝǀŝƚŝĞƐ͕� ƚŚĞ� ŽƉŝŶŝŽŶƐ� ŽĨ� ĂŶ� ĞǆƉĞƌŝĞŶĐĞĚ� dƵƌŬŝƐŚ� dĞĂĐŚĞƌ� ĨŽƌ� ůĂŶŐƵĂŐĞ� ƐƵŝƚĂďŝůŝƚǇ� ĂŶĚ� ĂŶ� ĞǆƉĞƌŝĞŶĐĞĚ� ^ĐŝĞŶĐĞ� dĞĂĐŚĞƌ� ĨŽƌ�
ƐƵŝƚĂďŝůŝƚǇ�ĨŽƌ�ƚŚĞ�ϱƚŚ�ŐƌĂĚĞ�ůĞǀĞů�ǁĞƌĞ�ƚĂŬĞŶ͘� /Ŷ�ŽƌĚĞƌ�ĨŽƌ�ƚŚĞŵ�ƚŽ� ŝŶƚĞƌŶĂůŝǌĞ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů͕�ƚŚĞ�Η�ŽŶƐƚƌƵĐƚŝŶŐ�ĂŶ�
�ƌŐƵŵĞŶƚΗ�ĂĐƚŝǀŝƚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĂƐ�Ă�ůĂƌŐĞ�ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶ�ǁŝƚŚ�ĂŶ�ĞǆĂŵƉůĞ�ĨƌŽŵ�ĚĂŝůǇ�ůŝĨĞ͕�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ƐĐŚĞŵĞ�dŽƵůŵin 

ƐƵŐŐĞƐƚĞĚ�;ϮϬϬϯͿ�ŝŶ�ƚŚĞ�ĨŝƌƐƚ�ůĞƐƐŽŶ͘�/Ŷ�ŽƌĚĞƌ�ĨŽƌ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ�ŐƌŽƵƉƐ�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ĐŽŶĚƵĐƚ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ�ƐĐŝĞŶƚŝĨŝĐĂůůǇ�ĂŶĚ�ŶŽƚ�
ƚŽ�ƚƵƌŶ�ŝƚ�ŝŶƚŽ�ƉĞƌƐŽŶĂů�ĚŝƐĐƵƐƐŝŽŶƐ͕�ƚŚĞ�ƉƌĞĐĂƵƚŝŽŶƐ�ƚŽ�ďĞ�ƚĂŬĞŶ�ǁĞƌĞ�ĞǆƉůĂŝŶĞĚ�ƚŽ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͘�/Ŷ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ�ƉƌŽĐĞƐƐ͕�the 

ƌĞƐĞĂƌĐŚĞƌ� ƉƌĞǀĞŶƚĞĚ� ƚŚĞ� ĐƌŝƚŝĐŝƐŵ� ĨƌŽŵ�ďĞŝŶŐ� ĚŝƌĞĐƚĞĚ� ƚŽ� ŝŶĚŝǀŝĚƵĂůƐ� ďǇ�ŵĂŬŝŶŐ� ĂƉƉƌŽƉƌŝĂƚĞ� ŐƵŝĚĂŶĐĞ� ƚŽ� ƚŚĞ� ƐƚƵĚĞŶƚƐ�ǁŚĞŶ�
ĚĞĞŵĞĚ�ŶĞĐĞƐƐĂƌǇ�ĂŶĚ�ĚŝƌĞĐƚĞĚ�ƚŚĞŵ�ƚŽ�ĐĂƌĞ�ĂďŽƵƚ�ĞĂĐŚ�ŽƚŚĞƌΖƐ�ŝĚĞĂƐ͘ 

dŚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ŝŶĨŽƌŵĞĚ�ƚŚĂƚ�ƚŚĞ�ůĞƐƐŽŶƐ�ǁŝůů�ďĞ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�ϭϭ�ĂĐƚŝǀŝƚŝĞƐ�ƉƌĞƉĂƌĞĚ�ĨŽƌ�ƚŚĞ�ĂĐŚŝĞǀĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƚŚŝƌĚ�
unit (�ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌͿ͘�&Žƌ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĂĐƚŝǀŝƚŝĞƐ͕�ƚŚĞ�ĐůĂƐƐ�ŽĨ�ϯϱ�ƉĞŽƉůĞ�ǁĂƐ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ϲ�ŐƌŽƵƉƐ͕�ϱ�ŐƌŽƵƉƐ�ŽĨ�ϲ�
ƉĞŽƉůĞ�ĂŶĚ�ϭ�ŐƌŽƵƉ�ŽĨ�ϱ�ƉĞŽƉůĞ͕�ŝŶ�Ă�ŚĞƚĞƌŽŐĞŶĞŽƵƐ�ǁĂǇ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƐƵĐĐĞƐƐ͕�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ƉƌĞ-ƚĞƐƚ�ƐĐŽƌĞƐ�ŽĨ��D�d͘�dĂƐŬƐ�ǁĞƌĞ�
ĚŝƐƚƌŝďƵƚĞĚ�ŝŶ�ŐƌŽƵƉƐ�ƐƵĐŚ�ƚŚĂƚ�ŽŶĞ�ƐƚƵĚĞŶƚ�ǁĂƐ�ƚŚĞ�ƐƉĞĂŬĞƌ͕�ŽŶĞ�ǁĂƐ�ƚŚĞ�ǁƌŝƚĞƌ͕�ĂŶĚ�ƚŚĞ�ŽƚŚĞƌ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ƚŚĞ�ŝĚĞĂ�ĐŽƵŶƐĞůŽƌƐ͘�
dŚĞ�ĂĐƚŝǀŝƚǇ�ĚŝƌĞĐƚŝǀĞ�ƉƌĞƉĂƌĞĚ�ďǇ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�ǁĂƐ�ĚŝƐƚƌŝďƵƚĞĚ�ƚŽ�ƚŚĞ�ŐƌŽƵƉƐ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ƉƌĂĐƚŝĐĞƐ͘�dŚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�
ƚŚĞ�ŐƌŽƵƉ�ǁĞƌĞ�ĂƐŬĞĚ�ƚŽ�ǁƌŝƚĞ�ƚŚĞŝƌ�ƉƌĞĚŝĐƚŝŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ĨŝƌƐƚ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ĂŶĚ�ƚŚĞŝƌ�ĨŝŶĂů�ĂŶƐǁĞƌƐ�ƚŽ�
ƚŚĞ�ƌĞůĂƚĞĚ�ƋƵĞƐƚŝŽŶ�ŝŶ�Ă�ƐŵĂůů�ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶ͘��ĨƚĞƌ�Ăůů�ŐƌŽƵƉƐ�ĐŽŵƉůĞƚĞĚ�ƚŚŝƐ�ƐĞĐƚŝŽŶ͕�ŐƌŽƵƉ�ƐƉŽŬĞƐƉĞƌƐŽŶƐ�ƐŚĂƌĞĚ�ƚŚĞŝƌ�ŝĚĞĂƐ͘�
dŚĞŶ͕�ƚŚĞ�ƐĞĐŽŶĚ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĂĐƚŝǀŝƚǇ͕�ƚŚĞ�ΗŽďƐĞƌǀĂƚŝŽŶΗ�ƉĂƌƚ͕�ǁĂƐ�ƉĂƐƐĞĚ�ĂŶĚ�ƚŚĞ�ŵĂƚĞƌŝĂůƐ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ĂĐƚŝǀŝƚǇ�ǁĞƌĞ�ŐŝǀĞŶ�ƚŽ�
ĞĂĐŚ�ŐƌŽƵƉ�ďǇ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ͘�dŚĞ�ǁƌŝƚĞƌ�ƌĞĐŽƌĚĞĚ�ŚŝƐ�ŽďƐĞƌǀĂƚŝŽŶƐ�ŝŶ�ƚŚĞ�ĂĐƚŝǀŝƚǇ�ŐƵŝĚĞ͕�ƚĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞ�ŝĚĞĂƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉ�
ŵĞŵďĞƌƐ͘�/Ŷ�ƚŚĞ�ůĂƐƚ�ƉĂƌƚ ŽĨ�ƚŚĞ�ƉƌĂĐƚŝĐĞ͕�ΗĞǆƉůĂŝŶΗ͕�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĐŽŵƉĂƌĞĚ�ƚŚĞŝƌ�ŽďƐĞƌǀĂƚŝŽŶƐ�ǁŝƚŚ�ƚŚĞŝƌ�ƉƌĞĚŝĐƚŝŽŶƐ�ŝŶ�ƚŚĞŝƌ�ŽǁŶ�
ŐƌŽƵƉƐ͘�dŚĞǇ�ƚƌŝĞĚ�ƚŽ�ŝĚĞŶƚŝĨǇ�ƚŚĞ�ƐƵƉƉŽƌƚŝŶŐ�ĂŶĚ�ƌĞĨƵƚŝŶŐ�ĂƐƉĞĐƚƐ�ŽĨ�ƚŚĞŝƌ�ŝĚĞĂƐ͘��ƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶƐ͕�Ă�ůĂƌŐĞ�ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶ�
ǁĂƐ�ŚĞůĚ͕�ĂůůŽǁŝŶŐ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĚĞĨĞŶĚ�ƚŚĞŝƌ�ŽǁŶ�ŝĚĞĂƐ�ĂŶĚ�ƚŽ�ŝĚĞŶƚŝĨǇ�ƚŚĞ�ƐŚŽƌƚĐŽŵŝŶŐƐ�ŽĨ�ƚŚĞ�ŽƚŚĞƌ�ŐƌŽƵƉƐ͘��ƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�
ĚŝƐĐƵƐƐŝŽŶ͕�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ĂƐŬĞĚ�ŚŽǁ�ƚŚĞŝƌ�ŝĚĞĂƐ�ŚĂĚ�ĐŚĂŶŐĞĚ͘��ƵƌŝŶŐ�ƚŚĞ�ƐƚĂŐĞƐ�ŽĨ�ƚŚĞ�ƉƌĂĐƚŝĐĞ͕�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�ǁĂŶĚĞƌĞĚ�
ďĞƚǁĞĞŶ�ƚŚĞ�ŐƌŽƵƉƐ�ĂŶĚ�ďĞĐĂŵĞ�Ă�ŐƵŝĚĞ�ŝŶ�ĐĂƐĞƐ�ǁŚĞƌĞ�ƚŚĞǇ�ǁĞƌĞ�ůĂĐŬŝŶŐ�Žƌ�ŚĂǀŝŶŐ�ĚŝĨĨŝĐƵůƚŝĞƐ͘��ůů�ĂĐƚŝǀŝƚŝĞƐ�ǁĞƌĞ�ŝŵƉůĞŵĞŶƚĞĚ�
ƚŚƌŽƵŐŚ�ƚŚĞ�ƐĂŵĞ�ƐƚĂŐĞƐ͘�/Ŷ�ƚŚĞ�ƐŝǆƚŚ�ǁĞĞŬ͕�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ůĂƐƚ�ǁĞĞŬ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͕��D�d͕���^�ĂŶĚ�W^/�ǁĞƌĞ�ĂƉƉůŝĞĚ�ĂƐ�ƉŽƐƚ-ƚĞƐƚƐ͕�
ĂŶĚ�ƚŚĞ�ƐƚƵĚǇ�ǁĂƐ�ƚĞƌŵŝŶĂƚĞĚ͘ 

/ŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ��ǆŝƐƚŝŶŐ�WƌŽŐƌĂŵ��ĐƚŝǀŝƚŝĞƐ 

/Ŷ�ƚŚĞ�ďƌĂŶĐŚ�ĐŚŽƐĞŶ�ĂƐ�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ƉƌŽŐƌĂŵ�ĂĐƚŝǀŝƚŝĞƐ�ŐƌŽƵƉ�;�W�'Ϳ͕�ƚŚĞ�ĐŽƵƌƐĞƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�ƚŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ƚŚĞ 

ĐƵƌƌĞŶƚ�ƉƌŽŐƌĂŵ͘�dŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ǁĞƌĞ�ĐƌĞĂƚĞĚ�ďǇ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ƌĞŐƵůĂƚŝŽŶƐ�ŽĨ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ�ŝŶ�ϮϬϭϯ͕�ĂŶĚ�ƚŚĞ�
^ĐŝĞŶĐĞ�ƚĞǆƚďŽŽŬ�ǁĂƐ�ĂůƐŽ�ƵƐĞĚ͘�^ƚƵĚĞŶƚƐ�ǁĞƌĞ�ĞŶĐŽƵƌĂŐĞĚ�ƚŽ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ƚŚĞ�ůĞƐƐŽŶ�ďǇ�ƵƐŝŶŐ�ĂĐƚŝǀĞ�ůĞĂƌŶŝŶŐ�ŵĞƚŚŽĚƐ�ƐƵĐŚ�ĂƐ�
ůĂƌŐĞ�ŐƌŽƵƉ�;ĐůĂƐƐͿ�ĚŝƐĐƵƐƐŝŽŶ͕�ĚĞŵŽŶƐƚƌĂƚŝŽŶ͕�ĂŶĚ�ƋƵĞƐƚŝŽŶ-ĂŶƐǁĞƌ�ƚĞĐŚŶŝƋƵĞƐ͘�/Ŷ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚƐ�ĐŽŶĚƵĐƚĞĚ�ŽŶ�ƚŚĞ�ƐƵďũĞĐƚ�ŝŶ�
�W�'�ƐƚƵĚĞŶƚƐ͕�ƚŚĞ�ƐƵďũĞĐƚ�ǁĂƐ�ĐŽǀĞƌĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ŶŽƚĂƚŝŽŶ�ŵĞƚŚŽĚ͘��ƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͕�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�
ĂƐŬĞĚ�ĂďŽƵƚ�ƚŚĞŝƌ�ƉƌĞĚŝĐƚŝŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͕�ĂŶĚ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͕�ĐůĂƐƐ�ĚŝƐĐƵƐƐŝŽŶƐ�ǁĞƌĞ�ŚĞůĚ͘�
�ůĂƐƐ�ĚŝƐĐƵƐƐŝŽŶƐ�ǁĞƌĞ�ŐƵŝĚĞĚ�ďǇ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌΖƐ�ŽƉĞŶ-ĞŶĚĞĚ�ƋƵĞƐƚŝŽŶƐ�;,Žǁ͍͕�tŚǇ�ĚŽ�ǇŽƵ�ƚŚŝŶŬ�ƐŽ͍͘͘͘Ϳ͘�tŚĞŶ�ƚŚĞ�ƐƵďũĞĐƚ�ĚŝĚ�
ŶŽƚ�ŝŶĐůƵĚĞ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ĂĐƚŝǀŝƚǇ͕�ƐƚƵĚĞŶƚƐΖ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ ŽƉĞŶ-ĞŶĚĞĚ�ƋƵĞƐƚŝŽŶƐ͕�ĂŶĚ�ĞǆĂŵƉůĞƐ�ĨƌŽŵ�ĚĂŝůǇ�
ůŝĨĞ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ƚŽ�ƌĞŝŶĨŽƌĐĞ�ƚŚĞ�ƐƵďũĞĐƚ͘�/Ŷ��W�'�ĂŶĚ��'͕�ƚŚĞ�ƐĂŵĞ�ƚŽƉŝĐƐ�ǁĞƌĞ�ĐŽǀĞƌĞĚ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ǁĞĞŬ͕�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƚŝŵĞ͘ /Ŷ�
ƚŚĞ�ƐŝǆƚŚ�ǁĞĞŬ͕�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ůĂƐƚ�ǁĞĞŬ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͕��D�d͕���^�ĂŶĚ�W^/�ǁĞƌĞ�ĂƉƉůŝĞĚ�ĂƐ�ƉŽƐƚ-ƚĞƐƚƐ͕�ĂŶĚ�ƚŚĞ�ƐƚƵĚǇ�ǁĂƐ�ƚĞƌŵŝŶĂƚĞĚ͘ 

�ŶĂůǇƐŝƐ�ŽĨ��ĂƚĂ 

/Ŷ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĚĞƐĐƌŝƉƚŝǀĞ�ĂŶĚ�ŝŶĨĞƌĞŶƚŝĂů�ƐƚĂƚŝƐƚŝĐĂů�ŵĞƚŚŽĚƐ�ǁĞƌĞ�ƵƐĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ƐƚĂƚŝƐƚŝĐĂů�ƉĂĐŬĂŐĞ�ƉƌŽŐƌĂŵ�ĨŽƌ�ƚŚĞ�
ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĚĂƚĂ͘�tŝƚŚ�ƚŚĞƐĞ�ƐƚĂƚŝƐƚŝĐĂů�ŵĞƚŚŽĚƐ͕�ƚŚĞ�ŶŽƌŵĂůŝƚǇ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ĐŽŶƚƌŽů�ŐƌŽƵƉƐ�ǁĂƐ�ĐŚĞĐŬĞĚ�
ĨŽƌ�ƉƌĞ-ƚĞƐƚ-ƉŽƐƚ-ƚĞƐƚ�ĞǀĂůƵĂƚŝŽŶƐ͕�ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚ�ŐƌŽƵƉƐ�ƚ-ƚĞƐƚ͕�ĚĞƉĞŶĚĞŶƚ�ŐƌŽƵƉ�ƚ-ƚĞƐƚ�ĂŶĚ��E�Ks��ǁĞƌĞ�ĂƉƉůŝĞĚ�ĨŽƌ�ĚĂƚĂ�
ƐŚŽǁŝŶŐ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ͘ 

&/E�/E'^��E���/^�h^^/KE 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚĞĐŝĚĞ�ǁŚŝĐŚ�ƚĞƐƚ�ǁŝůů�ďĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƉƌĞ-ƚĞƐƚƐ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ŐƌŽƵƉƐ�ŝŶ�
ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ƚŚĞ�ŶŽƌŵĂůŝƚǇ�ŽĨ�ƚŚĞ�ƚĞƐƚƐ�ƐŚŽƵůĚ�ďĞ�ĞǆĂŵŝŶĞĚ͘��ĞĐĂƵƐĞ�ŽĨ�ƚŚŝƐ�ƐŝƚƵĂƚŝŽŶ͕�<ŽůŵŽŐŽƌŽǀ-^ŵŝƌŶŽǀ�dĞƐƚ͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�
ƚŚĞ�ŶŽƌŵĂůŝƚǇ ƚĞƐƚƐ�ƚŚĂƚ�ǁŝůů�ďĞ�ƵƐĞĚ�ŝŶ�ĐĂƐĞ�ƚŚĞ�ƐƚƵĚǇ�ŐƌŽƵƉ�ŚĂƐ�ŵŽƌĞ�ƚŚĂŶ�ϯϬ�ƉĞŽƉůĞ͕�ǁĂƐ�ƵƐĞĚ�ƚŽ�ƐĞĞ�ǁŚĞƚŚĞƌ�ƚŚĞ�ƚĞƐƚƐ�ƐŚŽǁ�Ă�
ŶŽƌŵĂů� ĚŝƐƚƌŝďƵƚŝŽŶ� ;<ĂůĂǇĐŦ͕� ϮϬϬϲͿ͘� dŚĞ� ĚĞƐĐƌŝƉƚŝǀĞ� ƐƚĂƚŝƐƚŝĐƐ� ĂŶĚ� ŶŽƌŵĂůŝƚǇ� ƚĞƐƚ� ƌĞƐƵůƚƐ� ĂƉƉůŝĞĚ� ƚŽ� ƚŚĞ� ƉƌĞ-ƚĞƐƚƐ� ŽĨ� ƚŚĞ� ĚĂƚĂ�
collection toŽůƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϲ͘ 
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dĂďůĞ�ϲ͘��D�d͕���^�ĂŶĚ�W^/�ƉƌĞƚĞƐƚ�ĚĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ�ĂŶĚ�ŶŽƌŵĂůŝƚǇ�ƚĞƐƚ�ƌĞƐƵůƚƐ 

'ƌŽƵƉ� dĞƐƚ� E� ܠҧ  S²  S  <ƵƌƚŽƐŝƐ� ^ǁĞŬŶĞƐƐ <ŽůŵŽŐŽƌŽǀ- Smirnov  Ɖ� 

AG  

�D�d  

AAS  

W^/� 35  

4,800  

ϲϮ͕ϳϰϯ� 

ϯϯ͕ϯϳϭ� 

ϰ͕ϴϭϮ� 

ϭϲϳ͕ϲϲϳ� 

82,887  

Ϯ͕ϭϵϰ� 

ϭϮ͕ϵϰϵ� 

ϵ͕ϭϬϰ� 

-͕ϱϱϲ� 

-,079  

,885  

-,599  

-͕ϯϭϯ� 

ϭ͕ϭϴϲ� 

͕ϭϵϰ� 

,082  

͕ϭϳϬ� 

,002  

,200  

͕ϬϭϮ� 

�W�' 

�D�d 

AAS  

W^/� 33  

ϯ͕ϭϮϭ� 

ϱϲ͕ϰϴϱ� 

39,455  

ϰ͕ϭϳϮ� 

ϭϲϴ͕ϯϮϬ� 

ϲϳ͕ϯϭϴ� 

2,043  

ϭϮ͕ϵϳϰ� 

8,205  

-͕ϲϱϰ� 

-,324  

-,798  

,505  

,007  

͕ϯϲϳ� 

͕ϭϲϯ� 

,074  

͕ϭϳϴ� 

͕ϬϮϲ� 

,200  

,009  

tŚĞŶ�ƚŚĞ��'�<ŽůŵŽŐŽƌŽǀ- ^ŵŝƌŶŽǀ�ƚĞƐƚ�ƌĞƐƵůƚƐ�ŝŶ�dĂďůĞ�ϲ�ĂƌĞ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ��D�d ƉƌĞƚĞƐƚ�ĂŶĚ�W^/�ƉƌĞƚĞƐƚ�ĚĂƚĂ�
ĚŽ�ŶŽƚ�ƐŚŽǁ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�;Ɖф͘ϬϱͿ͕�ǁŚŝůĞ�ƚŚĞ���^�ƉƌĞƚĞƐƚ�ƐŚŽǁƐ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�;Ɖх͘ϬϱͿ͘�,ŽǁĞǀĞƌ͕�ƐŝŶĐĞ�ƚŚĞ�ŬƵƌƚŽƐŝƐ�
ĂŶĚ�ƐŬĞǁŶĞƐƐ�ǀĂůƵĞƐ�ŽĨ�ƚŚĞƐĞ�ƚĞƐƚƐ�ǀĂƌǇ�ďĞƚǁĞĞŶ�-ϯ�ĂŶĚ�нϯ͕�ŝƚ�ǁĂƐ�ĚĞĐŝĚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ǁĞƌĞ�ƐƵŝƚĂďůĞ�ĨŽƌ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�
;<ĂůĂǇĐŦ͕�ϮϬϬϲͿ͘��ĐĐŽƌĚŝŶŐ�ƚŽ��W�'�<ŽůŵŽŐŽƌŽǀ- ^ŵŝƌŶŽǀ�dĞƐƚ�ƌĞƐƵůƚƐ͕���^�ƉƌĞůŝŵŝŶĂƌǇ ƌĞƐƵůƚƐ�ƐŚŽǁĞĚ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�
;Ɖх͘ϬϱͿ͕�ǁŚŝůĞ��D�d ƉƌĞůŝŵŝŶĂƌǇ�ĂŶĚ�ĂŶƚĞƌŝŽƌ�W^/�ƌĞƐƵůƚƐ�ĚŝĚ�ŶŽƚ�ƐŚŽǁ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�;Ɖф͘ϬϱͿ͘�,ŽǁĞǀĞƌ͕�ƐŝŶĐĞ�ƚŚĞ�ŬƵƌƚŽƐŝƐ�
ĂŶĚ�ƐŬĞǁŶĞƐƐ�ǀĂůƵĞƐ�ŽĨ�ƚŚĞƐĞ�ƚĞƐƚƐ�ǁĞƌĞ�ďĞƚǁĞĞŶ�-ϯ�ĂŶĚ�нϯ͕�ŝƚ�ǁĂƐ�ĚĞĐŝĚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ǁĞƌĞ�ƐƵŝƚĂďůĞ�ĨŽƌ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�
;<ĂůĂǇĐŦ͕�ϮϬϬϲͿ͘�&ƌŽŵ�ƚŚŝƐ�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁ͕�ŝƚ�ǁĂƐ�ĚĞĐŝĚĞĚ�ƚŽ�ƵƐĞ�ƉĂƌĂŵĞƚƌŝĐ�ƚĞƐƚƐ�ŝŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ͕�ĂƐƐƵŵŝŶŐ�ƚŚĂƚ�ƚŚĞ�ƉƌĞ-ƚĞƐƚ�ĚĂƚĂ�ŽĨ�
ƚŚĞ�ŐƌŽƵƉƐ�ƐŚŽǁĞĚ�Ă�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ͘ 

dŚĞ�ĚĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ�ĂŶĚ�ŶŽƌŵĂůŝƚǇ�ƚĞƐƚ�ƌĞƐƵůƚƐ ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ƉŽƐƚƚĞƐƚƐ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ƚŽŽůƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϳ͘ 

dĂďůĞ�ϳ͘��D�d͕���^�ĂŶĚ�W^/�ƉŽƐƚ-ƚĞƐƚ�ĚĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ�ĂŶĚ�ŶŽƌŵĂůŝƚǇ�ƚĞƐƚ�ƌĞƐƵůƚƐ 

'ƌŽƵƉ� dĞƐƚ� E� ܠҧ  S²  S  <ƵƌƚŽƐŝƐ� ^ǁĞŬŶĞƐƐ <ŽůŵŽŐŽƌŽǀ- Smirnov- Z  Ɖ� 

AG  

�D�d 

AAS  

W^/ 35  

ϳ͕ϲϴϲ� 

ϲϰ͕ϬϮϵ� 

33,400  

ϭϳ͕ϲϯϰ� 

255,734  

ϳϲ͕ϵϱϯ� 

ϰ͕ϭϵϵ� 

ϭϱ͕ϵϵϮ� 

8,772  

-,092  

-ϭ͕ϬϮϬ� 

͕ϭϵϲ� 

,042  

-,098  

,852  

,092  

,098  

͕ϭϳϱ� 

,200  

,200  

,008  

�W�' 

�D�d 

AAS 

W^/� 33  

5,758  

ϱϱ͕ϭϮϭ� 

ϰϬ͕Ϭϲϭ� 

ϭϳ͕Ϭϲϰ� 

225,047  

97,559  

ϰ͕ϭϯϭ� 

ϭϱ͕ϬϬϮ� 

9,877  

-ϭ͕ϰϲϰ� 

͕Ϭϭϲ� 

-,470  

͕ϯϭϭ� 

,598  

,099  

,202  

͕ϭϯϬ� 

͕ϭϮϰ� 

͕ϬϬϭ� 

͕ϭϳϬ� 

,200  

�ĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� �'� ƉŽƐƚ-ƚĞƐƚ� <ŽůŵŽŐŽƌŽǀ-^ŵŝƌŶŽǀ� ƚĞƐƚ� ƌĞƐƵůƚƐ� ŝŶ� dĂďůĞ� ϳ͕� ǁŚŝůĞ� �D�d ĂŶĚ� ��^� ƐŚŽǁĞĚ� Ă� ĨŝŶĂů� ŶŽƌŵĂů�
ĚŝƐƚƌŝďƵƚŝŽŶ�;Ɖх͘ϬϱͿ͕�W^/�ĨŝŶĂů�ĚĂƚĂ�ĚŝĚ�ŶŽƚ�ƐŚŽǁ Ă�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�<ŽůŵŽŐŽƌŽǀ- ^ŵŝƌŶŽǀ�ƚĞƐƚ�ƌĞƐƵůƚƐ�;Ɖф͘ϬϱͿ͕�ĂŶĚ�
ŬƵƌƚŽƐŝƐ�ĂŶĚ�ƐŬĞǁŶĞƐƐ�ǀĂůƵĞƐ�ǁĞƌĞ�ĐŚĞĐŬĞĚ͘�^ŝŶĐĞ�ƚŚĞƐĞ�ǀĂůƵĞƐ�ǁĞƌĞ�ďĞƚǁĞĞŶ�-ϯ�ĂŶĚ�нϯ͕�ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ƐŚŽǁĞĚ�Ă�
ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ��W�'�ƉŽƐƚƚĞƐƚ�<ŽůŵŽŐŽƌŽǀ- ̂ ŵŝƌŶŽǀ�ƚĞƐƚ�ƌĞƐƵůƚƐ͕���^�ƉŽƐƚƚĞƐƚ�ĂŶĚ�W^/�ƉŽƐƚƚĞƐƚƐ�ƐŚŽǁ�ŶŽƌŵĂů�
ĚŝƐƚƌŝďƵƚŝŽŶ�;Ɖх͘ϬϱͿ͕�ǁŚŝůĞ��D�d ƉŽƐƚƚĞƐƚ�ĚĂƚĂ�ĚŽ�ŶŽƚ�ƐŚŽǁ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�;Ɖф͘ϬϱͿ͘�,ŽǁĞǀĞƌ͕�ƐŝŶĐĞ�ƚŚĞ�ŬƵƌƚŽƐŝƐ�ĂŶĚ�ƐŬĞǁŶĞƐƐ�
ǀĂůƵĞƐ�ŽĨ�ƚŚĞƐĞ�ƚĞƐƚƐ�ǁĞƌĞ�ďĞƚǁĞĞŶ�-ϯ�ĂŶĚ нϯ͕�ŝƚ�ǁĂƐ�ĚĞĐŝĚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ǁĞƌĞ�ƐƵŝƚĂďůĞ�ĨŽƌ�ŶŽƌŵĂů�ĚŝƐƚƌŝďƵƚŝŽŶ�;<ĂůĂǇĐŦ͕�ϮϬϬϲͿ͘��Ɛ�Ă�
ƌĞƐƵůƚ͕�ŝƚ�ǁĂƐ�ĚĞĐŝĚĞĚ�ƚŽ�ƵƐĞ�ƉĂƌĂŵĞƚƌŝĐ�ƚĞƐƚƐ�ŝŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ͕�ĂƐƐƵŵŝŶŐ�ƚŚĂƚ�ƚŚĞ�ƉŽƐƚ-ƚĞƐƚ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ�ƐŚŽǁĞĚ�Ă�ŶŽƌŵĂů�
ĚŝƐƚƌŝbution. 

/ŶĚĞƉĞŶĚĞŶƚ�ƚ-ƚĞƐƚ�ǁĂƐ�ĂƉƉůŝĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ǁŚĞƚŚĞƌ�ƚŚĞƌĞ�ǁĂƐ�Ă�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂŶ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐΖ��D�d 

ƉƌĞ-ƚĞƐƚ�ƐĐŽƌĞƐ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϴ͘ 

dĂďůĞ�ϴ�/ŶĚĞƉĞŶĚĞŶƚ�ƚ-ƚĞƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ��D�dƉƌĞƚĞƐƚ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ 

'ƌŽƵƉ E ࢞ S ĚĨ t Ɖ 
AG 35 4,800 Ϯ͕ϭϵϰ ϲϲ ϯ͕Ϯϲϭ ,002* 
�W�' 33 ϯ͕ϭϮϭ 2,043    

ΎƉф�͕Ϭϱ 

�Ɛ�ĐĂŶ�ďĞ�ƐĞĞŶ�ŝŶ�dĂďůĞ�ϴ͕�Ă�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�ĨĂǀŽƌ�ŽĨ��'�ǁĂƐ�ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ��D�d ƉƌĞ-ƚĞƐƚ�ŵĞĂŶ�ƐĐŽƌĞƐ�
ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ�;ƚ�с�ϯ͘Ϯϲϭ͖�Ɖф�͘ϬϱͿ͘�/Ŷ�ƚŚŝƐ�ƌĞƐƉĞĐƚ͕�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ŐƌŽƵƉƐΖ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�ĂďŽƵƚ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ƵŶŝƚ�ďĞĨŽƌĞ�ƚŚĞ�
ƉƌĂĐƚŝĐĞǁĂƐ�ŶŽƚ�ĞƋƵŝǀĂůĞŶƚ͘�DĂŶǇ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�;�ůƚƵŶ͕�ϮϬϭϬ͖��ƌĚŽŒĂŶ͕�ϮϬϭϬ͖�'ƺůƚĞƉĞ͕�ϮϬϭϭ͖�,ĂĐŦŽŒůƵ͕�ϮϬϭϭ͖�PǌŬĂƌĂ͕�ϮϬϭϭ͖ 
dĂƔƉŦŶĂƌ͕�ϮϬϭϭ͖��ĞǇůĂŶ͕�ϮϬϭϮ͖�<ƺĕƺŬ͕�ϮϬϭϮ͖�KŬƵŵƵƔ͕�ϮϬϭϮ͖�hůƵĂǇ͕�ϮϬϭϮ͖��ǇĚŦŶ͕�ϮϬϭϯ͖�PǌƚƺƌŬ͕�ϮϬϭϯͿ� ͖��ƌůŦ͕�ϮϬϭϰͿ�ǁŽƌŬĞĚ�ǁŝƚŚ�
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ŐƌŽƵƉƐ�ƚŚĂƚ�ǁĞƌĞ�ĞƋƵŝǀĂůĞŶƚ�ƚŽ�ĞĂĐŚ�ŽƚŚĞƌ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƉƌĞ-ƚĞƐƚ�ƐƵĐĐĞƐƐ͘�,ŽǁĞǀĞƌ͕�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�hůƵĕŦŶĂƌ-^ĂŒŦƌ�;ϮϬϬϴͿ�ĂŶĚ��ƐůĂŶ�
;ϮϬϭϬͿΖƐ� ƐƚƵĚǇ�ŐƌŽƵƉƐ�ƐŚŽǁĞĚ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ� ŝŶ� ƚŚĞ�ƉƌĞ-ƚĞƐƚ�ƐƵĐĐĞƐƐ� ŝŶ� ĨĂǀŽƌ�ŽĨ� ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�ƐƵƉƉŽƌƚƐ� ƚŚĞ�
ƌĞƐĞĂƌĐŚ�ƌĞƐƵůƚ͘�/ƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ĚŝĨĨĞƌĞŶƚ�ƚĞĂĐŚĞƌƐ�ĂƚƚĞŶĚĞĚ�ƚŚĞ�ĐůĂƐƐĞƐ�ŝŶ�ƚŚĞ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽů�ŽĨ�ƚŚĞ�ĐůĂƐƐĞƐ�ƚŚĂƚ�
ŵĂŬĞ�ƵƉ�ƚŚĞ�ŐƌŽƵƉƐ�ŵĂǇ�ŚĂǀĞ�ĐƌĞĂƚĞĚ�Ă�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�ƐƵĐĐĞƐƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ŐƌŽƵƉƐ͘ 

^ŝŶĐĞ�ƚŚĞƌĞ�ǁĂƐ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ��D�d ƉƌĞƚĞƐƚƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ͕�ĂŶĂůǇƐŝƐ�ŽĨ�ĐŽǀĂƌŝĂŶĐĞ�;�E�Ks�Ϳ�ǁĂƐ�ƵƐĞĚ�
to control the effect of �D�d ƉƌĞƚĞƐƚ�ƐĐŽƌĞƐ�ŽŶ��D�d ƉŽƐƚƚĞƐƚ�ƐĐŽƌĞƐ�ŝŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ŵĞĂŶ��D�d ƉŽƐƚƚĞƐƚ�ƐĐŽƌĞƐ͘��ĞƐĐƌŝƉƚŝǀĞ�
ƐƚĂƚŝƐƚŝĐƐ�ŽĨ�ƚŚĞ��D�d ƉŽƐƚ-ƚĞƐƚ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�ƚĂďůĞ�ϵ͕�ĂŶĚ��E�Ks��ƚĞƐƚ ƌĞƐƵůƚƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�ƚĂďůĞ�ϭϬ͘ 

dĂďůĞ�ϵ͘��ĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ�ŽĨ�ƚŚĞ��D�d ƉŽƐƚƚĞƐƚ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ 

'ƌŽƵƉ E hŶƌĞĨŽƌŵĞĚ�ǆ ^Ɛ ZĞĨŽƌŵĞĚ�ǆ 
AG 35 ϳ͕ϲϴϱ ϰ͕ϭϵϵ ϲ͕ϰϵϭ 

�W�' 33 5,757 ϰ͕ϭϯϭ 7,025 

dĂďůĞ�ϭϬ͘��E�Ks��ƚĞƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ��D�d ƉŽƐƚƚĞƐƚ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ 

Source of 
Variance 

Sum of 
^ƋƵĂƌĞƐ�� �f Avarage of 

^ƋƵĂƌĞƐ f Ɖ żϸ WŽǁĞƌ 

WƌĞƚĞƐƚ ϲϯϵ͕ϭϯϬ ϭ ϲϯϵ͕ϭϯϬ 82,025 ,000 ,558 ϭ͕ϬϬϬ 

'ƌŽƵƉ ϰ͕ϭϳϯ ϭ ϰ͕ϭϳϯ ͕ϱϯϲ ͕ϰϲϳ ,008 Ϭ͕ϭϭϭ 

DŝƐƚĂŬĞ ϱϬϲ͕ϰϳϯ ϲϱ 7,792     

Total 4307,000 ϲϳ      

tŚĞŶ�dĂďůĞ�ϭϬ�ǁĂƐ�ĞǆĂŵŝŶĞĚ͕�ǁŚĞŶ� ƚŚĞ�ŵĞĂŶ��D�d ƉƌĞ-ƚĞƐƚ� ƐĐŽƌĞƐ�ǁĞƌĞ� ƚĂŬĞŶ�ĂƐ� ƚŚĞ�ĐŽŵŵŽŶ�ǀĂƌŝĂďůĞ͕�ŶŽ�ƐƚĂƚŝƐƚŝĐĂůůǇ�
ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ǁĂƐ�ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂŶ��D�d ƉŽƐƚ-ƚĞƐƚ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ�;Ɖх�͕ϬϱͿ͘��ĐĐŽƌĚŝŶŐ�ƚŽ��ŽŚĞŶ�;ϭϵϴϴͿ͕�ŝĨ�
ƚŚĞ��ƚĂ�^ƋƵĂƌĞ�ǀĂůƵĞ�ŝƐ�ďĞƚǁĞĞŶ�͘Ϭϭ�ĂŶĚ�͘ϬϮ͕�ƚŚĞ�ƐŵĂůů�ĞĨĨĞĐƚ�ǀĂůƵĞ͖�͘Ϭϲ�ŝƐ�ƚŚĞ�ŵĞĚŝƵŵ�ĞĨĨĞĐƚ�ǀĂůƵĞ͖�/Ĩ�ŝƚ�ŝƐ�ďĞƚǁĞĞŶ�͘ϭϰ�ĂŶĚ .20, it 

ŝƐ�ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ�Ă�ůĂƌŐĞ�ĞĨĨĞĐƚ�ǀĂůƵĞ͘�>ŽŽŬŝŶŐ�Ăƚ ƚŚĞ��ƚĂ�^ƋƵĂƌĞ�ǀĂůƵĞ�ŝŶ�dĂďůĞ�ϭϬ͕�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĐŽŶĚƵĐƚĞĚ�ŚĂƐ�Ă�
ƐŵĂůů�ĞĨĨĞĐƚ�ŽŶ�ĂĐĂĚĞŵŝĐ�ĂĐŚŝĞǀĞŵĞŶƚ� ;żϸс� ͕ϬϬϴͿ͘� /Ŷ�ŽƚŚĞƌ�ǁŽƌĚƐ͕� ƚŚĞ�ĂƉƉůŝĞĚ�ŵĞƚŚŽĚƐ�ĚŝĚ�ŶŽƚ�ĐĂƵƐĞ�Ă�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶt 

ĚŝĨĨĞƌĞŶĐĞ�ŽŶ�ƚŚĞ�ĂĐŚŝĞǀĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ͘ /Ŷ�ƚŚŝƐ�ƌĞƐƉĞĐƚ͕�ŝƚ�ĐĂŶ�ďĞ�ĂƌŐƵĞĚ�ƚŚĂƚ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ�ĂŶĚ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�
ŵŽĚĞů�ŽŶ�ǁŚŝĐŚ�ĐƵƌƌĞŶƚ�ĐƵƌƌŝĐƵůƵŵ�ĂĐƚŝǀŝƚŝĞƐ�ĂƌĞ�ďĂƐĞĚ�ŝŶĐƌĞĂƐĞ�ƐƚƵĚĞŶƚ�ĂĐŚŝĞǀĞŵĞŶƚ�ŝŶ�ŐƌŽƵƉƐ�Ăƚ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ƚŚĞ�ƐĂŵĞ�ůĞǀĞů. 

�ŽŶƐŝĚĞƌŝŶŐ� ƚŚĞ� ƐƚƵĚŝĞƐ� ŝŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ͕� ŝƚ� ǁĂƐ� ĚĞƚĞƌŵŝŶĞĚ� ƚŚĂƚ� ƚŚĞƌĞ� ǁĂƐ� Ă� ƐŝŐŶŝĨŝĐĂŶƚ� ĚŝĨĨĞƌĞŶĐĞ� ďĞƚǁĞĞŶ� ƐƚƵĚĞŶƚ�
ĂĐŚŝĞǀĞŵĞŶƚƐ�ŝŶ�ĨĂǀŽƌ�ŽĨ�ƚŚĞ�ŐƌŽƵƉ�ƚŽ�ǁŚŝĐŚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ǁĂƐ�ĂƉƉůŝĞĚ�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ŝŶĐƌĞĂƐĞĚ�
ƐƵĐĐĞƐƐ�;�ůƚƵŶ͕�ϮϬϭϬ͖��ĞǇůĂŶ͕�ϮϬϭϮ͖�KŬƵŵƵƔ͕�ϮϬϭϮ͖�KŬƵŵƵƐ�Θ�hŶĂů͕�ϮϬϭϮ͖�PǌĞƌ͕�ϮϬϬϵ͖�dĂƔƉŦŶĂƌ͕�ϮϬϭϭ͖�dĞŬĞůŝ ͕�ϮϬϬϵ͖�hůƵĂǇ͕�ϮϬϭϮ͖�
hůƵĕŦŶĂƌ- ^ĂŒŦƌ͕�ϮϬϬϴ͖�zĂůĕŦŶ- �ĞůŝŬ͕�ϮϬϭϬ͖�zĂůĕŦŶŬĂǇĂ͕�ϮϬϭϴ͖�zĞƔŝůŽŒůƵ͕�ϮϬϬϳͿ͘�dŚĞ�ĨŝŶĚŝŶŐƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĚŽ�ŶŽƚ�ĂŐƌĞĞ�ǁŝƚŚ�ƚŚŝƐ�ƌĞƐƵůƚ�
ŝŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ͘�,ŽǁĞǀĞƌ͕�ǁŚĞŶ�ƚŚĞ�ŵĞƚŚŽĚƐ�ĂƉƉůŝĞĚ ƚŽ� ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉƐ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ� ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ŽĨ� ƚŚĞ�
ŵĞŶƚŝŽŶĞĚ�ƐƚƵĚŝĞƐ�ĂƌĞ�ĞǆĂŵŝŶĞĚ�;ĞǆĐĞƉƚ�ĨŽƌ <ĂƌĂ͕�zŦůŵĂǌ͕�Θ�<ŦŶŐŦƌ͕�ϮϬϮϬ͖�KŬƵŵƵƔ͕�ϮϬϭϮ͖ dĂƔƉŦŶĂƌ͕�ϮϬϭϭͿ�ŚĂǀĞ�ďĞĞŶ�ĨŽƵŶĚ�ƚŽ�ďĞ�
ƚƌĂĚŝƚŝŽŶĂů�ŵĞƚŚŽĚƐ� ŝŶ�ŵŽƐƚ� ŽĨ� ƚŚĞŵ͘� /Ŷ� ŽƚŚĞƌ�ǁŽƌĚƐ͕� ŝƚ� ĐĂŶ� ďĞ� ƐĂŝĚ� ƚŚĂƚ� ƚŚĞ� ŝŵƉůĞŵĞŶƚĂƚŝŽŶ� ŽĨ� ƚŚĞ� ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ� ĂƉƉƌŽĂĐŚ�
ĂĐƚŝǀŝƚŝĞƐ�ŽŶ�ǁŚŝĐŚ�ƚŚĞ�^ĐŝĞŶĐĞ��ƵƌƌŝĐƵůƵŵ�ŝƐ�ďĂƐĞĚ�ŝŶ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ŵĂǇ�ŚĂǀĞ�ĐĂƵƐĞĚ�ƚŚĞ�ƐƵĐĐĞƐƐ�ŽĨ�ƚŚĞ�ĐŽŶƚrol 

ŐƌŽƵƉ�ƚŽ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƚŚĞ�ƌĂƚŝŽ�ŽĨ�ƚŚĞ�ƐƵĐĐĞƐƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�ĂŶĚ�ƚŚĂƚ�ƚŚĞƌĞ�ǁĂƐ�ŶŽ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞŵ͘ 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ǁŚĞƚŚĞƌ�ƚŚĞƌĞ�ŝƐ�Ă�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂŶ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ�ŝŶ�ƚŚĞ���S 

ƉƌĞ-ƚĞƐƚƐ͕�ƚŚĞ�ŐƌŽƵƉƐ�ƚ-ƚĞƐƚ͕�ŝŶĚĞƉĞŶĚĞŶƚ�ŽĨ�ƚŚĞ�ƉĂƌĂŵĞƚƌŝĐ�ƚĞƐƚƐ͕�ǁĂƐ�ĂƉƉůŝĞĚ͘�dŚĞ�ŝŶĚĞƉĞŶĚĞŶƚ�ƚ-ƚĞƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ĂƌĞ�ŐŝǀĞŶ�
ŝŶ�dĂďůĞ�ϭϭ͘ 

dĂďůĞ�ϭϭ͘�d-ƚĞƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ���^�ƉƌĞƚĞƐƚ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ 

'ƌŽƵƉ E ำ࢞ S ĚĨ t Ɖ 
AG 35 ϲϮ͕ϳϰϯ ϭϮ͕ϵϰϵ ϲϲ ϭ͕ϵϵϬ ͕Ϭϱϭ 
�W�' 33 ϱϲ͕ϰϴϱ ϭϮ͕ϵϳϰ    

�ĐĐŽƌĚŝŶŐ�ƚŽ�dĂďůĞ�ϭϭ͕�ƐŝŶĐĞ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŐƌŽƵƉƐΖ���^�ƉƌĞ-ƚĞƐƚ�ƐĐŽƌĞƐ�;Ɖх�͕ϬϱͿ͕�ŝƚ�
ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ�ŽĨ��'�ĂŶĚ��D�d ĂƌĞ�ƐŝŵŝůĂƌ�ƚŽ�ĞĂĐŚ�ŽƚŚĞƌ�ďĞĨŽƌĞ�ƚŚĞ�ƉƌĂĐƚŝĐĞ͘�>ŽŽŬŝŶŐ�Ăƚ�ƚŚĞ�
literature, it iƐ�ƐĞĞŶ�ƚŚĂƚ�ƐŝŵŝůĂƌ�ƐƚƵĚŝĞƐ�;PǌƚƺƌŬ͕�ϮϬϭϯͿ�ƐƵƉƉŽƌƚ�ƚŚŝƐ�ĨŝŶĚŝŶŐ͘ 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ǁŚĞƚŚĞƌ�ƚŚĞƌĞ�ŝƐ�Ă�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ĂǀĞƌĂŐĞƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐΖ���^�ƉŽƐƚ-
ƚĞƐƚ�ƐĐŽƌĞƐ͕�ƚŚĞ�ŝŶĚĞƉĞŶĚĞŶƚ�ƚ-ƚĞƐƚ�ǁĂƐ�ĂƉƉůŝĞĚ�ĂŶĚ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ƌĞƐƵůƚƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϭϮ͘ 

dĂďůĞ�ϭϮ͘�d-ƚĞƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ���^�ƉŽƐƚƚĞƐƚ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ 
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'ƌŽƵƉ E ำ࢞ S ĚĨ t Ɖ żϸ 
AG 35 ϲϰ͕ϬϮϵ ϭϱ͕ϵϵϮ ϲϲ Ϯ͕ϯϲϱ ͕ϬϮϭΎ ,078 

�W�' 33 ϱϱ͕ϭϮϭ ϭϱ͕ϬϬϮ     
Eх�ϯϬ͕ ΎƉф�͕Ϭϱ 

tŚĞŶ�dĂďůĞ�ϭϮ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�Ă�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�ĨĂǀŽƌ�ŽĨ��'�ǁĂƐ�ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂŶ���^�ƉŽƐƚ-ƚĞƐƚ�
ƐĐŽƌĞƐ�ŽĨ��'�ĂŶĚ��W�'�;ƚ�с�Ϯ͕�ϯϲϱ͖�Ɖс�͘ϬϮϭ͖�Ɖф�͘ϬϱͿ͘�tŝƚŚ�ƚŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ͕�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ĂĨĨĞĐƚƐ�
ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�ŐƌŽƵƉƐ�ŵŽƌĞ�ƉŽƐŝƚŝǀĞůǇ�ƚŚĂŶ�ƚŚĞ�ŵĞƚŚŽĚƐ�ƉƌĞĚŝĐƚĞĚ�ďǇ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƉƌŽŐƌĂŵ͘�
/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƚŚĞ�ĞƚĂ�ƐƋƵĂƌĞ�;żϸͿ�ǀĂůƵĞ�ŽĨ�͘Ϭϳϴ�ŝŶĚŝĐĂƚĞƐ�ƚŚĂƚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ŚĂƐ�Ă�ŵŽĚĞƌĂƚĞ�ĞĨĨĞĐƚ�ŽŶ�ĂƚƚŝƚƵĚĞ�;�ŽŚĞn, 

ϭϵϴϴͿ͘ 

�ĐĐŽƌĚŝŶŐ�ƚŽ��ĞǀĞĐŝ�;ϮϬϬϵͿ�ĂŶĚ�zĂůĕŦŶ- �ĞůŝŬ ;ϮϬϭϬͿ͕�ŐƌŽƵƉ�ǁŽƌŬ�ŚĂƐ�Ă�ŵŽƌĞ�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚ�ŽŶ�ƐƚƵĚĞŶƚƐΖ�ĂƌŐƵŵĞŶƚĂƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ�
ƚŚĂŶ�ŝŶĚŝǀŝĚƵĂů�Žƌ�ĐůĂƐƐ�ĚŝƐĐƵƐƐŝŽŶƐ͘�dŚĞ�ƌĞĂƐŽŶ�ĨŽƌ�ƚŚŝƐ�ƐŝƚƵĂƚŝŽŶ�ĐĂŶ�ďĞ�ƐŚŽǁŶ�ĂƐ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ďŽƚŚ�ƐŵĂůů�ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶ�ĂŶĚ�
ĐůĂƐƐ�ĚŝƐĐƵƐƐŝŽŶƐ�ŝŶ�ĞĂĐŚ�ĂĐƚŝǀŝƚǇ�ŝŶ�ƚŚĞ�ƉƌĂĐƚŝĐĞ�ƉƌŽĐĞƐƐ�ŽĨ��Z͘�tŚĞƌĞĂƐ͕�ŝŶ��W�'�ŽŶůǇ�ĐůĂƐƐ�ĚŝƐĐƵƐƐŝŽŶƐ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ�ĂŶĚ�ŝƚ�ǁĂƐ�
ĂƉƉůŝĞĚ�ůĞƐƐ�ĨƌĞƋƵĞŶƚůǇ�ĂŶĚ�ŐĞŶĞƌĂůůǇ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ�ĐŽŵƉĂƌĞĚ�ƚŽ��'͘�tŚĞŶ�ƚŚĞ�ƌĞůĂƚĞĚ�ƐƚƵĚŝĞƐ�;�ĞŵŝƌĐŝ͕�ϮϬϬϴ͖��ƌĚŽŒan, 

ϮϬϭϬ͖�PǌƚƺƌŬ͕�ϮϬϭϯ͖�dĞŬĞůŝ͕�ϮϬϬϵ͖�hůƵĕŦŶĂƌ- ^ĂŒŦƌ͕�ϮϬϬϴ͖�zĂůĕŦŶ- �ĞůŝŬ͕�ϮϬϭϬͿ�ĂƌĞ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞǇ�ƐƵƉƉŽƌƚ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�
ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ͘�ĚĞǀĞůŽƉŵĞŶƚ�ŝƐ�ĞŵƉŚĂƐŝǌĞĚ͘ 

/Ŷ�ŽƌĚĞƌ�ƚŽ�ĂŶĂůǇǌĞ�ǁŚĞƚŚĞƌ�ƚŚĞƌĞ�ŝƐ�Ă�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂŶ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ�ŝŶ�ƚŚĞ�W^/�ƉƌĞ-

ƚĞƐƚƐ͕�ƚŚĞ�ƚ-ƚĞƐƚ�ŝŶĚĞƉĞŶĚĞŶƚ�ŽĨ�ƚŚĞ�ƉĂƌĂŵĞƚƌŝĐ�ƚĞƐƚƐ�ǁĂƐ�ĂƉƉůŝĞĚ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϭϯ͘ 

dĂďůĞ�ϭϯ͘�d-ƚĞƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�W^/�ƉƌĞ-ƚĞƐƚ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ 

'ƌŽƵƉ E ำ࢞ S ĚĨ t Ɖ 
AG 35 ϯϯ͕ϯϳϭ ϵ͕ϭϬϰ ϲϲ -2,888 ,005* 
�W�' 33 39,455 8,205    

Nх�ϯϬ͖�ΎƉф�͕Ϭϱ 

>ŽŽŬŝŶŐ�Ăƚ�dĂďůĞ�ϭϯ͕�Ă�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�ĨĂǀŽƌ�ŽĨ��'�ǁĂƐ�ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂŶ�W^/�ƉƌĞ-ƚĞƐƚ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�
ŐƌŽƵƉƐ�;ƚ�с�-Ϯ͕�ϴϴϴ͖�Ɖф�͕ϬϱͿ͘�/Ŷ�ŽƚŚĞƌ�ǁŽƌĚƐ͕�ƚŚĞ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐĞůĨ-ĐŽŶĨŝĚĞŶĐĞ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ�ŝƐ�ŶŽƚ ĞƋƵĂů�ďĞĨŽƌĞ�ƚŚĞ�ƉƌĂĐƚŝĐĞ�ĂŶĚ�
ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ��'�ƐƚƵĚĞŶƚƐΖ�ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�ƉĞƌĐĞƉƚŝŽŶƐ�ĂƌĞ�ƐƚƌŽŶŐĞƌ�ƚŚĂŶ��W�'�ƐƚƵĚĞŶƚƐ͘ 

�ŶĂůǇƐŝƐ�ŽĨ�ĐŽǀĂƌŝĂŶĐĞ�;�E�Ks�Ϳ�ǁĂƐ�ĂƉƉůŝĞĚ�ƚŽ�ĐŽŶƚƌŽů�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�W^/�ƉƌĞƚĞƐƚ�ƐĐŽƌĞƐ�ŽŶ�W^/�ƉŽƐƚƚĞƐƚ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�
in tŚĞ�ŐƌŽƵƉƐ͕�ĂŶĚ�ƚŚĞ�ƚĞƐƚ�ƌĞƐƵůƚƐ�ĂƌĞ�ŐŝǀĞŶ�ŝŶ�dĂďůĞ�ϭϰ�ĂŶĚ�dĂďůĞ�ϭϱ͘ 

dĂďůĞ�ϭϰ��ĞƐĐƌŝƉƚŝǀĞ�^ƚĂƚŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�W^/�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ 

'ƌŽƵƉ� N hŶƌĞĨŽƌŵĞĚ�ǆ ^Ɛ ZĞĨŽƌŵĞĚ�ǆ 

AG 35 33,400 8,772 35,480 

�W�' 35 ϰϬ͕Ϭϲϭ 9,877 37,854 

dĂďůĞ ϭϱ͘��E�Ks��ƚĞƐƚ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�W^/�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ 

Source of 
variance 

Sum of 
^ƋƵĂƌĞƐ�� �f Avarage of 

^ƋƵĂƌĞƐ F Ɖ żϸ WŽǁĞƌ 

WƌĞƚĞƐƚ Ϯϰϲϵ͕ϭϬϯ ϭ Ϯϰϲϵ͕ϭϬϯ 49,092 ,000 ,430 ϭ͕ϬϬϬ 
'ƌŽƵƉ 84,984 ϭ 84,984 ϭ͕ϲϵϬ ͕ϭϵϴ ,025 0,249 
DŝƐƚĂŬĞ ϯϮϲϵ͕ϭϳϲ ϲϱ 50,295     
Total ϲϰϵϭ͕ϴϬϵ ϲϳ      

�ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ��E�Ks��ƚĞƐƚ�ƌĞƐƵůƚƐ�ŝŶ�dĂďůĞ�ϭϱ͕�ŶŽ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ǁĂƐ�ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĞĂŶ�W^/�ƉŽƐƚ-
ƚĞƐƚ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ�;Ɖх�͕ϬϱͿ͘�>ŽŽŬŝŶŐ�Ăƚ�ƚŚĞ��ƚĂ�^ƋƵĂƌĞ�ǀĂůƵĞ�ŝŶ�dĂďůĞ ϭϱ͖�^ŝŶĐĞ�żϸс�͕ϬϮϱ͕�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŽ�ŚĂǀĞ�Ă�ƐŵĂůů�ĞĨĨĞĐƚ�
ǀĂůƵĞ�;�ŽŚĞŶ͕�ϭϵϴϴͿ͘�/Ŷ�ŽƚŚĞƌ�ǁŽƌĚƐ͕�ŝƚ�ŝƐ�ƐĞĞŶ�ƚŚĂƚ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ�ĂŶĚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ŽŶ�ǁŚŝĐŚ�ƚŚĞ�ĐƵƌrent 

ĐƵƌƌŝĐƵůƵŵ�ĂĐƚŝǀŝƚŝĞƐ�ĂƌĞ�ďĂƐĞĚ�ĚŽ�ŶŽƚ�ŵĂŬĞ�Ă�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ŽŶ�ƚŚĞ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƉĞƌĐĞƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ͘ 

dŚĞ�ƐƚƵĚǇ�ŽĨ�<ĂƌĚĂƔ�;ϮϬϭϯͿ͕�ǁŚŝĐŚ�ŝƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ůŝƚĞƌĂƚƵƌĞ͕�ƐƵƉƉŽƌƚƐ�ƚŚŝƐ�ĨŝŶĚŝŶŐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͘�/Ŷ�ŚŝƐ�
ƐƚƵĚǇ� ǁŝƚŚ� ƵŶĚĞƌŐƌĂĚƵĂƚĞ� ƐƚƵĚĞŶƚƐ͕� ZĞďĞůůŽ� ;ϮϬϭϮͿ� ĨŽƵŶĚ� ƚŚĂƚ� ƐƚƵĚĞŶƚƐ� ŝŵƉƌŽǀĞĚ� ƚŚĞŝƌ� ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ� ƌĞƉĞƌƚŽŝƌĞ� ǁŝƚŚ�
ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ĂĐƚŝǀŝƚŝĞƐ͘��ůƚŚŽƵŐŚ�<ŽƌŬƵƚ�;ϮϬϬϮͿ�ĨŽƵŶĚ�ƚŚĂƚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƉĞƌĐĞƉƚŝŽŶƐ�ĚĞǀĞůŽƉ�ŵŽƌĞ�ĂƐ�ƚŚĞ�ĂŐĞ�ĚĞĐƌĞĂƐĞƐ͕�ŚĞ 

ĂƚƚƌŝďƵƚĞĚ�ƚŚŝƐ�ƚŽ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞǇ�ŵĂǇ�ŶŽƚ�ŚĂǀĞ�ŐŝǀĞŶ�ƌĞĂůŝƐƚŝĐ�ĂŶƐǁĞƌƐ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ĂŐĞ͘�dŚĞ�ƌĞĂƐŽŶ�ǁŚǇ�ƐƚƵĚĞŶƚƐ�ĚŽ�ŶŽƚ�ƚƌƵƐƚ�
ƚŚĞŝƌ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ�ĞŶŽƵŐŚ�ĐĂŶ�ďĞ�ƐŚŽǁŶ�ĂƐ�ďĞŝŶŐ�ǇŽƵŶŐ�ĂŶĚ�ŶŽƚ�ŚĂǀŝŶŐ�Ă� ůŝƚƚůĞ�ĞǆƉĞƌŝĞŶĐĞ�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞ�;�Ζ�ƵƌŝůůĂ͕ 
DĂǇĚĞƵ͕�Θ� <ĂŶƚ͕� ϭϵϵϴͿ͘� /Ŷ� ĂĚĚŝƚŝŽŶ͕� ƚŚĞ� ƐŚŽƌƚ� ĚƵƌĂƚŝŽŶ� ŽĨ� ƚŚĞ� ƐƚƵĚǇ�ŵĂǇ� ŚĂǀĞ� ďĞĞŶ� ŝŶƐƵĨĨŝĐŝĞŶƚ� ƚŽ� ĚĞǀĞůŽƉ� ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�
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ϰϯϲ 

ƉĞƌĐĞƉƚŝŽŶƐ͕�ǁŚŝĐŚ�ĂƌĞ�ŚŝŐŚ-ůĞǀĞů�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�;D��͕�ϮϬϭϴͿ�;<ƺĕƺŬ͕�ϮϬϭϮͿ͘�>ŽŶŐ-ƚĞƌŵ�ƐƚƵĚŝĞƐ�ĐĂŶ�ĨƵƌƚŚĞƌ�ĚĞǀĞůŽƉ�ŚŝŐŚĞƌ-ŽƌĚĞƌ�
ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�;�ƐůĂŶ͕�ϮϬϭϬ͖�'ƺůƚĞƉĞ͕�ϮϬϭϭͿ͘��ƉĂƌƚ�ĨƌŽŵ�ƚŚĞƐĞ͕�ƚŚĞƌĞ�ĂƌĞ�ƐƚƵĚŝĞƐ�ƐŚŽǁŝŶŐ�ƚŚĂƚ�ŵĂŶǇ�ĨĂĐƚŽƌƐ�ƐƵĐŚ�ĂƐ�ŐĞŶĚĞƌ͕�ĂŐĞ͕�
ƐĐŚŽŽů�ƚǇƉĞ͕�ƉĂƌĞŶƚƐΖ�ũŽď͕�ĂŶĚ�ƚŚĞ�ƉĞŽƉůĞ�ƚŚĞǇ�ŐĞƚ�ŚĞůƉ�ĨƌŽŵ�ŝŶ�ƐŽůǀŝŶŐ�ƚŚĞŝƌ�ƉƌŽďůĞŵƐ�ŵĂŬĞ�Ă�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�;<ŽƌŬƵƚ͕�
ϮϬϬϮͿ͘�/ƚ�ĐĂŶ�ďĞ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƉĞƌĐĞƉƚŝŽŶƐ�ŽĨ��Z�ĂŶĚ��W�'�ƐƚƵĚĞŶƚƐ�ŵĂǇ�ďĞ�ĚƵĞ�ƚŽ�
ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞǇ�ĂƌĞ�ĞƋƵĂů�ŐƌŽƵƉƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ĨĂĐƚŽƌƐ�ƐƵĐŚ�ĂƐ�ĂŐĞ�ĂŶĚ�ƐĐŚŽŽů�ƚǇƉĞ͕�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƉƌŽŐƌĂŵ�ĂĐƚŝǀŝƚŝĞƐ�are 

ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ�;D��͕�ϮϬϭϯͿ͘ 

�KE�>h^/KE��E��Z��KDD�E��d/KE^  

/Ŷ� ƚŚĞ� ƌĞƐĞĂƌĐŚ͕� ŝƚ� ǁĂƐ� ĂŝŵĞĚ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ƚŚĞ� ĞĨĨĞĐƚƐ� ŽĨ� ƚŚĞ� ĂĐƚŝǀŝƚŝĞƐ� ĞŶǀŝƐĂŐĞĚ� ďǇ� ƚŚĞ� ĐƵƌƌĞŶƚ� ƉƌŽŐƌĂŵ� ĂŶĚ� ƚŚĞ�
ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ƚŚĞ�ƚĞĂĐŚŝŶŐ�ŽĨ�ƚŚĞ��ŚĂŶŐĞ�ŽĨ�DĂƚƚĞƌ�ƵŶŝƚ�ŽĨ�ƚŚĞ�ϱƚŚ�ŐƌĂĚĞ�^ĐŝĞŶĐĞ�ĐŽƵƌƐĞ�ŽŶ�ƚŚĞ�
ĂĐĂĚĞŵŝĐ�ƐƵĐĐĞƐƐ͕�ĂƌŐƵŵĞŶƚĂƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ�ĂŶĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͘ 

�ƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƉƌĂĐƚŝĐĞ͕�ŶŽ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ǁĂƐ�ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ŐƌŽƵƉƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ĂĐĂĚĞŵŝĐ�ĂĐŚŝĞǀĞŵĞŶƚ�;dĂďůĞ�
ϭϬͿ͘�tŚĞŶ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ůŝƚĞƌĂƚƵƌĞ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ƚŚĞƌĞ�ĂƌĞ�ŵĂŶǇ�ƐƚƵĚŝĞƐ�ƐŚŽǁŝŶŐ�ƚŚĂƚ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ŝŶĐƌĞĂƐĞƐ�ĂĐĂĚĞŵŝĐ�
ƐƵĐĐĞƐƐ�;�ůƚƵŶ͕�ϮϬϭϬ͖��ƌůŦ͕�ϮϬϭϰ͖��ĞǇůĂŶ͕�ϮϬϭϬ͖��ĞŵŝƌďĂŒ͕�ϮϬϭϭ͖��ĞŵŝƌďĂŒ�Θ�'ƺŶĞů͕�ϮϬϭϰ͖��ĞǀĞĐŝ͕�ϮϬϬϵ͖��ŽŵĂĕ͕�ϮϬϭϭ͖��ƌĚŽŒĂŶ͕�
ϮϬϭϬ͖� <ĂďĂƚĂƔ͘� - DĞŵŝƔ͕� ϮϬϭϭ͖� PǌĞƌ͕� ϮϬϬϵ͖� PǌŬĂƌĂ͕� ϮϬϭϭ͖� hůƵĂǇ͕� ϮϬϭϮ͖ hůƵĕŦŶĂƌ- ^ĂŒŦƌ͖� ϮϬϬϴ͖� hůƵĕŦŶĂƌ- ^ĂŒŦƌ� ĂŶĚ� <ŦůŦĕ͕� ϮϬϭϯ͖�
zĂůĕŦŶŬĂǇĂ͕�ϮϬϭϴ͖�zĞƔŝůŽŒůƵ͕�ϮϬϬϳͿ͘�,ŽǁĞǀĞƌ͕�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ƌĞůĂƚĞĚ�ƐƚƵĚŝĞƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƚƌĂĚŝƚŝŽŶĂů�ŵĞƚŚŽĚ͘ /Ŷ�ƚŚŝƐ�
ƐƚƵĚǇ͕�ƚŚĞ�ƵŶŝƚ�ŝŶ��W�'͕�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ͕�ǁĂƐ�ƉƌŽĐĞƐƐĞĚ�ǁŝƚŚ�ĂĐƚŝǀŝƚŝĞƐ�ƉƌĞƉĂƌĞĚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�
ĂƉƉƌŽĂĐŚ�ĞŶǀŝƐĂŐĞĚ�ďǇ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƉƌŽŐƌĂŵ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�D���;ϮϬϭϯͿ�ĂŶĚ�D���;ϮϬϭϴͿ͕�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů�ŝƐ�ĂůƐŽ�Ă�ŵŽĚĞů�
ƐƵŝƚĂďůĞ� ĨŽƌ� ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ͘� /Ŷ�ŽƚŚĞƌ�ǁŽƌĚƐ͕� ƚŚŝƐ� ƌĞƐƵůƚ� ĐĂŶ�ďĞ� ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ� ƚŚĞ� ŝŶĂďŝůŝƚǇ� ƚŽ�ĚĞƚĞĐƚ�Ă� ƐƚĂƚŝƐƚŝĐĂůůǇ�
ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ĂǀĞƌĂŐĞƐ�ŽĨ��'�ĂŶĚ��W�'��D�d ƉŽƐƚ-ƚĞƐƚ�ƐĐŽƌĞƐ͕�ƐŝŶĐĞ�ƚŚĞ�ŵŽĚĞůƐ�ĂŶĚ�ŵĞƚŚŽĚƐ�ĂƉƉůŝĞĚ�ŝŶ��'�
ĂŶĚ� �W�'� ĂƌĞ� ƐƵŝƚĂďůĞ� ĨŽƌ� ƚŚĞ� ƐĂŵĞ� ĂƉƉƌŽĂĐŚ͘� �ĐĐŽƌĚŝŶŐ� ƚŽ� dĂƔƉŦŶĂƌ� ;ϮϬϭϭͿ� ƐĐŝĞŶƚŝĨŝĐ� ĚŝƐĐƵƐƐŝŽŶ� ĂĐƚŝǀŝƚŝĞƐ� ŝŶĐƌĞĂƐĞ� ĐŽŶƚĞŶƚ�
ŬŶŽǁůĞĚŐĞ�ŵŽƌĞ�ƚŚĂŶ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉƌŽĂĐŚ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝƚ�ŝƐ�Ă�ĐŽŶĚŝƚŝŽŶ�ŽĨ�ďĞŝŶŐ�ƐĐŝĞŶƚŝĨŝĐĂůůǇ�ůŝƚĞƌĂƚĞ�ƚŚĂƚ�ŝŶĚŝǀŝĚƵĂůƐ�ĐĂŶ�
ĂĚĂƉƚ�ƚŚĞŝƌ�ŬŶŽǁůĞĚŐĞ�ƚŽ�ŶĞǁ�ƐŝƚƵĂƚŝŽŶƐ�ƚŚĞǇ�ĞŶĐŽƵŶƚĞƌ�ĂŶĚ�ƵƐĞ�ŬŶŽǁůĞĚŐĞ�;D��͕�ϮϬϭϴͿ͘�dŚĞ�ŵŽĚĞů�ĂƉƉůŝĞĚ�ŝŶ��'�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ�
ǁĂƐ� ŝŶƐƵĨĨŝĐŝĞŶƚ� ƚŽ� ŐƵŝĚĞ� ƐƚƵĚĞŶƚƐ� ŽŶ� ŚŽǁ� ƚŽ� ƵƐĞ� ƚŚĞ� ĐŽŶƚĞŶƚ� ŝŶĨŽƌŵĂƚŝŽŶ� ƚŚĞǇ� ĂĐƋƵŝƌĞĚ͕� ƚŚĞƌĞĨŽƌĞ͕� ƚŚĞƌĞ�ǁĂƐ� ŶŽ� ƐŝŐŶŝĨŝĐĂŶƚ�
ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ��'�ĂŶĚ��W�'�ĨŝŶĂů��D�d ĂǀĞƌĂŐĞƐ͕�ǁŚŝĐŚ�ŵĂǇ�ďĞ�ƚŚĞ�ƌĞĂƐŽŶ�ĨŽƌ�ƚŚŝƐ�ƌĞƐƵůƚ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝŶ�ƚŚĞ�ĂďƐĞŶĐĞ�ŽĨ�
Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƐƚƵĚĞŶƚ�ĂĐŚŝĞǀĞŵĞŶƚƐ͖�/ƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ƐŽŵĞ�ƐƚƵĚĞŶƚƐ�ĨƌŽŵ��'�ĂŶĚ��W�'�ĂƚƚĞŶĚĞĚ�ƚŚĞ�^ĐŝĞŶĐĞ 
ĐŽƵƌƐĞ͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĐŽƵƌƐĞƐ�ŐŝǀĞŶ�ŝŶ�ƐĐŚŽŽůƐ͕�ďƵƚ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�ĐŽƵƌƐĞ�ǁĂƐ�ŶŽƚ�ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�
ǁŚŝůĞ�ƚŚĞ�ƐƚƵĚǇ�ǁĂƐ�ďĞŝŶŐ�ĞǀĂůƵĂƚĞĚ͘�tŚĞŶ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ůŝƚĞƌĂƚƵƌĞ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�ŝƚ�ŚĂƐ�ďĞĞŶ�ĞŵƉŚĂƐŝǌĞĚ�ƚŚĂƚ�ƚŚĞ�ůĞŶŐƚŚ�ŽĨ�ƚŚĞ�
ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ�ŽĨ�ƐĐŝĞŶƚŝĨŝĐ�ĚŝƐĐƵƐƐŝŽŶ�ĂĐƚŝǀŝƚŝĞƐ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ŝŶ ƚĞƌŵƐ�ŽĨ�ĂĨĨĞĐƚŝŶŐ�ƐƵĐĐĞƐƐ�;hůƵĕŦŶĂƌ- ^ĂŒŦƌ͕�ϮϬϬϴ͖�hůƵĕŦŶĂƌ�
ĂŶĚ�<ŦůŦĕ͕�ϮϬϭϯͿ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚŝƐ�ĚŝŵĞŶƐŝŽŶ͕� ŝƚ� ŝƐ� ƚŚŽƵŐŚƚ�ƚŚĂƚ� ƚŚĞ� ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ƉĞƌŝŽĚ�ŽĨ� ƚŚĞ�ƐƚƵĚǇ�ŵĂǇ�ŚĂǀĞ�ĂĨĨĞĐƚĞĚ�ƚŚĞ 
ƐƵĐĐĞƐƐ͘ 

�ƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƉƌĂĐƚŝĐĞ͕�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ǁĂƐ�ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ŐƌŽƵƉƐ�ŝŶ�ĨĂǀŽƌ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�ŝŶ�ƚĞƌŵƐ�
ŽĨ� ƉĞƌĐĞƉƚŝŽŶƐ� ŽĨ� ĚŝƐĐƵƐƐŝŽŶ� ƐŬŝůůƐ� ;dĂďůĞ� ϭϮͿ͘� ^ƚƵĚŝĞƐ� ŝŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ� ŝŶ� ǁŚŝĐŚ� ƚŚĞ� ĂƌŐƵŵĞŶƚĂƚŝŽŶ� ŵŽĚĞů� ƉŽƐŝƚŝǀĞůǇ� ĂĨĨĞĐƚƐ 
ƉĞƌĐĞƉƚŝŽŶƐ�ŽĨ�ĚŝƐĐƵƐƐŝŽŶ�ƐŬŝůůƐ�ƐƵƉƉŽƌƚ�ƚŚŝƐ�ĨŝŶĚŝŶŐ�;�ĞŵŝƌĐŝ͕�ϮϬϬϴ͖�KŬƵŵƵƔ͕�ϮϬϭϮ͖�WƌƵĚĐŚĞŶŬŽ͕�ϮϬϭϰ͖�^ŚŽƵůĚĞƌƐ͕�ϮϬϭϮ͖�dĞŬĞůŝ͕�
ϮϬϬϵ͖�hůƵĕŦŶĂƌ- ^ĂŒŦƌ͕�ϮϬϬϴ͖�hůƵĕŦŶĂƌ- ^ĂŒŦƌ�Θ�<ŦůŦĕ͕�ϮϬϭϯͿ͘�Ϳ͘�/ƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ŵĂŬŝŶŐ�ƐƚƵĚĞŶƚƐ�ŚĂǀĞ�ĚŝƐĐƵƐƐŝŽŶƐ�ŝŶ�ĞĂĐŚ�ĂĐƚŝǀŝƚǇ�ŝŶ�
�'�ĂŶĚ�ĐĂƌƌǇŝŶŐ�ŽƵƚ�ƚŚĞƐĞ�ĚŝƐĐƵƐƐŝŽŶƐ�ĂƐ�Ă�ŐƌŽƵƉ�ŝƐ�ĞĨĨĞĐƚŝǀĞ�ŝŶ�ƚŚĞ�ĞŵĞƌŐĞŶĐĞ�ŽĨ�ƚŚŝƐ�ĨŝŶĚŝŶŐ͘�'ƺŶĞů�ĂŶĚ��ĞŵŝƌďĂŒ;ϮϬϭϮͿ�ĨŽƵŶĚ�
ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�Ă�ŚŝŐŚ�ĐŽƌƌĞůĂƚŝŽŶ�ďĞƚǁĞĞŶ�ƚĞĂĐŚĞƌƐΖ�ƋƵĞƐƚŝŽŶŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�ĂŶĚ�ƚŚĞ�ĨŽƌŵĂƚŝŽŶ�ŽĨ�ĐůĂƐƐƌŽŽŵ�ĚŝƐĐƵƐƐŝŽŶƐ͘��ĂƐĞĚ�Žn 
ƚŚŝƐ͕�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ƐƵƉƉŽƌƚ�ŽĨ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶƐ�ǁŝƚŚ�ŽƉĞŶ-ĞŶĚĞĚ�ƋƵĞƐƚŝŽŶƐ�ďǇ�ƚŚĞ�ƌĞƐĞĂƌĐŚĞƌ�ŝƐ�ĞĨĨĞĐƚŝǀĞ�ŝŶ�ƚŚĞ�ĐŽŶƚŝŶƵĂƚŝŽŶ�
ŽĨ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶƐ�ĂŶĚ�ƚŚƵƐ�ŝŶ�ƚŚĞ�ĂĚŽƉƚŝŽŶ�ŽĨ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ�ďǇ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ŝŶĐůƵĚŝŶŐ�ĞǆĂŵƉůĞƐ�
ĨƌŽŵ�ĚĂŝůǇ� ůŝĨĞ� ŝŶ�ƚŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ƵƐĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ƉƌĂĐƚŝĐĞ�ŵĂǇ�ŚĂǀĞ� ŝŵƉƌŽǀĞĚ��ZΖƐ�ĂƌŐƵŵĞŶƚĂƚŝǀĞ�ĂƚƚŝƚƵĚĞƐ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�
ĂĐĐŽƌĚŝŶŐ�ƚŽ��ŚŽ�;ϮϬϬϭͿ͕�ƚŚĞ�ƵƐĞ�ŽĨ�ŐƌĂƉŚŝĐƐ�ĂůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ƚĞǆƚ�ŝŶ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶƐ�ĞŶƐƵƌĞƐ�ƚŚĂƚ�ŵŽƌĞ�ĂŶĚ�ŵŽƌĞ�ƋƵĂůŝƚǇ�ĂƌŐƵŵĞŶƚƐ�
ĂƌĞ�ƉƌŽĚƵĐĞĚ͘�dŚĞƌĞ�ĂƌĞ�ĂůƐŽ�ƐƚƵĚŝĞƐ�ƌĞƉŽƌƚŝŶŐ�ƚŚĂƚ�ŵŽĚĂů�ĚĞƐĐƌŝƉƚŝŽŶƐ�;ĨŝŐƵƌĞƐ͕�ƉŝĐƚƵƌĞƐ͕�ŐƌĂƉŚŝĐƐ͕�ƚĂďůĞƐͿ�ŚĂǀĞ�Ă�ƉŽƐŝƚŝǀĞ�ĞĨĨĞĐƚ�
ŽŶ�ĚŝƐĐƵƐƐŝŽŶ�ƐŬŝůůƐ�;�ĞŵŝƌďĂŒ͕�ϮϬϭϭ͖��ĞŵŝƌďĂŒ�Θ�'ƺŶĞů͕�ϮϬϭϰͿ͘�'ƌĂƉŚŝĐƐ͕�ƚĂďůĞƐ�ĂŶĚ�ŽƚŚĞƌ�ǀŝƐƵĂů�ĞůĞŵĞŶƚƐ�ǁĞƌĞ�ĂůƐŽ�ƵƐĞĚ�ŝŶ�ƚhe 
ĂĐƚŝǀŝƚŝĞƐ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ��'͕�ƚŚƵƐ�ĞŶĐŽƵƌĂŐŝŶŐ�ĂĐƚŝǀĞ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ͘�dŚŝƐ�ŵĂǇ�ĂůƐŽ�ŚĂǀĞ�ŚĂĚ�ĂŶ�
ĞĨĨĞĐƚ�ŽŶ�ƚŚĞ�ĐŚĂŶŐĞ�ŝŶ�ƐƚƵĚĞŶƚƐΖ�ĂƚƚŝƚƵĚĞƐ͘ 

�ƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƉƌĂĐƚŝĐĞ͕�ŶŽ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ǁĂƐ� ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ŐƌŽƵƉƐ� ŝŶ�ƚĞƌŵƐ�ŽĨ�ƉĞƌĐĞƉƚŝŽŶƐ�ŽĨ�
ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ� ;dĂďůĞ�ϭϱͿ͘��ůƚŚŽƵŐŚ�ƚŚĞƌĞ�ĂƌĞ�ƐƚƵĚŝĞƐ� ŝŶ� ƚŚĞ�ƌĞůĂƚĞĚ� ůŝƚĞƌĂƚƵƌĞ� ;�ŚŽ͕�ϮϬϬϭ͖�ZĞďĞůůŽ͕�ϮϬϭϮͿ�ƐŚŽǁŝŶŐ�ƚŚĂƚ�
ƉƌĂĐƚŝĐĞƐ�ŽƌŐĂŶŝǌĞĚ�ǁŝƚŚ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ĂĐƚŝǀŝƚŝĞƐ�ŝŵƉƌŽǀĞ�ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͕�ĂĐĐŽƌĚŝŶŐ�ƚŽ��ŚŽ�;ϮϬϬϭͿ͕�ƚŚĞ�ƚǇƉĞ�ŽĨ�
ƉƌŽďůĞŵ�ĂĨĨĞĐƚƐ�ƐƚƵĚĞŶƚ�ĂƌŐƵŵĞŶƚ�ƐŝŐŶŝĨŝĐĂŶƚůǇ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƚŚĞƌĞ�ĂƌĞ�ƐƚƵĚŝĞƐ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ƚŚĂƚ�ĞŵƉŚĂƐŝǌĞ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�
ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƉĞƌƐŽŶĂů�ĞǆƉĞƌŝĞŶĐĞ�ĂŶĚ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ƐƵďũĞĐƚ͕�ǁŚŝĐŚ�ǁĞƌĞ�ŶŽƚ�ĞǀĂůƵĂƚĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ͕�ŽŶ�ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�ƐŬŝůůƐ�
(KaƌŦƔĂŶ͕�ϮϬϭϭ͖�<ƵƚůƵĐĂ͕��ĞƚŝŶ͕�Θ��ŽŒĂŶ͕�ϮϬϭϰͿ͘��ƉĂƌƚ�ĨƌŽŵ�ƚŚŝƐ͕�ĂůƚŚŽƵŐŚ�^ĂŵƉƐŽŶ�//�;ϮϬϬϳͿ�ƐƚĂƚĞĚ�ŝŶ�ŚŝƐ�ƐƚƵĚǇ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ǁŚo 
ǁŽƌŬ�ŝŶ�ŐƌŽƵƉƐ�ĂƌĞ�ďĞƚƚĞƌ�Ăƚ�ƐŽůǀŝŶŐ�ƉƌŽďůĞŵƐ͖�dŚĞǇ�ĨŽƵŶĚ�ƚŚĂƚ�ƐƚƵĚĞŶƚ�ŐƌŽƵƉƐ�ĐŽƵůĚ�ŶŽƚ�ƉƌŽĚƵĐĞ�ďĞƚƚĞƌ�ƉƌŽĚƵĐƚƐ�ƚŚĂŶ�ƐƚƵĚĞŶƚƐ 
worŬŝŶŐ�ĂůŽŶĞ͕�ĂŶĚ�ƚŚĞǇ�ŝŶƚĞƌƉƌĞƚĞĚ�ƚŚŝƐ�ĂƐ�ƚŚĞ�ŝŶĂďŝůŝƚǇ�ŽĨ�ŝŶĚŝǀŝĚƵĂůƐ�ƚŽ�ĂůǁĂǇƐ�ĂĚŽƉƚ�ĂŶĚ�ŝŶƚĞƌŶĂůŝǌĞ�ŐƌŽƵƉ�ŽƵƚƉƵƚƐ͘�dŚĞ�ƐƚƵĚǇ�ŽĨ�
zŦůĚĂŶ-�ƐůĂŶ�;ϮϬϭϴͿ�ŽŶ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƚŚĞ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŵŽĚĞů͕�ŝŶ�ǁŚŝĐŚ�ŚĞ�ĐŽƵůĚ�ŶŽƚ�ĚĞƚĞĐƚ�Ă�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƐŬŝůůƐ�
ďĞƚǁĞĞŶ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ĐŽŶƚƌŽů�ŐƌŽƵƉƐ͕�ĂůƐŽ�ƐƵƉƉŽƌƚƐ�ƚŚŝƐ�ƐƚƵĚǇ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝƚ�ŝƐ�ƚŚŽƵŐŚƚ�ƚŚĂƚ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝǀŝƐƚ�ĂƉƉroach 
ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ŵĂǇ�ĐĂƵƐĞ�ŶŽ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƉĞƌĐĞƉƚŝŽŶƐ�ŽĨ�ƚŚĞ�ŐƌŽƵƉƐ͘ 

�ĂƐĞĚ� ŽŶ� ƚŚĞƐĞ� ƌĞƐƵůƚƐ͕� ůŽŶŐĞƌ-ƚĞƌŵ� ƐƚƵĚŝĞƐ� ƐŚŽƵůĚ� ďĞ� ĐŽŶĚƵĐƚĞĚ� ƚŽ� ŝŶǀĞƐƚŝŐĂƚĞ� ƚŚĞ� ĞĨĨĞĐƚ� ŽĨ� ĂƌŐƵŵĞŶƚĂƚŝŽŶ� ĂĐƚŝǀŝƚŝĞƐ� ŽŶ�
ƐƵĐĐĞƐƐ͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ĚĞǀĞůŽƉ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƉĞƌĐĞƉƚŝŽŶƐ͕�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ�ƐŚŽƵůĚ�ŝŶĐůƵĚĞ�ŝůů-ƐƚƌƵĐƚƵƌĞĚ�ƉƌŽďůĞŵƐ�ƚŚĂƚ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�
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ĨƌĞƋƵĞŶĐǇ�ŽĨ�ŝĚĞŶƚŝĨǇŝŶŐ�ŽƉƉŽƐŝŶŐ�ǀŝĞǁƐ�ĂŶĚ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ŝŶĚŝǀŝĚƵĂů�ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�ĂƌŐƵŵĞŶƚƐ͕�ĂŶĚ�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ĐŚŽŽƐŝŶŐ�
Ă�ƚŽƉŝĐ�ƚŚĂƚ�ŝƐ�ŝŶƚĞƌƚǁŝŶĞĚ�ǁŝƚŚ�ĚĂŝůǇ�ůŝĨĞ�ŝŶ�ƚŚĞ�ĚŝƐĐƵƐƐŝŽŶ�ŵĂǇ�ďĞ�ŵŽƌĞ�ďĞŶĞĨŝĐŝĂů͘ 

�ĞĐůĂƌĂƚŝŽŶ�ŽĨ��ŽŶĨůŝĐƚŝŶŐ�/ŶƚĞƌĞƐƚƐ� 
dŚĞ�ĂƵƚŚŽƌƐ�ĚĞĐůĂƌĞĚ ŶŽ�ƉŽƚĞŶƚŝĂů�ĐŽŶĨůŝĐƚƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĂƵƚŚŽƌƐŚŝƉ͕�ĂŶĚͬŽƌ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ƚŚŝƐ�

article. 

&ƵŶĚŝŶŐ 

dŚĞ�ĂƵƚŚŽƌƐ�ƌĞĐĞŝǀĞĚ�ŶŽ�ĨŝŶĂŶĐŝĂů�ƐƵƉƉŽƌƚ�ĨŽƌ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͕�ĂƵƚŚŽƌ-ƐŚŝƉ͕�ĂŶĚͬŽƌ�ƉƵďůŝĐĂƚŝŽŶ�ŽĨ�ƚŚŝƐ�ĂƌƚŝĐůĞ͘ 

^ƚĂƚĞŵĞŶƚƐ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ĞƚŚŝĐƐ 
tĞ�ŚĞƌĞďǇ�ĚĞĐůĂƌĞ�ƚŚĂƚ�ƚŚĞ�ƐƚƵĚǇ�ŚĂƐ�ŶŽ�ƵŶĞƚŚŝĐĂů�ŝƐƐƵĞƐ�ĂŶĚ�ƚŚĂƚ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ƉƵďůŝĐĂƚŝŽŶ�ĞƚŚŝĐƐ�ŚĂǀĞ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�
ĐĂƌĞĨƵůůǇ͘. 

ZĞƐĞĂƌĐŚĞƌƐ͛�ĐŽŶƚƌŝďƵƚŝŽŶ�ƌĂƚĞ 

tŚŝůĞ�ƚŚĞ�ĂƉƉůŝĐĂƚŝŽŶ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ƚŚĞ�ĨŝƌƐƚ�ĂƵƚŚŽƌ͕�Ăůů�ŽƚŚĞƌ�ƐƚĂŐĞƐ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ǁŝƚŚ�ƚŚĞ�
ĐŽŽƉĞƌĂƚŝŽŶ�ŽĨ�ďŽƚŚ�ĂƵƚŚŽƌƐ͘ 

�ƚŚŝĐƐ��ŽŵŵŝƚƚĞĞ��ƉƉƌŽǀĂů�/ŶĨŽƌŵĂƚŝŽŶ 

dŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ŽďƚĂŝŶŝŶŐ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ƉĞƌŵŝƐƐŝŽŶƐ�ĨƌŽŵ�ƚŚĞ�,ĂƚĂǇ�WƌŽǀŝŶĐŝĂů��ŝƌĞĐƚŽƌĂƚĞ�ŽĨ�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ 
ĨŽƌ�ƚŚĞ�ĨŝƌƐƚ�ĂƵƚŚŽƌΖƐ�ŵĂƐƚĞƌΖƐ�ƚŚĞƐŝƐ�ĂƉƉůŝĐĂƚŝŽŶƐ�ŝŶ�ƚŚĞ�ϮϬϭϱ-ϮϬϭϲ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ͘ 

Z�&�Z�E��^  
�ůƚƵŶ͕��͘� ;ϮϬϭϬͿ͘� /ƔŦŬ�ƺŶŝƚĞƐŝŶŝŶ� ŝůŬƂŒƌĞƚŝŵ�ƂŒƌĞŶĐŝůĞƌŝŶĞ�ďŝůŝŵƐĞů� ƚĂƌƚŦƔŵĂ�;ĂƌŐƺŵĂŶƚĂƐǇŽŶͿ�ŽĚĂŬůŦ�ǇƂŶƚĞŵ� ŝůĞ�ƂŒƌĞƚŝŵŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�ǇƺŬƐĞŬ�

ůŝƐĂŶƐ�ƚĞǌŝ͕�'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŶŬĂƌĂ. 

�ƌůŦ͕� �͘� �͘� ;ϮϬϭϰͿ͘��ƌŐƺŵĂŶƚĂƐǇŽŶ ƚĂďĂŶůŦ� ďŝůŝŵ� ƂŒƌĞŶŵĞ� ǇĂŬůĂƔŦŵŦŶŦŶ� ;�d�PͿ�ŵĞǀƐŝŵůŝŬ� ƚĂƌŦŵ� ŝƔĕŝƐŝ� ŬŽŶƵŵƵŶĚĂŬŝ� ĚĞǌĂǀĂŶƚĂũůŦ� ƂŒƌĞŶĐŝůĞƌŝŶ�
ĂŬĂĚĞŵŝŬ�ďĂƔĂƌŦůĂƌŦ� ǀĞ�ĚƺƔƺŶŵĞ�ďĞĐĞƌŝůĞƌŝŶĞ�ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ� ǇƺŬƐĞŬ� ůŝƐĂŶƐ� ƚĞǌŝ͕��ƚĂƚƺƌŬ�mŶŝǀĞƌƐŝƚĞƐŝ͕� �Œŝƚŝŵ��ŝůŝŵůĞƌŝ� �ŶƐƚŝƚƺƐƺ͕�
Erzurum. 

�ƐůĂŶ͕�^͘�;ϮϬϭϬͿ͘�KƌƚĂƂŒƌĞƚŝŵ�ϭϬ͘�ƐŦŶŦĨ�ƂŒƌĞŶĐŝůĞƌŝŶŝŶ�ƺƐƚ�ďŝůŝŵƐĞů�ƐƺƌĞĕ�ǀĞ�ĞůĞƔƚŝƌĞů�ĚƺƔƺŶŵĞ�ďĞĐĞƌŝůĞƌŝŶŝŶ�ŐĞůŝƔƚŝƌŝůŵĞƐŝŶĞ�ďŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂ ŽĚĂŬůŦ�
ƂŒƌĞƚŝŵ�ǇĂŬůĂƔŦŵŦŶŦŶ�ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�ĚŽŬƚŽƌĂ�ƚĞǌŝ͘�'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŶŬĂƌĂ. 

AǇĚŦŶ͕�P͘�;ϮϬϭϯͿ͘�&ĞŶ�ǀĞ�ƚĞŬŶŽůŽũŝ�ƂŒƌĞƚŵĞŶ�ĂĚĂǇůĂƌŦŶŦŶ�ĞŒŝƚŝŵŝŶĚĞ�ĂƌŐƵŵĂŶƚĂƐǇŽŶƵŶ�;ƚĂƌƚŦƔŵĂ�ƚĞŽƌŝƐŝŶŝŶͿ�ĞƚŬŝůŝůŝŒŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�ĚŽŬƚŽƌĂ�ƚĞǌŝ. 
,ĂĐĞƚƚĞƉĞ�mŶŝǀĞƌƐŝƚĞƐŝ͕�^ŽƐǇĂů��ŝůŝŵůĞƌ��ŶƐƚŝƚƺƐƺ͕�7ůŬƂŒƌĞƚŝŵ��ŶĂďŝůŝŵ��ĂůŦ͕�7ůŬƂŒƌĞƚŝŵ��ŝůŝŵ��ĂůŦ͕��ŶŬĂƌĂ͘ 

�ǇŵĞŶ�WĞŬĞƌ͕��͕͘��ƉĂǇĚŦŶ͕��͘�Θ�dĂƔ͕��͘�;ϮϬϭϮͿ͘�/ƐŦ�zĂůŦƚŦŵŦŶŦ��ƌŐƺŵĂŶƚĂƐǇŽŶůĂ��ŶůĂŵĂ͗�7ůŬƂŒƌĞƚŝŵ�ϲ͘�^ŦŶŦĨ�PŒƌĞŶĐŝůĞƌŝ�ŝůĞ��ƵƌƵŵ��ĂůŦƔŵĂƐŦ͘��ŝĐůĞ�
mŶŝǀĞƌƐŝƚĞƐŝ�^ŽƐǇĂů��ŝůŝŵůĞƌ��ŶƐƚŝƚƺƐƺ��ĞƌŐŝƐŝ͕�ϰ(8),79-ϭϬϬ͘ 

�ŝůŝƌ͕� s͕͘� dĂƚůŦ͕� �͕͘� zŦůĚŦǌ͕� �͕͘� �ŵŝƌŽŒůƵ͕� �͘� �͕͘� �ƌƚƵŒƌƵů͕� �͕͘� Θ� ^ĂŬŵĞŶ͕� '͘� ;ϮϬϮϬͿ͘� �ƌŐƺŵĂŶƚĂƐǇŽŶ� dĂďĂŶůŦ� PŒƌĞŶŵĞ� zĂŬůĂƔŦŵŦŶĚĂ� <ƵůůĂŶŦůĂŶ�
�ƌŐƺŵĂŶƚĂƐǇŽŶ� dĞŬŶŝŬůĞƌŝŶŝŶ�KƌƚĂŽŬƵů� ^ĞŬŝǌŝŶĐŝ� ^ŦŶŦĨ� PŒƌĞŶĐŝůĞƌŝŶŝŶ� �ŝůŝŵ� 7ŶƐĂŶŦ� 7ŵĂũůĂƌŦ� mǌĞƌŝŶĞ� �ƚŬŝƐŝ͘ 'Ăǌŝ� mŶŝǀĞƌƐŝƚĞƐŝ� 'Ăǌŝ� �Œŝƚŝŵ�
&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ, ϰϬ;ϮͿ͕�ϰϴϭ-ϱϭϬ͘ 

�ƺǇƺŬƂǌƚƺƌŬ͕�b͕͘��ĂŬŵĂŬ͕��͘<͕͘��ŬŐƺŶ͕�P͘�͕͘�<ĂƌĂĚĞŶŝǌ͕�b͘�ǀĞ��ĞŵŝƌĞů͕�&͘�;ϮϬϭϬͿ͘��ŝůŝŵƐĞů�ĂƌĂƔƚŦƌŵĂ�ǇƂŶƚĞŵůĞƌŝ͘ �ŶŬĂƌĂ͗�WĞŐĞŵ�zĂǇŦŶĐŦůŦŬ͘ 
�ĞǇůĂŶ͕� <͘� �͘� ;ϮϬϭϮͿ͘� 7ůŬƂŒƌĞƚŝŵ�ϱ͘� ƐŦŶŦĨ� ƂŒƌĞŶĐŝůĞƌŝŶĞ� ĚƺŶǇĂ� ǀĞ�ĞǀƌĞŶ�ƂŒƌĞŶŵĞ�ĂůĂŶŦŶŦŶ� ďŝůŝŵƐĞů� ƚĂƌƚŦƔŵĂ� ;ĂƌŐƺŵĂŶƚĂƐǇŽŶͿ� ŽĚĂŬůŦ� ǇƂŶƚĞŵ� ŝůĞ�

ƂŒƌĞƚŝŵŝ. zĂǇŦŵůĂŶŵĂŵŦƔ�ǇƺŬƐĞŬ�ůŝƐĂŶƐ�ƚĞǌŝ͕�'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŶŬĂƌĂ. 

�ŚĞŶ͕� z͘� �͘� ;ϮϬϭϭͿ͘� �ǆĂŵŝŶŝŶŐ� ƚŚĞ� ŝŶƚĞŐƌĂƚŝŽŶ� ŽĨ� ƚĂůŬ� ĂŶĚ� ǁƌŝƚŝŶŐ� ĨŽƌ� ƐƚƵĚĞŶƚ� ŬŶŽǁůĞĚŐĞ� ĐŽŶƐƚƌƵĐƚŝŽŶ� ƚŚƌŽƵŐŚ� ĂƌŐƵŵĞŶƚĂƚŝŽŶ͘ �ŽĐƚŽƌ� ŽĨ�
WŚŝůŽƐŽƉŚǇ͘�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�/ŽǁĂ͕�/ŽǁĂ��ŝƚǇ͕����ͬ�/ŽǁĂ͘ 

�ŚŽ͕�<͘�>͘�;ϮϬϬϭͿ͘ dŚĞ�ĞĨĨĞĐƚƐ�ŽĨ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ƐĐĂĨĨŽůĚƐ�ŽŶ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ĂŶĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ŝŶ�ĂŶ�ŽŶůŝŶĞ�ĐŽůůĂďŽƌĂƚŝǀĞ�ŐƌŽƵƉ�ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�
ĞŶǀŝƌŽŶŵĞŶƚ. �ŽĐƚŽƌ�ŽĨ�WŚŝůŽƐŽƉŚǇ. The WĞŶŶƐǇůǀĂŶŝĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕��ŽůůĞŐĞ�ŽĨ��ĚƵĐĂƚŝŽŶ͕�WĞŶŶƐǇůǀĂŶŝĂ͕����͘ 

�ŽŚĞŶ͕�:͘�;ϭϵϴϴͿ͘�^ƚĂƚŝƐƚŝĐĂů�ƉŽǁĞƌ�ĂŶĂůǇƐŝƐ�ĨŽƌ�ƚŚĞ�ďĞŚĂǀŝŽƌĂů�ƐĐŝĞŶĐĞƐ͕�ϮŶĚ�ĞĚŶ͘�>ĂǁƌĞŶĐĞ��ƌůďĂƵŵ͘ 
�ƌĞƐǁĞůů͕�:͘�t͕͘�Θ��ƌĞƐǁĞůů͕�:͘��͘�;ϮϬϭϳͿ͘ ZĞƐĞĂƌĐŚ�ĚĞƐŝŐŶ͗�YƵĂůŝƚĂƚŝǀĞ͕�ƋƵĂŶƚŝƚĂƚŝǀĞ͕�ĂŶĚ�ŵŝǆĞĚ�ŵĞƚŚŽĚƐ�ĂƉƉƌŽĂĐŚĞƐ͘�^ĂŐĞ�ƉƵďůŝĐĂƚŝŽŶƐ͘ 
�ĞŵŝƌďĂŒ͕�D͘�;ϮϬϭϭͿ͘��ƌŐƺŵĂŶƚĂƐǇŽŶ�ƚĂďĂŶůŦ�ďŝůŝŵ�ƂŒƌĞŶŵĞ�ǇĂŬůĂƔŦŵŦŶŦŶ�ŬƵůůĂŶŦůĚŦŒŦ�ĨĞŶ�ƐŦŶŦĨůĂƌŦŶĚĂ�ŵŽĚƐĂů�ďĞƚŝŵůĞŵĞ�ĞŒŝƚŝŵŝŶŝŶ�ƂŒƌĞŶĐŝůĞƌŝŶ�

ĨĞŶ�ďĂƔĂƌŦůĂƌŦ�ǀĞ�ǇĂǌŵĂ�ďĞĐĞƌŝůĞƌŝŶĞ�ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͕��Śŝ��ǀƌĂŶ�mŶŝǀĞƌƐŝƚĞƐŝ�&ĞŶ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕�<ŦƌƔĞŚŝƌ. 
�ĞŵŝƌďĂŒ͕�D͕͘�Θ�'ƺŶĞů͕�D͘�;ϮϬϭϰͿ͘��ƌŐƺŵĂŶƚĂƐǇŽŶ�ƚĂďĂŶůŦ�ĨĞŶ�ĞŒŝƚŝŵŝ�ƐƺƌĞĐŝŶĞ�ŵŽĚƐĂů�ďĞƚŝŵůĞŵĞ�ĞŶƚĞŐƌĂƐǇŽŶƵŶƵŶ�ĂŬĂĚĞŵŝŬ�ďĂƔĂƌŦ, argüman 

ŬƵƌŵĂ�ǀĞ�ǇĂǌŵĂ�ďĞĐĞƌŝůĞƌŝŶĞ�ĞƚŬŝƐŝ͘ <ƵƌĂŵ�ǀĞ�ƵǇŐƵůĂŵĂĚĂ�ĞŒŝƚŝŵ�ďŝůŝŵůĞƌŝ, ϭϰ;ϭͿ͕�ϯϳϯ-392. 

�ĞŵŝƌĐŝ͕�E͘�;ϮϬϬϴͿ͘�dŽƵůŵŝŶ͛ŝŶ ďŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂ�ŵŽĚĞůŝ�ŽĚĂŬůŦ�ĞŒŝƚŝŵŝŶ�ŬŝŵǇĂ�ƂŒƌĞƚŵĞŶ�ĂĚĂǇůĂƌŦŶŦŶ�ƚĞŵĞů�ŬŝŵǇĂ�ŬŽŶƵůĂƌŦŶŦ�ĂŶůĂŵĂůĂƌŦ�ǀĞ�ƚĂƌƚŦƔŵĂ�
ƐĞǀŝǇĞůĞƌŝ�ƺǌĞƌŝŶĞ�ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ, 'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŶŬĂƌĂ͘ 

�ĞǀĞĐŝ͕� �͘� ;ϮϬϬϵͿ͘� 7ůŬƂŒƌĞƚŝŵ� ǇĞĚŝŶĐŝ� ƐŦŶŦĨ� ƂŒƌĞŶĐŝůĞƌŝŶŝŶ�ŵĂĚĚĞŶŝŶ� ǇĂƉŦƐŦ� ŬŽŶƵƐƵŶĚĂ� ƐŽƐǇŽďŝůŝŵƐĞů� ĂƌŐƺŵĂŶƚĂƐǇŽŶ͕� ďŝůŐŝ� ƐĞǀŝǇĞůĞƌŝ� ǀĞ� ďŝůŝƔƐĞů�
ĚƺƔƺŶŵĞ�ďĞĐĞƌŝůĞƌŝŶŝ�ŐĞůŝƔƚŝƌŵĞŬ͘ zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͘�DĂƌŵĂƌĂ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕�7ƐƚĂŶďƵů͘ 

�ŽŵĂĕ͕� '͘� '͘� ;ϮϬϭϭͿ͘� �ŝǇŽůŽũŝ� ĞŒŝƚŝŵŝŶĚĞ� ƚŽƉůƵŵďŝůŝŵƐĞů� ŬŽŶƵůĂƌŦŶ� ƂŒƌĞŶŝůŵĞƐŝŶĚĞ� ĂƌŐƺŵĂŶƚĂƐǇŽŶ� ƚĂďĂŶůŦ� ƂŒƌĞŶŵĞ� ƐƺƌĞĐŝŶŝŶ�
ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�ůŝƐĂŶƐ�dĞǌŝ͘�'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŶŬĂƌĂ. 
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�Ζ�ƵƌŝůůĂ͕�d͘�:͕͘�DĂǇĚĞƵ-KůŝǀĂƌĞƐ͕��͕͘�Θ�<ĂŶƚ͕�'͘�>͘�;ϭϵϵϴͿ͘��ŐĞ�ĂŶĚ�ŐĞŶĚĞƌ�ĚŝĨĨĞƌĞŶĐĞƐ�ŝŶ�ƐŽĐŝĂů�ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ�ĂďŝůŝƚǇ͘ WĞƌƐŽŶĂůŝƚǇ�ĂŶĚ�ŝŶĚŝǀŝĚƵĂů�

ĚŝĨĨĞƌĞŶĐĞƐ, Ϯϱ;ϮͿ͕�Ϯϰϭ-252. 

�ƌĚŽŒĂŶ͕�^͘�;ϮϬϭϬͿ͘��ƺŶǇĂ͕�ŐƺŶĞƔ�ǀĞ�ĂǇ�ŬŽŶƵƐƵŶƵŶ�ŝůŬƂŒƌĞƚŝŵ�ϱ͘�ƐŦŶŦĨ�ƂŒƌĞŶĐŝůĞƌŝŶĞ�ďŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂ�ŽĚĂŬůŦ�ǇƂŶƚĞŵ�ŝůĞ�ƂŒƌĞƚŝůŵĞƐŝŶŝŶ�ƂŒƌĞŶĐŝůĞƌŝŶ�
ďĂƔĂƌŦůĂƌŦŶĂ͕�ƚƵƚƵŵůĂƌŦŶĂ�ǀĞ�ƚĂƌƚŦƔŵĂǇĂ�ŬĂƚŦůŵĂ�ŝƐƚĞŬůĞƌŝ�ƺǌĞƌŝŶĞ�ĞƚŬŝƐŝŶŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�ǇƺŬƐĞŬ�ůŝƐĂŶƐ�ƚĞǌŝ͘�hƔĂŬ�mŶŝǀĞƌƐŝƚĞƐŝ�
^ŽƐǇĂů��ŝůŝŵůĞƌ��ŶƐƚŝƚƺƐƺ͕�hƔĂŬ. 

�ƌŽŒůƵ͕��͕͘�Θ�zŦůĚŦƌŦŵ͕�,͘�7͘�;ϮϬϮϬͿ͘��ƌŐƺŵĂŶƚĂƐǇŽŶ�dĂďĂŶůŦ�PŒƌĞŶŵĞ�zĂŬůĂƔŦŵŦŶŦŶ�KƌƚĂŽŬƵů�ϲ͘�̂ ŦŶŦĨ�PŒƌĞŶĐŝůĞƌŝŶŝŶ��ĞǀƌĞǇĞ�zƂŶĞůŝŬ�dƵƚƵŵ͕��ĂǀƌĂŶŦƔ�
ǀĞ��ĂƔĂƌŦůĂƌŦŶĂ��ƚŬŝƐŝ͘ 'Ăǌŝ��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ĞƌŐŝƐŝ, 6;ϭͿ͕�ϰϯ-ϲϵ͘ 

&ƌĂĞŶŬĞů͕�:͘�Z͕͘�tĂůůĞŶ͕�E͘��͕͘�Θ�,ǇƵŶ͕�,͘ ,͘�;ϮϬϭϮͿ͘�/ŶƚĞƌŶĂů�ǀĂůŝĚŝƚǇ͘�,Žǁ�ƚŽ�ĚĞƐŝŐŶ�ĂŶĚ�ĞǀĂůƵĂƚĞ�ƌĞƐĞĂƌĐŚ�ŝŶ�ĞĚƵĐĂƚŝŽŶ͘�EĞǁ�zŽƌŬ͗�DĐ'ƌĂǁ-,ŝůů͕�
ϭϲϲ-83. 

'ƺůƚĞƉĞ͕� E͘� ;ϮϬϭϭͿ͘� �ŝůŝŵƐĞů� ƚĂƌƚŦƔŵĂ� ŽĚĂŬůŦ� ƂŒƌĞƚŝŵŝŶ� ůŝƐĞ� ƂŒƌĞŶĐŝůĞƌŝŶŝŶ� ďŝůŝŵƐĞů� ƐƺƌĞĕ� ǀĞ� ĞůĞƔƚŝƌĞů� ĚƺƔƺŶŵĞ� ďĞĐĞƌŝůĞƌŝŶŝŶ� ŐĞůŝƔƚŝƌŝůŵĞƐŝŶĞ�
ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�ĚŽŬƚŽƌĂ�ƚĞǌŝ͘�'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŶŬĂƌĂ. 

'ƺŶĞů͕�D͕͘�<ŦŶŐŦƌ͕�^͕͘�Θ�'ĞďĂŶ͕�P͘�;ϮϬϭϮͿ͘��ƌŐƺŵĂŶƚĂƐǇŽŶ�ƚĂďĂŶůŦ�ďŝůŝŵ�ƂŒƌĞŶŵĞ�;�d�PͿ�ǇĂŬůĂƔŦŵŦŶŦŶ�ŬƵůůĂŶŦůĚŦŒŦ�ƐŦŶŦĨůĂƌĚĂ�ĂƌŐƺŵĂŶƚĂƐǇŽŶ�ǀĞ�
ƐŽƌƵ�ǇĂƉŦůĂƌŦŶŦŶ�ŝŶĐĞůĞŶŵĞƐi. �Œŝƚŝŵ�ǀĞ��ŝůŝŵ, 37;ϭϲϰͿ͘ 

'ƺŶĞƔ͕�&͘�;ϮϬϭϮͿ͘�PŒƌĞŶĐŝůĞƌŝŶ�ĚƺƔƺŶŵĞ�ďĞĐĞƌŝůĞƌŝŶŝ�ŐĞůŝƔƚŝƌŵĞ͘ dƺƌŬůƺŬ��ŝůŝŵŝ��ƌĂƔƚŦƌŵĂůĂƌŦ͕�;ϯϮͿ͕�ϭϮϳ-ϭϰϲ͘ 
,ĂĐŦŽŒůƵ͕�z͘� ;ϮϬϭϭͿ͘��ŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂ�ĚĞƐƚĞŬůŝ�ƂƌŶĞŬ�ŽůĂǇůĂƌŦŶ�ϴ͘�ƐŦŶŦĨ�ƂŒƌĞŶĐŝůĞƌŝŶŝŶ�ŬĂǀƌĂŵ�ƂŒƌĞŶŵĞůĞƌŝŶĞ�ǀĞ�ŽŬƵĚƵŒƵŶƵ�ĂŶůĂŵĂ�ďĞĐĞƌŝůĞƌŝŶĞ�

ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ zƺŬƐĞŬ�ůŝƐĂŶƐ�ƚĞǌŝ͕�DĂƌŵĂƌĂ�mŶŝǀĞƌƐŝƚĞƐŝ͕�7ƐƚĂŶďƵů͘ 
,ĞƉƉŶĞƌ͕� W͘� W͕͘�Θ�WĞƚĞƌƐĞŶ͕��͘�,͘� ;ϭϵϴϮͿ͘� dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ� ŝŵƉůŝĐĂƚŝŽŶƐ�ŽĨ� Ă�ƉĞƌƐŽŶĂů�ƉƌŽďůĞŵ-ƐŽůǀŝŶŐ� ŝŶǀĞŶƚŽƌǇ͘ :ŽƵƌŶĂů� ŽĨ� ĐŽƵŶƐĞůŝŶŐ�

ƉƐǇĐŚŽůŽŐǇ, 29;ϭͿ͕�ϲϲ-75. 

/ŶĨĂŶƚĞ͕��͘��͕͘�Θ�ZĂŶĐĞƌ͕��͘�^͘�;ϭϵϴϮͿ͘���ĐŽŶĐĞƉƚƵĂůŝǌĂƚŝŽŶ�ĂŶĚ�ŵĞĂƐƵƌĞ�ŽĨ�ĂƌŐƵŵĞŶƚĂƚŝǀĞŶĞƐƐ͘�:ŽƵƌŶĂů�ŽĨ�WĞƌƐŽŶĂůŝƚǇ��ƐƐĞƐƐŵĞŶƚ͕�ϰϲ͕ 72–80. 

<ĂďĂƚĂƔ- DĞŵŝƔ͕��͘� � ;ϮϬϭϳͿ͘�dƺƌŬŝǇĞΖĚĞ��ƌŐƺŵĂŶƚĂƐǇŽŶ�<ŽŶƵƐƵŶĚĂ�'ĞƌĕĞŬůĞƐƚŝƌŝůĞŶ�dĞǌůĞƌŝŶ��ŶĂůŝǌŝ͗��ŝƌ�DĞta-^ĞŶƚĞǌ��ĂůŝƐŵĂƐŝ�ϭ͘ �ƵŵŚƵƌŝǇĞƚ�
/ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ��ĚƵĐĂƚŝŽŶ, 6;ϭͿ͕�ϰϳ͘ 

<ĂďĂƚĂƔ- DĞŵŝƔ͕��͘�;ϮϬϭϭͿ͘��ƌŐƺŵĂŶƚĂƐǇŽŶ�ƚĂďĂŶůŦ�ďŝůŝŵ�ƂŒƌĞŶŵĞ�ǇĂŬůĂƔŦŵŦŶŦŶ�ǀĞ�Ƃǌ�ĚĞŒĞƌůĞŶĚŝƌŵĞŶŝŶ�ŝůŬƂŒƌĞƚŝŵ�ƂŒƌĞŶĐŝůĞƌŝŶŝŶ�ĨĞŶ�ǀĞ�ƚĞŬŶŽůŽũŝ�
ĚĞƌƐŝ�ďĂƔĂƌŦƐŦŶĂ�ǀĞ�ďĂƔĂƌŦŶŦŶ�ŬĂůŦĐŦůŦŒŦŶĂ�ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ��ŽŬƚŽƌĂ�dĞǌŝ͘��ƚĂƚƺƌŬ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ƌǌƵƌƵŵ. 

<ĂůĂǇĐŦ͕�b͘�;�Ě͘Ϳ�;ϮϬϬϲͿ͘�^W^^�hǇŐƵůĂŵĂůŦ��ŽŬ��ĞŒŝƔŬĞŶůŝ�7ƐƚĂƚŝƐƚŝŬ�dĞŬŶŝŬůĞƌŝ͘ �ŶŬĂƌĂ͗��Ɛŝů�zĂǇŦŶ��ĂŒŦƚŦŵ͘ 
<ĂƌĂ͕� ^͕͘� zŦůŵĂǌ͕� ^͕͘�Θ�<ŦŶŐŦƌ͕� ^͘� ;ϮϬϮϬͿ͘��ƌŐƺŵĂŶƚĂƐǇŽŶ�dĂďĂŶůŦ� �ŝůŝŵ�PŒƌĞŶŵĞ�zĂŬůĂƔŦŵŦŶŦŶ� 7ůŬŽŬƵů�PŒƌĞŶĐŝůĞƌŝŶŝŶ��ŬĂĚĞŵŝŬ��ĂƔĂƌŦůĂƌŦŶĂ� ǀĞ�

�ƌŐƺŵĂŶƚĂƐǇŽŶ�<ĂůŝƚĞ��ƺǌĞǇůĞƌŝŶĞ��ƚŬŝƐŝϭ�dŚĞ��ĨĨĞĐƚ�ŽĨ��ƌŐƵŵĞŶƚĂƚŝŽŶ��ĂƐĞĚ�^ĐŝĞŶĐĞ�>ĞĂƌŶŝŶŐ��ƉƉƌŽĂĐŚ�ŽŶ�ƚŚĞ��ĐĂĚĞŵŝĐ��ĐŚŝĞǀĞŵent 
ĂŶĚ��ƌŐƵŵĞŶƚĂƚŝŽŶ�YƵĂůŝƚǇ�>ĞǀĞůƐ�ŽĨ�WƌŝŵĂƌǇ�^ƚƵĚĞŶƚƐ͘ Kastamonu Education Journal, Ϯϴ;ϯͿ͕�ϭϮϱϯ-ϭϮϲϳ͘ 

<ĂƌĚĂƔ͕�E͘�;ϮϬϭϯͿ͘ &ĞŶ�ĞŒŝƚŝŵŝŶĚĞ�ĂƌŐƺŵĂŶƚĂƐǇŽŶ�ŽĚĂŬůŦ�ƂŒƌĞƚŝŵŝŶ�ƂŒƌĞŶĐŝůĞƌŝŶ�ŬĂƌĂƌ�ǀĞƌŵĞ�ǀĞ�ƉƌŽďůĞŵ�ĕƂǌŵĞ�ďĞĐĞƌŝůĞƌŝŶĞ�ĞƚŬŝƐŝ. zĂǇŦŶůĂŶŵĂŵŦƔ 
zƺŬƐĞŬ�ůŝƐĂŶƐ�ƚĞǌŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ƐŬŝƔĞŚŝƌ͘ 

<ĂƌĚĂƔ͕�E͕͘��ŶĂŐƺŶ͕�b͘�^͕͘�Θ�zĂůĕŦŶŽŒůƵ͕�W͘� ;ϮϬϭϰͿ͘�WƌŽďůĞŵ�ĕƂǌŵĞ�ĞŶǀĂŶƚĞƌŝŶŝ� ŝůŬƂŒƌĞƚŝŵ�ƂŒƌĞŶĐŝůĞƌŝŶĞ�ƵǇĂƌůĂŵĂ�ĕĂůŦƔŵĂƐŦ͗�ĚŽŒƌƵůĂǇŦĐŦ� ĨĂŬƚƂƌ�
ĂŶĂůŝǌŝ�ƐŽŶƵĕůĂƌŦ͘ �ůĞŬƚƌŽŶŝŬ�^ŽƐǇĂů��ŝůŝŵůĞƌ��ĞƌŐŝƐŝ, ϭϯ;ϱϭͿ͘ 

<ĂƌŦƔĂŶ͕� �͘� ;ϮϬϭϭͿ͘� &ĞŶ� ďŝůŐŝƐŝ� ƂŒƌĞƚŵĞŶ� ĂĚĂǇůĂƌŦŶŦŶ� ŝŬůŝŵ� ĚĞŒŝƔŝŵŝŶŝŶ� ĚƺŶǇĂŵŦǌĂ� ĞƚŬŝůĞƌŝ� ŬŽŶƵƐƵŶĚĂŬŝ� ǇĂǌŦůŦ� ĂƌŐƺŵĂŶƚĂƐǇŽŶ� ǇĞƚĞŶĞŬůĞƌŝŶŝŶ�
ŝŶĐĞůĞŶŵĞƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͕�zƺǌƺŶĐƺ�zŦů�mŶŝǀĞƌƐŝƚĞƐŝ�&ĞŶ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕�sĂŶ. 

<ĂǇĂ͕��͕͘��ĞƚŝŶ͕�W͘^͘�Θ��ƌĚƵƌĂŶ͕�^͘�;ϮϬϭϰͿ͘�7Ŭŝ��ƌŐƺŵĂŶƚĂƐǇŽŶ�dĞƐƚŝŶŝŶ�dƺƌŬĕĞΖ�ǇĞ�hǇĂƌůĂŶŵĂƐŦ͘ 7ůŬƂŒƌĞƚŝŵ�KŶůŝŶĞ͕�ϭϯ;ϯͿ͕�ϭϬϭϰͲϭϬϯϮ 

<ĂǇĂ͕�K͘�E͕͘�Θ�<ŦůŦĕ͕��͘�;ϮϬϬϴͿ͘��ĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĞůĞŵĞŶƚĂƌǇ�ƐĐŚŽŽů�ƐƚƵĚĞŶƚƐ͛�ĂƌŐƵŵĞŶƚĂƚŝǀĞŶĞƐƐ�ŝŶ�ƐĐŝĞŶĐĞ�ĐŽƵƌƐĞƐ͘ �Śŝ��ǀƌĂŶ�mŶŝǀĞƌƐŝƚĞƐŝ�<ŦƌƔĞŚŝƌ�
�Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ�;<�&��Ϳ, 9;ϭͿ͕�ϴϳ-95. 

<ŽƌŬƵƚ͕�&͘�;ϮϬϬϮͿ͘�>ŝƐĞ�ƂŒƌĞŶĐŝůĞƌŝŶŝŶ�ƉƌŽďůĞŵ�ĕƂǌŵĞ�ďĞĐĞƌŝůĞƌŝ͘ ,ĂĐĞƚƚĞƉĞ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ, 23(23). 

<ƵŚŶ͕��͘�;ϮϬϬϵͿ͘�dĞĂĐŚŝŶŐ�ĂŶĚ�>ĞĂƌŶŝŶŐ�^ĐŝĞŶĐĞ�ĂƐ��ƌŐƵŵĞŶƚ͘�^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ͕�ϵϰ͗ϴϭϬ-824. 

Kutluca, A. Y., Çetin͕� W͘� ^͕͘�Θ��ŽŒĂŶ͕�E͘� ;ϮϬϭϰͿ͘� �ŝůŝŵƐĞů� ĂƌŐƺŵĂŶƚĂƐǇŽŶ� ŬĂůŝƚĞƐŝŶĞ� ĂůĂŶ� ďŝůŐŝƐŝŶŝŶ� ĞƚŬŝƐŝ͗� <ůŽŶůĂŵĂ�ďĂŒůĂŵŦ͘ EĞĐĂƚŝďĞǇ� �Œŝƚŝŵ�
&ĂŬƺůƚĞƐŝ��ůĞŬƚƌŽŶŝŬ�&ĞŶ�ǀĞ�DĂƚĞŵĂƚŝŬ��Œŝƚŝŵŝ��ĞƌŐŝƐŝ, ϴ;ϭͿ͕�ϭ-30. 

<ƺĕƺŬ͕�,͘� ;ϮϬϭϮͿ͘� 7ůŬƂŒƌĞƚŝŵĚĞ�ďŝůŝŵƐĞů� ƚĂƌƚŦƔŵĂ�ĚĞƐƚĞŬůŝ� ƐŦŶŦĨ� ŝĕŝ ĞƚŬŝŶůŝŬůĞƌŝŶ�ŬƵůůĂŶŦůŵĂƐŦŶŦŶ�ƂŒƌĞŶĐŝůĞƌŝŶ�ŬĂǀƌĂŵƐĂů�ĂŶůĂŵĂůĂƌŦŶĂ͕�ƐŽƌŐƵůĂǇŦĐŦ�
ƂŒƌĞŶŵĞ�ďĞĐĞƌŝůĞƌŝ� ĂůŐŦůĂƌŦŶĂ� ǀĞ� ĨĞŶ� ǀĞ� ƚĞŬŶŽůŽũŝΖǇĞ� ǇƂŶĞůŝŬ� ƚƵƚƵŵůĂƌŦŶĂ� ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ� ǇƺŬƐĞŬ� ůŝƐĂŶƐ� ƚĞǌŝ͕�DƵŒůĂ� ^ŦƚŬŦ� <ŽĕŵĂŶ�
mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕�DƵŒůĂ. 

D͘��͘��͘�;ϮϬϭϯͿ͘�7ůŬƂŒƌĞƚŝŵ�ŬƵƌƵŵůĂƌŦ�;ŝůŬŽŬƵůůĂƌ�ǀĞ�ŽƌƚĂŽŬƵůůĂƌͿ�ĨĞŶ�ďŝůŝŵůĞƌŝ�ĚĞƌƐŝ�ƂŒƌĞƚŝŵ�ƉƌŽŐƌĂŵŦ͘ dĂůŝŵ�dĞƌďŝǇĞ�<ƵƌƵůƵ��ĂƔŬĂŶůŦŒŦ͕ �ŶŬĂƌĂ͘ 
D͘��͘��͘�;ϮϬϭ8). 7ůŬƂŒƌĞƚŝŵ�ŬƵƌƵŵůĂƌŦ�;ŝůŬŽŬƵůůĂƌ�ǀĞ�ŽƌƚĂŽŬƵůůĂƌͿ�ĨĞŶ�ďŝůŝŵůĞƌŝ�ĚĞƌƐŝ�;ϯ͕�ϰ͕�ϱ͕�ϲ͕�ϳ�ǀĞ�ϴ͘�ƐŦŶŦĨůĂƌͿ�ƂŒƌĞƚŝŵ�ƉƌŽŐƌĂŵŦ͘�dĂůŝŵ�dĞƌďŝǇĞ�<ƵƌƵůƵ�

�ĂƔŬĂŶůŦŒŦ͕��ŶŬĂƌĂ͘ 
DĐEĞŝůů͕�<͘�>͕͘�>ŝǌŽƚƚĞ͕��͘�:͕͘�<ƌĂũĐŝŬ͕�:͕͘�Θ�DĂƌǆ͕�Z͘�t͘�;ϮϬϬϲͿ͘�^ƵƉƉŽƌƚŝŶŐ�ƐƚƵĚĞŶƚƐΖ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƐĐŝĞŶƚŝĨŝĐ�ĞǆƉůĂŶĂƚŝŽŶƐ�ďǇ�ĨĂĚŝŶŐ�ƐĐĂĨĨŽůĚƐ�ŝŶ�

ŝŶƐƚƌƵĐƚŝŽŶĂů�ŵĂƚĞƌŝĂůƐ͘ dŚĞ�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�>ĞĂƌŶŝŶŐ�^ĐŝĞŶĐĞƐ, ϭϱ;ϮͿ͕�ϭϱϯ-ϭϵϭ͘ 
KŬƵŵƵƔ͕�^͘�;ϮϬϭϮͿ͘�DĂĚĚĞŶŝŶ�ŚĂůůĞƌŝ�ǀĞ�ŦƐŦ͟�ƺŶŝƚĞƐŝŶŝŶ�ďŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂ�;ĂƌŐƺŵĂŶƚĂƐǇŽŶͿ�ŵŽĚĞůŝ� ŝůĞ�ƂŒƌĞƚŝŵŝŶŝŶ�ƂŒƌĞŶĐŝ�ďĂƔĂƌŦƐŦŶĂ�ǀĞ�ĂŶůĂŵĂ�

ĚƺǌĞǇůĞƌŝŶĞ�ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͕�<ĂƌĂĚĞŶŝǌ�dĞŬŶŝŬ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕�dƌĂďǌŽŶ. 

KŬƵŵƵƔ͕�^͕͘�Θ�hŶĂů͕�^͘�;ϮϬϭϮͿ͘�dŚĞ�ĞĨĨĞĐƚƐ�ŽĨ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ƐŬŝůůƐ�ŝŶ�ƐĐŝĞŶĐĞ͘ WƌŽĐĞĚŝĂ-^ŽĐŝĂů�ĂŶĚ��ĞŚĂǀŝŽƌĂů�^ĐŝĞŶĐĞƐ, ϰϲ, 457-ϰϲϭ͘ 
PǌĞƌ͕�'͘�;ϮϬϬϵͿ͘��ŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂǇĂ�ĚĂǇĂůŦ�ƂŒƌĞƚŝŵ�ǇĂŬůĂƔŦŵŦŶŦŶ�ƂŒƌĞŶĐŝůĞƌŝŶ�ŵŽů�ŬĂǀƌĂŵŦ�ŬŽŶƵƐƵŶĚĂŬŝ�ŬĂǀƌĂŵƐĂů�ĚĞŒŝƔŝŵůĞƌŝŶĞ�ǀĞ�ďĂƔĂƌŦůĂƌŦŶĂ�

ĞƚŬŝƐŝŶŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͕�'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ͕ �Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕� �ŶŬĂƌĂ. 

