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Ozet

Bu arastirmada, matematiksel modelleme ile yapilandirilmis STEM egitiminin fen bilgisi 0gretmen
adaylarinin akil yiiriitme becerileri, matematiksel yeterlik ve matematik kaygisina etkisinin incelenmesi
amaclanmistir. Tiirkiye'nin Akdeniz Bolgesinde yer alan bir devlet tiniversitesinde fen bilgisi egitimi ana
bilim dalinda kayith 3. smif ogretmen adaylar1 (toplam 38 kisi) ¢alisma grubunu olusturmaktadir. Bu
calismada i¢ ice karma desen kullanilmistir. Verilerin toplanmasi icin “Hipotetik Yaratict Akil Yiiriitme
Becerileri Envanteri”, “Matematiksel Modelleme Yeterlikleri icin Oz Yeterlik Olgegi”, “Matematik
Okuryazarlig Oz Yeterlik C)lgegi”, “Tki Boyutlu Matematik Kaygisi Olgegi” ve arastirmacilar tarafindan
olusturulan goriis formu kullanilmigtir. Nicel verilerin analizinde bagimli 6rneklemler t-testi, nitel verilerin
analizinde ise betimsel analiz ve igerik analizi yapilmistir. Uygulama siirecinde matematiksel
modellemeyle yapilandirilmis STEM etkinlikleri 12 hafta boyunca teorik ve uygulamali olarak
gerceklestirilmistir. Uygulama siireci sonrasinda fen bilgisi 6gretmen adaylarinin akil yiiriitme becerileri,
matematiksel modelleme 6z yeterligi, matematik okuryazarlig1 ve matematik kaygisi puanlarinda son-test
lehine anlamli bir farklilik tespit edilmistir. Arastirmanin sonucunda matematiksel modelleme ile
yapilandirilmis STEM etkinliklerinin gercek yasam problemlerinin ¢dziimiinde bilimsel tahminlerden ve
say1sal verilerden yola cikilarak akil yiiriitme becerilerinin gelismesinde etkili oldugu, bu siireg ile birlikte
matematiksel modelleme becerilerinin ve matematik okuryazarliginin arttig1 ifade edilebilir. Bu dogrultuda
matematiksel yeterliklerinde olumlu yonde degisim yasandigi ayn1 zamanda matematik kaygilarinin da

azaldig sOylenebilir.

Anahtar Kelimeler: STEM, Matematiksel modelleme, Akl yiiriitme, Matematiksel yeterlik, Matematik kaygist

Abstract

In this study, it was aimed to examine the effect of STEM education structured with mathematical modeling
on the reasoning skills, mathematical competence and mathematics anxiety of pre-service science teachers.
A group of 38 third-year pre-service science teachers enrolled in the Science Education Department of a
state university in the Mediterranean region of Turkey constitute the study group. This study used an
embedded mixed design. “Hypothetico-Creative Reasoning Skills Inventory," "Self-Efficacy Scale for
Mathematical Modeling Competencies," "Self-Efficiacy Scale for Mathematics Literacy," "Bidimensional
Mathematics Anxiety Scale,” and the opinion form created by the researchers were used to collect the data.
Quantitative data was analyzed using a dependent samples t-test, while qualitative data was analyzed using
descriptive analysis and content analysis. During the implementation process, STEM activities structured
with mathematical modeling were carried out theoretically and practically for 12 weeks. After the
implementation process, a significant difference was detected in favor of the posttest in the reasoning skills,
mathematical modeling self-efficacy, mathematical literacy, and mathematics anxiety scores of the pre-
service science teachers. As a result of the research, STEM activities structured with mathematical modeling
effectively develop reasoning skills based on scientific predictions and numerical data in solving real-life
problems. With this process, it can be said that mathematical modeling skills and mathematical literacy have
increased, and accordingly, there has been a positive change in their mathematical competencies. At the

same time, their mathematics anxiety has decreased.

Keywords: STEM, Mathematical modeling, Reasoning skills, Mathematical competencies, Mathematics anxiety
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EXTENDED ABSTRACT

Introduction

This study can be an example of how mathematical knowledge and skills can be increased by reducing
the fear of numerical data and mathematical calculations in creating a logical thinking structure based
on scientific predictions and numerical data in solving real-life problems. With an interdisciplinary
perspective to create STEM activities to solve everyday problems, it becomes crucial for individuals to
recognize the role of mathematics in everyday life. In this context, understanding the mathematical
modelling process that can be used in integrating the discipline of mathematics while conducting STEM
activities may become a necessity for individuals. In addition, this study considers that generating
solutions to environmental problems, identified as problem situations in the context of mathematical
modelling applications, can provide ideas for activities to address environmental issues. This study
aimed to examine the effect of STEM education structured with mathematical modelling on pre-service
science teachers' reasoning skills, mathematical competence, and mathematics anxiety. Within the scope
of the research, answers to the following sub-problems were sought:

1. Is there a significant difference between the pretest-posttest scores of pre-service science teachers'
reasoning skills?

2. Is there a significant difference between the pretest-posttest scores of pre-service science teachers'
mathematical modelling self-efficacy?

3. Is there a significant difference between pre-test and post-test scores of pre-service science teachers'
mathematical literacy self-efficacy?

4. Is there a significant difference between pre-service science teachers' mathematics anxiety pretest-
posttest scores?

5. What are the opinions of pre-service science teachers about the education process?
Method

This study used an embedded mixed design. The research questions were largely related to quantitative
data. The quantitative part of the research consisted of a single-group pretest-posttest experimental
design. The qualitative method was linked to the quantitative study and included in the research at the
end of the experimental process to support and interpret the quantitative data. A group of 38 third-year
pre-service science teachers enrolled in the Science Education Department of a state university in the
Mediterranean region of Turkey constitute the study group. “Hypothetico-Creative Reasoning Skills
Inventory,”" "Self-Efficacy Scale for Mathematical Modeling Competencies", "Self-Efficiacy Scale for
Mathematics Literacy”, "Bidimensional Mathematics Anxiety Scale", and the opinion form created by
the researchers were used to collect the data. The quantitative data was analyzed using dependent
samples t-test, while qualitative data was analyzed using descriptive analysis and content analysis. In
the selection of the subject scope for mathematical modelling applications (Dogan et al., 2018), which
enable the search for solutions to real-life problems (Dogan et al., 2018), 5 mathematical modelling
activities were planned to be carried out in the application process, taking into account the search for
solutions to the problems caused by human-induced environmental problems in ecosystems (Dandotiya
& Sharma, 2022). In the activities, the topics of excessive energy use, climate change, forest destruction,
waste, and drought were addressed. It was determined that the data showed normal distribution and
dependent samples t-test was used in pre-test-post-test comparisons. Descriptive analysis and content
analysis were used to analyze the qualitative data.
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Findings

A significant difference was detected in favor of the posttest in the reasoning skills (X1=84.34; X2=92.53),
mathematical modeling self-efficacy (Xi=60.00; X=67.95), mathematical literacy (X1=88.34; X2=96.05) and
mathematics anxiety (X1—42 63; Xo=34. 24) scores of the pre-service science teachers. In addition,
according to the views of the participants, there were positive effects in terms of associating
mathematics with daily life, providing ease in understanding the problem, concretization, igniting
interest, gaining information about modelling, linking different disciplines, looking at life from a
different perspective, giving ease in solving the problem, mathematical thinking, detailed, systematic
thinking, learning without memorizing. Conversely, it was also stated that it had a negative effect in
terms of being thorough, challenging, time-consuming, and boring. In terms of environmental
problems, it is thought to affect the subject basis in terms of concretizing ecological problems and
solutions with data, guiding in solving environmental issues, raising awareness about ecological
concerns, and creating a permanent effect on people.

Results and Discussion

As a result of the research, STEM activities structured with mathematical modeling effectively develop
reasoning skills based on scientific predictions and numerical data in solving real-life problems. With
this process, mathematical modeling skills and mathematical literacy have increased, and accordingly,
there has been a positive change in their mathematical competencies. At the same time, their
mathematics anxiety has decreased. Positive qualitative findings support a positive view of
mathematics as a discipline. It can be argued that reducing individuals' negative perceptions of
mathematics, increasing their knowledge and skills in mathematics, and simultaneously decreasing
mathematics anxiety can be achieved by making mathematics functional in everyday life (Kaiser et al.,
2002) and associating mathematics with real-life problems (Yigit-Koyunkaya et al., 2018). Furthermore,
considering that reasoning skills are involved in processing information and drawing conclusions based
on the available information (Lawson, 2004), it can be stated that teacher candidates' ability to relate
mathematics to daily life, to understand and solve problems based on the knowledge gained in the
modelling process, and the positive perception of thinking skills contribute to the development of
reasoning skills. Considering the ease of the mathematical modelling process in understanding and
solving the identified problem, it can be expressed as an expected outcome that the modelling process
supports the solution of environmental problems considered real issues. STEM education, which has
recently gained prominence in educational settings, is based on an interdisciplinary approach (Inci &
Kaya, 2022). In innovative environmental education activities, a multidisciplinary approach is crucial,
and it is essential to plan ecological education with a contemporary perspective that aims to instill
environmental awareness in individuals (Koseoglu & Erten, 2022). The advanced problem-solving
process of mathematical modelling, integrated with STEM education, can be considered a guide for
solving environmental problems.
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GIRIS

Bireyler, giinliik yasantilarinda bir¢ok problemle karsilasmaktadir. Bireylerin
karsilasabilecegi problemler bulasici hastaliklar, kiiresel 1sitnma gibi sosyal ve dogal
olgular1 igerebildikleri i¢in standart ¢0ziim yollar: liretmek yeterli gelmemektedir
(Kim ve Lee, 2022). Bu gibi karmasik problemlerin ¢6ziimiine yonelik olarak bireylere
egitim stirecinde yol gosterilmesi onemlidir. Bu sebeple, karsilagilan problemlerin
karmagikligi standart ¢oziim yollar1 haricindeki secenekleri de gerekli hale
getirmektedir (Utkiir-Gillithan, 2021). Problem ¢cézme denildiginde, hedef ve en
onemli bilesenlerinden birinin problem ¢6zme oldugu matematik disiplini (Anderson,
2009) dogrudan akla gelebilir. Ciinkii problem ¢6zme, matematik Ogretiminde
merkezi bir oneme sahiptir (The National Council of Teachers of Mathematics
[NCTM], 2000). Giinliik yasam ile matematigin iliskilendirilmesi igin bireylerin,
karsilastigi problemlerin ¢6ziimiinde matematigin oynadigr rolii kavramasi ve
matematiksel olarak diisiinebilmesi 6nemlidir (The Organisation for Economic Co-
operation and Development [OECD], 2006).

Analiz etme, akil yiirtitme, yorum yapma, tahmin etme, degerlendirme ve
yansitma gibi asamalari iceren 6nemli bir yasam becerisi olarak kabul edilen problem
¢ozme stirecinde (Stacey, 2005) matematik disiplinine ihtiya¢ oldugu anlagilmaktadir.
Bu dogrultuda, matematigin giinliik hayatla iliskilendirilmesi siirecinde ve problem
¢ozme basamaklarinda ortaya ¢ikabilecek herhangi bir olumsuzlugun, karsilasilan
problemlerin  ¢oziimiintin  gergeklestirilememesine  sebebiyet  verebilecegi
diisiiniilebilir. Yigit-Koyunkaya ve digerleri (2018), 6gretmen adaylarinin matematigi
glnliik yasamla iliskilendirme hakkindaki diisiincelerini ele aldiklar1 ¢alismalarinda
ogretmen adaylarmin yapmis olduklar1 etkinliklere matematigi entegre etme
konusunda zorlandiklarim1 tespit etmis, glinliikk yasam ile matematigin
iliskilendirilmesinin gerekli oldugu sonucuna ulasmislardir. Aylar (2017), 6gretmen
yetistirme stirecinde problem ¢6zmeyi ele aldig1 calismasinda teorik bilgi ve pratik
arasinda kurulan bagin zayif olmasi ile 6gretmen adaylarmnin problem ¢6zme
konusunda zorluklar yasadifi ve problem ¢6zme asamalarina yeterince onem
vermedikleri sonucuna ulasmustir. Ayrica Isik ve digerleri (2008), yapilan
uygulamalarda matematigine yonelik kayginm olusabilecegini, egitimin miimkiin
oldugunca matematik kaygisina sebebiyet verilmeden gerceklestirilmesinin onemli
oldugunu vurgulamislardir. Kaygi, bireyin tehlike olarak gordiigii durumlardan
korkma hali ($Sahin, 2019) olarak ifade edilebilir. Karsilasilan problemlerin ¢6ziim
siirecinde ise meydana gelen matematik kaygisi, matematik disiplinini kullanmaya

yonelik olusan gerginligi ifade etmekte olup 6grenmeyi engelleyen bir faktordiir
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(Miller ve Mitchell, 1994). Ornegin i@leyen ve Altun (2017), sosyal bilimler alaninda
Oogrenim goren lisans Ogrencileri {izerinde yaptiklar1 ¢alismalarinda 6grencilerin
matematik disiplinine yonelik karamsar bir tutum ve kaygiya sahip olduklar:
sonucuna ulasmiglardir. Matematik kaygisia sebep olan biligsel ve duyussal bir¢ok
faktor bulunmaktadir (Bekdemir vd., 2004). Bu faktorlere; bireylerin sahip oldugu
farkli kisilik tipleri, matematik altyapisi (Hembree, 1990; Sloan vd., 2002), giiven
eksikligi, matematik dersinde gosterdigi basar1 diizeyi (Sloan vd., 2002; Stuart, 2000),
olumsuz okul deneyimleri (Jackson ve Leffingwell, 1999; Trujillo ve Hadfield, 1999),
ogretmen davranislar: (Jackson ve Leffingwell, 1999) vb. unsurlar ornek verilebilir.
Matematik kaygisini olusturan unsurlara goz atildiginda okuldaki matematik
ogretimi ve 6gretmenlerin tepkisinin 6n plana daha ¢ok ¢iktig1 sdylenebilir. Incelenen
calismalar dogrultusunda, bireylerde matematige yonelik olumsuz algilarin
olusmasma miimkiin oldugunca izin vermeyecek sekilde egitimin diizenlenmesi
gerektigi fikri on plana ¢ikmaktadir. Burada dikkat edilecek 6nemli bir husus
matematiksel bilgi ve becerilerin sadece okul matematik 6gretim programa igerisinde
uygulanabilirligi degil, ayn1 zamanda giinliik hayatta da islevsel hale getirilmesidir
(Kaiser vd., 2002). Bu sayede bireyler, matematigin temelinde gercek yasam
problemlerinin var oldugunu (Yigit-Koyunkaya vd., 2018) fark ederek ve matematige
yonelik bilgi ve becerilerini kullanarak matematik okuryazar1 bireyler haline

gelebilecektir.

