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Abstract 

The purpose of this study is to investigate the effect of writing for learning and model-based learning activities on academic 
achievement in the "Simple Electrical Circuits" unit of the fourth-grade science course and the views of students and classroom 
teachers about these activities. In the quantitative part of the research, which has quantitative and qualitative designs, quasi-
experimental design with a pretest-posttest control group and in the qualitative part, student and teacher opinion forms 
consisting of open-ended questions were used. Three experimental and one control group were selected among the fourth 
graders according to the simple random sampling method. The achievement test related to the "Simple Electrical Circuits" unit 
was applied to these groups as a pre-test, post-test and permanence test. In the study, writing for learning purposes in a 
randomly selected group, model-based learning in the other, and both writing for learning and model-based learning activities 
were carried out together in the third group. In the control group, the lessons were carried out according to the current 
method. ANOVA was used in the analysis of quantitative data, and content analysis was used in the analysis of qualitative data. 
Findings related to the post-test of the experimental groups and the control group showed a significant difference in favor of 
the experimental group students who performed the model-based learning activities. According to the permanence test, there 
was no statistically significant difference between the experimental groups and the control group, but the mean of the 
experimental groups was higher than the mean of the control group. According to the data obtained from the interviews with 
students and teachers, it can be stated that students and teachers exhibited a positive approach towards writing for learning 
and model-based learning activities. In addition, the experimental group students stated that they did the activities with fun, 
while the teachers stated that they believed in the benefits of the activities used, but it was difficult to implement them in the 
current system. Based on these results, new research can be carried out at the third-grade level, in different lessons or in 
different units of the same lesson. 

 
Pǌ 

�Ƶ�ĕĂůŦƔŵĂŶŦŶ�ĂŵĂĐŦ͕�ĚƂƌĚƺŶĐƺ�ƐŦŶŦĨ�ĨĞŶ�ďŝůŝŵůĞƌŝ�ĚĞƌƐŝŶŝŶ�͞ �ĂƐŝƚ��ůĞŬƚƌŝŬ��ĞǀƌĞůĞƌŝ͟�ƺŶŝƚĞƐŝŶĚĞ�ƂŒƌĞŶŵĞ�ĂŵĂĕůŦ�ǇĂǌŵĂ�ŝůĞ�ŵŽĚĞů�
ƚĂďĂŶůŦ�ƂŒƌĞŶŵĞ�ĞƚŬŝŶůŝŬůĞƌŝŶŝŶ�ĂŬĂĚĞŵŝŬ�ďĂƔĂƌŦǇĂ�ĞƚŬŝƐŝŶŝ�ǀĞ�ƂŒƌĞŶĐŝůĞƌůĞ�ƐŦŶŦĨ�ƂŒƌĞƚŵĞŶůĞƌŝŶŝŶ�ďƵ�ĞƚŬŝŶůŝŬůĞƌůĞ�ŝůŐŝůŝ�ŐƂƌƺƔůĞƌŝŶŝ 
ĂƌĂƔƚŦƌŵĂŬƚŦƌ͘�EŝĐĞů�ǀĞ�ŶŝƚĞů�ĚĞƐĞŶůĞƌĞ�ƐĂŚŝƉ�ĂƌĂƔƚŦƌŵĂŶŦŶ�ŶŝĐĞů�ŬŦƐŵŦŶĚĂ�ƂŶ�ƚĞƐƚ-ƐŽŶ�ƚĞƐƚ�ŬŽŶƚƌŽů�ŐƌƵƉůƵ�ǇĂƌŦ�ĚĞŶĞǇƐĞů�ĚĞƐĞŶ͕�
ŶŝƚĞů� ŬŦƐŵŦŶĚĂ� ĂĕŦŬ� ƵĕůƵ� ƐŽƌƵůĂƌĚĂŶ� ŽůƵƔĂŶ� ƂŒƌĞŶĐŝ� ǀĞ� ƂŒƌĞƚŵĞŶ� ŐƂƌƺƔ� ĨŽƌŵůĂƌŦ� ŬƵůůĂŶŦůŵŦƔƚŦƌ͘� �ƂƌĚƺŶĐƺ� ƐŦŶŦĨ� ƂŒƌĞŶĐŝůĞƌŝ�
ĂƌĂƐŦŶĚĂŶ� ďĂƐŝƚ� ƚĞƐĂĚƺĨŝ� ƂƌŶĞŬůĞŵĞ� ǇƂŶƚĞŵŝŶĞ� ŐƂƌĞ� ƺĕ� ĚĞŶĞǇ� ǀĞ� ďŝƌ� ŬŽŶƚƌŽů� ŐƌƵďƵ� ƐĞĕŝůŵŝƔƚŝƌ͘� �Ƶ� ŐƌƵƉůĂƌĂ� ͞�ĂƐŝƚ� �ůĞŬƚƌŝŬ�
�ĞǀƌĞůĞƌŝ͟�ƺŶŝƚĞƐŝ� ŝůĞ� ŝůŐŝůŝ�ďĂƔĂƌŦ� ƚĞƐƚŝ�ƂŶ�ƚĞƐƚ͕� ƐŽŶ�ƚĞƐƚ�ǀĞ�ŬĂůŦĐŦůŦŬ� ƚĞƐƚŝ�ŽůĂƌĂŬ�ƵǇŐƵůĂŶŵŦƔƚŦƌ͘� �ĂůŦƔŵĂĚĂ͕� ƌĂƐƚŐĞůĞ�ƐĞĕŝůĞŶ�ďŝƌ�
ŐƌƵƉƚĂ�ƂŒƌĞŶŵĞ�ĂŵĂĕůŦ�ǇĂǌŵĂ͕�ĚŝŒĞƌŝŶĚĞ�ŵŽĚĞů�ƚĂďĂŶůŦ�ƂŒƌĞŶŵĞ͕�ƺĕƺŶĐƺ�ŐƌƵƉƚĂ�ŝƐĞ�ŚĞŵ�ƂŒƌĞŶŵĞ�ĂŵĂĕůŦ�ǇĂǌŵĂ�ŚĞŵ�ĚĞ�ŵŽĚĞů�
ƚĂďĂŶůŦ�ƂŒƌĞŶŵĞ�ĞƚŬŝŶůŝŬůĞƌŝ�ďŝƌůŝŬƚĞ�ŐĞƌĕĞŬůĞƔƚŝƌŝůŵŝƔƚŝƌ͘�<ŽŶƚƌŽů�ŐƌƵďƵŶĚĂ�ĚĞƌƐůĞƌ͕�ŵĞǀĐƵƚ�ǇƂŶƚĞŵĞ�ŐƂƌĞ�ǇƺƌƺƚƺůŵƺƔƚƺƌ͘�EŝĐĞl 
verilerin analizindĞ��EKs�͕�ŶŝƚĞů�ǀĞƌŝůĞƌŝŶ�ĂŶĂůŝǌŝŶĚĞ�ŝĕĞƌŝŬ�ĂŶĂůŝǌŝ�ŬƵůůĂŶŦůŵŦƔƚŦƌ͘��ĞŶĞǇ�ŐƌƵƉůĂƌŦ�ŝůĞ�ŬŽŶƚƌŽů�ŐƌƵďƵŶƵŶ�ƐŽŶ�ƚĞƐƚŝŶĞ�
ŝůŝƔŬŝŶ� ďƵůŐƵůĂƌ͕� ŵŽĚĞů� ƚĂďĂŶůŦ� ƂŒƌĞŶŵĞ� ĞƚŬŝŶůŝŬůĞƌŝŶŝ� ŐĞƌĕĞŬůĞƔƚŝƌĞŶ� ĚĞŶĞǇ� ŐƌƵďƵ� ƂŒƌĞŶĐŝůĞƌŝŶŝŶ� ůĞŚŝŶĞ� ĂŶůĂŵůŦ� ďŝƌ� ĨĂƌŬůŦůŦŬ 
ŐƂƐƚĞƌŵŝƔƚŝƌ͘�<ĂůŦĐŦůŦŬ�ƚĞƐƚŝŶĞ�ŐƂƌĞ�ĚĞŶĞǇ�ŐƌƵƉůĂƌŦ�ŝůĞ�ŬŽŶƚƌŽů�ŐƌƵďƵ�ĂƌĂƐŦŶĚĂ�ŝƐƚĂƚŝŬƐĞů�ŽůĂƌĂŬ�ĂŶůĂŵůŦ�ďŝƌ�ĨĂƌŬůŦůŦŒŦŶ�ŽůŵĂĚŦŒŦ͕�ĂŶĐĂŬ�
ĚĞŶĞǇ� ŐƌƵƉůĂƌŦŶŦŶ� ŽƌƚĂůĂŵĂůĂƌŦŶŦŶ� ŬŽŶƚƌŽů� ŐƌƵďƵŶƵŶ� ŽƌƚĂůĂŵĂƐŦŶĚĂŶ� ĚĂŚĂ� ǇƺŬƐĞŬ� ŽůĚƵŒƵ� ŐƂƌƺůŵƺƔƚƺƌ͘� PŒƌĞŶĐŝ� ǀĞ�
ƂŒƌĞƚŵĞŶůĞƌůĞ�ǇĂƉŦůĂŶ�ŐƂƌƺƔŵĞůĞƌĚĞŶ�ĞůĚĞ�ĞĚŝůĞŶ�ǀĞƌŝůĞƌĞ�ŐƂƌĞ�ƂŒƌĞŶĐŝůĞƌŝŶ�ǀĞ�ƂŒƌĞƚŵĞŶůĞƌŝŶ�ƂŒƌĞŶŵĞ�ĂŵĂĕůŦ�ǇĂǌŵĂ�ǀĞ�ŵŽĚĞů�
ƚĂďĂŶůŦ�ƂŒƌĞŶŵĞ�ĞƚŬŝŶůŝŬůĞƌŝŶĞ�ǇƂŶĞůŝŬ�ŽůƵŵůƵ�ǇĂŬůĂƔŦŵ�ƐĞƌŐŝůĞĚŝŬůĞƌŝ�ŝĨĂĚĞ�ĞĚŝůĞďŝůŝƌ͘��ǇƌŦĐĂ�ĚĞŶĞǇ�ŐƌƵďƵ�ƂŒƌĞŶĐŝůĞƌŝ�ĞƚŬŝŶůikleri 
ĞŒůĞŶĞƌĞŬ� ǇĂƉƚŦŬůĂƌŦŶŦ͕� ƂŒƌĞƚŵĞŶůĞƌ� ŝƐĞ� ŬƵůůĂŶŦůĂŶ� ĞƚŬŝŶůŝŬůĞƌŝŶ� ĨĂǇĚĂƐŦŶĂ� ŝŶĂŶĚŦŬůĂƌŦŶŦ� ĂŶĐĂŬ� ŽŶůĂƌŦ� ŵĞǀĐƵƚ� ƐŝƐƚĞŵĚĞ�
ƵǇŐƵůĂŵĂŶŦŶ�ǌŽƌ�ŽůĚƵŒƵŶƵ�ďĞůŝƌƚŵŝƔůĞƌĚŝƌ͘��Ƶ�ƐŽŶƵĕůĂƌĚĂŶ�ŚĂƌĞŬĞƚůĞ�ƺĕƺŶĐƺ�ƐŦŶŦĨ�ĚƺǌĞǇŝŶĚĞ͕�ĨĂƌŬůŦ�ĚĞƌƐůĞƌĚĞ�ǀĞǇĂ�ĂǇŶŦ�ĚĞƌƐŝŶ�
ĨĂƌŬůŦ�ƺŶŝƚĞůĞƌŝŶĚĞ�ǇĞŶŝ�ĂƌĂƔƚŦƌŵĂůĂƌ�ǇĂƉŦůĂďŝůŝƌ͘ 
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INTRODUCTION  