PǌŬĂƌĂ͕��͘�;ϮϬϭϭͿ͘ �ĂƐŦŶĕ�ŬŽŶƵƐƵŶƵŶ�ƐĞŬŝǌŝŶĐŝ�ƐŦŶŦĨ�ƂŒƌĞŶĐŝůĞƌŝŶĞ�ďŝůŝŵƐĞů�ĂƌŐƺŵĂŶƚĂƐǇŽŶĂ�ĚĂǇĂůŦ�ĞƚŬŝŶůŝŬůĞƌ�ŝůĞ�ƂŒƌĞƚŝůŵĞƐŝ. zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�
>ŝƐĂŶƐ�dĞǌŝ͕��ĚŦǇĂŵĂŶ�mŶŝǀĞƌƐŝƚĞƐŝ͕�&ĞŶ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ĚŦǇĂŵĂŶ͘ 

PǌƚƺƌŬ͕�D͘� ;ϮϬϭϯͿ͘ �ƌŐƺŵĂŶƚĂƐǇŽŶƵŶ�ŬĂǀƌĂŵƐĂů�ĂŶůĂŵĂǇĂ͕� ƚĂƌƚŦƔŵĂĐŦ� ƚƵƚƵŵ�ǀĞ�ƂǌǇĞƚĞƌůŝŬ� ŝŶĂŶĐŦŶĂ�ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͕�
WĂŵƵŬŬĂůĞ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ĞŶŝǌůŝ͘� 
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WƌƵĚĐŚĞŶŬŽ͕�z͘�;ϮϬϭϰͿ͘�/ŵƉƌŽǀŝŶŐ��ƌŐƵŵĞŶƚĂƚŝŽŶ�dŚƌŽƵŐŚ�'ŽĂů�/ŶƐƚƌƵĐƚŝŽŶƐ�ŝŶ��ƐǇŶĐŚƌŽŶŽƵƐ�KŶůŝŶĞ��ŝƐĐƵƐƐŝŽŶƐ͘ �ŽĐƚŽƌ�KĨ�WŚŝůŽƐŽƉŚǇ͘�EŽƌĨŽůŬ͕�
���ͬ�sŝƌŐŝŶŝĂ͗�KůĚ��ŽŵŝŶŝŽŶ�hŶŝǀĞƌƐŝƚǇ͘ 

ZĞďĞůůŽ͕��͘�D͘�;ϮϬϭϮͿ͘ ZĞůĂƚŝŽŶƐŚŝƉƐ�ďĞƚǁĞĞŶ�ƵŶĚĞƌŐƌĂĚƵĂƚĞƐΖ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ƐŬŝůůƐ͕�ĐŽŶĐĞƉƚƵĂů�ƋƵĂůŝƚǇ�ŽĨ�ƉƌŽďůĞŵ�ƐŽůƵƚŝŽŶƐ͕�ĂŶĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�
ƐƚƌĂƚĞŐŝĞƐ�ŝŶ�ŝŶƚƌŽĚƵĐƚŽƌǇ�ƉŚǇƐŝĐƐ͘��ŽĐƚŽƌ�ŽĨ�WŚŝůŽƐŽƉŚǇ͘�ƚŚĞ�&ĂĐƵůƚǇ�ŽĨ�ƚŚĞ�'ƌĂĚƵĂƚĞ�^ĐŚŽŽů�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�DŝƐƐŽƵƌŝ�– �ŽůƵŵďŝĂ͘ 

^ĂĚůĞƌ͕�d͘��͕͘�Θ�&ŽǁůĞƌ͕�̂ ͘�Z͘�;ϮϬϬϲͿ͘���ƚŚƌĞƐŚŽůĚ�ŵŽĚĞů�ŽĨ�ĐŽŶƚĞŶƚ�ŬŶŽǁůĞĚŐĞ�ƚƌĂŶƐĨĞƌ�ĨŽƌ�ƐŽĐŝŽƐĐŝĞŶƚŝĨŝĐ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ͘ ^ĐŝĞŶĐĞ��ĚƵĐĂƚŝŽŶ, 90;ϲͿ͕�
ϵϴϲ-ϭϬϬϰ͘ 

^ĂŚŝŶ͕�E͕͘� ^ĂŚŝŶ͕�E͘�,͕͘�Θ�,ĞƉƉŶĞƌ͕� W͘� W͘� ;ϭϵϵϯͿ͘� WƐǇĐŚŽŵĞƚƌŝĐ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ� ƚŚĞ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ� ŝŶǀĞŶƚŽƌǇ� ŝŶ� Ă� ŐƌŽƵƉ�ŽĨ� dƵƌŬŝƐŚ�ƵŶŝǀĞƌƐŝƚǇ�
ƐƚƵĚĞŶƚƐ͘ �ŽŐŶŝƚŝǀĞ�dŚĞƌĂƉǇ�ĂŶĚ�ZĞƐĞĂƌĐŚ, ϭϳ(4), 379-ϯϵϲ͘ 

^ĂŵƉƐŽŶ�//͕�s͘��͘�;ϮϬϬϳͿ͘ dŚĞ�ĞĨĨĞĐƚƐ�ŽĨ�ĐŽůůĂďŽƌĂƚŝŽŶ�ŽŶ ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ŽƵƚĐŽŵĞƐ. �ŽĐƚŽƌ�ŽĨ�WŚŝůŽƐŽƉŚǇ͗��ƌŝǌŽŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕ dĞŵƉĞ͕����ͬ�
Arizona. 

^ĞĨĞƌŽŒůƵ͕�^͘�^͕͘�Θ��ŬďŦǇŦŬ͕��͘�;ϮϬϬϲͿ͘��ůĞƔƚŝƌĞů�ĚƺƔƺŶŵĞ�ǀĞ�ƂŒƌĞƚŝŵŝ͘ ,ĂĐĞƚƚĞƉĞ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ, 30;ϯϬͿ͕�ϭϵϯ-200. 

^ŚŽƵůĚĞƌƐ͕� �͘�t͘� ;ϮϬϭϮͿ͘ dŚĞ� ĞĨĨĞĐƚƐ� ŽĨ� Ă� ƐŽĐŝŽƐĐŝĞŶƚŝĨŝĐ� ŝƐƐƵĞƐ� ŝŶƐƚƌƵĐƚŝŽŶĂů�ŵŽĚĞů� ŝŶ� ƐĞĐŽŶĚĂƌǇ� ĂŐƌŝĐƵůƚƵƌĂů� ĞĚƵĐĂƚŝŽŶ� ŽŶ� ƐƚƵĚĞŶƚƐΖ� ĐŽŶƚĞŶƚ�
ŬŶŽǁůĞĚŐĞ͕�ƐĐŝĞŶƚŝĨŝĐ�ƌĞĂƐŽŶŝŶŐ�ĂďŝůŝƚǇ͕�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ƐŬŝůůƐ͕�ĂŶĚ�ǀŝĞǁƐ�ŽĨ�ƚŚĞ�ŶĂƚƵƌĞ�ŽĨ�ƐĐŝĞŶĐĞ͘�hŶŝǀĞƌƐŝƚǇ�ŽĨ�&ůŽƌŝĚĂ͘ 

^ŽǇƐĂů͕�z͘�;ϮϬϭϮͿ. ^ŽƐǇŽďŝůŝŵƐĞů�ĂƌŐƺŵĂŶƚĂƐǇŽŶ�ŬĂůŝƚĞƐŝŶĞ�ĂůĂŶ�ďŝůŐŝƐŝ�ĚƺǌĞǇŝŶŝŶ�ĞƚŬŝƐŝ͗�'ĞŶĞƚŝŒŝ�ĚĞŒŝƔƚŝƌŝůŵŝƔ�ŽƌŐĂŶŝǌŵĂůĂƌ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�
>ŝƐĂŶƐ�dĞǌŝ͕ �ďĂŶƚ�/ǌǌĞƚ��ĂǇƐĂů�hŶŝǀĞƌƐŝƚǇ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŽůƵ͘ 

dĂƔƉŦŶĂƌ͕�W͘�;ϮϬϭϭͿ͘�^ŽƐǇŽďŝůŝŵƐĞů ƚĂƌƚŦƔŵĂ�ĚĞƐƚĞŬůŝ�ƐĂŒůŦŬ�ĞŒŝƚŝŵŝ�ĞƚŬŝŶůŝŬůĞƌŝŶŝŶ�ŝůŬƂŒƌĞƚŝŵ�ϱ͘�ƐŦŶŦĨ�ƂŒƌĞŶĐŝůĞƌŝŶĚĞ�ƐĂŒůŦŬ�ďŝůŝŶĐŝŶŝŶ�ǀĞ�ŝĕĞƌŝŬ�ďŝůŐŝƐŝŶŝŶ�
ŐĞůŝƔŝŵŝŶĞ�ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͕ DĂƌŵĂƌĂ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕�7ƐƚĂŶďƵů͘ 

dĂǇůĂŶ͕�^͘�;ϭϵϵϬͿ͘�,ĞƉƉŶĞƌ͛ŝŶ�ƉƌŽďůĞŵ�ĕƂǌŵĞ�ĞŶǀĂŶƚĞƌŝŶŝŶ�ƵǇĂƌůĂŵĂ͕�ŐƺǀĞŶŝƌůŝŬ�ǀĞ�ŐĞĕĞƌůŝŬ�ĕĂůŦƔŵĂůĂƌŦ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͕��ŶŬĂƌĂ�
mŶŝǀĞƌƐŝƚĞƐŝ͕��ŶŬĂƌĂ. 

dĞŬĞůŝ͕� �͘� ;ϮϬϬϵͿ͘� �ƌŐƺŵĂŶƚĂƐǇŽŶ� ŽĚĂŬůŦ� ƐŦŶŦĨ� ŽƌƚĂŵŦŶŦŶ� ƂŒƌĞŶĐŝůĞƌŝŶ� ĂƐŝƚ-ďĂǌ� ŬŽŶƵƐƵŶĚĂŬŝ� ŬĂǀƌĂŵƐĂů� ĚĞŒŝƔŝŵůĞƌŝŶĞ� ǀĞ� ďŝůŝŵŝŶ� ĚŽŒĂƐŦŶŦ�
ŬĂǀƌĂŵĂůĂƌŦŶĂ�ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͕  'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŶŬĂƌĂ. 

Toulmin, S. E. (2003). dŚĞ�ƵƐĞƐ�ŽĨ�ĂƌŐƵŵĞŶƚ͘��ĂŵďƌŝĚŐĞ�ƵŶŝǀĞƌƐŝƚǇ�ƉƌĞƐƐ͕ �ĂŵďƌŝĚŐĞ͘ 
dƺŵŬĂǇĂ͕� ^͕͘� Θ� 7ĨůĂǌŽŒůƵ͕� h͘� �͘� ;ϮϬϬϬͿ͘� �� m� ^ŦŶŦĨ� ƂŒƌĞƚŵĞŶůŝŒŝ� ƂŒƌĞŶĐŝůĞƌŝŶŝŶ� ŽƚŽŵĂƚŝŬ� ĚƺƔƺŶĐĞ� ǀĞ� ƉƌŽďůĞŵ� ĕƂǌŵĞ� ĚƺǌĞǇůĞƌŝŶŝŶ� ďĂǌŦ� ƐŽƐǇŽ�

ĚĞŵŽŐƌĂĨŝŬ�ĚĞŒŝƔŬĞŶůĞƌĞ�ŐƂƌĞ�ŝŶĐĞůĞŶŵĞƐŝ͘ �ƵŬƵƌŽǀĂ�mŶŝǀĞƌƐŝƚĞƐŝ�^ŽƐǇĂů��ŝůŝŵůĞƌ��ŶƐƚŝƚƺƐƺ��ĞƌŐŝƐŝ, 6;ϲͿ͕�ϭϰϯ- ϭϱϴ͘ 
hůƵĂǇ͕�'͘�;ϮϬϭϮͿ͘�7ůŬƂŒƌĞƚŝŵ�ϳ͘�ƐŦŶŦĨ�ĨĞŶ�ǀĞ�ƚĞŬŶŽůŽũŝ�ĚĞƌƐŝ�ŬƵǀǀĞƚ�ǀĞ�ŚĂƌĞŬĞƚ�ŬŽŶƵƐƵŶƵŶ�ƂŒƌĞƚŝŵŝŶĚĞ�ďŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂ�;ĂƌŐƺŵĂŶƚĂƐǇŽŶͿ�ŽĚĂŬůŦ�

ƂŒƌĞƚŝŵ� ǇƂŶƚĞŵŝŶŝŶ� ƂŒƌĞŶĐŝ� ďĂƔĂƌŦƐŦŶĂ� ĞƚŬŝƐŝŶŝŶ� ŝŶĐĞůĞŶŵĞƐŝ͘ zƺŬƐĞŬ� >ŝƐĂŶƐ� dĞǌŝ͕   <ĂƐƚĂŵŽŶƵ� mŶŝǀĞƌƐŝƚĞƐŝ͕� &ĞŶ� �ŝůŝŵůĞƌŝ� �ŶƐƚŝƚƺƐƺ͕�
<ĂƐƚĂŵŽŶƵ. 

hůƵĕŦŶĂƌ�^ĂŒŦƌ͕�b͘�;ϮϬϬϴͿ͘�&ĞŶ�ďŝůŐŝƐŝ�ĚĞƌƐŝŶĚĞ�ďŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂ�ŽĚĂŬůŦ�ƂŒƌĞƚŝŵŝŶ�ĞƚŬŝŶůŝŒŝŶŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͘ �ŽŬƚŽƌĂ�dĞǌŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕�
'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ͘��ŶŬĂƌĂ͘ 

hůƵĕŦŶĂƌ ^ĂŒŦƌ͕� b͘� h͕͘� Θ� <ŦůŦĕ͕� �͘� ;ϮϬϭϯͿ͘� 7ůŬƂŒƌĞƚŝŵ� ƂŒƌĞŶĐŝůĞƌŝŶŝŶ� ďŝůŝŵŝŶ� ĚŽŒĂƐŦŶŦ� ĂŶůĂŵĂ� ĚƺǌĞǇůĞƌŝŶĞ� ďŝůŝŵƐĞů� ƚĂƌƚŦƔŵĂ� ŽĚĂŬůŦ� ƂŒƌĞtimin 
ĞƚŬŝƐŝ͘ ,ĂĐĞƚƚĞƉĞ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ�&ĂŬƺůƚĞƐŝ��ĞƌŐŝƐŝ, ϰϰ(44), 308-ϯϭϴ͘ 

zĂůĕŦŶ��ĞůŝŬ͕��͘�;ϮϬϭϬͿ͘��ŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂ�;ĂƌŐƺŵĂŶƚĂƐǇŽŶͿ�ĞƐĂƐůŦ�ƂŒƌĞƚŝŵ�ǇĂŬůĂƔŦŵŦŶŦŶ� ůŝƐĞ�ƂŒƌĞŶĐŝůĞƌŝŶŝŶ�ŬĂǀƌĂŵƐĂů�ĂŶůĂŵĂůĂƌŦ͕�ŬŝŵǇĂ�ĚĞƌƐŝŶĞ�
ŬĂƌƔŦ�ƚƵƚƵŵůĂƌŦ͕�ƚĂƌƚŦƔŵĂ�ŝƐƚĞŬůŝůŝŬůĞƌŝ�ǀĞ�ŬĂůŝƚĞƐŝ�ƺǌĞƌŝŶĞ�ĞƚŬŝƐŝŶŝŶ�ŝŶĐĞůĞŶŵĞƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�ůŝƐĂŶƐ�ƚĞǌŝ͕�'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ, �Œŝƚŝŵ�
�ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŶŬĂƌĂ͘ 

zĂůĕŦŶŬĂǇĂ͕� /͘� ;ϮϬϭϴͿ͘ �ůƚŦŶĐŦ� ƐŦŶŦĨ� ƐĞǀŝǇĞƐŝŶĚĞ� ĂƌŐƺŵĂŶƚĂƐǇŽŶ� ŽĚĂŬůŦ� ĞƚŬŝŶůŝŬůĞƌůĞ� ĚŽůĂƔŦŵ� ƐŝƐƚĞŵŝ� ŬŽŶƵƐƵŶƵŶ� ƂŒƌĞƚŝŵŝŶŝŶ� ĂŬĂĚĞŵŝŬ� ďĂƔĂƌŦǇĂ͕�
ŬĂǀƌĂŵƐĂů�ĂŶůĂŵĂǇĂ�ǀĞ�ĂƌŐƺŵĂŶƚĂƐǇŽŶ�ƐĞǀŝǇĞůĞƌŝŶĞ�ĞƚŬŝƐŝ. zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�ůŝƐĂŶƐ�ƚĞǌŝ͕  WĂŵƵŬŬĂůĞ�mŶŝǀĞƌƐŝƚĞƐŝ͕��Œŝƚŝŵ��ŝůŝŵůĞƌŝ�
�ŶƐƚŝƚƺƐƺ͕��ĞŶŝǌůŝ͘ 

zĞƔŝůŽŒůƵ͕�^͘�E͘�;ϮϬϬϳͿ͘�'ĂǌůĂƌ�ŬŽŶƵƐƵŶƵŶ�ůŝƐĞ�ƂŒƌĞŶĐŝůĞƌŝŶĞ�ďŝůŝŵƐĞů�ƚĂƌƚŦƔŵĂ�;ĂƌŐƺŵĂŶƚĂƐǇŽŶͿ�ŽĚĂŬůŦ�ǇƂŶƚĞŵ�ŝůĞ�ƂŒƌĞƚŝŵŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�ĚŽŬƚŽƌĂ�
ƚĞǌŝ͘�'Ăǌŝ�mŶŝǀĞƌƐŝƚĞƐŝ��Œŝƚŝŵ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŶŬĂƌĂ. 

zŦůĚĂŶ��ƐůĂŶ͕�P͕͘�ϮϬϭϴ͘�&ĞŶ�ƂŒƌĞƚŝŵŝŶĚĞ�ĂƌŐƺŵĂŶƚĂƐǇŽŶ�ǇƂŶƚĞŵŝŶŝŶ�ŬƵůůĂŶŦůŵĂƐŦŶŦŶ�ĂŬĂĚĞŵŝŬ�ďĂƔĂƌŦ͕�ďŝůŝŵƐĞů�ƐƺƌĞĕ�ǀĞ�ƉƌŽďůĞŵ�ĕƂǌŵĞ�ďĞĐĞƌŝůĞƌŝŶĞ�
ĞƚŬŝƐŝ͘ zĂǇŦŶůĂŶŵĂŵŦƔ�zƺŬƐĞŬ�>ŝƐĂŶƐ�dĞǌŝ͘��ƺůĞŶƚ��ĐĞǀŝƚ�mŶŝǀĞƌƐŝƚĞƐŝ͕�&ĞŶ��ŝůŝŵůĞƌŝ��ŶƐƚŝƚƺƐƺ͕��ŽŶŐƵůĚĂŬ͘ 

zŦůĚŦƌŦŵ͕�&͘�̂ ͘�;ϮϬϮϬͿ͘��ƌŐƺŵĂŶƚĂƐǇŽŶ�KĚĂŬůŦ�PŒƌĞŶŵĞ�zĂŬůĂƔŦŵŦǇůĂ�7ůŐŝůŝ��ŝůŝŵƐĞů��ĂůŦƔŵĂůĂƌŦŶ�7ŶĐĞůĞŶŵĞƐŝ͘ <ĂƐƚĂŵŽŶƵ��Œŝƚŝŵ��ĞƌŐŝƐŝ, Ϯϴ(5), 2058-
2070. 

�ŽŚĂƌ͕��͕͘�Θ�EĞŵĞƚ͕�&͘�;ϮϬϬϮͿ͘�&ŽƐƚĞƌŝŶŐ�ƐƚƵĚĞŶƚƐΖ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ĂƌŐƵŵĞŶƚĂƚŝŽŶ�ƐŬŝůůƐ�ƚŚƌŽƵŐŚ�ĚŝůĞŵŵĂƐ�ŝŶ�ŚƵŵĂŶ�ŐĞŶĞƚŝĐƐ͘ :ŽƵƌŶĂů�ŽĨ�ZĞƐĞĂƌĐŚ�
ŝŶ�^ĐŝĞŶĐĞ�dĞĂĐŚŝŶŐ͗�dŚĞ�KĨĨŝĐŝĂů�:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�EĂƚŝŽŶĂů��ƐƐŽĐŝĂƚŝŽŶ�ĨŽƌ�ZĞƐĞĂƌĐŚ�ŝŶ�^ĐŝĞŶĐĞ�dĞĂĐŚŝŶŐ, 39;ϭͿ͕�ϯϱ-ϲϮ͘ 
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|�ƌĂƔƚŦƌŵĂ�DĂŬĂůĞƐŝ�ͬ�Research Article| 

dŚĞ��ŶĂůǇƐŝƐ�ŽĨ�/ŶƐƚƌƵĐƚŝŽŶĂů��ĞŚĂǀŦŽƌ�ŽĨ�/ŶĐůƵƐŝǀĞ��ůĂƐƐƌŽŽŵ�dĞĂĐŚĞƌƐ�ŝŶ�^ĐŝĞŶĐĞ��ůĂƐƐĞƐ 

<ĂǇŶĂƔƚŦƌŵĂ�^ŦŶŦĨŦ�PŒƌĞƚŵĞŶůĞƌŝŶŝŶ�&ĞŶ��ŝůŝŵůĞƌŝ��ĞƌƐůĞƌŝŶĚĞŬŝ�PŒƌĞƚŝŵ��ĂǀƌĂŶŦƔůĂƌŦŶŦŶ�
7ŶĐĞůĞŶŵĞƐŝ 1 

DƵƐƚĂĨĂ�<hZd2,  

<ĞǇǁŽƌĚƐ 
1. Inclusive Education 

2. ^ƚƵĚĞŶƚƐ with Visual 
7ŵƉĂŝƌŵĞŶƚƐ 

3. ^ĐŝĞŶĐĞ��ůĂƐƐĞƐ 

4. Instructional 
Behaviors 

5. Effective Teaching 

 

�ďƐƚƌĂĐƚ 
WƵƌƉŽƐĞ͗�dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ĂŝŵĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌƐ�ŽĨ�ƚŚĞ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�;ƚŚĞ�ƉƌŽǀŝĚĞĚ�
ůĞĂƌŶŝŶŐ� ŽƉƉŽƌƚƵŶŝƚŝĞƐ͕�ǁŚĞƚŚĞƌ� ƚŚĞ� ƚĞĂĐŚĞƌƐ� ĐŽŶĚƵĐƚĞĚ� Ă� ĐůĞĂƌ� ĂŶĚ� ĐŽŵƉƌĞŚĞŶƐŝďůĞ� ŝŶƐƚƌƵĐƚŝŽŶ͕� ĂŶĚ� the inclusion of the 
ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚƐ�ŝŶ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐͿ�ŝŶ�ƐĐŝĞŶĐĞ�classes ĂƚƚĞŶĚĞĚ�ďǇ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚƐ͘� 

Model: dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�^ŝŶŐůĞ�^ĐƌĞĞŶŝŶŐ�DŽĚĞů͘�dŚĞ�ƐƚƵĚǇ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ŝŶĐůƵĚĞĚ�ϭϭ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�
ĞŵƉůŽǇĞĚ�ŝŶ�ƉƌŝŵĂƌǇ�ƐĐŚŽŽůƐ�ůŽĐĂƚĞĚ�ŝŶ�ƚŚĞ�ĐĞŶƚƌĂů�ĚŝƐƚƌŝĐƚƐ�ŽĨ��ŶŬĂƌĂ�WƌŽǀŝŶĐĞ�ĂŶĚ�ϭϭ�ǀŝƐƵĂůůǇ�ŝŵƉĂŝƌĞĚ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ĂƚƚĞŶĚĞd 
their classes. The study data were collected with videos recorded in science classes instructed in the ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚeachers’ 
ĐůĂƐƐƌŽŽŵƐ. The ƐƚƵĚǇ�ĚĂƚĂ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ǁŝƚŚ�ƚŚĞ�Η/ŶƐƚƌƵĐƚŝŽŶĂů��ĞŚĂǀŝŽƌ��ƐƐĞƐƐŵĞŶƚ�dŽŽů�;/��dͿΗ�ĚĞǀĞůŽƉĞĚ͘� 

Findings: dŚĞ�ƐƚƵĚǇ�ĚĂƚĂ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ŽĨ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚĞĂĐŚĞƌƐ�ǁĂƐ�ŝŶĂĚĞƋƵĂƚĞ�ďĂƐĞĚ�ŽŶ�
ƉƌŽǀŝĚĞĚ�ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͕�ĐůĞĂƌ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŝŶƐƚƌƵĐƚŝŽŶ͕�ĂŶĚ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�
ŝŵƉĂŝƌŵĞŶƚ�ŝŶ�ĞĚƵĐĂƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ 

 

Pǌ 
�ĂůŦƔŵĂŶŦŶ��ŵĂĐŦ͗� �ƌĂƔƚŦƌŵĂŶŦŶ� ĂŵĂĐŦ͕� ŐƂƌŵĞ� ǇĞƚĞƌƐŝǌůŝŒŝ� ŽůĂŶ� ƂŒƌĞŶĐŝůĞƌŝŶ� ŬĂǇŶĂƔƚŦƌŵĂ� ĞŒŝƚŝŵŝŶĞ� ĚĞǀĂŵ�ĞƚƚŝŒŝ� ƐŦŶŦĨůĂƌĚĂŬŝ�
ƂŒƌĞƚŵĞŶůĞƌŝŶ�ĨĞŶ�ďŝůŝŵůĞƌŝ�ĚĞƌƐůĞƌŝŶĚĞŬŝ�ƂŒƌĞƚŝŵ�ĚĂǀƌĂŶŦƔůĂƌŦŶŦ�;ƂŒƌĞŶĐŝůĞƌĞ�ƐƵŶĚƵŬůĂƌŦ�ƂŒƌĞŶŵĞ�ĨŦƌƐĂƚůĂƌŦ͕�ƂŒƌĞŶĐŝůĞƌĞ�ƂŒƌĞƚŝŵŝ�
ĂĕŦŬ�ǀĞ�ĂŶůĂƔŦůŦƌ�ďŝƌ�ďŝĕŝŵĚĞ�ƐƵŶƵƉ�ƐƵŶŵĂĚŦŬůĂƌŦ�ǀĞ�ŐƂƌŵĞ�ǇĞƚĞƌƐŝǌůŝŒŝ�ŽůĂŶ�ƂŒƌĞŶĐŝůĞƌŝ�ďƵ�ĚĞƌƐůĞƌĚĞ�ŐĞƌĕĞŬůĞƔƚŝƌŝůĞŶ�ƂŒƌĞƚŝŵ�
ĞƚŬŝŶůŝŬůĞƌŝŶĞ�ŬĂƚŵĂůĂƌŦ�ďĂŬŦŵŦŶĚĂŶͿ�ďĞƚŝŵůĞŵĞŬƚŝƌ͘� 

DĂƚĞƌǇĂů�ǀĞ�zƂŶƚĞŵ͗��Ƶ�ĂŵĂĕ�ĚŽŒƌƵůƚƵƐƵŶĚĂ�ĂƌĂƔƚŦƌŵĂ�ŵŽĚĞůŝ�ŽůĂƌĂŬ�ƚĂƌĂŵĂ�ŵŽĚĞůůĞƌŝŶĚĞŶ�dĞŬŝů�dĂƌĂŵĂ�DŽĚĞůŝ�ŬƵůůĂŶŦůŵŦƔƚŦƌ͘�
�ƌĂƔƚŦƌŵĂŶŦŶ�ŬĂƚŦůŦŵĐŦůĂƌŦ͕��ŶŬĂƌĂ�7ůŝ͛ŶĞ�ďĂŒůŦ�ŵĞƌŬĞǌ�ŝůĕĞůĞƌĚĞŬŝ�ŝůŬŽŬƵůůĂƌĚĂ�ŐƂƌĞǀ�ǇĂƉĂŶ�ϭϭ�ƐŦŶŦĨ�ƂŒƌĞƚŵĞŶŝ�ǀĞ�ďƵ�ƂŒƌĞƚŵĞŶůĞƌŝŶ�
ƐŦŶŦĨůĂƌŦŶĚĂ�ĞŒŝƚŝŵŝŶĞ�ĚĞǀĂŵ�ĞĚĞŶ�ϭϭ�ŐƂƌŵĞ�ǇĞƚĞƌƐŝǌůŝŒŝ�ŽůĂŶ�ƂŒƌĞŶĐŝĚŝƌ͘�sĞƌŝůĞƌŝŶŝŶ�ƚŽƉůĂŶŵĂƐŦ�ŝĕŝŶ�ǀĞƌŝ�ƚŽƉůĂŵĂ�ĂƌĂĐŦ�ŽůĂƌĂk, 
ƐŦŶŦĨ�ƂŒƌĞƚŵĞŶůĞƌŝŶŝŶ�ĨĞŶ�ďŝůŝŵůĞƌŝ�ĚĞƌƐůĞƌŝŶĚĞ�ŐĞƌĕĞŬůĞƔƚŝƌŝůĞŶ�ǀŝĚĞŽ�ŬĂǇŦƚůĂƌŦ�ǀĞ�ƚŽƉůĂŶĂŶ�ǀŝĚĞŽ�ŬĂǇŦƚůĂƌŦŶŦŶ�ĚĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝ�
ŝĕŝŶ�ŐĞůŝƔƚŝƌŝůĞŶ�͞PŒƌĞƚŝŵ��ĂǀƌĂŶŦƔůĂƌŦ��ĞŒĞƌůĞŶĚŝƌŵĞ��ƌĂĐŦ ;P���Ϳ͟�ŬƵůůĂŶŦůŵŦƔƚŦƌ.  

Bulgular: �ƌĂƔƚŦƌŵĂ� ďƵůŐƵůĂƌŦ͕� ĂƌĂƔƚŦƌŵĂǇĂ� ŬĂƚŦůĂŶ� ƂŒƌĞƚŵĞŶůĞƌŝŶ� ƂŒƌĞƚŝŵ� ĚĂǀƌĂŶŦƔůĂƌŦŶŦŶ͖� ƂŒƌĞŶĐŝůĞƌĞ� ƐƵŶĚƵŬůĂƌŦ� ƂŒƌĞŶŵĞ�
ĨŦƌƐĂƚůĂƌŦ͕� ƂŒƌĞŶĐŝůĞƌĞ� ĂĕŦŬ� ǀĞ� ĂŶůĂƔŦůŦƌ� ďŝƌ� ƂŒƌĞƚŝŵ� ƐƵŶŵĂůĂƌŦ� ǀĞ� ŐƂƌŵĞ� ǇĞƚĞƌƐŝǌůŝŒŝ� ŽůĂŶ� ƂŒƌĞŶĐŝůĞƌŝ� ƂŒƌĞƚŝŵ� ĞƚŬŝŶůŝŬůĞƌŝŶĞ 
ŬĂƚŵĂůĂƌŦ�ďĂŬŦŵŦŶĚĂŶ�ǇĞƚĞƌƐŝǌ�ŽůĚƵŒƵŶƵ�ŐƂƐƚĞƌŵĞŬƚĞĚŝƌ͘ 
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sŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ� ŝƐ�Ă� ƌĂƌĞ�ĚŝƐĂďŝůŝƚǇ� ;<ŝƌŬ͕�'ĂůůĂŐŚĞƌ͕��ŽůĞŵĂŶ͕�ϮϬϭϳ͖�dƵŶĐĞƌ͕�ϮϬϭϭͿ͘��ŽŵƉĂƌĞĚ ƚŽ�ƚŚĞŝƌ�ƉĞĞƌƐ�ǁŝƚŚ� ƚǇƉŝĐĂů�
ĚĞǀĞůŽƉŵĞŶƚ͕�ƚŚĞ�ůŝŵŝƚĞĚ�ƵƐĞ�ŽĨ�ŽďƐĞƌǀĂƚŝŽŶ�ĂŶĚ�ŝŵŝƚĂƚŝŽŶ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ďǇ�ŝŶĚŝǀŝĚƵĂůƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ĚƵĞ�ƚŽ�ƚŚĞŝƌ�ůŝŵŝƚĞĚ�
eǇĞƐŝŐŚƚ�Žƌ�ƚŚĞ�ůĂĐŬ�ŽĨ�ŝƚ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�ůŝŵŝƚƐ�ƚŚĞŝƌ�ůĞĂƌŶŝŶŐ�ƚŚƌŽƵŐŚ�ŽďƐĞƌǀĂƚŝŽŶ�ĂŶĚ�ŝŵŝƚĂƚŝŽŶ�;dƵŶĐĞƌ͕�ϮϬϭϭͿ͘�dŚŝƐ�ŵĂǇ�ĐĂƵƐe an 
ŝŶĚŝǀŝĚƵĂů�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ƚŽ�ĚĞƉĞŶĚ�ŽŶ�ŽƚŚĞƌƐ�ƚŽ�ůĞĂƌŶ�ĂďŽƵƚ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ͘�/Ŷ�ƚŚĞ�ĂďƐĞŶĐĞ�ŽĨ�ƐƉĞĐŝĂů�ĂƌƌĂŶŐĞŵĞŶƚƐ�
dƵƌŝŶŐ�ƉƌĞƐĐŚŽŽů�ĂŶĚ�school-age͕�ĐŚŝůĚƌĞŶ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ŵĂǇ�ĞǆƉĞƌŝĞŶĐĞ�ĐŽŐŶŝƚŝǀĞ�ĂŶĚ�ƐŽĐŝĂů�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽďůĞŵƐ, 
ĂŶĚ�ƚŚĞŝƌ�ůĞĂƌŶŝŶŐ�ƐŬŝůůƐ�ĂŶĚ�ƉĞƌƐŽŶĂů�ĂƉƚŝƚƵĚĞƐ�ŵĂǇ�ŶŽƚ�ĚĞǀĞůŽƉ�;�ĂŝůĞǇ�ĂŶĚ�tŶŝŶŐ͖�ϭϵϵϰ͕�DĐ�ůůŝƐƚĞ�ĂŶĚ�'ƌĂǇ͖�ϮϬϬϳͿ͘�/Ŷ�ĂĚĚŝƚion 
to alů� ƚŚĞƐĞ� ĚĞǀĞůŽƉŵĞŶƚĂů� ĂŶĚ� ĚŝƐĐŝƉůŝŶĂƌǇ� ĂƌĞĂƐ͕� ŽŶĞ� ŽĨ� ƚŚĞ� ĂƌĞĂƐ�ǁŚĞƌĞ� ŝŶĚŝǀŝĚƵĂůƐ�ǁŝƚŚ� ǀŝƐƵĂů� ĚŝƐĂďŝůŝƚŝĞƐ�ŵĂǇ� ĞǆƉĞƌŝĞŶĐĞ�
ƉƌŽďůĞŵƐ�in science education ;�ƵƌƌĞ͕�ϮϬϭϬͿ͘ 

^ŝŶĐĞ� ƚŚĞ� ƐĐŝĞŶĐĞ� class ĐŽŶƚĞŶƚ� ŝŶĐůƵĚĞƐ� ĐŽŵƉůĞǆ� ĐŽŶĐĞƉƚƐ� ǁŝƚŚ� Ă� ƐƚƌƵĐƚƵƌĞ� ƚŚĂƚ� ƌĞƋƵŝƌĞƐ� ƚhe use of eyesight, such as 
ĞǆƉĞƌŝŵĞŶƚƐ͕�ŽďƐĞƌǀĂƚŝŽŶ͕�ĐůĂƐƐŝĨŝĐĂƚŝŽŶ͕�ĐŽŵŵƵŶŝĐĂƚŝŽŶ͕�ŵĞĂƐƵƌĞŵĞŶƚ, ĂŶĚ�ƉƌĞĚŝĐƚŝŽŶ͕�ŝƚ�ĐŽƵůĚ�ďĞ�ƌĂƚŚĞƌ�ĚŝĨĨŝĐƵůƚ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�
ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ƚŽ�ůĞĂƌŶ�ƐĐŝĞŶĐĞ�class ƚŽƉŝĐƐ�;&ƌĂƐĞƌ�ĂŶĚ�DĂŐƵǀŚĞ͕�ϮϬϬϴ͖�<ƵŵĂƌ͕�ZĂŵĂƐĂŵǇ, and ^ƚĞĨĂŶŝĐŚ͕�ϮϬϬϭ͖�WĞŶƌŽĚ͕�
,ĂůĞǇ�ĂŶĚ�DĂƚŚĞƐŽŶ͕�ϮϬϬϲ͖�^ĐŚůĞƉƉĞŶďĂĐŚ͕�ϭϵϵϲͿ͘� �ƵƌƌĞ�;ϮϬϭϬͿ�ĞǆƉůĂŝŶĞĚ�ƚŚĞ�ůŝŵŝƚĂƚŝŽŶƐ�ŽĨ�ďůŝŶĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�ƐĐŝĞŶĐĞ�class. 
dŚĞƐĞ�ůŝŵŝƚĂƚŝŽŶƐ�ĂƌĞ�ƚŚĞ�ĞǆĂŵƉůĞƐ�ŐŝǀĞŶ�ŽŶůǇ�ǀĞƌďĂůůǇ͖�ŝƚ ƚĂŬĞƐ�Ă�ůŽƚ�ŽĨ�ƚŝŵĞ�ĨŽƌ�students to detect ǀŝƐƵĂů�ĞůĞŵĞŶƚƐ�ƐƵĐŚ�ĂƐ�ŐƌĂƉŚŝĐ�
ŵĂƉƐ�ŝŶ�ƉƌŝŶƚĞĚ�ŵĂƚĞƌŝĂůƐ, ĂŶĚ�ƚĞĂĐŚĞƌƐ�ĂƌĞ�ĂďůĞ�ƚŽ�ƐƚƵĚǇ�ǁŝƚŚŽƵƚ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ůŝŵŝƚĂƚŝŽŶƐ�ŽĨ�ƚŚĞ�ƚŽŽůƐ�(Braille tools, ĐŽŵƉƵƚĞƌƐ, 
etc.) ƵƐĞĚ�ďǇ�ǀŝƐƵĂůůǇ� ŝŵƉĂŝƌĞĚ�ƐƚƵĚĞŶƚƐ�ƚŽ�ŵĂŬĞ�ŶŽƚĞƐ͘ dŚĞ� ůĂĐŬ�ŽĨ�ƐǇƐƚĞŵĂƚŝĐ� ŝŶƐƚƌƵĐƚŝŽŶ ƚŽ�ĞůŝŵŝŶĂƚĞ�ƚŚĞƐĞ� ůŝŵŝƚĂƚŝŽŶƐ�ĐŽƵůĚ�
result in ƚŚĞƐĞ�ŝŶĚŝǀŝĚƵĂůƐΖ�ƵŶĂǀĂŝůĂďŝůŝƚǇ�ŽĨ�ƐĐŝĞŶĐĞ�classes ;<ƵŵĂƌ͕�ZĂŵĂƐĂŵǇ, ĂŶĚ�^ƚĞĨĂŶŝĐŚ͕�ϮϬϬϭͿ͘ 

/Ŷ�Ă�ƐƚƵĚǇ�ĐŽŶĚƵĐƚĞĚ�ďǇ�ƚŚĞ��ŵĞƌŝĐĂŶ�ZĞƐĞĂƌĐŚ�/ŶƐƚŝƚƵƚĞ�ŝŶ�ϮϬϬϮ͕�ŝƚ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞƐ�ŽĨ�ƚŚĞ�ŝŶĚŝǀiduals with 
ƐĞŶƐŽƌǇ� ůŽƐƐ� ;ǀŝƐƵĂů�Žƌ�ĂƵĚŝƚŽƌǇͿ� ŝŶ� ƐĐŝĞŶƚŝĨŝĐ� ƚŽƉŝĐƐ�ǁĞƌĞ�ĂůĂƌŵŝŶŐůǇ� ůŽǁĞƌ�ǁŚĞŶ�ĐŽŵƉĂƌĞĚ� ƚŽ� ƚŚĞŝƌ�ƉĞĞƌƐ� ;�ŵĞƌŝĐĂŶ�ZĞƐĞĂƌĐŚ�
Institute, cited in Penrod, Haley, ĂŶĚ�DĂƚŚĞƐŽŶ͕� ϮϬϬϲͿ͘� /Ŷ� Ă� ƐŝŵŝůĂƌ� ƐƚƵĚǇ͕��ŬŬƵƔ ;ϮϬϬϲͿ� ĐŽŵƉĂƌĞĚ� ƚŚĞ� ĂĐŚŝĞǀĞŵĞŶƚ� ůĞǀĞůs of 
ĞůĞŵĞŶƚĂƌǇ� ƐĐŚŽŽů� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ĂŶĚ� ǁŝƚŚŽƵƚ� ĞǇĞƐŝŐŚƚ� ŝŶ� DĂƚŚĞŵĂƚŝĐƐ� ĂŶĚ� ^ĐŝĞŶĐĞ� ĐůĂƐƐĞs in Turkey and concluded that 
ŝŶĚŝǀŝĚƵĂůƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ĞǆŚŝďŝƚĞĚ�ůŽǁĞƌ�ĂĐŚŝĞǀĞŵĞŶƚ�ůĞǀĞůƐ�ǁŚĞŶ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞŝƌ�ƉĞĞƌƐ͘ On the other hand, research 
has shŽǁŶ� ƚŚĂƚ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ� ŶĞĞĚ� ƉŚǇƐŝĐĂů� ĞŶǀŝƌŽŶŵĞŶƚ� ĂĚĂƉƚĂƚŝŽŶƐ� ;ƐĞĂƚŝŶŐ� ĂƌƌĂŶŐĞŵĞŶƚ͕� ĂĐĐĞƐƐ� ƚŽ�
ŵĂƚĞƌŝĂůƐ͕�ůŝŐŚƚŝŶŐ͕�ĞƚĐ͘Ϳ͕�ĞĚƵĐĂƚŝŽŶĂů�ŵĂƚĞƌŝĂů�ĂĚĂƉƚĂƚŝŽŶƐ�;�ƌĂŝůůĞ�ƉƌŝŶƚĞĚ�ŵĂƚĞƌŝĂůƐ, ĞƚĐ͘Ϳ͕�ƐƵƉƉŽƌƚ�ƐƚĂĨĨ�;ůĂďŽƌĂƚŽƌǇ assistant, etc.), 
ĂŶĚ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĚĂƉƚĂƚŝŽŶƐ�;ĞǆƉůŝĐŝƚ�ƚĞĂĐŚŝŶŐ͕�ĂůƚĞƌŶĂƚŝŶŐ�ĂƐƐĞƐƐŵĞŶƚ�ƚĞĐŚŶŝƋƵĞ͕�ĞĨĨĞĐƚŝǀĞ�ƐƚƵĚĞŶƚ-teacher interaction, etc.) to 
ďĞƚƚĞƌ�ďĞŶĞĨŝƚ�ĨƌŽŵ�a ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�;bĂŚŝŶ�ĂŶĚ�zƂƌĞŬ͕�ϮϬϬϵ͖��ŽƌůƵŽŒůƵ�ĂŶĚ�^Ƃǌďŝůŝƌ͕�ϮϬϭϳͿ͘ /Ŷ�ƚŚŝƐ�ĐŽŶƚĞǆƚ͕�ƐĐŝĞŶĐĞ�ƚĞĂching 
ǀŝƐƵĂůůǇ� ŝŵƉĂŝƌĞĚ� ƐƚƵĚĞŶƚƐ� ƐŚŽƵůĚ� ďĞ� ĐĂƉĂďůĞ� ŽĨ�ŵĞĞƚŝŶŐ� ĚŝĨĨĞƌĞŶƚ� ĞĚƵĐĂƚŝŽŶĂů� ŶĞĞĚƐ� ĂŶĚ�ŵĂǆŝŵŝǌŝŶŐ� ƚŚĞ� ůĞǀĞů� ŽĨ� ĞĚƵĐĂƚŝŽŶ�
ƉĞƌĨŽƌŵĂŶĐĞ͘�KŶĞ�ŽĨ� ƚŚĞ� ŬĞǇ� ƉƌŝŶĐŝƉůĞƐ�of educational ĂƌƌĂŶŐĞŵĞŶƚ for ǀŝƐƵĂůůǇ� ŝŵƉĂŝƌĞĚ� ƐƚƵĚĞŶƚƐ� ŝƐ� ƚŚĞ� ƐĞƚƚŝŶŐ� ŽĨ� ƚŚĞ least 
eduĐĂƚŝŽŶĂů�ĞŶǀŝƌŽŶŵĞŶƚ͘�  

The inclusion, ĚĞǀĞůŽƉĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ůĞĂƐƚ�ƌĞƐƚƌŝĐƚŝǀĞ�ĞĚƵĐĂƚŝŽŶĂů�ĞŶǀŝƌŽŶŵĞŶƚ�ĐŽŶĐĞƉƚ͕�ǁĂƐ clearly defined ŵĂŝŶůǇ in decree 
no. Five hundred seventy-three ĞŶĂĐƚĞĚ�ŝŶ�ϭϵϵϳ�ŝŶ�dƵƌŬĞǇ͕�ĂŶĚ�ƚŚĞ�ĨŝŶĂů�ĨŽƌŵ�ǁĂƐ�ƉƵďůŝƐŚĞĚ�ŝŶ�the ^ƉĞĐŝĂů��ĚƵĐĂƚŝŽŶ�^ĞƌǀŝĐĞƐ�
�ŝƌĞĐƚŝǀĞ͘�dŚĞ�ĞǆƉĞĐƚĞĚ�ďĞŶĞĨŝƚƐ�ŽĨ�ŝŶĐůƵƐŝǀĞ�ĂƉƉůŝĐĂƚŝŽŶƐ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĚŝƐĂďŝůŝƚŝĞƐ�ĚĞƉĞŶĚ�ŽŶ�ƚŚĞ�ƋƵĂůŝƚǇ�ĂŶĚ�ĂĚĞƋƵĂĐǇ�of the 
ƐƵƉƉŽƌƚŝǀĞ�ƐƉĞĐŝĂů�ĞĚƵĐĂƚŝŽŶ�ƐĞƌǀŝĐĞƐ�;�ŝŬĞŶ�ĂŶĚ��ĂƚƵ͕�ϮϬϭϬ͖�<ĂƌŐŦŶ͕�ϮϬϬϰ͖�̂ ƵĐƵŽŒůƵ�ĂŶĚ�<ĂƌŐŦŶ, 2010). Inclusive education without 
ƐƉĞĐŝĂů�ĞĚƵĐĂƚŝŽŶ�ƐĞƌǀŝĐĞƐ�ŵĞĂŶƐ�ďƌŝŶŐŝŶŐ�ƚŽŐĞƚŚĞƌ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ƐƉĞĐŝĂů�ŶĞĞĚƐ�ĂŶĚ�ƚǇƉŝĐĂůůǇ�ĚĞǀĞůŽƉŝŶŐ�ƉĞĞƌƐ�ŽŶůǇ�ƉŚǇƐŝĐĂůůǇ 
;<ĂƌŐŦŶ͕�ϮϬϬϰͿ͘  

/ƚ� ŝƐ�ŶŽƚ�ƉŽƐƐŝďůĞ�ĨŽƌ�ŝŶĐůƵƐŝǀĞ�ĞŶǀŝƌŽŶŵĞŶƚƐ�that allow ŽŶůǇ�ƉŚǇƐŝĐĂů�ĞƋƵŝƚǇ ƚŽ�ĂĚĞƋƵĂƚĞůǇ�ŵĞĞƚ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�
ĚŝƐĂďŝůŝƚŝĞƐ�;ĞŶǀŝƌŽŶŵĞŶƚal͕�ŵĂƚĞƌŝĂů, and educational needs). Effective inclusive ƉƌĂĐƚŝĐĞƐ�could only lead to ĞǆƉĞĐƚĞĚ�ďĞŶĞĨŝƚs 
with the ĐŽůůĂďŽƌĂƚŝŽŶ ŽĨ�ĞǆƉĞƌƚƐ�ĨƌŽŵ various ĚŝƐĐŝƉůŝŶĞƐ�and ƐǇƐƚĞŵĂƚŝĐ�ƉůĂŶŶing. 

 ^ƉĞĐŝĨŝĐ ƐƚƵĚŝĞƐ� ŝŶ� dƵƌŬĞǇ� ĚĞŵŽŶƐƚƌĂƚĞĚ� ƚŚĞ� ĞĨĨĞĐƚŝǀĞŶĞƐƐ� ŽĨ� ƐƉĞĐŝĂů� ĞĚƵĐĂƚŝŽŶ� ƐĞƌǀŝĐĞƐ� ƐƵƉƉŽƌƚ� ĨŽƌ� ƚĞĂĐŚĞƌƐ� ŝŶ� ŝŶĐůƵƐŝǀĞ�
ĐůĂƐƐƌŽŽŵƐ� ;�ƵŵĂŶ-^ĞǀĞƌ͕� ϮϬϬϳ͖� dŝŵƵĕŝŶ͕� ϮϬϬϴ͖�mŶĂů͕� ϮϬϬϴͿ͘�However, there is no data on the educationĂů� ƐƵƉƉŽƌƚ services 
ĂǀĂŝůĂďůĞ� for ƐƉĞĐŝĂů� ĞĚƵĐĂƚŝŽŶ͕� ƚŚĞ� ƌĞƐƉŽŶƐŝďůĞ� ƉĂƌƚŝĞƐ, and the duration of these services in inclusive classes in Turkey. 
&ƵƌƚŚĞƌŵŽƌĞ, the findings of the studies where the views ŽĨ�ƉƌĞƐĐŚŽŽů͕�ĐůĂƐƐƌŽŽŵ, and field teachers on inclusive ƉƌĂĐƚŝĐĞƐ�ĂƌĞ�
ĚĞƚĞƌŵŝŶĞĚ revealed that teachers considered ƚŚĞŵƐĞůǀĞƐ�ŝŶĂĚĞƋƵĂƚĞ�Žƌ�ƌĞƋƵŝƌĞĚ training on inclusive ƉƌĂĐƚŝĐĞƐ�;�ŬĚĞŵŝƌ-Okta, 
ϮϬϬϴ͖��ƚĂǇ͕�ϭϵϵϱ͖��ĂďĂŽŒůĂŶ�Θ�zŦůŵĂǌ͕�ϮϬϭϬ͖��ĂƚƚĂů͕�ϮϬϬϳ͖��ĂƚƵ, <ŦƌĐĂĂůŝ-7ĨƚĂƌ�Θ�hǌƵŶĞƌ͕�ϮϬϬϰ͖��ŝůĞŶ͕�ϮϬϬϳ͖��ŽǌĂƌƐůĂŶ-DĂůŬŽĕ͕�ϮϬϭϬ͖�
Ertunç, ϮϬϬϴ͖�'ƂŬ͕�ϮϬϬϵ͖�<ĂǇĂ͕�ϮϬϬϯ͖�<ĂǇĂ͕�ϮϬϬϱ͖�^ĂŶŦƌ͕�ϮϬϬϵ͖�^Ăƌƚ͕��ůĂ͕�zĂǌůŦŬ͕�Θ�zŦůŵĂǌ͕�ϮϬϭϬ͖�bĞŬĞƌĐŝŽŒůƵ͕�ϮϬϭϬ͖�PǌĞŶŐŝ͕�ϮϬϬϵͿ͕�
stated that they did not receive related training ;�ŬĚĞŵŝƌ-KŬƚĂ͕�ϮϬϬϴ͖��ƐůĂŶ-�ǇĚŽŒĂŶ͕�ϮϬϬϯ͖�<ĂǇĂ͕�ϮϬϬϱͿ�and they could not get 
ĂĚĞƋƵĂte ƐƵƉƉŽƌƚ�ĨƌŽŵ�ƚŚĞ�ĂǀĂŝůĂďůĞ ĞǆƉĞƌƚƐ�;^ĂŶŦƌ͕ϮϬϬϵ͖�^ĂƌĂĕ�ĂŶĚ��ŽůĂŬ͕�ϮϬϭϮ͖�<ĂǇĂ͕�ϮϬϬϱͿ͕�ƚŚĞƌĞ�were no ƐƉĞĐŝĂů�education 
teachers at the school ;�ĂƚƵ͕�ϭϵϵϴ͖��ŝůĞŶ͕�ϮϬϬϳͿ͕�ƚŚĞ�ƉŚǇƐŝĐĂů�ƉƌŽƉĞƌƚŝĞƐ ŽĨ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵƐ�were ŝŶĂĚĞƋƵĂƚĞ ;�ŝůĞŶ͕�ϮϬϬϳ͖�
Kaya, 2005), and the inclusive class sizes were not ĂĚĞƋƵĂƚĞ (Bilen, 2007). These findings suggested that ƐƉĞĐŝĂů�ĞĚƵĐĂƚŝŽŶ ƐƵƉƉŽƌƚ�
and services were ŝŶĂĚĞƋƵĂƚĞ in Turkey. 

The ĨĂĐƚƐ�ŵĞŶƚŝŽŶĞĚ�ĂďŽǀĞ on inclusive education raise several ƋƵĞƐƚŝŽŶƐ: �ƌĞ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĂĨĨĞĐƚĞĚ�ďǇ�ĚŝƐĂďŝůŝƚies ĂĚĞƋƵĂƚĞůǇ�
involved in the instructional activities in inclusive ĐůĂƐƐƌŽŽŵƐ͍� �ŽƵůĚ ĐůĂƐƐƌŽŽŵ� ƚĞĂĐŚĞƌƐ� ŝŵƉůĞŵĞŶƚ� ĂĚĞƋƵĂƚĞ ŵĞƚŚŽĚƐ� ĂŶĚ�
ƚĞĐŚŶŝƋƵĞƐ� that would allow ƚŚĞ� ŝŶǀŽůǀĞŵĞŶƚ� ŽĨ� ƚŚĞ� students with ĚŝƐĂďŝůŝƚies in instructional ĂĐƚŝǀŝƚŝĞƐ͍� dŚĞƐĞ� ĂŶĚ� ƐŝŵŝůĂƌ�
ƋƵĞƐƚŝŽŶƐ� indicate the nature of the ƚĞĂĐŚĞƌƐ͛� ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ͘�sĂƌŝĂďůĞƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ ƚĞĂĐŚĞƌƐΖ�ĞŵƉůŽǇŵĞŶƚ�ŽĨ�ƚŚĞ�ĐůĂƐƐ�
hours effectively, their focus on the students during the class hours, the ŵĂŶĂŐĞŵĞŶt of teacher-student interaction, and their 
ƐƵĐĐĞƐƐ�ŝŶ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ the instruction and evaluation stages would ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ teachers’ instructional 
ďĞŚĂǀŝŽƌ͘ 
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ZĞƉĞĂƚĞĚ� ƐƚƵĚŝĞƐ� ŽŶ� ĞĚƵĐĂƚŝŽŶĂů�ƉƌĂĐƚŝĐĞƐ� ŝŶ� ƐĐŚŽŽůƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ� ƚŚĂƚ� ŝŶƐƚƌƵĐƚŝǀĞ�ďĞŚĂǀŝŽƌ� ĞǆŚŝďŝƚĞĚ�ďǇ� ƚĞĂĐŚĞƌƐ� ŚĂĚ� Ă�

ƐŝŐŶŝĨŝĐĂŶƚ�ŝŵƉĂĐƚ�ŽŶ�ƐƚƵĚĞŶƚ�ůĞĂƌŶŝŶŐ�;DĂƐƚƌŽƉŝĞƌŝ�ĂŶĚ�̂ ĐƌƵŐŐƐ͕�ϮϬϬϮͿ͘�dŚƵƐ͕�ƚŚĞ�authors ĐŽŵƉŝůĞĚ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�ŝŶ�ǀĂƌŝŽƵƐ�
ƐƚƵĚŝĞƐ�ďĂƐĞĚ�ŽŶ�ĚŝĨĨĞƌĞŶƚ�ƚŚĞŽƌŝĞƐ�;ďĞŚĂǀŝŽƌĂů͕�ĐŽŐŶŝƚŝǀĞ͕�ƐŽĐŝĂů� ůĞĂƌŶŝŶŐ͕ ĞƚĐ͘Ϳ�ĂŶĚ�ĐŽŶǀĞƌƚĞĚ�ƚĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ�ƚŚĂƚ� ŝŵƉƌŽǀĞĚ�
ƐƚƵĚĞŶƚ�ĂĐŚŝĞǀĞŵĞŶƚƐ�ŝŶƚŽ�ǀĂƌŝŽƵƐ�ŝŶƐƚƌƵĐƚŝŽŶ�ƉƌŝŶĐŝƉůĞƐ�;�ŽƌŝĐŚ͕�ϮϬϭϴ͖��ůůŝƐ�ĂŶĚ�tŽƌƚŚŝŶŐƚŽŶ͕�ϭϵϵϰ͖�<ŝŶĚƐǁĂƚƚĞƌ͕�tŝůĞŶ�ĂŶĚ�/sher, 
ϭϵϴϴͿ͘�dĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ͕�ǁŚŝĐŚ�ĐŽƵůĚ�ďĞ�ĚĞƐĐƌŝďĞĚ�ĂƐ�ƚŚĞ� ŝŶĐůƵƐŝŽŶ�ŽĨ�ƉƌĂĐƚŝĐĞƐ�ƚŚĂƚ� ŝŵƉƌŽǀĞ�ƐƚƵĚĞŶƚ�ĂĐŚŝĞǀĞŵĞŶƚ�ĂŶĚ�ƐŽĐŝĂů�
ďĞŚĂǀŝŽƌ�;DĂƐƚƌŽƉŝĞƌŝ�ĂŶĚ�^ĐƌƵŐƐƐ͕�ϮϬϬϮͿ͕�ǁĞƌĞ�categorized into ǀĂƌŝŽƵƐ�ŐƌŽƵƉƐ͘ 

ZĞƉĞƚŝƚŝǀĞ� ƐƚƵĚŝĞƐ� ŽŶ� ĞĚƵĐĂƚŝŽŶĂů� ƉƌĂĐƚŝĐĞƐ� ŝŶ� ƐĐŚŽŽůƐ� ĚĞŵŽŶƐƚƌĂƚĞĚ� ƚŚĂƚ� ƚŚĞ� ƚĞĂĐŚĞƌƐ͛� ŝŶƐƚƌƵĐƚŝŽŶĂů� ďĞŚĂǀŝŽƌ� ŵĂŬĞƐ a 
ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ŽŶ�ƐƚƵĚĞŶƚ�ůĞĂƌŶŝŶŐ�;DĂƐƚƌŽƉŝĞƌŝ�Θ�^ĐƌƵŐŐƐ͕�ϮϬϬϮͿ͘�dŚƵƐ͕�ƉƌĞǀŝŽƵƐ�ƐƚƵĚŝĞƐ ĐŽŵƉŝůĞĚ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŽďƚĂŝŶĞĚ�
ďĂƐĞĚ�ŽŶ� ǀĂƌŝŽƵƐ theories (e.g., ďĞŚĂǀŝŽƌŝƐƚ͕� ĐŽŐŶŝƚŝǀĞ͕� ƐŽĐŝĂů� ůĞĂƌŶŝŶŐ͕� ĞƚĐ͘Ϳ� ĂŶĚ� ƚƌĂŶƐĨŽƌŵĞĚ� ƚĞĂĐŚĞƌ� ďĞŚĂǀŝŽƌ� ƚŚĂƚ� ŝŵƉƌŽǀĞd 
student ĂĐŚŝĞǀĞŵĞŶƚ into different instructional ƉƌŝŶĐŝƉůĞƐ�;�ŽƌŝĐŚ͕�ϮϬϭϴ͖��ůůŝƐ�Θ�tŽƌƚŚŝŶŐƚŽŶ͕�ϭϵϵϰ͖�<ŝŶĚƐǁĂƚƚĞƌ͕�tŝůĞŶ͕�Θ�/ƐŚĞƌ͕�
ϭϵϴϴͿ͘� dĞĂĐŚĞƌ� ďĞŚĂǀŝŽƌ� ƚŚĂƚ� ĐŽƵůĚ� ďĞ�ĚĞƐĐƌŝďĞĚ as the ŝŶĐůƵƐŝŽŶ� ŽĨ� ƉƌĂĐƚŝĐĞƐ� ƚŚĂƚ� ŝŵƉƌŽǀĞ� ƐƚƵĚĞŶƚ� ĂĐŚŝĞǀĞŵĞŶƚƐ�and social 
ďĞŚĂǀŝŽƌ�;DĂƐƚƌŽƉŝĞƌŝ�Θ�̂ ĐƌƵŐƐƐ͕�ϮϬϬϮͿ ŚĂƐ�ďĞĞŶ�ĐĂƚĞŐŽƌŝǌĞĚ�ĂƐ�ĨŽůůŽǁƐ͗ (a) student ĞŶŐĂŐĞŵĞŶƚ ŝŶ�ůĞĂƌŶŝŶŐ͕�;ďͿ�ĂĐŚŝĞǀĞŵĞŶƚ rate, 
(c) ƉƌŽǀŝĚŝŶŐ ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�;ŽƉƉŽƌƚƵŶŝƚies to ůĞĂƌŶͿ͕�;ĚͿ�ƋƵĞƐƚŝŽŶŝŶŐ͕�;ĞͿ�ƉƌŽǀŝĚŝŶŐ�ĨĞĞĚďĂĐŬ͕�;ĨͿ�ŐƵŝĚĞĚ�ĂŶĚ�ŝŶĚĞƉĞŶdent 
ƉƌĂĐƚŝĐĞs͕�;ŐͿ�ĚĂŝůǇ͕�ǁĞĞŬůǇ�ĂŶĚ�ŵŽŶƚŚůǇ�ƌĞǀŝĞǁs͕�ĂŶĚ�;ŚͿ�ĞǀĂůƵĂƚŝŽŶƐ�;�ŽƌŝĐŚ͕�ϮϬϭϴ͖��ůůŝƐ�Ğƚ�Ăů͘�tŽƌƚŚŝŶŐƚŽŶ͕�ϭϵϵϰ͖�<ŝŶĚƐǁĂƚƚĞƌ͕�
tŝůĞŶ͕�ĂŶĚ�/ƐŚĞƌ͕�ϭϵϴϴ͖�DĂƐƚƌŽƉŝĞƌŝ�ĂŶĚ�^ĐƌƵŐŐƐ͕�ϮϬϬϮͿ͘ 

dĞĂĐŚĞƌƐΖ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�ŽĨ� ƚĞĂĐŚŝŶŐ�ďĞŚĂǀŝŽƌ�ǁŝůů�ŐĞŶĞƌĂůůǇ�ďĞ�Ă� ĨĂĐƚŽƌ�ƚŚĂƚ� ŝŶĐƌĞĂƐĞƐ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ĞĚƵĐĂƚŝŽŶ͕�ǁŚŝĐŚ�ǁŝůů�
ƉƌŽĚƵĐĞ�ǀĂůƵĂďůĞ ƌĞƐƵůƚƐ�ŝŶ�ƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ƐƉĞĐŝĂů�ŶĞĞĚƐ�ŝŶ�ĐůĂƐƐƌŽŽŵƐ͘�,ŽǁĞǀĞƌ͕�ƚŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ŝŶ�
studŝĞƐ�ƚŚĂƚ�ŝŶǀĞƐƚŝŐĂƚĞĚ�ƚŚĞ�ƚĞĂĐŚĞƌ�ƉƌĂĐƚŝĐĞƐ�ĂŶĚ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ĂŶĚ�ďĞŚĂǀŝŽƌĂů�ǀĂƌŝĂďůĞƐ�ƚŚĂƚ�ĞǆŝƐƚ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ƐƉĞĐŝĂů�
needs ŝŶ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ĞŶǀŝƌŽŶŵĞŶƚ�ŝŶ�dƵƌŬĞǇ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞƌĞ�ǁĞƌĞ�ĚŝĨĨĞƌĞŶĐĞƐ�ŝŶ�ƚŚĞ�ƌƵůĞƐ�ĂĚŽƉƚĞĚ�ŝŶ�ƚŚĞƐĞ�ĐůĂƐƐĞƐ�ĂŶĚ�
ĨƵƌƚŚĞƌ�ĂƉƉůŝĐĂƚŝŽŶƐ�ƚŚĂƚ�ƐƵƉƉŽƌƚ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ŽĨ�ƚĞĂĐŚĞƌƐ�ŝŶ�ŝŶĐůƵƐŝŽŶ�ĐůĂƐƐĞƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ�;�ŬĂůŦŶ͕�ϮϬϬϳ͖�^ƵĐƵŽŒůƵ͕�
�ŬĂůŦŶ�ĂŶĚ�^ĂǌĂŬ-WŦŶĂƌ�ϮϬϬϴ͖�^ƵĐƵŽŒůƵ͕��ŬĂůŦŶ�ĂŶĚ�^ĂǌĂŬ-WŦŶĂƌ͕�ϮϬϭϬ͕�sƵƌĂů�ĂŶĚ�zŦŬŵŦƔ͕�ϮϬϬϴͿ͘�There is no study in the literature 
ŽŶ�ǁŚĂƚ� ƚĞĂĐŚĞƌƐ� ŽĨ� ƐƚƵĚĞŶƚƐ�ǁŝƚŚ� ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ�ŚĂǀĞ�ĚŽŶĞ� ŝŶ� ĞĚƵĐĂƚŝŽŶĂů� Žƌ� ĞŶǀŝƌŽŶŵĞŶƚĂů� ƌĞŐƵůĂƚŝŽŶƐ� ĂŶĚ�ŚŽǁ� ƚŚĞƐĞ�
ƐƚƵĚĞŶƚƐ�ďĞŶĞĨŝƚ� ĨƌŽŵ�ƚŚŝƐ� ŝŶƐƚƌƵĐƚŝŽŶ͘�dŚĞ�ĚŝƌĞĐƚ�ŵŽŶŝƚŽƌŝŶŐ�ŽĨ� ƚŚĞ�ƉƌŽĐĞƐƐ� ŝŶ� ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐĞƐ�ǁŝůů�ŚĞůƉ�ŵĂŬĞ�ŵŽƌĞ�ĂĐĐƵƌĂƚĞ�
decisions in work ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ� ŝĚĞŶƚŝĨǇ�ƉƌŽďůĞŵƐ�ĂŶĚ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘ Knowing the ƐƚƌƵĐƚƵƌĞ and nature of teachers' teaching 
ďĞŚĂǀŝŽƌ�ŝŶ�ŝŶĐůƵƐŝǀĞ�classes ǁŝůů�ŚĞůƉ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƚǇƉĞ͕�ĐŽŶƚĞŶƚ, ĂŶĚ�ƋƵĂŶƚŝƚǇ�ŽĨ�ƐƵƉƉŽƌƚ�ƐĞƌǀŝĐĞƐ�ƚŚĂƚ�ĐůĂƐƐĞƐ�ƌĞƋƵŝƌĞ͘�dŚŝƐ�ƐƚƵĚǇ�
ĂŝŵĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌƐ�ŽĨ�ƚŚĞ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�;ƚŚĞ�ƉƌŽǀŝĚĞĚ�ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ͕�ǁŚĞƚŚer 
ƚŚĞ� ƚĞĂĐŚĞƌƐ� ĐŽŶĚƵĐƚĞĚ�Ă� ĐůĞĂƌ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝďůĞ� ŝŶƐƚƌƵĐƚŝŽŶ, and the ŝŶĐůƵƐŝŽŶ�ŽĨ� ƚŚĞ� ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚƐ� ŝŶ�
instructional activities) in science classes ĂƚƚĞŶĚĞĚ�ďǇ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚƐ͘ 

D�d,K�  

dŚĞ�ZĞƐĞĂƌĐŚ�DŽĚĞů 
The current study analyzed ǀĂƌŝŽƵƐ� ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ŽĨ� ƚŚĞ inclusive ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�during the class hour. Thus, 

ŵƵůƚŝƉůĞ ǀĂƌŝĂďůĞƐ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶƐ͘�dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƐŝŶŐůĞ�ƐĐƌĞĞŶŝŶŐ�ĂƉƉƌŽĂĐŚ͘�
/Ŷ� ƚŚŝƐ� ĂƉƉƌŽĂĐŚ͕� ƚŚĞ� ĞǀĞŶƚ͕� ŝƚĞŵ͕� ŝŶĚŝǀŝĚƵĂů͕� ŐƌŽƵƉ͕� ŝŶƐƚŝƚƵƚŝŽŶ͕� ƚŽƉŝĐ, etc., asƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ƚŚĞ� ƉŚĞŶŽŵĞŶŽŶ� ĂƌĞ� ĚĞƐĐƌŝďĞĚ�
individually. ^ŝŶĐĞ�ƚŚĞ�ƐƚƵĚǇ�ǁĂƐ�ůŝŵŝƚĞĚ�ƚŽ�ƚŚĞ�science class, Ă�ƐŝŶŐůĞ�ƐƵƌǀĞǇ�ŵŽĚĞů ĞŵƉůŽǇĞĚ�ƚŚĞ�͞ƐĞĐƚŝŽŶŝŶŐ͟�ĂƉƉƌŽĂĐŚ�(Karasar, 
2009). 