Matematik okuryazarligimni arttirmaya yonelik uluslararasi alanda yapilan
calismalarda OECD ve NCIM gibi kuruluslarin degerlendirmeleri 6nemli rol
oynamaktadir. Ornegin OECD'nin gelistirdigi PISA (Programme for International
Student Assessment) uygulamasina gore matematik okuryazarligi ile bireylerde
problem ¢ozme becerileri, muhakeme becerileri, ¢oziim {iiretme siirecinde farkl
alanlarin bilgilerini kullanabilme gibi becerilerin 6n plana ¢iktig1 gozlemlenmektedir
(Kaiser vd., 2002; Ozgen ve Bindak, 2008). Literatiirde ¢esitli tanimlar bulunmakla
birlikte matematik okuryazarligi, matematige yonelik st diizey diistinme
becerilerine, problem ¢6zme, muhakeme yapma ve matematiksel modelleme gibi
matematiksel yeterliklere sahip olma durumudur (Kramarski ve Mizrachi, 2004;
Meaney, 2007; Niss ve Hojgaard, 2011).

Matematiksel modelleme, 21. yiizyil becerilerinin gelistirilmesinde 6nemli bir
ara¢ olarak (NCTM, 2000) yasantimizda karsilastigimiz problemlerin matematik
yardimiyla ¢oziildigii, agiklandigl ve yorumlandig bir siireg olarak tanimlanabilir

(Bukova-Giizel vd., 2016). Aynm1 zamanda problem ¢6zme, matematiksel diisiinme,
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muhakeme yapma becerileri gibi matematiksel modelleme de matematiksel
okuryazarligin temelini olusturmaktadir (OECD, 2006). Literatiire bakildiginda,
matematiksel modelleme siirecini ifade eden cesitli aciklamalar bulunmakta olup
(Milli Egitim Bakanhigi [MEB], 2013; Pollak, 1997; Stillman vd., 2007) genel olarak;
gercek diinya probleminin tanimlanmasi, problem ile ilgili faktorlerin/degiskenlerin
belirlenmesi, gercek diinya probleminin matematiksel bir problem olarak ele alinmas,
gerekli matematiksel ifadelerin belirlenmesi ve kullanimi, ortaya ¢ikan sonuglarin
gercek diinyaya uyarlanmasi, sonuglarin dogrulugunun degerlendirilmesi
asamalarmi icermektedir. Matematiksel modelleme problem ¢6zmede, bireylere farkl
bakis agis1 kazandirmada o©nemli olup problem ¢o6zme ile ilgili uygulama
glcliiklerinin oldugu durumlarda tahminlerle, 6ngoérii ve modellerle problemi
¢ozmeyi saglamaktadir. Bu sebeple matematiksel modelleme sadece matematik
alaninda degil miihendislik, teknoloji, ekonomi ve diger alanlarda kullanilmaktadir
(Tutak ve Giider, 2014). Bireylerin bu siirecte akil yiiriitme becerilerini de kullandig:
sOylenebilir. Bilginin ele alinmasi ve eldeki bilgiler dogrultusunda sonug ¢ikarmak icin
kullanilan zihinsel yaklasimlar ortaya koyma siirecinin akil yiiriitme becerilerini
temsil ettigi (Lawson, 2004) gibi matematiksel modelleme siirecini de temsil ettigini
diistinmek yanlis olmayacaktir. Ciinkii matematiksel modelleme siirecinde 6grenciler
gercek yasamda kullanabilecekleri zihinsel modeller olusturmaktadir (English, 2008).
Alan yazinda akil yiriitme becerilerini ele alan c¢alismalarda genel olarak
degiskenlerin kontrolii, hipotetik tiimdengelimsel akil yiiriitme, tiimevarimsal akil
ylriitme, nedensel ve iligkisel akil ytiriitme ve olasiliksal akil yiiriitme stirecleri ele
alinmaktadir (Lawson, 1978; Zimmerman, 2007). Matematiksel modelleme ile yapilan
bir¢ok ¢alismaya bakildiginda (Bliss vd., 2014; Edwards ve Hamson, 2007; Giider ve
Giirbiiz, 2018), tek bir dogru cevabi olmayan gercek yasam problemlerinin ele alindig;,
gercek yasam durumlarinin agiklanmasinda ve problemlerin ¢oziimiinde tahmin
etme, karar verme, yaraticat distinme gibi becerilere ihtiya¢ duyuldugu
gozlemlenmektedir. Akil yiiriitme becerilerine g6z atildiginda hipotetik-yaratict akil
ylriitme becerisinin Ozellikleri ile matematiksel modelleme siirecinin benzerlik
gosterdigi soylenebilir. Lawson (1995)'in hipotetiksel tiimdengelimsel akil yiiriitme
becerisi veya Piaget'in soyut islemler doneminde yer alan mantiksal muhakeme
becerileri, yaratict ve 0Ozgiin diistinme becerisini ele alan, varsayimlara dayal
tahminleri iceren, yaratici diistinmeyi ele alabilen, soyut islemlerin yer aldig: bir akil
yuriitmedir (Duran, 2014). Bu sebeple, akil yiiriitme becerileri varsayimlara dayali
tahminlerden sonuca ulasma, yaratici diisiinme, soyut islemleri gergeklestirebilme

yoniinden (Duran, 2014) matematiksel modelleme siirecinin ilerleyisi i¢in 6nemlidir.
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Bu siiregte ayrica gilinliik yasam problemlerinin karmasiklig1 ile bas edebilmek
amaciyla farkh disiplinler arasinda baglanti kurmanin 6nemli oldugu soylenebilir. Bir
disiplinin bilgisiyle problemlerin ¢oziilebilirligi diisiincesi, geleneksel bakis agisini
ortaya koymakta ve bu bakis acis1 sorunlari ¢ozmede yeterli gelmemektedir (Kim ve
Lee, 2022). Karsilasilan problemlere STEM egitiminde biitlinciil bir bakis agisiyla
yaklagilmaktadir. Bu yoniiyle matematiksel modellemenin STEM egitimde rahathkla

kullanilabilecegini soylemek miimkiindiir (Dogan vd., 2018).

Literatiirde yer alan gesitli calismalarin sonuglarina goz atildiginda; geleneksel-
standart problem ¢6zme siirecinin giiniimiizde bireylerin gereksinim duydugu akil
ylriitme, problem ¢ozme, iliskilendirme, matematiksel okuryazarlik gibi temel
becerileri kazandirmaya yetmedigi (Mousoulides vd., 2006, Zawojewski vd., 2003),
soyut islemleri igeren akil ytiriitme siirecinde 6grencilerin degiskenleri belirleyememe,
¢ozlim yollar1 ile ¢oziim siireci igin gereken kavramlar iliskilendirememe, gerekli
varsayimlar1 olusturamama, farkli durumlar igin ¢oziimler ortaya koyamama,
durumlar aras: kargilagtirma yapamama, mantikl ve iligkili fikirler ortaya koyamama
durumlariyla karsilastigi (Erlina vd., 2018) ifade edilmistir. Matematik disiplini
glinliik yasam problemlerini ¢ozme stirecinde 6nemli bir unsur (Isik vd., 2008) olarak
kabul gorse de giiven eksikligi, matematik dersinde yasanan basarisizliklar (Sloan vd.,
2002; Stuart, 2000) ve benzeri sebeplerle bireylerin matematigi kullanma konusunda
tedirgin hissetme, matematik kaygisina sahip olma durumunun olustugu
gozlemlenmistir. Karsilasilan bu gibi durumlar bireyin O6grenme faaliyetlerini
engellemektedir (Miller ve Mitchell, 1994). Bu nedenle var olan olumsuz diisiincelerin
devam etmesi kagimilmaz bir sonugtur. Disiplinler arasi entegrasyon siirecinde
matematik bilgi ve becerilerinin matematigin gercek yasam ile iligkilendirilmesine
imkan taniyacak sekilde ele alinmasi ve bu gibi uygulamalarin gerceklestirildigi
ogrenme ortamlarinin artirilmasi gerekliligi (Arslan ve Tlkoriicii, 2018) gz oniinde
bulundurulmalidir. Ayrica Bekdemir (2007), matematik Ogretmen adaylarinin
matematik kaygilarmi inceledigi ¢alismasinda 6gretmen adaylarinin az ya da ¢ok
miktarda kaygiya sahip olduklarini tespit etmis olup bu durumun matematik alan
disindaki 6gretmen adaylarinin da matematik kaygismna sahip olma olasiligim
arttirabilecegini diistinmektedir. Incelenen calismalar dogrultusunda; bu ¢alismanin
gercek yasam problemlerinin ¢oziimiinde bilimsel tahminlerden ve sayisal verilerden
yola gikilarak mantikli diistinme yapisinin olusturulmasinda, sayisal veriler ve
matematiksel hesaplamalara kars: yasanan korkunun azaltilarak, matematiksel bilgi
ve becerilerin arttirilabilecegine yonelik yol gostermesi agisindan Ornek olabilecegi

ongoriilmektedir. Disiplinler arasi bakis agis1 olusturarak gilinlilk yasam
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problemlerinin ¢oziilmesini amacglayan STEM etkinlikleri, bireylerin matematigin
glinliik yasamdaki yerini fark etmeleri bakimindan onemlidir. Bu dogrultuda, STEM
etkinliklerini ~ gerceklestirirken =~ matematik  disiplininin = entegrasyonunda
kullanilabilecek matematiksel modelleme stireci hakkinda fikir sahibi olunmasi,
bireyler i¢in bir ihtiyag haline gelebilir. Ayrica bu ¢alismada matematiksel modelleme
uygulamalar1 kapsaminda problem durumu olarak belirlenen ¢evre sorunlarina
yonelik ¢oziim olusturma siirecinin ¢evreye yonelik yapilacak etkinlikler igin fikir
verebilecegi disiiniilmektedir. Bu c¢alismada, matematiksel modelleme ile
yapilandirilmis STEM egitiminin fen bilgisi 0gretmen adaylarinin akil yiiriitme
becerileri, matematiksel yeterlik ve matematik kaygisina etkilerinin incelenmesi

amaglanmistir. Arastirma kapsaminda asagidaki alt problemlere yanit aranmaistir:

1. Fen bilgisi 6gretmen adaylarinin akil yiirlitme becerileri ontest-sontest puanlari

arasinda anlamli bir fark var midir?

2. Fen bilgisi 6gretmen adaylariin matematiksel modelleme 6z yeterlikleri ontest-

sontest puanlar1 arasinda anlaml bir fark var midir?

3. Fen bilgisi 6gretmen adaylarmin matematik okuryazarlhigi 6z yeterlikleri ontest-

sontest puanlar1 arasinda anlaml bir fark var midir?

4. Fen bilgisi 6gretmen adaylarmin matematik kaygisi ontest-sontest puanlari arasinda

anlaml bir fark var midir?

5. Fen bilgisi 6gretmen adaylarinin egitim siirecine iliskin goriisleri nelerdir?

YONTEM
Arastirmanin Modeli

Arastirmada i¢ ice karma desen kullanilmustir. I¢ ice karma desende nicel veya nitel
desenin yiiriitiilmesi sirasinda, Oncesi veya sonrasinda diger desen olan nitel veya
nicel desene ait veriler toplanip ¢oziimlenebilmektedir (Creswell ve Plano-Clark, 2011)
Nicel ve nitel verileri iceren i¢ ice karma desende nicel veriler, nitel verilerle
desteklenebilmektedir (Yildirim ve Simsek, 2018, s. 327). Bu dogrultuda arastirma
sorular1 biiytiik olgtide nicel verilerle iligskilendirilmigtir. Aragtirmanin nicel kismini tek
grup ontest-son test deneysel deseni olusturmaktadir. Nitel yontem nicel calismayla
iliskilendirilerek nicel verilerin desteklenmesi ve yorumlanmasi amaciyla deneysel

islem sonunda arastirmaya dahil edilmistir.
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Calisma Grubu

Bu arastirma, 2021-2022 egitim 6gretim yilinda bahar doneminde, Akdeniz Bolgesinde
yer alan bir devlet {iniversitesi egitim fakiiltesinde gerceklestirilmistir. Calisma
grubunu fen bilgisi egitimi ana bilim dalinda kayith 3. simif 6gretmen adaylar: (N= 38,
31 Kiz, 7 Erkek) olusturmaktadir. Zaman ve maliyet gibi smirhiliklar goz oniinde
bulundurularak o6gretmen adaylarinin seg¢iminde kolay ulagilabilir ornekleme

yontemlerinden uygun o6rnekleme (Biiytikoztiirk vd. 2018, s. 95) kullanilmistir.
Veri Toplama Araclar

Hipotetik Yaratici Akil Yiiriitme Becerileri Envanteri: Duran (2014) tarafindan gelistirilen
23 maddelik ytizdeliklerle derecelendirme (% 20, % 40, % 60, % 80, % 100) yapilan 6l¢ek
bes alt boyuta (hipotetik diisiinme ve yaraticilik, oranli diistinme, degiskenleri
belirleme ve kontrol etme-kombinezonlu diisiinme, korelasyonel diistinme, olasilikl
diisiinme) sahiptir. Envanterin alt boyutlarini1 ihmal ederek toplam puan iizerinden
yapilan analizlerde envanterin tamamindan almabilecek maksimum puan 115,
minimum puan ise 23’tiir. Envanterden yiiksek puan alinmasi, katilimcinin Lawson
(1995)’in hipotetiksel timdengelimsel akil yiiriitme becerisi veya Piaget’in soyut islem
donemi mantiksal muhakeme becerilerine dair algis1 ve yaratici, 6zgiin diistinme
becerisine iliskin algisinin yiiksek oldugunu, alman diisiik puanlar ise mantiksal
muhakeme ve yaraticl diistinme becerisine iliskin algisinin diisiik oldugu anlamma
gelmektedir. Faktor analizi i¢in hesaplanan KMO degeri .84, CFI .90, GFI .87, RMSEA
.056 olarak hesaplanmis olup tespit edilen faktorler toplam varyansin % 52.97’sini
acikladig: tespit edilmistir. Cronbach Alfa giivenirlik degeri 6lgegin tamamu igin .89,
alt boyutlar bakimindan sirasiyla .85, .71, .67, .73, .65 olarak hesaplanmistir (Duran,
2014). Bu calismada elde edilen Cronbach Alfa degeri .95 iken alt boyutlar bazinda
sirasiyla .91, .87, .84, .85, .87 bulunmustur.

Matematiksel Modelleme Yeterlikleri Icin Oz Yeterlik Olcegi: Koyuncu vd. (2016)
tarafindan gelistirilen 17 maddelik 51i likert tipinde (1: Kesinlikle Katilmiyorum, 2:
Katilmiyorum, 3: Kararsizim, 4: Katiliyorum, 5: Kesinlikle Katiliyorum) tek boyutlu
Olgektir. Faktor analizi i¢in hesaplanan KMO degeri .91 ve Bartlett testi degeri ise X>=
1058.85, p= 0.000 olarak hesaplanmis olup tespit edilen faktor toplam varyansin %
44.47'sini acgikladig1 tespit edilmistir. McDonald’s w degeri .97 Cronbach Alfa
guvenirlik degeri .91 olarak hesaplanmistir (Koyuncu vd., 2016). Bu calismada
Cronbach Alfa degeri .96 bulunmustur.