In today's world, where science and technology are developing very rapidly, the importance of knowledge has been understood 
and in parallel, an intensive knowledge has been formed (Aksakal et al.͕�ϮϬϭϱ͖��ƌĚƵƌĂŶ�Θ��ŬĕĂǇ͕�ϮϬϭϯͿ͘�/Ŷ�ŽƌĚĞƌ�ĨŽƌ�ĐŽƵŶƚƌŝĞƐ�ƚŽ�
progress in every field and reach the level of development required by the period, it has been necessary to keep up with the rapid 
ĚĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ�;�ŽǌĂƚ�Θ�zŦůĚŦǌ͕�ϮϬϭϱͿ. Ideas about the characteristics that individuals ought to own have 
ĐŚĂŶŐĞĚ�ĨŽƌ�Ă�ďĞƚƚĞƌ�ƋƵĂůŝƚǇ�ĂŶĚ�ƉƌŽĚƵĐƚŝǀĞ�ůŝĨĞ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞƐĞ�ĚĞǀĞůŽƉŵĞŶƚƐ�;dƺŵĂǇ�Θ�<ƂƐĞŽŒůƵ͕�ϮϬϭϭͿ͘�dƌĂĚŝƚŝŽŶĂů�ůĞĂƌning 
methods have been insufficient in acquiring the characteristics that individuals should have, and constructivist and new education 
ĂƉƉƌŽĂĐŚĞƐ� ŚĂǀĞ� ďĞŐƵŶ� ƚŽ� ƌĞƉůĂĐĞ� ƚƌĂĚŝƚŝŽŶĂů� ĞĚƵĐĂƚŝŽŶ� ;�ƌĚƵƌĂŶ� Θ� �ŬĕĂǇ͕� ϮϬϭϯ͖� dĂŬĂĕ͕� ϮϬϭϵͿ͘� �ĞƐƉŝƚĞ� ƚŚĞ� ĐŚĂŶŐĞƐ� ŝŶ� ƚŚĞ�
education system and curriculum, there have been difficulties in transferring the desired features to teachers, students and the 
education process. Similarly, the tendency towards new searches in science education has revealed more than one non-traditional 
ŵĞƚŚŽĚ�;�ƌĚƵƌĂŶ�Θ��ŬĕĂǇ͕�ϮϬϭϯͿ͘ 

Science education, which clarifies many subjects such as the existence and lifestyles of all living things in the universe, rather 
ƚŚĂŶ�ďĞŝŶŐ�Ă�ůĞƐƐŽŶ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�ĚĂŝůǇ�ůŝĨĞ�;dĂŬĂĕ͕�ϮϬϭϵͿ͕�ŚĂƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉůĂĐĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ƉƌŽŐƌĞƐƐ�Žf 
countries. Therefore, science education is gaining importance day by day and countries are increasing their investments in science 
education. In Turkey, science education is carried out by the Ministry of National Education (MNE) within the scope of science 
courses in private schools and public schools affiliated to the MNE ;�ǇĚŦŶ͕�ϮϬϭϴͿ͘�dŚĞ�ĐŽƵƌƐĞ͕�ǁŚŝĐŚ� ŝƐ�ĞǆƉƌĞƐƐĞĚ�ĂƐ�ƐĐŝĞŶĐĞ�ŝŶ�
primary schools, is gaining importance day by day and therefore the importance of being scientifically literate is increasing. Science 
literacy is a combination of attitudes, values, skills, and knowledge that are necessary for people to be lifelong learners, to develop 
skills such as critical thinking and problem solving, and to maintain their sense of curiosity about the world (Demir, 2012; <ŽĕĂŬ͕�
2013). 

The lack of equal physical conditions in educational environments, economic, social, cultural and individual differences prevent 
every student from being scientifically literate. Due to the individual differences of the students, the programs implemented ought 
to be flexible in order to gain the target behaviors to the individuals. Therefore, the education system necessarily directs educators 
ƚŽ�ĚŝĨĨĞƌĞŶƚ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ�;�ǇĚŦŶ͕�ϮϬϭϴͿ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ĞĂĐŚ�ƐƚƵĚĞŶƚ�ůĞĂƌŶƐ�ĚŝĨĨĞƌĞŶƚůǇ�ŵĂŬĞƐ it necessary to 
ĚŝǀĞƌƐŝĨǇ�ƚŚĞ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ�ƵƐĞĚ�ŝŶ�ƚŽĚĂǇΖƐ�ĞĚƵĐĂƚŝŽŶ�;'ƺůĐƺ͕�ϮϬϭϵͿ͘�tƌŝƚŝŶŐ�ĨŽƌ�lĞĂƌŶŝŶŐ�;�ĂƔĚĞŵŝƌ͕�ϮϬϭϳ͖�PǌƚƺƌŬ et al., 
ϮϬϭϲ͖�zŦůĚŦǌ͕�ϮϬϬϵͿ�ĂŶĚ�model-based lĞĂƌŶŝŶŐ�;�ŝƌŝŶĐŝ�Θ��ƉĂǇĚŦŶ͕�ϮϬϭϲͿ�ĂƌĞ�ĂŵŽŶŐ�ƚŚĞƐĞ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞs. 
Writing for Learning 

The writing was thought of by Mason and Boscolo (2000) as a tool used to improve student's ability to organize their knowledge 
and reflect on their own beliefs. tƌŝƚŝŶŐ�;�ůďŝƌ�Θ�zŦůĚŦǌ͕�ϮϬϭϮͿ͕�ǁŚŝĐŚ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ďĞƐƚ�ƚŽŽůƐ�ƚŽ�transfer cultural accumulation to 
ĨƵƚƵƌĞ�ŐĞŶĞƌĂƚŝŽŶƐ͕�ŝƐ�ŶŽƚ�ŽŶůǇ�Ă�ƌĞĐŽƌĚŝŶŐ�ƚŽŽů�;�ŬƚĞƉĞ�Θ�zŦůĚŦǌ͕�ϮϬϮϬͿ͕�ďƵƚ�ĂůƐŽ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�ŝĚĞĂƐ�ĂŶĚ�ĨĞĞůŝŶŐƐ�ŝŶ�ǁƌ iting 
(Sever, 2015). In addition, it can be said that writing, which allows people to communicate with each other today, is a cognitive 
activity that provides the use of the mind and mediates learning rather than a system of signs (Aktepe, 2020). Therefore, writing 
ŝƐ�ƵƐĞĚ�ĂƐ�Ă�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĞĚƵĐĂƚŝŽŶ�ƉƌŽĐĞƐƐ�ŝŶ�ŵĂŶǇ�ĐŽƵŶƚƌŝĞƐ�ƚŽĚĂǇ�;<ĂǀĂŬůŦ͕�ϮϬϭϲͿ͘�/Ŷ�this process, the teacher is responsible for 
guiding and supporting the student rather than evaluating the student by considering technical criteria such as word use, grammar, 
punctuation, spelling and form. It is not enough for the teacher alone to guide and motivate the student to write. The person who 
will write the article should also fulfill the stages of determining the subject, forming the main and auxiliary ideas of the subject 
and its purpose, and limiting the subject. After these stages, it is considered important to carry out the stages such as reaching 
the ideas supporting the subject and sorting them, resting the article, and reading and sharing the article one by one (Beyreli et 
al., 2017). A text created by following these stages can be used as a learning tool in the education process as well as interesting. 

Writing for learning is not the student writing exactly in his notebook without changing what the teachers say in the lesson, 
that is, it is non-traditional writing. Traditional writing activities mostly include copying what is written on the board into a 
notebook, taking notes about what is told, making book summaries, and creating laboratory reports. On the other hand, non-
traditional writing activities include learning tools such as letters, diaries, poems, brochures, songs, concept maps, posters, stories, 
and diagrams ;�ǇĚŦŶ͕�ϮϬϭϴ͖�<ŽĕĂŬ͕�ϮϬϭϯ͖�PǌǇƵƌƚ͕�ϮϬϭϭ͖�hǌŽŒůƵ͕�ϮϬϭϰ͖�zĞƔŝůĚĂŒ-,ĂƐĂŶĕĞďi et al., 2017). The fact that the learning 
processes of the students differ from each other makes the selection of the specified activities important for the effectiveness of 
writing for learning purposes. Hand and Prain (2002) identified five elements with important dimensions in their model of how to 
select the most appropriate writing activities for students. These elements are the purposes of writing, the types of writing, the 
audience or the reader, the subject structure, and the method of writing. One of the main components of the created model is 
the subject. The first thing to be done in the writing process is to determine on which subject the text will be shaped. Another 
component of the model is purpose. The execution time of the writing activity can change the purpose of the text. Writing activities 
can sometimes be used to reveal misconceptions at the beginning of the subject and to motivate the student to the lesson, 
sometimes to deepen the subject during the subject, and sometimes to make the learning permanent at the end of the subject or 
for evaluation purposes. Another component is the addressee. The addressee is who the text is addressed to. After the addressee 
has been determined, the language of the text should be adjusted according to the reader. The text production method, on the 
other hand, is a component related to how the text will be structured. The structuring of the text can be done both in groups and 
individually. After the text production method is determined, the font type should be selected. According to Tynjala (1998), there 
is inevitably a need to elaborate on what type of writing can enhance learning. Types of writing can include traditional writing 
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activities such as summarizing and note-taking, as well as non-traditional writing activities such as stories, brochures, journals, 
travel writings, poems, concept maps, diagrams, letters, plays, and posters. Despite the components that Hand and Prain (2002) 
have created and defined about how to choose writing for learning activities, it has been observed that in some studies, how to 
use writing for learning has not been emphasized yet. In this context, it has been stated that writing activities for learning can be 
shaped by research results ;�ĂƔĚĞŵŝƌ et al., 2015; Kieft et al., 2006). In this direction, researchers have conducted studies to define 
what writing for learning is and how it can be used. 

Balgopal and Wallace (2013) stated that writing for learning is an effective education and training strategy based on the process 
ŽĨ�ŽƌŐĂŶŝǌŝŶŐ�ĂŶĚ�ĚĞƐĐƌŝďŝŶŐ� ƚŚŽƵŐŚƚƐ�ďǇ� ĨŽĐƵƐŝŶŐ�ŽŶ� ƚŚĞ�ǁƌŝƚƚĞŶ�ƉƌŽĚƵĐƚ͘�dĂŬĂĕ� ;ϮϬϭ9) expressed writing, which is used as a 
ůĞĂƌŶŝŶŐ�ŵĞƚŚŽĚ͕�ĂƐ�͞ƵƐŝŶŐ�ǀĂƌŝŽƵƐ�ǁƌŝƚŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ĐĂƐĞ�Ă�ĐŽŶĐĞƉƚ�Žƌ�ƐƵďũĞĐƚ�ŝƐ�ůĞĂƌŶĞĚ�Žƌ�ƚĂƵŐŚƚ͘͟��ŽǌĂƚ�;ϮϬϭϰͿ͕�ŽŶ�ƚŚe other 
hand, defined writing for learning as a process in which students take responsibility for learning and construct meaning. In this 
direction, it is an inevitable fact that writing for learning purposes is very important for individuals to make progress and serves 
ĚŝĨĨĞƌĞŶƚ�ĨƵŶĐƚŝŽŶƐ�;'ƺŶĞů et al., 2009).  