WĂƌƚŝĐŝƉĂŶƚƐ 

KĨĨŝĐŝĂů�ĂƉƉƌŽǀĂů�ǁĂƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�DŝŶŝƐƚƌǇ�ŽĨ�EĂƚŝŽŶĂů��ĚƵĐĂƚŝŽŶ�ƚŽ�ƌĞĂĐŚ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͘�dŚĞŶ͕�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ fourth 
and fifth-grade ƐƚƵĚĞŶƚƐ�ǁŝƚŚ� ǀŝƐƵĂů� ĚŝƐĂďŝůŝƚŝĞƐ�ǁŚŽ� ĂƚƚĞŶĚĞĚ� zĞŶŝŵĂŚĂůůĞ͕� <ĞĕŝƂƌĞŶ͕�DĂŵĂŬ͕��ůƚŦŶĚĂŒ͕� ^ŝŶĐĂŶ͕� �ĂŶŬĂǇĂ, and 
�ƚŝŵĞƐŐƵƚ��ŽƵŶƐĞůŝŶŐ�ĂŶĚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌƐ�;�Z�Ϳ during the 2012-ϮϬϭϯ�ĂĐĂĚĞŵŝĐ�ǇĞĂƌ ŝŶ��ŶŬĂƌĂ�ƉƌŽǀŝŶĐĞ, the authors contacted 
the �Z�Ɛ͘��ƵƌŝŶŐ�ƚŚĞ�ŵĞĞƚŝŶŐƐ͕�ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ŶŽ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�attended these schools’ fourth and fifth 
grades. dŚĞ�ĞĨĨŽƌƚƐ�ƚŽ�ŝĚĞŶƚŝĨǇ�ƚŚĞ�ƉŽƚĞŶƚŝĂů ƉĂƌƚŝĐŝƉĂŶƚs ƐƚĂƌƚĞĚ�ŝŶ�^ĞƉƚĞŵďĞƌ�ϮϬϭϮ͖�ŚŽǁĞǀĞƌ͕ ŝƚ�ƚŽŽŬ�ĂďŽƵƚ�ƚǁŽ�ŵŽŶƚŚƐ�ƚŽ�ĂĐĐĞƐƐ�
the student data ŝŶ�ŽƚŚĞƌ��Z�Ɛ�ĚƵĞ�ƚŽ�ƚŚĞ�lack of records and archives in �Z�Ɛ. After the data were ŽďƚĂŝŶĞĚ, all schools were 
ĐŽŶƚĂĐƚĞĚ�Žƌ�ǀŝƐŝƚĞĚ�ƚŽ�ĐŽŶĨŝƌŵ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ĂƚƚĞŶĚĞĚ�ƚŚĞƐĞ schools. Because, in the ŵĞĞƚŝŶŐƐ�ĐŽŶĚƵĐƚĞĚ with the schools, it 
ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ĂďŽƵƚ�ϭϱ�ƐƚƵĚĞŶƚƐ�had changed schools. 

After the student lists were clarified, the study content and significance were ĐŽŵŵƵŶŝĐĂƚĞĚ� ŝŶ� ĨĂĐĞ-to-ĨĂĐĞ� ŵĞĞƚŝŶŐƐ�
conducted with ƐĐŚŽŽů�ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ�ĂŶĚ�ƚĞĂĐŚĞƌƐ� ŝŶ�ƚŚĞƐĞ�ƐĐŚŽŽůƐ. Their ĂƉƉƌŽǀĂů ǁĂƐ�ƌĞƋƵĞƐƚĞĚ�ƚŽ�ĐŽŶĚƵĐƚ�ƚŚĞ�study. Few 
ƚĞĂĐŚĞƌƐ� ĂŐƌĞĞĚ� ƚŽ� ƉĂƌƚŝĐŝƉĂƚĞ� ƐŝŶĐĞ� ƚŚĞ� ƐĐŚŽŽů� ĂĚŵŝŶŝƐƚƌĂƚŝŽŶƐ� or ƚĞĂĐŚĞƌƐ� ŽƉƉŽƐed recording the classes or their negative 
attitudes towards the study. dŚĞƐĞ�ŵĞĞƚŝŶŐƐ�ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ in ĂďŽƵƚ�ƚŚƌĞĞ�ŵŽŶƚŚƐ͘�dŚĞ�ĂƵƚŚŽƌ�ĐŽŶƚĂĐƚĞĚ�ƚŚĞ�ĂĚŵŝŶŝƐƚƌĂƚŽƌƐ�
and teachers in 48 schools while ŝĚĞŶƚŝĨǇŝŶŐ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ, and 11 clasƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ǀŽůƵŶƚĞĞƌĞĚ�ƚŽ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ƚŚĞ�study. 
The dĞŵŽŐƌĂƉŚŝĐs ŽĨ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�who ƉĂƌƚŝĐŝƉĂƚed in the study ĂƌĞ�ƉƌĞƐĞŶƚĞĚ ŝŶ�dĂďůĞ�ϭ͘ 
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TĂďůĞ 1. dĞĂĐŚĞƌ ĚĞŵŽŐƌĂƉŚŝĐƐ 

dĞĂĐŚĞƌ 'ĞŶĚĞƌ WƌŽĨĞƐƐŝŽŶĂů �ǆƉĞƌŝĞŶĐĞ (zĞĂƌ) 
1 &ĞŵĂůĞ 12 
2 &ĞŵĂůĞ 16 
3 &ĞŵĂůĞ 15 
4 &ĞŵĂůĞ 20 
5 &ĞŵĂůĞ 31 
6 &ĞŵĂůĞ 9 
7 &ĞŵĂůĞ 16 
8 &ĞŵĂůĞ 14 
9 &ĞŵĂůĞ 33 
10 &ĞŵĂůĞ 17 
11 Male  12 
dĂďůĞ�ϭ�ŝƐ�ĞǆĂŵŝŶĞĚ͖�ϭϬ ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ĂƌĞ�ĨĞŵĂůĞ, ŽŶĞ�ŝƐ�ŵĂůĞ͕�ĂŶĚ�ƚŚĞ�ƉƌŽĨĞƐƐŝŽŶĂů�ĞǆƉĞƌŝĞŶĐĞ�ŽĨ�Ăůů�ƚĞĂĐŚĞƌƐ�ǀĂƌŝĞƐ�ďĞƚǁĞĞŶ�

ŶŝŶĞ� ĂŶĚ� ϯϯ� ǇĞĂƌƐ͘� /Ŷ� dĂďůĞ� Ϯ͕� ƚŚĞ� ĚĞŵŽŐƌĂƉŚŝĐ� ŝŶĨŽƌŵĂƚŝŽŶ� ŽĨ� ƚŚĞ� ǀŝƐƵĂůůǇ� ŝŵƉĂŝƌĞĚ� ƐƚƵĚĞŶƚƐ� ŝŶ� ƚŚĞ� ƚĞĂĐŚĞƌƐ͛� ĐůĂƐƐƌŽŽŵƐ is 
ƉƌĞƐĞŶƚĞĚ͘ 

dĂďle 2. �ĞŵŽŐƌĂƉŚŝĐ�ŝŶĨŽƌŵĂƚŝŽŶ ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ͘ 

^ƚƵĚĞŶƚ 'ƌĂĚĞ 'ĞŶĚĞƌ 
 

>ĞŐĂů �ŝĂŐŶŽƐŝƐ �ĚƵĐĂƚŝŽŶĂů�
�ŝĂŐŶŽƐŝƐ 

1 4th grade Male KĐƵůĂĐƵƚĂŶĞŽƵƐ��ůďŝŶŝƐŵ�н�EǇƐƚĂŐŵƵƐ Low Vision 
2 5th grade Male KƚŚĞƌ�ĚŝƐŽƌĚĞƌƐ�ŽĨ�ƚŚĞ�ĞǇĞďĂůů�н�EǇƐƚĂŐŵƵƐ Low Vision 
3 5th grade &ĞŵĂůĞ WƐƂĚŽĨĂŬ�н��<>�н�EŝƐƚĂŐŵƵƐ Low Vision 
4 5th grade Male EǇƐƚĂŐŵƵƐ�н�KƚŚĞƌ�ŝƌƌĞŐƵůĂƌ�ĞǇĞ�ŵŽǀĞŵĞŶƚƐ�н�^ƚƌĂďŝƐŵƵƐ Low Vision 
5 5th grade Male KŬƵůŽŬƵƚĂŶŽǌ��ůďŝŶŝǌŵ Low Vision 
6 4th grade &ĞŵĂůĞ �ŽŶŐĞŶŝƚĂů�ĐĂƚĂƌĂĐƚ�ĂƉŚĂŬŝĐ�ŵĂĐƵůŽƉĂƚŚǇ Low Vision 
7 5th grade &ĞŵĂůĞ ,ĞƌĞĚŝƚĂƌǇ�ƌĞƚŝŶĂů�ĚǇƐƚƌŽƉŚǇ Low Vision 
8 4th grade Male KƉƚŝĐ�ĂƚƌŽƉŚǇ Low Vision 
9 4th grade Male KƉƚŝĐ�ŶĞƌǀĞ�ĐŽůŽďŽŵĂ�н�/ƌŝƐ�ĐŽůŽďŽŵĂ�н��ƐŽƚƌŽƉŝĂ�н�,ǇĐƌŽƉŚƚŚĂůŵŝĂ�н�

�ƐƚŝŐŵĂƚŝƐŵ 
Low Vision 

10 4th grade &ĞŵĂůĞ �ůŝŶĚŶĞƐƐ�ŝŶ�ŽŶĞ�ĞǇĞ�н��ƉŚĂŬŝĂ Low Vision 
11 4th grade Male ,ĞƌĞĚŝƚĂƌǇ�ƌĞƚŝŶĂů�ĚǇƐƚƌŽƉŚǇ Low Vision 

dĂďůĞ�Ϯ�ŝƐ�ĞǆĂŵŝŶĞĚ͕�Ɛŝǆ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ŝŶ�ƚŚĞ�ĐůĂƐƐƌŽŽŵƐ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ŝŶ�ƚŚĞ�ƌĞƐĞĂƌch 
are girls, ĂŶĚ�ĨŝǀĞ�ĂƌĞ�ďŽǇƐ͘��ůƚŚŽƵŐŚ�ƚŚĞ�ůĞŐĂů�ĚŝĂŐŶŽƐĞƐ�ŽĨ�ƚŚĞƐĞ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ĚŝĨĨĞƌĞŶƚ͕�ƚŚĞ�ĞĚƵĐĂƚŝŽŶĂů�ĚŝĂŐŶŽƐŝƐ�ŽĨ�Ăůů�ŽĨ�ƚŚĞŵ�
is low vision.  

�ĂƚĂ��ŽůůĞĐƚŝŽŶ�/ŶƐƚƌƵŵĞŶƚƐ 

dŚĞ�ƌĞƐĞĂƌĐŚ�ƵƐĞĚ�ǀŝĚĞŽ�ƌĞĐŽƌĚŝŶŐƐ�ĂŶĚ�ƚŚĞ�͞/ŶƐƚƌƵĐƚŝŽŶĂů��ĞŚĂǀŝŽƌ��ƐƐĞƐƐŵĞŶƚ�dŽŽů�;/��dͿ” to collect the study data.  

dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�/��d� 

dŚĞ�/��d�ŝŶĐůƵĚĞƐ�ƚǁŽ�ƐĞĐƚŝŽŶƐ͘�dŚĞ�ĨŝƌƐƚ�ƐĞĐƚŝŽŶ�ĂŝŵƐ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ŽĨĨĞƌĞĚ�ďǇ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌs 
to all students in the science class͘�dĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ�ŝƐ�ĞǆƉůŽƌĞĚ ŝŶ�ƚŚŝƐ�ƐĞĐƚŝŽŶ�ďĂƐĞĚ�ŽŶ 

1. The ƚŝŵĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ͕�ĂŶĚ 
2. /ŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ĨŽƌ�ĐůĞĂƌ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ůĞĂƌŶŝŶŐ͗ 

a. WƌĞƐĞŶƚĂƚŝŽŶ�ŽĨ�ŽďũĞĐƚŝǀĞƐ�ĂŶĚ ĐŽŶƚĞŶƚ�ďĞĨŽƌĞ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ͕ 
ď͘ Brief review of ƉƌŝŽƌ�ƐƚƵĚĞŶƚ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƐŬŝůůƐ͕ 
c. Providing corrective and ĐŽŶĨŝƌŵĂƚŝǀĞ�ĨĞĞĚďĂĐŬ�ĚƵƌŝŶŐ�ƚŚŝƐ�ƉƌŽĐĞƐƐ͕ 
d. WƌĞƐĞŶƚĂƚŝŽŶ�ŽĨ�ŶĞǁ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ŵĂƚĞƌŝĂů�ŝŶ�ƐƚĞƉƐ ƚŚĂƚ�ǁŽƵůĚ�ĂůůŽǁ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĞǆĂŵŝŶĞ�ĂŶĚ�ƉƌĂĐƚŝĐĞ�

ƚŚĞƐĞ�ŵĂƚĞƌŝĂůƐ͕ 
e. �ůůŽǁŝŶŐ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĂĚĞƋƵĂƚĞ�ƚŝŵĞ�ƚŽ�ƌĞĂĐƚ�ƚŽ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ 
f. Providing corrective and ĐŽŶĨŝƌŵĂƚŝǀĞ�ĨĞĞĚďĂĐŬ�ĚƵƌŝŶŐ�ŝŶƐƚƌƵĐƚŝŽŶ͕ 
g. Evaluation ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ĂŶĚ�ƚŚĞ�ŽƵƚĐŽŵĞƐ�ŽĨ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ͘ 

The following ƚĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ�is ĂŶĂůǇǌĞĚ�ŝŶ�ƚŚĞ�ƐĞĐŽŶĚ�ƐĞĐƚŝŽŶ�ŽĨ�ƚŚĞ�ŝŶƐƚƌƵŵĞŶƚ͗ 
1. dŚĞ�ƚŽƚĂů�ƚŝŵĞ�ƐƉĞŶƚ�ƚŽ�ŝŶĐůƵĚĞ ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ĂĐƚŝǀĞůǇ�ŝŶ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ͕ 
2. dŚĞ�ƚŽƚĂů�ƚŝŵĞ�ƐƉĞŶƚ�on ƚŚĞ�ĂĐĂĚĞŵŝĐ�ŝŶƚĞƌĂĐƚŝŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ͕ 
3. /ŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ƚŽ�ŝŶĐůƵĚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ŝŶ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ͗ 

a. /ŶĐůƵƐŝŽŶ�ŽĨ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ŝŶ�ƚŚĞ�ďƌŝĞĨ�ƌĞǀŝĞǁ�ŽĨ�ƉƌŝŽƌ�ƐƚƵĚĞŶƚ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƐŬŝůůƐ͕ 
ď͘ Providing corrective and ĐŽŶĨŝƌŵĂƚŝǀĞ�ĨĞĞĚďĂĐŬ�ƚŽ�ƚŚĞ�ƌĞĂĐƚŝŽŶƐ�ŽĨ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�during this 

ƉƌŽĐĞƐƐ, 
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444 
c. WƌĞƐĞŶƚĂƚŝŽŶ� ŽĨ� ŶĞǁ� ŝŶƐƚƌƵĐƚŝŽŶĂů�ŵĂƚĞƌŝĂů� ŝŶ� ƐƚĞƉƐ� ƚŚĂƚ�ǁŽƵůĚ� ĂůůŽǁ� ƚŚĞ� ƐƚƵĚĞŶƚƐ ǁŝƚŚ� ǀŝƐƵĂů� ĚŝƐĂďŝůŝƚŝĞƐ to 

ĞǆĂŵŝŶĞ�ĂŶĚ�ƉƌĂĐƚŝĐĞ�ƚŚĞƐĞ�ŵĂƚĞƌŝĂůƐ 
d. Providing corrective and ĐŽŶĨŝƌŵĂƚŝǀĞ� ĨĞĞĚďĂĐŬ to ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů� ĚŝƐĂďŝůŝƚŝĞƐ during the instruction 

activities, and 
e. �ŽŶƚƌŽů�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ĂŶĚ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ŝŶ�ƚŚĞ�evaluation of 

ƚŚĞ�ŽƵƚĐŽŵĞƐ�ŽĨ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ 
dŚĞ�ƐĞĐƚŝŽŶƐ�ŽĨ�ƚŚĞ�/��d�ƚŚĂƚ�ĂŝŵĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƚŝŵĞ�ƐƉĞŶƚ ǁĞƌĞ�ĚĞǀĞůŽƉĞĚ�ŝŶ�ƚŝŵĞ�ƌĞĐŽƌĚŝŶŐ�ĨŽƌŵĂƚ͕�ĂŶĚ�ƚŚĞ�ƐĞĐŽŶĚ�

ƐĞĐƚŝŽŶ� ŽŶ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶĂů� ďĞŚĂǀŝŽƌ� ŽĨ� ƚŚĞ� ĐůĂƐƐƌŽŽŵ� ƚĞĂĐŚĞƌƐ� ŝŶ� ƐĐŝĞŶĐĞ� ĐůĂƐƐĞƐ� ĂŶĚ� ƚŚĞ� ŝŶĐůƵƐŝŽŶ� ŽĨ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů�
ŝŵƉĂŝƌŵĞŶƚ�ŝŶ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ƉƌŽĐĞƐƐ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ŝŶ�ƌƵďƌŝĐ�ĨŽƌŵĂƚ͘�The ƌƵďƌŝĐ�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽĐĞƐƐ�ƉƌŽƉŽƐĞĚ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�
ǁĂƐ�ƌĞǀŝĞǁĞĚ�ƚŽ�ĚĞǀĞůŽƉ�ƚŚĞ�ƌƵďƌŝĐ�ƐĞĐƚŝŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚŝŽŶ�ŝŶƐƚƌƵŵĞŶƚ͕ ĂŶĚ�ĂĚĞƋƵĂƚĞ�ƐƚĞƉƐ�ǁĞƌĞ�ĂĚŽƉƚĞĚ�;<ĂŶ͕�ϮϬϬϳ͕�<ƵƚůƵ͕�
�ŽŒĂŶ�Θ�<ĂƌĂŬĂǇĂ͕�ϮϬϭϬ͖�^ƚĞǀĞŶƐ�Θ�>Ğǀŝ͕�ϮϬϬϱͿ͘��ƵƌŝŶŐ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ƌƵďƌŝĐ�ƐĞĐƚŝŽŶƐ�ŽĨ�ƚŚĞ�/��d͕�ƚŚĞ�ƉƌŝŵĂƌǇ resources 
ĨŽƌ�ĞĨĨĞĐƚŝǀĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ƉƌĂĐƚŝĐĞƐ͕�ŶĂŵĞůǇ��ŶĚĞƌƐŽŶ�;ϭϵϴϵͿ͕��ĂƌƌŽůů�;ϭϵϴϵͿ͕��ŽƌŝĐŚ�;ϮϬϬϰͿ͕��ůůŝƐ�ĂŶĚ�tŽƌƚŚŝŶŐƚŽŶ�;ϭϵϵϰͿ͕�:ĂĐŽďƐĞŶ͕�
Eggen, ĂŶĚ� <ĂƵĐŚĂŬ� ;ϮϬϬϮͿ͕� <ŝŶĚƐǁĂƚƚĞƌ͕� tŝůĞŶ� ĂŶĚ� /ƐŚĞƌ͕� ;ϭϵϴϴͿ͕� DĂƐƚƌŽƉŝĞƌŝ� ĂŶĚ� ^ĐƌƵŐŐƐ� ;ϮϬϬϮͿ͕� KƌůŝĐŚ� ,ĂƌĚĞƌ͕ �ĂůůĂŚĂŶ͕�
dƌĞǀŝƐĂŶ�ĂŶĚ��ƌŽǁŶ�;ϮϬϬϰͿ͕�ĂŶĚ�KƌŶƐƚĞŝŶ�ĂŶĚ�>ĂƐůĞǇ�//�;ϮϬϬϰͿ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƉĞƌĨŽƌŵĂŶĐĞ�ĐƌŝƚĞƌŝĂ͘ 
dŚĞ�sĂůŝĚŝƚǇ�ĂŶĚ�ZĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�/��d 

dŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ�/��d�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďĂƐĞĚ�ŽŶ�a ůŝƚĞƌĂƚƵƌĞ�ƌĞǀŝĞǁ�ĂŶĚ�ĞǆƉĞƌƚ�ŽƉŝŶŝŽŶ�ŽŶ�ƚŚĞ�ƌƵďƌŝĐ�ĐŽŶƚĞŶƚ͕�ƐƚƌƵĐƚƵƌĞ, and 
ĐƌŝƚĞƌŝĂ͘� �ǆƉĞƌƚ� ŽƉŝŶŝŽŶ�ǁĂƐ�ƉƌŽǀŝĚĞĚ�ďǇ� ĂŶ� ĂƐƐŽĐŝĂƚĞ�ƉƌŽĨĞƐƐŽƌ� ŝŶ� ƐƉĞĐŝĂů� ĞĚƵĐĂƚŝŽŶ�ǁŝƚŚ�ƉƌĞǀŝŽƵƐ� ƐƚƵĚŝĞƐ� ŽŶ� ĂĐĂĚĞŵŝĐ� ƐŬŝůůƐ�
instruction͘��ĂƐĞĚ�ŽŶ�ƚŚĞ�ĞǆƉĞƌƚ�ŽƉŝŶŝŽŶ͕�ƚŚĞ�/��d�ǁĂƐ�ƌĞǀŝƐĞĚ�ĂŶĚ�ĨŝŶĂůŝǌĞĚ�ĂĨƚĞƌ�ƚŚĞ�ƐĞĐŽŶĚ�ƚŽƵƌ�ŽĨ�ǀŝĞǁƐ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ĞǆƉĞƌƚ͘ 

Inter-ŽďƐĞƌǀĞƌ�ƌĞůŝĂďŝůŝƚǇ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƚŝŵĞ�ƌĞĐŽƌĚƐ�ŝŶ�ƚŚĞ�ĨŝƌƐƚ�ƐĞĐƚŝŽŶ�ŽĨ�ƚŚĞ�/��d. Thirty 
ƉĞƌĐĞŶƚ�ŽĨ�ƚŚĞ�ĐŽůůĞĐƚĞĚ�ĚĂƚĂ�ǁĂƐ�ƐĞůĞĐƚĞĚ�ƌĂŶĚŽŵůǇ, ĂŶĚ�ƚŚĞ�ĚĂƚĂ�ǁĞƌĞ�ƌĞǀŝĞǁĞĚ�ďǇ�Ă�ĚŽĐƚŽƌĂů�ĐĂŶĚŝĚĂƚĞ�ƌĞƐĞĂƌĐŚ�ĂƐƐŝƐƚĂŶƚ�ƚŽ�
ŵĂŶĂŐĞ the inter-ŽďƐĞƌǀĞĚ�ƌĞůŝĂďŝůŝƚǇ�ĚĂƚĂ͘�Inter-ŽďƐĞƌǀĞƌ�ƌĞůŝĂďŝůŝƚǇ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�with the ĨŽƌŵƵůĂ�͞ƐŵĂůů�ŶƵŵďĞƌͬůĂƌŐĞ�ŶƵŵďĞƌ�
ǆ�ϭϬϬ͟�;<ŦƌĐĂĂůŝ�7ĨƚĂƌ�Θ�dĞŬŝŶ͕�ϭϵϵϳͿ͘ The inter-ŽďƐĞƌǀĞƌ�ƌĞůŝĂďŝůŝƚǇ�ĐŽĞĨĨŝĐŝĞŶƚ�ĨŽƌ�ƚŚĞ�ĚĂƚĂ�ŽŶ�ƚŚĞ�ĨŝƌƐƚ�ƐĞĐƚŝŽŶ ŝƚĞŵ�͞ƚŝŵĞ�ĂůůŽĐĂƚĞĚ�
ĨŽƌ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ� ƚŽ�ƐƚƵĚĞŶƚƐ͟�ǁĂƐ�ϵϵй�ŽŶ�ƚŚĞ� ŝƚĞŵ�͞ƚŚĞ�ƚŝŵĞ�ǁŚĞƌĞ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞnt 
ƉĂƌƚŝĐŝƉĂƚĞĚ�ŝŶ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ͕͟�ŝƚ�ǁĂƐ�ϵϯй͕�ĂŶĚ�ŽŶ�ƚŚĞ�ŝƚĞŵ�͞ƚŚĞ�ƚŝŵĞ�ǁŚĞƌĞ�ƚŚĞ�ƚĞĂĐŚĞƌ�ĂŶĚ�ƚŚĞ�ƐƚƵĚĞŶƚƐ with 
ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ŝŶƚĞƌĂĐƚĞĚ͕͟�ŝƚ�ǁĂƐ�ϵϳй͘ 

dŽ�ƚĞƐƚ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƐĐŽƌĞƐ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ƌƵďƌŝĐƐ�ŝŶ�ƚŚĞ�ƐĞĐŽŶĚ�ƐĞĐƚŝŽŶ�ŽĨ�ƚŚĞ�/��d͕�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�
ǁŝƚŚ� ďŽƚŚ� ŝŶƚĞƌ-ŽďƐĞƌǀĞƌ� ĂŶĚ� ŝŶƚƌĂ-ŽďƐĞƌǀĞƌ� ĂŐƌĞĞŵĞŶƚ� ŵĞƚŚŽĚƐ͘� /Ŷ� ďŽƚŚ� ŝŶƚĞƌ-ŽďƐĞƌǀĞƌ� ĂŶĚ� ŝŶƚƌĂ-ŽďƐĞƌǀĞƌ� ƌĞůŝĂďŝůŝƚǇ� ƚĞƐƚƐ͕�
�ŽŚĞŶΖƐ�<ĂƉƉĂ�ĂŐƌĞĞŵĞŶƚ�ĐŽĞĨĨŝĐŝĞŶƚ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ĨŽƌ�ĞĂĐŚ�ƌƵďƌŝĐ�ŝƚĞŵ�ƐĐŽƌĞ�;sŝera and Garret, 2005). The calculations revealed 
that the inter-ŽďƐĞƌǀĞƌ� ƌĞůŝĂďŝůŝƚǇ� ƐĐŽƌĞ� ĨŽƌ� ƚŚĞ� ƐĞĐƚŝŽŶ� ŽŶ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶĂů� ďĞŚĂǀŝŽƌ� ŽĨ� ƚŚĞ� ĐůĂƐƐƌŽŽŵ� ƚĞĂĐŚĞƌƐ� ĨŽƌ� ĐůĞĂƌ� ĂŶĚ�
ĐŽŵƉƌĞŚĞŶƐŝďůĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŝŶ�science class ǁĂƐ�͘ϳϯ͕�ǁŚŝĐŚ�ǁĂƐ�ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ�͞ƐŝŐŶŝĨŝĐĂŶƚ�ĂŐƌĞĞŵĞŶƚ.” /ƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞ�
intra-ŽďƐĞƌǀĞĚ� ƌĞůŝĂďŝůŝƚǇ� ƐĐŽƌĞ� ǁĂƐ͘� ϴϲ͘� dŚŝƐ� ĐŽĞĨĨŝĐŝĞŶƚ� ǁĂƐ� ŝŶƚĞƌƉƌĞƚĞĚ� ĂƐ� ͞ĂůŵŽƐƚ� ƉĞƌĨĞĐƚ� ĂŐƌĞĞŵĞŶƚ.” The inter-ŽďƐĞƌǀĞƌ�
ƌĞůŝĂďŝůŝƚǇ�ƐĐŽƌĞ�ĨŽƌ�ƚŚĞ�ƐĞĐƚŝŽŶ�ŽŶ�ƚŚĞ�ƚĞĂĐŚĞƌƐ͛�ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ ĂďŽƵƚ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�
in science classes was .73, and the intra-ŽďƐĞƌǀĞƌ ƌĞůŝĂďŝůŝƚǇ� ĨŽƌ� ƚŚĞ� ƐĂŵĞ� ƐĞĐƚŝŽŶ�ǁĂƐ� ͘ϴϬ.  dŚĞƐĞ� ǀĂůƵĞƐ�ǁĞƌĞ� ŝŶƚĞƌƉƌĞƚĞĚ�ĂƐ�
͞ƐŝŐŶŝĨŝĐĂŶƚ�ĂŐƌĞĞŵĞŶƚ.” 

�ĂƚĂ��ŽůůĞĐƚŝŽŶ 

The video was ƌĞĐŽƌĚĞĚ�ǁŝƚŚ�ƚŚĞ�ŝŶƚĞƌŵŝƚƚĞŶƚ�ŽďƐĞƌǀĂƚŝŽŶ�ƚĞĐŚŶŝƋƵĞ͘�/Ŷ�ŝŶƚĞƌŵŝƚƚĞŶƚ�ŽďƐĞƌǀĂƚŝŽŶƐ͕�ƚŚĞ�ĞǀĞŶƚƐ�Žƌ�ƉŚĞŶŽŵĞŶĂ�
ĂƌĞ�ŽďƐĞƌǀĞĚ�Ăƚ�Ă�ƐƉĞĐŝĨŝĞĚ�ƚŝŵĞ�ŝŶƚĞƌǀĂů͘�dŚĞ�ƌĞƐĞĂƌĐŚĞƌ�ĚĞƚĞƌŵŝŶĞƐ�ƚŚĞ�ŽďƐĞƌǀĂƚŝŽŶ�ŝŶƚĞƌǀĂů�ĂŶĚ�ĚƵƌĂƚŝŽŶ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�Ăŝŵ�Žf 
the research (Karasar, 2009). dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ĞŵƉůŽǇĞĚ�ƚŚĞ�ŝŶƚĞƌŵŝƚƚĞŶƚ�ŽďƐĞƌǀĂƚŝŽŶ�ƚĞĐŚŶŝƋƵĞ�ƐŝŶĐĞ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƉƌŽďůĞŵ�ǁĂƐ�
ůŝŵŝƚĞĚ�ƚŽ�ƚŚĞ�science class. In the video-recorded ĐůĂƐƐƌŽŽŵƐ͕�ƚŚĞ�ǀŝĚĞŽ�ĐĂŵĞƌĂ�ǁĂƐ�ƉůĂĐĞĚ�ƚŽ�ĐĞŶƚĞƌ�ƚŚĞ�ǀŝƐƵĂůůǇ�ŝŵƉĂŝƌĞĚ�ƐƚƵĚĞŶƚ�
and include the rĞƐƚ�ŽĨ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ĂƐ�ŵƵĐŚ�ĂƐ�ƉŽƐƐŝďůĞ�ĚƵƌŝŶŐ�ƚŚĞ�ƐĐŝĞŶĐĞ�ĐůĂƐƐĞƐ. All science classes were recorded with a 
ĐĂŵĞƌĂ͘�dŚĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ǁĞƌĞ�ƚŽůĚ�ŶŽƚ�ƚŽ�ĂůƚĞƌ�ƚŚĞŝƌ� ŝŶƐƚƌƵĐƚŝŽŶ�ďĞĨŽƌĞ�ƚŚĞ�class ĂŶĚ�ĨŽůůŽǁ�ƚŚĞŝƌ�ƉƌĞǀŝŽƵƐ�ŵĞƚŚŽĚƐ�ĂƐ�
ĐůŽƐĞůǇ�ĂƐ�ƉŽƐƐŝďůĞ͘ They considered ƚŚĂƚ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�Ă�ĐĂŵĞƌĂ�ǁŽƵůĚ�ĂĨĨĞĐƚ�ƚŚĞ�ƚĞĂĐŚĞƌ�ĂŶĚ�ƐƚƵĚĞŶƚ�ďĞŚĂǀŝŽƌ�ŝŶ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ͕�
two or three classes were recorded in ĞĂĐŚ�ĐůĂƐƐƌŽŽŵ. The last recording was used in the analysis. 

�ĂƚĂ��ŶĂůǇƐŝƐ 

dŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ŽĨ�ƚŚĞ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ŝŶ�science classes ĂƚƚĞŶĚĞĚ�ďǇ�
ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ĂƌĞ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�ƚĂďůĞƐ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĨŝŶĚŝŶŐƐ�ƐĞĐƚŝŽŶ͘ 

&/E�/E'^ 

dŚĞ�&ŝŶĚŝŶŐƐ�ĂŶĚ��ŽŵŵĞŶƚƐ�ŽŶ�/ŶƐƚƌƵĐƚŝŽŶĂů��ĞŚĂǀŝŽƌ ŽĨ��ůĂƐƐƌŽŽŵ�dĞĂĐŚĞƌƐ� 
In this section, findings, ĂŶĚ�ĐŽŵŵĞŶƚƐ�ŽŶ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ŽĨ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�that a) ĂŝŵĞĚ�to ƉƌŽǀŝĚe 

ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�for the ƐƚƵĚĞŶƚƐ͕�ďͿ�ďĞŚĂǀŝŽƌ to ƉƌŽǀŝĚe clear and ĐŽŵƉƌĞŚĞŶƐŝǀĞ instruction, ĂŶĚ�ĐͿ�ďĞŚĂǀŝŽƌ ĂŝŵĞĚ�ƚŽ 
involve the ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚƐ�ŝŶ�instructional activities are ƉƌĞƐĞŶƚĞĚ. 
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/ŶƐƚƌƵĐƚŝŽŶĂů��ĞŚĂǀŝŽƌ�ƚŚĂƚ��ŝŵƐ ƚŽ�WƌŽǀŝĚĞ�>ĞĂƌŶŝŶŐ�KƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�ƚŚĞ��ůů�^ƚƵĚĞŶƚƐ� 

dĂďůe 3. /ŶƐƚƌƵĐƚŝŽŶĂů�bĞŚĂǀŝŽƌ�ƚŚĂƚ�ĂŝŵƐ ƚŽ�ƉƌŽǀŝĚĞ�lĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ Ăůů ƐƚƵĚĞŶƚƐ 

dĞ
ĂĐ
ŚĞ

ƌ �ůĂƐƐ�ŚŽƵƌ�
;ŵŝŶͿ 

�ŶŐĂŐĞĚ�ƚŝŵĞ�ŝŶ ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŽĨ�
ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ 

TŚĞ�ƚŝŵĞ�ǁŚĞŶ ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�
ĚŝƐĂďŝůŝƚŝĞƐ�ĂĐƚŝǀĞůǇ�ƉĂƌƚŝĐŝƉĂƚĞĚ�ŝŶ�
ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ 

�ŶŐĂŐĞĚ�ƚŝŵĞ�ŝŶ ƚŚĞ�ĂĐĂĚĞŵŝĐ�
ŝŶƚĞƌĂĐƚŝŽŶ�ŽĨ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�
ĂŶĚ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ� 

DŝŶƵƚĞƐ WĞƌĐĞŶƚĂŐĞ (%) DŝŶƵƚĞƐ WĞƌĐĞŶƚĂŐĞ�(%) DŝŶƵƚĞƐ WĞƌĐĞŶƚĂŐĞ�(%) 
1 *18:20 *10:39 58,09 *05:51  *31.09 0:42 3.81 

2 31:23 22:07 70.47 20:23 64.94 0:28 1.48 

3 29:43 23:42 79.75 19:15 64.77 0:16 0.89 

4 27:26 23:43 **86.45 12:33  45.74 2:05 **7.59 

5 **38:32  24:40 64.01 13:02 33.82 0:15 0.64 

6 33:22 24:50 75.25 **22:42 68.78 0:04 0.2 

7 32:52 23:52 72.43 17:07 51.94 **2:26 7.38 

8 29:23 24:25 84.19 16:01 55.22 0:10 0.57 

9 32:18 21:39 67.02 14:14 44.06 0 *0 

10 36:19 16:09 *44.46 12:09 33.45 0:14 0.64 

11 32:18 **26:20 81.52 22:37 **70.02 0:53 2.73 
(*) >ŽǁĞƐƚ�ƚŝŵĞͬƉĞƌĐĞŶƚĂŐĞ (**) ,ŝŐŚĞƐƚ�ƚŝŵĞͬƉĞƌĐĞŶƚĂŐĞ 

�Ɛ�ƐĞĞŶ�ŝŶ�dĂďůĞ�ϯ, the duration of the science ĐůĂƐƐ�ǁĂƐ�ϯϱ�ŵŝŶƵƚĞƐ�Žƌ�ŵŽƌĞ�ŽŶůǇ�ŝŶ�ƚŚĞ�ĐůĂƐƐĞƐ�ŽĨ two teachers, while it was 
ďĞƚǁĞĞŶ�ϭϴ͗ϮϬ�ĂŶĚ�ϯϮ͗ϭϴ�ŝŶ�ƚŚĞ�ĐůĂƐƐĞƐ�ŽĨ�nine teachers. 

dŚƌĞĞ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ� ƚĞĂĐŚĞƌƐ�ĞŶŐĂŐĞĚ�ƚŝŵĞ�ƚŽ� ŝŶƐƚƌƵĐƚŝŽŶ�ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ� in the science class was ŽǀĞƌ�ϴϬй͕�ǁŚŝůĞ� it varied 
ďĞƚǁĞĞŶ ϰϰ͘ϰϲй�and 79.75 for eight teachers. 

dŚĞ� ƚŝŵĞ�ǁŚĞƌĞ� ƚŚĞ� ƐƚƵĚĞŶƚƐ�ǁŝƚŚ� ǀŝƐƵĂů� ĚŝƐĂďŝůŝƚŝĞƐ� ĂĐƚŝǀĞůǇ� ƉĂƌƚŝĐŝƉĂƚĞĚ� ŝŶ� ƚŚĞ� ĂĐĂĚĞŵŝĐ� ƐŬŝůů� ŝŶƐƚƌƵĐƚŝŽŶ� ĂĐƚŝǀŝƚŝĞƐ� ŝŶ� ƚŚe 
science class ǁĂƐ�ϲϬй�ŝŶ�ƚŚĞ�ĐůĂƐƐĞƐ�ŽĨ�ĨŽƵƌ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚĞĂĐŚĞƌƐ, and it was ďĞƚǁĞĞŶ�ϯϭ͘Ϭϵй�ĂŶĚ�ϱϱ͘ϮϮй�ŝŶ�ƚŚĞ classes of seven 
teachers. 

dŚĞ�ƚŝŵĞ�ĚĞǀŽƚĞĚ�ƚŽ�ƚŚĞ�ĂĐĂĚĞŵŝĐ�ŝŶƚĞƌĂĐƚŝŽŶ�ďĞƚǁĞĞŶ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚƐ�ŝŶ�science 
class was ŽǀĞƌ�ϳй�ŝŶ�ƚŚĞ�ĐůĂƐƐĞƐ�ŽĨ only two teachers, while the ƐĂŵĞ�rate ǁĂƐ�ďĞƚǁĞĞŶ Ϭй and ϯ͘ϴϭй in the classes of nine 
teachers. 

dĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ ƚŚĂƚ�ĂŝŵĞĚ�ĐůĞĂƌ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ ŝŶƐƚƌƵĐƚŝŽŶ 

dĂďůe 4. dĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ�ƚŚĂƚ�ĂŝŵĞĚ�ĐůĞĂƌ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŝŶƐƚƌƵĐƚŝŽŶ 

dĞĂĐŚĞƌ 
/ŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ƐĐĂůĞ�ƐĐŽƌĞ�;DĂxŝŵƵŵ͗�ϯͿ dŽƚĂů�^ĐŽƌĞ 

;DĂxŝŵƵŵ͗ϮϭͿ �-1 �-2 �-3 �-4 �-5 �-6 �-7 
1 0 0 0 0 1 0 0 *1 

2 0 0 0 0 1 0 0 *1 

3 0 0 0 0 1 2 0 3 

4 0 2 3 0 2 2 0 9 

5 1 0 0 0 1 1 0 3 

6 1 0 0 2 3 3 1 **10 

7 0 0 0 0 3 3 2 8 

8 0 0 0 0 2 3 0 5 

9 0 0 0 0 2 1 0 3 

10 0 0 0 0 2 1 0 3 

11 3 0 0 0 3 3 0 9 
(*) The lowest score (**) Highest score 

B-1: Presentation of objectives and content before the instruction. 
B-2: Brief review of prior student knowledge and skills. 
B-3: Providing corrective and/or confirmative feedback during this process. 
B-4: Presentation of new instructional material in steps that would allow the students to examine and practice these materials. 
B-5: Allowing the students adequate time to react to instructional activities. 
B-6: Providing corrective and/or confirmative feedback during instruction. 
B-7: Evaluation of the student comprehension and the outcomes of the instructional activities. 
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�Ɛ�ƐĞĞŶ�ŝŶ�dĂďůĞ�ϰ, the total ŝŶƐƚƌƵĐƚŝŽŶ�ďĞŚĂǀŝŽƌ�ƐĐĂůĞ scores of the ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�on clear and ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ŝŶƐƚƌƵĐƚŝŽŶ 

in science class ǁĞƌĞ�ďĞƚǁĞĞŶ one and 10. &ƵƌƚŚĞƌŵŽƌĞ, the findings ĚĞŵŽŶƐƚƌĂƚĞĚ that ten teachers did not ƉƌĞƐĞŶƚ the ŽďũĞĐƚŝǀĞ 
ĂŶĚ�ĐŽŶƚĞŶƚ�ďĞĨŽƌĞ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ. In contrast, one teacher ƉƌĞƐĞŶƚĞĚ�ƚŚĞ�ŽďũĞĐƚŝǀĞ and content with only one sentence (B-1). 
The findings ĚĞŵŽŶƐƚƌĂƚĞĚ that only one ƚĞĂĐŚĞƌ�ƌĞǀŝĞǁĞĚ�ƚŚĞ�ƐƚƵĚĞŶƚƐΖ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞͬƐŬŝůůƐ�ďĞĨŽƌĞ� instruction (B-2), while 
other teachers neglected this stage. 

dŚĞ�ĨŝŶĚŝŶŐƐ�ŽŶ�ƚŚĞ�ĨĞĞĚďĂĐŬ�ƉƌŽǀŝĚĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ƚŽ�ŵŽďŝůŝǌĞ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�;�-ϯͿ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ŽŶůǇ�ŽŶĞ�ĐůĂƐƐƌŽŽŵ�
ƚĞĂĐŚĞƌ�ƉƌŽǀŝĚĞĚ�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĂŶĚ�ĞǆƉůĂŶĂƚŽƌǇ�ĨĞĞĚďĂĐŬ�ƚŽ�ƐƚƵĚĞŶƚ�ƌĞƐƉŽŶƐĞƐ�ĚƵƌŝŶŐ�ƚŚĞ�ĂďŽǀĞ-ŵĞŶƚŝŽŶĞĚ�ƐŚŽƌƚ�ƌĞǀŝĞǁ�ŽŶ�ƉƌŝŽƌ�
knowledge/skills, while others did nothing. They ĚŽ�ŶŽƚ� ŝŶĐůƵĚĞ�ƌĞǀŝĞǁ�ƉƌĂĐƚŝĐĞƐ�Žƌ�ŐŝǀĞ�ĂŶǇ�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĂŶĚͬŽƌ�ĞǆƉůĂŶĂƚŽƌǇ�
ĨĞĞĚďĂĐŬ͘�&ŝŶĚŝŶŐƐ�on the ƌĞǀŝĞǁ�ŽĨ�ŶĞǁ�ŵĂƚĞƌŝĂů�;�-4) ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ ŽŶĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ŝŶƚƌŽĚƵĐed ƚŚĞ�ŵĂƚĞƌŝĂů�ĂĨƚĞƌ�
instructing ƚŚĞ�ŵĂƚĞƌŝĂů�Žƌ�ŝŶƚƌŽĚƵĐĞĚ�ƚŚĞ�ŵĂƚĞƌŝĂů�ďƌŝĞĨůǇ without ƉƌŽǀŝĚŝŶŐ details and ƉƌĞƐĞŶƚŝŶŐ�ƚŚĞ�ŵĂƚĞƌŝĂů�ƚŽ the students 
ĨƌŽŵ� Ă distance͕� ǁŚŝůĞ� ŽƚŚĞƌ� ƚĞĂĐŚĞƌƐ� ĞŝƚŚĞƌ� ĚŝĚ� ŶŽƚ� ƵƐĞ� ĂŶǇ�ŵĂƚĞƌŝĂůƐ Žƌ� ĐŽŶĚƵĐƚĞĚ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶ�ǁŝƚŚŽƵƚ� ƉƌĞƐĞŶƚŝŶŐ� the 
ŵĂƚĞƌŝĂů. 

ThĞ�ĨŝŶĚŝŶŐƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�dĂďůĞ�ϰ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ĨŽƵƌ�tries ĂůůŽǁĞĚ�ƚŚĞ�ƌĞĂĐƚŝŽŶ�ŽĨ�ŵŽƐƚ�ƐƚƵĚĞŶƚƐ�for only Ă�ĨĞǁ�ŽďũĞĐƚŝǀĞƐ, 
while other teachers allowed the ƌĞƐƉŽŶƐĞ of only a few students on ƐƉĞĐŝĨŝĐ instructional goals. The study findings ĚĞŵŽŶƐƚƌĂƚĞĚ 
that three teachers ƉƌŽǀŝĚĞĚ ŽŶůǇ� ĐŽŶĨŝƌŵĂƚŽƌǇ� ĨĞĞĚďĂĐŬ� ƚŽ� ƐƚƵĚĞŶƚ� ƌĞĂĐƚŝŽŶƐ� ;�-6)͖� ŚŽǁĞǀĞƌ͕� ĨĞĞĚďĂĐŬ�ǁĂƐ�ƋƵŝƚĞ� ůĂƚĞ�ǁŚĞŶ�
ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƚŝŵĞ�ŽĨ�ƚŚĞ�ƌĞƐƉŽŶƐĞ, and two teachers did not ƉƌŽǀŝĚĞ ĂŶǇ�ĐŽŶĨŝƌŵĂƚŽƌǇ�Žƌ�ĞǆƉůĂŶĂƚŽƌǇ�ĨĞĞĚďĂĐŬ͘�&ŝŶĂůůǇ͕ the 
study findings ĚĞŵŽŶƐƚƌĂƚĞĚ ƚŚĂƚ�ŽŶĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ĞǀĂůƵĂƚed only a few students ŝŵŵĞĚŝĂƚĞůǇ�ĂĨƚĞƌ�ƚŚĞ�instruction activity 
(B-7), while one teacher only evaluated a few student reactions after the instruction activity and conducted other ĂƉƉůŝĐĂƚions, 
while nine teachers did not evaluate student reactions. 

/ŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ƚŚĂƚ�ĂŝŵĞĚ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ŝŶ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ 

dĂďůe 5. /ŶƐƚƌƵĐƚŝŽŶĂů�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ�ƚŚĂƚ�ĂŝŵĞĚ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ŝŶ�ŝŶƐƚƌƵĐƚŝŽŶĂů�
ĂĐƚŝǀŝƚŝĞƐ 

dĞĂĐŚĞƌ 
/ŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ƐĐĂůĞ�ƐĐŽƌĞƐ� 

;DĂxŝŵƵŵ͗�ϰͿ  dŽƚĂů�^ĐŽƌĞ 
;DĂxŝŵƵŵ͗ϯϮͿ 

�-1 �-ϮͬĂ �-Ϯͬď �-3 �-4 �-ϱͬĂ �-ϱͬď �-6 

1 0 0 0 0 0 0 0 0 *0 

2 0 0 0 0 0 0 0 0 *0 

3 0 0 0 0 0 0 0 0 *0 

4 2 2 1 0 2 2 1 0 **10 

5 0 0 0 0 0 0 0 0 *0 

6 0 0 0 0 0 0 0 1 1 

7 0 0 0 0 2 1 1 2 6 

8 0 0 0 0 2 2 1 0 5 

9 0 0 0 0 0 0 0 0 *0 

10 0 0 0 0 2 2 2 0 4 

11 0 0 0 0 2 3 1 0 6 

(*) The lowest score (**) Highest score 

C-1: Inclusion of students with visual disabilities in the brief review of prior student knowledge and skills 
C-2/a: Providing corrective feedback to students’ reactions with visual disabilities during this process.  
C-2/b: Providing explanatory feedback on students’ reactions with visual disabilities during this process.  
C-3: Presentation of new instructional material in steps that would allow the students with visual disabilities to examine and practice these 
materials. 
C-4: Allowing reactions of the students with visual disabilities during instructional activities. 
C-5/a: WƌŽǀŝĚŝŶŐ�ĐŽƌƌĞĐƚŝǀĞ�ĨĞĞĚďĂĐŬ�to ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ĂĐƚŝǀŝƚŝĞƐ. 
C-5/b: Providing explanatory feedback to students with visual disabilities during the instruction activities. 
C-6: Control of the student comprehension and inclusion of the students with visual disabilities in evaluating the outcomes of the instructional 
activities.  

�Ɛ� ƐĞĞŶ� ŝŶ� dĂďůĞ� ϱ͕� ƚŚĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ƚŚĞ� ƚŽƚĂů� ƐĐŽƌĞƐ� ŽŶ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶĂů� ďĞŚĂǀŝŽƌ� ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ� ƚŚĞ� ŝŶĐůƵƐŝŽŶ�ŽĨ� ǀŝƐƵĂůůǇ�
ŝŵƉĂŝƌĞĚ� ƐƚƵĚĞŶƚƐ� ŝŶ� science class instructional activities revealed that the total scores of the ƉĂƌƚŝĐŝƉĂƚŝŶŐ teachers varied 
ďĞƚǁĞĞŶ� ǌĞƌŽ�ĂŶĚ�ϭϬ͘�The findings ĚĞŵŽŶƐƚƌĂƚĞĚ that only one ĐůĂƐƐƌŽŽŵ� ƚĞĂĐŚĞƌ� ƐŽŵĞƚŝŵĞƐ� ŝŶĐůƵĚĞd ƚŚĞ� ǀŝƐƵĂůůǇ� ŝŵƉĂŝƌĞĚ�
students in the ƉƌŽĐĞƐƐ�;�-1). On the other hand, the data showed that ten teachers did not ďƌŝĞĨůǇ ƌĞǀŝĞǁ�ƚŚĞ�ƐƚƵĚĞŶƚƐΖ�ƉƌĞǀŝŽƵƐ�
knowledge/skills or did not include sƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚƐ�ŝŶ�ƚŚĞƐĞ�ƉƌĂĐƚŝĐĞƐ͘ 

/ƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ŽŶůǇ�ŽŶĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ŝŶĐůƵĚĞĚ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ŝŶ�ƚŚĞ�ďƌŝĞĨ ƌĞǀŝĞǁ�ŽĨ�ƉƌĞǀŝŽƵƐ�
knowledge/skills of the students ;�-2/a) ĂŶĚ� ƐĞůĚŽŵ�ƉƌŽǀŝĚĞĚ ĐŽŶĨŝƌŵĂƚŽƌǇ� ĨĞĞĚďĂĐŬ� ƚŽ� ƚŚĞ reactions of students with visual 
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ĚŝƐĂďŝůŝƚŝĞƐ͕�ǁŚŝůĞ ten teachers who ƉƌŽǀŝĚĞĚ ĨĞĞĚďĂĐŬ�ĞŝƚŚĞƌ�ĚŝĚ�ŶŽƚ�ƌĞǀŝĞǁ�ƐƚƵĚĞŶƚƐΖ�ƉƌĞǀŝŽƵƐ�ŬŶŽǁůĞĚŐĞͬƐŬŝůůƐ�Žƌ�ĚŝĚ�ŶŽƚ�ƉƌŽǀŝĚĞ�
ĐŽŶĨŝƌŵĂƚŽƌǇ�ĨĞĞĚďĂĐŬ�ĂďŽƵƚ the reactions of students with visual ĚŝƐĂďŝůŝƚŝĞƐ. 

/ƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ŽŶůǇ�ŽŶĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ƉƌŽǀŝĚĞĚ�ĨĞĞĚďĂĐŬ�ĂďŽƵƚ�ƚŚĞ�students’ reactions to ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ĚƵƌŝŶŐ�
ƚŚĞ� ĂĐƚŝǀŝƚŝĞƐ� ĐŽŶĚƵĐƚĞĚ� ƚŽ� ŵŽďŝůŝǌĞ� ƉƌŝŽƌ� ŬŶŽǁůĞĚŐĞ� ;�-ϮͬďͿ͕� ǁŚŝůĞ� ŽŶĞ� ĐůĂƐƐƌŽŽŵ� ƚĞĂĐŚĞƌ� ďƌŝĞĨůǇ� ƌĞǀŝĞǁĞĚ� ƉƌŝŽƌ� ƐƚƵĚĞŶƚ�
knowledge/skills. Ten teachers rarely ƉƌŽǀŝĚĞĚ� ĐŽŶĨŝƌŵĂƚŽƌǇ� ĨĞĞĚďĂĐŬ͕� ŶĞŝƚŚĞƌ� ďƌŝĞĨůǇ� ƌĞǀŝĞǁĞĚ� ƉƌŝŽƌ� ŬŶŽǁůĞĚŐĞͬƐŬŝůůƐ� ŶŽƌ�
ƉƌŽǀŝĚĞĚ�ĞǆƉůĂŶĂƚŽƌǇ�ĨĞĞĚďĂĐŬ�ĂďŽƵƚ�ƐƚƵĚĞŶƚƐΖ�ƌĞĂĐƚŝŽŶƐ ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ͘ 

&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ĞŝƚŚĞƌ�ĚŝĚ�ŶŽƚ�ĞŵƉůŽǇ�ĂŶǇ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ŵĂƚĞƌŝĂů�Žƌ�conducted 
the instructional activities without allowing ƚŚĞ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů� ĚŝƐĂďŝůŝƚŝĞƐ� ƚŽ� ĞǆĂŵŝŶĞ Žƌ� ĞǆƉĞƌŝŵĞŶƚ� ǁŝƚŚ the new 
instructional ŵĂƚĞƌŝĂů� ;�-3). The other findings ĚĞŵŽŶƐƚƌĂƚĞĚ ƚŚĂƚ� ĨŝǀĞ� ƚĞĂĐŚĞƌƐ� ƐŽŵĞƚŝŵĞƐ�allowed instructional reactions of 
students with visual ĚŝƐĂďŝůŝƚŝĞƐ during instructional activities. In contrast, others did not allow any ƌĞƐƉŽŶƐĞ�ĨƌŽŵ students with 
visual ĚŝƐĂďŝůŝƚŝĞƐ. 

The ƐƚƵĚǇ� ĨŝŶĚŝŶŐƐ� ŽŶ� ƚŚĞ� ĐŽŶĨŝƌŵĂƚŽƌǇ� ƚĞĂĐŚĞƌ� ĨĞĞĚďĂĐŬ� ;�-ϱͬĂͿ� ƚŽ� ƚŚĞ� ƌĞĂĐƚŝŽŶƐ� ŽĨ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů� ĚŝƐĂďŝůŝƚŝĞƐ� ƚŽ�
ŝŶƐƚƌƵĐƚŝŽŶ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ŽŶĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ƵƐƵĂůůǇ͕�ƚŚƌĞĞ�ƚĞĂĐŚĞƌƐ�ƐŽŵĞƚŝŵĞƐ͕�ĂŶĚ�ŽŶĞ�ƚĞĂĐŚĞƌ�rarely ƉƌŽǀŝĚĞĚ�ĐŽŶĨŝƌŵĂƚŽƌǇ�
ĨĞĞĚďĂĐŬ�ĚƵƌŝŶŐ� ŝŶƐƚƌƵĐƚŝŽŶĂů� ĂĐƚŝǀŝƚŝĞƐ. ^ŝǆ� ƚĞĂĐŚĞƌƐ�ŶĞǀĞƌ�ƉƌŽǀŝĚĞĚ ĐŽŶĨŝƌŵĂƚŽƌǇ� ĨĞĞĚďĂĐŬ�on students’ reactions with visual 
ĚŝƐĂďŝůŝƚŝĞƐ. 

/ƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ŽŶĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ƐŽŵĞƚŝŵĞƐ, one teacher rarely, and siǆ�ƚĞĂĐŚĞƌƐ never ƉƌŽǀŝĚĞĚ�ĐŽŶĨŝƌŵĂƚŽƌǇ�
ĨĞĞĚďĂĐŬ�on students’ reactions ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�to ŝŶƐƚƌƵĐƚŝŽŶ�;�-ϱͬďͿ͘ 

&ŝŶĂůůǇ͕�ŝƚ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�ŽŶůǇ�ŽŶĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ƐŽŵĞƚŝŵĞƐ�ĞǀĂůƵĂƚĞĚ�ƚŚĞ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�of the students with visual 
ĚŝƐĂďŝůŝƚŝĞƐ�ĂŶĚ ŽƵƚĐŽŵes during instruction, while one teacher rarely and nine never evaluated ƚŚĞ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�
ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ĂŶĚ�ŽƵƚĐŽŵĞƐ�ĚƵƌŝŶŐ�ŝŶƐƚƌƵĐƚŝŽŶ or did not include students with visual ĚŝƐĂďŝůŝƚŝĞƐ in the evaluation. 

�/^�h^^/KE 
The study ĂŝŵĞĚ ƚŽ�ĚĞƐĐƌŝďĞ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ŽĨ� ƚŚĞ� ŝŶĐůƵƐŝǀĞ� ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ� ŝŶ� science classes ĂƚƚĞŶĚĞĚ�ďǇ�

ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ͘�dŚĞ�ƐƚƵĚǇ�ĚĂƚĂ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ŽŶůǇ�ƚǁŽ�ƚĞĂĐŚĞƌƐ�ŝŶƐƚƌƵĐƚĞĚ�ƚŚĞ�ƐĐŝĞŶĐĞ�ĐůĂƐƐĞƐ�ĨŽƌ�ŽǀĞƌ�ϯ5 
ŵŝŶƵƚĞƐ͕�ƚŚƌĞĞ�ƚĞĂĐŚĞƌƐ�ŝŶƐƚƌƵĐƚĞĚ�ƚŚĞ�ƐĐŝĞŶĐĞ�ĐůĂƐƐĞƐ�ĨŽƌ�ůĞƐƐ�ƚŚĂŶ�ϯϬ�ŵŝŶƵƚĞƐ�ĂŶĚ�ŽŶĞ�ƚĞĂĐŚĞƌ�ŝŶƐƚƌƵĐƚĞĚ�ƚŚĞ�ƐĐŝĞŶce classes for 
ƵŶĚĞƌ�ϮϬ�ŵŝŶƵƚĞƐ͘�/Ŷ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͕�ŝƚ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ƚŝŵĞ�ĂůůŽĐĂƚĞĚ�ĨŽƌ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŽĨ�Ă�ƉĂƌƚŝĐƵůĂƌ�ƚŽƉŝĐ�ǁŽƵůĚ�
ŝŵƉƌŽǀĞ ƚŚĞ�ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�;�ŽƌŝĐŚ͕�ϮϬϭϴ͖��ůůŝƐ�Θ�tŽƌƚŚŝŶŐƚŽŶ͕�ϭϵϵϰ͖�PǌǇƺƌĞŬ͕�ϮϬ09), ǁŚŝůĞ�ůŽƐŝŶŐ�ƚŝŵĞ�
ĚƵƌŝŶŐ�ĐůĂƐƐ�ǁŽƵůĚ�ŚĂǀĞ�Ă�ŶĞŐĂƚŝǀĞ�ĞĨĨĞĐƚ�ŽŶ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ͘ 

^ŝŶĐĞ�ƚŚĞ�ƐƚƵĚǇ�ǁĂƐ�ůŝŵŝƚĞĚ�ƚŽ�ϭϭ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐĞƐ�ĂŶĚ�ϭϭ�classes͕�ŝƚ�ĐŽƵůĚ�ŶŽƚ�ďĞ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ĂƌĞ�ǀĂůŝĚ�ĨŽƌ�Ăůů�
classes. However, the findings led to ǀĂƌŝŽƵƐ�ƋƵĞƐƚŝŽŶƐ�on ƚŝŵĞ�ƵƐĞ� in the classes. /ƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ĞŝŐŚƚ�ŽƵƚ�ŽĨ�ĞůĞǀĞŶ�
ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚĞĂĐŚĞƌƐ�ŝŶƐƚƌƵĐƚĞĚ�ƚŚĞ�ĐůĂƐƐ�ŽŶ�ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ�ĚƵƌŝŶŐ�ůĞƐƐ�ƚŚĂŶ�ϴϬй�ŽĨ�ƚŚĞ�ƚŝŵĞ�ĂůůŽĐĂƚĞĚ�ĨŽƌ�ŝŶƐƚƌƵĐƚŝŽŶ. In certain 
ĐĂƐĞƐ͕�ƚŚŝƐ�ƌĂƚĞ�ǁĂƐ�ϰϰй͘ dŚŝƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ƚŝŵĞ�ƚŚĂƚ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚĞĂĐŚĞƌƐ�ĚĞǀŽƚĞĚ�ƚŽ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŽĨ�
ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ�was ĂďŽƵƚ�ŚĂůĨ�ŽĨ�ƚŚĞ�ƚŽƚĂů�class ŚŽƵƌƐ͕�ŶĂŵĞůǇ͕�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϰϬ�ŵŝŶƵƚĞƐ͘�Previous studies ƌĞƉŽƌƚĞĚ that effective 
use of class hours and ƉƌŽǀŝĚŝŶŐ� ĂĚĞƋƵĂƚĞ ůĞĂƌŶŝŶŐ� ŽƉƉŽƌƚƵŶŝƚŝĞƐ� were effective ŽŶ� ƚŚĞ� ŝŵƉƌŽǀĞŵĞŶƚ� ŽĨ the ĂĐĂĚĞŵŝĐ�
ĂĐŚŝĞǀĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ ;�ůŽŶĚĂů�Θ��ĚĂůďũĂƌŶĂƌƚŽƚƚŝƌ͕�ϮϬϭϮ͖��ŽƚƚĞƌĞƌ�Θ�>ŽǁĞ͕�ϮϬϭϭ͖�>ĂĚĚ�Θ��ŝŶĞůůĂ͕�ϮϬϬϵͿ.  