Matematik Okuryazarligt Oz Yeterlik Olcegi: Ozgen ve Bindak (2008) tarafindan
gelistirilen 25 maddelik 571i likert tipinde (1: Tamamen Katilmiyorum, 2:
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Katilmiyorum, 3: Kararsizim, 4: Katiliyorum, 5: Tamamen Katiliyorum) olumlu ve
olumsuz madde ayriminin oldugu tek boyutlu 6lgektir. Faktor analizi i¢in hesaplanan
KMO degeri .92 ve Bartlett testi degeri ise X?=3260.50, p< .01 olarak hesaplanmis olup
tespit edilen faktor toplam varyansin % 42.85’ini acgikladig: tespit edilmistir. Cronbach
Alfa giivenirlik katsayist .94 olarak hesaplanmistir (Ozgen ve Bindak, 2008). Bu
calismada Cronbach Alfa degeri .93 bulunmustur.

Iki Boyutlu Matematik Kaygis: Olgegi: Bai vd. (2009) tarafindan gelistirilen Akgakin vd.
(2015) tarafindan Tiirkceye uyarlanan 14 maddelik 51i likert tipindeki 6lgek “pozitif
etki” ve “negatif etki” olmak tizere iki alt boyuta sahiptir. Negatif etki alt boyutunda
Olcek puanlamas: “1: Kesinlikle Katilmiyorum, 2: Katilmiyorum, 3: Kararsizim, 4:
Katiliyorum, 5: Kesinlikle Katiliyorum” seklindeyken pozitif etki alt boyutunda
puanlama tam tersi ile yapilmaktadir. Faktor analizi i¢in hesaplanan KMO degeri .94
ve Bartlett testi degeri ise X?91=3169.944; p< .05 olarak hesaplanmis olup tespit edilen
faktorler toplam varyansimn % 58.39'unu agikladig tespit edilmistir. Cronbach Alfa
guvenirlik degeri Olgegin tamamu icin .91, pozitif ve negatif alt boyutlar ise sirasiyla
.84 ve .90 olarak hesaplanmistir (Akcakin vd., 2015). Bu calismada elde edilen
Cronbach Alfa katsayis1 .96 iken alt boyutlar bazinda sirasiyla .92 ve .97 bulunmustur.

Goriis Formu/Sorulari: Hazirlanan gortis formu ile uygulama siirecinin etkilerini
incelemek amaciyla 38 6gretmen adayinin yazili olarak goriisleri alinmistir. Nitel
veriler nicel verilerin incelenmesi sonucu ortaya ¢ikan sonuglarin agiklanmasi,
yorumlanmasi i¢in elde edilebilmektedir (Yildirim ve Simsek, 2018, s. 327). Bu sebeple
goriis sorular1 olusturulmustur. Uzman goriislerine bagvurulduktan sonra 6gretmen
adaylarma yoneltilmistir. Bu baglamda, uygulama siirecinin degerlendirilmesine
yonelik olarak “Gergeklestirilen egitimde yapilan matematiksel modellemelerin
olumlu ya da olumsuz ne gibi etkileri oldugunu diisiintiyorsunuz?” ve “Cevre
sorunlarina yonelik yapilan matematiksel modellemelerin herhangi bir etkisi/etkileri
oldugunu disiintiyor musunuz? Etkisi oldugunu diistiniiyorsaniz agiklayabilir
misiniz?” sorular1 araciligiyla cevre sorunlarinin entegre edildigi matematiksel

modellemeler hakkinda fikirlerini belirtmeleri beklenmistir.
Verilerin Toplanmasi

Veri toplama araglari ile verilerin toplanabilmesi amaciyla 6lgek kullanim izinleri, Etik
Kurul izni (Akdeniz Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirma ve Yayin
Etigi Kurulunun 30.11.2021 tarih ve 416 sayili onay1) ve uygulama izni (Egitim

Fakiiltesi izni) alinmustir.
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Uygulama Siireci

1. Fen bilgisi 6gretmen adaylarinin STEM etkinlikleri kapsaminda ele alinan giinliik
yasam problemlerini ¢dzmeye yonelik akil yiirtitme becerileri ve matematiksel
modellemenin giinliik hayattaki yerini irdeleyebilmeleri agisindan STEM
entegrasyonunda yer alan matematik disiplinine yonelik bakis agilarini ele alabilmek
amaciyla arastirmanin kapsamina uygun olabilecegi diistintilen veri toplama araglar

alan yazin taramasi sonucunda belirlenmistir.

2. Gergek yasam problemlerine ¢6ziim yollar1 aramayr saglayan matematiksel
modelleme uygulamalar1 (Dogan vd., 2018) icin konu-kapsamin se¢iminde diinya
genelinde insan kaynakli cevre sorunlarinin ekosistemlerde meydana getirdigi
problemlere (Dandotiya ve Sharma, 2022) yonelik ¢oziim arayislar1 dikkate alinarak
uygulama siirecinde 5 matematiksel modelleme etkinligi yapilmasi planlanmuistir.

Egitim siireci toplam 12 hafta siirmiistiir.

3. Egitim siireci icin oncelikle STEM ve matematiksel modellemeye yonelik ders
dokiimanlari, yonergeler olusturulmus ve 6gretmen adaylaria konuyla ilgili bilgiler
verilmigtir. Uygun Ornekleme yoluyla belirlenen 6gretmen adaylar1 uygulama
stirecinde 4-5"er kisilik gruplara ayrilmis olup 6gretmen adaylarina verilen talimatlar
dogrultusunda (belirlenen gevre sorunlarma ¢oziim tliretmek amaciyla matematiksel
modelleme kriterleri dogrultusunda matematiksel modellemelerin yapilmasi ve
sunulmasi) deneysel islem gerceklestirilmistir. Dikkat edilmesi gereken kriterler

dogrultusunda 6gretmen adaylari siireg igerisinde gozlemlenmistir.

4. Matematiksel modellemelerin yapilmasinda ogretmen adaylarina “1. Problemi
anlama, 2. Degiskenleri se¢me ve varsayimlar1 kurma, 3. Matematiksellestirme, 4.
Matematiksel modelleri kurma ve birlestirme, 5. Matematiksel ¢Oziimii
gerceklestirme, 6. Coziimleri yorumlama, 7. Modeli dogrulama” veya “1. Gergek
diinya probleminin tanimlanmasi, 2. Odaklanilacak onemli faktorlerin belirlenmesi, 3.
Kriter ve smmrhiliklar dogrultusunda g6z oOniinde bulundurulacak faktorlerin
belirlenmesi, 4. Gergek diinya probleminin matematiksel bir problem haline
cevrilmesi, 5. Gerekli matematigin belirlenmesi, 6. Sonuglarin belirlenmesi icin
matematigin kullanimi, 7. Sonuglarin gercek diinyaya uyarlanmasi, 8. Sonuclarin
mantikli olup olmadigimi belirleyerek stirecin basarili bir sekilde tamamlanmasi
durumunda raporlastirma veya islemin tekrar edilmesi” asamalarindan (Borromeo-
Ferri, 2006; Hidiroglu vd., 2014; Pollak, 1997) bahsedilmis olup 0gretmen adaylarinin
bu asamalar dogrultusunda gevre sorunlarma yonelik ¢oziim {iretmeleri istenmistir.

Disiplinler arasi entegrasyonun saglanmasi ve ortak bir baglamin olusturulmasi igin
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bahsedilen asamalarin haricinde STEM yaklasimindan faydalanilmis olup burada
disiplinlerin entegrasyonu, model olusturma asamasina gecilmeden 6nce problemin
¢oztimiinde etkili olabilecegi diisliniilen alanlarin dahil edilmesi ile saglanmaktadir
(Dogan vd., 2018).

5. Ogretmen adaylar1 uygulama siirecinde STEM yaklagimi araciligiyla olusturduklari
matematiksel modelleme etkinliklerini somutlagstirmak amaciyla karton, mukavva vb.
malzemelerle somut modelleri (Ornek: Sekil 2’deki ilk grselde 6gretmen adaylarinin
kurakliga karsi yagmur suyu depolama sistemini ifade eden somut modeli
goriilmektedir) tasarlamiglardir. Ayrica Ogretmen adaylarmmin olusturduklar:
matematiksel modellemeler ve somut modeller dogrultusunda fen, matematik
bilgisinin teknoloji ve miihendislik disiplinleriyle harmanlanarak gerceginin bir
prototipini olusturmak amaciyla robotik ve kodlama uygulamalar: arastirmacilar
tarafindan modelleme siirecine dahil edilmistir. Bu baglamda olusturulan
matematiksel modellemelerin gilinliik yasama aktarilabilirligine yonelik ornek tegkil
etmesi amaclanmistir. Bir donem boyunca uygulanan matematiksel modelleme ile

yapilandirilmis STEM egitim programi asagidaki gibidir:

Tablo 1. Uygulama Siirecinde Yapilan Etkinlikler

Haftalar Yapilan Etkinlikler

1,2,3,4,5, 6. Hafta Uygulama stireci ile ilgili genel bilgilendirme,
Matematiksel modelleme ve STEM kavramu ile ilgili
bilgilendirme (modelleme nedir, geleneksel matematik
problemlerinden farki nedir, modellemede tek bir
¢ozlim yontemi olmadifl, sonugtan ziyade siirece
odaklanmalar1 gerektigi, matematiksel modelleme
orneklerinin sunularak oOgrencilerin siirece asina

olmalari)

7. Hafta Etkinlik 1: Enerji kullaniminin, elektrik faturas:
tutarinin azaltilmasina yonelik ¢6ziim iiretme

8. Hafta Etkinlik 2: Iklim degisikligine ¢o6ziim {iretme

9. Hafta Etkinlik 3: Orman tahribatina ¢6ziim tretme

10. Hafta Etkinlik 4: Cevreyi kirleten atiklara ¢oziim tiretme

11. Hafta Etkinlik 5: Kurakliga ¢oziim iiretme

12. Hafta Gergeginin  prototipini  olusturma  (Ogretmen

adaylarinin sunduklar1 modelleme etkinligi Onerisi
dogrultusunda somut ornekler olusturma etkinligi —
Ornek: Orman yangini uyart sistemi (Orman
yanginlarinin dnlenmesi amaciyla belirlenen sicaklik
araligi ve nem degerleri dogrultusunda uyar1 veren
elektronik devre elemanlarindan olusturulmus devre
modeli, kullanilan malzemeler: Arduino UNO sensor
seti)
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Uygulama Siirecinden Modelleme Ornegi ve Gorseller

Matematiksel modelleme ile yapilandirilmis STEM egitimde 6gretmen adaylar

tarafindan hazirlanan modelleme O6rnegi ve siirece dair 6rnek gorseller asagidaki

gibidir:

vaparak agiklayimz.

Problem Durumu: Omman tahribatina c¢oézim olabilecek uyvgulamalart matematiksel modelleme

N s 0T S
ORMAN TAHRIBATI NEDIR?

Ihmal, dikkatsizlik ve dogal nedenler nedeniyle gikan orman
yanginlannin sebepleri siralamas

+ihmal ve dikkatsizlik nedeniyle ¢ikan orman yanginlan
*Ormanda guvenlik tedbiri anmadan ateg yakilmas:
+Yakilan ategin sondiirmeden birakiimas:

enel olarak bitki 6rtisu surekli tahrip +Snmemi sigara izmariti ve kibritin yere atilmasi
ir. Bitki OrtUsOnGn tahrip edik *Orman iginde veya bitigigindeki tarlalarda istenmeyen ot veya anizin
ak ve yan kurak alanlarda g yakilmas
*Gece igin ormanda ategl
hrip edilen +Cam ve cam kinklaninin ormanda birakiimas:
ortistnun tekrar ye naktadir. Bu durum bu orman iginde ategh
sahalarda rizgar en se gollesmeye +Kasith gikarilan orman yanginlan
. ¢ +Tarla veya otlaklan genigletmek igin ormanin bilerek yakilmasi
olmaktadr. *Orman iginde yapilan kanunsuz igleri gizlemek igin yangin gikanimasi
«Birilerinden intikam almak veya bir seyi sabote etmek igin yangin
Gikariimas:
~Yabani hay igin yangin

Orman yanginlarini daha ortaya gikmadan onlemek igin alinacak tedbirleri maddeler halinde
siralayacak olursak; PROBLEM DURUMU
1- Orman Genel Midirligi, yangin ¢kma ihtimali yiiksek yerleri tespit edip etkin dnlemler almali.
2- Ormanda ates ve sigara i i yanik olarak atil i

3- Ormanlara yangin gézetleme kuleleri yapilmahdir. Aynica yangin mevsimi boyunca yangin riski
yiiksek olan ormanlarda motorize yangin ekipleri bulundurulmalidir.

4- Yangn riskinin yi igi kurak gerek duy: ormana girlg ve gikislar
yasaklanmahidir.

S- Ormanlara cam ve cam kinklar atiimamahidir.

Belediye Bagkani All Bey son zamanlarda iige ormanlarinin gok zarar gérmesinden dolays, yanan
ormanlan yeniden agaglandirmay! disiinmektedir. Bu agaglan atese dayanikh, en cok oksijen treten
ve diisik maliyetli olmasina gore nitelendirip Bu kriterler ile herhangi bir
yangin durumunda hasari en aza indirgemek Istemektedir. Asa@ida verilen agag tiirleri ve
ozelliklerine gore en diisiik maliyetle hangi afiac tirunii segmelidir? Sectifi aac fidanlarinin sayisini
ve toplam maliyetlerini bulunuz (Agaglandirilacak afan 10,000 m2'lik =1 hektar )

6- Orman gorev yapacak pe yanginla miicadele konusunda gerekli egitim
verilmelidir.

7- Ozellikle yangina hassas bélgelerdeki yerlesim birimlerinde oturan halka eitici ve uyanc bilgiler
verilmelidir.

8- Yangina zamaninda midahale dnemli. Bir yangin durumunda 177 yangin ihbar hattina zaman
kaybetmeden haber verilmelidir.