Above all, writing for learning ŝŵƉƌŽǀĞƐ�ƐƚƵĚĞŶƚƐΖ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�;�ŬĂƌ͕�ϮϬϬϳ͖��Ǉ�Θ��ĂƔŦďƺǇƺŬ͕�ϮϬϭϴͿ�ĂŶĚ�ŝŶĐƌĞĂƐĞƐ�
their confidence in writing skills (Reaves et al., 1993). Writing for learning ensures active participation in the lesson and establishing 
a relationship betweĞŶ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƚŚĞ�ƚĂƌŐĞƚ�;'ƺŶĞů�ǀĚ͕͘�ϮϬϭϬ͖�PǌŬĂŶ͕�ϮϬϭϵ͖�bĂŚŝŶ͕�ϮϬϭϵͿ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ŝƚ�ŚĞůƉƐ�ƐƚƵĚĞŶƚƐ�
ƚŽ�ŚĂǀĞ�ďĞƚƚĞƌ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƐŬŝůůƐ�ĂŶĚ�ƚŽ�ƌĞŝŶĨŽƌĐĞ�ƚŚĞŝƌ�ŬŶŽǁůĞĚŐĞ�;�Ǉ͕�ϮϬϭϴ͖�zŦůĚŦǌ�Θ��ƺǇƺŬŬĂƐĂƉ͕�ϮϬϭϭďͿ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝƚ�helps 
to get used to ƚŚĞ�ƚǇƉĞƐ�ŽĨ�ǁƌŝƚŝŶŐ�ƌĞƋƵŝƌĞĚ�ŝŶ�ĚŝĨĨĞƌĞŶƚ�ĨŝĞůĚƐ�ŽĨ�ƐƉĞĐŝĂůŝǌĂƚŝŽŶ�ĂŶĚ�ĚŝƐĐŝƉůŝŶĞƐ�;zŦůĚŦǌ�Θ��ƺǇƺŬŬĂƐĂƉ͕�ϮϬϭϭĐͿ�ĂŶĚ�
improves the skills of reinforcing, interpreting, ĂŶĚ�ƌĞŵĞŵďĞƌŝŶŐ�;'ƺŶĞů�Ğƚ�Ăů͕͘�ϮϬϬϵͿ͘�The use of writing for learning helps students 
to express their thoughts clearly and facilitates their understanding of the new subject through conceptual change (Biber, 2012). 
tƌŝƚŝŶŐ�ŶŽƚ�ŽŶůǇ�ŚĞůƉƐ�ƉĞŽƉůĞ�ĚĞǀĞůŽƉ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞŵƐĞůǀĞƐ͕�ďƵƚ�ĂůƐŽ�ĞŶĂďůĞƐ�ƚŚĞŵ�ƚŽ�ĞŵƉĂƚŚŝǌĞ�ŝŶ�ƐŽĐŝĞƚǇ�;dĂƌŝŬĚĂƌŽŒůƵ͕  
2019). In addition, writing activities help students make connections between what they know and understand, enable them to 
make inferences, repeat previous information and develop critical thought-provoking skills (Bozat, 2014). Moreover, it can be 
stated that writing not only contributes to the development of activities in the brain but also provides benefits in emotional and 
stressful situations.  

Contrary to the benefits of writing, very little time is allocated for writing-related activities, especially in science classes in 
Turkey. The main reasons for this are that writing is seen as a time-wasting activity and teachers perceive writing only as a note-
ƚĂŬŝŶŐ�ƚŽŽů�;�ĂƔĚĞŵŝƌ�Ğƚ�Ăů͕͘�ϮϬϭϱͿ. Considering the importance and benefits of writing, it can be thought that some conditions 
should be met for writing activities to result in learning and to be used more effectively in the classroom as a learning strategy. In 
Ă�ƐƚƵĚǇ�ďǇ�zŦůĚŦǌ�;ϮϬϭϰͿ͕�ŝƚ�ŝƐ�ƐƚĂƚĞĚ�ƚŚĂƚ�ǁŚŝůĞ�ƉĞƌĨŽƌŵŝŶŐ�Ă�ǁƌŝƚŝŶŐ�ĂĐƚŝǀŝƚǇ�ĨŽƌ�ůĞĂƌŶŝŶŐ�ƉƵƌƉŽses, it may be more beneficial for 
students with a higher-grade level or age to write to younger addressees and for the writers to conduct research on the subject. 
In the same study, it was emphasized that primary school students were motivated in a shorter time due to their age, and that 
ƐƚƵĚĞŶƚ�ŵŽƚŝǀĂƚŝŽŶ�ǁŽƵůĚ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĞǆƉĞĐƚĞĚ�ĞĨĨĞĐƚ�ŽĨ�ǁƌŝƚŝŶŐ͘�/Ŷ�ƚŚĞ�ŝŶƚĞƌǀŝĞǁƐ�ĐŽŶĚƵĐƚĞĚ�ďǇ�<ŽĕĂŬ�ĂŶĚ�̂ ĞǀĞŶ�;ϮϬϭϲͿ͕�ƚĞĂĐhers 
found the writing activity to be more effective due to situations such as using more instructive language and including every detail 
about the subject when writing below the peer level as the addressee level. It may be necessary for writers to engage in some 
mental activities during the writing process to try to get down to the level that young interlocutors can understand and to think 
about how to express a subject more easily for them. In addition, activities writing for learning should not be made routine. If the 
activities are prepared in different ways, both success and interest of the student can increase. Fulfillment of the listed conditions 
and measures to be taken can increase the effectiveness of writing for learning purposes and contribute to more reliable results 
in writing for learning research. 
Model-Based Learning 

Science, which has a structure that is difficult to grasp, contains concrete concepts that are difficult to understand and reach 
for students, as well as abstract concepts such as magnetic field lines of force that students cannot interact with. Making abstract 
concepts understandable, clear, and simple to facilitate students' understanding is a problematic situation. In addition, the same 
ƉƌŽďůĞŵ�ĐĂŶ�ƐŽŵĞƚŝŵĞƐ�ďĞ�ĞǆƉĞƌŝĞŶĐĞĚ�ĨŽƌ�ĐŽŶĐƌĞƚĞ�ĐŽŶĐĞƉƚƐ�;'ƺůĕŝĕĞŬ et al., 2003). Problems and difficulties related to teaching 
have forced science instructors to produce different solutions in making abstract expressions concrete, transferring, and teaching 
concepts and exemplary solutions such as using rods instead of chemical bonds and balls instead of atoms revealed the importance 
ŽĨ�ŵŽĚĞůŝŶŐ�ŝŶ�ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�;'ƺŶĞƔ͕�'ƺůĕŝĕĞŬ et al., 2004). From this point of view, it can be stated that models are important 
materials in the transfer of events, processes, and concepts that cannot be directly interacted with. 

It is ŶŽƚĞǁŽƌƚŚǇ�ƚŚĂƚ�ƚŚĞ�ƚĞƌŵƐ�ŵŽĚĞů�ĂŶĚ�ŵŽĚĞůŝŶŐ�;zŝŒŝƚ�Θ�PǌŵĞŶ͕�ϮϬϬϲͿ�ƚŚĂƚ�ĐŽŵĞ�ƚŽ�ŵŝŶĚ�ĨŝƌƐƚ�ǁŚĞŶ�ŝƚ�ĐŽŵĞƐ�ƚŽ�ŵŽĚĞů�ŝŶ�
ƐĐŝĞŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ĂƌĞ�ĚŝĨĨĞƌĞŶƚ�ĨƌŽŵ�ĞĂĐŚ�ŽƚŚĞƌ�ǁŚĞŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ŝƐ�ƌĞǀŝĞǁĞĚ͘�mŶĂů�ĂŶĚ��ƌŐŝŶ�;ϮϬϬϲͿ�ĚĞĨŝŶĞĚ�ƚŚĞ�ŵŽĚĞů�ĂƐ�ƚools 
used in abstract situations that cannot be observed most of the time, and sometimes in concrete situations where scaling is needed 
even if it can be observed. In addition, according to the test results that Harman (2012) applied to teacher candidates, models are 
expressed as materials that help embody abstract concepts, represent reality, contribute to meaningful learning, and provide 
permanent learning and motivation. Modeling, on the other hand, is defined as using models, creating and designing, the paths 
followed during model creation, and representing reality. In other words, it can be thought that the models in which the modeling 
ĐŽŶƐŝƐƚƐ�ŽĨ�Ă�ƉƌŽĐĞƐƐ�ĂƌĞ�ƚŚĞ�ƉƌŽĚƵĐƚƐ�ŽďƚĂŝŶĞĚ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚŝƐ�ƉƌŽĐĞƐƐ�;^ĂŒŦƌůŦ-PǌƚƵƌĂŶ͕�ϮϬϭϬ͖�zĞƚŝŵ͕�ϮϬϭϱ͖��ĞǇƚŝŶůŝ-mŶĂů͕�ϮϬϭϴͿ͘ 
Since it is difficult to draw the limitations of the scope of the model, many researchers have classified the models instead of making 
a general model definition. In studies, models are classified as models in terms of appearance, scientific/non-scientific models, 
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and models in terms of function ;'ƺůĕŝĕĞŬ�Θ�'ƺŶĞƔ͕�ϮϬϬϰ͖�'ƺŶĞƔ͕�'ƺůĕŝĕĞŬ�Ğƚ�Ăů͕͘ϮϬϬϰͿ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕��ƂŬĞůĞǌ�;ϮϬϭϱͿ�ƚƌŝĞĚ�ƚŽ�ĞǆƉůĂŝŶ�
the models in four groups: physical models, analogical models, symbolic models, and theoretical models. In studies on the 
classification of models in the literature, it is possible to come across many classifications such as these, which were created based 
ŽŶ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞ͕�ƵƐĂŐĞ�ĂƌĞĂƐ�ĂŶĚ�ĨƵŶĐƚŝŽŶƐ�ŽĨ�ƚŚĞ�ŵŽĚĞůƐ�;'ƺůĐƺ�Θ�dĂƔĕŦ͕�ϮϬϮϬͿ͘ 

Despite classifications and definitions, teachers do not fully know what models are and do not actively use all models to base 
knowledge in their classrooms. Considering the relationship between learning and models, teachers' inadequacies in emphasizing 
the features of the modĞůƐ�Žƌ�ŶŽƚ�ƵƐŝŶŐ�ƚŚĞ�ŵŽĚĞůƐ�ĐŽƌƌĞĐƚůǇ�ĂŶĚ�ĞĨĨĞĐƚŝǀĞůǇ�ŵĂǇ�ĐĂƵƐĞ�ŵŝƐĐŽŶĐĞƉƚŝŽŶƐ�ŝŶ�ƐƚƵĚĞŶƚƐ�;'ƺŶĞƔ͕��ĂŒĐŦ�
et al., 2004). Models that are prepared incompletely or haphazardly without attention may create misconceptions that are difficult 
to compensate for in ƚŚĞ�ĨƵƚƵƌĞ�ĂĐĂĚĞŵŝĐ�ůŝĨĞ�ŽĨ�ƐƚƵĚĞŶƚƐ�;'ƺůĕŝĕĞŬ�Ğƚ�Ăů͕͘�ϮϬϬϯͿ͘�Therefore, pre-service teachers should be given 
the skills to use and develop course support materials before starting their profession. Based on this, the purpose of the models 
to be prepared should be well defined, and what they will represent, and what materials they will be formed from should be 
determined. In Harman's (2012) study, pre-service teachers state that models should be useful, economical, high representative 
of the target, clear ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚĂďůĞ͘�/Ŷ�<ŽĕĂŬΖƐ�;ϮϬϬϲͿ�ƐƚƵĚǇ͕�ŝƚ�ŝƐ�ĞŵƉŚĂƐŝǌĞĚ�ƚŚĂƚ�ƚŚĞ�ŵŽĚĞůƐ�ƐŚŽƵůĚ�ďĞ�ŵĂĚĞ�ĨƌŽŵ�ƚŚĞ�ǁĂƐƚĞ�
and simple materials and that the models that will represent an object should be personally made by the student himself. 
However, while making a model, students' psycho-motor skills and their knowledge about models according to their grade level 
should be taken into consideration. 