On the other hand, Ellis and tŽƌŚƚŝŶŐƚŽŶ�;ϭϵϵϰͿ�ƐƚĂƚĞĚ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ƚŚĂƚ�ĂŶ�ĞĨĨĞĐƚŝǀĞ�ƚĞĂĐŚĞƌ�ƐŚŽƵůĚ�ƐƉĞŶĚ�ůĞƐƐ�ƚŚĂŶ�ϭϱй�
of the class hour on ƚĂƐŬ�ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ĐůĂƐƐƌŽŽŵ�ŽƌŐĂŶŝǌĂƚŝŽŶ�ĂŶĚ�ŵŽƌĞ�ƚŚĂŶ�ϱϬй�on interactive activities.  

dŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ĨŝŶĚŝŶŐƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ƉƌŽǀŝĚĞĚ�ĨŽƌ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐĞƐ�ǁĞƌĞ�
low level. dŚĞ�ƉƵŶĐƚƵĂůŝƚǇ ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ŝƐ�ĂŶ�ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ŵĂƚƚĞƌ͕�ĂŶĚ�ƚŚĞ�ƐĐŚŽŽů�ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ�ƐŚŽƵůĚ�ĐŚĞĐŬ�ŝƚ. However, the 
ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚĞĂĐŚĞƌƐ�ƐƉĞŶt ƐŝŐŶŝĨŝĐĂŶƚ�ƚŝŵĞ�takŝŶŐ�ĂƚƚĞŶĚĂŶĐĞ͕�ĨŽƌ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ƉƌĞƉĂƌĂƚŝŽŶƐ͕�Žƌ�ĐŽŶƚƌŽůůŝŶŐ the ƉƵƉŝůƐ. ̂ ƵƉƉŽƌƚŝŶŐ�
teachers on these issues is an essential ƌĞƋƵŝƌĞŵĞŶƚ�ƚŽ�ƉƌŽǀŝĚĞ�ĂĚĞƋƵĂƚĞ�ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĂƚƚĞŶĚŝŶŐ�ƚŚĞƐĞ�
classes ;�ůŽŶĚĂů�ĂŶĚ��ĚĂůďũĂƌŶĂƌƚŽƚƚŝƌ͕�ϮϬϭϮ͖��ŽƚƚĞƌĞƌ�ĂŶĚ�>ŽǁĞ͕�ϮϬϭϭ͖��ůůŝƐ�ĂŶĚ�tŽƌƚŚŝŶŐƚŽŶ͕�ϭϵϵϰ͖�>ĂĚĚ�ĂŶĚ��ŝŶĞůůĂ͕�ϮϬϬϵͿ͘ 

dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ŽĨ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ƚŽ�ƉƌŽǀŝĚĞ�ĐůĞĂƌ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ� ŝŶƐƚƌƵĐƚŝŽŶ� ŝŶ�science 
classes ďĂƐĞĚ�ŽŶ�ƚŚĞŝƌ�ďĞŚĂǀŝŽƌ�ƚŽ�ƉƌŽǀŝĚĞ�Ă�ƐŚŽƌƚ� ŝŶƚƌŽĚƵĐƚŝŽŶ�ƚŽ�ƚŚĞ�ƉƌĞ-ŝŶƐƚƌƵĐƚŝŽŶ�ŽďũĞĐƚŝǀĞƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ĂůŵŽƐƚ�Ăůů�
ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚĞĂĐŚĞƌƐ�;ϭϬ�ƚĞĂĐŚĞƌƐͿ�ĚŝĚ�ŶŽƚ�ƉƌĞƐĞŶƚ�ƚŚĞ�ŽďũĞĐƚŝǀĞƐ�ĂŶĚ�ĐŽŶƚĞŶƚ�ďĞĨŽƌĞ�ŝŶƐƚƌƵĐƚŝŽŶ͘�/ƚ�ŝƐ�ƐƚĂƚĞĚ�ŝŶ�ƚŚĞ�ůŝƚĞƌature that 
ƚŽ� ĐŽŶĚƵĐƚ� ĐůĞĂƌ� ĂŶĚ� ĐŽŵƉƌĞŚĞŶƐŝďůĞ� ŝŶƐƚƌƵĐƚŝŽŶ͕� ƚŚĞ� ƚĞĂĐŚĞƌ� ƐŚŽƵůĚ� ŝŶĨŽƌŵ� ƚŚĞ� ƐƚƵĚĞŶƚƐ� ĂďŽƵƚ� ƚŚĞ� Ăŝŵ and content at the 
ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ĐůĂƐƐ͘�,ŽǁĞǀĞƌ͕�ƚŚĞ�ŽďƐĞƌǀĂƚŝŽŶƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ƵƐƵĂůůǇ�ƐƚĂƌƚed 
ƚŚĞ�ĐůĂƐƐ�ǁŝƚŚ�ƚŚĞ�ƋƵĞƐƚŝŽŶ, ΗtŚĞƌĞ�ǁĞƌĞ�ǁĞ͍Η�dŚŝƐ�ŽďƐĞƌǀĂƚŝŽŶ�ŐĂǀĞ�ƚŚĞ�ŝŵƉƌĞƐƐŝŽŶ�ƚŚĂƚ�ƚĞĂĐŚĞƌƐ�ƐƚĂƌƚĞĚ�ƚŚĞ�class ƵŶƉƌĞƉĂƌĞĚ͘�
;�ŽƌŝĐŚ͕�ϮϬϭϴ͖�&ŝƐŚĞƌ�ĂŶĚ�&ƌĞǇ͕�ϮϬϭϬ͖�<ůƵŐĞƌ�ĂŶĚ��ĞŶŝƐŝ͕�ϭϵϵϲͿ͘ 

dŚĞ�ƐƚƵĚǇ�ĨŝŶĚŝŶŐƐ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ĂůŵŽƐƚ�Ăůů�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�;ϭϬ�ƚĞĂĐŚĞƌƐͿ�ŶĞǀĞƌ�ŝŶĐůƵĚĞĚ�ďƌŝĞĨ�ƌĞǀŝĞǁ�ƉƌĂĐƚŝĐĞƐ to activate 
ƉƌŝŽƌ�ƐƚƵĚĞŶƚ�ŬŶŽǁůĞĚŐĞ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚĞĂĐŚĞƌƐ�ĚŝĚ�ŶŽƚ�ƉƌŽǀŝĚĞ�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĂŶĚͬŽƌ�ĞǆƉůĂŶĂƚŽƌǇ�ĨĞĞĚďĂĐŬ�ĨŽƌ�ƐƚƵĚĞŶƚ�ƌĞĂĐƚŝŽŶƐ 
since they did not review the ƉƌĞǀŝŽƵƐ student knowledge. However, it is stated in the literature that each class shoƵůĚ�ďĞŐŝŶ�ǁŝƚŚ�
Ă�ĚĂŝůǇ�ƌĞǀŝĞǁ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƌĞǀŝĞǁ�ŽĨ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ͘�dŚĞƐĞ�ƉƌĂĐƚŝĐĞƐ�ĂůůŽǁ�ƐƚƵĚĞŶƚƐ�ƚŽ�ƌĞǀŝĞǁ�ƚŚĞŝƌ�ŬŶŽǁůĞĚŐĞ�ĚƵƌŝŶŐ�ƚŚĞ�class, 
ĐŽƌƌĞĐƚ� ƚŚĞŝƌ� ŵŝƐƚĂŬĞƐ͕� ĂŶĚ� ƉƌŽǀŝĚĞ� ƚŚĞ� ƚĞĂĐŚĞƌ� ǁŝƚŚ� ĨĞĞĚďĂĐŬ͕� ƌĞŝŶĨŽƌĐŝŶŐ� ůĞĂƌŶŝŶŐ� ďǇ� ƌĞƉĞĂƚŝŶŐ� ƚŚĞ� ŬŶŽǁůĞĚŐe, skills, and 
ĐŽŶĐĞƉƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�class͘��ůůŝƐ�ĂŶĚ�tŽƌƚŚŝŶŐƚŽŶ�;ϭϵϵϰͿ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ĞĨĨĞĐƚŝǀĞ�ƚĞĂĐŚĞƌƐ�ƐŚŽƵůĚ�ĚĞǀŽƚĞ�ƚŚĞ�ĨŝƌƐƚ�ĨŝǀĞ�ƚŽ�
ĞŝŐŚƚ� ŵŝŶƵƚĞƐ� ŽĨ� ƚŚĞ� ĐůĂƐƐ� ƚŽ� ƚŚĞ� ƌĞƉĞƚŝƚŝŽŶ� ŽĨ� ƉƌĞǀŝŽƵƐůǇ� ůĞĂƌŶĞĚ� ƚŽƉŝĐƐ͕� ĐŚĞĐŬ� ƚŚĞ� ĂƐƐŝŐŶŵĞŶƚƐ͕ ĂŶĚ� ƌĞǀŝĞǁ� Ɖƌior student 
ŬŶŽǁůĞĚŐĞ�ŽŶ�ƚŚĞ�ƚŽƉŝĐ�;�ůůŝƐ�ĂŶĚ�tŽƌƚŚŝŶŐƚŽŶ͕�ϭϵϵϰ͖�^ĞƌĂĨŝŶŝ͕�ϮϬϬϮ͖�DĂƐƚƌŽƉŝĞƌŝ�ĂŶĚ�^ĐƌƵŐƐƐ͕�ϮϬϬϮͿ͘ 
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448 
KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕� ƚŚĞ� ƐƚƵĚǇ�ĚĂƚĂ� ƐŚŽǁĞĚ� ƚŚĂƚ�ĂůŵŽƐƚ�Ăůů�ƉĂƌƚŝĐŝƉĂƚŝŶŐ� ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ� ;ϭϬ� ƚĞĂĐŚĞƌƐͿ�ĚŝĚ�ŶŽƚ�ƵƐĞ�ĂŶǇ�

ŝŶƐƚƌƵĐƚŝŽŶĂů�ŵĂƚĞƌŝĂů�during the instruction Žƌ�ĚŝĚ�ŶŽƚ�ƉƌŽǀŝĚĞ�ĂĚĞƋƵĂƚĞ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĞǆĂŵŝŶĞ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�
ŵĂƚĞƌŝĂů͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ŽďƐĞƌǀĂƚŝŽŶƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ƉƌĞĨĞƌƌĞĚ�ƚŽ�ŝŶƐƚƌƵĐƚ�ƚŚĞ�ĞŶƚŝƌĞ�class ǀĞƌďĂůůǇ�Žƌ�ĂůůŽǁĞĚ�
the students to watĐŚ�Ă�ǀŝĚĞŽ�ŽŶ�ƚŚĞ�ƚŽƉŝĐ�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ƚŚĞ�class. It is stated in the literature that effective teachers 
ƐƉĞŶĚ�ŵŽƌĞ�ƚŝŵĞ�ŽŶ�ƚŚĞ�ƉƌĞƐĞŶƚĂƚŝŽŶ�ŽĨ�ŶĞǁ�ŵĂƚĞƌŝĂů�ǁŚĞŶ�ĐŽŵƉĂƌĞĚ�ƚŽ�ŽƚŚĞƌƐ͕�ŐƵŝĚŝŶŐ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�;�ůůŝƐ�ĂŶĚ�
tŽƌƚŚŝŶŐƚŽŶ͕�ϭϵϵϰ͖�^ĞƌĂĨŝŶŝ͕�ϮϬϬϮ͖�DĂƐƚƌŽƉŝĞƌŝ�ĂŶĚ�^ĐƌƵŐƐƐ͕�ϮϬϬϮͿ͘ 

dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ�ǁŚĞŶ�ĂƚƚĞŵƉƚŝŶŐ�ƚŽ�ŐĞƚ�ƐƚƵĚĞŶƚ�ƌĞĂĐƚŝŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�
ĂĐƚŝǀŝƚŝĞƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ŵŽƐƚ�ƚĞĂĐŚĞƌƐ�;ϴ�ƚĞĂĐŚĞƌƐͿ�tried to get ƌĞƐƉŽŶƐĞƐ ŽŶ�ĐĞƌƚĂŝŶ�ƐƵď-ŽďũĞĐƚŝǀĞƐ�Žƌ�ĨƌŽŵ�ŽŶůǇ�Ă�ƐĞĐƚŝŽŶ�ŽĨ�
the students during the class. This finding indicated ƚŚĂƚ�ƚĞĂĐŚĞƌƐ�ĚŝĚ�ŶŽƚ�ĂƐŬ�ƋƵĞƐƚŝŽŶƐ͕�ĐŽŶĚƵĐƚ�ĂĐƚŝǀŝƚŝĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�
ƚŽƉŝĐ�ĚƵƌŝŶŐ�ƚŚĞ�class͕�Žƌ�ƐĞůĚŽŵ�conduct these activities. Even when they conducted these activities, they included only very few 
ƐƚƵĚĞŶƚƐ͘��ƵƌŝŶŐ�ƚŚĞ�study data analysis͕�ŝƚ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ŵĞƚŚŽĚ�ĂĚŽƉƚĞĚ�ďǇ�Ă�ƚĞĂĐŚĞƌ�ǁĂƐ�ƉĂƌƚŝĐƵůĂƌ͘�dŚŝƐ�
ƚĞĂĐŚĞƌ� ŝŶƐƚƌƵĐƚĞĚ� ƚŚĞ� ƐƚƵĚĞŶƚƐ� ŽŶ� ƐŽŵĞ� ƚŚŝŶŐƐ� ƌĞůĂƚĞĚ� ƚŽ� ƚŚĞ ƚŽƉŝĐ� ƚŚƌŽƵŐŚŽƵƚ� ƚŚĞ�class͘� ^ƚŝůů͕� ĚƵƌŝŶŐ� ƚŚĞ�ǁŚŽůĞ�ƉĞƌŝŽĚ͕� ƚŚĞ�
ƚĞĂĐŚĞƌƐ�ĚŝĚ�ŶŽƚ�ĂƐŬ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĂŶǇ�ƌĞůĞǀĂŶƚ�Žƌ�ŝƌƌĞůĞǀĂŶƚ�ƋƵĞƐƚŝŽŶƐ͕�ĚŝĚ�ŶŽƚ�ĂůůŽǁ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƚŽ�ƚĂŬĞ�Ă�ŶŽƚĞ�ŽŶ�ƚŚĞ�ƚŽƉŝc, and 
did not conduct any activity. However, it is stated in the ůŝƚĞƌĂƚƵƌĞ�ƚŚĂƚ�ƚŚĞ�ĞĨĨĞĐƚŝǀĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ƋƵĞƐƚŝŽŶͬĂŶƐǁĞƌ�ƉƌŽĐĞƐƐ�ĨŽĐƵƐĞƐ�
ƚŚĞ� ƐƚƵĚĞŶƚ� ŽŶ� ƚŚĞ� ůĞĂƌŶŝŶŐ� ƉƌŽĐĞƐƐ� ĂŶĚ� ŚĞůƉƐ� ƚŚĞ� ƐƚƵĚĞŶƚƐ� ƚŽ� ďĞ� ŵŽƌĞ� ĂĐƚŝǀĞ� ŝŶ� ƚŚĞ� ĐůĂƐƐƌŽŽŵ͘� �ĨĨĞĐƚŝǀĞ� ƵƐĞ� ŽĨ� ƚŚĞ�
ƋƵĞƐƚŝŽŶͬĂŶƐǁĞƌ�ƉƌŽĐĞƐƐ�ƐŚŽƵůĚ�ŝŶĐůƵĚĞ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͕�ĞǀĞŶ�all, ǁŚĞŶ�ƉŽƐƐŝďůĞ͕�ƚŽ�ĂƚƚƌĂĐƚ�ƚŚĞ�ŝŶƚĞƌĞƐƚ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƚŽ�
ƚŚĞ�ƚŽƉŝĐ͕�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ, ĂŶĚ�ƉƌŽĐĞƐƐ�ĚƵƌŝŶŐ�ƚŚĞ�class͕�ĂŶĚ�ƚŽ�ĞŶŐĂŐĞ�ĂŶĚ�ŝŶĐůƵĚĞ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ƉƌŽĐĞƐƐ�
;�ŽƌŝĐŚ͕�ϮϬϭϴ͖�&ŝƐŚĞƌ�ĂŶĚ�&ƌĞǇ͕�ϮϬϭϬ͖�,ĂƌďŽƵƌ͕��ǀĂŶŽǀŝĐŚ͕�^weigart and Hughes, 2015) 

dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ�ŽĨ�ƉƌŽǀŝĚŝŶŐ�ƌĞŐƵůĂƚŽƌǇ�ĂŶĚ�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĨĞĞĚďĂĐŬ�ƚŽ�ƐƚƵĚĞŶƚ�ƌĞĂĐƚŝŽŶƐ�ĚƵƌŝŶŐ�
instructional activities in science classes ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ŵŽƐƚ�ƚĞĂĐŚĞƌƐ�;ϳ�ƚĞĂĐŚĞƌƐͿ�ĚŝĚ�ŶŽƚ�give feeĚďĂĐŬ�ƚŽ�ƐƚƵĚĞŶƚ�ƌĞĂĐƚŝŽŶƐ�
ĚƵƌŝŶŐ�ŝŶƐƚƌƵĐƚŝŽŶ͕�ƉƌŽǀŝĚĞĚ�ĨĞĞĚďĂĐŬ�later, Žƌ�ŽŶůǇ�ƉƌŽǀŝĚĞĚ�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĨĞĞĚďĂĐŬ͘�,ŽǁĞǀĞƌ͕�ŝƚ�ŝƐ�ƐƚĂƚĞĚ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ƚŚĂƚ�
ƚŚĞ�ĨĞĞĚďĂĐŬ�ŽŶ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ�ƐŚŽƵůĚ�ďĞ�ƉƌĞŽƌŐĂŶŝǌĞĚ�ĂŶĚ�ƉƌŽǀŝĚĞĚ�ŝŵŵĞĚŝĂƚĞůǇ�ĂĨƚĞƌ�ŝŶƐƚructional reactions͘�&ĞĞĚďĂĐŬ 
ƐŚŽƵůĚ�ďĞ�ĂĚĂƉƚĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƚǇƉĞ�ŽĨ�ƋƵĞƐƚŝŽŶ�ƉŽƐĞĚ�ďǇ�ƚŚĞ�ƚĞĂĐŚĞƌ͕� ƚŚĞ�ƐƚƵĚĞŶƚ�ƉĞƌĨŽƌŵĂŶĐĞ� ůĞǀĞůƐ, ĂŶĚ�ƚŚĞ�ƚǇƉĞ�ŽĨ� ƚŚĞ�
ƌĞĂĐƚŝŽŶ�ƚŽ�ƚŚĞ�ƋƵĞƐƚŝŽŶ͕�ĂŶĚ�ƚŚĞ�ƉƌĞĚĞƚĞƌŵŝŶĞĚ�ĨĞĞĚďĂĐŬ�ƐŚŽƵůĚ�ďĞ�ƉƌŽǀŝĚĞĚ�ŝŵŵĞĚŝĂƚĞůǇ�ĂĨƚĞƌ�ƚŚĞ�ƐƚƵĚĞŶt reaction, including 
ĞǆƉůĂŶĂƚŝŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ƐƚƵĚĞŶƚ� ƌĞĂĐƚŝŽŶ�ĂŶĚ� ŝŶ�Ă�straightforward ǁĂǇ�ƚŽ�ƉƌŽŵŽƚĞ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ďǇ�Ăůů� ƐƚƵĚĞŶƚƐ� ;,ĂƚƚŝĞ�ĂŶĚ�
dŝŵƉĞƌůĞǇ�ϮϬϬϳ͖�DĂƐƚƌŽƉŝĞƌŝ�ĂŶĚ�^ĐƌƵŐŐƐ͕�ϮϬϬϮ͖�KƌŶƐƚĞŝŶ�ĂŶĚ�>ĂƐůĞǇ�//͕�ϮϬϬϰ͖�WŝƐĂĐƌĞƚĂ͕�dŝŶĐĂŶŝ͕��ŽŶŶĞůů�ĂŶĚ��ǆĞlrod, 2011). These 
ĨŝŶĚŝŶŐƐ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚĞĂĐŚĞƌƐ�ƌĞƋƵŝƌĞĚ�ǁĞůů-ƉůĂŶŶĞĚ�ƐƵƉƉŽƌƚ�ƐĞƌǀŝĐĞƐ�ƚŽ�ĂĚŽƉƚ accurate ĂŶĚ�ĞĨĨĞĐƚŝǀĞ�ĨĞĞĚďĂĐŬ 
strategies.  

The teacher evaluations’ analysis ƚŽ�ĐŚĞĐŬ�ǁŚĞƚŚĞƌ�ƐƚƵĚĞŶƚƐ�ĐŽŵƉƌĞŚĞŶĚĞĚ�ƚŚĞ�ŝŶƐƚƌƵĐƚĞĚ�ƚŽƉŝĐ ĂŶĚ�ƚŽ�ŽďƐĞƌǀĞ�ƚŚĞ�ŽƵƚĐŽŵĞƐ�
ŽĨ�ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚǇ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ĂůŵŽƐƚ�Ăůů� ƚĞĂĐŚĞƌƐ�;ϵ�ƚĞĂĐŚĞƌƐͿ�ĚŝĚ�ŶŽƚ�ĐŽŶĚƵĐƚ�ƉŽƐƚ-instructional evaluations. 
However, it is stated in the ůŝƚĞƌĂƚƵƌĞ�ƚŚĂƚ�ĨŽƌ�ƚĞĂĐŚĞƌƐ�ƚŽ�ĐŽŶĚƵĐƚ�ĐůĞĂƌ�ĂŶĚ�ĐŽŵƉƌĞŚĞŶƐŝďůĞ�ŝŶƐƚƌƵĐƚŝŽŶ͕�ƚŚĞǇ�ƐŚŽƵůĚ�ŝŶĐůƵĚĞ�ƉŽƐƚ-
ŝŶƐƚƌƵĐƚŝŽŶĂů�ĞǀĂůƵĂƚŝŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ, ĂŶĚ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŽŽů�ƚŚĞǇ�ǁŽƵůĚ�ƵƐĞ�ŝŶ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�ƐŚŽƵůĚ�ďĞ�ĚĞƐŝŐŶĞĚ�ĨŽƌ�
the instructional goals of the related class ;�ŶŐĞůůŵĂŶ�ĂŶĚ��ĂƌŶŝŶĞ͕�ϮϬϭϲ͖�&ŝƐŚĞƌ�ĂŶĚ�&ƌĞǇ͕�ϮϬϭϬ͖�<ŝŶĚƐǁĂƚƚĞƌ͕�tŝůĞŶ�ĂŶĚ�/ƐŚĞƌ͕�
1988) 

�ŵŽŶŐ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶĂů� ďĞŚĂǀŝŽƌ� ƚŚĂƚ� ĐůĂƐƐƌŽŽŵ� ƚĞĂĐŚĞƌƐ� ĞǆŚŝďŝƚĞĚ, including ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ� ŝŶ� ƚŚĞ�
ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ƐĐŝĞŶĐĞ�ĐůĂƐƐĞƐ͕�ƚŚĞ�ƐƚƵĚǇ�ĚĂƚĂ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ�ƉƌŽůŽŶŐĞĚ ƚŝŵĞ�ĚĞǀŽƚĞĚ�ďǇ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�to 
ĂĐĂĚĞŵŝĐ�ŝŶƚĞƌĂĐƚŝŽŶ�ǁŝƚŚ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ǁĂƐ�ϳ͘ϯϴй�ŽĨ�ƚŚĞ�ƚŽƚĂů�ĐůĂƐƐ�ŚŽƵƌƐ͕�ƚŚĞ�ƐĂŵĞ�ƌĂƚŝŽ�ǁĂƐ�ďĞůŽǁ�ϭй�ŝŶ�Ɛŝǆ�
classes. It ǁĂƐ�Ϭ�Žƌ�ĐůŽƐĞ�ƚŽ�Ϭ� ŝŶ�ƚǁŽ͘�dŚĞƐĞ�ĚĂƚĂ�ĐŽƵůĚ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ŵŽƐƚ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ĂůŵŽƐƚ� ŝŐŶŽƌĞĚ�ƚŚĞ�
ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ� ĚƵƌŝŶŐ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶ͘� /Ŷ� ŽƚŚĞƌ� ǁŽƌĚƐ͕� ĐůĂƐƐƌŽŽŵ� ƚĞĂĐŚĞƌƐ� ĞǆĐůƵĚĞĚ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů�
ŝŵƉĂŝƌŵĞŶƚƐ� ǁŚĞŶ� ĂĐĐĞƉƚŝŶŐ� ƐƚƵĚĞŶƚ� ƌĞĂĐƚŝŽŶƐ� ĂŶĚ� ƉƌŽǀŝĚŝŶŐ� ĨĞĞĚďĂĐŬ� ƚŽ� ƚŚĞƐĞ� ƌĞĂĐƚŝŽŶƐ� ŝŶ� ŵŽƐƚ� ĐůĂƐƐĞƐ͘� dŚŝƐ finding was 
ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�Ă�ƌĞƉŽƌƚ�ďǇ��ŬĂůŦŶ�;ϮϬϬϳͿ͘ /Ŷ�ƚŚĂƚ�ƐƚƵĚǇ͕��ŬĂůŦŶ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ƚĞĂĐŚĞƌƐ�ĂĚĚƌĞƐƐĞĚ�ƚŚĞ ǁŚŽůĞ�ĐůĂƐƐ͖�ŚŽǁĞǀĞƌ͕�ƚŚĞŝƌ�
one-on-ŽŶĞ�ŝŶƚĞƌĂĐƚŝŽŶƐ�ǁŝƚŚ�ƐƉĞĐŝĂů�ŶĞĞĚƐ�ĂŶĚ�ƚǇƉŝĐĂů�ĚĞǀĞůŽƉŵĞŶƚ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ďĞůŽǁ�ϭй͘  

dŚĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ƚŚĞ� ƚŝŵĞ� ǁŚĞƌĞ� ƚŚĞ� ƚĞĂĐŚĞƌƐ� ĂĐƚŝǀĞůǇ� ŝŶĐůƵĚĞĚ� ƚŚĞ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ� ŝŶ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶ� ŽĨ�
ĂĐĂĚĞŵŝĐ�ƐŬŝůůƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ�ĞǆƚĞŶĚĞĚ ƉĞƌŝŽĚ�ǁŚĞƌĞ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ĂůůŽǁĞĚ�ĂĐƚŝǀĞ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ŽĨ�ƚŚĞ�
students witŚ�ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ� ŝŶ�ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶ�ǁĂƐ�ϳϬй�ŽĨ�ƚŚĞ�ƚŽƚĂů�ĐůĂƐƐ�ŚŽƵƌƐ. For ĂůŵŽƐƚ�Ăůů� ƚĞĂĐŚĞƌƐ�;ϭϬ�ƚĞĂĐŚĞƌƐͿ, the 
ĂďŽǀĞŵĞŶƚŝŽŶĞĚ�ƉƌŽĐĞƐƐ ǁĂƐ�ůĞƐƐ�ƚŚĂŶ�ϳϬй͘�/ƚ�ŝƐ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�ƚŚŝƐ�ƌĂƚŝŽ�ǁĂƐ�ďĞůŽǁ�ϰϬй�ŝŶ�three teachers’ classes͘��ŽŶƐŝĚĞƌŝŶŐ�
ƚŚĂƚ�ŵŽƐƚ�ŽĨ�ƚŚŝƐ�ƐƚƵĚĞŶƚ�ďĞŚĂǀŝŽƌ includes ůŝƐƚĞŶŝŶŐ�ƚŽ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶ�ĂŶĚ�ƚĂŬŝŶŐ�ŶŽƚĞƐ�ďǇ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ͕�ŝƚ�
ĐŽƵůĚ�ďĞ� ƐƵŐŐĞƐƚĞĚ� ƚŚĂƚ� ĐůĂƐƐƌŽŽŵ� ƚĞĂĐŚĞƌƐ�ĚŝĚ�ŶŽƚ�ŵĂŬĞ�ĂĚĞƋƵĂƚĞ�ĞĨĨŽƌƚ� ƚŽ� ŝŶĐůƵĚĞ� ƐƚƵĚĞŶƚƐ�ǁŝƚŚ� ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ� ŝŶ� ƚŚĞ�
instructional actiǀŝƚŝĞƐ͘�dŚĞ�ŽďƐĞƌǀĂƚŝŽŶƐ�ĐŽŶĚƵĐƚĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ĚĂƚĂ�ĂŶĂůǇƐŝƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ĂůƚŚŽƵŐŚ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�
ŝŵƉĂŝƌŵĞŶƚ� ƌĂŝƐĞĚ� ƚŚĞŝƌ�ŚĂŶĚƐ� ƚŽ�ĂŶƐǁĞƌ�ƋƵĞƐƚŝŽŶƐ� ŝŶ�ŵŽƐƚ�ĐůĂƐƐĞƐ͕� ƚŚĞ� ƚĞĂĐŚĞƌƐ�ĚŝĚ�ŶŽƚ�ĂůůŽǁ� ƚŚĞŵ ƚŽ� ƐƉĞĂŬ͘�dŚŝƐ�ĚĂƚĂ�ĂůƐŽ�
ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚĞĂĐŚĞƌƐ�ĞǆƉĞƌŝĞŶĐĞĚ�ĚŝĨĨŝĐƵůƚŝĞƐ�ŝŶ�ĐůĂƐƐƌŽŽŵ�ŵĂŶĂŐĞŵĞŶƚ͘��ĞĐĂƵƐĞ�ƚŚĞ�ƉĞƌŝŽĚƐ�ƚŚĂƚ�ĞǆĐůƵĚĞĚ�ƚŚĞ�ƉĞƌŝŽĚƐ�
ǁŚĞƌĞ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ĂĐƚŝǀĞůǇ�ƉĂƌƚŝĐŝƉĂƚĞĚ�ŝŶ�ƚŚĞ�class ĐŽƵůĚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ĞǆƚƌĂ-ĐƵƌƌŝĐƵůĂƌ�ďĞŚĂǀŝŽƌ͕�ǁŚŝĐŚ�
was consistent with the ĨŝŶĚŝŶŐƐ� ƌĞƉŽƌƚĞĚ�ďǇ��ŬĂůŦŶ� ;ϮϬϬϳͿ, in ƚŚĂƚ�ƐƚƵĚǇ͕� ŝƚ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ� ŝŶĐůƵƐŝǀĞ�ƐƚƵĚĞŶƚƐ�ĞǆŚŝďŝƚĞĚ�
ĞǆƚƌĂĐƵƌƌŝĐƵůĂƌ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�Ϯϭй�ŽĨ�ƚŚĞ�class hours.  

dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌ�ďĞŚĂǀŝŽƌ�ƐĐŽƌĞƐ�ŽŶ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ŝŶ�science classs 
ĚĞƚĞƌŵŝŶĞĚ� ǁŝƚŚ� ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶ� ďĞŚĂǀŝŽƌ� ĂƐƐĞƐƐŵĞŶƚ� ŝŶƐƚƌƵŵĞŶƚ� ĚĞŵŽŶƐƚƌĂƚĞĚ� ƚŚĂƚ� ĂůŵŽƐƚ� Ăůů� ƉĂƌƚŝĐŝƉĂƚŝŶŐ� ƚĞĂĐŚĞƌƐ� ;ϭϬ�
ƚĞĂĐŚĞƌƐͿ� ĚŝĚ� ŶŽƚ� ŝŶĐůƵĚĞ� ƐŚŽƌƚ� ƌĞǀŝĞǁ� ƉƌĂĐƚŝĐĞƐ� ƚŚĂƚ� ĂĐƚŝǀĂƚĞ� ƉƌŝŽƌ� ƐƚƵĚĞŶƚ� ŬŶŽǁůĞĚŐĞͬƐŬŝůůƐ. Thus, they ĚŝĚ� ŶŽƚ� ƉƌŽǀŝĚĞ�
ĐŽŶĨŝƌŵĂƚŽƌǇ�Žƌ�ĞǆƉůĂŶĂƚŽƌǇ�ĨĞĞĚďĂĐŬ�ƚŽ�ƚŚĞ�ƐƚƵĚĞŶƚ�ƌĞƐƉŽŶƐĞƐ ĚƵƌŝŶŐ�ƚŚĞ�ƌĞǀŝĞǁ�ƉƌĂĐƚŝĐĞƐ, and they did not include the students 



  

|<ĂƐƚĂŵŽŶƵ��Œŝƚŝŵ��ĞƌŐŝƐŝ͕�ϮϬϮ2, Vol. 30͕�EŽ͘�2| 

 

449 
ǁŝƚŚ�ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ� ŝŶ� ƚŚĞƐĞ�ƉƌŽĐĞƐƐĞƐ͘�KŶůǇ�ŽŶĞ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚĞĂĐŚĞƌ�ƉƌŽǀŝĚĞĚ�ƐŚŽƌƚ�ƌĞǀŝĞǁƐ�ƚŚĂƚ�activated ƉƌŝŽƌ�ƐƚƵĚĞŶƚ�
knowledge/skills and ƉƌŽǀŝĚĞĚ�ĨĞĞĚďĂĐŬ�on student ƌĞƐƉŽŶƐĞƐ ĚƵƌŝŶŐ�ƚŚĞƐĞ�ƉƌĂĐƚŝĐĞƐ͘�dŚĞ�ƐĂŵĞ�ƚĞĂĐŚĞƌ�ǁĂƐ�ƚŚĞ�ŽŶůǇ�ƚĞĂĐŚĞƌ�ǁŚŽ�
ĂƚƚĞŵƉƚĞĚ�ƚŽ�ŝŶĐůƵĚĞ�ƚŚĞ�ƐƚƵĚĞŶƚ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ŝŶ�ƚŚĞƐĞ�ƉƌĂĐƚŝĐĞƐ͘�/ƚ�ŝƐ�unknown ǁŚĞƚŚĞƌ�ŽƚŚĞƌ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ƚĞĂĐŚĞƌƐ�
ǁŽƵůĚ�ŝŶĐůƵĚĞ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�Ă�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ǁŚĞŶ�ƚŚĞǇ�ŵĂŬĞ�ĂƌƌĂŶŐĞŵĞŶƚƐ�ƚŽ�ŝŶĐůƵĚĞ�ƐŚŽƌƚ�ƌĞǀŝĞǁ�ƉƌĂĐƚŝĐĞƐ�ƚŚĂƚ�ĂĐƚŝǀĂƚĞ�
ƉƌŝŽƌ�ƐƚƵĚĞŶƚ�ŬŶŽǁůĞĚŐĞͬƐŬŝůůƐ�ǁŚĞŶ�ĚĞƐŝŐŶŝŶŐ�ƚŚĞŝƌ�science classeƐ�ĂŶĚ�ƉƌŽǀŝĚĞ�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĂŶĚ�ĞǆƉůĂŶĂƚŽƌǇ�ĨĞĞĚďĂĐŬ͘�,ŽǁĞǀĞƌ͕�
the efforts of these teachers to include the students with visƵĂů�ŝŵƉĂŝƌŵĞŶƚƐ�ĚƵƌŝŶŐ�ŽƚŚĞƌ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ�ƉƌŽǀŝĚĞ�ĐĞƌƚĂŝŶ�
clues. 

dŚĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ƚŚĞ� ŽƚŚĞƌ� ƐƚƵĚǇ� ĚĂƚĂ� ŽŶ� ƚŚĞ� ŝŶĐůƵƐŝŽŶ� ŽĨ� ƐƚƵĚĞŶƚƐ� ǁŝƚŚ� ǀŝƐƵĂů� ŝŵƉĂŝƌŵĞŶƚ� ŝŶ� science class ŝŶƐƚƌƵĐƚŝŽŶ� ďǇ�
ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ŶŽŶĞ�ŽĨ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ƵƚŝůŝǌĞĚ�ŶĞǁ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ŵĂƚĞƌŝĂů�Žƌ�ĚŝĚ�ŶŽƚ�ĂĚĞƋƵĂƚĞůǇ�
ƉƌĞƐĞŶƚ�ƚŚĞ�ŵĂƚĞƌŝĂů͕�ĂůůŽǁŝŶŐ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ƚŽ�ĞǆĂŵŝŶĞ�ĂŶĚ�ƉƌĂĐƚŝĐĞ�ǁŝƚŚ�ƚŚĞ�ŵĂƚĞƌŝĂů͕�ŵŽƐƚ�ƚĞĂĐŚĞƌƐ�;6 
ƚĞĂĐŚĞƌƐͿ�ĚŝĚ�ŶŽƚ�ĂƚƚĞŵƉƚ�ƚŽ�ŐĞƚ�Ă�ƌĞĂĐƚŝŽŶ�ĨƌŽŵ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ĚƵƌŝŶŐ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĂĐƚŝǀŝƚŝĞƐ͕�ĂŶĚ�ĂĐĐŽƌĚŝŶŐůǇ�
ĚŝĚ�ŶŽƚ�ƉƌŽǀŝĚĞ�ĨĞĞĚďĂĐŬ�ŽŶ�ƚŚĞ�ƌĞƐƉŽŶƐĞƐ ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ͘��ůŵŽƐƚ all teachers (9 teachers) did not conduct 
ƉŽƐƚ-instructional evaluations or did not include tŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ŝŵƉĂŝƌŵĞŶƚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƚŝŽŶ�ĞǀĞŶ�ǁŚĞŶ�ƚŚĞǇ�ĐŽŶĚƵĐƚĞĚ�
the ƉŽƐƚ-instructional evaluation. dŚĞƐĞ�ĨŝŶĚŝŶŐƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ǀŝƐƵĂů�ĚŝƐĂďŝůŝƚŝĞƐ�ƉƌĞĚŽŵŝŶĂŶƚůǇ�ƉĂƌƚŝĐŝƉĂƚĞĚ 
as audience ŵĞŵďĞƌƐ�ŝŶ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĐůĂƐƐƌŽŽŵƐ͘�Even ƚŚĞ�ƚŝŵĞ�ƚŚĞǇ�listened to the instruction was ůŝŵŝƚĞĚ�;ϯϭ͘Ϭϵй�- ϳϬ͘ϬϮй�ŽĨ�
class hours).  

�KE�>h^/KE��E��Z��KDD�E��d/KE^� 
The study data analysis ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŽǀĞƌĂůů�ǀŝĞǁ�ŽĨ�ƚŚĞ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ŽĨ�ƚŚĞ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ŝŶ�

science class ǁĂƐ�ŚŽƉĞůĞƐƐ͘�/ƚ�ǁĂƐ�ĐůĞĂƌ�ƚŚĂƚ�ƚŚĞƐĞ�ƚĞĂĐŚĞƌƐ�ƌĞƋƵŝƌĞĚ�ƐĞƌŝŽƵƐ�ƐƵƉƉŽƌƚ�in ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�
ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ĂŶĂůǇǌĞĚ� ŝŶ� ƚŚĞ�ƐƚƵĚǇ�ĚŝĚ� ŝŶĐůƵĚĞ�ƚŚĞ�ďĞŚĂǀŝŽƌ�ĞǆŚŝďŝƚĞĚ�ƚŽǁĂƌĚƐ� ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĚŝƐĂďŝůŝƚŝĞƐ�ĂŶĚ the 
wŚŽůĞ� ĐůĂƐƐ͘� dŚŝƐ� ĨŝŶĚŝŶŐ� ƌĞǀĞĂůĞĚ� ƚŚĂƚ� ƚŚĞ� ŐĞŶĞƌĂů� ŝŶƐƚƌƵĐƚŝŽŶĂů� ďĞŚĂǀŝŽƌ� ŝŶ� ƚŚĞ� ĐůĂƐƐƌŽŽŵƐ� ƐŚŽƵůĚ� ďĞ� ŝŶǀĞƐƚŝŐĂƚĞĚ, and the 
ƚĞĂĐŚĞƌƐ�ƐŚŽƵůĚ�ďĞ�ƐƵƉƉŽƌƚĞĚ�ŝŶ�ƚŚĞ�ĨŝĞůĚƐ�ǁŚĞƌĞ�ƚŚĞǇ�ƌĞƋƵŝƌĞ�ƐƵƉƉŽƌƚ͘�EĂƚƵƌĂůůǇ͕�ƚŚĞƐĞ�ĨŝŶĚŝŶŐƐ�ǁĞƌĞ�ůŝŵŝƚĞĚ�ƚŽ�ƚŚĞ�ϭϭ�ŝŶĐůƵsive 
clĂƐƐƌŽŽŵƐ͕�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞƐĞ�ĐůĂƐƐĞƐ͕�ĂŶĚ�ƚŚĞ�science class͖�ŚŽǁĞǀĞƌ͕�ƚŚĞ�ĚĂƚĂ�ŽŶ�ƚŚĞ�teachers’ instructional 
ďĞŚĂǀŝŽƌ ŝŶ�ƚŚĞŝƌ�ĐůĂƐƐĞƐ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ĞǆƉĞƌŝĞŶĐĞĚ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ƉƌŽďůĞŵƐ�ǁĞƌĞ�severe͘�dŚƵƐ͕�ŝƚ�ŝƐ�ŽďǀŝŽƵƐ�ƚŚĂƚ�ƚĞĂĐŚĞƌƐ�
ƌĞƋƵŝƌĞ�ƐĞƌǀŝĐĞƐ�ƚŚĂƚ�ǁŽƵůĚ�ƉŽƐŝƚŝǀĞůǇ�ƐƵƉƉŽƌƚ�ƚŚĞŝƌ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ďĞŚĂǀŝŽƌ�ĂŶĚ�ƐŽůǀĞ�ƚŚĞŝƌ�ĐůĂƐƐƌŽŽŵ�ƉƌŽďůĞŵƐ. 

 WƌĞǀŝŽƵƐ�ƐƚƵĚŝĞƐ�ƌĞƉŽƌƚĞĚ�ĞĨĨĞĐƚŝǀĞ�ĂƉƉůŝĐĂƚŝŽŶƐ�ƚŽ�ƐƵƉƉŽƌƚ�ƚŚĞ�ƉƌŽĨĞƐƐŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚĞĂĐŚĞƌƐ�ĂŶĚ�ŚĞůƉ�ƚŚĞŵ�ĐŽƉĞ�
ǁŝƚŚ�ƚŚĞ�ƉƌŽďůĞŵƐ�ƚŚĞǇ�ĞŶĐŽƵŶƚĞƌ�ŝŶ�ĞĚƵĐĂƚŝŽŶĂů�ĞŶǀŝƌŽŶŵĞŶƚƐ͘�dŚĞ�ƉƌĞǀŝŽƵƐ�ƐƚƵĚǇ�findings ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƉƌĂĐƚŝĐĞƐ�ƐƵĐŚ�ĂƐ�
coaching (&ŝĚĂŶ͕�ϮϬϭϴ͖�<ŦǇĂŬ͕�ϮϬϮϬ͖�dĞŬŝŶ-7ĨƚĂƌ͕��ŽůůŝŶƐ͕�^ƉŽŽŶĞƌ͕�Θ�KůĕĂǇ-'ƺů͕�ϮϬϭϳͿ͕�ŵĞŶƚŽƌŝŶŐ�;�ŬĂǇ�Θ�'ƺƌŐƺƌ͕�ϮϬϭϴͿ͕�ďĞŚĂǀŝŽƌĂů�
counseling (Kurt, 2015), ĂŶĚ�ĚŝƌĞĐƚ�ďĞŚĂǀŝŽƌĂů�ĐŽƵŶƐĞůŝŶŐ�;dŝŵƵĕŝŶ͕�ϮϬϬϴͿ�ĞĨĨĞĐƚŝǀĞůǇ�ƐƵƉƉŽƌƚĞĚ�ƚŚĞ�ƉƌŽĨĞƐƐŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ͕�
ƉƌŽďůĞŵ-solving efficacy ŝŶ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ĞŶǀŝƌŽŶŵĞŶƚ, and ŝŵƉƌŽǀĞĚ instructional ďĞŚĂǀŝŽƌ ĂĐƌŽƐƐ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ. 
Thus, it ĐŽƵůĚ�ďĞ�ƐƵŐŐĞƐƚĞĚ that ĞƐƚĂďůŝƐŚŝŶŐ�ƐĐŚŽŽů�ƐƵƉƉŽƌƚ�ĚĞƉĂƌƚŵĞŶƚƐ�ĨŽƌ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ĂŶĚ�ĚŝƌĞĐƚ�ƐƵƉƉŽƌƚ�ǀŝĂ�
the strategies ƉƌŽǀĞŶ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞŝƌ�ĞĨĨŝĐĂĐǇ would lead to ďĞŶĞĨŝĐŝĂů�ŽƵƚĐŽŵĞƐ. 

On the other hand, given the ƉƌĞƐĞŶƚ�ůŝŵŝƚĂƚŝŽŶƐ͕�ƐŝŵŝůĂƌ�ƐƚƵĚŝĞƐ�ǁŝƚŚ�Ă�ǁŝĚĞƌ�ƉŽƉƵůĂƚŝŽŶ�ĂŶĚ�ƐĂŵƉůĞ�ƐŚŽƵůĚ�ďĞ�ĐŽŶĚƵĐƚĞĚ, and 
ƋƵĂůŝƚĂƚŝǀĞ�ĂŶĚ�ƋƵĂŶƚŝƚĂƚŝǀĞ�ƉƌŽƉĞƌƚŝĞƐ�ŽĨ�ƚŚĞ� ŝŶƐƚƌƵĐƚŝŽŶĂů�ƉƌĂĐƚŝĐĞƐ�ĐŽŶĚƵĐƚĞĚ� ŝŶ� ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵƐ�ƐŚŽƵůĚ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ͘�
�ůƐŽ͕�ƚŚĞƌĞ�ŝƐ�Ă�ŶĞĞĚ�ĨŽƌ�ĨƵƌƚŚĞƌ�ƐƚƵĚŝĞƐ�ƚŚĂƚ�ǁŽƵůĚ�ƌĞǀĞĂů�ƚŚĞ�ĨŝĞůĚƐ�ŽĨ�ƐƵƉƉŽƌƚ�ƌĞƋƵŝƌĞĚ�ďǇ�ƚŚĞ�ƚĞĂĐŚĞƌƐ�ŝŶ�ŝŶĐůƵƐŝǀĞ�ĐůĂƐƐƌŽŽŵƐ͘�
�Ƶƚ�ŵŽƐƚ� ŝŵƉŽƌƚĂŶƚůǇ͕� ĨƵƚƵƌĞ� ƐƚƵĚŝĞƐ� ƚŚĂƚ�ǁŽƵůĚ�ĚĞƚĞƌŵŝŶĞ� ƚŚĞ� ƚǇƉĞ͕�ƋƵĂůŝƚǇ, ĂŶĚ�ƋƵĂŶƚŝƚǇ�ŽĨ� ƚŚĞ� ƐƵƉƉŽƌƚ� ƐĞƌǀŝĐĞƐ� ;ŝŶ-service 
training, counseling, in-ĐůĂƐƐƌŽŽŵ�ĂƐƐŝƐƚĂŶĐĞ͕� ĞƚĐ͘Ϳ� ĨŽƌ� ŝŶĐůƵƐŝǀĞ� ĐůĂƐƐ� ƚĞĂĐŚĞƌƐ� ĂƌĞ� ƉĞƌŚĂƉƐ� ƚŚĞ�ŵŽƐƚ�essential ƌĞƋƵŝƌĞŵĞŶƚ� ŝŶ�
inclusive education. 

ZĞƐĞĂƌĐŚĞƌƐ͛�ĐŽŶƚƌŝďƵƚŝŽŶ�ƌĂƚĞ 
ThĞ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ĚĞƐŝŐŶĞĚ�ĂŶĚ�ĐŽŶĚƵĐƚĞĚ�ďǇ�ƚŚĞ�ĨŝƌƐƚ�ĂƵƚŚŽƌ͘ 

�ƚŚŝĐƐ��ŽŵŵŝƚƚĞĞ��ƉƉƌŽǀĂů� 
dŚĞ� ĐƵƌƌĞŶƚ� ƉĂƉĞƌ�ǁĂƐ� ďĂƐĞĚ� ŽŶ� Ă� ĚŝƐƐĞƌƚĂƚŝŽŶ� ƐƵďŵŝƚƚĞĚ� ďĞĨŽƌĞ� ϮϬϮϬ͘� dŚĞ�DŝŶŝƐƚƌǇ� ŽĨ�EĂƚŝŽŶĂů� �ĚƵĐĂƚŝŽŶ� ĂƉƉƌŽǀĂů�ǁĂƐ�

ŽďƚĂŝŶĞĚ�ĨŽƌ�ƚŚĞ�ƐƚƵĚǇ͖�ŚŽǁĞǀĞƌ͕�ĞƚŚŝĐƐ�ĐŽŵŵŝƚƚĞĞ�ĂƉƉƌŽǀĂů�ǁĂƐ�ŶŽƚ͘��ƚŚŝĐƐ�ĐŽŵŵŝƚƚĞĞ�ĂƉƉƌŽǀĂů�ǁĂƐ�ŶŽƚ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƐĐŝĞŶƚŝĨŝĐ�
ƌĞƐĞĂƌĐŚ�ďĞĨŽƌĞ�ϮϬϮϬ. 

Z�&�Z�E��^ 
�ŬĂůŦŶ͕�^͘�;ϮϬϬϳͿ͘�An investigation of the teachers’ behaviors and the students with and without disabilities (hŶƉƵďůŝƐŚĞĚ�ŵaster’s thesis). Ankara 

hŶŝǀĞƌƐŝƚǇ͕�/ŶƐƚŝƚƵƚĞ�ŽĨ��ĚƵĐĂƚŝŽŶĂů�^ĐŝĞŶĐĞƐ͕��ŶŬĂƌĂ͘ 
�ŬĂǇ͕��͕͘�Θ�'ƺƌŐƺƌ͕�,͘�;ϮϬϭϴͿ͘�Professional ĚĞǀĞůŽƉŵĞŶƚ ŽĨ�Ă�ƚĞĂĐŚĞƌ�ƉƌŽǀŝĚŝŶŐ�ƐƉĞĐŝĂů�ĞĚƵĐĂƚŝŽŶ�ƐƵƉƉŽƌƚ�ƐĞƌǀŝĐĞ͗�DĞŶƚŽƌŝŶŐ͘��ŒŝƚŝŵĚĞ�EŝƚĞů�

�ƌĂƔƚŦƌŵĂůĂƌ��ĞƌŐŝƐŝ, 6(1), 1–Ϯϴ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϰϲϴϵͬŝƐƐŶ͘Ϯϭϰϴ-ϮϲϮϰ͘ϭ͘ϲĐϭƐϭŵ 

�ŬĚĞŵŝƌ-KŬƚĂ͕��͘��ĞƚĞƌŵŝŶŝŶŐ�ƐƉĞĐŝĂů�ĞĚƵĐĂƚŝŽŶ�ƐĞƌǀŝĐĞƐ�ƉƌŽǀŝĚĞĚ�ƚŽ�hearing impaired students attending mainstream classes and their teachers 
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Abstract 

Purpose: Since the 18th century, discrimination against women was part of official government policy in higher education 
institutions within Russia, as across the world until the beginning of the twentieth century. For many years, only men had the 
advantage of attending higher education. Thus, it can be said that women of lower socio-economic status had barely any rights 
in Czarist Russia. They had no right to divorce and extremely limited rights to own private property. 

Design/Methodology/Approach: Only women who were at least of median socio-economic level could consider leaving their 
husband. Effects of both the industrial revolution in the western world and the labour movement within Russia during the 19th 
century along with a number of socio-economic changes within society, led to a system of values which ultimately allowed 
women to participate in educational life. 

Findings: As it observed in most societies, a long period of awakening and raising awareness is required in order to ensure the 
desired level of equality of opportunity between genders in both education and work areas, as well as in other areas of society 
in Russia too. 

Highlights: When it comes to the historical process in Russia's women's education, it can be said that the path taken in the field 
of women's education, considering the changes in the political, socio-economic and value system is practical and beneficial. 

Pǌ 
�ĂůŦƔŵĂŶŦŶ� ĂŵĂĐŦ͗ ϭϴ͘� ǇƺǌǇŦůĚĂŶ� ŝƚŝďĂƌĞŶ� ĚƺŶǇĂ� ŐĞŶĞůŝŶĚĞ� ŽůĚƵŒƵ� Őŝďŝ� ZƵƐǇĂĚĂ� ĚĂ� ǇƺŬƐĞŬƂŒƌĞƚŝŵ� ŬƵƌƵŵůĂƌŦŶĚĂ� ŬĂĚŦŶůĂƌĂ�
ǇƂŶĞůŝŬ�ĂǇƌŦŵĐŦůŦŬ͕�ǇŝƌŵŝŶĐŝ�ǇƺǌǇŦůŦŶ�ďĂƔůĂƌŦŶĂ�ŬĂĚĂƌ�ƌĞƐŵŝ�ĚĞǀůĞƚ�ƉŽůŝƚŝŬĂƐŦŶŦ�ŽůƵƔƚƵƌƵǇŽƌĚƵ͘�hǌƵŶ�ǇŦůůĂƌ�ďŽǇƵŶĐĂ͕�ǇƺŬƐĞŬƂŒƌĞƚŝŵ�
ŬƵƌƵŵůĂƌŦŶĚĂ�ƐĂĚĞĐĞ�ĞƌŬĞŬůĞƌ�ĞŒŝƚŝŵ�ĂůŵĂ�ĨŦƌƐĂƚŦŶĂ�ƐĂŚŝƉƚŝ͘��ƺƔƺŬ�ƐŽƐǇŽ�ĞŬŽŶŽŵŝŬ�ĚƺǌĞǇĞ�ŵĞŶƐƵƉ�ŬĂĚŦŶůĂƌ��ĂƌůŦŬ�ZƵƐǇĂ͛ƐŦŶĚĂ�
ŶĞƌĞĚĞǇƐĞ� Śŝĕďŝƌ� ďŝƌ� ŚĂŬŬĂ� ƐĂŚŝƉ� ŽůŵĂĚŦŒŦ� ƐƂǇůĞŶĞ� ďŝůŝƌ͘� �ŽƔĂŶĂŵĂ� ŚĂŬůĂƌŦ� ǇŽŬƚƵ͕� ƐŽŶ� ĚĞƌĞĐĞ� ƐŦŶŦƌůŦ� ƂǌĞů� ŵƺůŬ� ŚĂŬůĂƌŦŶĂ 
sahiplerdi.  

DĂƚĞƌǇĂů�ǀĞ�zƂŶƚĞŵ͗�^ĂĚĞĐĞ�ŽƌƚĂ�ƐŽƐǇŽ�ĞŬŽŶŽŵŝŬ�ĚƺǌĞǇĞ�ŵĞŶƐƵƉ�ŬĂĚŦŶůĂƌ�ŬŽĐĂůĂƌŦŶŦ�ƚĞƌŬ�ĞƚŵĞǇŝ�ĚƺƔƺŶĞďŝůŝƌůĞƌĚŝ͘�ϭϵ͘�zƺǌǇŦůĚĂ�
ŚĞŵ�ďĂƚŦĚĂŬŝ� ƐĂŶĂǇŝ�ĚĞǀƌŝŵŝŶŝŶ�ŚĞŵ�ĚĞ�ZƵƐǇĂĚĂŬŝ� ŝƔĕŝ�ŚĂƌĞŬĞƚŦŶŦŶ�ĞƚŬŝůĞƌŝ� ƚŽƉůƵŵĚĂ�ǇĂƔĂŶĂŶ�ďŝƌ� ƚĂŬŝŵ�ƐŽƐǇŽ-ekonomik ve 
ĚĞŒĞƌůĞƌ�ƐŝƐƚĞŵŝŶĚĞŬŝ�ĚĞŒŝƔŝŬůŝŬůĞƌ��ŬĂĚŦŶůĂƌŦŶ�ĞŒŝƚŝŵ�ŚĂǇĂƚŦŶĂ�ŬĂƚŦůŦŵŦŶŦ�ƚĞƚŝŬůĞǇĞŶ�ƂŶĞŵůŝ�ĞƚŵĞŶůĞƌĚĞŶĚŝƌ͘.  
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1. INTRODUCTION 

The role of women in the history of Russia is currently an important issue. As in other parts of the world, the status and roles 
of all social groups within Russia, especially women, have been affected by the natural environment, geographical position of the 
country, lifestyle of the many ethnic groups, the social value system, religion as well as socio-political and economic development. 
KƵƌ�ĐŽŶĐĞƌŶ�ǁĂƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĚĞŐƌĞĞ�ŽĨ�ǁŽŵĞŶ͛Ɛ�ŝŶǀŽůǀĞŵĞŶƚ�ŝŶ�ƚŚĞ�ƉĞƌŝŽĚŝĐĂů�Ğnlightenment process and to keep track of 
the determination of their position in society. Therefore, our aim was to evaluate the image of woman in Russian society by 
referring to the historical facts, statistics, and scientific literature. The education level of women and recognizing the opportunities 
from which women themselves and the society benefited were the most crucial issues in this regard. The socio-political, scientific, 
and technical changes increased the educational and professional level of womĞŶ�ĂŶĚ�ĐĂƵƐĞĚ�Ă�ŶĞĞĚ�ĨŽƌ�ŝŶĐƌĞĂƐŝŶŐ�ǁŽŵĞŶ͛Ɛ�ƌŽůĞ�
in society. Thus, the degree of change in the role and importance of women in society increased the overall attention to women 
in various social, political, scientific, industrial, and creative fields. In RuƐƐŝĂŶ� ƐŽĐŝĞƚǇ͕� ǁŽŵĞŶ͛Ɛ� ĞŵŽƚŝŽŶĂů� ƐƚĂƚĞ͕� ƐŽĐŝĂů͕� ĂŶĚ�
physiological behaviours are affected by their social role, status, involvement in education, and business life. The recent socio-
political change, Soviet disintegration, and formation of new socio-political administration has affected the position of women in 
society and the family unit. Women are often the first to be fired in Russia as is the case of the societal transition process 
throughout the world. This has increased the desire of women to participate in education and be qualified employees for the 
ƉƵƌƉŽƐĞ�ŽĨ�ƉƌŽƚĞĐƚŝŶŐ�ƚŚĞŝƌ�ƉŽƐŝƚŝŽŶ�ŝŶ�ƐŽĐŝĞƚǇ�;ʺ̨̨̬̚�ʦ͘ʤ͕͘�ʤ̡̛̖̬̦̏̌�˃͘ʽ͘ϮϬϭϲͿ͘ 

It is known that societal events are formed through individual behaviours, thus they are related to self-praise or protecting 
ŽŶĞ͛Ɛ�ƐĞůĨ-esteem. The aim of ensuring gender equality during the Soviet period contributed to the participation of women in 
education and business life. However, during the transition process from the Soviet Union to Russia, the weakening of the 
economy, change in political balance, and financial difficulties negatively affected the position of women in society. As the reasons 
mentioned are considered, women tended towards protecting their self-esteem and position within society by breaking the 
gender rŽůĞƐ�;ʥ̡̡̨̭̌̌̏̌�ʺ͘ʫ͘�ϮϬϬϱͿ͘ 

2. Body 

As is known, the issue of gender inequality has been an important research topic since the early stages of the development of 
ĐĂƉŝƚĂůŝƐƚ�ƐŽĐŝĞƚǇ͘�dŚĞƌĞ�ŚĂƐ�ďĞĞŶ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĂŵŽƵŶƚ�ŽĨ�ƌĞƐĞĂƌĐŚ�ƌĞŐĂƌĚŝŶŐ�ǁŽŵĞŶ͛Ɛ�ĞĚƵĐĂƚŝŽŶĂů�ĂƚƚĂŝŶŵĞŶƚ�ŝŶ�ZƵƐƐŝĂ͘�dŚŝƐ�issue 
was an inseparable part of governmental policy and scientific interest both during the Soviet period and modern era. Due to the 
fact that the policy towards women was primarily aimed at using woman for the labour force, development of the education 
system, and starting new businesses was to be ensured. Also, the historical aspects of this issue should be analysed for 
comparative analysis as well as the ideological propaganda used. The specialists in this field are N. Kozlova, O. Bayyukova, M. Y. 
Baskakova, D. Bondarenko, E. B. Demintseva, O. I. Kavykin, I. V. Sledzevsky, and D. A. Khalturina. These scholars have attempted 
to research this issue in various ways, including historical, psychological, cultural, economic, political, gender, and the national 
aspect. 

Education is an important manifestation of the development level of any society. It is quite understandable that the 
ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ůŽƐƚ�ŝŶ�ǁŽŵĞŶ͛Ɛ�ĞĚƵĐĂƚŝŽŶ�ƐŽ�ĨĂƌ�ŵĂǇ�ĂĨĨĞĐƚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ZƵƐƐŝĂŶ�ƐŽĐŝĞƚǇ͕�ďĞĐĂƵƐĞ�ZƵƐƐŝĂ�ŝƐ�Ă�ĐŽƵŶƚƌǇ�ǁŝƚh 
vast potĞŶƚŝĂů�ŝŶ�ŚƵŵĂŶ�ĐĂƉŝƚĂů͘�dŽ�ŝůůƵƐƚƌĂƚĞ͕�ǁŽŵĞŶ͛Ɛ�ďƵƐŝŶĞƐƐ�ůŝĨĞ�ǁĂƐ�ƌĞƐƚƌŝĐƚĞĚ�ƚŽ�ƚŚĞ�ƐĞƌǀŝĐĞ�ƐĞĐƚŽƌ�ƵŶƚŝů�ƚŚĞ�ϮϬth century, and 
women did not occupy other sectors of the economy at a desirable level correlate to the society, and as a result, women were 
repeatedly directed to certain sectors of education. Importantly, throughout the world, as in Russia, the third millennium may be 
considered the millennium of women. As a result, women are increasingly represented within society and should be considered 
as a service to education. As stated earlier, education itself is directly related to social and environmental conditions.  

tŽŵĞŶ͛Ɛ��ĚƵĐĂƚŝŽŶ�ŝŶ�DŽĚĞƌŶ�^ŽĐŝĞƚǇ 

If globalization, as a process of integrating knowledge within education, firstly requires increasing the general education level 
of society as well as the development of all social groups who may effectively work and/or study in the most current fields of 
science and learning, it is highly probable that the most crucial global need for educators is to adopt the concept of toleration. 
Tolerance can be considered as an essential part of personality, and a crucial and inseparable part of social skills. The following 
characteristics and indicators define the skills of individuals and social groups such as a tendency towards sustainability, 
establishing and developing social and intercultural relations, settlement of disputes, managing emotions, and accomplishing 
ŽďũĞĐƚŝǀĞƐ�;ʥ̨̡̨̦̬̖̦̔̌�ʪ͘�ʺ͕͘�ʪ̶̛̖̥̦̖̏̌�ʫ͘�ʥ͕͘��ʶ̡̛̼̦̌̏�ʽ͘�ʰ͕͘�ˁ̡̛̣̖̖̭̜̔̏̚�ʰ͘�ʦ͕͘��ˈ̛̣̯̱̬̦̌̌��ʪ͘�ʤ͘ϮϬϬϳͿ͘� 

/Ŷ�ƚŽĚĂǇ͛Ɛ�ǁŽƌůĚ͕�ŵŽĚĞƌŶ�ǁŽŵĞŶ�ĂƌĞ�ŝŶĚĞƉĞŶĚĞŶƚ�ŝŶ�ĞǀĞƌǇ�ĂƐƉĞĐƚ�ŽĨ�ůŝĨĞ�ǁŝƚŚŝŶ�ZƵƐƐŝĂ͕�ƚŚĞƌĞĨŽƌĞ͕�ƚŚĞǇ�ŚĂǀĞ the right to plan 
an independent life, study in higher education institutions, have a business life and/or decide on marriage as well as the right to 
choose their spouse, sexual freedom, and/or birth control. The concept of family has lost some of its cachet for modern women 
compared to its historical significance because they often do not restrict themselves to the maternal role and instead attach 
greater importance to their career. Studies indicate that it is important for modern women to clearly understand their role in 
society as well as fulfil their responsibilities in this regard. Consequently, the successful implementation of crucial and exciting 
ƐŽĐŝĂů�ƌŽůĞƐ�ďƌŽƵŐŚƚ�ƚŽŐĞƚŚĞƌ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚŝŶ�ƚŚĞ�ƵŶŝǀĞƌƐŝƚǇ�ĞŶǀŝƌŽŶŵĞŶƚ�ŝƐ�ĞǆƚƌĞŵĞůǇ�ŝŵƉŽƌƚĂŶƚ�;ʺ̨̨̬̚�ʦ͘ʤ͕͘�ʤ̡̛̖̬̦̏̌�˃͘ʽ͘�
2016). 
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Social equality between men and women was not achieved in the past. The position of women, who manage the 

responsibilities of family and the maternal role, have often occupied the lowest level of society. Even though historians and 
sociopsychologists have recognised a leading role of women in public life (i.e., matriarchal societies), the image of women during 
the Soviet period was observed as female mother, female employee, and socially active female. Firstly, we should look at the 
current education status of women in Russia. In 2010, only 12,000 out of 33 million women in Russia, listed as having worker 
status, had not received any form of primary school education. This becomes concerning for men because 22,000 men had only 
received primary school education out of a total of 33.4 million men.  