Agaglar Ihektara disen | Toplam maliyet | Ganliik toplam
agag | aretilen Oksijen

AgagTurd Fiyat (adet) Dikilme Sildigi | Gunlk Greteigi

Oksijen mikars Ladin 380 ane 38.000TL 9.120kg
Ladin 100TL 5 metre aralikla 24 kg Kizlgam 600 tane 30.000TL 21.600 kg
Kazilgam 50TL 4 metre aralikla 36 kg Ardic 600 tane 24.000TL 24.000 kg
Ardig 30TL Amevearshkda  40kg Servi 2450 tane 147.000TL 73.500 kg
Servi 60TL 2meveanalkla  30kg

Agaglarin atese dayaniklilik sirasi
Servi> Ardic> Ladin> Kizilgam

Sekil 1. Ogretmen Adaylar: Tarafindan Hazirlanmis Matematiksel Modelleme Ornegi
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Sekil 2. Uygulama Siirecinden Ornek Gorseller

Verilerin Analizi

Nicel verilerin normal dagilim gosterip gostermedigini belirlemek amaciyla normallik
varsayim testlerinden Kolmogorov-Smirnov testi 35’ten biiyiik Orneklem
biiyiikligiiniin oldugu arastirmalarda kullanilmaktadir (McKillup, 2012, s. 321-322).
Bunun yani sira garpiklik, basiklik katsayilari da verilerin dagilimlarinin kontrol
edilmesinde bir diger parametrelerdir (Abbott, 2014; Demir vd., 2016). Bu baglamda,
aragtirmada Kolmogorov-Smirnov testi, carpiklik ve basiklik katsayilar1 incelenmistir.
Hesaplanan p degerinin 0.05’ten biiylik (Biiylikoztiirk, 2011, s. 42), carpiklik ve
basiklik degerlerinin -1.5 ile +1.5 araliginda olmasi normal dagilim oldugunu ifade
etmektedir (Tabachnick ve Fidell, 2015). Verilerin normal dagilim gosterdigi tespit
edilmis olup On test-son test karsilastirmalarinda bagimli Orneklemler t-testi
kullanilmigtir. On test ve son test puanlari arasinda meydana gelen istatistiksel
farkliliklarin etki biiyiikliigliniin tespit edilmesi amaciyla Cohen’s d degerleri
hesaplanmistir. Cohen’s d degerleri; kiigiik (0.20), orta (0.50), biiytik (0.80) etki olarak

belirlenmistir (Cohen, 1988). Nitel verilerin analizinde betimsel analiz ve igerik analizi
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yapilmustir. Belirgin olmayan yapilarin tespitinde igerik analizi gerceklestirilirken
belirgin olan yapilar i¢in betimsel analiz kullanilmaktadir (Yildirim ve Simsek, 2018,
s. 239). Her bir 6gretmen aday1 kodlama islemi sirasinda numaralandirilmistir (O1,
02, ...). Ogretmen adaylarinin uygulama siirecini olumlu ya da olumsuz etkileri
bakimindan degerlendirmelerine yonelik verdikleri cevaplar dogrultusunda tema ve
kodlar olusturulmustur. Elde edilen verilerin inandiricihgmin arttirilmasi (Guba ve
Lincoln, 1982) i¢in yontem tiggenlemesi, gozlemci iiggenlemesi, dogrudan alintilama,
uzman goriisiine basvurma segenekleri kullanmilmistir. Belirlenen temalar altinda
ortaya ¢ikan kodlarin uygunlugu igin gortis birligi kriteri (Miles ve Huberman, 1994)
dikkate alinmis, uyum giivenirligi Glivenirlik = Gortis Birligi / (Gortis Birligi+ Gortis
Ayriligr) x 100 formiiliiyle % 93.83 olarak hesaplanmistir. Kodlamada karsilasilan
uyumsuzluk problem ¢dzmeye yonelik ifadelerin kodlama asamasinda ortaya ¢ikmais
olup kimi 6gretmen aday1 cevreye yonelik olumlu etkisine vurgu yaparken kimi
ogretmen aday1 ise problem ¢6zme konusunda daha genel ifadelerde bulunmus aym
zamanda kendilerine olumlu etkisini vurgulamigtir. Bu sebeple “Cevre problemlerini
¢ozmede yol gosterme” kodunun haricinde “problemi ¢o6zmede kolaylik saglama”

kodu da olusturulmustur.

BULGULAR

“Hipotetik Yaratict Akil Yiirtitme Becerileri Envanteri”, “Matematiksel Modelleme
Yeterlikleri Igin Oz Yeterlik Olgegi”, “Matematik Okuryazarhg Oz Yeterlik Olgegi”,
“Iki Boyutlu Matematik Kaygisi Olgegi” ve goriis formundan elde edilen verilere

asagida yer verilmistir.
Arastirmanin Birinci Alt Problemine iliskin Bulgular

“Fen bilgisi 0gretmen adaylarmin akil yiirtitme becerileri ontest-sontest puanlari
arasinda anlaml bir fark var midir?” alt problemine iliskin bulgulara Tablo 2'de yer

verilmistir.

Tablo 2. Fen Bilgisi Ogretmen Adaylarmn Hipotetik Yaraticit Akil Yiiriitme Becerileri Envanteri
Ontest-Sontest Puanlarma Ait Bagimli Orneklemler t-Testi Sonuclart

Alt Boyut Test N X SS SD t Y Cohen’s

d

1.Hipotetik diigiinme ve On Test 38 16.89 451 37 -2.629 .012* 48
yaraticilik

Son Test 38 19.03 4.39
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Alt Boyut Test N X SS SD t P Cohen’s
d
2. Oranli diistinme On Test 38 1829 379 37 -2109 .042* 45

Son Test 38 20.06 396

3. Degiskenleri belirleme ve On Test 38 2379 331 37 -2.081 .044% .39
kontrol etme-kombinezonlu

diisiinme Son Test 38 2513 352

4. Korelasyonel diigiinme On Test 38 1476 276 37 -2.292 .028* .53

Son Test 38 1624 282

5. Olasilikl diigtinme On Test 38 10.60 233 37 -2.844 .007* .63
Son Test 38 12.08 236

Toplam On Test 38 8434 1371 37 -2.872 .007* .57
Son Test 38 9253 14.67

*p<.05

Tablo 2 incelendiginde fen bilgisi 6gretmen adaylarinin uygulama 6ncesi ve uygulama
sonrasina ait toplam hipotetik yaratica akil yiiriitme beceri puanlarn
kargilagtirildiginda son test puanlari lehine (X=92.53) anlaml bir farklilik oldugu tespit
edilmistir (ter= -2.872, p= .007). Alt boyutlar bakimindan ele alindiginda tiim alt
boyutlarda da son test puanlari lehine (Xakisr= 19.03; Xeakisrz= 20.05; Xsaktors= 25.13; Xaktors=
16.24; Xsakwrs= 12.08) anlamli bir farklilik oldugu tespit edilmistir (ter= -2.629, p=.012;
ten= -2.109, p= .042; ten= -2.081, p= .044; ten= -2.292, p= .028; ter= -2.844, p= .007).
Hesaplanan Cohen’s d etki biiytiikliigli degerlerine bakildiginda tespit edilen anlaml
farkliliklarin hipotetik diistinme ve yaraticilik, oranli diisiinme ve degiskenleri
belirleme ve kontrol etme-kombinezonlu diisiinme alt boyutlarinda kiigiik-orta arasi
bir etkiye; korelasyonel diisiinme, olasilikli diisiinme alt boyutlar1 ve toplam puanda
orta-bliyiik arasi bir etkiye sahip oldugu goriilmektedir. Bu sonuglarla birlikte 6n test
ve son test ortalamalar1 arasindaki farkin kabul edilebilir etki deger arali1 icerisinde

yer aldig1 ifade edilebilir.
Aragtirmanin Ikinci Alt Problemine iliskin Bulgular

“Fen bilgisi 6gretmen adaylarmin matematiksel modelleme 6z yeterlikleri ontest-
sontest puanlar1 arasinda anlamli bir fark var mudir?” alt problemine iliskin bulgulara

Tablo 3’te yer verilmistir.

- -
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Tablo 3. Fen Bilgisi Ogretmen Adaylarmin Matematiksel Modelleme Yeterlikleri Icin Oz Yeterlik
Olcegi On Test-Son Test Puanlarima Ait Bagimli Orneklemler t-Testi Sonuclart

Test N X SS SD t p Cohen’s d
On Test 38 60.00 9.54 37 -3.477 .001* 0.76
Son Test 38 67.95 11.22
*p<.05

Tablo 3 incelendiginde fen bilgisi 6gretmen adaylarinin uygulama oncesi ve uygulama
sonrasina ait matematiksel modelleme yeterlik puanlar1 karsilastirildiginda son test
puanlari lehine (X= 67.95) anlamli bir farklilik oldugu tespit edilmistir (ter= -3.477, p=
.001). Hesaplanan Cohen’s d etki biytkligii degerine bakildiginda tespit edilen
anlamli farkliligin orta-biiyiik arasi bir etkiye sahip oldugu goriilmektedir. Bu
sonuclarla birlikte 0n test ve son test ortalamalar1 arasindaki farkin kabul edilebilir etki

deger aralig1 igerisinde yer aldig1 ifade edilebilir.
Arastirmanin Uciincii Alt Problemine iliskin Bulgular

“Fen bilgisi 6gretmen adaylarinin matematik okuryazarhigr 6z yeterlikleri ontest-
sontest puanlar1 arasinda anlamli bir fark var midir?” alt problemine iliskin bulgulara

Tablo 4’te yer verilmistir.

Tablo 4. Fen Bilgisi Ogretmen Adaylarmin Matematik Okuryazarligi Oz Yeterlik Olcegi Ontest-

Sontest Puanlarina Ait Bagimli Orneklemler t-Testi Sonuclart

Test N X SS SD t P Cohen’s d
On Test 38 88.34 1263 37 -2.611 .013* 0.57
Son Test 38 96.05 14.37
*p<.05

Tablo 4 incelendiginde fen bilgisi 6gretmen adaylarinin uygulama 6ncesi ve uygulama
sonrasina ait matematik okuryazarlig1 6z yeterlik puanlari karsilastirildiginda son test
puanlari lehine (X= 96.05) anlamli bir farklilik oldugu tespit edilmistir (ter=-2.611, p=
.013). Hesaplanan Cohen’s d etki biiyiikliigii degerine bakildiginda tespit edilen
anlamli farkliigin orta-biiyiik arasi bir etkiye sahip oldugu goriilmektedir. Bu
sonuclarla birlikte on test ve son test ortalamalar1 arasindaki farkin kabul edilebilir etki

deger aralig1 igerisinde yer aldig1 ifade edilebilir.
Aragtirmanin Dérdiincii Alt Problemine iliskin Bulgular

“Fen bilgisi 6gretmen adaylarinin matematik kaygisi ontest-sontest puanlar: arasinda

anlamli bir fark var midir?” alt problemine iliskin bulgulara Tablo 5’te yer verilmistir.
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Tablo 5. Fen Bilgisi Ogretmen Adaylarmm Iki Boyutlu Matematik Kaygis: Olcegi Ontest-Sontest

Puanlarma Ait Bagimli Orneklemler t-Testi Sonuclart

Alt Boyut Test N X SS SD t P Cohen’s d
1. Pozitif On Test 38 18.76 7.69 37 -2.051 .047* 0.48
Btki SonTest 38  22.05 5.94
2. Negatif On Test 38 25.39 9.66 37 2.358 .024* 0.55
Etki

Son Test 38 20.29 8.71
Toplam On Test 38 42.63 16.12 37 2.473 .018* 0.56
Son Test 38 34.24 13.44

*p<.05

Tablo 5 incelendiginde fen bilgisi 6gretmen adaylarinin uygulama oncesi ve uygulama
sonrasina ait toplam matematik kaygisi puanlari karsilagtirildiginda son test puanlari
lehine (X=34.24) anlamh bir farklilik oldugu tespit edilmistir (ten= 2.473, p=.018). Alt
boyutlar bakimindan ele alindiginda her iki alt boyutta da son test puanlar1 lehine
(Xiaktor1 = 22.05; Xsakiorz= 20.29) anlamli bir farklilik oldugu tespit edilmistir (te7= -2.051,
p= .047; ter= 2.358, p= .024). Hesaplanan Cohen’s d etki biiyiikliigti degerlerine
bakildiginda tespit edilen anlamli farkliliklarin pozitif etki alt boyutunda kiigtik-orta
arasi bir etkiye; negatif etki alt boyutu ve toplam puanda orta-biiyiik arasi bir etkiye
sahip oldugu goriilmektedir. Bu sonuglarla birlikte 6n test ve son test ortalamalar:

arasindaki farkin kabul edilebilir etki deger aralig1 igerisinde yer aldig1 ifade edilebilir.
Aragtirmanin Besinci Alt Problemine iliskin Bulgular

“Fen bilgisi 6gretmen adaylarmin egitim stirecine iliskin gortisleri nelerdir?” alt

problemine iliskin bulgulara Tablo 6’da yer verilmistir.

Tablo 6. Fen Bilgisi Ogretmen Adaylarinin Egitim Siirecini Degerlendirmeye Dair Goriiglerine Ait

Bulgular
Tema Kodlar Ornek Alint1 ifade Ogrenci f
Ogretmen Matematiksel 019:“...... Farkli bakis (O2, O10, 11
adayina olumlu modelleme ile acilarimdan problemi incelememe, 013, 015,
etki giinliik yasami olaylara farkl yaklagmama sebep 019, O20,
iliskilendirme oldu. Matematik hayatimizin 030, 031,
neresinde sorusuna da cevap 035, 036,
oldu........ ” 038)
Ll si’ 19 L si‘

TIONE EDUCATIONE



Matematiksel modelleme ile yapilandiriimig STEM egitiminin akil yiriitme becerisi,
matematiksel yeterlik ve kaygiya etkisi