It can be said that model-based education, which will be carried out by taking into account the knowledge of the students 
about the models according to their grade levels, will provide many benefits for both students and teachers. The model-building 
process not only supports rapid learning in students, but also increases the student's interest in the lesson, distracts the student 
ĨƌŽŵ�ŵĞŵŽƌŝǌĂƚŝŽŶ͕� ĂŶĚ�ŵĂŬĞƐ� ƚŚĞ� ůĞƐƐŽŶ�ŵŽƌĞ� ƉƌŽĚƵĐƚŝǀĞ� ;/ƔŦŬ�Θ�DĞƌĐĂŶ͕� ϮϬϭϱͿ͘�DŽĚĞů-based learning improves students' 
ĞƐƚŝŵĂƚŝŽŶ�ƐŬŝůůƐ�;�ƂŬĞůĞǌ͕�ϮϬϭϱͿ�ĂŶĚ�ŚĞůƉƐ�ƚŚĞŵ�ďĞŚĂǀĞ�ůŝŬĞ�ƐĐŝĞŶƚŝƐƚƐ�;'ƺŶĞƔ͕�'ƺůĕŝĕĞŬ�Ğƚ�Ăů͕͘�ϮϬϬϰͿ͘�DŽĚĞůŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�ŝncrease 
students' understanding and mental model development (Bozdemir-zƺǌďĂƔŦŽŒůƵ�Θ�^ĂƌŦŬĂǇĂ͕�ϮϬϭϴͿ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ŝƚ�ŵĂŬĞƐ�
ƚŚĞ�ƐƵďũĞĐƚƐ�ƚŚĂƚ�ĂƌĞ�ĚŝĨĨŝĐƵůƚ�ƚŽ�ůĞĂƌŶ�ĞĂƐŝĞƌ�ƚŽ�ďĞ�ƉĞƌĐĞŝǀĞĚ�ĂŶĚ�ĂĨĨĞĐƚƐ�ƐƵĐĐĞƐƐ�ƉŽƐŝƚŝǀĞůǇ�;'ƺŵƺƔ�Ğƚ�Ăů͕͘�ϮϬϬϴ͖�PƌŶĞŬ͕�ϮϬ10). In 
addition, model-based learning is effective in identifying misconceptions (Alkan et al͕� ϮϬϭϲ͖� ,ĂƌŵĂŶ� Θ� �ĞůŝŬůĞƌ͕� ϮϬϮϬͿ� ĂŶĚ�
increasing communication skills (Ergin et al., 2011). Moreover, model-supported education contributes to making learning 
permanent (�ŬƚĂŶ�Ğƚ�Ăů͕͘�ϮϬϭϵͿ͕�ŝŵƉƌŽǀŝŶŐ�ƐƚƵĚĞŶƚƐΖ�ĐŽŐŶŝƚŝǀĞ�ƐƚƌƵĐƚƵƌĞƐ�;'ƺůĐƺ�Θ�dĂƔĕŦ͕�ϮϬϮϬͿ͕�ĂŶĚ�ĨŽƌŵŝŶŐ�ƚŚĞŽƌǇ�;'ƺŶĞƔ͕��ĂŒĐŦ�
et al., 2004). Additionally, model activities are effective in making the teaching process more fun and enjoyable (Aksakal et al., 
2015). A well-designed visual material or model can deliver more of the message that tens of pages of written text wants to 
ĐŽŶǀĞǇ͕�ŝŶ�Ă�ƐŚŽƌƚĞƌ�ƚŝŵĞ�ĂŶĚ�ŵŽƌĞ�ĞĨĨĞĐƚŝǀĞůǇ�;�ƺǌŐƺŶ͕�ϮϬϬϬͿ͘� 

Contrary to the benefits of modeling studies on different subjects such as stars, electricity and magnetism, sound, and 
fractions, very little time is spared for model-ŵĂŬŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ƚŚĞ�dƵƌŬŝƐŚ��ĚƵĐĂƚŝŽŶ�^ǇƐƚĞŵ�;/ůŬ�Θ��ƉĂǇĚŦŶ͕�ϮϬϭϲ͖�'ƺŶďĂƚĂƌ�Θ�
^ĂƌŦ͕�ϮϬϬϱ͖�7Ǉŝďŝů�Θ�^ĂŒůĂŵ-Arslan, 2010; Yavuz-Mumcu, 2018). Also, although handmade activities are important tools of science 
teaching, these activities are not given enough attention in education (Demirayak, 2006). The main reason for this may be that 
teachers find model activities as inadequate in learning and consider the limitations of models rather than their benefits. 
Therefore, the limitations of the models to be used in the lessons should be learned by the teachers to enable the students to 
understand the concepts more easily and to prevent them from getting incorrect thoughtƐ�;'ƺŶďĂƚĂƌ�Θ�^ĂƌŦ͕�ϮϬϬϱͿ͘�Modeling 
ĂĐƚŝǀŝƚŝĞƐ�ĐĂƵƐĞ�ĚŝĨĨŝĐƵůƚŝĞƐ�ŝŶ�ƐƵƉƉůǇŝŶŐ�ŵĂƚĞƌŝĂůƐ�;�ǇǀĂĐŦ�Ğƚ�Ăů͕�ϮϬϭϲͿ͕�ƚŚĞǇ�ĂƌĞ�ŶŽƚ�ƐƵŝƚĂďůĞ�ĨŽƌ�ĞǀĞƌǇ�ƐƵďũĞĐƚ�ĂŶĚ�ůŝŵŝƚ� creativity 
ĂŶĚ�ƚŚŝŶŬŝŶŐ�;/ƔŦŬ�Θ�DĞƌĐĂŶ͕�ϮϬϭϱͿ͘�DŽĚĞůŝŶŐ�ĐĂƵƐĞƐ�Ă�ƐŚŽƌƚĂŐĞ�ŽĨ�ĐŽŶƚĞŶƚ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƚŝŵĞ�;�ǇǀĂĐŦ�Ğƚ�Ăů͕͘�ϮϬϭϱ͖��ƌŐŝŶ�Ğƚ�Ăů͕͘�
ϮϬϭϭͿ�ĂŶĚ�ĚŽĞƐ�ŶŽƚ�ĂƉƉĞĂů�ƚŽ�ĞǀĞƌǇ�ƐƚƵĚĞŶƚ�;/ƔŦŬ�Θ�DĞƌĐĂŶ͕�ϮϬϭϱͿ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ĂĐĐŽƌĚŝŶŐ�ƚŽ�,ĂƌŵĂŶΖƐ�;ϮϬϭϮͿ�ƐƚƵĚǇ͕�ƌĞĂƐŽŶƐ�ƐƵch 
as models not attracting the attention of every student, and making students passive are seen as disadvantages of using models.  
Despite its limitations, the model-based teaching process, which is renewable, should be one of the basic applications of 
education. 

Considering the basic philosophy of science education, the roles of both writing for learning purposes and model-based 
learning in gaining scientific thinking and the ability to transfer what they think to live cannot be ignored. Therefore, students 
should be given the opportunity to understand the nature of model use and writing activities in the classroom and to study these 
activities in groups or individually. There are two important reasons for determining the research topic. Although the field of 
writing for learning is an important issue in the international literature, the number of studies on the subject in Turkey is at a 
minimum level. Although letters and diaries have been used in most of the studies, poster preparation activities have not been 
included enough. In addition, the use of model and writing together makes the research important.  

When the literature is examined, it is found that there are studies that contain the thoughts and expectations of teachers who 
are practitioners of writing for learning and model-based learning activities. However, it is predicted that studies that include the 
views of primary school teachers, who teach many affective, mental and behavioral skills, about writing for learning and model-
based learning activities are insufficient. In addition, the current research is considered important in terms of educating students 
who reach information, apply information, produce new information and solve problems by using this information, instead of 
students who receive the information exactly from the teacher. In this respect, it is thought that the study will contribute to the 
literature and the data obtained from the study will contribute to the knowledge of field educators in science teaching. 
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The Purpose of the Study 

The purpose of this study is to investigate the effect of writing for learning and model-based learning activities on academic 
achievement in the "Simple Electrical Circuits" unit of the fourth-grade science course and the views of students and classroom 
teachers about these activities.  For this purpose, answers to the following sub-problems were sought: 

1. Is there a significant difference between the pre-test scores of the experimental groups and the control group students? 
2. Is there a significant difference between the post-test scores of the experimental groups and the control group students? 
3. Is there a significant difference between the permanence test scores of the experimental groups and the control group 

students? 
4. What are the opinions of the experimental group students about writing for learning and model-based learning activities? 
5. What are the opinions of primary school teachers about writing for learning and model-based learning activities? 

METHOD 

The Research Method 

The research has quantitative and qualitative patterns. In the quantitative part of the study, a quasi-experimental design with 
pretest-posttest control group was used. Quasi-experimental designs are those in which group matching on existing groups but 
no random assignmeŶƚ�ŝƐ�ŵĂĚĞ�;�ƺǇƺŬƂǌƚƺƌŬ͕�ϮϬϭϲͿ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵĞƚŚŽĚ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ĂƉƉƌŽƉƌŝĂƚĞ�ŵĞƚŚŽĚ�ŝŶ�ƐƚƵĚŝĞƐ�ǁŚŽƐĞ�
aim is to control the variables and to reveal the cause-effect relationships between these variables (Metin, 2015). In the study, 
one of the application groups carried out random writing for learning activities, one model-based learning activities, and the other 
both writing and model activities together. In addition, no intervention was made to the control group and the lessons were 
conducted according to the current method. Each student in the experimental group, who would perform the writing for learning 
activity, prepared posters that clearly explained and visualized simple electrical circuits. In the experimental group that will carry 
out the model activities, the lessons were taught through models in accordance with the learning outcomes. The students in the 
control group solved the evaluation questions in the "Simple Electrical Circuits" unit in the fourth-grade science textbook or the 
questions at the same level as them. 