Moreover, when the education level of men and women over 15 is analysed in Russia, this fact changes dramatically. For 
example, 469,000 women out of a female population of 64 million received primary school education while 244,000 men out of a 
male population of 53 million received primary education. Thus, the number of men completing primary school education in Russia 
is approximately half the number of women. In general, these figures shoǁ�ƚŚĂƚ� ƚŚĞƌĞ�ŚĂƐ�ďĞĞŶ�ĂŶ� ŝŵƉƌŽǀĞŵĞŶƚ� ŝŶ�ǁŽŵĞŶ͛Ɛ�
ĞĚƵĐĂƚŝŽŶ�ŝŶ�ZƵƐƐŝĂ�ŽǀĞƌ�ƚŚĞ�ƉĂƐƚ�ŚĂůĨ�ĐĞŶƚƵƌǇ͘�KŶ�ƚŚĞ�ĐŽŶƚƌĂƌǇ͕�Ă�ƐĞƚďĂĐŬ�ŚĂƐ�ďĞĞŶ�ŽďƐĞƌǀĞĚ�ŝŶ�ŵĞŶ͛Ɛ�ĞĚƵĐĂƚŝŽŶ͘�tŽŵĞŶ�ŚĂǀĞ�
almost surpassed men in terms of higher education. For example, 16 million women out of a female population of 64 million over 
the age of 15 are university graduates while 11.5 million men out of a male population of 53 million are university graduates. This 
rate will not change even if the employees within the field of economics are considered. That is to say, 11.5 million women and 
9.2 million men have earned more than one diploma in higher education (https://vz.ru/economy). 

A pattern of development dynamics can be recognised in this regard. However, certain conditions must be considered. For 
example, transition to an open society with socio-political and economic processes during the independence period required new 
forms of connection (relations) within all fields of social life such as at the level of public awareness, including the formation of 
political culture. This includes women as an important social and demographic group. In this regard, an increase in the political 
activities of women requires researchers in the fields of social and political activities to conduct longitudinal studies regarding 
gender relations.  

Additionally, the formation of public policy within the market economy to include women accelerates the expansion of women 
ŝŶ�ƚŚĞƐĞ�ŽǀĞƌĂůů�ĂĐƚŝǀŝƚŝĞƐ͘�WƌŽǀŝĚŝŶŐ�ƐĐŝĞŶƚŝĨŝĐ�ƌĞĂƐŽŶŝŶŐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĞůŝŵŝŶĂƚŝŽŶ�ŽĨ�ǁŽŵĞŶ͛Ɛ�ƵŶĞŵƉůŽǇŵĞŶƚ͕�ŐĞŶĚĞƌ�ĞĚƵĐĂƚŝon, 
achieving gender equality, and standards of living should be based on the principle of ensuring social rights and additional social 
ĂƐƐŝƐƚĂŶĐĞ�ĨŽƌ�ǁŽŵĞŶ͛Ɛ�ŵĂƚĞƌŶĂů�ĂŶĚ�ĨĂŵŝůǇ�ŶĞĞĚƐ�ĂƐ�ǁĞůů�ĂƐ�ǀĂƌŝŽƵƐ�ďĞŶĞĨŝƚƐ�ĂŶĚ�ĞƐƐĞŶƚŝĂů�ŝŵƉƌŽǀĞŵĞŶƚƐ�ƚŽ�ƚŚĞŝƌ�ǁŽƌŬŝŶŐ�ĂŶĚ�
living conditions. Furthermore, it has been observed that these principles may vary according to the current conditions at each 
stage of development within Russian society.  

Marriage, as one of the most crucial social institutions in modern society, involves important challenges, one being the sharp 
increase in divorce due to high levels of conflict within families. Every year, gaps in raising the younger generation, the number of 
single parent families, children with a single parent, and children who have both parents but are sent to boarding schools or child 
welfare institutions has increased.  

Importantly, there have been many political changes in Russia over the last two centuries. For example, capitalism has 
gradually started to replace colonialism. During this time, specialization in fields and professions dramatically changed the pace of 
economic and social development as well as expanded the direction of socio-economic development. Women, however, have 
unfortunately not been able to fully participate within the fabric of social change and growth at what is considered a desirable 
level.  

,ŝƐƚŽƌǇ�ŽĨ�tŽŵĞŶ͛Ɛ��Ěucation in Russia  

^ƚƵĚŝĞƐ�ƐŚŽǁ�ƚŚĂƚ�ǁŽŵĞŶ͛Ɛ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ŝŶ�ĞĚƵĐĂƚŝŽŶ�ŚĂƐ�Ă�ůŽŶŐ�ŚŝƐƚŽƌǇ�ŝŶ�ZƵƐƐŝĂ͘�,ŝƐƚŽƌŝĐĂů�ĨĂĐƚƐ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ͙� 
͞'ŝƌůƐ�ƐƚĂƌƚĞĚ�ƚŽ�ƌĞĐĞŝǀĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�ZƵƐƐŝĂ�ŝŶ�ƚŚĞ�ϭϭƚŚ�ĐĞŶƚƵƌǇ�ĂŶĚ��ŶŶĂ�sƐĞǀŽůŽĚŽǀŶĂ͕�ƐŝƐƚĞƌ�ŽĨ�sůĂĚŝŵŝƌ�DŽŶŽŵĂǆ͕�
founĚĞĚ�Ă�Őŝƌů͛Ɛ�ƐĐŚŽŽů�Ăƚ�^ƚ͘��ŶĚƌĞǁΖƐ�DŽŶĂƐƚĞƌǇ�ŝŶ�<ŝĞǀ�ŝŶ�ϭϬϴϲ͘�dŚĞ�ĨŝƌƐƚ�ƐĐŚŽŽůƐ�ǁŚĞƌĞ�ŐŝƌůƐ�ĐŽƵůĚ�ƌĞĐĞŝǀĞ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�
Moscow and St. Petersburg, which were private and provided secular education, were founded during the period of Peter 
I. The nuns were instructed to educate orphans of both genders and teach girls to sew and other handcrafts in 1724. The 
first schools providing midwifery education were founded in Moscow and St. Petersburg, and then in the other cities in 
1754. While private boarding houses funded by foreigners were founded for women in Russia starting from the middle 
ŽĨ�ƚŚĞ�ϭϴƚŚ�ĐĞŶƚƵƌǇ͟�;http://izron.ru/articles/pedagogika-psikhologiya). 

Research shows that historically the choice of educational specialization has been considerably restricted among women even 
though the overall education level of women continues to increase each year. In general, education, health, the food industry, 
and agriculture sector have been the primary areas of educational specialization among women in Russia. Today, this continues 
to be the case, and to illustrate this fact, open secondary education for women started to improve within the Mariinsky educational 
institution beginning in the 19th century. While a general education and training program was prepared for all 34 education 
institutions in 1817, six more schools were founded between 1817 and 1827, and it was recorded that approximately 23,000 
orphan girls received education within these ƐĐŚŽŽůƐ�;ʶ̨̨̣͕̏̌̚�ʻ͘ʰ͘�ϮϬϬϲͿ͘ 

Considering the myriad of developments in this regard, several issues remained to be resolved regarding the education of 
women in Russia. There has been rapid improvement regarding the education of women from the end of 19th century to the 
ƉƌĞƐĞŶƚ͘� &Žƌ� ĞǆĂŵƉůĞ͕� ŝŶ�ϭϴϵϳ͕� Ă�tŽŵĞŶ͛Ɛ�DĞĚŝĐĂů� &ĂĐƵůƚǇ�ǁĂƐ� ĨŽƵŶĚĞĚ͕� ĂŶĚ� ŝŶ�ϭϵϬϬ� ƚŚĞƌĞ�ǁĞƌĞ�ǁŽŵĞŶ͛Ɛ�ŚŝŐŚĞƌ� ĞĚƵĐĂƚŝŽŶ�
ŝŶƐƚŝƚƵƚŝŽŶƐ�ĞƐƚĂďůŝƐŚĞĚ�ŝŶ�DŽƐĐŽǁ͕�KĚĞƐƐĂ͕�ĂŶĚ�^ƚ͘�WĞƚĞƌƐďƵƌŐ͘��ůƐŽ͕�>ĞƐŐĂĨƚ͛Ɛ�ŚŝŐŚĞƌ�ĞĚƵĐĂƚŝŽŶ�ŝŶƐƚŝƚƵƚŝŽŶ�ĐŽƵƌƐĞ�ǁĂƐ�ĂĐƚive in 
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1910 with higher education institution courses opened in Kharkov, Kazan, Novocherkassk, and several other locations as well as 
private technical courses being organized between the years of 1905 and 1910. Eventually, women also earned the right to work 
ŝŶ�ŚŝŐŚĞƌ�ĞĚƵĐĂƚŝŽŶ�ŝŶƐƚŝƚƵƚŝŽŶƐ�ŝŶ�^ƚ͘�WĞƚĞƌƐďƵƌŐ�;ʶ̨̨̣͕̏̌̚�ʻ͘ʰ͘�ϮϬϬϲͿ͘ 

�ŽŶƐŝĚĞƌŝŶŐ�ƚŚŝƐ�ŐĞŶĞƌĂů�ŽǀĞƌǀŝĞǁ͕�ƚŚĞ�ŚŝƐƚŽƌǇ�ŽĨ�ǁŽŵĞŶ͛Ɛ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�ZƵƐƐŝĂ�ŝƐ�ƌŝĐŚ�ĂŶĚ�ĐŽŵƉůĞǆ͘�&ŝƌƐƚůǇ͕�ŐǇŵŶĂƐŝƵŵƐ�ĂŶĚ�
schools were founded, however only a small number of girls from the upper class of society had the advantage of education, while 
girls and boys from the lower class did not receive the opportunity of education. It can be said that education covers a narrow 
framework in the 19th century. Thus, the number of specialization fields was limited and restricted to areas of moral life, the 
household, and family. As a result, educated women playing a leading role in family and participating in business life did not seem 
plausible.   

Courses such as foreign language, the arts, literature, ethics, moral conduct, and handicrafts were provided to children in the 
ŐǇŵŶĂƐŝƵŵƐ�ĨŽƌ�ŐŝƌůƐ�;ʤ̵̨̱̦̔̏͘ˇ͘ϮϬϬϭͿ͘�dŚĞ�ůŝǀŝŶŐ�ĐŽŶĚŝƚŝŽŶƐ�ŽĨ�ǁŽŵĞŶ�ĂŶĚ�ƚŚĞŝƌ�ƐƚĂƚƵƐ�ŝŶ�ƐŽĐŝĞƚǇ�ŚĂƐ�ĐŚĂŶŐĞĚ�ŽǀĞƌ�ƚŝŵĞ�ĂƐ�ǁĞll 
as their need for knowledge and education has increased. They have also tended towards various professions which require 
education at the level of secondary and/or higher education. As a result of these factors, it can be stated that the overall education 
level of women has increased.  

The development of science and technology has to be related with this increase. As is known, the problems of modern people 
have increased the need for knowledge and the ability to acquire this knowledge. The content and quality regarding claims and 
tendencies of human beings continually change and every human attempt to overcome obstacles in accordance with their mind, 
will, and socio-economic conditions. This starts with family because the moral and psychological environment within the family 
unit defines the attitude of each family member towards the family as a whole. To solve the problems individuals face, self-
structure, and a material and non-ŵĂƚĞƌŝĂů�ǀĂůƵĞƐ�ƐǇƐƚĞŵ�ƐŚŽƵůĚ�ďĞ�ƐŚĂƉĞĚ͕�ƚŚƵƐ�ĂŶ�ŝŶĚŝǀŝĚƵĂů�ŵĂǇ�͞ĂǀŽŝĚ͟�ŵŝƐƚĂŬĞƐ�Žƌ�ŝŶƐƚĞĂĚ�
make the correct choices when faced with undesirable situations within society. 

After the collapse of the USSR and formation of independent republics, some factors such as regional conflicts, the transitional 
period, integration into the world community, migration, social change and global economic problems, affecting almost all 
countries, appeared. It can be said that factors such as moral, cultural and socio-psychological problems, new norms and values, 
changes in international relations, and family situations have had significant impacts on the educational status of women.  

According to some researchers, the issue of organization of research in education as well as the relation between the socio-
political activities of women, the role of family, and the optimal balance of control over the primary direction of social policy of 
ƚŚĞ�ƐƚĂƚĞ�ƵůƚŝŵĂƚĞůǇ�ƉůĂǇƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ƐŚĂƉŝŶŐ�ƚŚĞ�ƐŽĐŝĂů�ƐƚĂƚƵƐ�ŽĨ�ǁŽŵĞŶ�;ʥ̨̡̨̦̬̖̦̔̌�ʪ͘�ʺ͕͘�ʪ̶̛̖̥̦̖̏̌�ʫ͘�ʥ͕͘��ʶ̡̛̼̦̌̏�
ʽ͘�ʰ͕͘�ˁ̡̛̣̖̖̭̜̔̏̚�ʰ͘�ʦ͕͘��ˈ̛̣̯̱̬̦̌̌��ʪ͘�ʤ͘�ϮϬϬϳͿ͘ 

In this regard, the process of shaping the basic characteristics of women and the issues of managing these processes should 
be continually researched.  

Modern Education Level and Status of Women in Russia  

As can be understood from the above explanations, the opportunities and methods for women in social life differ based on 
the political and socio-economic status and lifestyle within Russia. However, the literacy, knowledge, and education level of 
women has increased steadily, thus accelerating their integration into society. As a result, women have started to be further 
involved within the socio-economic, political, and values system. It can be said that there are issues, which remain to be solved in 
this regard. When the context of a capitalist system covering a massive historical stage is considered, all social powers in society 
including women should be relied on.  

Thus, there are key factors necessary to solve issues regarding women. According to specialists, discrimination regarding 
overtime pay and wage discrepancies for women in Russia has been observed even though their education level is higher than 
ŵĞŶ͛Ɛ͘�^ƚĂƚŝƐƚŝĐƐ�ƐŚŽǁ�ƚŚĂƚ�ϯϳй�ŽĨ�ǁŽŵĞŶ�ĂƌĞ�ĞĚƵĐĂƚĞĚ͕�ǁŚĞƌĞĂƐ�ŽŶůǇ�Ϯϵй�ŽĨ�ŵĞŶ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ŚŝŐŚĞƌ�ĞĚƵĐĂƚŝŽŶ͘��ůƐŽ͕�ƚŚĞ�
ǁĂŐĞƐ�ŽĨ�ǁŽŵĞŶ�ĂƌĞ�ŽŶůǇ�ϳϯй�ŽĨ�ŵĞŶ͛Ɛ�ĂǀĞƌĂŐĞ�ǁĂŐĞƐ͕�ƚŚƵƐ�Ěiscrimination is clearly observed according to this data. Specialists 
explain this by stating that women are integrating their professional responsibilities with the responsibilities of housework and 
child-raising. Thus, a specific strategy for females regarding this situation was developed and implemented by the Russian 
government (https://www.rbc.ru/rbcfreenews/). 

Researchers have determined the primary reason for these processes through the two world wars which occurred in the 20th 
century. According to demographic statistics, it has been observed that the rate of women among university professors has 
constantly increased within Russia since 1990. To illustrate this point, in 1995, 107,000 (45%) of university instructors were women 
out of a total of 240,000 university instructors in the society as a whole. While the number of female university instructors reached 
168,000 in 2013, making up 57% of the total number of these university instructors which was 288,000. Thus, it was determined 
that the rate of women working in higher education within Russia was 10%, while the level in G7 countries was 16% in 2013 
(http://www.forbes.ru). 

The primary reason for a high participation rate of women in education and social fields was the massive demographic loss for 
Russia during World War I and the Russian Civil War. Also, according to calculations, especially during World War II between 1941 
and 1945 (the number of losses remains controversial) is estimated that 10 to 15 million people killed between 1917 and 1922, 

http://www.forbes.ru/
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and almost 26.6 million lost between 1941 and 1945. These losses were primarily from the male population. Consequently, one 
percent of the entire male population in Russia from these generations were lost (http://www.forbes.ru). 

On the other hand, the developing market economy in Russia during the 1990s, created a massive demand for professionals 
who could swiftly adapt to the new market conditions. All the accounting specialists, teachers of economics, and lawyers were 
mostly women, as a result, they suddenly faced a massive demand and became an influential class of society. Therefore, the 
increase in demand for higher education in law caused an increase in the number of specialists and teachers within this field, 
especially in the social and economic sciences. Consequently, these two factors increased the rate of women in education based 
on the drastic demand for higher education within Russia during the 1990s and 2000s ;ˀ̨̡̨̭̣́̏̌�ʤ͘ʰ͘�ϮϬϬϭͿ�͘ 

3. Conclusion 

The necessity for reform to the education system in Russia is based on several contradictions between the needs of specialists 
within a variety of fields as well as the opportunities for providing the needs of the system. As a result, the analysis of the aspect 
of gender in educational reform, impacts of these contradictions on the formation of social status among girls and boys, and the 
social equality of genders may be determined. In this regard, it was important in the current study to monitor and analyse the 
following:  

- Determining acceptance plans for certain specialities in different education institutions; 
- Formation of new social, professional, and value trends; 
- Ensuring the freedom of choice for professions in the future; 
- Creating democratic and humanist culture between teachers and students; 
- Establishing high-quality and creative relations between education institutions and academic institutions, media and public 

institutions; 
- Creating a mechanism for children from the upper class of society to help transfer property and culture; ensuring the 

horizontal and vertical transition from one social group to another; 
- Creating an environment for continuing education, employment, and professional education; 
- Role of education in the development of personal qualities related to modern civilization; 
- Implementation of new education models meeting modern requirements; 
- Implementation of issues regarding curriculum in the formation of national culture, moral and ethical values among young 

people; 
- Material and non-material work incentives of teachers; 
- Democratization of relations between teachers and students; 
- Student-centred education process; and 
- Organization of education processes in different universities and the impact of this on gender equality.  
As in most societies, if we are to evaluate the issue of women by considering them both historically as well as under the current 

conditions, women in Russia have directly or indirectly, struggled against past social-economic oppression and continue to suffer 
both within their families and society at-large. Conflicts with their social role, inequality of opportunity in many areas of society, 
restriction to the right of education, and wage inequality in the labour market are some examples of social oppression experienced 
by women in Russia. Thus, it can be posited that these factors have increased the anxiety level of women in Russian society and 
have negatively affected their overall socio-economic success. As a result, it is necessary to foster the long-term awareness of this 
deleterious situation and seek to ensure an equality of opportunity in all fields of society including the fields of education and 
business.  

In this current research, it was pointed out that the education of women in Russia has been related to the general attitude of 
society towards women. During a considerable part of history, Russian society held a negative attitude towards the education of 
women. For example, women, especially those of low socio-economic status, have had difficulty in attending education. 
Ultimately, the needs of society have shaped the educational opportunities for women in Russia. These improvements can be 
regarded as practical and beneficial when these changes are political, socio-economic, related to the value system or the historical 
proceƐƐ�ŽĨ�ǁŽŵĞŶ͛Ɛ�ĞĚƵĐĂƚŝŽŶ�ŝŶ�ZƵƐƐŝĂ͘� 

In conclusion, it is incredibly crucial for the development of a country that the equality of opportunity be ensured for women 
in all areas of society as well as that women are properly represented throughout the social-economic system. For this reason, a 
conscious and qualified educational process afforded to all women regardless of socio-economic status is necessary.   
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Abstract 

Purpose: The main purpose of this research is to understand pre-service social ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌƐ͛�ƉĞƌĐĞƉƚŝŽŶƐ�ŽĨ social problems. 

Design/Methodology/Approach: The phenomenological design was employed in order to investigate pre-service social studies 
ƚĞĂĐŚĞƌƐ͛� ƉĞƌĐĞƉƚŝŽŶƐ� ŽĨ� ƐŽĐŝĂů� ƉƌŽďůĞŵƐ͘� WĂƌƚŝĐŝƉĂŶƚƐ� ĂƌĞ� ĐŽŶƐŝƐƚĞĚ�ŽĨ� ĞŝŐŚƚ� ƉƌĞ-service social studies teachers. Data was 
obtained in the fall semester in 2016-2017 academic year. Semi-structured interviews were used as data collection tool. The 
inductive analysis approach was adopted to analysis data. 

Findings: As a result of the research, it was revealed that there are similarities between the pre-ƐĞƌǀŝĐĞ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌƐ͛�
perceptions of social problems and functionalist (structuralist), confrontational, symbolic interactionist and social constructivist 
theories.   

Highlights: It was concluded that pre-service social studies ƚĞĂĐŚĞƌƐ͛�ƉĞƌĐĞƉƚŝŽŶƐ�ŽĨ�ƐŽĐŝĂů�ƉƌŽďůĞŵ�ĂƌĞ�ƐŚĂƉĞĚ�ďǇ�ĚŝĨĨĞƌĞŶƚ�
resources such as family, culture, political groups, and mass media. Besides, it was found that pre-service social studies teachers 
did not feel that they have enough skills and experiences about how to teach social problems in the courses.  

Pǌ 
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ŐƂƌƺƔŵĞ�ŬƵůůĂŶŦůŵŦƔƚŦƌ͘��ƌĂƔƚŦƌŵĂŶŦŶ�ǀĞƌŝůĞƌŝ�ϮϬϭϲ- ϮϬϭϳ�ĞŒŝƚŝŵ�ƂŒƌĞƚŝŵ�ǇŦůŦ�Őƺǌ�ĚƂŶĞŵŝŶĚĞ�ƚŽƉůĂŶŵŦƔƚŦƌ͘��ƌĂƔƚŦƌŵĂ�ŬĂƉƐĂŵŦŶĚĂ�
ĞůĚĞ�ĞĚŝůĞŶ�ǀĞƌŝůĞƌŝŶ�ĂŶĂůŝǌŝŶĚĞ�ƚƺŵĞǀĂƌŦŵƐĂů�ĂŶĂůŝǌ�ǇĂŬůĂƔŦŵŦ�ďĞŶŝŵƐĞŶŵŝƔƚŝƌ͘ 
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INTRODUCTION  

Over the years, many theories have been asserted trying to explain and make sense of the human mind and behavior. Cognitive 
theories defending the importance of cognitive structures in the human mind and behavior are at the top of these theories. On 
the other hand, many theories arguing that cognitive theories are insufficient have also been conducted. Social learning theory, 
suggested by Albert Bandura and attracting a lot of attention by many people, is one of these theories. 

Social learning theory states that environmental factors are ignored in understanding human mind and behavior and that these 
factors are at least as important as cognitive structures of people (Bandura, 1985).Bandura argues that individuals learn by 
modeling the behaviors and thoughts of people they consider valuable in their environment, and that today's ideas, values, beliefs, 
perceptions, and perspectives on life are socially transmitted (Bandura, 1997; Bandura, 2011).Teachers are the leading individuals 
that individuals take as models (Bahn, 2001; Bandura, 2019).Therefore, on the basis of social learning theory, it can be said that 
the knowledge, skills, values, attitudes, and behaviors of teachers influence on the knowledge, skills, values, attitudes, and 
behaviours that students acquire. Teachers' knowledge, skills, values, attitudes, and behaviors are strongly related to their 
perception of the environment as everyone else does. Because people act according to their perceptions and their personal 
characteristics, which are shaped based on their perceptions (Efron, 1969; Takvam, 2010). 

In Turkey, in primary school 4th grade and middle school 5th, 6th, and 7th grades social studies is taught, includes some issues 
based on the social sciences such as sociology and psychology, and it is a course that aims to raise active citizens by presenting 
ƚŚĞƐĞ�ƚŽƉŝĐƐ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ůĞǀĞů�ŽĨ�ƚŚĞ�ƚĂƌŐĞƚ�ĂƵĚŝĞŶĐĞ�;PǌƚƵƌŬ͕�ϮϬϭϮͿ͘�,ĞŶĐĞ͕�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂnt aims of the 
social studies course is to educate students as citizens who are aware of and sensitive to social problems in their social 
environment. As a matter of fact, the statement "believing in the importance of participation and suggesting distinctive opinions 
ƚŽ�ĨŝŶĚ�ƐŽůƵƚŝŽŶƐ�ƚŽ�ƉĞƌƐŽŶĂů�ĂŶĚ�ĐŽŵŵŽŶ�ƉƌŽďůĞŵƐ͕͟�ǁŚŝĐŚ�ŝƐ�ĂŵŽŶŐ�ƚŚĞ�ƐƉĞĐŝĨŝĐ�ĂŝŵƐ�ŽĨ�ƚŚĞ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ĐƵƌƌŝĐƵůƵŵ͕�ƐŚŽǁƐ�this 
position more clearly. In addition, the explanation as "They realize how to preserve individual rights and social order in regimes 
ƚŚĂƚ�ƚŚĞ�ŵĂŝŶ�ƐŽƵƌĐĞ�ŽĨ�ƐŽǀĞƌĞŝŐŶƚǇ�ĚĞƉĞŶĚƐ�ŽŶ�ƚŚĞ�ŶĂƚŝŽŶ�ďǇ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŚŽǁ�ƚŽ�ƐŽůǀĞ�ĂŶĚ�ŚŽǁ�ƚŽ�ŵĂŝŶƚĂŝŶ�ŽƌĚĞƌ͕͟�ǁŚŝĐŚ�ŝƐ�
one of the learning fields in the curriculum, (for example, the social studies curriculum includes in "Active Citizenship" learning 
field) is clearly suggests that social studies has an important role in solving social problems (MoNE, 2018). 

Social Problem 

In literature, there is no consensus on the definition of nature of social problems. However, researchers tried to make 
definitions with different approaches, based on the main features of social problems. Macionis (2015) define social problem as 
generally disputable structured situation that damage the welfare of a part of or the whole society, while Alessio (2011) defines it 
as a situation that damages the one or more individual, or social institution; and has at least one social cause or social effect and 
has one or more social solution. On the other hand, Leon-Guerro (2005) defines the social problem as objective or subjective 
situations that affect the individuals, the social life, and the physical world negatively.  

Although how social problems emerge is unknown, the researchers tried to understand and define the reasons for social 
problems with the various theories. For example; while the functionalists assert that the social problems emerge from the 
structure of the society that inflicted by the changing norms and values of the society (Scarpitti, et al,, 1997); Conflict Theory claims 
that social problems emerge from the desire of the social groups to create oppression and exploitation over each other. (Coleman, 
1998). Apart from these, there are approaches as class theory, boundary theory, critical theory, feminist theory, minority group 
theory, moral panic theory, social control theory, social exchange theory, socialization theory, and just war theory to explain the 
reasons of the social problems (Burcu et al., 2014).  

Importance of the Study 

There are different definitions and different approaches to social problems in the literature. These definitions and approaches 
lead to the emergence of perceptual differences regarding social problems. Accordingly, it can be said that social problems are 
perceived and interpreted in different ways from society to society, from time to time, and even from person to person. Social 
studies teachers, like other individuals, can perceive social problems differently from each other. Since how social studies teachers 
perceive social problems will have an affect on their way of including and teaching social problems, it is extremely important to 
know teachers' perceptions of social problems.  

In order for teachers to guide their students in a subject that concerns the whole world, such as social problems, and to provide 
students with the necessary knowledge, skills, values, attitudes, and behaviors, they must first have acquired these knowledge, 
skills, values, attitudes, and behaviors before becoming a teacher. The acquisition of these skills can be achieved through teacher 
training in higher education. Therefore, it is important to understand how pre-service teachers' perceive social problems in order 
to provide the necessary training before they become teachers.  

In the field of education, it is seen that there are studies trying to explain the social problem perception of professionals 
working in various branches in primary schools, pre-service teachers, high school, and university students. (Erwin, 2002; 
Voormann, 2005; Mora & Trujillo, 2007, Erdem, 2010; Pashkevich, 2011; Bautista Urrego & Parra Toro, 2016; Kurt, 2016). Also, it 
is seen that there are pre-service social studies teachers among the participants and researches aiming to determine the social 
ƉƌŽďůĞŵƐ�ĂŶĚ�ƚŚĞŝƌ�ŽƉŝŶŝŽŶƐ�ĂďŽƵƚ�ƚŚĞ�ƐŽůƵƚŝŽŶ�ŽĨ�ƚŚĞƐĞ�ƉƌŽďůĞŵƐ͘�;<Žĕ�Θ�WĂůĂďŦǇŦŬ͕�ϮϬϭϮ͖�7ďƌĞƚ͕�<ĂƌĂƐƵ��ǀĐŦ�Θ�ZĞĐĞƉŽŒůƵ͕�ϮϬϭ6).   
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However, when the related literature is examined, it is seen that there is no research that tries to understand and explain the 

social problem perception of pre-service social studies teachers by obtaining in-depth data. It is thought that this research will 
contribute to the literature in this sense and it is considered important. This research aims to understand and explain how pre-
service social studies teachers perceive social problems. For this purpose, the following questions will be searched in this research: 

 1. What is the perception of social problem of pre-service social studies teachers?  
2. How do pre-service social studies teachers explain the relationship between social studies education and social 
problems? 

METHOD 

This research, which aims to understand and explain the perceptions of pre-service social studies teachers on social problems, 
is designed by phenomenology from qualitative research methods. Researchers, in the phenomenological research design, try to 
explain how the phenomenon subject to research is structured and interpreted by individuals. (Bogdan & Biklen, 2007). In this 
study, the phenomenology design was found appropriate for the nature of this research because of the attempt to explain how 
participants perceive, understand and experience social problems. 

Participants of the Research 

Depending upon the purpose of the research, the pre-ƐĞƌǀŝĐĞ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌƐ�ǁŚŽ�ƚŽŽŬ�͞ 'ůŽďĂů�tŽƌůĚ�WƌŽďůĞŵƐ͟�ĐŽƵƌƐĞ�
ĂƐ�Ă�ĐŽŵƉƵůƐŽƌǇ�ĐŽƵƌƐĞ�ĂŶĚ�͞'ůŽďĂů��ĚƵĐĂƚŝŽŶ͟�ĐŽƵƌƐĞ�ĂƐ�ĂŶ�ĞůĞĐƚŝǀĞ�ĐŽƵƌƐĞ�ŝŶ�ƚŚĞ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽŐƌĂŵƐ͖�are 
determined as the intentional participants in the research, during the study period. Because one of the focal points of Global 
World Problems and Global Education courses is social problems and debates on social problems; pre-service social studies 
teachers who took these courses were included in the study on a voluntary basis. Therefore, the participants of the research 
consists of eight volunteers as pre-service social studies teachers in the social studies teacher education program at a state 
university in Turkey who took "Global World Problems" and "Global Education" courses. The information of the participants is 
presented in Table 1. 

Table 1. Information of Participants 

WĂƌƚŝĐŝƉĂŶƚƐ �ŐĞ ^Ğǆ ,ŽŵĞƚŽǁŶ DŽƚŚĞƌ͛Ɛ�
�ĚƵĐĂƚŝŽŶ�
^ƚĂƚƵƐ 

&ĂƚŚĞƌ͛Ɛ�
�ĚƵĐĂƚŝŽŶ�
^ƚĂƚƵƐ 

,ŝŐŚ�
^ĐŚŽŽů 
dǇƉĞ 

EŽŶ�
'ŽǀĞƌŶŵĞŶƚů�
KƌŐĂŶŝǌĂƚŝŽŶ
DĞŵďĞƌƐŚŝƉ 

PŵĞƌ ϮϮ DĂůĞ �ŒƌŦ >ŝƚĞƌĂƚĞ hŶŝǀĞƌƐŝƚǇ �ŽŵŵŽŶ 
,ŝŐŚ 
^ĐŚŽŽů 

EŽ 

�ďƌƵ ϮϮ &ĞŵĂůĞ �ƐŬŝƔĞŚŝƌ ^ĞĐŽŶĚĂƌǇ 
^ĐŚŽŽů 

^ĞĐŽŶĚĂƌǇ 
^ĐŚŽŽů 

�ŽŵŵŽŶ 
,ŝŐŚ 
^ĐŚŽŽů 

EŽ 

�ǇŚĂŶ Ϯϰ DĂůĞ �ƐŬŝƔĞŚŝƌ ,ŝŐŚ 
^ĐŚŽŽů 

WƌŝŵĂƌǇ�
^ĐŚŽŽů 

�ŽŵŵŽŶ 
,ŝŐŚ 
^ĐŚŽŽů 

EŽ 

DĞƌǀĞ ϮϮ &ĞŵĂůĞ �ŒƌŦ͕�7ƐƚĂŶďƵů /ůůŝƚĞƌĂƚĞ WƌŝŵĂƌǇ�
^ĐŚŽŽů 

�ŽŵŵŽŶ 
,ŝŐŚ 
^ĐŚŽŽů 

EŽ 

<ĂĚŝƌ Ϯϰ DĂůĞ <ĂŚƌĂŵĂŶŵĂƌĂƔ
͕��ǇĚŦŶ 

WƌŝŵĂƌǇ�
^ĐŚŽŽů 

WƌŝŵĂƌǇ�
^ĐŚŽŽů 

�ŶĂƚŽůŝĂŶ�
sŽĐĂƚŝŽŶĂů�
,ŝŐŚ�
^ĐŚŽŽů 

zĞƐ 

^ĞŶĂ ϮϮ &ĞŵĂůĞ DĂƌĚŝŶ WƌŝŵĂƌǇ�
^ĐŚŽŽů 

�ŽůůĞŐĞ �ŶĂƚŽůŝĂŶ��
,ŝŐŚ�
^ĐŚŽŽů 

EŽ 

�ƌŝĨ Ϯϯ DĂůĞ �ŝǇĂƌďĂŬŦƌ͕ �
7ƐƚĂŶďƵů 

/ůůŝƚĞƌĂƚĞ WƌŝŵĂƌǇ�
^ĐŚŽŽů 

�ŽŵŵŽŶ 
,ŝŐŚ 
^ĐŚŽŽů 

EŽ 

�ĂŵůĂ Ϯϱ &ĞŵĂůĞ �ƌƚǀŝŶ WƌŝŵĂƌǇ�
^ĐŚŽŽů 

WƌŝŵĂƌǇ�
^ĐŚŽŽů 

KƉĞŶ�
�ĚƵĐĂƚŝŽŶ�
,ŝŐŚ�
^ĐŚŽŽů 

EŽ 
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Data Collection and Analysis 

In this study, individual semi-structured interviews were conducted two times with the participants to obtain in-depth data on 
how participants perceived social problems in the fall semester in 2016-2017 academic year. Because the interviews allow the 
researcher to understand the whole complexity of a phenomenon by providing the opportunity to understand and explain what 
the participants think or feel about something and to capture that is not seen, it will not be seen or has to be seen (Glesne, 2014). 
Semi-structured interview questions were prepared considering the aim of the study and related literature. The draft interview 
questions were examined by two experts in the field of social studies education and necessary corrections and arrangements were 
made in line with the opinions of the experts. Thereafter the researchers conducted a pilot interview with a pre-service social 
studies teacher on the subject of global education and global world problems. This pre-service teacher was not included in the 
study. After the pilot interview, the questions were rearranged. For instance, some questions were combined in one question and 
some term preferences were changed according to feedbacks which were obtained from the pilot interview. Consequently, the 
semi-structured interview questions were finalized.  

/Ŷ� ƉŝůŽƚ� ŝŶƚĞƌǀŝĞǁƐ͕� ŝƚ� ǁĂƐ� ƐĞĞŶ� ƚŚĂƚ� ƵƐŝŶŐ� ƚŚĞ� ĐŽŶĐĞƉƚ� ŽĨ� ͞ĐŽŵŵŽŶ� ƉƌŽďůĞŵ͟� ƌĂƚŚĞƌ� ƚŚĂŶ� ͞ƐŽĐŝĂů� ƉƌŽďůĞŵ͟� ǁĂƐ� ŵŽƌĞ�
ƵŶĚĞƌƐƚĂŶĚĂďůĞ� ĂŶĚ� ƚŚĞ� ĐŽŶĐĞƉƚ�ŽĨ� ͞ĐŽŵŵŽŶ�ƉƌŽďůĞŵ͟�ǁĂƐ�ƵƐĞĚ� ŝŶ� ƚŚĞ� ŝŶƚĞƌǀŝĞǁƐ͘� dŚĞ� ƐĞŵŝ-structured interviews with the 
participants were performed in the interview rooms where the sound insulation was made and recorded through two voice 
recorders. In addition to semi-structured interviews, the research logger was kept by the researcher both during the data 
collection process and in the data analysis process and these data were included in the analysis process.  

In the study, participants were given information on how research data were stored and analysed, and what rights they had in 
the research process and verbal and written approvals of the participants were obtained. Table 2 shows the duration of the 
semistructured interviews with the participants. 

Table 2. The Duration of The Semi-Structured Interviews 

WĂƌƚŝĐŝƉĂŶƚƐ ϭ͘��ƵƌĂƚŝŽŶ�ŽĨ�/ŶƚĞƌǀŝĞǁ�;ŵŝŶ͗�ƐĞĐͿ Ϯ͘�ƵƌĂƚŝŽŶ�ŽĨ�/ŶƚĞƌǀŝĞǁ�;ŵŝŶ͗�ƐĞĐͿ 
�ǇŚĂŶ Ϯϱ͗Ϯϳ ϮϬ͗Ϯϭ 
EĞƐůŝŚĂŶ Ϯϭ͗ϯϲ ϭϲ͗ϯϯ 
�ĂŵůĂ ϯϱ͗ϰϬ ϯϭ͗ϭϳ 
<ĂĚŝƌ ϯϯ͗ϰϯ Ϯϱ͗ϯϮ 
�ƌŝĨ ϯϬ͗ϰϴ ϯϰ͗ϯϲ 
�ďƌƵ ϯϭ͗ϯϮ ϭϳ͗ϱϳ 
PŵĞƌ ϯϮ͗ϱϮ ϭϬ͗ϭϲ 
DĞƌǀĞ ϯϭ͗ϯϳ ϭϴ͗ϰϲ 

Before the data is analysed, the semi-structured interviews were transcribed; after that, these texts were then transferred to 
the NVIVO 11 package program. The transferred data was first coded line by line before using the inductive analysis approach; 
from the codes to the themes and then the themes to the findings were found. In order to ensure trustworthiness of the study, 
peer-debriefing strategy was employed. In scope of the peer-debriefing sessions, a part of the data was given to independent field 
expert and re-analyzed by him. Analysis were compared and researchers and independent researcher discussed about analysis 
according to their codes and themes until a consensus was reached. 

FINDINGS 

In this section, the findings obtained from the research data are presented under two ŚĞĂĚŝŶŐƐ͗�͞^ŽĐŝĂů�WƌŽďůĞŵ�WĞƌĐĞƉƚŝŽŶ͟�
ĂŶĚ�͞^ŽĐŝĂů�WƌŽďůĞŵƐ�ĂŶĚ�^ŽĐŝĂů�^ƚƵĚŝĞƐ�ZĞůĂƚŝŽŶƐŚŝƉ͘͟�dŚĞ�ƚŚĞŵĞƐ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĚĂƚĂ�ĂƌĞ�ƐŚŽǁŶ�ŝn 
Figure 1. 

 
Figure 1. Pre-Service Social Studies Teachers' Perceptions of Social Problems 
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It is seen that the data obtained about the social problem perception of the pre-service teachers consist of five themes such 

ĂƐ�͞ ƚŚĞ�ƐŽĐŝĂů�ƉƌŽďůĞŵ�ĐŽŶĐĞƉƚ͕͟�͞ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ͕͟�͞ƚŚĞ�ƌĞĂƐŽŶƐ�ŽĨ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ͕͟�͞ƚŚĞ�ĞǆƉĞƌŝĞŶĐĞĚ�ƐŽĐŝĂů�
ƉƌŽďůĞŵƐ͟�ĂŶĚ�͞ŝŶĨŽƌŵĂƚŝŽŶ�ƐŽƵƌĐĞƐ͘͟�&ŝŶĚŝŶŐƐ�ŽŶ�ŚŽǁ�ƚŚĞƐĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ƉĞƌĐĞŝǀĞ� ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ĂƌĞ�ĂůƐŽ�ƚĂŬĞŶ�ĨƌŽŵ�ƚŚĞƐĞ�
themes. 

Concept of Social Problem 

In the study, it was seen that the participants defined social problems ĂƐ� ͞ƚŚĞ�ƉƌŽďůĞŵƐ� ƚŚĂƚ�ĚŝƐƚƵƌď� ƚŚĞ�ŐĞŶĞƌĂů� ƉƵďůŝĐ͕͟�
͞ĐŽŵŵŽŶ�ƉƌŽďůĞŵ�ŽĨ�Ă�ŐƌŽƵƉ͟�ĂŶĚ�͞ƉƌŽďůĞŵƐ�ƚŚĂƚ�ǀŝŽůĂƚĞ�ƉĞƌƐŽŶĂů�ƌŝŐŚƚƐ�ĂŶĚ�ĨƌĞĞĚŽŵƐ͘͟�/ƚ�ŝƐ�ƵŶĚĞƌƐƚŽŽĚ�ƚŚĂƚ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ƉƌĞ-
service teachers were looking at the effect of the problem and some of them were looking at the focus of the subject when they 
were trying to make a definition. 

�Ɛ�ŽŶĞ�ŽĨ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ǁŚŽ�ĚĞĨŝŶĞ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ĂƐ�ƉƌŽďůĞŵƐ�ƚŚĂƚ�ĚŝƐƚƵƌď�ƚŚĞ�ŐĞŶĞƌĂů�ƉƵďůŝĐ͕��ĂŵůĂ�ĞǆƉůĂŝŶĞĚ�ĂƐ�͞/�ĐĂŶ�
say things that cause anxiety and problem in everyoŶĞ͘͟�ŶĚ�ƐŚĞ� ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƐŚĞ�ƐĞĞƐ͖� ĐŽŶƐƚƌƵĐƚŝŽŶ�ŽĨ�ŚǇĚƌŽĞůĞĐƚƌŝĐ�ƉŽǁĞƌ�
plants (HEPP), terrorist activities, violence against women and minorities, discrimination, refugees, skewed urbanization, 
environmental pollution, oppression of LGBT individuals and rape as social problems. Similarly, Ayhan who was born and raised in 
�ƐŬŝƐĞŚŝƌ�ĂŶĚ�ŶĞǀĞƌ�ůŝǀĞĚ�ĂƉĂƌƚ�ĨƌŽŵ�ŚĞƌ�ĨĂŵŝůǇ�ĨŽƌ�Ă�ůŽŶŐ�ƚŝŵĞ͖��ĂŶĚ�ĚĞĨŝŶĞĚ�ƐŽĐŝĂů�ƉƌŽďůĞŵ�ĂƐ�͟/Ĩ�ƚŚĞƌĞ�ŝƐ�ƐŽŵĞƚŚŝŶŐ�ŝŶ�ƐŽĐiety that 
many people don't want, I think this should be" and he gave, child abuse, gender inequality, and discrimination as examples of 
social problems. But Ayhan's examples of social problems were found to be quite low compared to the other participants. Ayhan͛Ɛ�
ƐƚĂƚĞŵĞŶƚƐ�ĂƐ�͞/�ĐĂŶ�ƐĂǇ͘͘͘/�ĚŽŶΖƚ�ƐĞĞ�ƚŽŽ�ŵƵĐŚ�ĨŽƌ�ůiving in Eskisehir. At least I don't encounter in my daily life. I read a lot in the 
ŶĞǁƐ͕�ďƵƚ�ƚŚĞǇ�ĂƌĞ�ŶŽƚ�ƚŚĞ�ƚŚŝŶŐƐ�/ΖǀĞ�ƐĞĞŶ�ĂƌŽƵŶĚ�ŵĞ�;͙Ϳ��Ɛ�/�ƐĂŝĚ͕�ǁĞ�ůĞĂƌŶ�ŵŽƌĞ�ĨƌŽŵ�ŶĞǁƐ�Žƌ�ƉĞŽƉůĞ�ĂƌŽƵŶĚ�ƵƐ͕�ĨƌŽŵ�ƚŚĞŝƌ�
ůŝǀĞƐ͟�ƐŚŽǁ�ƚŚĂƚ�ŚĞ�ŚĂƐ�ŶŽ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ƚŚĂt affect him or he is aware of in his environment, but he has learned the existence 
ŽĨ�ƐŽŵĞ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ĂŶĚ�ŚĞĂƌĚ�ƐŽŵĞ�ŽĨ�ƚŚĞŵ�ǁŚĞŶ�ŚĞ�ĐŽŵĞƐ�ƚŽ�ƵŶŝǀĞƌƐŝƚǇ͘��Ɛ�Ă�ŵĂƚƚĞƌ�ŽĨ�ĨĂĐƚ͕�ĨƌŽŵ��ǇŚĂŶ͛Ɛ�ƐƚĂƚĞŵĞŶƚ�͗ 

For example, the concept of mores (moral laws). It's something we've heard so much, but something I've never seen, not in my 
life. This is something about where I live in and it's a social situation. There are no mores in Eskisehir. Because there are no family 
ties, or I should rather say the kinship ties are not very strong there aren't this type of things 

It is understood that Ayhan, have become aware of the many social problems when he encounters and interacts with people 
from many different regions of Turkey.   

Some of the participants stated that it was not necessary for an event or phenomenon to affect everyone to accept it as a 
social problem; they stated that the problems that affect certain segments of society may also be a social problem. For example, 
Neslihan was born and raised in Mardin in the Southeastern Anatolia Region, stated that the problems that are affected by a 
certain group of society can be accepted as a social problem by saying " a part of society must be disturbed by this thing". In 
addition, Neslihan stated that discrimination, environmental problems, terrorism, weakness of local administrations and 
compulsory religious education in schools are social problems. Similarly, Damla who was born and raised in Artvin in the Eastern 
Black Sea region explained that situations that affect a small group in a society can be called a social problem by saying "There are 
pathless villages and this is a common problem for them. There is no need to affect the whole region."   

Some of the participants explained social problems as violations of personal rights and freedoms. During his undergraduate 
ƐƚƵĚŝĞƐ͕��ƌŝĨ�ǁŚŽ�ƚŽŽŬ�Ă�ƉĂƌƚ�ŝŶ�ĐƌŝƚŝĐĂů�ƚŚĞĂƚĞƌ�ƉůĂǇƐ�ĞǆƉůĂŝŶĞĚ�ƚŚĞ�ƐŽĐŝĂů�ƉƌŽďůĞŵ�ďǇ�ƐĂǇŝŶŐ�ƚŚĂƚ�͞^ŽĐŝĂů�ƉƌŽďůĞŵ͖�/Ĩ�ƚŚĞ�ƌest of the 
country is disturbed by the practices of a certain segment, it is a social problem if it violates personal rights and freedoms". He 
gave discrimination, distorted urbanization, refugee problem, animal rights problem, unemployment, oppression on LGBT people, 
Cyprus problem, Israel-Palestine problem, foreign relations, gender inequality, education and freedom of belief as examples of 
social problems. Considering the examples given by Arif in parallel with the definition of social problems, it is understood that the 
governmental administration perceives the practices related to the policies implemented in both domestic and foreign relations 
as social problems. Apart from these definitions, one of the participants, Damla tried to make a certain definition, but she had 
difficulty in making a definition. And she explained that she did not think about what the social problem was before, but she 
encountered in her daily life. Based on all these discourses; the participants faced many social problems directly or indirectly in 
their daily lives; however, it can be said that they have problems in defining the social problem. On the other hand, it is among 
the findings of the study that the participants have an idea about social problems and explain these ideas with examples. 

Characteristics of Social Problems Through the Eyes of the Participants 

Another finding of the study is that the participants describe the characteristics of the social problem as is being relative, 
includes violence, affects people negatively, creates a restless environment and causes another social problem. Indicating that the 
social problems are relative, the pre-service teachers stated that the social problems vary from culture to culture, from society to 
society, and from time to time. And they explained that an event or phenomenon considered as a social problem in a certain time 
or society may not be seen as a social problem at another time or in another society. Merve, one of the participants, stated that 
violence against women is not accepted as a problem in ancient times because it was different from the conditions of today; as 
ƐĂǇŝŶŐ�͞�&Žƌ�ĞǆĂŵƉůĞ͕�ǁŚĞŶ�ǁĞ�ůŽŽŬ�Ăƚ�ĂŶĐŝĞŶƚ�ƚŝŵĞƐ͕�ƚŚĞƌĞ�ǁĞƌĞ�ŵĂƚƌŝĂƌĐŚĂů�ƐŽĐŝĞƚŝĞƐ͘�dŚĞŶ�ŝƚ�ĐŚĂŶŐĞĚ�ƚŽ�ƚŚĞ�ƉĂƚƌŝĂƌĐŚĂů�ƐŽĐiety. 
That's why the woman has just started to make a little bit of voice. Violence has begun to be used because of ƚŚĂƚ͘͟�^ŝŵŝůĂƌůǇ͕�
DĞƌǀĞ�ƐƚĂƚĞĚ�ƚŚĂƚ�Ă�ƉƌŽďůĞŵ�ĂƐ�Ă�ƐŽĐŝĂů�ƉƌŽďůĞŵ�ĐŽƵůĚ�ĐŚĂŶŐĞ�ĨƌŽŵ�ŽŶĞ�ƐŽĐŝĞƚǇ�ƚŽ�ĂŶŽƚŚĞƌ�ďǇ�ƐĂǇŝŶŐ�͞�^ŽĐŝĂů�ƉƌŽďůĞŵƐ�ŵĂǇ�ǀĂƌǇ  
ĂĐĐŽƌĚŝŶŐ�ƚŽ�ŵĞ�;͙Ϳ�^ŽŵĞƚŚŝŶŐ�ƚŚĂƚ�ŝƐ�ŶŽƚ�Ă�ƉƌŽďůĞŵ�ĨŽƌ�ŵĞ�ĐŽƵůĚ�ďĞ�Ă�ƉƌŽďůĞŵ�ĨŽƌ�ĂŶŽƚŚĞƌ�ƐŽĐŝĞƚǇ͘�/�ƚŚŝŶŬ�ƚŚŝƐ�is a very subjective 
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ƐŝƚƵĂƚŝŽŶ͘͟��ĂŵůĂ�ǁŚŽ�ĂůƐŽ�ƚŚŝŶŬƐ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ŵĂǇ�ǀĂƌǇ�ŝŶ�ĚŝĨĨĞƌĞŶƚ�ĐƵůƚƵƌĞƐ͕�ƚƌŝĞĚ�ƚŽ�ĞǆƉůĂŝŶ�ƚŚŝƐ�ĐŚĂŶŐŝŶŐ�ƐŝƚƵĂƚŝŽŶ�ďǇ saying 
"We are growing from childhood to youth, so we face the social problems that way. We encounter the experience of living and 
can be the views of the family on the basis. It can be culture, traditions, customs. In other words, they may affect our perspective 
on social problems". 

Finally, the participants stated that social problems can cause other social problems and they are among the features of social 
ƉƌŽďůĞŵƐ͘�^ĂǇŝŶŐ�ƚŚĂƚ�ΗZŽďďĞƌǇ͕�/�ĚŽŶΖƚ�ŬŶŽǁ͕�ƌĂƉĞ�Žƌ�ŽƚŚĞƌ�ƚŚŝŶŐƐ͘��/ƚΖƐ�Ă�ƐŽĐŝĂů�ƉƌŽďůĞŵ͕�/�ŵĞĂŶ�;͙Ϳ�ƚŚĞƐĞ�ƚŚŝŶŐƐ�ĐĂƵƐĞ�ŽƚŚer 
problems",Merve stated that the policies carried out for the refugees under the protection of the state in Turkey, caused a number 
of social problems (theft, rape, etc.) and that she believed these problems would lead to other social problems in the future. 

For social problems, a pre-service social studies teacher stated that, unlike her friends, another characteristic of social 
problems is that they contain violence. One of the participants Damla stated that physical and emotional violence situations can 
be considered as social problems by saying "I think it's a problem when a situation turns into violence. Violence is not necessarily 
to be physical violence. It can be language, insult or exclusion from the society". Based on all these discourses; It can be said that 
pre-service social studies teachers interpret the characteristics of social problems in terms of the affected party more and think 
and evaluate them more at the national level. 

Causes of Social Problems in the Eyes of the Participants 

The pre-service teachers stated that the state practices made for the benefit of society can be misunderstood by people 
sometimes, due to the social change, social structure, and the perception created by the media and also miscommunication and 
misunderstanding could cause social problems. 

Some of the participants pointed to issues such as social justice, law, protection of personal rights and freedoms, and stated 
that experienced practices that they thought had a negative impact on these elements could cause a social problem. Ayhan, one 
of the participants : 

When you open the news, you see that a woman was killed. The judge has sentenced him to 10 years. His prison time got 
shorter and shorter because of good conduct abatement. The sentence has dropped to very disparaging figures. I think it 
doesn't really affect people. Even in the simplest case, someone can commit a crime by thinking that the punishment is small. 
I think there's a bit of trouble in the law. 

He emphasized the application of the rules of law to ensure social justice and explained that the sense of injustice not only 
causes social problems but also increases them. 

Some of the participants stated that social problems are caused by people's insensitivity, lack of empathy and inability to 
tolerate. Some of the pre-service teachers stated that people do not make a sound if the problem does not affect them and that 
if they do, they accept it and make it logical for them as unilateral and cannot have empathy on this issue and this leads to social 
problems. Neslihan stated that she believed that not having empathy triggered social problems ďǇ� ƐĂǇŝŶŐ͖� ͞sŝŽůĞŶĐĞ� ĂŐĂŝŶƐƚ�
ǁŽŵĞŶ͘�<ŝůůŝŶŐƐ�ŽĨ�ǁŽŵĞŶ͘�ZĂĐŝƐŵ͘�dŚĞƌĞΖƐ�ŶŽ�ĞŵƉĂƚŚǇ͘�dŚĂƚΖƐ�ǁŚǇ�ƚŚĞƐĞ�ƚŚŝŶŐƐ�ŚĂƉƉĞŶ͘͟ 

Similarly, Damla explained that the constraints caused by the effects of gender roles and the lack of empathy caused social 
problems: 

The thought of the educated or the uneducated person is the same. In fact, it gets ugly. People are trying, to make sense of it. 
For example, at 3:00 a.m., what was she doing on the street? , they say. Does this require him to rape? What kind of perspective 
is this? Or rape is the event there, but the problem is that the woman has gone out at night. 

In her statements, Damla also stated that she believed that realization was made more by women, and that this was due to 
the women feeling weak because of the lack ŽĨ� ĞĐŽŶŽŵŝĐ� ĨƌĞĞĚŽŵ� ŝŶ� ƐŽĐŝĞƚǇ͘� KŶĞ� ŽĨ� ƚŚĞ� ƉĂƌƚŝĐŝƉĂŶƚƐ͕� PŵĞƌ͕� ĨƌŽŵ� ĂŶŽƚŚĞƌ�
perspective, emphasized the conflicts between ethnic groups and explained that such problems stem from the fact that people do 
not tolerate each other: 

We live in Turkey. There are different groups. Of course, this is normal. The fact that being different makes society more beautiful. 
Tolerance is needed for this society to live together. Without tolerance, these people cannot live together. The common points 
are tolerance and patience. Intolerant groups do not agree with each other. 

Participants stated that behaviors such as lack of empathy, insensitivity, and inability to tolerate were caused by the lack of 
cultivation and reading habits. One of the participants Arif believed that empathy and respect for different cultures were not 
achieved because of the family education or the inadequacy of education on this subject: 

I think that is something comes from the family. Let's consider a high school student. The child sees that from the family until 
that time. For example, when we look at the past we see the oppression on different cultures. In Turkey, the mainstream is 
emphasizing the culture and cultural glorification. And that actually prevents respect for different cultures. From an early age, 
the child learns that and behaves like that. 

�ĂŵůĂ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ƌĞĂƐŽŶ�ďĞŚŝŶĚ�ƚŚĞ�ůĂĐŬ�ŽĨ�ĞŵƉĂƚŚǇ�ŝƐ�ƚŚĂƚ�ƉĞŽƉůĞ�ĚŽ�ŶŽƚ�ŚĂǀĞ�ƌĞĂĚŝŶŐ�ŚĂďŝƚƐ͕�ĂƐ�ƐĂǇŝŶŐ�͞tĞ�ĐĂŶ�ĂůƐŽ�
learn a lot from the books. There is only one right for a person who doesn't read a book, and this one believes in that one truth. 
dŚŝƐ�ƉĞƌƐŽŶ�ůĞĂƌŶƐ�ǁŚĂƚ�ƐĞƌǀĞƐ�ŚĞƌͬŚŝƐ�ƉƵƌƉŽƐĞ͟  

In addition, the participants stated that the lack of communication among the people caused social problems. One of the 
participants Ayhan stated that people do not interact with each other, make comments without knowing them and try not to 
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ƵŶĚĞƌƐƚĂŶĚ�ĞĂĐŚ�ŽƚŚĞƌ�ďĞĐĂƵƐĞ�ƚŚĞǇ�ĂƌĞ�ĚŝĨĨĞƌĞŶƚ�ĨƌŽŵ�ŽŶĞƐĞůĨ�ĐĂƵƐĞ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ͘��ǇŚĂŶ�ĂůƐŽ�ĂĚĚĞĚ�ƚŚĂƚ�͞/�ƚŚŝŶŬ�ƚŚĞ�ŵĞĚŝĂ is 
effective in this. Because when you open ƚŚĞ�ŶĞǁƐ͕�ƚŚĞƌĞΖƐ�Ă�ůŽƚ�ŽĨ�ƚŚŝŶŐƐ�ƚŚĂƚ�ĐĂŶ�ĚŝƐƚƵƌď�ƉĞŽƉůĞ�Ăůů�ƚŚĞ�ƚŝŵĞ͘͟��ŶĚ�ŚĞ�ƐƚĂƚĞĚ�ƚŚĂƚ�
ƚŚĞ�ŵĞĚŝĂ�ŝƐ�ĞĨĨĞĐƚŝǀĞ�ŽŶ�ƚŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ŽĨ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ͘�^ŝŵŝůĂƌůǇ͕�DĞƌǀĞ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ĂƌŝƐĞ�͞ďĞĐĂƵƐĞ�ƉĞŽƉle do 
ŶŽƚ�ůŝƐƚĞŶ�ƚŽ�ĞĂĐŚ�ŽƚŚĞƌ͘͟��ůƐŽ͕ DĞƌǀĞ�ĂĚĚĞĚ�͞tĞ�ĂƌĞ�ŶŽƚ�ŽƉĞŶ�ƚŽ�ĚĞǀĞůŽƉŵĞŶƚ͘�tĞ�ĐĂŶΖƚ�ŬĞĞƉ�ƵƉ�ǁŝƚŚ�ƚŚĞ�ĂŐĞ͘��Ɛ�ǁĞ�ŬŶŽǁ͕�ǁĞ�
have blinkers on. We're not looking around. People who perceive the Westernization as language only." and she emphasized that 
the emergence of social problems in societies which are not open to change is also natural. 

Kadir, being the only participant who is an active member of an NGO, stated that the only reason behind the social problems 
is the conflicts in society, and he explained that by saying; "Social problems actually arise from people's conflicts within society. 
We see this in many civilizations, in many countries, whether in the past or not. Cultural, ethnic, linguistic and religious conflicts 
are in fact social problems. There are conflicts on the basis. Everything actually stems from here". Also, he emphasized that the 
ƐƚƌƵŐŐůĞ�ĨŽƌ�ƉŽǁĞƌ�ƚŚĂƚ�ƉĞŽƉůĞ�ƚƌŝĞĚ�ƚŽ�ĞƐƚĂďůŝƐŚ�ŽŶ�ĞĂĐŚ�ŽƚŚĞƌ�ĐĂƵƐĞĚ�ĐŽŶĨůŝĐƚƐ�ďǇ�ƐĂǇŝŶŐ͗�͞tŚǇ�ĚŽ�ƉĞŽƉůĞ�ĐůĂƐŚ͍�&ƌŽŵ�ƚŚĞ�ƉŽwer 
struggle. I'm not tying it to politics. There may also be a poǁĞƌ�ƐƚƌƵŐŐůĞ�ǁŝƚŚŝŶ�Ă�ƐŵĂůů�ŝŶƐƚŝƚƵƚŝŽŶ�;͙Ϳ���ǀĞŶ�Ă�ƌĞďĞůůŝŽŶ�ĂŐĂŝŶƐƚ�Ă�
mother or a father is a social problem. Because we live in a patriarchal society. [Rebellion against the father] is a social uprising". 
One of the participants, Damla explained that it is inevitable to have social problems in societies where different cultures live 
together, by saying:  "It can be natural. Because people have very different opinions. Lifestyles, geographies, the language they 
speak, the society in which they live, and the culture are different. I think they affect" 

 Most of the participants stated that social problems stemmed from the social structure and they indicated that patriarchal 
structures that maintain its presence in Turkey as in many societies created pressure on people and this situation creates a number 
of problems. Neslihan gave an example to the problem of violence against women "We are coming from a patriarchal society. This 
is reflected in everything because we are a society founded on this basis" and explained that the most problems, especially violence 
against women, stem from this structure. On the other hand, she added "We are not a very democratic society either. We have 
no tradition as democracy. For example, people, states, peoples have achieved something by fighting; but In Turkey, we had  [many 
ƚŚŝŶŐƐ΁�ǁŝƚŚŽƵƚ�ĨŝŐŚƚŝŶŐ�ĨŽƌ�ƚŚĞŵ�΀ǁŝƚŚ�ƚŚĞ�ůĂǁ΁�ƐŽ�ǁĞ�ǁĞƌĞ�ƵŶĂďůĞ�ƚŽ�ŝŶƚĞƌŶĂůŝǌĞ�ƚŚĞŵ�ǁĞůů͘͟��ŶĚ�EĞƐůŝŚĂŶ�ĞŵƉŚĂƐŝǌĞĚ�ƚŚĂƚ�ƚŚe 
inability to fully achieve the democratic structure leads up to different social problems. 

Among the participants of the study, there is a pre-service social studies teacher who thinks that social change causes social 
problems. Merve tried to explain that the emergence of social problems in the societies in which people are closed to change is 
natural by saying "We are not open to development. We can't keep up with the age. As we know, we have blinkers on. We're not 
looking around. People who perceive the Westernization as language only."  

Based on all these discourses; the reasons underlying the social problems of the participants are insensitivity, lack of 
communication, interpersonal conflict, social polarization and cultural differences, the perception created by the media, social 
change, social structure and democracy problem. And it is seen that these participants generally explained these problems thinking 
Turkey and its borders in particular. Although interpersonal conflict, social change, etc. are seen among social problems, not only 
in Turkey but also in other countries; descriptions of the participants have been involved in their environment or borders of Turkey. 
On the other hand, although the participants tried to explain the reasons for the social problems from different points, they 
mentioned violence against women as a serious social problem and they mentioned in their examples. This situation shows that 
violence against women is a social problem regardless of the perspective. 

Social Problems Experienced by Participants 

Findings related to social problems experienced by pre-service teachers were also found among the findings of the study. 
Participants also stated that they personally experienced social problems such as discrimination, identity problem, unemployment, 
bureaucracy, gender inequality, and traffic. However, it was observed that there were quantitative differences between the social 
problems that the participants experienced or affected and the social problems they exemplified. In addition, it was understood 
that the participants did not see the problems experienced in the society such as environmental pollution, migration, economy as 
direct or indirect problems in daily life, but did not see them as experienced problems. The social problems experienced by the 
pre-service teachers are given in Table 3. 