> 3(1),2024> EDUCATIONE >

Tema Kodlar Ornek Alint: ifade Ogrenci f
Ogretmen Problemi anlamada O7:“...... Problemin zorlugunu (Ol, 02, 07, 7
adayma olumlu kolaylik saglama azaltr daha 1yi anlagilmasim 011, 014,
etki saglar......” 031, 0O35)
Somutlastirma O11: “........Problem durumunu (Ol, 02, 07, 7
somutlagtirmada yardimct 011, 014,
oldu....... " 031, O35)
Igi gekici 02:“........ Giinliik hayatta (2, 04, O6, 7
karsilastigimiz sorunlarin O16, 025,
coziimlerine yonelik yaptiimiz 026, 031,
hesaplamalarin gozle goriilebilir 038)
etkisini gormek ilgimi
cekti........ "
Modelleme hakkinda O26: “....... Matematiksel (C)4, 010, 7
bilgi edinme modelleme hakkinda hicbir bilgiye 017, O21,
sahip degildim ama bu ders 025, O26,
sayesinde bunu 6grendim....... 7 038)
Farkl disiplinleri O13: “...... Modellemenin ((510, 013, 6
iligskilendirme hayatin her alaminda oldugunu 015, 019,
ogrenmis oldum......” 020, 030)
Hayata farkli bakis 020: “....... Sorunlara farkl (010, O15, 5
acist ile yaklagsma boyutlarda bakmay: 019, 620,
dgrendim.....” 030)
Problemi ¢ozmede O8: “..... Herhangi bir (04, 08, 028, 5
kolaylik saglama problemi ¢ozmemi 031, 037)
kolaylastirds.........”
Matematiksel O38: “........Beni matematiksel (037, O38) 2
disiinme olarak diisiinmeye ittigi icin
matematigi daha ¢ok sevmemi
sagladi....... "
Detayh diisiinme O5: ... Daha detayli (O5) 1
diisiinmeyi sagladu...... "
Sistematik diisiinme ~ O32: “....... Sistematik (032) 1
diisiinmeyi saglwyor...... "
Ezber yapmadan 033: “......... Modelleme ezber (O33) 1
O0grenme yapmadan 6grenmemi
saglwyor....... "
Ogretmen Ayrintih O7: ... Model olusturma 07, 023, 3
adayina olumsuz giicliigii uzun siireli, ayrmtili bir -~ O33)
etki is olmasit........ ”
Zorlayicl O16: “....... Matematiksel (016, 026, 3
modellemeler zorlayict ve kafa 038)
karistiricrydi ama bir siire sonra
zevkli ve kolay hale geldi...... "
S 20 v
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Tema Kodlar Ornek Alint1 ifade Ogrenci f
Ogretmen Zaman alict 033: “........Uzun bir siire (©7, O33) 2
adaymna olumsuz harcryoruz...... "
etki
Sikici 023:“...... Gereksiz derecede (O23) 1
fazla ayrintily, sikiciyda....... "
Cevre sorunlari ve O11: “...... Cevre sorunlarini (02, 08,011, 10
¢oziim yollarini biiyiik olciide gosteriyor ve 024, O25,
verilerle coziimlerini bulmada kolaylik 026, 031,
somutlastirma saghyor...... ” 032, 033,
035)
Cevre problemlerini ~ O19: “...... Cevreyi korumak (O4,08,011, 9
¢bzmede yol konusunda bilinglenmemizi 013, 015,
gosterme saglamamn yani sira bu 019, 028,
sorunlara ¢oziim bulmaya 031, 037)
calismak onlenebilir olduklarum
gark etmemi sagladi. Artik daha
cok dikkatli davraniyorum
diyebilirim...... "
Cevreye etkisi var  Cevre sorunlarina 026: “....... Bu sayede bir (010, 012, 9
/ olumlu etki kars1 bilinglenme aligveriste ne kadar plastik 014, 019,
birakti§imi gormiis oldum. 026, 027,
Alisverislerimde bunlara daha cok ~ O31, O35,
dikkat ediyorum.....” 037)
Insanlar iizerinde Ob5: “......Ciinkii bir yerde (05) 1
kalici etki olusturma  okudugumuzda ok da kalic:
olmuyor ama modelleme
yapabilmek icin ayrintili
diisiinmek zorunda oldugun icin
coziim fikirleri daha kalici hale
geliyor...... ”
Cevreye etkisi Etkisi yok O7: “......Etkisi oldugunu (07, 020, 4
yok diisiinmiiyorum....... " 021, O23)

Tablo 6 incelendiginde caligmanin amact dogrultusunda yoneltilen sorulara fen bilgisi
Ogretmen adaylarmin uygulama siirecini degerlendirmeye yonelik verdikleri goriisler
“Ogretmen adayina etki” ve “cevreye etki” olmak tiizere iki ana tema altinda toplanmuistir.
“Gergeklestirilen egitimde yapilan matematiksel modellemelerin olumlu ya da olumsuz ne
gibi etkileri oldugunu diistiniiyorsunuz?” sorusuna yonelik uygulama sonrasinda fen bilgisi
O0gretmen adaylarinin genelinin egitim stirecini olumlu olarak degerlendirdigi gézlemlenirken
olumsuz goriis belirten 6gretmen adaylar: da tespit edilmistir. Bu sebeple “6gretmen adayina
olumlu etki” ve “0gretmen adayina olumsuz etki” olmak {izere alt temalar ortaya ¢ikmustir.

7
1

Ogretmen adaylarindan 11’i “matematiksel modelleme ile giinliik yagamu iliskilendirme, 7’si

“problemi anlamada kolaylik saglama, 7’si “somutlastirma”, 7’si “ilgi ¢ekici”, 7’si modelleme

- -
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hakkinda bilgi edinme”, 6’s1 “farkli disiplinleri iliskilendirme”, 5’i “hayata farkli bakis acis1 ile

yaklasma, 5'i “problemi ¢ézmede kolaylik saglama”, 2’si “matematiksel diistinme”, 1'i

A A
1 1

“detayl1 diistinme”, 1'i “sistematik diistinme”, 1'i “ezber yapmadan 0grenme” kodlar1 altinda
olumlu olarak; 3’1 “ayrintili, 3’4t “zorlayic1”, 2’si “zaman alic1”, 1'i “sikic1i” kodlar: altinda
olumsuz goriislerini belirtmislerdir. Ayrica 9 6gretmen adaymimn (O3, 09, 012, 018, 022, 024,
027, 029, O34) uygulamanin olumlu etkisi olduguna dair goriis belirtip ayrintili olarak
aciklama yapmadiklar1 gozlemlenmistir. “Cevre sorunlarina yonelik yapilan matematiksel
modellemelerin herhangi bir etkisi/etkileri oldugunu diisiiniiyor musunuz? Etkisi oldugunu
diisiiniiyorsaniz agiklayabilir misiniz?” sorusuna dair uygulama sonrasinda 6gretmen
adaylarinin genelinin uygulama siirecini olumlu olarak degerlendirdigi gozlemlenirken etkisi
olmadigina dair gortis belirten 6gretmen adaylar1 da tespit edilmistir. Bu sebeple “cevreye
etkisi var / olumlu etki” ve “cevreye etkisi yok” olmak {izere iki alt temaya ayrilmustir.
Ogretmen adaylaridan 10'u “cevre sorunlari ve ¢dziim yollarini verilerle somutlagtirma”, 9'u
“cevre problemlerini ¢6zmede yol gosterme”, 9'u “gevre sorunlarina karsi bilinglenme”, 1'i
“insanlar tizerinde kalic1 etki olusturma” kodlar: altinda olumlu olarak; 4'ii “etkisi yok” kodu
altinda etkisinin olmadigina dair fikirlerini belirtmislerdir. Ayrica 14 §gretmen adayinn (O1,
03, 06, 09, O16, 017, 018, 022, 028, 029, O30, O34, 036, O38) uygulamanin olumlu etkisi
olduguna dair goriis belirtip ayrintili olarak agiklama yapmadiklari gozlemlenmistir. Ek
olarak 3 dgretmen adaymin (O1, 06, 022) yapilan modellemelerin hayata gecirildigi siirece

etkili olacagina dair goriis belirttikleri tespit edilmistir.

SONUC, TARTISMA VE ONERILER

Bu aragtirmada matematiksel modelleme ile yapilandirilmis STEM egitiminin fen
bilgisi ogretmen adaylarmin akil yiirtitme becerileri, matematiksel yeterlik ve
matematik kaygisina etkisi incelenmistir. Gergeklestirilen uygulama dogrultusunda
fen bilgisi 6gretmen adaylarinin hipotetik yaratic1 akil yiirtitme becerilerinde hem alt
boyutlar (hipotetik diisiinme ve yaraticilik, oranl diisiinme, degiskenleri belirleme ve
kontrol etme-kombinezonlu diisiinme, korelasyonel diisiinme, olasilikli diisiinme)
hem de toplam puan bazinda sontest lehine anlamli bir artis oldugu tespit edilmistir.
Bu durum, matematiksel modelleme asamalar ile bireylerin karsilastiklar1 giinliik
yasam problemlerini ¢ozebilecegi, soyut diisiinme, muhakeme yapma ve yaratict
diisiinme becerilerini gelistirebilecegi seklinde yorumlanabilir. Bu dogrultuda, gercek
yasam problemlerinin ¢oziimiinde feni ve matematigi bir arada kullanabilmeyi, farkh
disiplinleri biitiinlestirmeyi saglayan STEM egitimi bireylerin akil ytiriitme
becerilerini gelistirebilmektedir (Aydin ve Derin, 2020; Berlin ve White, 2012).
Matematiksel modelleme stirecinin giinliik hayatla matematigin iliskilendirilmesinde

ve problem ¢ozme siirecindeki Onemi (Gilider ve Giirbiiz, 2018) goz Oniinde
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bulunduruldugunda ise STEM ile ele alinan matematiksel modelleme siireci giinliik
yasamla baglanti kurma ve diisiinme yollarini gelistirme bakimindan bireyleri
destekleyebilir (Aydin ve Derin, 2020). Bir¢ok arastirmaci da bireylerin analitik
diistinme ve problem ¢6zme becerilerini arttirmada matematiksel modelleme
uygulamalarina vurgu yapmaktadir (Lesh ve Zawojewski, 2007; Niss vd., 2007).
Matematiksel modelleme siirecinin akil yiiriitme ve problem ¢6zmeye yonelik fayda
saglamasinin yani sira yaratic diistinmeyi de arttirdig1 yoniinde elde edilen sonuglar
(Baran-Bulut ve Alkan, 2019) bu ¢alismada elde edilen bulgular1 destekler niteliktedir.
Hipotez olusturma, degisken belirleme ve degiskenler arasindaki iligkileri belirleme,
tahminde bulunma, problemi farkli yonleriyle ele alma, olas1 ¢oziimleri diisiinme gibi
islemleri iceren modelleme siirecinin (Blum ve Niss, 1991; Lesh ve Doerr, 2003, Tutak
ve Glider, 2014) akil yiriitme siireciyle benzer asamalar1 icerdigi ve bu siireci
destekledigi diisiiniilebilir. Ayn1 zamanda matematiksel modelleme siirecinin bilinen
problem ¢6zmenin otesinde hipotetik bir ¢oziim siireci olusturmasi (Tutak ve Giider,

2014) elde edilen sonucu destekledigi soylenebilir.

Fen bilgisi 6gretmen adaylarmnin matematiksel modelleme Ozyeterliklerine
bakildiginda sontest lehine anlaml bir artis oldugu tespit edilmistir. Bu durumda
gerceklestirilen egitim siirecinin bireylerin matematiksel modelleme 6zyeterliklerini
gelistirebilecegi diistiniilebilir. Benzer sonuglar1 elde eden ¢alismalarda da (Ata-Baran,
2019; Aydin ve Derin, 2020) gelistirilen matematiksel modelleme etkinlikleriyle
bireylerin matematiksel modelleme yeterliklerinde olumlu etkilerinin olabileceginden

bahsedilmistir.

Fen bilgisi 6gretmen adaylariin matematik okuryazarliklarma bakildiginda
sontest lehine anlamli bir artis oldugu tespit edilmistir. Bu durumda matematiksel
modelleme ile yapilandirilmis STEM etkinliklerinin bireylerin matematige yonelik
bilgi ve becerilerini kullanarak matematik okuryazarhigin gelistirebilecegi
sOylenebilir. Bu dogrultuda, STEM egitimi ile uygun etkinlikler planlandiginda
bireylerin matematik okuryazarliklarinda olumlu etkiler olusturmaktadir (Erdogan,
vd. 2013). Ayni zamanda matematiksel modelleme etkinliklerinin matematik
okuryazarligini destekledigi sonucuna ulagilmistir (Erol, 2015; Steen vd., 2007). Elde
edilen bulgulardan anlagilacagi tiizere, bireyler gercek yasam problemlerinin
¢oztimiine iligkin akil yiiriitebiliyor, analizler yapabiliyor ve elde ettigi bilgileri
formiile edebiliyorsa matematik okuryazarlig1 yoniiniin gelistigi sdylenebilir (Martin,
2007).
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Matematik kaygilarina bakildiginda hem alt boyutlar (pozitif etki, negatif etki)
hem de toplam puan bazinda sontest lehine anlamli bir degisim oldugu tespit
edilmistir. Bu durum gerceklestirilen egitim stireci ile bireylerin matematigi
kullanmaya yonelik olusan gerginligi ve korkma hissinin azaltilabilecegi seklinde
yorumlanabilir. Benzer sonuglari elde eden calismalarda da (Ata-Baran, 2019;
Ozdemir, 2021) matematiksel modelleme etkinliklerinin bireylerin matematige
yonelik kaygilarmi azaltma konusunda olumlu etkilerinin olabileceginden
bahsedilmistir. Is-Giizel ve Berberoglu (2010)'un caligmalarinda daha az 6zgiiven ve
daha ¢ok kaygiya sahip olan 6grencilerin matematige yonelik tutumlarinin daha
olumlu oldugu tespit edilmis olup bu durum ile birlikte bireylerin olumlu tutuma
sahip olmalarinin akademik performans ve matematik okuryazarligini ayni sekilde
olumlu etkileyecegi anlamina gelmeyebileceginden bahsedilmistir. Bu ¢alismada ise
matematik okuryazarliginin arttig1 bir siirecte matematik kaygisinin da azalabilecegi
gozlemlenmistir. Burada bireylerin bakis agis1 6nem arz etmektedir. @rnegin,
ozyeterlik algisiin diisiik oldugu durumlarda problem bireyler icin daha da zor,
¢oziilemez hale gelmektedir. Bu durumda bireylerin kaygis1 artmakta ve bakis agisi
daralmaktadir. Birey kendini yeterli olarak gordiigii takdirde kaygis1 azalabilecektir
(Pajares, 2002). Elde edilen nicel bulgular dogrultusunda, matematiksel modelleme
stirecine yonelik 6zyeterlik artisinin bireylerin problem ¢6zme konusunda kendine
duyduklar1 6zgiivende artis1 tetikleyebilecegi, stire¢ igerisinde gerek akil yiirtiterek
gerekse analiz ederek elde ettikleri bilgi ve beceriler araciligiyla matematiksel
okuryazarliklarinda olumlu yonde degisim gozlenebilecegi, matematiksel
yeterliklerindeki artis ile birlikte matematige yonelik kaygilarinin da azalabilecegi
diisiiniilebilir. Bu da bireylerin matematik disiplinine yonelik daha olumlu bir bakis

acisina sahip olabilecegini gosterebilir.

Nitel veriler yorumlandiginda matematigi giinlilk yasamla iliskilendirme,
problemi anlamada kolaylik saglama, somutlastirma, ilgi ¢ekici, modelleme hakkinda
bilgi edinme, farkl disiplinleri iliskilendirme, hayata farkli bakis agis1 ile yaklasma,
problemi ¢ozmede kolaylik saglama, matematiksel diisiinme, detayli, sistematik
distinme, ezber yapmadan 6grenme yoniinden olumlu yonde etki ettigi; ayrintili,
zorlayici, zaman alici, sikict olma durumlariyla olumsuz etki olusturdugu ifade
edilebilir. Olumlu nitel bulgular matematik disiplinine yonelik olusabilecek olumlu
bakis agisim1 destekler niteliktedir. Matematigin giinliik hayatta islevsel hale
getirilmesi  (Kaiser wvd., 2002), matematigin gercek yasam problemleriyle
iliskilendirilebilmesi (Yigit-Koyunkaya vd., 2018) ve matematige yonelik bilgi ve

becerilerin arttirllmasi ile bireylerin matematige olan olumsuz algilarimin
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azaltilabilecegi, matematige yonelik yeterliklerinin arttirilabilecegi ve ayn1 zamanda
matematik kaygilarinin azaltilabilecegi ifade edilebilir. Ayrica bilginin ele alinmasinin
ve eldeki bilgiler dogrultusunda sonug¢ ¢ikarmanin akil yiriitme becerileriyle
gerceklestigi (Lawson, 2004) goz oniinde bulunduruldugunda 6gretmen adaylarinin
modelleme stirecinde edindigi bilgiler dogrultusunda matematigi giinliik yasamla
iliskilendirebilmeleri, problemi anlay1p ¢bzebilmeleri ve diisiinme becerilerine yonelik
olumlu algilarin var olusunun akil yiriitme becerilerindeki artisi destekledigi

sOylenebilir.