In the qualitative part of the research, semi-structured interviews were conducted with 14 students randomly selected from 
the students participating in the writing and modeling activities, and 3 classroom teachers who carried out the application, about 
writing for learning and model-based learning activities. The interview form was created by taking the opinion of an expert in the 
field of science education. The form consists of 7 open-ended questions to reveal students' views on the methods used, and 4 
open-ended questions to reveal teachers' views. During the interview, audio and video recordings were made over the Zoom 
Cloud Meeting program, with the permission of the students and teachers. Interviews with students lasted 15-25 minutes, while 
interviews with teachers lasted 10-15 minutes. 

Study Group 
The study was carried out in a public primary school in Erzurum city center in the spring term of the 2020/2021 academic year. 

The primary school, located in a neighborhood where middle-class families live in socio-economic terms, was preferred because 
of the large number of classes that could be the research group. The data of the study were obtained from the fourth-grade 
students, 3 in the experimental group and 1 in the control group. The selection of the groups was made by using simple random 
sampling method among seven branches with similar pre-test results. When choosing the experimental and control groups from 
the class branches, the probability of choosing each branch is the same. After each branch selection, the branch was included in 
the election again and other branches were determined. If the same branch came, the branch was thrown into the bag again and 
the selection continued until a different branch came from the experimental group. There are 25 students in the experimental 
group that prepares the poster (12 boys, 13 girls), 20 in the experimental group that prepares the model (11 boys, 9 girls), 20 in 
the experimental group that prepares the poster and model activities together (11 boys, 9 girls), and 20 in the control group (7 
boys, 13 girls). The total number of students in the research groups is 85. 

Data Collection  
In the research, Science Achievement Test (SAT) and semi-structured interview form, which includes the topics in the "Simple 

Electrical Circuits" unit, were used as data collection tools. The SAT was prepared by compiling the exams for different schools 
and educational institutions in previous years and the evaluation questions of the fourth-grade science textbooks. In order to 
ensure the reliability and validity of the questions, necessary corrections were made by taking into account the opinions and 
suggestions of 2 lecturers who experts in their fields and 2 classroom teachers are who taught science courses before. In addition, 
a pilot application was carried out to determine the reliability coefficient of the questions. In this direction, a preliminary study 
was conducted by asking 58 students in the fifth grade before the SAT was conducted to the experimental and control groups. As 
a result of the study, the item difficulty and item discrimination indexes of each question were evaluated separately. After item 
analysis, item averages, item standard deviations and item reliability were calculated. Items that were too difficult or too easy 
according to the item difficulty index data and which should not be used according to the item discrimination index data were 
removed from the measurement tool and the achievement test was finalized by taking the necessary analysis measures. 
Considering the data obtained from the remaining questions, the reliability of the test was determined using the Kuder-Richardson 
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20 [KR-20] method. KR-20 is a method used to calculate reliability in cases where the test is heterogeneous in terms of item 
ĚŝĨĨŝĐƵůƚǇ�ůĞǀĞů�;�ĂƔŽů͕�ϮϬϭϵͿ͘�/Ŷ�ƚŚĞ�ƐƚƵĚǇ͕�ƚŚĞ�ƌĞůŝĂďŝlity of the achievement test was found to be 0.79 by using the KR-20 method. 
The finalized SAT consists of a total of 21 questions, including 13 multiple choice, 4 true-false and 4 fill-in-the-blank questions. The 
overall test was scored out of a total of 100. In order for the scoring to be reliable, an answer key was created showing the 
distribution of points and correct answers before examining the tests. After the post-test, it was tried to determine the opinions 
of only the experimental group of students and teachers about both writing for learning and model-based learning activities. In 
this direction, semi-structured interviews were conducted with a total of fourteen (14) students and three (3) teachers according 
to the maximum diversity sampling method, considering the scores obtained from the achievement test. While preparing the 
interview questions, necessary corrections and changes were made in line with the suggestions of a faculty member who an expert 
in his field is. 

Analysis of Data 
The evaluation of all quantitative data obtained at the beginning of the study and after the implementation of the methods 

was carried out using the SPSS 26 (Statistical Package for Social Sciences) package program. With the program, firstly, the reliability 
of the achievement test and item analyzes were calculated as a result of the pilot application, and then the main findings were 
obtained. In the study, the Shapiro-Wilks normality test was used to determine the normality of the data obtained from the tests, 
since the sizes of the experimental groups and the control group were smaller than 50. 

In the study, firstly, one-way analysis of variance (ANOVA) was used as a statistical method to determine whether there was a 
significant difference between the pre-test, post-test, and permanence test scores of the experimental groups and the control 
group students. The sƚĂƚŝƐƚŝĐĂů�ƐŝŐŶŝĨŝĐĂŶĐĞ�ůĞǀĞů�ǁĂƐ�ƚĂŬĞŶ�ĂƐ�͘Ϭϱ�ĨŽƌ�Ăůů�ƚĞƐƚƐ͘��Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ��EKs�͕�ƚŚĞ�ĞĨĨĞĐƚ�ƐŝǌĞ�;ɻϮͿ�ǀĂůƵĞ�ǁĂƐ�
examined in order to determine ŚŽǁ�ĞĨĨĞĐƚŝǀĞ�ƚŚĞ�ŵĞƚŚŽĚƐ�ĂƉƉůŝĞĚ�ŝŶ�ƚŚĞ�ŐƌŽƵƉƐ�ǁĞƌĞ͘�dŚĞ�ǀĂůƵĞ�ŽĨ�ɻϮ�ŝŶĚŝĐĂƚĞƐ�ŚŽǁ�ŵƵĐŚ�ŽĨ�
ƚŚĞ�ƚŽƚĂů�ǀĂƌŝĂŶĐĞ�ŝŶ�ƚŚĞ�ĚĞƉĞŶĚĞŶƚ�ǀĂƌŝĂďůĞ�ŝƐ�ĞǆƉůĂŝŶĞĚ�ďǇ�ƚŚĞ�ŝŶĚĞƉĞŶĚĞŶƚ�ǀĂƌŝĂďůĞ͘�dŚĞ�ǀĂůƵĞ�ŽĨ�ɻϮ�ǀĂƌŝĞƐ�ďĞƚǁĞĞŶ�Ϭ͘ϬϬ�ĂŶd 
1.00 and is interpreted as 0.01-0.09 (small), 0.09-Ϭ͘Ϯϱ�;ŵĞĚŝƵŵͿ�ĂŶĚ�Ϭ͘Ϯϱ�ĂŶĚ�ĂďŽǀĞ�;ůĂƌŐĞͿ�ĞĨĨĞĐƚ�ƐŝǌĞƐ�;�ƺǇƺŬƂǌƚƺƌŬ͕�ϮϬϬϵ͖��ĂŶ͕�
2020). Duncan Multiple Comparison Test was used to make multiple comparisons as a result of ANOVA. Duncan test is one of the 
multiple interval tests used when variance between groups is equal (Kayri, 2009).  

To determine the thoughts of the experimental group students and fourth-grade teachers about writing for learning and 
model-based learning activities, all the data obtained by using the student and teacher interview form were evaluated by content 
analysis technique. Content analysis is one of the qualitative analysis methods that require an in-depth analysis of the collected 
ĚĂƚĂ�ĂŶĚ�ĂůůŽǁƐ�ĨŽƌ�ƌĞǀĞĂůŝŶŐ�ƉƌĞǀŝŽƵƐůǇ�ƵŶĐůĞĂƌ�ĚŝŵĞŶƐŝŽŶƐ�;^Ƃǌďŝůŝƌ͕�ϮϬϬϵͿ͘�tŚŝůĞ�ƚŚĞ�Žpinions of students and teachers were 
used in the study, a code name different from their real names was given to each individual in order to keep their identity 
information confidential according to research ethics. While determining the code names, the names of any student and teacher 
in the four groups were not used. The names of students and teachers are shown with initials in the tables. The data obtained by 
video recording during the interviews with the students and teachers were converted into written documents by the researcher. 
In order to avoid data loss, the video recordings were examined repeatedly and corrections were made. The data obtained from 
students and teachers who did not allow video recording was recorded by the researcher. Afterward, participant opinions were 
classified by considering their similarities and differences. As a result of classification, all data were categorized and their 
frequencies and percentages were calculated. 

FINDINGS  

Findings Regarding the First Sub-Problem 
͞/Ɛ�there a significant difference between the pre-ƚĞƐƚ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉƐ�ĂŶĚ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ƐƚƵĚĞŶƚƐ͍͟�ŝƐ�

the first sub-problem of the study. Before the analysis of the problem, the normality test was conducted to determine whether 
the pre-test scores of the experimental groups and the control group obtained from the academic achievement test showed a 
normal distribution. In addition, Levene's Test was performed to test the homogeneity of variances. According to the results of 
the normality test, it was observed that the pre-test scores of the Experimental Group 1 (DG1), Experimental Group 2 (DG2), and 
Control Group (KG) from the academic achievement test were normally distributed, but the Experimental Group 3 (DG3) was not 
normally distributed. In addition, it was determined that the Levene value was .87 and this value was not significant (p = .462). In 
other words, the condition of equality of variances is met. 

ANOVA was used when comparing the pre-test scores of the experimental group students who prepared a poster, conducted 
the science lesson with models, and performed the poster-model activities together, and the control group students who were 
educated based on the current method. ANOVA results for the pre-test data of the groups are given in Table 1. 
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Table 1. ANOVA results on pre-test scores of experimental and control group students 

     95% Average Confidence 
Interval   

Pre-Test n CX Std. Deviation Std. Error Lower Limit Upper Limit Minimum Maximum 
DG1 25 42.0 9.9 2.0 37.9 46.0 23 62 
DG2 20 43.1 8.7 1.9 39.0 47.1 29 57 
DG3 20 42.7 12.3 2.7 36.9 48.4 26 82 
KG 20 42.0 12.5 2.8 36.1 47.9 23 70 
Total 85 42.3 10.7 1.2 40.1 44.7 23 82 

 
ANOVA       

  Sum of Squares Degree of 
Freedom  Mean Square F p 

Pre-Test Inter Group 17.728 3 5.909 .050 .985 
 In Group 9622.460 81 118.796   
 Total 9640.188 84    

According to Table 1, the pre-test averages were found to be 42.0 in the poster group, 43.1 in the model group, 42.7 in the 
group that prepared the poster-model activities together, and 42.0 in the control group. According to the pre-test ANOVA results 
of the experimental and control groups, no statistically significant difference was found between the groups (p = .985). In other 
words, it can be said that the groups were equivalent to each other before the application was made. In addition, the effect size 
ǀĂůƵĞ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ɻϮ�с�͘ϬϬ͘�/ƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚŝƐ�ǀĂůƵĞ�ŚĂƐ�Ă�ƐŵĂůů�ĞĨĨĞĐƚ͘ 

Findings Regarding the Second Sub-Problem 

͞/Ɛ�ƚŚĞƌĞ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ post-ƚĞƐƚ�ƐĐŽƌĞƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉƐ�ĂŶĚ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ƐƚƵĚĞŶƚƐ͍͟�ŝƐ�
the second sub-problem of the study. Before the analysis of the problem, the normality test was conducted to determine whether 
the post-test scores of the experimental groups and the control group obtained from the academic achievement test showed a 
normal distribution. In addition, Levene's Test was performed to test the homogeneity of variances. According to the results of 
the normality test, it was observed that the post-test scores of the experimental groups and the control group obtained from the 
academic achievement test were normally distributed. In addition, it was determined that the Levene value was 1.97 and this 
value was not significant (p = .126). In other words, the condition of equality of variances is met. 