Table 3. Examples of Participants Related to Social Problems and Social Problems They Experienced 

WĂƌƚŝĐŝƉĂŶƚ ^ŽĐŝĂů�WƌŽďůĞŵ��ǆĂŵƉůĞƐ �ǆƉĞƌŝĞŶĐĞĚ�^ŽĐŝĂů�WƌŽďůĞŵƐ 
 
 
 
DĞƌǀĞ 

x Unemployment, 
x Environmental 

pollution, 
x Gender inequality 
x Rape 
x Mores 
x Slavery 

x Violence against 
women 

x Communication 
x Immigration 
x Using internet 

unconsciously 
x Discrimination 
x Thievery 

 
 
 

x Unemployment, 
x Gender inequality 
x Discrimination 
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�ƌŝĨ 

x Gender inequality 
x Cyprus issue 
x Israel-Palestine issue 
x Foreign affairs 
x The Arab Spring 
x Economical Problems 
x LGBT 

x Unemployment, 
x Violation of Animal 

Rights 
x Education 
x Violation of freedom of 

religion and belief 
x Unplanned urbanization 
x Discrimination 

 
 
x Unemployment 
x Discrimination 

 
 
 
 
EĞƐůŝŚĂŶ 

x The weakness of local 
administrations 

x Terrorism 
x LGBT 
x Violence against 

women 
x HEPP 

x Economical Problems 
x Compulsory Religion 

Lesson 
x Environmental pollution 
x Discrimination 

 
 
 
 

x Violence against women 
 

 

 
 
 
 
<ĂĚŝƌ 

x Domestic problems,   
x Democracy 
x Gender inequality, 
x Rape 
x LGBT 
x Violence against 

women 
x Unemployment 

x Worker Deaths 
x The first Turkish States 
x Everything 
x Discrimination 
x The Rights of 

Academicians 
x Bureaucratic barrier 
x Suicide bombers 

 
 
 

x Democracy 
x Discrimination 
x Bureaucratic barrier 

 
 
 
 
 
�ĂŵůĂ 

x The weakness of local 
administrations 

x Rape 
x Zika virus 
x Ebola 
x LGBT 
x Vendetta 
x Violence against 

women 
x HEPP 

x Immigration 
x Economical Problems 
x Environmental 

pollution,   
x Unplanned urbanization 
x Violence against 

minorities 
x Discrimination 
x Public security 
x Suicide bombers 

 
 
 
 

x Discrimination 
x HEPP 
x Violence against women 
x Transportation 

 
 
 
�ďƌƵ 

x Presidential system 
x Abuse 
x WĞŽƉůĞ�ĚŽŶ͛ƚ�ůŝŶĞ�ƵƉ 
x Abortion Law 
x Fear 
x Violation of animal 

rights 

 
x Immigration 
x Tension 
x Compulsory Religion 

Lesson 
x Environmental 

pollution, 
x Discrimination 

 
 
 

x Fear 
x Tension 
x Immigration 

 
�ǇŚĂŶ 

x Gender inequality 
x Terrorism 
x Mores 

x Violence against 
women 

x Child abuse 
x Discrimination 

 
x Gender inequality 

 
 
 
PŵĞƌ 

x Fascism 
x Drugs 

x Gender inequality 
x LGBT 
x Vendetta 
x Violence against 

women 

x Unemployment 
x Intolerance 
x Immigration 
x Compulsory Religion 

Lesson 
x Coup 

x Discrimination 

 
 
 

x Discrimination 
x Identity 
x Gender inequality 

Information Sources of the Participants 

The participants stated that they learned the information about social problems from the circle of friends, the lessons taken in 
undergraduate education, written sources such as magazines, newspapers and books, visual media such as social media, internet 
sites, and television programs and they experienced some social problems by experiencing them personally. Neslihan stated that 
ŚĞƌ�ƐŽƵƌĐĞƐ�ŽĨ�ŝŶĨŽƌŵĂƚŝŽŶ�ǁĞƌĞ�ďŽŽŬƐ͕�ƚĞůĞǀŝƐŝŽŶ�ƉƌŽŐƌĂŵƐ�ĂŶĚ�ĨƌŝĞŶĚƐ͖�͞/Ζŵ�ƚƌǇŝŶŐ�ƚŽ�ƌĞĂĚ�ďŽŽŬƐ͘�/�ŚĂǀĞ�ĨƌŝĞŶĚƐ͕�ƐŽŵĞ�ŽĨ�ƚŚem 
arĞ�ŵŽƌĞ�ŬŶŽǁůĞĚŐĞĂďůĞ�ƚŚĂŶ�ŵĞ͘�/�ƐŽŵĞƚŝŵĞƐ�ƚƌǇ�ƚŽ�ĨŽůůŽǁ�ĚŝƐĐƵƐƐŝŽŶ�ƉƌŽŐƌĂŵƐ�ƚŽ�ůĞĂƌŶ�ǁŚĂƚ͛Ɛ�ŐŽŝŶŐ�ŽŶ�ĂŶĚ�ǁŚĂƚ�ĚŽ�ƚŚĞǇ�ƚŚŝŶŬΗ͘ 
Kadir, who thinks that there are conflicts and violence on the basis of social problems, explains that he has learned by experiencing 
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ƚŚĞŵ�ĂƐ�ƐĂǇŝŶŐ�͞/�ůŝǀĞ͘�^Ž�ŶŽ�ŶĞĞĚ�ƚŽ�ůĞĂƌŶ͘�/Ŷ�^ƵƌƵĐ͕�ϯϯ�ƉĞŽƉůĞ�ĚŝĞĚ͘�/�ŬŶŽǁ�ƚŚĞŵ�Ăůů͘�tĞ�ǁĞƌĞ�ƚŽŐĞƚŚĞƌ�Ă�ǁĞĞŬ�ďĞĨŽƌĞ�ǁĞ�ĚŝĞd. I 
ǁĂƐ�ĚƌŝŶŬŝŶŐ�ƚĞĂ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƚĂďůĞ�ĂƐ�/�Ăŵ�ŶŽǁ�ĂŶĚ�/�ůŽƐƚ�ϯϯ�ŽĨ�ƚŚĞŵ͘͟��ŵŽŶŐ�ƚŚĞƐĞ�ĐŽƵƌƐĞƐ͕�ƉƌŽƐƉĞĐƚŝǀĞ�ƚĞĂĐŚĞƌƐ�ŵŽƐƚůǇ�Ɛƚated 
that they had acquired information about global education, current world problems, special teaching methods and social problems 
in the teaching of controversial and contemporary subjects. 

 Participants indicated that they learned in-depth information on social problems, mostly from  their  undergraduate courses 
such as social psychology, philosophy, sociology, fundamentals of social studies, special teaching methods, introduction to political 
science, contemporary world problems in mandatory courses as History of  Republic of  Turkey and  global education, discussion 
of controversial and current issues as elective courses. The participants stated that the presentations, the films they followed and 
the discussions were effective in these courses. 

Relationship Between Social Studies and Social Problems in the Eyes of the Participants 

Based on the data on the social problems and social problems obtained from pre-service teachers, five themes were reached ; 
͞ƐŽĐŝĂů� ƐƚƵĚŝĞƐ� ŝŶ� ƐŽĐŝĂů� ƐƚƵĚŝĞƐ� ƚĞĂĐŚŝŶŐ� ĐƵƌƌŝĐƵůƵŵ͕͟� ͞ƚĞĂĐŚŝŶŐ-ůĞĂƌŶŝŶŐ� ƉƌŽĐĞƐƐ� ŝŶ� ƚĞĂĐŚŝŶŐ� ƐŽĐŝĂů� ƉƌŽďůĞŵƐ͕͟� ͞ďĞŶĞĨŝƚƐ� ŽĨ�
ŝŶĐůƵĚŝŶŐ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ŝŶ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ͟�ĂŶĚ�͞ůĞĐƚƵƌĞƐ�ŽŶ�ƚĞĂĐŚŝŶŐ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ŝŶ�ƚŚĞ�ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ƉƌŽŐƌĂŵ͘͟�&ƌŽŵ�ƚŚĞƐĞ�
themes, it was found that how pre-service teachers perceive and explain the relationship between social studies and social 
problems. 

Social Problems in Social Studies Curriculum 

Pre-service teachers indicate that there are gains or information on social problems in the social studies, but they also stated 
that social problems subjects such as gender inequality and violence against women are not included in the program. In addition, 
pre-service teachers explained that many social problems, although not directly related, could be explained by associating them 
with an appropriate acquisition of the social studies course. Neslihan has tried to explain that the social studies course includes 
current issues and that social problems are among the current issues and therefore the social studies course also includes social 
problems by saying "The Social studies course is already a lesson on this basis. It includes topics such as history, geography, and 
citizenship. All of them are current, issues related ƚŽ�ƐŽĐŝĞƚǇ�;͘͘͘ͿΗ�ĂŶĚ�ΗŽĨ�ĐŽƵƌƐĞ�ǁĞ�ŚĂǀĞ�ƐŽĐŝĂů�ĞǀĞŶƚƐ� ŝŶ�ǁŚĂƚ�ǁĞ� ůŝǀĞ͘͟��ůƐŽ͕�
Neslihan added that "As far as we have examined in the lessons, there is not much about women's rights. Even in very few ways, 
the woman's name goes by. But this issue is an important issue in our society" and she emphasized that the current position of 
women and women's rights in Turkey is quite an important social problem; however, this subject was not included in the social 
studies curriculum. Similarly, Ayhan also stated that there are no learning outcomes directly related to gender inequality in the 
Social studies Curriculum; In fact, he explained that there are few learning outcomes that might be indirectly related: 

In many of our lessons, we examined all the learning outcomes. Well, at least we haven't studied it all. We're talking about sexism, 
and we're already talking about it as a lesson. In the global education course, we examined the learning outcomes of all 4 years 
as the title of sexism. There is not a direct line, even the outcomes didn't exceed 10. Maybe it was less. 

Benefits of Including Social Problems in Social Studies Course 
Pre-service teachers stated that it is important to give social problems in social studies lessons to gain some skills and values 

such as empathy, respect for differences and sensitivity in students. Ebru stated that when social problems are included in a social 
studies lesson, students may become sensitive to social problems as saying "It seems to be better for them to articulate such 
problems in classes where children may be sensitive to social problems such as social studies lessons". In addition to that, she 
emphasized that social problems can be utilized in creating active citizenship. Ebru "In a social studies lesson, social problems and 
current problems can be discussed. The subjects of citizenship, especially social studies lessons, are one of the courses where 
children can learn their rights and responsibilities, at the same time they can protect them, internalize them and take the decision-
making process." and stated that social problems in a social studies lesson would be useful for students to gain active citizenship 
awareness. While explaining the importance of social problems in social studies, participants mentioned only critical thinking and 
empathy skills from the skills to be gained in the curriculum, and values of respect and equality for differences. 

Teaching-Learning Process in Teaching Social Problems 
The pre-service teachers focused on the role of teachers in the teaching-learning process of teaching social problems. They 

also stated that social studies teachers must objective about their roles in this process. Omer, one of these pre-service teachers: 
I don't know teachers must leave their thoughts. If there are 30 people in the class, they must be equal, fair, respectful to 30 
people. They must show this affection to everyone at the same rate. A teacher has no right to give her/his student a high score 
for having a similar view or label the student if he/she thinks different or for being naughty. You know, a teacher must be equal 
to everyone. 

With this statement, he stated that teachers should behave fairly, respectfully and be respectful both in this process and against 
students. In addition, pre-service social studies teachers stated that social studies teachers should be sensitive to social problems 
because the personality traits of the teachers will be reflected in the teaching-learning process. Damla, for this subject: 

Our attitude towards social problems, whether we are sensitive or not, will affect their past perspective or thought structure. 
Because the teacher wants to be as objective as he /she wants, subjective emotions will affect the students and will try to direct 
them. Somehow you try to give them a sense of sensitivity, you try to win, or you make them very insensitive. 
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With these statements, she explained that if the social studies teacher is sensitive to social problems, students will also be 

sensitive. In this process, pre-service teachers stated that social studies teachers should give importance to critical thinking, 
prepare for class, be role model, create a free environment and if necessary they should step out of the social studies lesson and 
they also said that a number of teaching principles such as actuality and vitality should be in the teaching of social problems. 
Neslihan stated that the teacher should give importance to the principles of timeliness and vitality in teaching social problems by 
saying " Here you can go through more current events. Because s/he sees it, s/he watches it on the news. S/he can hear it from 
around. It can be more effective. It can be told that way". Similarly, Kadir supported Neslihan with the words  "S/he should bind 
life, the current". In addition, it was seen that pre-service teachers emphasized the principles of learning in education, abstract to 
the concrete, close to far and by doing and experiencing, however, it was found that they did not establish a connection with the 
principles of integrity, knownness to the unknown and clarity and economy. In addition, the participants stated that social studies 
teachers may benefit from some methods and techniques such as discussion and case study in the process of teaching social 
problems. Neslihan stated that the case could be uƐĞĚ�ƚŽ�ĞŵƉŚĂƐŝǌĞ�ƐŽĐŝĂů�ƉƌŽďůĞŵƐ�ďǇ�ƐĂǇŝŶŐ�͞�/�ĚŽŶΖƚ�ŬŶŽǁ͕�ƐŽŵĞƚŚŝŶŐ�ĂďŽƵƚ�
racism. For example, we can give an example case. A case from the country, then we can try to make the student find the right 
thing". Participants also advocated that family involvement, theater practices and, in particular, encouraging boys and girls to play 
more often together may be useful in the teaching-learning process. 

Situations that may Impede the Teaching of Social Problems 
Although the participants stated that social problems should be addressed in a social studies lesson and out-of-class teaching, 

they think that the attitudes of the school administration and the parents of the students can be an obstacle in teaching social 
problems. Pre-service teachers explained these thoughts considering the observations in the schools where they do their 
internship and their own educational experiences. Ayhan, one of the participants, explained that the attitudes and different 
expectations of parents can be an obstacle in teaching social problems with telling one of the events that happened when he was 
an intern teacher: 

A representative from MHP, not a well-known person, had a beautiful word. And the teacher had added that word to his slides. 
One of the kids got up. And said, "Isn't thaƚ�Ă�ƌĞƉƌĞƐĞŶƚĂƚŝǀĞΖƐ�ǁŽƌĚ͍͘͟�͞tĞůů�ĚŽŶĞ͕�ǇŽƵ�ĂƌĞ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ƉŽůŝƚŝĐƐ�Ăƚ�ƚŚŝƐ�ĂŐĞ͘�
tĞůů͕�ĚŽ�ǇŽƵ�ŬŶŽǁ�ǁŚŝĐŚ�ƉĂƌƚǇ�ŝƚ�ŝƐ͍͟�ƐĂŝĚ�ƚŚĞ�ƚĞĂĐŚĞƌ͘�Η/�ŬŶŽǁ�D,W͕͘Η�ƐĂŝĚ�ƚŚĞ�ƐƚƵĚĞŶƚ͘�΀dĞĂĐŚĞƌ΁�ΗtĞůů�ĚŽŶĞ͕�Ɛŝƚ�ĚŽǁŶΗ͘�dŚĂt 
is the whole of the dialogue. The next day, Ăƚ�ƚŚĞ�ƐĐŚŽŽů�ƚŚĞƌĞ�ǁĞƌĞ�ƚŚƌĞĞ�ƉĂƌĞŶƚƐ�ĂƐŬŝŶŐ�ƚĞĂĐŚĞƌ�ƋƵĞƐƚŝŽŶƐ�ůŝŬĞ�͞�Ž�ǇŽƵ�ĚŽ�ƚŚĞ�
ĂĚǀŽĐĂĐǇ�ŽĨ�ƚŚĞ�D,W͍��ƌĞ�ǇŽƵ�ŵĂŬŝŶŐ�ƉƌŽƉĂŐĂŶĚĂ͍͟�/�ǁĂƐ�ŝŶ�ƚŚĞ�ƐĐĞŶĞ͕�ŝƚ�ǁĂƐ�ƌĞĂůůǇ�ŶŽƚŚŝŶŐ͘��ǀĞŶ�ƚŚĞ�ƐŝŵƉůĞƐƚ�ƚŚŝŶŐƐ�ĐĂŶ�ďĞ�
a problem at school. 

Arif explained that there are a number of question marks in the conversion of theoretical knowledge into practice in teaching social problems 
; "In fact, it is easy to say, for example, when I talk about the concept of sexism or a religion, do I encounter things like parents saying ͚ǇŽƵ�ĂƌĞ�
ǁĂƐŚŝŶŐ�ƚŚŝƐ�ĐŚŝůĚΖƐ�ďƌĂŝŶ͛�Žƌ��ŚŝƐͬŚĞƌ�ĨĂŵŝůǇ��ŵĂŬŝŶŐ�Ă�ĐŽŵƉůĂŝŶƚ�ĂďŽƵƚ�ŵĞ͘͟��ďƌƵ�ƐƚĂƚĞĚ�ƚŚĂƚ��ƚŚĞ�ƐƵƉƉŽƌƚ�ŽĨ�ƉĂƌĞŶƚƐ�ĂŶĚ�ƚŚe school principal in 
favor of education within the framework of their wishes and goals could cause problems in teaching social problems by saying "Parents can ask 
ĨŽƌ�ůĞƐƐŽŶƐ�ƚŚĂƚ�ƚŚĞǇ�ƐĞĞ�ŵŽƌĞ�ŝŵƉŽƌƚĂŶƚ;͙Ϳ�^ŽĐŝĂů�ƉƌŽďůĞŵƐ�ŵĂǇ�ďĞ�Ă�ďŝƚ�ŽĨĨ�ďǇ�ƚŚĞŵ�;͙Ϳ�dŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞ�ŵĂŶĂŐĞƌ�ĐĂŶ�ďĞ�ŝŶ�the same way, 
s/he can think the successes in the exams as more important". In addition, the participants think that the cultural structure of the region, the 
school administration, colleagues, administrative officers or fear of being blacklisted, the sensitive structure of social problems, the reaction of 
students and society, and also the indifference of the teacher may be impeded in teaching social problems. 

Lessons on the Teaching of Social Problems in the Undergraduate Program 
In the undergraduate program of social studies teacher education program, pre-service teachers have obtained information from social 

psychology, philosophy, sociology, fundamentals of social studies, special teaching methods, introduction to political science, contemporary 
world problems in mandatory courses as History of  Republic of  Turkey and  global education, discussion of controversial and current issues as 
elective courses. However, pre-service teachers were informed about the teaching of social problems only in the special education methods as 
a compulsory course and global education and the teaching of controversial and contemporary subjects as elective courses. In addition, it has 
seen that information is given about social problems and teaching of social problems in global education and teaching of controversial and 
current subjects, but it is seen that pre-service teachers cannot adapt their knowledge acquired in these courses to the teaching of social 
problems. For example, Neslihan stated that social problems were included in the global education course, but how these topics should be 
explained in the lessons and the points about how they should be transferred to the students were not sufficiently addressed ; "In Global 
Education lesson empathy was told a little, but we didn't discuss what would we do in this subject or how it is told there was no such thing as 
that. Similarly, Damla stated that these courses were not sufficient for teaching social problems and she said: "It's not exactly enough, but it's 
better than nothing". 

Considering the findings related to the sources of pre-service teachers' learning and teaching of social problems in the undergraduate 
program, it was seen that the pre-service teachers had high command and motivation for teaching, but on the other hand, their pedagogical 
knowledge about teaching social problems was quite shallow. 

CONCLUSION, DISCUSSION AND RECOMMENDATIONS 

Based on the findings of the study, it was concluded that pre-service social studies teachers could not provide an inclusive and 
in-depth explanation of the concept of social problems, and some of the participants stated that they talked about social problems 
many times every day, but that they never thought about what social problems meant, and that they felt a bit strange. However, 
when the data were analyzed and interpreted in more depth, it was concluded that the perceptions of the social problems varied 
according to the pre-service teachers, although they could not make a clear definition. For example, some of the participants 
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stated that the causes of social problems were conflicts in different contexts, while others stated that there were social changes 
in society. In addition, some participants stated that the meanings attributed to concepts, events, phenomena and some symbols 
were different, and thus, the failure of disagreement and non-communication gave rise to social problems. In addition, some of 
the pre-service teachers stated that in order to accept a problem as a social problem, a section of society should accept the 
problem as a social problem and the other sections of the society must accept that the problem is a social problem. From the 
results of the study, it is seen that there are similarities between the perceptions of prospective teachers on the functionalist 
(structuralist), confrontational, symbolic interactionist and social constructivist theories about social problems in the literature. In 
other words, although the pre-service teachers are not knowledgeable about these theories, it is seen that their perceptions are 
gathered and resembled around these four theories in the literature. Moskalewicz and Swiatkiewicz (1998) concluded that the 
social problem perceptions of individuals aged 18-55 living in Gdansk in Poland were more related to  (social) constructivist and 
functionalist theories. Hunter and horse-Twaijir (1996) in their research the social perceptions of   American citizens of Saudi 
Arabian citizens related to the social problems have reached the conclusion that accommodates three elements. These; ashamed 
by society, incidence and common perception. These results are mostly related to social constructivism theory. Kusayanagi (2013) 
also tried to explain with the evidence from newspaper news, how an event that occurred in Japan was not seen as a social 
problem and how social perceptions of individuals change with Social Constructivism theory. Research shows that similar results 
with the results of other relevant studies. 

Another result of the research is that the social groups the pre-service social studies teachers participate in pre-university and 
pre-university education and the activities they participate in shape the social problem perceptions. For example, It is concluded 
that the participant who plays theater plays on social criticism has similarities with the symbolic Interactionist theory, while a 
participant who has a political understanding that is a member of a more minority ethnic group and who is actively participating 
in activities in this direction is closer to the concept of social problem than to the conflict theory. In addition, it was concluded that 
the diversity of the cities where the participants live has shaped their perceptions of social problems. It is seen that the concept 
of social problems, the examples  they give about the social problems, the explanation about the characteristics of social problems 
and the social problems they experienced  of the pre-service teachers who are born and raised in different cities and who are 
studying in a different cities are very different and they are also aware of these. For example, one of the participants living in an 
area where water resources and forests are dense stated that HEPPs is a social problem. On the other hand, It was observed that 
ƚŚĞ� ƉĂƌƚŝĐŝƉĂŶƚ͛Ɛ� ĞǆĂŵƉůĞƐ͕�ǁŚŽ�ǁĂƐ� ďŽƌŶ� ĂŶĚ� ƌĂŝƐĞĚ� ŝŶ� ƚŚĞ� ĐŝƚǇ�ǁŚĞƌĞ� ƐͬŚĞ�ǁĂƐ� ƐƚƵĚǇŝŶŐ͕�ǁĞƌĞ� ŶŽƚ� ĂƐ� ĚŝǀĞƌƐĞ� ĂƐ� ƚŚĞ� ŽƚŚĞƌ�
participants. Koc and Palabiyik (2012) concluded that the pre-service teachers'  political identities and the regions where they live 
played a decisive role in evaluating social problems. In his study, Wilson (1981) concluded that students with disabilities and non-
disabled faced the same social problems, but the social problem perceptions of the students in the school in the rural area and in 
the school in the city center differed. In the study conducted by Kurtdede Fidan (2016), it was concluded that fourth-grade students 
had an impact on their sensitivity to social problems, and that family members' occupational backgrounds and educational 
backgrounds were effective on their sensitivity to social problems. The results of this study and the results of other researches are 
similar to each other. In addition, Voorman (2005) concluded that gender was an important factor in shaping the perceptions of 
individuals about social problems. In contrast to the results of this study, Parmee (1966) concluded that the inclusion of ethnic 
groups with different cultures had no effect on students 'social problem perception but the mainstream culture shaped students' 
perception of social problems. Another finding of the research is that the pre-service teachers think about the reasons of social 
problems in the context of the practices of the people and the structure of the society and the policies implemented in the country. 
Driedger (1974) in his study with the US preachers, he concluded preachers of the power of the country to control the society 
applied to control the censorship, interventions and personal freedoms were factors triggering social problems. The results of 
other studies with similar results show that social environment is very important in pre-service social studies teachers' knowledge 
and perceptions about social problem, so this situation can be explained by Bandura's social learning theory. 

 In addition, it was seen that the pre-service teachers' explanations about the causes of social problems were in the axis of 
human-human and human-state interaction, but they did not make a statement about state-state interaction. In addition to these, 
there were participants who stated that the causes of social problems were not one-dimensional, one of the social problems was 
the ƌĞƐƵůƚ�ŽĨ�ĂŶŽƚŚĞƌ�ƐŽĐŝĂů�ƉƌŽďůĞŵ͕�ĂŶĚ�ĞǀĞŶ�ƚŚŝƐ�ƐŽĐŝĂů�ƉƌŽďůĞŵ�ǁĂƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ĂŶŽƚŚĞƌ�ƐŽĐŝĂů�ƉƌŽďůĞŵ͘�<ŦǌŦůĕĞůŝŬ�;ϭϵϵϭͿ�Ăůso 
found that social problems such as squattering, unemployment, rapid population growth, cultural decay, alienation, anomy and 
deviation caused by industrialization and urbanization increase crime events. In addition, in the study conducted by Komurcu and 
�ǀƔĂƌ�EĞŐŝǌ�;ϮϬϭϲͿ͕� ŝƚ�ǁĂƐ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞ�ĐĂƵƐĞƐ�ŽĨ�ĐŚŝůĚ� ůĂďŽƌ͕�ǁŚŝĐŚ� ŝƐ�Ă�ƐŽĐŝĂů�ƉƌŽďůĞŵ͕�ǁĞƌĞ�ŵŝŐƌĂƚŝŽŶ͕�ĞĚƵĐĂƚŝŽŶ͕�ĂŶd 
fiŶĂŶĐŝĂů�ŝŶĐŽŵĞ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĐŽŶĚƵĐƚĞĚ�ďǇ�<ŦǌŦůĕĞůŝŬ�;ϭϵϵϭͿ�ĂŶĚ�<ƂŵƺƌĐƺ�ĂŶĚ��ǀƔĂƌ�;ϮϬϭϲͿ�ĂƌĞ�ƐŝŵŝůĂƌ�ƚŽ�ƚŚĞ�ƌĞsults 
of a social problem.   

 When we look at the examples of pre-service teachers about social problems, the meanings they give to the concept of social 
problems, their thoughts on the characteristics of social problems, based upon the examples they give to social problems are in 
national sense, they make an assessment in terms of international or global, and therefore social problems occurring on a global 
ƐĐĂůĞ�ǁĞƌĞ�ƐŚŽǁŶ�ŽǀĞƌůŽŽŬĞĚ͘�'ƺŶĞů�;ϮϬϭϲͿ�ĐŽŶĐůƵĚĞĚ�ŝŶ�ŚŝƐ�ƐƚƵĚǇ�ƚŚĂƚ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ůŝŵŝƚĞĚ�ŐůŽďĂů�ǀŝĞǁƐ�ŽĨ�ƉƌŽƐƉĞĐƚŝǀĞ  
ƚĞĂĐŚĞƌƐ͘�'ƺŶĞůΖƐ�;ϮϬϭϲͿ�ƌĞƐĞĂƌĐŚ�ǁŝƚŚ�ƚŚĞ�ĐŽŶĐůƵƐŝŽŶƐ�ŽĨ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ĂƉƉĞĂƌƐ�ƚŽ�ďĞ�ƐŝŵŝůĂƌ͘�^ŝŵŝůĂƌůǇ͕�PǌƚƵƌŬ�ĂŶĚ�'ƺŶĞů�;ϮϬϭϲͿ�
ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƐŽĐŝĂů�ƐƚƵĚŝĞƐ�ƚĞĂĐŚĞƌƐ�ŚĂǀĞ�ĂŶ�ĂŵďŝŐƵŽƵƐ�ƉĞƌĐĞƉƚŝŽŶ�ŽĨ�ŐůŽďĂů�ƐǇƐƚĞŵƐ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ǁŚĞƌĞ�'ƺŶĞů�and 
Pehlivan (2016) investigated the perceptions of pre-service social studies teachers about global citizenship education, it was seen 
that the participants had a very limited definition of global citizenship and had many misconceptions. 
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Another important finding of the research is that the pre-service teachers are not aware that they are experiencing some social 

problems encountered in their social lives. For example, environmental pollution, seen in almost every region and even more felt 
in cities in Turkey, no participant has identified it among the social problems they experienced. Even the participants, who thought 
that environmental pollution was a social problem, did not show environmental pollution among the social problems they 
experienced. Besides, they did not specify the distorted urbanization in which they live, the failure of drivers and pedestrians not 
obeying the traffic rules, among the social problems they experience. Therefore, it was observed that the participants were aware 
of some social problems but their awareness of the social problems they experienced was quite limited. In the research, it was 
found that the pre-service teachers got information about the social problems in many ways from the discussions they had with 
their friends to the books they read, from undergraduate courses to social media, from discussion programs to newspapers. Based 
on this finding, it has been concluded that the sources of information that shape the social problem perception of pre-service 
teachers are quite diverse but not profound. However, it was observed that pre-service teachers did not specify the experience 
which is the most effective and permanent source of information among the sources of social problems. Yan and Liu (2016) 
concluded in their study that the media has an impact on the social problem perception of individuals. Kaufman, Huss, and Segal-
Engelchin (2011) concluded in their study that undergraduate students interacted with society for a year to change and shape 
their social problem perceptions. This result of the study and the results of other related researches are similar to each other. 

In the study, it was determined that pre-service social studies teachers thought that including social problems in social studies 
lesson contributed to the development of many skills and values in the curriculum. Similarly, many studies reveal that dealing with 
current issues and social problems in social studies course contributes to the development of values and skills in the curriculum.  
;�ĂůŽŒůƵ�hŒƵƌůƵ�ĂŶĚ��ŽŒĂŶ͕�ϮϬϭϲ͖��ŽƉƵƌ�ĂŶĚ��ĞŵŝƌĞů͕�ϮϬϭϲ͖�<ƌƵŐĞƌ͕�ϮϬϭϮ͖�<ƵƔ͕�ϮϬϭϱ͖�<ƵƔ�ĂŶĚ�PǌƚƺƌŬ͕�ϮϬϭϵ͖�>ŝŶŽǁĞƐ͕�DŝƐĐŽ͕�,Ž  
and Sthalsmith, 2019; Misco, 2014; Misco, Kuwabara, Ogawa and Lyons, 2018). Hence, it can be said that including social problems 
in social studies lessons and discussing them in-class can be one of the effective ways to reach the goals of the course. 

As a result of the study, it was seen that the pre-service social studies teachers received a lot of information about the social 
problems in the courses they took in the training, but their knowledge, skills and experience related to the teaching of social 
problems were quite limited. In other words, pre-service social studies teachers feel that they have sufficient knowledge and 
motivation about social problems but do not have an understanding of how to teach these subjects. This lack of skills and 
knowledge how to teach social problems and current and controversial issues were concluded in the many studies (Busey and 
DŽŽŶĞǇ͕�ϮϬϭϰ͖��ĂŵŝĐŝĂ͖�ϮϬϬϴ͖��ůĂďŽƵŐŚ�Ğƚ�Ăů͕͘�ϮϬϭϬ͖��ĞŵŝƌĐŝŽŒůƵ͕�ϮϬϭϲ͖�,ĞƐƐŝ�ϮϬϬϭ͖�,ƵŶŐ͕�ϮϬϭϴ͖�:ŽƵƌŶĞůů͕�ϮϬϭϭ͖�7ďƌĞƚ͕�<ĂƌĂƐƵ��ǀĐŦ�
ĂŶĚ�ZĞĐĞƉŽŒůƵ͕ ϮϬϭϲ͖�^ĞŐĂůů�ĂŶĚ�'ĂƵĚĞůůŝ͕�ϮϬϬϳ͖�zŦůŵĂǌ͕�ϮϬϭϮͿ͘��ĂƐĞĚ�ŽŶ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ͕�ŝƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ĐŽƵƌƐĞƐ�ŝŶ�
the undergraduate program related to the teaching of social problems are quite inadequate or that the lecturers of the course do 
not function effectively and efficiently in the teaching of social problems. As a matter of fact, studies have indicated that the 
inadequacy in teaching social problems and controversial issues is due to the limited training provided in pre-service training 
(HoldeŶ�ĂŶĚ�,ŝĐŬƐ͕�ϮϬϬϳ͖�<ƵƔ�ĂŶĚ�PǌƚƺƌŬ͕�ϮϬϭϵ͖�DŝƐĐŽ�ĂŶĚ�WĂƚƚĞƌƐŽŶ͕�ϮϬϬϳ͖�KƵůƚŽŶ�Ğƚ�Ăů͕͘�ϮϬϬϰͿ͘��   

At the end of the research, the following suggestions can be taken: 
x In order to contribute positively to the perception of pre-service social studies teacher candiates regarding social 

problems, sources with different views on social problems can be used in lessons and discussions can be made around 
these views. Thus, faculty members should try to present as many different perspectives on social problems as 
possible during the lessons. They can apply different approaches, methods, and techniques that can improve the 
critical thinking skills of pre-service social studies teachers.In order to deepen the perceptions of pre-service teachers 
on social problems, discussions should be conducted with the guidance of experienced faculty members. Beside this, 
faculty members should provide opportunites to pre-service social studies teachers to talk about social problems in 
the lectures. There are several lectures in the undergraduate program where this kind of problems can easily and 
possibly evaluated. 

x Issues related to social problems in pre-service education should be addressed not only on a national context, but 
also on a global context, and the awareness of pre-service teachers about the social problems that may or may be 
experienced on a national and global scale should be increased. Teacher education should be reviewed and updated 
on this issue. If deemed necessary, a different course in this sense should be added to undergraduate programs. 

x In order to increase the awareness of the pre-service teachers about the social problems they are experiencing, the 
pre-service teachers should be compared with the social problems seen in the region they live in in the context of 
compulsory and elective courses and the effects of these problems should be felt more. It is thought that service 
learning will be an effective way to improve understanding of social problems by social studies teachers. Pre-service 
social studies teachers can both better understand social problems and learn by experiencing them with the service 
learning approach. Therefore, faculty members should use this kind of teaching methods as much as possible. In 
addition, pre-service social studies teachers could directed to NGOs working on social problems to increase their 
awareness of the social problems they experience, or they should cooperate with NGOs in pre-service training. 
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x Pre-service social studies teachers should be given more effective pedagogical knowledge about teaching social 

problems and related methods and techniques should be taught. In addition, pre-service teachers' skills for teaching 
social problems can be improved by making micro-teaching and internship practices in pre-service education. 

x Pre-service teachers should be directed to NGOs working on social problems to increase their awareness of the social 
problems they experience, or they should cooperate with NGOs in pre-service training. 
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ZĞƐĞĂƌĐŚĞƌƐ͛�ĐŽŶƚƌƵďƵƚŝŽŶ�ƌĂƚĞ 
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Abstract 
Purpose: The increasing use of technology in the world and the search for new education methods have made learning 
processes independent of time and space such as distance education and online learning. Moreover, health concerns have 
made online learning environments more popular during the pandemic process.  

Design/Methodology/Approach: In this study, the relationship between pre-school teachers' computer and internet use and 
online learning motivation was examined. For this purpose, the relational scanning model, one of the quantitative research 
methods, was used in the study. The sample of the study consists of 160 preschool teachers. Computer and Internet Usage 
Scale and Online Learning Motivation Scales were used to collect data in the study. t- test, one-way variance (ANOVA), Pearson 
correlation and, simple linear regression analysis was used for data analysis.  

Findings: It has been revealed that the online learning motivations of preschool teachers do not differ significantly according 
to gender, time spent on the internet and, the number of media tools used to access the internet. Besides, it has been observed 
that the online learning motivation of pre-school teachers who have just started the profession is higher than experienced 
teachers.  

Highlights: It was revealed that as the self-efficacy of pre-school teachers using computers and the internet increased, their online 
learning motivation also increased. 
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INTRODUCTION 
 

In the research conducted on the increasing prevalence of the internet and computer use in the world, it was concluded that 
nearly 4,8 billion people use the internet among the world population. It is also seen that widely used internet and computer 
ƚĞĐŚŶŽůŽŐŝĞƐ� ĂƌĞ� ƵƐĞĚ� ĨŽƌ� Ă�ŵŽƌĞ� ƋƵĂůŝĨŝĞĚ� ĂŶĚ� ŝŶŶŽǀĂƚŝǀĞ� ĞĚƵĐĂƚŝŽŶ� ;^ĂŶƚŝĂŐŽ͕� EĂǀĂƌŝĚĂƐ�Θ� �ŶĚşĂ͕� ϮϬϭϲͿ͘� dŚĞƌĞĨŽƌĞ͕� ĚŝŐŝƚĂů  
learning replaces traditional education on a daily basis (^ǌǇŵŬŽǁŝĂŬ͕�DĞůŽǀŝđ͕��Ăďŝđ͕�:ĞŐĂŶĂƚŚĂŶ�Θ�<ƵŶĚŝ͕�ϮϬϮϭͿ͘�tŚĞŶ�ǁĞ�ůŽŽŬ 
at internet and computer statistics in Turkey, According to the Turkish Statistical Institute (TSI), 79% of the Turkish population 
aged 16-74 are Internet users. Considering the availability of information technology products in households, it was stated that 
16.7% households had a desktop computer, 36.1% had a portable computer (laptop, netbook), and 22.0% had a tablet computer. 

 
Web 1.0 was the first generation of the World Wide Web that allowed us only to access information, in the early times 

(Lawrence & Giles, 2000). The Internet has been developed over time and with Web 2.0, which is defined as the second generation, 
it has become possible for users to interact, shop, and share their thoughts by opening a blog (Cormode & Krishnamurthy, 2008). 
It was also an alternative online education platform as it allowed users to interact and share content (Rollett, Lux, Strohmaier, 
Dosinger & Tochtermann, 2007). People use computers and the Internet to access information (Naci & Tatli, 2020), communicate 
(Kisanga & Ireson 2016), plan and shop (Majid & Firend, 2017), and study and make education engaging, easy, and fun 
(Constantinides & Fountain, 2008). Moreover, digital devices and the Internet motivate people to learn (Mumtaz, 2000). The 
increasing number of Internet users with various purposes has brought many issues, such as equality, access to information, 
technical support, benefits in education, and possible risks (Christensen & Knezek, 2009; Greenhow, Robelia & Hughes, 2009; 
Kisanga & Ireson, 2016; Tareen & Haand, 2020). 

 
Considering the researches, it is seen that internet-based technologies are developing rapidly and are widely used in the 

education process (DeGennaro, 2008; Vaala & Bleakley, 2015; Sandholtz, 1997). For example, teachers use the Internet as a 
ƌĞƐŽƵƌĐĞ�ŽĨ�ƉƌŽĨĞƐƐŝŽŶĂů�ĚĞǀĞůŽƉŵĞŶƚ�;�ŐǇĞŝ�Θ�sŽŽŐƚ�ϮϬϭϬ͖�/ďŝĞƚĂ͕�,ŝŶŽƐƚƌŽǌĂ͕�>ĂďďĠ�Θ��ůĂƌŽ͕�ϮϬϭϳͿ͘�dŚĞƌĞĨŽƌĞ͕�ƚĞĐŚŶŽůŽŐǇ�ƵƐĞ  
for teacher training is becoming increasingly important (Lawless & Pellegrino, 2007). Computer and Internet use in the classroom 
ŝŶĐƌĞĂƐĞƐ�ƐƚƵĚĞŶƚƐΖ�ĂĐĂĚĞŵŝĐ�ƉĞƌĨŽƌŵĂŶĐĞ�;,ŝŶŽƐƚƌŽǌĂ͕�>ĂďďĠ͕��ƌƵŶ�Θ�DĂƚĂŵĂůĂ͕�ϮϬϭϭͿ�ĂŶĚ�ƉƌŽŵŽƚĞƐ�ǀŝƐƵĂů�ĂŶĚ�ĚĞĞƉ�;&ƵůůĂŶ͕ 
2014) and social learning (McKnight, O'Malley, Ruzic, Horsley, Franey & Bassett, 2016; Scardamalia & Bereiter, 2006). The Internet 
also provides great convenience for information access and content sharing (Appana, 2008, Correa, Pavez & Contreras, 2020; 
^ĂƌĂĕŽŒůƵ͕�hĕĂ�Θ��ĂŶĚĂƌ͕�ϮϬϭϮͿ͘�dŚƵƐ͕�ŝƚ�ƉƌŽǀŝĚĞƐ�ƚĞĂĐŚĞƌƐ�ǁŝƚŚ�ĂůƚĞƌŶĂƚŝǀĞ�ĞĚƵĐĂƚŝŽŶĂů�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ĂůůŽǁƐ�ƚŚĞŵ�ƚŽ�ŵŽĚŝĨǇ  
curriculĂ�ĂŶĚ�ƉƌĞƉĂƌĞ�ŵĂƚĞƌŝĂůƐ� ;,ŝŶŽƐƚƌŽǌĂ͕� /ďŝĞƚĂ͕��ůĂƌŽ�Θ�>ĂďďĠ͕�ϮϬϭϱ͖�hE�^�K͕�ϮϬϭϭͿ͘�^ŝŶĐĞ� ƚŚĞǇ�ŵƵƐƚ�ďĞ� ƚŚĞ�ƉŝŽŶĞĞƌƐ�ŽĨ  
change and innovation in the education process (Hargreaves & Fullan, 2012), teachers are expected to use computers and the 
internet to enrich their teaching activities as well as to use computers and the internet effectively (Meneses, &ăďƌĞŐƵĞƐ͕ ZŽĚƌşŐƵĞǌ- 
'ſŵĞǌ�Θ�/ŽŶ͕�ϮϬϭϮ͖�^ƚƌĂǁŚĂĐŬĞƌ͕�>ĞĞ�Θ��ĞƌƐ͕�ϮϬϭϴͿ͘�dĞĂĐŚĞƌƐ�ĐĂŶŶŽƚ�ŵĂŬĞ�ƵƐĞ�ŽĨ�ĐŽŵƉƵƚĞƌƐ�ĂŶĚ�ƚŚĞ�/ŶƚĞƌŶĞƚ�ĂƐ�ŵƵĐŚ�ĂƐ�ƚŚĞǇ 
are supposed to because of poor access to technology, insufficient infrastructure, inadequate training in technology usage, and 
lack of technological skills (Bingimlas, 2009; Hew & Brush, 2007; Dong, 2018; Njiku, Maniraho & Mutarutinya, 2019; Mumtaz, 2000; 
KƚƚĞƌďŽƌŶ͕�^ĐŚƂŶďŽƌŶ�Θ�,ƵůƚĠŶ͕�ϮϬϭϵͿ͘�/Ŷ�ƐŽŵĞ�ĐĂƐĞƐ͕�ĞǀĞŶ�ŝĨ�ƐƵĨĨŝĐŝĞŶƚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝƐ�ƉƌŽǀŝĚĞĚ͕�ŝƚ� ŝƐ�ƐĞĞŶ that 
technology is not used effectively in education due to teachers' negative attitudes towards technology (Bozkurt & Johnston- Wilder, 
2011). However, teacher's online learning practices have shown positive effects on ĐŚŝůĚƌĞŶ͛Ɛ academic performance (Mou & Kao, 
2020). 

 
The integration of technology into education has also affected preschoolers' learning environment (Edwards, 2016). Today, 

the use of technology has become a necessity to offer new learning opportunities to children (Bingimlas, 2009). It is known that 
preschool children use digital tools extensively in their daily life (Couse & Chen, 2010; Mertala, 2017; Neuman, 2015; Ofcom, 2019). 
Therefore, we should consider the characteristics of early childhood and integrate technology into preschool education (Bajovic, 
2018). The use of information and communication technologies in early childhood education and programs contributes to 
children's learning processes (Masoumi, 2015). Game-based learning might be a more useful approach to teaching for 
preschoolers (Beck & Wade, 2006). Nacher, Garcia-Sanjuan, and Jaen (2016) revealing that game technologies are appropriate 
tools for the development of ĐŚŝůĚƌĞŶΖƐ� ĐĂƉĂĐŝƚŝĞƐ͕�,ŽǁĞǀĞƌ͕� ƚŚĞƌĞ� ĂƌĞ� ĂůƐŽ� ĐŽŶĐĞƌŶƐ� ĂďŽƵƚ� ƚĞĐŚŶŽůŽŐǇ�ƉŽƐŝŶŐ� ƌŝƐŬƐ� ƚŽ�ƉƌĞƐĐŚŽŽůĞƌƐ͛  
ŝŶƚĞƌĂĐƚŝŽŶ� ĂŶĚ� ƐŽĐŝŽĞŵŽƚŝŽŶĂů� ĚĞǀĞůŽƉŵĞŶƚ� ;DĞƌƚĂůĂ͕� ϮϬϭϳ͖� 'ĞŶĕ͕� ϮϬϭϰͿ͘� /Ŷ� ĂĚĚŝƚŝŽŶ͕� ŝƚ� ŚĂƐ� ďĞĞŶ� ƌĞǀĞĂůĞĚ� ƚŚĂƚ� ƉƌĞƐĐŚŽŽů  
teachers support the use of technology in children's education (Aubrey & Dahl, 2014). we should integrate technological tools and 
computer-aided education into preschool education (Donohue & Schomburg, 2017). Therefore, recently, various programs have 
been implemented for teachers and students to develop their digital skills and use digital materials in the education process (Del 
Carmen ZĂŵşƌĞǌ-ZƵĞĚĂ͕��ſǌĂƌ-'ƵƚŝĠƌƌĞǌ͕��ŽůŵĞŶĞƌŽ Θ�'ŽŶǌĄůĞǌ-Calero, 2021). 

 
Online learning, which is one of the greatest innovations of computer and Internet use (Masoumi, 2020), refers to a process in 

which Internet technology and digital devices (TV, smartphone, tablet, etc.) promote learning (Clark & Mayer, 2016). Online 
learning platforms move away from the traditional learning structure and diversify education with games, simulations, and 
instructional videos and animations (Mayer, 2017). They provide students with the opportunity to learn and interact 
simultaneously or at different times (Jolliffe, Ritter & Stevens, 2012; Wang, 2008). Many educational institutions capitalize on 
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them because they are cost-effective platforms that facilitate the transmission of information and allow teachers to provide 
educational services anywhere and anytime (Gilbert, 2015) and students to learn at their own pace through online materials 
(Panigrahi, Srivastava & Sharma, 2018). School closures and suspension of face-to-face education due to the COVID-19 pandemic 
have made online learning platforms and distance education more popular (Sandars et al., 2020). Therefore, there has been a 
growing body of research on online learning and computer and Internet use. 

 
Motivation is essential for high-quality education (^ǌǇŵŬŽǁŝĂŬ͕�DĞůŽǀŝđ͕��Ăďŝđ͕�:ĞŐĂŶĂƚŚĂŶ�Θ�<ƵŶĚŝ͕�ϮϬϮϭͿ͘�DŽƚŝǀĂƚŝŽŶ�ƉůĂǇƐ 

a vital role in learning and in the effective management of the learning process. Also, motivation deeply affects us where, what 
and when we learn (Schunk & Usher, 2012). And one of the biggest problems in online learning is motivational difficulties that 
students and teachers will experience with regard to online learning (Ryan & Deci, 2020). The desire to be involved in online 
learning, the development of technological skills, technological infrastructure, attitude and awareness towards technology will 
also affect online learning motivation. For all online motivational problems, educators should take precautions and positive 
attitudes towards online learning ;<ĂƌĂƚĂƔ ve �ƌƉĂĐŦ͕�ϮϬϮϭ͖ Kim, 2020). 

 
Literature Review on Online Learning Motivation 

 
Research on online ůĞĂƌŶŝŶŐ�ĂĚĚƌĞƐƐĞƐ�ƉƌĞƐĞƌǀŝĐĞ�ƚĞĂĐŚĞƌƐ͛�ƌĞĂĚŝŶĞƐƐ�ůĞǀĞůƐ�;�ůƐĂŶĐĂŬ�^ŦƌŦŬŬĂǇĂ�Θ�zƵƌĚĂŐƺů͕�ϮϬϭϲ͖�>Ğŝ͕�ϮϬϬϵͿ͕ 

ĂĐĂĚĞŵŝĐƐΖ� ǀŝĞǁƐ� ŽŶ� ĚŝƐƚĂŶĐĞ� ĞĚƵĐĂƚŝŽŶ� ;'ƺƌĞƌ͕� dĞŬŝŶĂƌƐůĂŶ� Θ� zĂǀƵǌĂůƉ͕� ϮϬϭϲͿ͕� ĂŶĚ� ƚĞĂĐŚĞƌ� ƋƵĂůŝĨŝĐĂƚŝŽŶ� ŝŶ� ŽŶůŝŶĞ� ůĞĂƌŶŝŶŐ 
platforms (Kim, Xie & Cheng, 2017). Research on computer and Internet use focuses on using technology in early childhood and 
ŵĞĚŝĂ�ŚĂďŝƚƐ�ŽĨ�ƉƌĞƐĐŚŽŽů�ƚĞĂĐŚĞƌƐ�;DĞŶĞƐĞƐ͕�&ăďƌĞŐƵĞƐ͕�ZŽĚƌşŐƵĞǌ-'ſŵĞǌ�Θ�/ŽŶ͕�ϮϬϭϮ͖�PŶĞƌ͕�ϮϬϮϬ͖�dĞŬŝŶ�Θ�/ƔŦŬŽŒůƵ��ƌĚŽŒĂŶ͕ 
2020), teachers' beliefs in technology use in the classroom (Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur & Sendurur, 2012; Kim, 
Kim, Lee, Spector & DeMeester, 2013 ), factors affecting the use of digital technology in early childhood (Blackwell, Lauricella & 
Wartella, 2014), the effect of social media on children, adolescents, and families (O'Keeffe & Clarke-Pearson, 2011), teachers' 
ĂƚƚŝƚƵĚĞƐ�ƚŽǁĂƌĚƐ�ĐŽŵƉƵƚĞƌ�ĂŶĚ�/ŶƚĞƌŶĞƚ�ƵƐĞ�;,ĞƌŶĄŶĚĞǌ- ZĂŵŽƐ͕�DĂƌƚşŶĞǌ-�ďĂĚ͕�WĞŹĂůǀŽ͕�'ĂƌĐşĂ-,ĞƌƌĞƌĂ�Θ�ZŽĚƌşŐƵĞǌ-Conde, 
2014; Prestridge, 2012), and primĂƌǇ�ƐĐŚŽŽů�ƚĞĂĐŚĞƌƐ͛�ĂƚƚŝƚƵĚĞƐ�ƚŽǁĂƌĚƐ�ĐŽŵƉƵƚĞƌƐ�ĂŶĚ�ƚŚĞ�/ŶƚĞƌŶĞƚ�;�ĂŚĂƌ͕�hůƵĚĂŒ�Θ�<ĂƉůĂŶ͕ 
ϮϬϬϵͿ͘�,ŽǁĞǀĞƌ͕�ƚŚĞƌĞ�ŝƐ�ŶŽ�ƉƵďůŝƐŚĞĚ�ƌĞƐĞĂƌĐŚ�ŽŶ�ƚŚĞ�ƌĞůĂƚŝŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ƉƌĞƐĐŚŽŽů�ƚĞĂĐŚĞƌƐ͛�ĐŽŵƉƵƚĞƌ�ĂŶĚ�/ŶƚĞƌŶĞƚ�ƵƐĞ�ĂŶĚ 
online learning motivation. Therefore, we aimed to determine the factors affecting (1) preschool teachers' competence in using 
computers and the Internet and (2) their motivation to participate in online learning. We also investigated whether there was a 
correlation between computer and Internet use and online learning motivation. To that end, we sought answers to the following 
questions: 

 
¾ Do gender, the type of digital device, and the time spend online each day affect preschool ƚĞĂĐŚĞƌƐ͛ online 

learning motivation? 
 

¾ Does preschool ƚĞĂĐŚĞƌƐ͛ self-efficacy in computer and Internet use significantly predict their online learning motivation? 
 

¾ Is there a correlation between preschool ƚĞĂĐŚĞƌƐ͛ computer and Internet use and online learning motivation? 
 

 
METHOD 

 
Research Design 

 
This descriptive study adopted a quantitative correlational survey model to determine the degree of the relationship between 

variables (Fraenkel & Wallen, 2006). Quantitative research yields results based on deductive measurements and analysis (Watson 
2015). A correlational survey model is used to determine the existence and the level of the relationship between two or more 
variables (Karasar, 2014). This study aimed to describe a situation as it is, with no intervention. 

 
Participants 

 
The study was approved by ƚŚĞ��ŚĂŝƌ�ŽĨ� ƚŚĞ�^ŽĐŝĂů�ĂŶĚ�,ƵŵĂŶŝƚŝĞƐ��ƚŚŝĐƐ��ŽŵŵŝƚƚĞĞ�ŽĨ�sĂŶ�zƺǌƺŶĐƺ�zŦů�hŶŝǀĞƌƐŝƚǇ� ;ĚĂƚĞ͗ 

17.02.2021, issue: 2021/02-01). The number of teachers in preschool education institutions of Turkey is 98.825 (Ministry of 
National Education, 2020). Preschool teachers take technology courses in undergraduate education but there is not any education 
about information technologies and technology labs in preschool education institutions. 

 
Due to the pandemic, data were collected online from the teachers. The participants were also selected based on purposeful 

sampling. The criteria used were willingness to participate and at the time of the study employment in public preschools. After 
the invitation to participate in the study, the sample consisted of 160 preschool teachers (145 women and 15 men). 85 participants 
were 20-30 years of age, 61 were 31-40 years of age, and 14 were ш 41 years of age. Fifty-nine participants had 1-5 years of work 
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experience, 51 had 6-10 years of work experience, 33 had 11-15 years of ǁŽƌŬ� ĞǆƉĞƌŝĞŶĐĞ͕� ĂŶĚ� ϭϳ� ŚĂĚ� ϭϲ� ш� ǇĞĂƌƐ� ŽĨ� ǁŽƌŬ 
experience. 11 participants spent one hour or less online, 83 spent 1-3 hours online, and 66 spent three hours or more online. 40 
participants had only one digital device, 57 had two digital devices, and 63 had three or more digital devices. Table 1 shows the 
ƉĂƌƚŝĐŝƉĂŶƚƐ͛ demographic characteristics. 

Table 1. Distribution of demographic characteristics 
Demographic 
Characteristics 

Variable                     f                   % 

Gender Woman 145 90.6 
 Man 15 9.4 
 Total 160 100 
Age (years) 20-30 85 53.1 
 31-40 61 38.1 
 шϰϭ 14 8.8 
 Total 160 100 
Work experience (year) 1-5 59 36.9 
 6-10 51 31.9 
 11-15 33 20.6 
 ш 16 17 10.6 
 Total 160 100 
Time spent online per day (hour) ч 1 11 6.9 
 1-3 83 51.9 
 ш 3 66 41.3 
 Total 160 100 
Number of digital devices                   1 40 25.0 
                   2 57 35.6 
 ш 3 63 39.4 
 Total 160 100 

 
Instruments 

   

 
The personal information form was developed by the researchers to determine the ƉĂƌƚŝĐŝƉĂŶƚƐ͛ demographic characteristics, 

which were the independent variables. The form elicited information on gender, age, work experience, the number of digital  
devices, and the average time spent online each day. 

 
The Scale of Online Learning Motivation (SOLM) This scale developed by Chen and Jang (2010) in English was adapted to 

dƵƌŬŝƐŚ�ďǇ�PǌďĂƔŦ͕��ĞǀĂŚŝƌ͕�ĂŶĚ�DƵǌĂĨĨĞƌ�;ϮϬϭϴͿ͘�dŚĞ�^K>D�ĐŽŶƐŝƐƚƐ�ŽĨ�Ϯϴ�ŝƚĞŵƐ�ƐĐŽƌĞĚ�ŽŶ�Ă�ƐĞǀĞŶ-point Likert-type scale. First, 
the SOLM was translated from English into Turkish and then checked by five experts for compatibility in both languages. Second, 
two pilot tests were conducted on undergraduate English teaching students (n=70) and undergraduate students with online 
learning backgrounds (n=437). A Pearson product-moment correlation was used to determine the relationship between the 
original scale and the Turkish version. The results yielded correlation coefficients of 0.43 to 0.68, suggesting that the two scales 
measured the same construct and focused participants on similar situatioŶƐ͘�ZĞůŝĂďŝůŝƚǇ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ƵƐŝŶŐ��ƌŽŶďĂĐŚ͛Ɛ�ĂůƉŚĂ 
correlation coefficient for the total scale and its subscales. The results pointed to a �ƌŽŶďĂĐŚ͛Ɛ alpha of 0.60 to 0.94. In this study, 
the scale had Ă��ƌŽŶďĂĐŚ͛Ɛ alpha of 0.88. 

 
The Computer and Internet Self-Efficacy Scale (CISES) dŚŝƐ� ƐĐĂůĞ� ĚĞǀĞůŽƉĞĚ� ďǇ� bĂĚ� ĂŶĚ��Ğŵŝƌ� ;ϮϬϭϱͿ� ŚĂƐ� ƚǁŽ� ƐƵďƐĐĂůĞƐ͗ 

computer use self-efficacy (eight items) and Internet use self-efficacy (eight items). The items are scored on an 11-point Likert- 
type scale ;͞Ϭс I am absolutely sure that I cannot do ŝƚ͟ to ͞ϭϬс I am absolutely sure that I can do ŝƚ͟Ϳ͕ with the total score ranging 
ĨƌŽŵ�Ϭ�ƚŽ�ϭϲϬ͘�bĂĚ�ĂŶĚ��Ğŵŝƌ�;ϮϬϭϱͿ�ĐŽŶĚƵĐƚĞĚ�ĞǆƉůŽƌĂƚŽƌǇ�ĂŶĚ�ĐŽŶĨŝƌŵĂƚŽƌǇ�ĨĂĐƚŽƌ�ĂŶĂůǇƐĞƐ͘�dŚĞ�ĨŽƌŵĞƌ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�Ă�ƚǁŽ- 
factor (subscale) structure accounted for 74.02% of the total variance, while the latter confirmed that the two-factor structure 
ŚĂĚ�ĂĐĐĞƉƚĂďůĞ�ŐŽŽĚŶĞƐƐ�ŽĨ�Ĩŝƚ� ŝŶĚŝĐĞƐ͘�dŚĞ�͞ĐŽŵƉƵƚĞƌ�ƵƐĞ�ƐĞůĨ-ĞĨĨŝĐĂĐǇ͟�ĂŶĚ�͞/ŶƚĞƌŶĞƚ�ƵƐĞ�ƐĞůĨ-ĞĨĨŝĐĂĐǇ͟�ƐƵďƐĐĂůĞƐ�ŚĂĚ�ĂŶ��s� 
(average variance ĞǆƚƌĂĐƚĞĚͿ�ŽĨ�ϲϵй�ĂŶĚ�ϲϳй͕�ƌĞƐƉĞĐƚŝǀĞůǇ͘�dŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ƚŚĞ�͞ĐŽŵƉƵƚĞƌ�ƵƐĞ�ƐĞůĨ-ĞĨĨŝĐĂĐǇ͟�ĂŶĚ 
͞/ŶƚĞƌŶĞƚ� ƵƐĞ� ƐĞůĨ-ĞĨĨŝĐĂĐǇ͟� ƐƵďƐĐĂůĞƐ� ŚĂĚ� Ă� �ƌŽŶďĂĐŚ͛Ɛ� ĂůƉŚĂ� ŽĨ� Ϭ͘ϵϰϯ� ĂŶĚ� Ϭ͘ϵϯϯϯ͕� ƌĞƐƉĞĐƚŝǀĞůǇ͘� /Ŷ� ƚŚŝƐ� ƐƚƵĚǇ͕� �/^�^� ŚĂĚ� Ă 
�ƌŽŶďĂĐŚ͛Ɛ alpha of 0.89. 

 
Data Collection and Analysis 

 
The study was approved by the Chair of the Social and Humanities Ethics Committee of Van zƺǌƺŶĐƺ zŦů University. Afterward, 

data were collected online using a Google Form. Before data collection, all participants were informed about the research purpose 
and procedure and told that the participation was voluntary and that data would only be used for scientific purposes and would 
in no way be shared with third parties. The data were analyzed using the Statistical Package for Social Sciences (SPSS). Number 
and percentage were used for descriptive analysis. Independent-samples t-test, two-way ANOVA, Pearson correlation, and simple 
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linear regression analysis were used for statistical analysis. 

RESULTS 
 

The findings obtained in the research are presented in this section. In the research, The descriptive data were 
used for normality testing (Table 2). 

Table 2. Normality assumption test 
Scales Kurtosis Skewness 
SOLM 1.151 -.795 
CISES -.308 -.431 

 
The acceptable range of skewness and kurtosis for a normal distribution is +2 to -2, suggesting that parametric tests 

ƐŚŽƵůĚ�ďĞ�ƵƐĞĚ� ĨŽƌ�ĂŶĂůǇƐŝƐ� ;dĂďĂĐŚŶŝĐŬ�Θ�&ŝĚĞůů͕�ϮϬϭϯ͖�'ĞŽƌŐĞ�й�DĂůůĞƌǇ͕�ϮϬϭϬͿ͘�WĂƌƚŝĐŝƉĂŶƚƐ͛� ^K>D�ƐĐŽƌĞƐ�ŚĂĚ�Ă 
kurtosis and skewness of 1.151 and -.795, respectively. Their CISES scores had a kurtosis and skewness of -.308 and - 
.431, respectively. The results indicated that the data were normally distributed. Therefore, an independent samples 
t-test was used to determine the effect of gender on online learning motivation, while one-way analysis of variance 
(ANOVA) was used to determine the effect of work experience, age, time spent online each day, and the number of 
digital devices on online learning motivation. A Scheffe's test was used to make posthoc comparisons to determine 
the source of significant differences. Pearson correlation analysis was used to determine the relationship between 
online learning motivation and Internet use self-efficacy. Simple linear regression analysis was used to determine 
whether Internet use self-efficacy predicted online learning motivation. 

Table 3. Descriptive statistics for online learning motivation and computer and internet use self-efficacy 
Scale N Max. Min. X ss 

SOLM 160 193 52 146.26 23.04 
CISES 160 160 65 121.24 21.77 

 

Participants had a mean SOLM and CISES score of 146.26 and 121.24, respectively (Table 3). 
 

 

Table 4. Effect of gender on online learning motivation 
Scale Gender N X df t p 
SOLM Woman 145 147.36 23.102   

  
Man 

 
15 

 
135.60 

 
20.181 

 
1.897 

 
0.06 

*p<0.5       

An independent samples t-ƚĞƐƚ� ǁĂƐ� ƵƐĞĚ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ǁŚĞƚŚĞƌ� ŐĞŶĚĞƌ� ĂĨĨĞĐƚĞĚ� ƉĂƌƚŝĐŝƉĂŶƚƐ͛� ŽŶůŝŶĞ� ůĞĂƌŶŝŶŐ 
motivation. Male and female participants had a mean SOLM score of 135.60 and 147.36, respectively, showing no 
significant difference. The result indicated that gender did not affect online learning motivation (t158=1.897, p>.05). 

 
Table 5. Effect of work experience, number of digital devices, and time spent online on online learning motivation 

Independent 
variables 

Source of 
Variance 

Sum of squares Sd Mean square F p 

 Between-group 5306.274 3 1768.758 3.487 .017 
Work experience Within-group 79128.219 156 507.232   

 Total 84434.494 159    
Number of digital 
devices 

Between-group 563.891 2 281.945 .528 .591 

Within-group 83870.603 157 534.208   
Total 84434.494 159    

 

Time spent online 
Between-group 325.163 2 162.581 .303 .739 
Within-group 84109.331 157 535.728   

Total 84434.494 159    
*p<0.5       

A one-way analysis of variance (ANOVA) was performed to look into the effect of work experience, number of 
digital devices, and time spent online on online learning motivation. The results showed significant differences. A 
Scheffe's test was used to make posthoc comparisons to determine the source of the differences. The results showed 
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that participants with five years or less work experience (x=152.39) had a significantly higher mean SOLM score than 
those with 16 years or more work experience (x=133.53). 

 
According to the results, the number of digital devices (F=.529; p>.05) and the time spent online each day (F=.739; 

p>.05) had no effect on ƉĂƌƚŝĐŝƉĂŶƚƐ͛ online learning motivation. 

Table 6. Correlation between online learning motivation and internet use self-efficacy 

 SOLM CISES 

SOLM 1  

CISES .196* 1 

*p<0.5 SOLM: Online learning motivation, CISES: Computer and Internet use self-efficacy 

Pearson correlation analysis was used to determine the relationship between online learning motivation and 
computer and Internet use self-ĞĨĨŝĐĂĐǇ͘�dŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƉĂƌƚŝĐŝƉĂŶƚƐ͛�^OLM and CISES scores were positively 
correlated (r=.196, p<0.5), suggesting that the higher the computer and Internet use self-efficacy, the higher the online 
learning motivation. 