Matematiksel modelleme siirecinde ele alman g¢evre problemlerine yonelik
olarak da gevre sorunlarmni verilerle somutlastirma, cevre problemlerini ¢6zmede yol
gosterme, cevre sorunlarina kars: bilinglenme, insanlar tizerinde kalic1 etki olusturma
yoniinden konu bazinda da etki ettigi sonucuna ulasilmistir. Matematiksel modelleme
stirecinin belirlenen problemin anlasilmas: ve ¢oziilmesinde sagladig: kolaylik goz
oniinde bulunduruldugunda gercek yasam problemi olarak ele alinan cevre
sorunlarinin ¢6ziimiinii desteklemesi beklenen bir sonug olarak ifade edilebilir. Egitim
ortamlarinda son yillarda giincellik kazanan STEM egitimi disiplinler aras1 yaklagimi
esas almaktadir (Inci ve Kaya, 2022). Yenilik¢i gevre egitimi faaliyetlerinde disiplinler
aras1 yaklasim Oonem arz etmekte olup temel amaci bireylere ¢evre bilinci kazandirmak
olan gevre egitiminin giincel bir bakis agisiyla planlanmasi dnemlidir (Kdseoglu ve
Erten, 2022). Gelismis problem ¢ozme siireci olan matematiksel modelleme siireci ile
STEM egitiminin entegrasyonun g¢evre problemlerini ¢6zmede yol gosterebilecegi

distiniilebilir.

Sonug olarak, matematiksel modelleme ile yapilandirilmig STEM etkinliklerinin
gercek yasam problemlerinin ¢oziimiinde bilimsel tahminlerden ve sayisal verilerden
yola cikilarak akil ytiriitme becerilerinin gelismesinde (hipotetik diisiinme, yaratici
diistinme, oranh diistinme, degiskenleri belirleme ve kombinezonlu diisiinme,
korelasyonel diisiinme, olasilikli diisiinme) etkili oldugu, bu siire¢ ile birlikte
matematiksel modelleme becerilerinin ve matematik okuryazarligimin arttigi bu
dogrultuda matematiksel yeterliklerinde olumlu yonde degisim yasandigi aym

zamanda matematik kaygilarimin da azaldig: sdylenebilir.

ONERILER

1. Kontrol gruplu deneysel bir siireg olusturularak tek grup on test-son test deseninden

kaynakli olabilecek sinirliliklar ortadan kaldirilabilir.
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2. Bu arastirma biiytik Olgiide nicel bir arastirma olup nicel verilerin desteklenmesi ve
orneklendirilmesi amaciyla nitel veriler bir alternatif yontem dahilinde toplanmuistir.
Akil yiriitme becerileri nitel verilerle genel olarak desteklenmekle birlikte akil
ylriitme becerilerini olusturan her bir alt boyutun gelisimine yonelik daha detayl

bilgi elde etmek amaciyla nitel veri agirlikli bir veri toplama siireci gelistirilebilir.

3. Matematik kaygisina sahip bireylerin kaygilarmin azaltilmasma yonelik

calismalarda matematiksel modelleme etkinlikleri tercih edilebilir.

4. Cevre sorunlariin disindaki farkli konularda matematiksel modellemeler yapilarak

karsilasilan problemler ¢oziilebilir.

5. Egitim siirecinde cevreye yoOnelik yapilacak etkinliklerde biligsel, duyussal ve
davramigsal kazanimlarin Ogrencilere kazandirilmasi bakimindan matematiksel

modelleme stireci olusturulabilir.

6. Matematigin hayattaki yerinin anlagilmasma yardimci olmak igin matematiksel

modelleme siireci ile STEM yaklagimi bir arada ele aliabilir.

7. Matematiksel modelleme etkinlikleri ile bireylerin Piaget’in belirttigi soyut islemler
donemi ozelliklerine ne derece sahip olduklar1 veya olmadiklar1 incelenebilir. Bu

sayede bireylerin eksikliklerinin giderilmesine yonelik ¢alismalar yapilabilir.

8. Matematiksel modelleme etkinliklerinde zihinden gergeklestirilen soyut islemler
gozlemlenebilir somut etkinlikler haline dontistiiriilerek etkinliklerin zorlayic1 yonii

en aza indirilebilir.

Arastirmacilarin Katki Oran1 Beyam
1. Yazar Katki Oran1: % 25

2. Yazar Katki Orani: % 25

3. Yazar Katki Oran1: % 25

4. Yazar Katki Orant: % 10

5. Yazar Katki Orani: % 5

6. Yazar Katki Orani: % 5

7. Yazar Katki Oran1: % 5
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Destek ve Tesekkiir Beyam

Yazar(lar), bu makalenin arastirilmasi, yazarli§1 ve yayinlanmas: icin herhangi bir

finansal destek almamustir.
Catisma Beyam

Yazar(lar), bu makalenin arastirilmasi, yazarligi ve/veya yaymlanmasma iliskin

herhangi bir potansiyel ¢ikar ¢atismas1 beyan etmemistir.
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Ozet

Teknolojinin her gecen giin insan hayatinda daha ¢ok yer kaplamasiyla birlikte onlarin hayatlarinda olumlu
olmakla beraber olumsuz degisimlere de neden oldugu bilinmektedir. Arastirmanin amaci, ebeveynlerin
ilkokul ¢ocuklarmin dijital diinyadaki verileri ve gevrimigi gizliliklerini, mahremiyetlerini koruma
yoniindeki miidahale bigimlerine dair algilarinin incelenmesidir. Bu arastirma nitel arastirma yontemi ile
durum deseni kullanilmistir. Veri toplama araci olarak yari yapilandirilmis goriisme formu olusturulup
kullanilmigtir. Arastirma grubunu kolay ulasilabilir 5rnekleme teknigi kullamilarak Istanbul ilindeki devlet
okullarinda 6grenime devam etmekte olan ilkokul 6grencilerin velileri olusturmaktadir. Arastirmada 28
veliyle goriisme yapilmasindan elde edilen veriler desifresinden olusmustur. Arastirmaya katilan ilkokul
velilerinin ¢ocuklarinin siniflara gére dagilimi 1. Siruftan 7 veli, 2. Smif 6 veli, 3. Smif 7 veli ve 4. Simiftan 8
veli olarak belirlenmistir. Arastirmanin verilerinin analizinde igerik analizi kullanilmistir. Goriisme
sorularindan elde edilen veriler baglaminda kod, kategori ve temalar olusturulmustur. Bu arastirmada
ebeveynlerin bakis agisindan, ilkokul ¢ocuklarin cinsiyete gore dijital diinyadaki mahremiyetlerini
korumaya yonelik smnirlar {izerine ailenin bilgisi ve farkindaligimin olmas: gerektigi ortaya ¢ikmustir.
Ebeveynlerin ilkokul ¢ocuklarimin yaglarina gore dijital diinyadaki mahremiyetlerini koruma yoniindeki
miidahale bigimlerine dair algilar1 ise yasla dogru orantih farkindalik ve yasa gore esit miidahale oldugu
belirlenmistir. Ebeveynler, ilkokul ¢ocuklarin yeni teknolojiler ve sosyal medya araglarinin kullaniminda
mahremiyetlerini koruma yoniindeki miidahale yontemine iligkin ise kontrollii kullanim olarak
vurgulanmistir. Sonug olarak ¢ocuklarin g¢evrimi¢i gizliligini korumak konusunda ebeveynlerin olasi
risklerin farkinda olduklarina ve dijital diinyanin giiniimiizde énemli bir yeri oldugunun ancak bu risklere

kars1 miidahale ve kontrollii kullamimin gerekliligi agiga ¢ikarilmustar.

Anahtar Kelimeler: Dijital Ebeveynlik, Dijital Cag, Sosyal Medya, ikokul Cocuklari, Cevrimici Gizlilikleri

Abstract

It is known that as technology takes up more and more space in people's lives every day, it causes positive
as well as negative changes in their lives. The research aims to examine the perceptions of parents about
their primary school children's perceptions of the ways of intervention to protect their children's data and
online privacy and confidentiality in the digital world. This research utilized a qualitative research method
and a case study design. A semi-structured interview form was created and used as a data collection tool.
The research group consists of the parents of primary school students who continue their education in
public schools in Istanbul by using the convenience sampling technique. The data obtained from interviews
with 28 parents were transcribed. The distribution of the children of the primary school parents
participating in the study according to the grades was determined as 7 parents from the 1st grade, 6 parents
from the 2nd grade, 7 parents from the 3rd grade, and 8 parents from the 4th grade. Content analysis was
used to analyze the data. Codes, categories, and themes were created in the context of the data obtained
from the interview questions. In this study, from the perspective of the parents, it was revealed that the
family should have knowledge and awareness about the limits to protect the privacy of primary school
children in the digital world according to gender. Parents' perceptions of the ways of intervention to protect
the privacy of primary school children in the digital world according to their ages were determined to be
aware in direct proportion to age and equal intervention according to age. Parents emphasized controlled
use as the intervention method to protect the privacy of primary school children in the use of new

technologies and social media tools. As a result, it was revealed that parents are aware of the possible risks
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in protecting children's online privacy and that the digital world has an important place today, but the

necessity of intervention and controlled use against these risks was revealed.

Keywords: Digital Parenting, Digital Age, Social Media, Primary School Children, Online Privacy
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EXTENDED ABSTRACT

Introduction

Children need to be very careful not to be harmed by social media and to use them consciously. Parents'
general attitudes towards children can also affect their children's use of social media. With the use of
social media, many harmful and harmless resources have become accessible to children. While they are
very useful for development and education in case of beneficial use, social media resources can cause
irreparable harm to children exposed to and affected by resources with harmful content (Okumus,
2018). Children can be easily deceived in a digital environment where even adults can be deceived and
blackmailed. It is necessary to be careful against the dangers awaiting children (Ozdemir, 2020).
Cyberbullying as a type of bullying is different from traditional bullying. Because the person who
bullies in the digital environment has qualities such as keeping himself/herself hidden and not having
a place and time. These people can bully the targeted individuals by disturbing them, making lies about
them, sending disturbing messages, and harassing them. Looking at the literature, in a study conducted
with primary school students in Turkey, the rate of children exposed to cyberbullying was found to be
27% (Arslan et al., 2012). With the increase in technology and social media use, individuals' lives have
turned into digital lives. With the digitalization of our lives, a new concept has emerged: Digital native.
Those born and raised in Europe after 1980 and Turkey after 1991 are called digital natives (Ozdemir,
2020). Many things have changed in our lives with digitalization. One of these is the concept of privacy.
The private sphere refers to the area where people can think and act freely, be on their own, determine
the time, place, and situations of their communication with others, and the rights that can be used in
this area (Yiiksel, 2003). Finally, during the 2023 Kahramanmaras earthquake in Turkey, many videos
of children were shared on social media. In these posts, the visuals contain information about the
difficult conditions and their lives after the disaster. This information has been shared in large numbers
by many people and individuals through social media, and it has increased rapidly, primarily for help
and information purposes. However, it is essential to be sensitive to this unusual situation and to be
especially careful to protect children's privacy online. These posts are important because they provide
essential support but are also a sensitive issue for children in their later years. At a later age, children
may experience discomfort regarding their privacy due to sharing information about themselves and
their families. To protect children from the harms of social media, there are particular principles for
children in the ethical rules of the journalism profession. According to the Turkish Journalists
Association (TGC) Declaration of Rights and Responsibilities of Journalists in Turkey, in cases that may
affect the personality and behavior of a child, a journalist should not interview or videotape a child

without the permission of a family elder or someone else responsible for the child. The media's coverage
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of earthquake survivor children may have negative effects on their future lives in developmental,
psychological, and social areas. Sharing photographs of infancy and childhood in virtual environments
can negatively affect children's psychological state. Since these shares do not have the permission of the
children and belong to the period when primary school children are not old enough to think about the
situation consciously, and the shares are open to everyone, it causes dangers that will put themselves
and their families in a difficult situation in their future lives (Duygulu, 2019). In this context, it was
aimed to find out what kind of effect digital parenting has on their children, how much they can reflect
this parenting role to their children, their perceptions of privacy, what kind of attitudes they exhibit to
protect their children's online privacy in the social media environment, and how conscious they are

about the subject.
Sub-objectives

1. From parents' perspectives, what are primary school children's limits to protecting their privacy
in the digital world by gender?

2. What are parents' perceptions of the forms of intervention to protect primary school children's
privacy in the digital world by age?

3. How do parents decide when elementary school children should have a form of intervention to

protect their privacy in the use of new technologies and social media tools?
Method

The study used the case study model to examine the perception of online privacy associated with digital
parenting and children's social media use. One of the qualitative research methods, case study, is a
research method that aims to explore and analyze the inner aspect or social part in depth by examining
a single case. In this study, the case study of "perception of children's data and online privacy" of parents

whose children attend primary school was tried to be examined in depth.

The study group consists of parents whose children attend primary school. The non-random sampling
technique, convenience sampling, or convenience sampling, is based on fully available items, quickly
accessible and easy (Kilig, 2013). Using the convenience sampling technique, the parents of students
attending public schools in Istanbul were reached. A total of 28 parents were interviewed: 7 parents

from Grade 1, 6 parents from Grade 2, 7 parents from Grade 3, and 8 parents from Grade 4.

A semi-structured interview form consisting of approximately 9 questions was developed as a data
collection tool. The most important opportunity that the semi-structured interview technique provides
to the researcher is that it reveals more systematic and comparable information as it continues

depending on the interview protocol prepared before the interview (Yildirim & Simsek, 2005). Face-to-
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face and Zoom interviews were conducted with the parents of primary school students. The data

obtained from the interviews were audio-recorded and digitally recorded on the computer.

An item pool was first created to develop the semi-structured interview form. Then, the items were
organized according to the opinions of field experts. The open-ended questions developed for the semi-
structured interview form were evaluated by three different guidance and psychological counseling
experts and evaluated by a measurement and evaluation expert. Necessary adjustments were made to

the items according to the opinions of the experts.

Then, a pilot study was conducted on the developed interview questions. The data obtained from the
pilot study were analyzed, and the interview questions were revised according to the pilot study data.
It was decided that there were no new items that needed to be added or removed, and the form
containing the necessary interview questions was developed, and the final semi-structured interview

form questions emerged.