ANOVA was used when comparing the post-test scores of the experimental group students, who prepared a poster, conducted 
the science lesson with models, and performed poster-model activities together, and the control group students who were 
educated based on the current method. ANOVA results for the post-test data of the groups are given in Table 2. 

Table 2. ANOVA results on post-test scores of experimental and control group students 

     95% Average Confidence 
Interval   

Post Test n CX Std. Deviation Std. Error Lower Limit Upper Limit Minimum Maximum 
DG1 25 54.7 15.3 3.1 48.4 61.1 31 90 
DG2 20 71.7 18.6 4.2 63.0 80.4 37 98 
DG3 20 57.1 17.7 4.0 48.8 65.4 28 90 
KG 20 56.3 22.0 2.1 46.0 66.6 20 98 
Total 85 59.6 19.3 2.1 55.5 63.8 20 98 

 
ANOVA       

  Sum of Squares Degree of 
Freedom Mean Square F P 

Post Test Inter Group 3842.104 3 1280.701 3.79 .014 
 In Group 27405.590 81 338.341   
 Total 31247.694     

According to Table 2, the posttest averages were 54.7 in the poster group, 71.7 in the model group, 57.1 in the group that 
prepared the poster-model activities together, and 56.3 in the control group. According to the post-test ANOVA results of the 
experimental and control groups, a statistically significant difference was found between the groups (p = .014). In other words, 
after the application, it can be said that the groups are not equivalent to each other. In addition, the effect size value was found 
ĂƐ�ɻϮ�с�͘ϭϮ͘�/ƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚŝƐ�ǀĂůƵĞ�ŚĂƐ�Ă�moderate effect. The Duncan test multiple comparison chart in Table 3 was looked 
at to see the differences between the means of the groups. 
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Table 3. Duncan test results on post-test scores of experimental and control group students 

Groups Post Test 

DG2 
DG1 
DG3 
KG 

ϳϭ͘ϳцϭϴ͘ϲa 

ϱϰ͘ϳцϭϱ͘ϯb 

ϱϳ͘ϭцϭϳ͘ϳb 

ϱϲ͘ϯцϮϮ͘Ϭb 

p<.05 

When the Duncan test results of the "Simple Electrical Circuits" unit post-test scores of the experimental and control group 
students are examined, it is seen that the post-test average of the experimental group students who prepared the model is higher 
than the other groups. According to the post-test results of the experimental groups and the control group, two different 
subgroups emerged. The experimental group that prepared the model was in one group, and the other groups were in another 
group. 

Findings Regarding the Third Sub-Problem 

͞/Ɛ� ƚŚĞƌĞ� Ă� ƐŝŐŶŝĨŝĐĂŶƚ� ĚŝĨĨĞƌĞŶĐĞ� ďĞƚǁĞĞŶ� ƚŚĞ� ƉĞƌŵĂŶĞŶĐĞ-test scores of the experimental groups and the control group 
ƐƚƵĚĞŶƚƐ͍͟� ŝƐ� ƚŚĞ� third sub-problem of the study. Before the analysis of the problem, the normality test was conducted to 
determine whether the permanence-test scores of the experimental groups and the control group obtained from the academic 
achievement test showed a normal distribution. In addition, Levene's Test was performed to test the homogeneity of variances. 
According to the results of the normality test, it was observed that the permanence test scores of the experimental groups and 
the control group obtained from the academic achievement test were normally distributed. In addition, it was determined that 
the Levene value was .71 and this value was not significant (p = .548). In other words, the condition of equality of variances is met.  

ANOVA was used when comparing the permanence test scores of the experimental group students, who prepared a poster, 
conducted the science lesson with models, and performed poster-model activities together, and the control group students, who 
received education based on the current method. ANOVA results for the permanence test data of the groups are given in Table 4. 

Table 4. ANOVA results regarding permanence test scores of experimental groups and control group students 

     95% Average Confidence 
Interval   

Permanence 
Test n CX Std. Deviation Std. Error Lower Limit Upper 

Limit Minimum Maximum 

DG1 25 73.6 17.8 3.6 66.3 81.0 24 100 
DG2 20 69.7 20.7 4.6 60.0 79.4 31 100 
DG3 20 70.7 19.0 4.3 61.8 79.6 34 100 
KG 20 64.4 16.6 3.7 56.6 72.1 18 95 
Total 85 69.8 18.5 2.0 65.8 73.8 18 100 

 
ANOVA       

  Sum of Squares  Degree of 
Freedom  Mean Square F P 

Permanence Test Inter Group 
 978.984 3 326.328 .951 .420 

 In Group  27808.710 81 343.317   
 Total 28787.694 84    

According to Table 4, the permanence test averages were 73.6 in the poster group, 69.7 in the model group, 70.7 in the group 
that prepared the poster-model activities together, and 64.4 in the control group. There was no statistically significant difference 
between the experimental groups and the control group according to the permanence test ANOVA results (p = .420). In other 
words, after the permanency test, it can be said that the levels of remembering the information of the groups are equivalent to 
each other. In addition, the effect size ǀĂůƵĞ�ǁĂƐ�ĨŽƵŶĚ�ĂƐ�ɻϮ�с�͘Ϭϯ͘�/ƚ�ĐĂŶ�ďĞ�ƐĂŝĚ�ƚŚĂƚ�ƚŚŝƐ�ǀĂůƵĞ�ŚĂƐ�Ă�ƐŵĂůů�ĞĨĨĞĐƚ͘ 

Findings Regarding the Fourth Sub-Problem 
͞tŚĂƚ�ĂƌĞ�ƚŚĞ�ŽƉŝŶŝŽŶƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�ƐƚƵĚĞŶƚƐ�ĂďŽƵƚ�ǁƌŝƚŝŶŐ�ĨŽƌ� ůĞĂƌŶŝŶŐ�ƉƵƌƉŽƐĞƐ�ĂŶĚ�ŵŽĚĞů-based learning 

ĂĐƚŝǀŝƚŝĞƐ͍͟�is the fourth sub-problem of the study. The opinions of the experimental group students about model-based learning 
and writing for learning purposes were tried to be revealed by the answers given to the open-ended questions. The questions 
were asked according to the writing and model-based learning activities for each group, and the interviews were recorded. The 
findings obtained from fourteen students selected from the experimental groups by the maximum diversity sampling method 
were examined under the title of each research question and presented in separate tables. 

The students were first asked the question "Do you think that preparing posters/models/models and posters helps you 
understand the topics, how?". So, it was tried to determine the general impressions of the students about the activities during the 
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implementation process. The answers from the students were brought together with appropriate codes and themes. Student 
opinions regarding this question are given in Table 5. 

Table 5. ^ƚƵĚĞŶƚƐ͛�ĂŶƐǁĞƌƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�qƵĞƐƚŝŽŶ�͞�Ž�ǇŽƵ�ƚŚŝŶŬ�ƚŚĂƚ�ƉƌĞƉĂƌŝŶŐ�ƉŽƐƚĞƌƐͬŵŽĚĞůƐͬŵŽĚĞůƐ�ĂŶĚ�ƉŽƐƚĞƌƐ�ŚĞůƉ�ǇŽƵ�ƵŶĚĞƌƐƚĂŶĚ�
the subjects, how?"  

Student Answers Effect Coding for Answers Students  Total (N) Percentage (%) 

Yes 

Positive 

Ensuring Lesson Understanding Z͕��͕�z͕�,͕�&͕�Dϯ͕�P͕�� 8 16,7 
Instructive  B1, G, M1, R, F, M3 6 12,5 
Entertaining  G, M2, Y, F, M3, B3 6 12,5 
Ensuring Permanency Z͕��͕�DϮ͕�P 4 8,3 
Developing Skill DϮ͕�,͕�Dϯ͕�P 4 8,3 
Increasing Confidence �͕�z͕�Dϯ͕�P 4 8,3 
Reinforcing  B1, M3 2 4,1 
Thought-provoking ,͕�P 2 4,1 
Using Time Efficiently F, M3 2 4,1 
Attracting Attention R 1 2,1 
Informative  M2 1 2,1 
Arousing Excitement H 1 2,1 
Pleasing F 1 2,1 
Developing Imagination P 1 2,1 

Negative 

Waste of Time H 1 2,1 
Tiring H 1 2,1 
Confusing H 1 2,1 
Insufficient Feedback F 1 2,1 
Being Costly F 1 2,1 

No  - - - - 
Indecisive  - - - - 

When Table 5 is examined, it is seen that the experimental group students emphasized that the activities were effective in 
terms of comprehension, instruction, entertainment, permanence, skill development, attracting attention, and increasing self-
confidence. Some students stated that the activities stimulated their thinking, helped them manage their time, sparked 
excitement, made them happy, and helped them expand their imaginations. According to Table 5, it is noteworthy that, contrary 
to the positive thoughts of the students about the activities, they have some negative thoughts such as tiring, confusing, 
insufficient feedback, time-consuming and costly. In addition, it is important that none of the students expressed an opinion that 
the activities do not help to understand the subjects.  

^ĞĐŽŶĚůǇ͕� ƚŚĞ� ƐƚƵĚĞŶƚƐ�ǁĞƌĞ� ĂƐŬĞĚ� ƚŚĞ�ƋƵĞƐƚŝŽŶ� ͞Would you like to use the poster/model/model and poster preparation 
activities in other units of the science course, and why?͘͟ The answers from the students were brought together with appropriate 
codes and themes. Student opinions regarding this question are given in Table 6.  

Table 6. ^ƚƵĚĞŶƚƐ͛�ĂŶƐǁĞƌƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞tŽƵůĚ�ǇŽƵ�ůŝŬĞ�ƚŽ�ƵƐĞ�ƚŚĞ�ƉŽƐƚĞƌͬŵŽĚĞůͬŵŽĚĞů�ĂŶĚ�ƉŽƐƚĞr preparation activities in 
other units of the science course, why?"  

^ƚƵĚĞŶƚƐ͛�Answers Coding for Answers  Students  Total (N) Percentage (%) 

Yes 

Entertaining G, B3, F, H, E, M3 6 25 
Instructive B1, M1, R, E 4 16,6 
Ensuring Permanency '͕�&͕�Dϯ͕�P 4 16,6 
Ensuring Lesson Understanding F, H, E 3 12,5 
Reinforcing  Dϯ͕�P 2 8,3 
Informative  M3 1 4,2 
Making the Lesson More Effective M2 1 4,2 
Suitability for the Subject A 1 4,2 
Concretization  Y 1 4,2 

No Suitability for the Subject Z 1 4,2 
Indecisive  - - - - 

 Almost all the students (n=13) who participated in the interview stated that posters or models should be in other units of the 
science course. Students who answered positively to the research question supported their ideas in terms of entertainment, 
instruction, permanency, comprehension, reinforcement, informing, making the lesson more effective, relevance to the subject, 
and concretization. In addition, a student thought that the models were not suitable for every subject and stated that the activities 
should not be in other units. 