 
Simple linear regression analysis was used to determine whether computer and Internet use self-efficacy predicted 

online learning motivation. 

Table 7. Model of online learning motivation and computer and internet use self-efficacy 
 

 R R2 F p 
SOLM CISES .196 .038 6.283 .013 

 
*p<0.05 SOLM: Online learning motivation, CISES: Computer and Internet use self-efficacy 

 
The model showed that CISES accounted for 3% of the total variance of SOLM, suggesting that the model was 

significant (F= 6.283, p=.013). 

Table 8. Simple linear regression analysis for online learning motivation and computer and internet use self-efficacy 
 

Variable B Standard error ɴ t p 
Constant 121.157 10.172  11.911 .000 

 

CISES 
 

.207 
 

.083 
 

.196 
 

2.507 
 

.013 
 
*p<0.05 

     

 
The results showed a significant relationship between computer and Internet use self-efficacy and online learning 

motivation (R=.19, R2=.03, p=.01), with computer and Internet use self-efficacy explaining 3% of the total variance of 
online learning motivation. 

DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

In the study, it was revealed that the online learning motivations of preschool teachers did not differ significantly according to 
ŐĞŶĚĞƌ͘�zƵŬƐĞůƚƵƌŬ�ĂŶĚ��ƵůƵƚ�;ϮϬϬϵͿ�ĂůƐŽ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ŐĞŶĚĞƌ�ĚŝĚ�ŶŽƚ�ĂĨĨĞĐƚ�ƐƚƵĚĞŶƚƐ͛�ŽŶůŝŶĞ�ůĞĂƌŶŝŶŐ�ŵŽƚŝǀĂƚŝŽŶ͘�̂ ŝŵŝůĂƌůǇ͕ Hinojo-
Lucena, et al., (2019) ĚŝĚŶ͛ƚ�ĨŝŶĚ�ŐĞŶĚĞƌ�ĂƐ�ĂŶ�ŝŶĨůƵĞŶĐŝŶŐ�ĨĂĐƚŽƌ�ŝŶ�ĚŝŐŝƚĂů�ĐŽŵƉĞƚĞŶĐĞ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�zŽƵŶŐ�ĂŶĚ  McSporra 
(2001) argued that gender affected ƐƚƵĚĞŶƚƐ͛ motivation to use online materials. Although there are studies stating that women are 
disadvantaged in male-dominated society in the online learning process, there are also studies showing that women have a better 
learning experience (Gunn, McSporran, Macleod & French, 2003; Price, 2006; Rovai & Baker, 2005). In addition, it has been 
observed that the online learning motivation of the pre-school teachers who have just started the profession is higher than the 
ĞǆƉĞƌŝĞŶĐĞĚ�ƚĞĂĐŚĞƌƐ͘�/ďŝĞƚĂ͕�,ŝŶŽƐƚƌŽǌĂ͕�>ĂďďĠ͕�ĂŶĚ��ůĂƌŽ�;ϮϬϭϳͿ�ĂůƐŽ�ĨŽƵŶĚ�ƚŚĂƚ�ƚĞĂĐŚĞƌƐ�ǁŚŽ�ǁĞƌĞ�ŶĞǁ�ƚŽ�ƚŚĞ  profession were 
better at using technological tools than experienced ones. The inadequacy of experienced teachers in ICT may be due to the fact 
that they did not receive ICT training during their undergraduate education. Unlike this research, Hinojo-Lucena et al. (2019) found 
that more years of teaching experience leads to achieving a higher digital competence level. Moreover, young teachers are more 
successful in using technology in professional development, communication with students and providing pedagogical support. 
However, in the last years, many researchers are alerting about the risks arising from excessive and disproportionate use 
of ICT by the young (Dishkova & Papancheva, 2019). The number of digital devices and the average time spent online each day 
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had no effect on preschool ƚĞĂĐŚĞƌƐ͛�ŽŶůŝŶĞ�ůĞĂƌŶŝŶŐ�ŵŽƚŝǀĂƚŝŽŶ͘�,ŽǁĞǀĞƌ͕�dĞĂĐŚĞƌƐΖ�ƐƉĞŶĚŝŶŐ�ƚŝŵĞ�ŽŶ�ƚŚĞ Internet, especially for 
their professional development, is expected to affect the use of technology in classroom practices (Sandholtz, 2001). 

It was revealed that as the self-efficacy of pre-school teachers using computer and internet increased, their online learning 
motivation also increased. Teachers who are motivated to use technology are more likely to integrate it into their lectures 
(Blackwell, Lauricella & Wartella, 2014). In addition, a relationship was found between teachers' experiences of using computers 
and their beliefs about using technology in the classroom (Chiu, Liang & Tsai, 2016). As Wake and Whittingham (2013) puts it,  
teachers who can use technology and integrate it into the teaching process contribute to their students' learning. Technology 
provides teachers with teaching materials (McKnight, O'Malley, Ruzic, Horsley, Franey & Bassett, 2016) In addition, the use of 
digital tools provides alternative ways to achieve learning goals (Otterborn, ^ĐŚƂŶďŽƌŶ & ,ƵůƚĠŶ͕ 2019). Also, integrating 
technology into education brings teachers closer to a student-centered constructivist perspective (Tondeur, Van Braak, Ertmer & 
Ottenbreit-Leftwich, (2017). Further, traditional methods of education are not suitable for educating the new generation who 
ƉƌĞĨĞƌ�ƚŽ�ƵƐĞ�ŵŽĚĞƌŶ�ƚĞĐŚŶŽůŽŐǇ�ƚŽ�ƐƵƉƉŽƌƚ�ĂŶĚ�ĚŝƌĞĐƚ�ƚŚĞŝƌ�ůĞĂƌŶŝŶŐ�;^ǌǇŵŬŽǁŝĂŬ͕�DĞůŽǀŝđ͕��Ăďŝđ͕�:ĞŐĂŶĂƚŚĂŶ�Θ�<ƵŶĚŝ͕�ϮϬϮϭͿ͘  
Therefore, it should be ensured that teachers develop a positive attitude towards increasing their knowledge about digital devices, 
ƐƵƉƉŽƌƚŝŶŐ�ƚŚĞŝƌ�ƐŬŝůůƐ�ŝŶ�ƵƐŝŶŐ�ĚŝŐŝƚĂů�ĚĞǀŝĐĞƐ�ĂŶĚ�ĂĚĂƉƚŝŶŐ�ĚŝŐŝƚĂů�ƚĞĐŚŶŽůŽŐǇ�ƚŽ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ƉƌŽĐĞƐƐ�;,ĞƌŶĄŶĚĞǌ-Ramos et al., 
2014; Spiteri, Chang Rundgren, 2020). Casillas DĂƌƚşŶ͕ Cabezas 'ŽŶǌĄůĞǌ͕ and 'ĂƌĐşĂ WĞŹĂůǀŽ (2020) argue that preschool teachers 
are ill-competent to use digital devices for academic and professional development. However, they are keen to integrate digital 
devices into education (McKnight, O'MĂůůĞǇ͕� ZƵǌŝĐ͕� ,ŽƌƐůĞǇ͕� &ƌĂŶĞǇ� Θ� �ĂƐƐĞƚƚ͕� ϮϬϭϲ͖� KƚƚĞƌďŽƌŶ͕� ^ĐŚƂŶďŽƌŶ� Θ� ,ƵůƚĠŶ͕� ϮϬϭϵͿ͘ 
Therefore, teachers should have a scope for creativity and innovation rather than just downloading and using ready-made plans, 
presentations, and resources (Ibieta, HinostƌŽǌĂ͕� >ĂďďĠ�Θ��ůĂƌŽ͕�ϮϬϭϳ͖�DŝƌĂŶĚĂ�Θ�ZƵƐƐĞůů͕� ϮϬϭϮͿ͘�dŽ� ƚŚĂƚ�ĞŶĚ͕� ƐĐŚŽŽůƐ� ƐŚŽƵůĚ 
provide technology-based programs and curricula for technologically incompetent teachers (Afshari, Bakar, Luan, Samah & Fooi, 
2009; Hyndman, 2018). Because in technology-oriented online learning environments, preschool teachers have important role in 
supporting children's development and skills (Mou & Kao, 2020). 

In conclusion, the higher the computer and Internet use self-efficacy, the higher the online learning motivation among 
preschool teachers. Therefore, preschool teachers should be provided with technology-based training programs and activities to 
make sure that they translate their online learning motivation into their lectures. Schools should offer technology-supported 
education to students to improve their academic performance and help them enjoy the experience of learning. Moreover, the 
pandemic has shown us that technology plays a crucial role in classroom, learning environments outside the classroom and 
distance education. 

As a suggestion, training on computer and internet use for preschool teachers can be increased. Well-organised courses can 
ŝŶĐƌĞĂƐĞ�ƚĞĂĐŚĞƌƐ͛�ŵŽƚŝǀĂƚŝŽŶ�ĂŶĚ�ĚĞǀĞůŽƉ�ƚŚĞŝƌ�ƚĞĐŚŶŽůŽŐǇ�ƐŬŝůůƐ͘��ŽŶĨĞƌĞŶĐĞƐ�ĂŶĚ�ƐĞŵŝŶĂƌƐ�ŽŶ�ĐŽŵƉƵƚĞƌ�ĂŶĚ�ŝŶƚĞƌŶĞƚ�ƵƐĞ�ĐĂn 
be given to preschool teachers. 
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Abstract 
Purpose: The doubling share of private education institutions in the education sector between 2010 and 2017 reveals that 
these institutions also have a determining effect in the field of teacher training. This study aimed at examining the English 
language teacher employment approaches of private education institutions through job postings and understanding the 
approaches to the identities of the English language teachers to be employed in these institutions. 

Design/Methodology/Approach: This qualitative study examining 141 online job postings by private educational institutions in 
Turkey utilized the principles of content analysis. The job postings reviewed are to employ the English language teachers. 

Findings: The study showed that the native speaker orientation in the employment of the English language teachers in the 
private sector persists at different layers as traditional native speakerism (first layer) and latent native speakerism (second 
layer). In light of the findings, this study showed that the English language teachers whose native language is not English are 
perceived in a secondary position despite the pluralism and diversity in the field. 

Highlights: Native speakerism in the Turkish private sector existed in two layers. At Layer 1, latent native speakerism, a new 
form of native speakerism, was found. Although latent native speakerism foregrounded traditional native-speakerism, it 
disguised this orientation in the so-called expertise-oriented requirements. This layer is directly visible and a hidden version of 
the traditional native speakerism. At Layer 2, which is the source and the sub-layer of Layer 1, the presence of traditional native 
speakerism was found to persist. The findings are important in showing that with the rise of neoliberal educational policies, 
thus the increasing share of the private educational sectors, further studies are needed to reveal how the dichotomy can be 
overcome via a potential collaboration between teacher training programs, policymakers, and stakeholders. 

Öz 
Çalışmanın amacı: Özel eğitim kurumlarının, 2010-2017 yılları arasında eğitim sektöründeki payını ikiye katlaması, öğretmen 
yetiştirme alanında bu kurumların da yön verici bir etkiye sahip olduğunu ortaya koymaktadır. Bu çalışmada, özel eğitim 
kurumlarının İngilizce Öğretmeni istihdamı yaklaşımlarının iş ilanları aracılığıyla incelenmesi ve bu kurumlarda istihdam edilecek 
İngilizce öğretmenlerinin kimliklerine yönelik yaklaşımlarının anlaşılması amaçlanmıştır.  

Materyal ve Yöntem: Nitel desenli bu çalışmada, Türkiye’de iş ilanı sitelerinde yayınlanan 141 iş ilanı üzerinde içerik analizi 
yapılmıştır. İncelenen iş ilanları, çeşitli özel kurumlarda istihdam edilecek İngilizce öğretmenlerine yönelik ilanlardır. İncelenen 
iş ilanları, çeşitli çevrim içi platformlardan elde edilmiştir.   

Bulgular: Çalışma, İngilizce öğretmenlerinin özel sektörde istihdamında anadil konuşuru yöneliminin, gizil anadil konuşuru 
(birinci katman) ve geleneksel anadil konuşuru (ikinci katman) olarak farklı katmanlarda hala sürdüğünü göstermiştir. Bulgular 
ışığında, bu çalışma anadili İngilizce olmayan İngilizce öğretmenlerinin alandaki çoğulculuk ve çeşitliliğe rağmen ikincil konumda 
algılandığını göstermiştir. 

Önemli Vurgular: Türkiye’de özel eğitim sektöründe anadil konuşuru yönelimi iki katmanda ortaya çıkmıştır. 1. Katmanda, 
Geleneksel anadil konuşuru yöneliminin yeni bir biçimi olan gizil anadil konuşuru yönelimi gözlemlenmiştir. Gizil anadil 
konuşuru yönelimi, geleneksel anadil konuşurunu öne çıkarsa da sözde uzmanlık odaklı gereksinimlerle bu yönelimi kamufle 
etmektedir. Bu katman, doğrudan gözlemlenebilen katmandır ve geleneksel anadil konuşuru yöneliminin örtülü bir halidir. 1. 
Katmanın besleyicisi ve alt katmanı olan 2. Katmanda ise geleneksel anadil konuşuru yönelimi varlığı tespit edilmiştir. Bulgular, 
neoliberal eğitim politikalarının ivme kazanması ve dolayısıyla özel eğitim sektörünün büyümesiyle birlikte, öğretmen yetiştirme 
programları, politika yapıcılar ve paydaşlar arasında potansiyel bir iş birliği yoluyla ikilemin nasıl aşılabileceğini ortaya çıkarmak 
için daha fazla çalışmaya ihtiyaç olduğunu göstermesi açısından önemlidir. 
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INTRODUCTION 

Native speakerism/culturism was first coined by Holliday (2005) to define the ideology that prioritizes ‘so-called native 

speakers’ and their cultures as the ultimate model to teach the English language. Later, the concept of native versus non-native 

speaker has frequently been examined by various studies in the literature in the English language teaching field. However, few 

studies examined the relationship between neoliberal economic policies and their reflections on native speakerism in Turkey. 

Therefore, this paper reveals the lines of debate about the issue and presents the current understanding while also revealing 

findings from small-scale data to indicate that the dichotomy has been changing towards a ‘latent native speakerism’, a new form 

of traditional native speakerism, as a result of neoliberal educational practices.  

LITERATURE REVIEW 

Neoliberalism is defined in various ways; however, the majority of the scholars stated that ‘neoliberals strive to extend market 

principles to all social spheres’ (Perisic, 2021, p. 3). Additionally, the logic behind neoliberalism is the government resemblance to 

a corporation, which necessitates that ‘its priorities should also be those of a corporation: efficiency, productivity, and growth’ 

(Perisic, 2021, p. 4). This economy-oriented principle of neoliberalism has re-defined ‘human beings and their environments’ as 

‘mere capital’ (Clymer, Alghazo, Naimi, & Zidan, 2020, p. 211). More specifically, ‘‘homo oeconomicus’’ has emerged with an 

orientation towards participating in the market competition via its continuously developing portfolio (Brown, 2015; as cited in 

Clymer, Alghazo, Naimi, & Zidan, 2020, p. 211).  

In addition to its impact on the perceptions of humans in society, neoliberalism has shaped how education is conducted across 

the world via the marketisation of education. The reflections of neoliberalism on education have been observed in three major 

ways: a) selling services to schools, b) selling services within schools, and c) selling the schools (Bayram, 2017; Hirrt, 2007). It is 

obvious that the marketing of education has consequently re-defined the roles of all participants of education. Students have 

been set as ‘‘consumers rather than learners’’ (Desierto & De Maio, 2020, p. 148). Similarly, ‘‘teachers are considered as economic 

units who can be dispensed with at short notice to maintain profit margins’’ (Barnes & Kniest, 2019; as cited in Desierto & De 

Maio, 2020, p. 148). This situation, as a result, has led teachers to ‘‘work towards particular types of professional practice based 

on trends and standards generated by global and domestic institutions’’ without reflecting on global inequalities (Çiftçi & Karaman, 

2021, p. 18). In terms of the native speaker versus non-native speaker debates, neoliberalism has presented itself via language 

ideologies that label languages as ‘foreign language’ in different contexts (Bacon & Kim, 2018). These labels assume that the 

recruitment of ‘native speaker’ teachers is a necessity as the underlying agenda is marketable education (Bacon & Kim, 2018). 

In the field of English language teaching, the use of such labels, however, sparked long-term arguments that problematised 

these labels. One major argument against native speakerism has been about who to be defined as a native speaker. For example, 

finding the criteria unclear, Liu (1999), Rampton (1990), and Jin (2005) defined this labelling as inadequate and misleading. 

Rampton (1990) also explained that these labels are more focused on the biological origins of a person rather than the sociological 

aspect and make the mistake of reducing the language to a criterion for social identification, forgetting its communicative role. 

Similar concerns were raised by Singh (1998) who claimed the label was based on nationality, and by Kubota and Lin (2006) who 

claimed that the label was based on the ethnic background rather than linguistic proficiency. Lowe and Lawrence (2018, p. 163) 

underlined that the label is ‘a socially constructed category that is applied to a wide range of political, social and cultural traits.’. 

Davies (2003, p. 8) also highlighted that the term itself contains racist assumptions that could lead to the exclusion of ‘speakers of 

certain varieties of a language or highly proficient non-native speakers.’. Likewise, Holliday (2018) defined native 

speakerism/culturism as racist for two reasons: First, native speakerism assigns certain ways of behaving to people, which is 

accepted racist in critical sociology. Second, the marketing of native speakerism leads to an implicit association of native-speaker 

teachers with ‘whiteness’, categorising ‘non-white teachers who have spoken English from birth either implicitly or explicitly as 

non-white’ (p. 2). Likewise, Çelik (2006) suggested that identifying a person as a native speaker of a language does not necessarily 

create the natural ability to use that language. Parallel to these statements, Menard-Warwick (2008) argued that these labels 

overlook the cultural, intercultural, national and international identities of teachers of English. 

Other studies highlighted that native speaker-oriented attitudes may lead to problems in practice (Mackenzie, 2020). From the 

perspectives of teachers, for example, Liu (1999) claimed that being a native speaker of a language did not necessarily show 

whether a teacher could meet the linguistic and cultural demands of her/his learners. Similarly, by creating the illusion that the 

most efficient language teacher is a native speaker of English, this dichotomy downgrades the non-native English speakers to a 

secondary position, which might negatively influence their performance (Çelik, 2006), and lead to the ‘’internalization of the 

superiority of the native counterparts’’ by some non-native speaker language teachers, and an ‘imposter syndrome’ according to 

other scholars (Bernat, 2009, p. 1; Mackenzie, 2020, p. 5). Holliday (2018, p. 1) also stated that ‘’The Othering of teachers who are 

labelled ‘non-native speakers’ result in a cultural disbelief, not believing in their ability to teach English’’. Parallel to these 

arguments, others claimed that the labelling may lead to ‘self-discrimination’ (Reves & Medyges, 1994), described as ‘’being overly 

self-conscious towards language usage errors’’ (Lowe & Pinner, 2016, p. 42). 
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Several suggestions have also been made to leave the native/ non-native labelling. For example, TESOL International 

Association2 and BAAL3 have banned the use of ‘native speaker’ label (Holliday, 2018). Likewise, Blair (2015, p. 99) recommended 

removing the ‘’nativeness, ownership, and idealised pedagogical standards.’’. Others highlighted modelling bilingual or 

multilingual speakers as the target instead of ‘native speakers’ (Pakir, 2009). Finally, several scholars recommended ‘‘native 

speaker English should no longer inform educational materials and learning strategies, and should instead promote global and 

local cultures in ELT content’’ (Baker, 2012; McKay, 2002; as cited in Boonsuk & Ambele, 2019). Clymer, Alghazo, Naimi and Zidan 

(2020) also suggested that more attention be paid to raising learners’ awareness about the issue. 

However, with the rise of neoliberalism, despite this long-term problematisation of native speakerism/culturism, studies show 

that the dichotomy continues to exist. Examining the issue from students’ perspectives on CALL, for example, Clymer, Alghazo, 

Naimi and Zidan (2020, p. 209) found that the majority of the student participants ‘’deeply internalised the logic of neoliberalism’’ 

and carried ‘‘native-speakerist/culturist perceptions.’’ More specifically, their findings indicated that students displayed ideas 

representing an ‘Anglophone neoliberal order’ where US or British cultures are the norm to be learnt. Others examined the issue 

from the perspective of recruiters. Rivers (2016) indicated that various terms including ‘native speaker, near-native, or native 

level’ are still persistent to indicate the expected level of language across the job advertisements. The study conducted by 

Kiczkowiak (2020) on the attitudes of recruiters also highlighted how the recruiters still regarded being a native speaker as an 

important criterion. Mackenzie (2020) also examined the job ads in Colombia and found that nearly half of the 95 job ads contained 

discrimination. Others (Mahboob & Golden, 2013; Ruecker & Ives, 2015; Selvi, 2010) also showed that the term native speaker 

appeared among the recruitment criteria in the job advertisements they examined. Regarding the tendency to prefer native 

speaker English language teachers over non-native English language teachers, Floris and Renandya (2020, p. 5) argued that 

‘’discriminatory attitudes and practices continue to exist to please parents and students and to secure businesses.’’ 

In the context of Turkey, neoliberalisation of education meant more privatisation across educational institutions. In the review 

study conducted by Bayram (2017), for example, it was found that the number of private schools in Turkey almost doubled 

between 2010 and 2017, which was one of the consequences of neoliberal educational policies. The increase in the privatisation 

of educational institutions also has implications for the debates on native versus non-native speaker language teachers’ 

dichotomy. Focusing on the issue in Turkey, Tezgiden-Çakçak (2019, p. 1) coined the concept of ‘pseudo-native speakerism’ and 

indicated that private schools in Turkey ‘’present local non-native English-speaking teachers with high linguistic capital as native 

English-speaking teachers.’’ Furthermore, Tezgidan-Çakçak (2019, p. 1) found that local English language teachers were asked to 

‘’lie about their personal and linguistic backgrounds and to behave as if they are monolingual’’ English language speakers. Other 

studies focusing on native speakerism across job advertisements in the Turkish educational context also exist. For example, Selvi 

(2010) examined job announcements from various sources around the world including Turkey, and found that 60.5% of job 

announcements required native speakers and displayed multifaceted discriminatory hiring practices. Similarly, Yaman and Şahin 

(2019, p. 5) analyzed 173 job advertisements in Turkey to reveal the ‘’details concerning the employment of English language 

teachers by the private sector in Turkey’’. The results indicated that only 34 of the job advertisements required native speaker 

English language teachers. The same study found that the examined job advertisements had requirements about having a degree 

or certificate as well as other special requirements (e.g., holding a Master’s degree). Notwithstanding being important in terms of 

revealing the tendency towards native speakerism, the study by Yaman and Şahin (2019) did not prioritize understanding how 

native speakerism emerged in job advertisements. Likewise, although the studies by Selvi (2010), Tezgiden-Çakçak (2019), and 

Yaman and Şahin (2019) enabled a closer look at the issue of native speakerism in Turkey, and job advertisements, they did not 

evaluate the findings in the light of neoliberalism. Additionally, as has been stated by Selvi (2021, p. 63), the research on native 

speakerism in Turkey ‘’is still in its infancy in many ways’’. This is because the majority of the existing studies ‘’are conceptualized 

within a relatively outdated view on the teachers’ professional identity, lacking theoretical depth and methodological rigor, 

adopting a rather fixated approach in instrumentation, and investigating the same stakeholders (i.e., teachers and students)’’ 

(Selvi, 2021, p. 63). Thus, in an attempt to present a fresh conceptual perspective towards the issue, this study is the first to 

examine how native speakerism across job announcements in Turkey relates to neoliberalism. To this end, focusing the issue from 

the perspective of the English language teacher recruitment practices in Turkey, with the increased privatisation of education, the 

study collected data from major job ads websites in Turkey to answer the following research question via content analysis: 

a) What requirements are presented for the English language teachers in job announcements published between 

February 2021 and May 2021 in Turkey? 

METHOD/MATERIALS 

This qualitative study was conducted on job advertisements in Turkey. The job advertisements were collected from the major 

job-hunting websites in two phases: February 2021 Phase and May 2021 Phase. 

These job advertisements were for native speaker English language teachers to work in Turkey. In February, 64 advertisements 

for native speaker language teachers from various websites were collected to be analysed. The websites were Yenibiriş, 

Kariyer.net, Indeed, Linkedin, Sahibinden.com, Superproof.com, and CareerJet. These websites were selected since they were the 

 
2 Teaching English to the Speakers of Other Languages International Association 
3 British Association for Applied Linguistics 
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only ones with published job announcements for native speaker English language teachers. Other major job-hunting websites 

were also examined; however, they did not contain any announcements for native speaker English language teachers to work in 

Turkey at the time of the study. In May, the second round of data collection was conducted across the same major job-hunting 

websites. 77 advertisements for native speaker language teachers were gathered for analysis.  

Qualitative content analysis (Bowen, 2004) was conducted on the job announcements. The content analysis was completed 

through the stages of ‘’skimming (superficial examination), reading (thorough examination) and interpretation’’ (Bowen, 2004, p. 

32). Once the analysis was completed, themes across the job ads were established. These themes were later ‘’edited, re-organised, 

and grouped together’’ to better show the relationship between them (Boonsuk & Ambele, 2019, p. 3).  

Also, Taguette, a computer-assisted qualitative data analysis software, was utilised to conduct the data analysis, which 

facilitated the whole procedure.  

In terms of the credibility and dependability of the themes that emerged via the analysis, the study followed the strategies 

recommended by Lincoln and Guba (1985). Two of these strategies are prolonged engagement and peer debriefing. Prolonged 

engagement is defined as ‘’spending sufficient time in the field to learn the culture, test for misinformation provided the 

distortions’’ (Lincoln & Guba, 1985, p. 301). In this study, prolonged engagement was achieved through the fact that the study 

was conducted in two phases: Phase I being in February, and Phase II being in May. Prolonged engagement helped the researcher 

increase the range and number of the data, which led to the establishment of logical links between the data and the codings (Ünlü, 

2015).  

The second strategy to ensure credibility and dependability was peer debriefing. Peer debriefing is defined as ‘’the process of 

exposing oneself to a disinterested peer in a manner paralleling an analytic session and for the purpose of exploring aspects of 

the inquiry that might otherwise remain only implicit within the inquirer's mind’’ (Lincoln & Guba, 1985, p. 308). In this study, 

sharing the analysis and the codes with colleagues, experts in qualitative research, ‘’provided a check against biases within the 

analysis’’ (Barber & Walczak, 2009, p. 6).  

FINDINGS 

Stage 1: Skimming, Reading and Creating Themes 
The analysis of job advertisements presented findings to understand the current status of native speakerism. Accordingly, the 

content analysis showed that the job advertisements published in Turkey consisted of two major parts: a) Prioritization of native 

speaker English language teachers, b) Balancing the call with professional and personal qualities. 

In the part, Prioritization of native speaker English language teachers, job advertisements described their needs for language 

teachers while also attempting to define who would be a native speaker (e.g., Job Ad#1). However, these sections displayed an 

ambiguous view of native speakers. Likewise, a Westernized perception of native speakers was observed in the advertisements, 

which indicated a discriminating perception (Job Ads#1, 2, 3, 4). Examples of these are presented below: 

Table 1. Descriptions of Native Speaker English Language Teachers in Job Advertisements 

Job Advertisements Descriptions 
1 United States of America to be citizen, Canada to be citizen and European countries citizen 
2 ‘’European / Native English-Speaking Countries, or the ones speak with a clear and distinct accent.’’ 

3 ‘’Native English speakers from English-speaking countries’’ 
‘’Uk/Usa/Australian/ Canadian citizenship’’ 

4 ‘’For native instructor, British or American accent is required’’ 
5 ‘’We are seeking for native speaker English teachers who would like to work part time at our schools’’ 
6 ‘’A native speaker of English’’ 
7 ‘’Native speaker of English’’ 
8 ‘’We urgently need native speakers. 
9 ‘’Native English Teachers will be recruited.’’ 
10 ‘’Native Level English A MUST’’ 
11 ‘’Native speaker teachers’’ 
12 ‘’Native English Speaker; American, Canadian, British, Australian or New Zealander’’ 

---------------------------------------------------------------------------------------------------------------------------------------------- 
In the second part, Balancing attempts with professional and personal qualities, the job advertisements presented other 

requirements from the candidates, mostly highlighting the level of expected expertise from the candidates. The table below details 

how job advertisements balanced their prioritisation of native speakers with additional requirements about level of educations, 

having additional certificates, and so forth. Each theme is further explicated after the Table 2.   

Table 2. Balancing Attempts with Professional and Personal Qualities 
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Professional Qualities Personal Qualities 
Level of education (n=82) 
Having certificates (n=64) 
Knowledge about technological tools (n=14) 
Pedagogical Training (n=16) 
Teaching Experience(n=24) 

Interpersonal Relations (n=10) 
Result oriented (n=32) 
Having ease with adapting to different cultures (n=31) 

---------------------------------------------------------------------------------------------------------------------------------------------- 
Expected professional qualities were found to be level of education, having certificates, knowledge about technological tools, 

pedagogical training, and teaching experience. Regarding the level of education, a university degree in a foreign language teaching 

area, or at least having BA in an English-related area was requested. It was found that MA, MS or PhD degrees were also stated as 

acceptable degrees. In several advertisements, candidates who are students, or graduates of BA, MA, MS, or PhD degrees were 

also invited. The job advertisements also necessitated having a certificate in CELTA, DELTA, TEFL, or TESOL4. The third quality was 

knowledge about technological tools. Although the advertisements did not specify what these skills were, candidates with a strong 

background in utilizing technology for academic, and administrative purposes, or with knowledge about educational technologies 

were preferred. Another professional quality was pedagogical training. The advertisements usually stated that candidates should 

have either pedagogical training or a certificate in CELTA, DELTA, TEFL, or TESOL. Finally, having at least 2 years of experience was 

listed among professional qualities. Depending on the type of the advertising institute, an experience with exam preparation (e.g., 

TOEFL or IELTS), or a specific learner group (e.g., preschooler, adults) was also specified. 

As for personal qualities, these included interpersonal relations, being result oriented, and adaptation to different cultures. 

Interpersonal relations included good communication and teamwork skills. The qualities of being result-oriented or having ease 

with adapting to different cultures were frequently listed on the job advertisements; however, no details on these qualities were 

presented.  

Stage 2: Relating and Interpretation of the Themes 
As this stage, the researcher attempted to relate the emerging themes with each other to better display the relationship among 

them. In the end, two layers, Layer 1 and Layer 2, were established to describe the current attitudes towards native speakerism. 

Layer 1, also defined as traditional native-speakerism, showed native speakers as the ideal for language learners. It is traditional 

in the sense that the ‘native speakerism’ at Layer 1 protected its features that existed for a long time without any change. For 

example, that job ads listed specific countries reflected traditional native speakerism, which attributed the ownership of the 

English language to specific countries.   

As for Layer 2, also described as latent native speakerism, a cautious approach towards the dichotomy was displayed while creating 

a new discourse about native speakerism. At this point, knowing what latent means would ease understanding the latent native 

speakerism as well. In Collins Dictionary, latent is described as ‘’something which is hidden and not obvious at the moment, but 

which may develop further in the future.’’ (Collins Dictionary, 2021). In the context of this study, the argument for latent is that 

the long-term native versus non-native dichotomy is creating a new form. The label kept some of its original functions (e.g., 

dividing language teachers as native versus non-native language teachers) while also losing, gaining or exchanging some of its 

traditional features (e.g., highlighting expertise together with native speakerism). More importantly, however, the label is still 

there but is disguised behind the expertise. Both layers and the relationship among them is shown below (Figure-1):  

 

Figure 1. Layers of Native Speakerism in the Context of Recruitment 

DISCUSSION 

 
4Celta: Certificate in Teaching English to Speakers of Other Languages 
   Delta: Diploma in Teaching English to Speakers of Other Languages) 
   TEFL: Teaching English as a Foreign Language 
   TESOL: Teaching English to Speakers of Other Languages 
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This study was conducted to explore what requirements were presented for the English language teachers in job 

announcements in Turkey. Content analysis on the 141 job announcements for English language teachers was conducted. The 

findings indicated that native speakerism existed at two levels in job announcements. At Layer 1, traditional native speakerism 

persisted with the prioritization of ‘native’ speaker English language teachers. At Layer 2, latent native speakerism, a new form of 

native speakerism, emerged with the so-called expertise-oriented requirements with the disguised native-speakerism. The 

existence of these levels supports the literature by showing labels ‘native speaker, near-native, or native level’ are still persistent 

to indicate the expected level of the language across the job advertisements (Rivers, 2016). Similarly, the findings support 

Kiczkowiak (2020), Mackenzie (2020), Mahboob and Golden (2013), Ruecker and Ives (2015), and Selvi (2010) who found that 

recruiters regarded native speakerism as an important criterion to be recruited.  

The findings on the traditional native speakerism are in line with the arguments indicating that the distinctions between native 

and non-native speakers were made according to nationality, biological origins, or ethnic background (Kubota & Lin, 2006; 

Rampton, 1990; Singh, 1998). For example, when prioritizing native speakers, it was frequently observed that job advertisements 

specified the countries of preferences as New Zealand, Australia, UK or USA. In that regard, the job advertisements left out 

speakers of certain varieties of the English language as well as highly proficient non-native speakers (Davies, 2003). Similarly, the 

findings show that racism lingers across job announcements, thereby in educational settings, by assigning certain roles to the 

people from the specific countries while also building an underlying connection between whiteness and native speaker teachers 

(Holliday, 2005). 

The existence of latent native speakerism expands the literature by showing that employing parties indeed took the cultural, 

intercultural, national and international identities of teachers of English into consideration as has suggested earlier by Menard-

Warwick (2008). However, displaying a latent character via ‘balancing attempts with professional and personal qualities’, this 

orientation presents so-called native speaker language teachers as homo oeconomicus who need to present a developing portfolio 

towards expertise. For example, job advertisements show that private educational institutions created an illusion that their focus 

was on expertise (e.g., the level of education, having certificates, knowledge about technological tools and so forth). This 

superficial attempt towards expertise presents a market competition to the so-called native speakers as well (Brown, 2015; as 

cited in Clymer, Alghazo, Naimi, & Zidan, 2020, p. 211; Perisic, 2021) while also leaving out other highly proficient ‘non-native 

speakers of English’. The emphasis on ‘being native speaker’ in the job advertisements also supports the literature in that students 

are regarded as consumers (Desierto & De Maio, 2020), whose demands, instead of learning needs, must be satisfied. Likewise, 

the existence of latent native speakerism has supporting implications for the arguments on teachers’ ‘‘working towards particular 

types of professional practice based on trends and standards generated by global and domestic institutions’’ without reflecting 

on global inequalities (Çiftçi & Karaman, 2021, p. 18). Therefore, it could be argued that latent native speakerism would 

unavoidably radicate the existing inequalities. All in all, as Clymer, Alghazo, Naimi and Zidan (2020) indicated earlier, latent native 

speakerism carries the logic of a deeply internalised neoliberalism in an attempt to please the customers of the private sectors 

(Floris & Renandya, 2020). 

In the context of Turkey, the existence of latent native speakerism supports the earlier findings highlighting the tendency 

towards native speakerism (Selvi, 2010; Yaman & Şahin, 2019). More importantly, presenting a fresh conceptual perspective on 

the issue, the existence of latent native speakerism could be interpreted as a consequence of neoliberal educational policies that 

have led to more privatization across educational institutions. The doubling of private educational institutions in Turkey (Bayram, 

2017), and the resulting latent native speakerism, could multiply the instances of practices similar to ‘pseudo-native speakerism’ 

across private educational institutions in the future (Tezgiden-Çakçak, 2019). 

The findings of this study are important in reminding that native/non-native labelling be dropped across all professional 

contexts as has already been suggested by various organisations like TESOL and BAAL as well as by several scholars (Blair, 2015; 

Holliday, 2018). Additionally, these findings show that a longitudinal and comprehensive study in different contexts is needed to 

reveal the dynamics of the latent native speakerism to better inform the field against the potential impact of this new form of 

native speakerism. This is because the increasing trend in the privatisation of education in Turkey, as Bayram indicated (2017), 

also suggests that latent native speakerism will continue changing into new forms. 

CONCLUSION AND RECOMMENDATIONS 

Native speakerism has a long-debated phenomenon in the field of English language teaching. This article presented that several 

attempts have been made to prevent any dichotomy from persisting in the field among language teachers. However, as has been 

shown in the literature review, the rise of neoliberalism across the educational fields influenced the emergence of native 

speakerism in different forms. The content analysis of the job advertisements gathered from online job-hunting platforms also 

supported the literature by presenting the existence of a disguised version of traditional native speakerism in the job 

advertisements of private education institutions. The latent native speakerism is a form of traditional native speakerism disguised 

in professional requirements. The concept has been explored within this small-scale study, which indicates that latent native 

speakerism has an unexplored potential for the field. Therefore, further studies are needed to be conducted from various 

perspectives (e.g. students, teachers, parents, the administrations of private sectors, and so forth) to better understand the 

dynamics of the concept. Also, further studies would certainly reveal how the dichotomy can be overcome via a potential 

collaboration between teacher training programs, policymakers and stakeholders. 
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LIMITATIONS 

This study is the first step to explore latent native speakerism in relation to neoliberalism in education. Different methods of 

data collection including interviews with employers in private educational institutions could also contribute to the understanding 

of the concept of latent native speakerism. Future studies, therefore, could be conducted over an extended period to present 

other features of latent native speakerism and show how/whether the employment practices of recruiters display certain 

characteristics over time. 
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Abstract 
Purpose: The purpose of this research is to determine the effect of jigsaw II technique on fourth grade students’ real-life 
problem (non-routine problem) solving skills in science lessons in primary schools.  

Methodology: This research was carried out with 53 students attending the fourth grade of a primary school in Bandırma, 
Balıkesir both in experimental and control groups. Appropriate sampling method was preferred in the study. This research was 
designed according to quasi-experimental design, which is one of the quantitative research methods. The research data was 
collected by applying 5 real life problems (non-routine problems) within the experimental and control groups as pre-test and 
post-test. Mann Whitney U Test was used to analyze the obtained data. 

Findings: As a result of this research, the success of solving real life problems of the experimental group in which the jigsaw II 
technique was applied in the 4th graders in science lesson; was found higher than that of the control group undergoing the 
education and training process prepared  compatible with the curriculum prepared by the Ministry of National Education.  

Recommendations: In line with these results, primary school teachers can be provided with in service training on creating and 
solving real life problems. 

Öz 
Çalışmanın amacı: Bu araştırmanın amacı, ilkokul dördüncü sınıf fen bilimleri dersinde jigsaw II tekniğinin öğrencilerin gerçek 
hayat problemleri çözme becerisi üzerine etkisini belirlemektir. 

Yöntem: Bu araştırma, Balıkesir’in Bandırma ilçesinde ilkokul dördüncü sınıfta öğrenimine devam eden 53 öğrenci ile 
gerçekleştirilmiştir. Örneklemin belirlenmesinde seçkisiz olmayan örnekleme yöntemlerinden biri olan uygun örneklem 
yöntemi kullanılmıştır. Bu araştırma nicel araştırma yöntemlerinden biri olan yarı deneysel desene göre tasarlanmıştır. 
Araştırma verileri 5 adet gerçek yaşam probleminin deney grubu ve kontrol grubunda yer alan öğrencilere ön test ve son test 
olarak uygulanması sonucu elde edilmiştir. Elde edilen verilerin analiz edilmesinde Mann Whitney U Testi kullanılmıştır. 

Bulgular: Bu araştırmanın sonucunda dördüncü sınıf fen bilimleri dersinde jigsaw II tekniğinin uygulandığı deney grubunun 
gerçek yaşam problemi çözme başarısı; Milli Eğitim Bakanlığı tarafından hazırlanan müfredata göre eğitim ve öğretim sürecinin 
uygulandığı kontrol grubunun gerçek yaşam problemi çözme başarısından daha yüksek olduğu belirlenmiştir.  

Öneriler: Ulaşılan bu sonuçlar doğrultusunda, sınıf öğretmenlerine gerçek yaşam problemi oluşturma ve çözme konusunda 
hizmetiçi eğitim verilebilir. 

 
 
 
 

Anahtar Kelimeler 
1. Gerçek yaşam 
problemi 
2. Rutin olmayan 
problem 
3.İlkokul 
 
 

 

Received/BaşvuruTarihi 
19.06.2020 

Accepted /Kabul Tarihi 
18.11.2020 

 

 
1Corresponded Author, Ministry of Education, Balıkesir, TURKEY; https://orcid.org/0000-0001-9340-2559 
219 Mayıs University, Faculty of Education, Department of Science Education, Samsun, TURKEY; https://orcid.org/0000-0002-6581-4828 



  

|Kastamonu EducationJournal, 2022, Vol. 30, No. 2| 

 

493 

INTRODUCTION  
When the current science curriculum of the Ministry of National Education is examined, it is seen that cooperative working 

and problem solving skills are among the important competencies that individuals should gain (MEB, 2018).The main purpose of 
making individuals gain these skills can be strongly related to the developments in science and technology affecting the life of the 
society, the structure of the society, the education of the society and all development areas of individuals. For this reason, it is 
important to make individuals who can adapt themselves to changes, have critical thinking, be creative, find effective solutions to 
their problems and contribute to the society they live in. Acquisition of those skills may be possible by the children who could gain 
problem solving skills at an early age. Within the relevant contexts; the ability of individuals to maintain their social lives in 
harmony with every stage of life, from childhood to adulthood, necessitates problem-solving skills (Sungur & Bal, 2016). Although 
mathematics lesson is one of the first concepts that come to mind when problem is mentioned, the concept of problem is not just 
a concept that belongs to mathematics lesson (Apaydın & Kandemir, 2018). There are many definitions regarding the concept of 
the problem in the literature. According to this; 

1. "Problems are called as situations that the organism cannot solve with known ready reactions." (Acıkgoz, 2014, p. 141). 

2. "Problems are the obstacles we face in shifting from one environment to another or from one state to another." (Steven, 
1998, p. 11). 

3.  "The problems are the obstacles against the existing forces one has gathered to achieve the desired goal." (Bingham, 2004, 
p. 18). 

Naming an issue as problem depends on certain conditions. In this context, the problem should contain features that confuse 
the individual, create a need for a solution, and are perceived for the first time and include preparations for a solution. If an 
individual is not aware of the problem or has encountered that problem before, this may not be a problem for that person (Altun, 
2008; Gelbal, 1991; Yenilmez, 2010). Based on these expressions, problem can be defined as a situation that causes distress to the 
individual and where the individual wants to get rid of and relax immediately. In the literature, problems are classified with 
different approaches. One of the important classifications made is the classification of problems as ordinary (routine) and 
extraordinary (non-routine) problems (Gok & Sılay, 2008; Kar & Isık, 2011).Routine problems are problems that require four 
processing skills (addition, subtraction, multiplication and division) and contribute to the development of problem solving skills. 
Non-routine problems, unlike routine problems, are the complex ones that are similar to real life events that are not easily solved 
and require creative mental strategies to solve. Therefore, comprehending the solution of non-routine problems requires 
understanding the solution of real-life problems (Artut & Tarım, 2009; Elia et al., 2009; Gok & Sılay, 2008; Murdiyani, 2018). Hence, 
non-routine problems can contribute to the development of senior thinking skills such as critical and creative thinking among 
students. Non-routine problems enable individuals to use different solutions and approaches in solving the problem (Mabilangan 
et al., 2011). Individuals use the cognitive steps high above the standard of implementation and practice in solving non-routine 
problems (Apostol, 2017).In this context, it can be stated that the effect of non-routine problems on the development of 
individuals’ problem solving skills is higher than the routine problems (Polya, 1997). 

There are also many definitions for the concept of problem solving in the literature. Some of them are as follows: “Problem 
solving is the process of overcoming difficulties encountered in reaching a goal” (Bingham, 2004, p.23). Problem solving deals with 
a situation seen as a problem by the solver (Rohmah & Sutiarso, 2018). Problem solving can be defined as trying to get rid of the 
difficulties faced by the individual or the uncertainty of the individual (Gelbal, 1991). Problem solving based on these definitions; 
It can be defined as the process of finding solutions to situations in which the individual wants to get rid of and relax immediately. 
In the process of problem solving, the individuals become aware of a problem, define it; develop solutions for this problem; they 
test the solution ways they find and reach a result (Hall et al., 2013). In addition, students do research in this process; share what 
they learn with each other; take responsibility for the learning process and find the opportunity to learn by solving the related 
problem (Acıkgoz, 2014). In addition to these, problem solving also offers the person the opportunity to learn how to benefit from 
internal and external resources; speeds up the development process of the individual and contributes to the development of 
abilities, self-confidence and self-esteem (Bingham, 2004). Individuals should realize that there may be more than one way to 
solve the problem in the problem-solving process. Studies in the literature show that problem solving process varies from time to 
time, from situation to situation, from problem to problem, from individual to individual (Bingham, 2004). When children usually 
encounter a problem, they look for a rule to solve the problem. However, problem solving has no rules, and has a systematic. The 
main task of the teacher is to provide the student with problem solving systematics. While using this systematic, the student 
should understand the strategies to be used in problem solving and gain skills related to problem solving (Altun, 2008). There are 
many general method suggestions followed in problem solving in the literature. According to Jewey's (1910) suggestion, the steps 
in problem solving are given below. These are: 

1. Awareness of the problem, 

2. Defining and limiting the problem, 

3. Gathering information for the solution of the problem, 

4. Formation of hypotheses for the solution of the problem, 

5. Determining the most appropriate hypothesis that provides the solution of the problem, 
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6. Solving the problem and reaching the result. 

In another study in the literature, Kandemir & Celik (2021) identified the steps most frequently used by primary school teachers 
in the process of providing students with problem-solving skills in science lessons. These steps are as follows, respectively: Defining 
the problem, gathering information for the solution of the problem, formation of hypotheses for the solution of the problem, 
determining the most appropriate hypothesis that provides the solution of the problem. 

One of the techniques that the individual will cooperate with and contribute to the development of problem-solving skills is 
the Jigsaw II technique. This technique was developed by Aronson et al. in 1978 and some changes were made by Slavin in 1986. 
When the students finish their studies, the students who have taken the same subject come together; they discuss and specialize 
on the topic; they plan and rehearse how to teach the subject to their friends. When the work is done in the temporary group 
consisting of the same subjects, everyone returns to their original group and they teach each other the subjects in the groups. The 
student, who presents the subject as an expert, is questioned about the parts that are not fully understood by the other members 
of the group or guidance is provided by the teacher to ask questions. In addition, the student presenting his subject can also ask 
questions to the students who are listening. Students are taken to exam individually after the instructions. The team score is 
determined by taking the average of their individual scores, so each group has a team score. Groups that show progress according 
to their previous situation are rewarded. In this process, the teacher systematically provides guidance to the students and 
organizes the groups (Acıkgoz, 2014; Aronson, 2019; Maden, 2011; Saygılı, 2015). In this technique, students work for the success 
of the group, and it is known by the group members only if all individuals are successful as this success will belong to the whole 
group (Yıldız et al., 2017). This technique contributes to the development of students’ cooperation competencies, internalization 
of acting together for a common goal, communication and academic skills. In addition, it becomes possible to gain high-level skills 
such as increasing the permanence of the acquired knowledge, sharing knowledge, development of social skills, increasing interest 
and motivation towards the course and critical thinking (Azmin, 2016; Dogan, Ucar & Simsek, 2015; Gambari & Yusuf, 2016; 
Kandemir, 2017; Khan, 2016; Kızılkaya & Seven, 2017; Koc, 2013; Sugianti, 2016; Yılar & Simsek, 2016; Yıldız et al., 2017).In this 
technique, especially since there are cognitively heterogeneous groups; when groups come together, they get the chance to 
interact with each other and can progress towards a common goal by improving each other's learning (Avcı & Aksu, 2019). One of 
the most important contributions of the technique is to give all students an opportunity to be a leader (Acıkgoz, 2014). As a result 
of the literature review, there wasn’t any similar study on the effect of the jigsaw II technique on students’ ability to solve real life 
problems in the fourth-grade science course. This study is important in terms of eliminating the scarcity in this subject and 
contributing to the development of problem-solving skills in cooperation (Apaydın & Kandemir, 2019; Kaya & Kablan, 2018), which 
is one of the features that should be present in the individuals according to our curriculum. In this study, it is aimed to determine 
the effect of jigsaw II technique on students’ ability to solve real life problems in primary school fourth grade science lesson. 
Parallel to this purpose, the students in the experimental group in the fourth-grade science lesson had an education and training 
process in a classroom where the jigsaw II technique was applied. The students in the control group went through an education 
and training process in accordance with the curriculum prepared by the Ministry of National Education. The main research 
question was determined as “Is there a significant difference between the success scores of solving real life problems between 
experimental and control groups?” Within the scope of this research question, the following sub-research questions were formed. 

1. Is there a significant difference between the scores of the students in the experimental group and the control group before 
the application of pre-test of questions related to real life problems? 

2. Is there a significant difference between the scores of the students in the experimental group and the control group obtained 
from the questions related to real life problems after the application of post-test? 

METHOD 

Research Model 
This research is designed according to quasi-experimental design, which is one of the quantitative research methods. The 

quasi-experimental pattern is often used in educational research and, when examined as scientific value, comes after the actual 
trial designs. Quasi-experimental designs are mostly used in educational research. The reason for this is that classes in schools are 
formed by the school administration and as a result, it is impossible to distribute the individuals to the groups in a neutral way 
(Özmen & Karamustafaoglu, 2019). 

Participants 
This study was carried out with the participation of 53 fourth grade students in Bandırma district of Balıkesir province. There 

are 26 students in the experimental group and 27 students in the control group. The appropriate sampling method, which is one 
of the systematic sampling methods, was preferred in determining the schools and classes in the study. In this sample 
determination method, the researcher collecting data from a close and accessible sample is quite fast and practical for the 
research. Two classes were determined according to the lottery method among six classes of a school with the appropriate 
sampling (Yıldırım & Simsek, 2016).   
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Practice of Teaching Method 

In this study, while a teaching process was applied in the classroom of the experimental group where the jigsaw II technique 
was used, another teaching process based on the curriculum of the Ministry of Education was conducted in the classroom of the 
control group.  The implementation duration was 12 lesson hours in both groups. The students in the experimental group were 
asked to solve real life problems developed by the researchers in this process. Before and after the implementation, 5 non-routine 
problems were applied to both groups. 

Instruments 
The data in the research was obtained from students by applying the 5 real life problems prepared according to the unit of 

force at the beginning of the research, a total of 24 real life problems were prepared by the researcher, with at least three 
questions for the acquisition of the unit of force effects. In the preparation of these questions, fourth grade science textbook, PISA 
2015 questions, Altun (2008), Polye (1997), Bingham (2004) were used. These research questions were reduced to 15 depending 
on the opinions of 3 field experts, 1 assessment and evaluation specialist, 5 science teachers and 3 primary school teachers. These 
15 question groups were read by 20 students in order to determine whether there is an incomprehensible part in the language of 
instructions. Having 200 respondents in the pilot application can provide an opportunity to obtain realistic results (Turgut & Baykul, 
2010). In this direction, 15 real life problems were applied to 262 prepared fourth grade students. The responses of the students 
to the solution of real-life problems were dealt with in a four-level assessment as inadequate, need to be developed, good and 
very good, quantitative scaling was also used by giving the degrees 0, 10, 15, and 20 in order. The data obtained was uploaded to 
the SPSS 22.00 data analysis program and data analysis was started. The scores obtained by the students were ranked in 
descending order and analyzed by taking 27% of the highest group and the lowest group. The procedures for data analysis are 
given below: 

1. Data analysis was started by calculating the item difficulty index (Pj). Item difficulty indicates the percentage of correct 
answers for the item. When calculating it in open-ended questions, it is obtained by dividing the arithmetic average of the scores 
of those answering that question by the highest score determined for that item. The real-life problems selected for this study have 
item difficulty indexes between 0.20 and 0.58. The total difficulty index of real-life problems was calculated as 0.502. This difficulty 
index is at an acceptable level in the literature (Atılgan, 2009; Özcelik, 1997; Turgut & Baykul, 2010). The item difficulty index for 
these items is given in Table 1. 

Table 1. Difficulty indexes of selected items 
Madde No Item difficulty index (Pj)  
Item 7 0.58  
Item 8 0.58  
Item 9 0.57  
Item 10 0.58  
Item 12 0.2  

 

2. In the second process, item discrimination indices (rjx) were calculated. Items with and without the desired feature to be 
measured are distinguished by the help of item distinctiveness and correlation calculations are also made. Item discrimination 
index is the correlation between item scores and the total scores of the test (Atılgan, 2009; Özcelik, 1997). In calculating the 
correlation between the item scores and the total scores of the test, the item-total score correlation was calculated using the 
Spearman correlation coefficient because the item data did not have a normal distribution (p <0.05). In general, items with an 
item-total correlation index of 0.30 and above are those which can distinguish students who know and the ones who do not know 
well (Buyukozturk, 2016). Taking into consideration that, real life problems with discrimination indices between 0.614 and 0.802 
were chosen. 

Table 2. Spearman rank differences correlation coefficient results 
 Item Total Scores 

 Item 7 r .806 
p .000 
N .262 

Item 8 r .803 
p .000 
N 262 

Item 9 r .806 
p .000 
N 262 

 Item 10 r .757 
  p .000 
  N 262 
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Tablo2. (continue) 

P<.05 

If the correlation coefficient is between 1-0.70, it is high.  If it is between n 0.69-0.30, it is medium and can be defined as a low 
level of correlation between 0.29-0.00 (Buyukozturk, 2016). When we examine Table 2, 7-8-9-10. It is observed that there is a 
positive highly significant relationship between the items and the total scores of the items (r = .806, p <0.05; r = .803, p <0.05; r = 
.806, p <0.05; r = .757, p < 0.05). In addition, it is seen that there is a moderately positive correlation between the 12th item and 
the total scores of the items (r = .614, p <0.05). 

3. In the third process, the reliability of the items was calculated. Reliability is related to the fact that the gap between 
measurements yields the same results under similar conditions (Atılgan, 2009). In the literature, a reliability coefficient of 0.70 or 
higher is considered sufficient. In this study, the reliability coefficient (Cronbach's Alpha) was calculated as α = 0.86. Considering 
the difficulty, distinctiveness and content validity of the items, 5 real life (non-routine) problems were identified (Appendix-1). 
The item distinctiveness index (rjx) for these items is given in Table 2. 

Data Analysis 
In this study, SPSS 22.00 data analysis program was used to analyze the data obtained from real life problems. Answers to real 

life problems were scored as 0, 10, 15, 20 according to rubric. According to Jewey (1910), based on the steps followed in problem 
solving, problem solving steps were arranged parallel to the level of fourth grade students. These steps given below have been 
taken into account in the rubric's category arrangement. 

1. Recognizing and defining the problem, 

2. Gathering information about the problem, 

3. Determining solutions and choosing the best solution, 

4. Apply the solution way. 

20 (Very good) 
The problem was fully understood, a solution way was found. The correct result was reached by finding the 
solution adequate explanation about the problem solving process was provided. 

15 (Good) 

Although the problem was largely understood and a suitable solution was found, the problem could not be solved 
due to minor calculation errors. The problem was understood to a great extent, the appropriate solution was 
found, the solution of the problem was reached, but sufficient explanation couldn’t be given about the problem 
solving process. 

10 (Need to be 
developed) 

The problem was partially understood. The start of the attitude towards solving the problem was right, but the 
problem could not be solved as it didn’t reach to the solution. There were important errors in the procedures for 
the solution of the problem. 

0 (inadequate) 
The problem was not understood.  Inappropriate strategies to solve the problem were used. There was not enough 
explanation about the problem solving process. Expressions such as “very difficult” or “I do not know” were 
expressed about the problem. The data given in the problem was repeated and tried to be answered in that way. 

Figure 1. Rubric used in scoring real life problems (Ilhan, 2016) 

In order to determine the method of analysis of the obtained data, the standard “normal” criteria of the data were examined 
first. As the data obtained from the analysis of the performance did not meet the p> .05 condition, it was determined that the 
data did not have a normal distribution (Table 3). For this reason, Mann Whitney U Test was preferred in order to determine 
whether there was a significant difference between the means of the two groups. All the date obtained from students’ answers 
were scored by two raters according to the scoring key. The Kendall Tau Correlation Coefficient test was used because the scores 
of the two raters did not have a normal distribution and the number of repeated values was high. As a result of this test, it was 
determined that there was a positive and highly significant relationship between the two raters (τ = 0.990, p = 0.00 <0.05). The 
effect size is low if 0.1 <r; it is moderate if 0.3 <r; and it is found high level If 0.5 <r (Cohen, 2007). 

Table 3. Normality test results of the data 
  Kolmogorov-Smirnov Shapiro-Wilk 
Pre-test 
 

Control group .000 .002 
Experimental group .034 .145 

Post-test Control group .200 .051 
Experimental group .000 .001 

p>.05 

 Item 12 r .614 
  p .000 
  N 262 
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FINDINGS 

Our first research question is, "Is there a significant difference between the scores of real-life problems by the students in the 
experimental group and the control group before taking a pre-test?" When Table 4 is examined to answer this question, it is seen 
that there is no significant difference between the pre-test scores of the experimental and control groups (U = 340.000, Z =. -199, 
p> .0843). 

Table 4. Mann Whitney U test results between pre-test scores 
Groups N Mean Rank Sum of Ranks U Z P 
Control group 27 27.41 740.00 340.000 -.199 .843 
Experimental group 26 26.58 691.00    
Total 53      

p<.05 

Our second research question is, "Is there a significant difference between the scores of real-life problems by the students in 
the experimental group and the control group after taking a post-test?". When Table 5 is examined to answer this question, it is 
seen that there is a significant difference between the groups after the application.  (U = 229.500, Z = -2.213, p <.05, r = 0.304). 

Table 5. Mann Whitney U test results between post-test scores 
Groups N Mean Rank Sum of Ranks U Z P r 
Control group 27 22.50 607.50 229.500 -2.213 .027 0.304 
Experimental group 26 31.67 823.50     
Total 53       

p<.05 

When Table 6 is examined in order to determine which group is in favor of this difference, it is seen that the experimental 
group in which the Jigsaw II technique was applied (median = 70, n = 26) was more successful than the control group (median = 
55, n = 27). It can be stated that the effect size of the calculated data is moderate (r = .304). 

Table 6. Median values of post test scores 
Groups N Median 
Control group 27 55 
Experimental group 26 70 
Total 53  

DISCUSSION AND CONCLUSION  
In this study, it was tried to determine whether there is a significant difference between the achievement scores of the students 

in the experimental and control groups that are obtained from solving real life problems. 

To start with the first question of the study, the significance level value (p = .843) was found higher than .05 according to the 
results of the Mann Whitney U test applied between the pre-test scores of the groups. This result shows that there is no significant 
difference between the groups (U = 340.000, Z =. -199, p> .0843). 

As to come to the second question of the research, the significance level value (p = .027) was found lower than .05 according 
to the results of the Mann Whitney U test applied between the post test scores of the groups. These results show that there is a 
significant difference between the post-test scores of the groups (U = 229.500, Z = -2.213, p <.05, r = 0.304). When we examined 
the median values in order to determine which group is in favor of this difference, it was observed that the median value of the 
experimental group was 70, while the median value of the control group was 55 (Table 6). Based on this finding, it can be stated 
that the success of the experimental group in which the jigsaw II technique was applied in the 4th grade science lesson has a 
higher success in solving real life problems  compared to the control group conducted based on the curriculum by  the Ministry of 
National Education. As a result, it can be stated that the Jigsaw II technique contributes to the development of students’ problem-
solving skills. 

The result of the study reflects parallel outcomes to the results of the studies of Altınkok (2012); Dendup & Onthanee (2020); 
Genc (2007); Iuliana (2016); Johnson et al. (2007); Nopembri et al. (2019); Pelobillo (2018); Sahin (2010); Saturated et al. (2005); 
Senemoglu (2009); Wismath & Orr (2015) and Yılmaz's (2001) in the literature. It can be claimed that many factors can shape the 
contribution of the Jigsaw II technique to the development of students’ problem-solving skills. Thus, individuals aim to use their 
own capacities and their friends’ capacities in full potential in this technique (Acıkgoz, 2014). 

Bingham (2004) states that the most important aspect of developing problem-solving skills is learning to work together 
effectively. This technique can also be considered as a technique that particularly contributes to the ability of students to work 
together. Individuals who make up the groups take responsibility of both their own learning and their friends’ learning as they are 
aware that success belongs to the whole group (Doymus et al.2005). This behavior is so closely related to the awareness of each 
individual composing the group that their individual achievements will contribute to the success of the group. For this reason, the 
individuals belonging to the same group encourage, motivate, direct and help each other during problem solving. They share and 
discuss their ideas on the solution of the problem they encounter (Johnson & Johnson 1999; Turkmen, 2016). The individuals in 
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the group express one another about how the problem was solved and check whether their friends understood the solution. The 
individuals in the group contribute to the transfer of knowledge in problem solving process by using the information which was 
learned by other friends of them in the lessons in problem solving (Yılmaz, 2001). 

Thanks to this technique, individuals also have the opportunity to combine or change their current learning with their past 
learning (Dendup & Onthanee, 2020). In addition, students can even have the opportunity to keep the information they have 
learned in mind for a long time, to think critically, and to use what they have learned in an interdisciplinary attitude thanks to the 
related technique. What’s more, the students work with an intrinsic motivation to manage to solve the problem in the process of 
problem solving, and thus, working in groups has a very positive effect on the development of their self-esteem and psychological 
health (Gambari & Yusuf, 2016; Johnson et al.2007). 

The learning process of Jigsaw II technique not only provides students opportunities , such as actively participating in the 
process, planning the teaching process, increasing academic success, self-evaluation, and covering their deficiencies up, but also 
contributes to the development of students’ self-regulation skills (Koc, 2013; Donmez & Gundogdu, 2018).  The studies referred 
above in the literature, support the findings of this study. 

RECOMMENDATIONS 
Based on these results, it can be suggested to provide teachers with in-service training to create and solve real life problems. 
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Appendix-1 

Rutin Olmayan (Gerçek Yaşam) Problem Örnekleri 

1. Mahmut yaz mevsiminde yazlığa gider, orada çok eğlenirdi.  Ama kardeşi Ahmet sürekli yazlıktaki evin bir 
bahçesine çıkar, bir eve girerdi; eve girip çıkar iken kapıyı açık bırakır içeriye sivrisineklerin girmesine sebep 
olurdu. Mahmut, kapının içeriden çıkınca hemen kapanması için bir çözüm arayışı içine girdi. Mahmut ‘un 
yerine siz olsaydınız ne yapardınız? 

 

 

2. Ali okuldan çıkıp eve doğru ilerliyordu.  Komşuları olan yaşlı Ahmet amcanın bir şeylerle uğraştığını gördü. 
Hemen onun yanına geldi. Ali, Ahmet amcanın evinin anahtarını mazgalın içine düşürdüğünü ve buradan 
alamadığını gördü. Birden aklına bir fikir geldi ve eve doğru koşturmaya başladı. Siz Ali’nin yerine olsaydınız, 
Ahmet amca’ya nasıl yardım ederdiniz? 

 

 

3. Ahmet okuduğu kitabı sınıfa anlatırken diğerlerin farklı bir şekilde anlatmak istemiştir.  Ahmet’in aklına 
kitaptaki karakteri yapıp perde üzerinde hareket ettirip olayları canlandırarak arkadaşlarına kitabını anlatmak 
fikri gelmiştir. Fakat karakterleri nasıl hareket ettireceğini bir türlü bulamamıştır. Siz olsaydınız Ahmet’e nasıl 
yardımcı olurdunuz? 

 

 

4. Ali ve arkadaşları bir gün lunaparka gezmeye gitti.  Zeynep ve Mehmet lunaparkta çarpışan otolara binmeye 
karar verdiler. Çarpışan oto zilinin çalmasıyla birlikte araçlar birbirine doğru sürülmüştür ve araçlar 
çarpışmıştır. Bu çarpışmalarda Zeynep ve Mehmet çok sarsılmıştır. Sizce çarpışan otolarda sarsılmayı en aza 
indirmek için ne yapılabilir? 

 
 

 

5. Yavuz komşuları olan Ayşe teyzenin evlerinin altında bulunan markete yaşlı olması ve binada asansör olmaması 
nedeniyle inip çıkarken zorlandığını görmüştür. Yavuz kafasında tasarladığı aracı yaparak bu sorunu çözmüştür. 
Yavuz sizce ne yapmıştır? 
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