In line with the objectives of the study, content analysis was conducted using the data collected from
the semi-structured interview form. Content analysis is a research technique in which plausible
explanations are extracted from the text as a result of a series of processes. These explanations are related

to the message itself, the sender of the message, and the receiver of the message (Weber, 1989).

Codes, categories, and themes were created in the context of the interview questions. The answers given
by each participant in the study to 9 questions were transcribed. Based on the answers given to the
questions, similar answers were given the same codes. Categories were created with codes that were
related to each other. The categories created based on the sub-objectives of the research were grouped

under themes.
Findings

This research aims to examine parents' perceptions of the ways of intervention in the digital world to
protect the privacy of primary school children's data and online privacy. Within the scope of this
purpose, three different themes emerged in the research. These themes were developed on awareness

of online privacy, age-related limitations, and the use of new technology and social media tools.

It was observed that there were different opinions about awareness of online privacy according to
parental attitudes. The fact that the majority of the participants have a high awareness of online privacy
emphasizes that this is a situation that is frequently encountered in daily life and that it is an issue that
needs attention. In addition, one of the views frequently emphasized by the participants in sharing in

the digital world and online privacy is that it is important to have limitations according to age. The
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second theme in this study was determined as limitations according to age. The most frequently
repeated code in determining this theme was determined awareness in proportion to age. In this theme,
the code of equal intervention according to age was also observed as one of the frequently repeated

codes.

Due to the frequent exposure to the digital world derived from this situation, it has become necessary
to gain awareness according to age. It was emphasized that awareness of online privacy is formed in
direct proportion to age. In addition, it was observed that one of the codes frequently emphasized by
the participants was equal intervention according to age. The increase in awareness in the digital world

has enabled the intervention to become controlled.

Accordingly, determining and observing the limitations according to age was emphasized more in
making equal interventions according to age. Since the digital world has an important place in daily
life, it is an important element that should be in life to protect it from harmful effects and to benefit from
its different aspects. Online privacy, age, new technologies, and social media tools stand out in the
digital world. The third theme of the study was new technologies and social media tools in the digital
world. Two different categories were identified: digital tools and social media tools. The codes in this
theme were different codes such as digital tool diversity, inadequate digital world, Instagram, YouTube,

and game control usage.

Parents support technological tools and social media tools that support children's development and
progress. The most prominent technological tools are phones and television. In social media and

application control, YouTube and game control stand out.

The importance of controlled use was emphasized, and the importance of taking this into account was
explained. It was emphasized that children should know these social media tools because they have an

important place in daily life, but they should be used in a controlled manner.

In summary, from the perspective of the parents in this study, it was revealed that the family should
have knowledge and awareness about the limits to protect the privacy of primary school children in the
digital world according to gender. Parents' perceptions of the ways of intervention to protect primary
school children's privacy in the digital world according to their ages were determined as awareness
proportional to age and equal intervention according to age. Parents emphasized controlled use as the
intervention method to protect the privacy of primary school children in the use of new technologies

and social media tools.
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Discussion

As we have come of age with the digitalization of our lives, this has brought many problems and
challenges in its wake. Those most exposed to these problems have been parents whose children have
grown up in the digital age. Parents try to protect their children from possible negative situations in
many ways because their children have been in digital environments from a very young age. The most
frequently mentioned situation in this regard is the ease of access to people and content that they do not
want their children to encounter. Although parents accept the place of technology in our daily lives,
they believe that they need to be careful and preventive to protect their children from the harms of the
digital world. At the same time, although some parents thought that their children's knowledge and
awareness of their privacy was weak or non-existent, the majority argued that their children were aware

of the possible risks to their privacy posed by the digital world.

Since children have greater access to and ability to use different information sources than their parents,
parents need to inform and protect their children about the risks of the digital world (Calapkulu & Alp,
2020). Although children are aware of these risks, parents' attitudes and behaviors are also important in
this regard. Parents' perception of online privacy and data determines the child's place and safety in the

digital world.

Although the majority of parents said that they become more aware of their children's privacy as they
get older, they also stated that they intervene equally with all of them, regardless of their age. Children's
immature minds are vulnerable to the negative effects of social media. This situation makes them the
target of abusers (Bostanci, 2019). Parents who intervened equally with all children regardless of their

age saw digitalization as a part of life and often emphasized the necessity of using control.

With the growth and development of the digital world every day, new technologies and tools are
emerging. New media has changed individuals' understanding and boundaries of privacy (Calapkulu
& Alp, 2020). Within the scope of controlled use, parents intervene with their children to meet their

children's curiosity about new technologies and tools.

As aresult, the digital world is taking place in every aspect of our lives day by day. To benefit from the
positive aspects of this situation while being protected from the risks, first, the privacy area of the child
and then the family's area should be recognized and protected, and the digital world should neither be
ignored nor completely put at the center of our lives. This world, which children will encounter
frequently in their lives, should first be well known and parents should protect their children in a

controlled manner against possible risks.
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Within the scope of this subject, awareness should be raised among parents about recognizing the
digital world, being aware of its possible risks, and learning what to do before and after these risky
situations. The concept of digital parenting should be introduced within the scope of various
conferences, parent academies, and meetings. Within this concept, some precautions and controls that
can be taken by parents should be taught. For example, various measures can be taken, such as using
parental-controlled applications, preferring child-specific platforms such as YouTube Kids, and

requesting application administrators to delete their data within the deletion of installed applications.

GIRIS
Teknoloji ve sosyal medya, giiniimiizde hayatimizin ayrilmaz bir pargas: haline
gelmistir. Bu iki unsur, birbiriyle yakindan iliskili ve birbirini sekillendirmektedir.
Teknolojinin gelismesi, sosyal medyanin ortaya c¢ikmasini ve yayginlasmasini
saglarken dijital bir ¢ag olustumustur. Sosyal medya, teknolojinin sagladig: olanaklar
sayesinde, insanlar arasindaki iletisimi ve etkilesimi kolaylastirmaktadir. Teknolojinin
ve sosyal medyanin bireyin hayatinda yer edinmeye baglamas: ile 6zellikle cocuklar
teknolojinin egitim ve eglence yonlerinden yararlanirken, dijital medya yiiziinden
maruz kalinan risklerden korunmalar1 6nemli bir sorun olarak giindeme gelmektedir
(Hamer, Stamatakis & Mistras, 2009). Erken yaslardan itibaren sosyal medya ile
tanisan ¢ocuklar, 6zellikle ¢evrim igi erisim firsati saglayan sosyal medya ile nefret
sOylemi, siddet ve icerige gomiilii ticari pazarlama mesajlari, pornografi gibi icerik
riskleri ile; kisisel verilerin kottiye kullanimi, ideolojik beyin yikama, hakaret, istismar
gibi iligki riskleri ile; kendilerinin veya magduru olduklar: siber suglar, kumar, siber
zorbalik gibi risklere maruz kalabilmektedirler (Livingstone & Haddon, 2009). Bunun
haricinde telefonlara, tabletlere indirilen uygulamalara her ne kadar 6zen gosterilse de
bazi kotii amaglh uygulamalar kisisel verileri kullanmak igin dikkat edilmeden
onaylanan uygulama izinlerini kullanirlar. Igerigi iyi anlasilmadan verilen bu izinler
uygulama silinse dahi biiytiik tehdit olusturabilmektedir. Ciinkii uygulama silinse bile
“bu uygulamay1 kullaniciy1r gosterme” komutu ¢alisir (Ozdemir, 2020). Biz her ne

kadar uygulamaya sildigimiz zannetsek de arka planda calisir haldedir.
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Denetim mekanizmalarmin, geleneksel yayincilik pratiklerine oranla daha az oldugu
dijital alanlarda gocuklar bos vakitlerini degerlendirirken, siddet eylemlerini izleme
veya eyleme katilma riski ile kars1 karsitya kalmaktadirlar (Sogiitliiler & Baser, 2023).
Sosyal medya kullanimi ile zararh zararsiz pek ¢ok kaynak ¢ocuklarin ulagimima acik
hale gelmektedir. Yararli kullanimlar1 halinde gelisim ve egitim icin ¢ocuklar tizerinde
cok faydali yonleri bulunan bir kaynaktir. Ancak zararl igerikli kaynaklara maruz
kalarak etkilenen ¢ocuklar icin ise sosyal medya kaynaklar: telafisi olmayan zararlar
verebilmektedir (Okumus, 2018). Yetiskinlerin dahi kandirilip santaja ugradig: dijital
ortamda c¢ocuklar kolaylikla kandirilabilir. Cocuklar1 bekleyen tehlikelere kars:
dikkatli olunmasi gerekmektedir (Ozdemir, 2020). Kargsilagilabilecek diger risk faktorii
de siber zorbaliktir. Zorbalik ¢esidi olarak siber zorbalik geleneksel zorbaliktan daha
farkhidir. Clinkii dijital ortamda zorbalik yapan kisinin kendini gizli tutmasi, yeri ve
zamani olmamas: gibi nitelikleri vardir. Bu kisiler hedef aldiklar1 bireyi rahatsiz
etmek, hakkinda yalanlamalar yapmak, rahatsiz edici mesajlar gondermek, taciz
etmek gibi zorbaliga ugratabilirler. Literatiire bakildiginda, {iilkemizde ilkokul
ogrencileri ile yapilan ¢alismada siber zorbaliga maruz kalan ¢ocuklarin oranini %27
olarak bulunmustur (Arslan ve digerleri, 2012). Ergenler ile yapilan baska bir
calismada ise ergenlerin %6,9” unun siber zorba, %8,7” sinin siber magdur, %16,9” unun
ne siber zorba ne de siber magdur, %67,5" inin hem siber zorba hem de siber magdur

oldugu bulunmustur (Eroglu ve digerleri, 2015).

Teknoloji ve sosyal medya kullanimlarinin artmasiyla bireylerin yasamlarmimn da
dijital yasama doniistiigli soz konusudur. Hayatimizin dijitallesmesiyle birlikte yeni
kavramlar ortaya cikmugtir: Dijital yerli. Avrupa’da 1980 Tiirkiye’de 1991'den sonra
internet kosullarinda dogup biiyiiyenler dijital yerli olarak anilmaktadir (Ozdemir,
2020). Dijital yerliler dogduklarindan itibaren sanal ortamla bir bagdasim igerisindedir
ve dijital araglar yasantilarinin bir pargas1 olmustur. Giintimiiziin ilkokul ¢agindaki
cocuklar bu kavramla birebir uyusmamaktadir. Ciinkii onlar dijital diinyayi, interneti

ihtiyag olarak degil giindelik hayatlarinin bir pargasi olarak gérmektedirler. 2000'li
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yillarda diinyaya gelen kusak i¢in giinliik yasamin ayrilmaz bir pargas: olan dijital
teknolojilerin yayginlasmasiyla diger kusaklar i¢in de yasamlarina kolaylik saglayan
yonleri sebebiyle vazgecilmez hale gelmistir (Yigitbas1 & Celik, 2023). Bu sekilde dijital
diinyanin ¢ocuklarmm hayatlarinda yer edinmesiyle giderek onlar1 sosyal
yasantilarindan koparmaktadir. Eskiden arkadaglariyla oyuncaklariyla oynayan

cocuklarin giintimiizde tek arkadas: dokunmatik ekranlar olmustur.

Dijitallesmeyle birlikte hayatimizda pek ¢ok sey degismistir. Bunlardan biri de
mahremiyet kavramdir. Mahrem alan; kisilerin 6zgiirce diistinebildikleri ve hareket
edebildikleri, kendi baslarma olabildikleri, baskalariyla kuracaklar1 iletisimin
zamanmi, yerini ve durumlarin1 kendisinin belirleyebildigi alan1 ve bu alana ait
kullanilabilen haklar1 ifade etmektedir (Yiiksel, 2003). Gilintimiizde ise bu alan ve
bilgileri dijital ortamlarda paylasip saklandigy, bireyin ¢evrimigi gizlilige zarar verdigi,
kisinin mahremiyet algisna karst olan tutumunun ve alanmmn degistigi
goriilmektedir. Bu da sOyle bir soruyu aciga ¢cikarmaktadir: Herkese agik olan mahrem
midir? Bunun nedeni dijitallesen hayatimizla birlikte hicbir alanimizda yalmz
kalmayip yanimizda hep bir ikinci kisinin, cep telefonlarimizin var olmasidir

(Ozdemir, 2020).

Bu konuda 6nemli bir kavram olan dijital ebeveynlik kavrami, ebeveynlerin dijital
teknolojilerin ¢ocuklar1 agisindan risk ve firsatlardan haberdar olmasi, ¢ocuklarin
sorunlu kullanimin bilen, ¢ocuklarini sosyal diinyada denetim altinda tutabilen ve
olumlu rol model olabilen ebeveynlik roliidiir. Anne-babalarin dijital ebeveynlik
rollerine, ¢ocuklarin internette ulagimlarma 1sik tutmanmn miihim oldugu ve djjital
ebeveynlik kaliplari, sebepleri ve neticelerine iliskin yeterince bilimsel c¢alisma
olmadig1 vurgulanmaktadir (Huang ve digerleri, 2018). Sosyal medya araglarindan
cocuklarin zarar gormemeleri ve bilingli bir sekilde kullanim saglamalar1 igin ¢ok
itinali1 olunmas1 gerekmektedir. Ebeveynlerin ¢ocuklara karsi sergiledikleri genel

tutumlar1 ¢ocuklarmin sosyal medya kullanimini da etkileyebilmektedir. Bununla
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birlikte degisen, gelisen ebeveynlik kavraminin dijital okuryazarlik, farkindalik,
kontrol, yetkinlik gibi pek ¢ok yeni becerileri kapsamasi gerekmektedir. Dijital
okuryazarlik ile farkindalik sahibi olan ebeveynler bu alanlarda gelisebilecek olas1 risk
ve durumlarin farkinda olup dogru kararlar verebilmektedirler. Boylece ¢ocuklarin
sanal ortamda gtivenli, bilingli ve etkili bir bigimde kullanmalarini saglamaktadirlar.
Kontrol edebilme becerisi dijital diinya ile olusan etkilesimi dengeli ve saglikli hale
getirirken, yetkinlik becerisi ile gelisimi destekleyen, tiretken, elestirebilen, girisimci

tutumlarin olusmasina yarar saglamaktadir.