>ŝŬĞ� ƚŚĞ� ƉƌĞǀŝŽƵƐ� ƋƵĞƐƚŝŽŶ͕� ƚŚĞ� ƐƚƵĚĞŶƚƐ� ǁĞƌĞ� ĂƐŬĞĚ� ƚŚĞ� ƋƵĞƐƚŝŽŶ� ͞tŽƵůĚ� ǇŽƵ� ůŝŬĞ� ƚŚĞ� ƉŽƐƚĞƌͬŵŽĚĞůͬŵŽĚĞů� ĂŶĚ� ƉŽƐƚĞƌ�
preparation activities to be used in other lessons, and why?". The answers from the students were brought together with 
appropriate codes and themes. Student opinions regarding this question are given in Table 7. 

Table 7. ^ƚƵĚĞŶƚƐ͛�ĂŶƐǁĞƌƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞tŽƵůĚ�ǇŽƵ�ůŝŬĞ�ƚŚĞ�ƉŽƐƚĞƌͬŵŽĚĞůͬƉŽƐƚĞƌ�ĂŶĚ�ŵŽĚĞů�ƉƌĞƉĂration activities to be used in 
other lessons, and why?"  
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Student Answers Coding for Answers Students  Total (N) Percentage (%) 

Yes 

Entertaining G, M1, R, B3 4 20 
Ensuring Permanency G, R, M3 3 15 
Facilitation G, R, H 3 15 
Instructive M 1 5 
Ensuring Lesson Understanding A 1 5 
Suitability for the Subject F 1 5 
Pleasing H 1 5 

No 
Suitability for the Subject z͕��͕�P 3 15 
Confusing  Z 1 5 
Tiring P 1 5 

Indecisive  - B1, M2 1 5 

 Almost all the interviewed students (n=10) stated that the poster/model/poster and model preparation activity should be 
used in other lessons. According to Table 7, students who answered positively to the research question found the activities 
entertaining, facilitating, and instructive. In addition, three of the students supported their ideas by emphasizing the permanence 
of the activities, one being appropriate for the lesson, and the other giving happiness. Four students found the activities 
insufficient in terms of suitability for the lesson. In addition, these students thought that the activities were tiring and confusing. 
However, findings were obtained showing that one student, who performed poster activities and prepared a model, was 
undecided about using the activities in other lessons. 

�ĨƚĞƌǁĂƌĚ͕�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ĂƐŬĞĚ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞tŽƵůĚ�ǇŽƵ�ůŝŬĞ�ŵŽƌĞ�ƐƵĐŚ�ǁƌŝƚŝŶŐͬŵŽĚĞůŝŶŐͬŵŽĚĞůŝŶŐ�ĂŶĚ�ǁƌŝƚŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�
in science lessons, and why?". The answers from the students were brought together with appropriate codes and themes. Student 
opinions regarding this question are given in Table 8. 

Table 8. ^ƚƵĚĞŶƚƐ͛�ĂŶƐǁĞƌƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞Would you like more such writing/modeling/modeling and writing activities in science 
lessons, and why?"  

^ƚƵĚĞŶƚƐ͛�Answers   Coding for Answers Students Total (N) Percentage (%) 

Yes 

Entertaining  '͕�Z͕��͕�z͕��͕�P 6 18,8 
Ensuring Permanency Dϭ͕�Z͕��ϯ͕�&͕�P 5 15,6 
Ensuring Lesson Understanding M1, R, A, Y 4 12,5 
Developing Skill G, H, E 3 9,4 
Instructive B3, E, M3 3 9,4 
Facilitating G, F 2 6,3 
Reinforcing  �ϯ͕�P� 2 6,3 
Increasing Motivation G 1 3,1 
Make Curious G 1 3,1 
Spending Time Efficiently R 1 3,1 
Able to be Done from Easily 
Accessible Materials R 1 3,1 

Thought-provoking H 1 3,1 
No - - - - 

Indecisive 
Suitability for the Subject B1 1 3,1 
- M2 1 3,1 

According to the students, poster/model/poster and model preparation activities help to think, spend time productively, 
develop skills, increase motivation, use time efficiently, facilitate and comprehend the subject, and make the lesson more 
permanent, interesting, and fun. In addition, the fact that it can be prepared from easily accessible materials, that it is instructive, 
and that it reinforces the subjects is seen among the reasons for expressing opinions in favor of using the activities more. 
Therefore, twelve students interviewed stated that such writing and modeling activities should be used more in science courses. 
In addition, two students were undecided about using more or fewer activities. One of these students supported his view by 
stating that preparing a poster is not suitable for every subject. 

To determine the change in the interest of the experimental group students in the lesson, the students were asked the question 
͞,Žǁ�ĚŝĚ�ƚŚĞ�ƉŽƐƚĞƌͬŵŽĚĞůͬŵŽĚĞů�ĂŶĚ�ƉŽƐƚĞƌ�ĂĐƚŝǀŝƚŝĞƐ�ǇŽƵ�ƉƌĞƉĂƌĞĚ�ĂĨĨĞĐƚ�ǇŽƵƌ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ƐĐŝĞŶĐĞ�ůĞƐƐŽŶ͍͘͟ The answers 
from the students were brought together with appropriate codes and themes. Student opinions regarding this question are given 
in Table 9. 

 

Table 9. ^ƚƵĚĞŶƚƐ͛�ĂŶƐǁĞƌƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞,Žǁ�ĚŝĚ�ƚŚĞ�ƉŽƐter/model/model and poster activities you prepared affect your interest 
in the science lesson?͟  
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^ƚƵĚĞŶƚƐ͛�Answers Coding for Answers Students  Total (N) Percentage (%) 

Increased Interest 

- Z, B3, F, H, E, M3, P 7 46,7 
Entertaining M1, R 2 13,3 
Ensuring Permanency G 1 6,7 
Ensuring Lesson Understanding R 1 6,7 

No Change - B1, A, M2, Y 4 26,6 
Reduced Interest - - - - 

 While ten of the experimental group students answered, "it increased" to the stated research question, four people gave the 
answer "there was no change". In addition, students who answered positively stated that the activities helped the subjects to be 
understood more easily, to be learned more permanently, and to make the lesson fun. When Table 9 is examined, it is remarkable 
that although seven of the interviewed students gave positive answers to the research question, none of them used expressions 
that supported their ideas. 

To determine the change in the sĐŝĞŶĐĞ�ĐŽƵƌƐĞ�ƐƵĐĐĞƐƐ�ŽĨ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ĂƐŬĞĚ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞,Žǁ�ĚŝĚ�
ǇŽƵƌ�ƐĐŝĞŶĐĞ�ĐŽƵƌƐĞ�ƐƵĐĐĞƐƐ�ĐŚĂŶŐĞ�ĂĨƚĞƌ�ƚŚĞ�ƉŽƐƚĞƌͬŵŽĚĞůͬŵŽĚĞů�ĂŶĚ�ƉŽƐƚĞƌ�ĂĐƚŝǀŝƚŝĞƐ͍͟�dŚĞ�ĂŶƐǁĞƌƐ�ĨƌŽŵ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�
brought together with appropriate codes and themes. Student opinions regarding this question are given in Table 10. 

Table 10. SƚƵĚĞŶƚƐ͛�aŶƐǁĞƌƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞,Žǁ�ĚŝĚ�ǇŽƵƌ�ƐĐŝĞŶĐĞ�ĐŽƵƌƐĞ�ƐƵĐĐĞƐƐ�ĐŚĂŶŐĞ�ĂĨƚĞƌ�ƚŚĞ�ƉŽƐƚĞƌͬŵŽĚĞůͬŵŽĚĞů�ĂŶĚ�ƉŽƐƚĞƌ�
ĂĐƚŝǀŝƚŝĞƐ͟ 

^ƚƵĚĞŶƚƐ͛��ŶƐǁĞƌƐ  Coding for Answers Students  Total (N) Percentage (%) 

Increased Success   
Positive 

Facilitating  M1, R, Z, B3, F, M3 6 31,6 
Entertaining B1, G 2 10,5 
Instructive  B1, E 2 10,5 
Ensuring Lesson 
Understanding ,͕�P 2 10,5 

Ensuring Permanency H, M3 2 10,5 
- A, M2 2 10,5 

Negative   
Being Costly G 1 5,3 
Confusing G 1 5,3 

No Change  - Y 1 5,3 
Reduced Success  - - - - 

 When Table 10 is examined, it is seen that six of the students in the experimental group stated that their success increased by 
emphasizing the facilitating aspect of the activities. Interviewed students attributed the increase in their success to the 
entertaining, instructing, and permanence features of the activities. In addition, although two students stated that their success 
increased, they did not provide any justification for this issue. However, it was remarkable that one student said that although 
posters increased success, they were disadvantageous in terms of cost and confusion. One student stated that the activities were 
not effective in increasing the success of the science course. 

&ŝŶĂůůǇ͕�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ĂƐŬĞĚ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞/Ĩ�ǇŽƵ�ǁĞƌĞ�Ă�ƚĞĂcher, would you like your students to do poster/model/model 
and poster activities in the lessons, and why?". The answers from the students were brought together with appropriate codes and 
themes. Student opinions regarding this question are given in Table 11. 

Table 11. ^ƚƵĚĞŶƚƐΖ�ĂŶƐǁĞƌƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞/Ĩ�ǇŽƵ�ǁĞƌĞ�Ă�ƚĞĂĐŚĞƌ͕�ǁŽƵůĚ�ǇŽƵ� ůŝŬĞ�ǇŽƵƌ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĚŽ�ƉŽƐƚĞƌͬŵŽĚĞůͬŵŽĚĞů�ĂŶĚ�
poster activities in the lessons, and why?" 
^ƚƵĚĞŶƚƐ͛�Answers  Coding for Answers  Students  Total (N) Percentage (%) 

 
Yes  

Entertaining B1, R, M2, Z, B3, F, M3 7 21,9 
Instructive  G, M1, B3, F, M3 5 15,6 
Ensuring Lesson Understanding G, F, H, E 4 12,5 
Facilitating �ϭ͕�P 2 6,3 
Make Curious Y, H 2 6,3 
Reinforcing �ϯ͕�P 2 6,3 
Ensuring Permanency �ϯ͕�P 2 6,3 
Increasing Motivation R 1 3,1 
Thought-provoking  R 1 3,1 
Increasing Success A 1 3,1 
Informative  M2 1 3,1 
Relevance to Student  B3 1 3,1 
Spending Time Efficient  F 1 3,1 
Developing Skill E 1 3,1 
Correcting Misconceptions  M3 1 3,1 

No - - - - 
Indecisive - - - - 

 When Table 11 is examined, all of the students in the experimental group interviewed stated that they would use 
poster/model/model and poster preparation activities when they thought of themselves as teachers. The students supported their 
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ideas with the aspects of entertaining, teaching, comprehending, facilitating, arousing curiosity, reinforcing, maintaining 
permanence, and increasing motivation and success. According to Table 11, other positive aspects of models and posters were 
determined to be thought-provoking, informative, suitable for students, and correcting misconceptions. 

Findings Regarding the Fifth Sub-Problem 
͞tŚĂƚ�ĂƌĞ�ƚŚĞ�ŽƉŝŶŝŽŶƐ�ŽĨ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚĞƌƐ�ĂďŽƵƚ�ǁƌŝƚŝŶŐ�ĨŽƌ�ůĞĂƌŶŝŶŐ�ĂŶĚ�ŵŽĚĞů-ďĂƐĞĚ�ůĞĂƌŶŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ͍͟�is the fifth 

sub-problem of the study. Classroom teachers' views on writing for learning and model-based learning were tried to be revealed 
through the answers given to open-ended questions. The questions were arranged according to the writing for learning and model-
based learning activities, and the interviews were recorded. The findings obtained from the teachers were examined under the 
title of each research question. 

First, the teachers were asked the question "What are the reasons why traditional practices are generally used in lessons?". 
The answers from the teachers were brought together with appropriate codes and themes. Teachers' views on this question are 
given in Table 12. 

Table 12. Teachers' answers regarding the question "What are the reasons why traditional practices are generally used in lessons?" 
Coding for Answers Teachers  Total (N) 
Ensuring Permanency E, Z 2 
Reinforcement E 1 
Easy Implementation  S 1 
Getting Results Immediately S 1 

When Table 12 is examined, it is seen that the experimental group teachers had positive views on traditional practices. 
Teachers supported their views with the features of traditional practices that reinforcement, easy implementation, ensuring 
permanence, and getting results immediately. 

�ĨƚĞƌǁĂƌĚ͕� ƚŚĞ� ƚĞĂĐŚĞƌƐ�ǁĞƌĞ� ĂƐŬĞĚ� ƚŚĞ� ƋƵĞƐƚŝŽŶ� ͞�Ž� ǇŽƵ� ƵƐĞ�ǁƌŝƚŝŶŐ� ͬŵŽĚĞůůŝŶŐͬǁƌŝƚŝŶŐ� ĂŶĚ�ŵŽĚĞůŝŶŐ� ĂĐƚŝǀŝƚŝĞƐ� ŝŶ� ǇŽƵƌ�
ůĞƐƐŽŶƐ͍͘͟�The answers from the teachers were brought together with appropriate codes and themes. Teachers' views on this 
question are given in Table 13. 

Table 13. dĞĂĐŚĞƌƐ͛�answers regarding the question "Do you use writing/modeling/writing and modeling activities in your lessons?"  
dĞĂĐŚĞƌƐ͛��ŶƐǁĞƌƐ  Coding for Answers  Teachers  Total (N) 

Yes 
Positive  

Ensuring Permanence E 1 
Learning by Doing-Experiencing S 1 

Negative Failing to Complete the 
Curriculum E 1 

No   Teacher Competencies Z 1 
Indecisive   - - - 

When Table 13 is examined, one of the teachers emphasized the permanence aspect of the activities and stated that she used 
similar activities in the lessons. It is noteworthy that the same teacher said that the activities were not suitable for the education 
time despite using the activities. Similarly, another teacher emphasized the active learning aspect of the activities and stated that 
she used the activities in her lessons. In addition, a teacher expressed that he did not use the activities in his lessons because he 
did not have enough equipment. 

Then, the teachers were asked the question ͞�Ž� ǇŽƵ� ĨŝŶĚ� ŝƚ� ƵƐĞĨƵů� ƚŽ� ƵƐĞ� ƚŚĞ� ĂĐƚŝǀŝƚŝĞƐ� ŽĨ� ǁƌŝƚŝŶŐͬŵŽĚĞůŝŶŐͬǁƌŝƚŝŶŐ and 
ŵŽĚĞůŝŶŐ� ŝŶ� ƐĐŝĞŶĐĞ� ůĞƐƐŽŶƐ͍͟. The answers from the teachers were brought together with appropriate codes and themes. 
Teachers' views on this question are given in Table 14. 

Table 14. dĞĂĐŚĞƌƐ͛�ĂŶƐǁĞƌƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�͞�Ž�ǇŽƵ�ĨŝŶĚ�ŝƚ�ƵƐĞĨƵů�ƚŽ�ƵƐĞ�ƚŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ŽĨ�ǁƌŝƚŝŶŐͬŵŽĚĞůing/writing and modeling in 
science lessons?͟  

dĞĂĐŚĞƌƐ͛��ŶƐǁĞƌƐ� Coding for Answers Teachers  Total (N) 

Yes 
Ensuring Permanency E, Z, S 2 
Concretization S 1 
Entertaining  S 1 

No - - - 
Indecisive   - - - 

All the interviewed teachers found the use of writing for learning/modelling/writing for learning purposes and modeling 
activities in science lessons useful. In addition, the teachers supported their ideas by emphasizing the features of the activities to 
concretize, provide permanence and make the lesson fun. 

&ŝŶĂůůǇ͕� ƚŚĞ� ƚĞĂĐŚĞƌƐ� ǁĞƌĞ� ĂƐŬĞĚ� ƚŚĞ� ƋƵĞƐƚŝŽŶ� ͞�Ž� ǇŽƵ� ƚŚŝŶŬ� ƚŚĂƚ� ǁƌŝƚŝŶŐ� ĨŽƌ� ůĞĂƌŶŝŶŐͬŵŽĚĞůůŝŶŐͬǁƌŝƚŝŶŐ� ĨŽƌ� ůĞĂƌŶŝŶŐ� ĂŶĚ�
modeling activities motivate students in science class, and why?". The answers from the teachers were brought together with 
appropriate codes and themes. Teachers' views on this question are given in Table 15.   

Table 15. dĞĂĐŚĞƌƐ͛�ĂŶƐǁĞƌƐ� ƌĞŐĂƌĚŝŶŐ� ƚŚĞ�ƋƵĞƐƚŝŽŶ� ͞�Ž�ǇŽƵ�ƚŚŝŶŬ� ƚŚĂƚ�ǁƌŝƚŝŶŐ� ĨŽƌ� ůĞĂƌŶŝŶŐͬŵŽĚĞůůŝŶŐͬǁƌŝƚŝŶŐ� ĨŽƌ� ůĞĂƌŶŝŶŐ�ĂŶĚ�ŵŽĚĞůŝŶŐ�
activities motivate students in science class, and why?"   
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dĞĂĐŚĞƌƐ͛��ŶƐǁĞƌƐ  Coding for Answers  Teachers  Total (N) 

Yes 
Positive  

Concretization E, Z 2 
Providing Communication E 1 
Learning by Doing-Experiencing S 1 

Negative  Compatibility with the System E 1 
No  - - - - 
Indecisive   - - - - 

According to the teachers, writing for learning and modeling activities helps to concretize the subjects, develop communication 
skills and effective learning. Therefore, all the interviewed teachers said that such writing and modeling activities motivate 
students. In addition, one of the teachers thought that the practices motivated the students but stated that they were not suitable 
for the education system. 

CONCLUSION AND DISCUSSION  
While one of the experimental groups did the poster activities, the other carried out the model activities, one other carried 

out the poster-model activities together. In the study, it was examined whether there was a statistically significant difference 
between the experimental groups and the control group in terms of academic achievement and permanence. As a result of the 
evaluation of the post-test data, it was seen that there was a significant difference in favor of the experimental group that applied 
the model-based learning activity. In addition, it was determined that the permanence test averages of the experimental groups 
were higher than the permanence test averages of the control group. The findings showed that the academic achievement of the 
students who performed model-based learning activities in the fourth-grade science course was higher than the control group 
students. Additionally, findings were obtained showing that the students in the experimental group learned the subject of "Simple 
Electric Circuits" more permanent than the students in the control group. This result supports the results of some previous studies 
;�ŽǌĂƚ�Θ�zŦůĚŦǌ͕�ϮϬϭϱ͖�'ƺŶĞů�Ğƚ�Ăů͕͘�ϮϬϬϵ͖�7ŶĂů͕�ϮϬϭϰͿ͘ In addition, the quantitative results of the research are generally similar to 
the results of some previous studies on writing for learning and model-based learning (Burkaz, 2012; Cerit-�ĞƌďĞƌ͕�ϮϬϬϴ͖��ĂƔĚĞŵŝƌ͕�
ϮϬϭϳ͖��ĂƔĚĞŵŝƌ�Ğƚ�Ăů͕͘�ϮϬϭϱ͖��ĞŵŝƌĕĂůŦ͕�ϮϬϭϲ͖�zŦůĚŦƌŦŵ͕�ϮϬϭϲͿ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ƚŚĞ�ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ĂƌĞ�ŶŽƚ�ĐŽŵƉĂƚŝďůĞ�ǁŝƚh the 
ƌĞƐƵůƚƐ�ŽĨ�ƐŽŵĞ�ƐƚƵĚŝĞƐ�;�ĂƔĚĞŵŝƌ͕�ϮϬϭϴ͖�<ĂƌĂĕĂŒŦů�Θ��ǀĂƌŽŐƵůůĂƌŝ͕�ϮϬϭϳ͖�zŦůĚŦǌ�Θ��ƺǇƺŬŬĂƐĂƉ͕�ϮϬϭϭĂ͖�ϮϬϭϭď͖�ϮϬϭϭĐͿ͘ 

Almost all the students in the experimental groups who were interviewed stated that writing for learning and model-based 
learning activities helped them understand the subjects better, and that they learned and reinforced the subject better while 
doing the activities. In addition, the students said that it became easier to understand the subjects, their self-confidence increased, 
their skills improved, it made them happy to help someone, they spent their time productively and their imaginations developed. 
Only two students expressed their negative views, stating that both poster and model activities took time, were confusing, tiring, 
and costly. It has been determined that students generally want to use similar activities in other units of the science course and in 
other lessons, but a few students think that the activities are not suitable for every subject. Almost all the students who prepared 
the poster and all the students who carried out the poster and model activities together stated that their interest in science 
increased after the activities. The majority of the experimental group students stated that there was an increase in their science 
course success after the poster and modeling activities. A student in the experimental group who prepared the model claimed 
that there was no change in his success after the implementation. In addition, all the students in the experimental groups stated 
that they would have their students do these activities when they thought of themselves as teachers. The fourth-grade teachers, 
whose opinions were taken, stated that traditional applications provided permanence, reinforced the subjects, were easy to 
practice and result-oriented, and they used these applications more than non-traditional applications in their classrooms. 
Although one teacher had a positive attitude about writing for learning and model-based learning activities, she made a negative 
criticism stating that the activities were time-consuming. On the other hand, another teacher explained that did not have teacher 
competencies about activities and that did not use such activities in the lessons.  In addition, it was determined that the teachers 
found the activities useful but did not find them suitable for the current education system. The qualitative results of the research 
are generally similar to the results of some previous studies on writing for learning and model-ďĂƐĞĚ�ůĞĂƌŶŝŶŐ�;�ŬƚĞƉĞ͕�ϮϬϮϬ͖��ĂƚŦ͕�
ϮϬϭϰ͖��ƵǇŵĂǌ͕�ϮϬϭϭ͖�<ŽĕĂŬ͕�ϮϬϭϯ͖��ŽƌůƵ͕�ϮϬϭϲͿ͘�The qualitative findings obtained from the study are completely similar to the 
results (providing a better understanding of the subject, reinforcing the subject, helping to learn effectively and remembering the 
ŝŶĨŽƌŵĂƚŝŽŶͿ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ��ƵǇŵĂǌ�;ϮϬϭϭͿ�ĂŶĚ�<ŽĕĂŬ� ;ϮϬϭϯͿ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞƐĞ�ƌĞƐƵůƚƐ͕�ŶĞǁ�ƌĞsearches can be 
carried out at the third grade level, in different lessons or in different units of the same lesson. 
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