Ebeveynlerin akranlarina gocuklariyla ilgili gorselleri gostermek icin kullandig:
sonucuna varilmistir (Balleys & Coll, 2017). Farkli arastirmalarda, ebeveynlerin ailenin
degerlerini ve ahlakini ilham kaynag1 olarak goriip, bu degerler 1s1g1inda aile ve
cocuklariyla ilgili gorselleri paylasildig: belirtilmistir (Girsh, 2014; Jorge & Farrugia,
2017). Diger bir arastirmada ise 6zellikle genglerin ¢evrimigi etkilesim yoluyla ortaya
cikan akran kiiltiiriine bagliligs, aile igindeki uzaklagma stirecine etkisi oldugu ortaya
cikmistir (Kaare ve digerleri, 2007). Bu alanda yayinlanan farkli bir arastirmada ise
cocukluk ¢aginda degil ancak olgunlasan ¢ocuklarda durum farkhilastigini ve diger
insanlarin  mahremiyetlerine nasil saygi duyduguna giderek daha fazla onem
verdiklerini ifade etmistir. Fakat, ebeveynlerin ¢ocukluk ¢aginda gevrimigi olarak
cocuklarmn kisisel yasamlariyla ilgili rahatsiz edici ayrintilar1 paylastigini ortaya

cikarmistir (Lupton & Williamson, 2017).

Son olarak Tiirkiye’de yasana 2023 Kahramanmaras depreminde ¢ocuklarin sosyal
medyada videolar1 ¢ok sayida paylasilmistir. Bu paylagimlarda gorseller yasanan
afetten sonraki zor sartlar1 ve yasamlar1 hakkinda bilgileri icermektedir. Bu bilgiler
yardim ve bilgi amag¢li olmasi nedeniyle sosyal medyada pek cok farkl kisiler
tarafindan paylasimlari hizla artmistir. Ancak olagandis1 bu konuda hassas olunmasi
ve Ozellikle ¢cocuklarin kendi gevrimici gizliliklerini koruma yoniinde dikkat edilmesi

onem tasiyan bir unsurdur. Bu paylasimlar onemli bir destek saglamakta oldugu igin
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onem tasimakta, fakat ¢ocuklarin ileriki yaslar1 i¢in de hassas bir konudur. Cocuklar
ileriki yaslarda kendisi ve ailesiyle ilgili paylasimla nedeniyle mahremiyetine iliskin

rahatsizliklar yasayabilir.

Cocuklarimn, sosyal medyanin zararlarindan korunmak igin gazetecilik mesleginin etik
kurallarinda ¢ocuklara yonelik ozel ilkeler, kodlar mevcuttur. Bu etik kodlar
gazetecilik etik kodlar1 gazetecilik meslek Orgiitleri, medya kuruluslar: ve uluslararasi
kuruluslarin etik kodlar1 olarak ti¢ gruptan olusmaktadir (Karatas,2022). Tiirkiye
Gazeteciler Cemiyeti (TGC) Tiirkiye Gazetecileri Hak ve Sorumluluk Bildirgesi'ne
gore; cocugun kisiligini ve davraniglarimi etkileyebilecek durumlarda, gazeteci, bir aile
bliytigiiniin veya ¢ocuktan sorumlu bir bagkasimin izni olmaksizin ¢ocukla roportaj
yapmamali veya goriintiisiinii almaya c¢alismamalidir. Medyanin, depremzede
cocuklarla ilgili yapmis olduklar1 paylasimlar sebebiyle onlarin gelecekteki
yasamlarinda gelisimsel, psikolojik ve sosyal alanlarda olumsuz etkiler meydana

getirebilir.

Dijital diinyayla ¢ok erken tamisan ¢ocuklarin mahremiyet, 6zsaygi, kisilik gelisimi,
narsizm gibi ifadeler énemli problemler olusturmaktadir (Yigitbas: & Celik, 2023).
Bebeklik ve ¢ocukluk donemlerine ait fotograflarii sanal ortamlarda paylasilmasi
cocuklarin psikolojik durumunu olumsuz olarak etkileyebilir. Yapilan bu
paylasimlarin, 6ncelikle cocuklarin izni olmadig1 ve daha ilkokul ¢agindaki ¢ocuklarin
durumu bilingli sekilde diisiinebilecek gelisim doneminde olmadiklar1 bilinmektedir.
Paylasimlarin herkese acgik olmas: gelecekteki yasamlarinda kendilerini ve ailelerini

zor duruma diisiirecek tehlikelere neden olmaktadir (Duygulu, 2019).

Gelisen ve giinden giine hayatimizin her alaninda yer edinen teknoloji ve sosyal
medyanin 6zellikle ilkokul ¢aginda olan ¢ocuklarin hayatlarindaki yerini ve etkilerini
anlayabilmek icin Mihail Bahtin tarafindan gelistirilen karnavalesk kuramindan
yararlanilmistir. Karnaval insanlar tarafindan eglenilen bir sov degildir; hepsi iginde

yasar, onda yer alir ve karnaval hepsini kucaklar (Bahtin, 2005). Karnaval kavrama,
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tarih boyunca insanligin giinliik yasamimnin kurallarini ve kisitlamalarini gegici olarak
ortadan kaldirarak, ozgiirce bulunabildikleri ortamdir. Karnavalesk kuram, toplum
diizeninden kurtulup 6zgiirce var olabilmeyi esas alir. Dijital diinya karnavalesk ile
iligkilidir. Sosyal medya, insanlarin geleneksel normlarimi bir kenara birakarak
kendilerini 6zgiirce ifade edebildikleri bir platformdur. Bu durum, sosyal medyada
bir cesit dijital karnaval ortami olusturmaktadir (Liu & Lu, 2020). Olusan bu ortamin
ozellikleri dijital diinyanin mahremiyet anlayisinin belirgin olmamasiyla nedeniyle
sorunlar olusturabilmektedir. Basta ¢ocuklar ve yetiskinler olmak tizere her yastan

insanin bu sorunlarla kars1 karsiya kalabilmektedir.

Bu baglamda dijjital ebeveynligin, sosyal medya ortaminda ¢ocuklarinin gevrimici
gizliliklerini korumak i¢in ne tiir tutumlar sergilediklerini, ¢ocuklar1 iizerinde ne tiirlii
bir etkisi olduguna, bu ebeveynlik roliiniin ¢ocuklarma ne kadar yansitabildiklerini ve
kendilerinin, konu hakkinda ne kadar bilingli olduklarimi ortaya ¢ikarmak

amaclanmistir.
Arastirmanin Amaci

Bu arastirma dijital diinyada ebeveynlerin ilkokul ¢ocuklarmin verileri ve ¢evrimigi
gizlilikleri mahremiyetlerini koruma yoniindeki miidahale bi¢imlerine dair algilarinin
incelenmesi amaclanmistir. Dijital ebeveynlik kavraminin ¢ocuklarin sosyal medya
kullanimlariyla iliskili ¢evrimigi gizlilik algilarmin ortaya konulmasi saglanarak,
ebeveynlerin ¢ocuklarmin sosyal medya araglarmi kullanimlarinda nelere dikkat
ettigi, cevrimigi gizliliklerini korumak icin neler yaptigina yonelik olusturdugu algiy1
ortaya cikarilmigtir. Literatiir incelendiginde cevrimici gizlilik ve ebeveyn algilari
alaninda bu amagla yapialan c¢alismalarin az oldugu gorilmiistiir. Bu konuda,
ebeveynlerin ilkokul ¢ocuklarinin dijital diinyadaki ¢evrimigi gizliliklerini koruma
yoniindeki miidahale bicimlerine dair algilar1 cinsiyet, yas sosyal medya paylasimlari
(hesab1 ziyaret etme siklig1, hesaba sahip olma siiresi ve genel paylasim siklig1) gore
incelenmistir.
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Ebeveynlerin dijital medya ve gevrimigi gizliliklerini koruma yontindeki algilarim
tespit etmek icin goriisme veri toplama araci kullamilmistir, yar1 yapilandirilmis
goriisme formu hazirlanmustir. Ik olarak, birinci alt amac¢ katiimc gozlemleri
sayesinde, ilkokul ¢cocuklarin cinsiyetine gore dijital diinyada cevrimici gizliliklerini
koruma yoniinde medya cihazlarini nasil ve nerede kullandiklarini 6grenebilmektir;
acik ve Ortiilii aile (es, kardes, ebeveyn-cocuk) etkilesimlerini gozlemlemek;
ebeveynlerin ve ¢ocuklarin medya hakkinda veya medya araciliiyla birbirleriyle nasil
iletisim kurduklar1 ¢ocuklarin cinsiyetine gore farklihk olup olmadigmi

goriismelerden elde edilen verilere gore ortaya ¢ikarmaktir.

Ikinci alt amag, katilimcilarin algilarmin ilkokul gocuklarmin yaglarina gore dijital
diinyadaki mahremiyetlerini koruma yoOniindeki miidahale bicimlerine nasil
oldugunu bulgusu cevaplamaktir. flkokul déneminde farkli yas gruplarinda
cocuklarm mahremiyetlerini koruma yoniinde miidahale bigimleri hakkinda
ebeveynlerin algilarin1 ortaya c¢ikarmaktir. Bu baglamda hangi yasta alginin

farklilastigini detayl olarak ortaya ¢ikarilmas: hedeflenmistir.

Son olarak, ticiincti alt amag ise ilkokul gocuklarinin sosyal medyada paylasimlar
yapilmasina gore mahremiyetlerini koruma yoniindeki miidahale bi¢imlerine dair
ebeveynlerin algilari nasil oldugunu ortaya ¢ikarmaktir. Sosyal medyada ¢ocuklariyla
ilgili cevrimici etkinliklerini ve deneyimlerini onem tagimaktadir. Ornegin,
Cocugunuzun sosyal medya kullanimi c¢ocugun mahremiyet algisini nasil
etkilemektedir? ~ Ornek vererek agciklayabilir misiniz? ~ Gibi sosyal medya
paylasimlarina ve mahremiyet koruma yoniindeki algismi ortaya ¢ikarmak

amaclanmistir.

YONTEM

Arastirmanin Modeli

Arastirma dijital ebeveynligin cocuklarmin sosyal medya kullanimlariyla iligkili

cevrimici gizlilik algisim1  incelmeye yonelik durum c¢alismasi modelinde
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tasarlanmistir. Nitel arastirma yontemlerinden biri durum c¢alismas: tek bir vakay1
inceleyerek i¢ goriiniis veya toplumsal parcayr derinlemesine kesfetmeyi ve analiz
etmeyi amaglayan arastirma yontemidir (Merriam, 1998). Durumu etkileyen tiim
faktorler (fiziksel ortam, bireyler, olaylar ve devam eden siiregler gibi) kapsamli bir
sekilde incelenir ve bu faktorlerin durum tizerindeki karsilikli etkilesimi ve durumdan
nasil etkilendikleri analiz edilir (Yildirim & Simsek, 2008). Bu ¢alismada, ¢ocuklari
ilkokula giden ebeveynlerin “gocuklarin verileri ve c¢evrimici gizlilie dair alg1”

durumu incelenmeye ¢alisiimistir.
Calisma Grubu

Calisma grubunu c¢ocuklar: ilkokula giden ebeveynler olusturmaktadir. Tesadiifii
olmayan Ornekleme teknigi, kolay ulasilabilir veya elverisli 6rnekleme tamamen
mevcut olan, hizli ulasilabilen ve kolay olan 6gelere dayarnur (Kilig 2013). Kolay
ulagilabilir 6rnekleme teknigi kullanilarak Istanbul ilindeki devlet okullarinda
ogrenime devam etmekte olan 6grencilerin velilerine ulasilmistir. Toplamda 28 veliyle
goriisme yapilmuis, 1. Smiftan 7 veli, 2. Sinf 6 veli, 3. Smif 7 veli ve 4. Smiftan 8 veliye

ulasilmistir. Katilimcilara ait baz1 demografik 6zellikler Tablo 1."de gosterilmistir.

Tablo 1. Katilimcilarin bazi demografik ozelliklerine gore dagilimlar

Demografik Ozellikler Frekans %
. Kiz 13 %46.43
Ogrencinin Cinsiyeti
Erkek 15 %53.57
1.Simf 7 925,00
2.Simf 6 0%01.43
Ogrencinin Sinifi 3.Smuf 7 .
4.Simf 8 %25.00
' %28.57
Youtube 24 %85.71
Instagram 23 %82.14
Facebook 13 %46.43
.. y Whatsapp 28 %100
Velinin Kullandig1 Sosyal Medya Araci Tiktok 5 %17 86
Snapchat 2 %7.14
Twitter 3 %10.71
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Veri Toplama Araglar1

Veri toplama araci olarak 9 sorudan olusan yari yapilandirilmis gortisme formu
gelistirilmigtir. Yar1 yapilandirilmig gortisme tekniginin arastirmaciya sagladigi en
onemli olanak, goriisme Ooncesinden hazirlanmis goriisme protokoliine bagh olarak
devam etmesi nedeniyle daha sistemli ve karsilastirilabilir bilgiyi ortaya koymasidir
(Yildirim & Simsek, 2005). Ilkokul 6grenci velileriyle yiiz yiize ve zoom iizerinde
gortismeler yapilmistir. Gortismelerden elde edilen veriler ses kaydina ve bilgisayar

tizerinden dijital kayitlara alinmistir.

Yar1 yapilandirilmis goriisme formun gelistirilmesi i¢in Oncelikle madde havuzu
olusturulmustur. Sonrasinda alan uzmanlarin goriislerine goére maddeler
diizenlenmistir. Yar1 yapilandirilmis goriisme formu igin gelistirilmis agik uclu sorular
¢ farkl rehberlik ve psikolojik danismanlik yapan uzman tarafindan degerlendirmis
ve bir 6lgme ve degerlendirme uzman tarafindan degerlendirmistir. Alan uzmanlarm

goriislerine gore maddelerde gerekli diizenlemeler yapilmistir.

Daha sonra gelistirilmis gortisme sorular1 iizerinden pilot ¢calisma yapilmistir. Pilot
calismadan elde edilen veriler analiz edilmistir ve pilot ¢alisma verilerine gore
goriisme sorular1 yenilenmistir. Yeni eklenmesi ve cikarilmasi gereken bir madde
olmadigina karar verilip ve gerekli gortisme sorularmi iceren form gelistirilmis olup,
nihai yar1 yapilandirilmis goriisme formu sorulari ortaya c¢ikmistir. Goriisme

sorularindan birkagi asagida yer almaktadir.

1. Dijital diinyadaki (Bilgisayar oyunlariy, Chat uygulamalari, Instagram,
Whatsapp vb.) ¢ocuklarin verileri, bilgileri ve bunlarin korunmasi hakkinda

sizin dikkat ettiginiz unsurlar nelerdir?

2. Bu durum (dikkat ettiginiz unsurlar) ¢ocugunuzun cinsiyetine ve yasina gore
nasil degismektedir?
3. Bu durum (dikkat ettiginiz unsurlar) kullandigmiz dijital araca gore nasil

degismektedir?
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Verilerin Analizi

Arastirmanin hedefleri dogrultusunda yari yapilandirilmis goriisme formundan
toplanan veriler ile igerik analizi yapilmustir. Icerik analizi, metinden c¢ikarilan makul
aciklamalarin bir dizi islem neticesinde c¢ikarildig1 bir arastirma teknigidir. Bu
aciklamalar, mesajin kendisi, mesajin gondereni ve mesajin alicisi ile ilgilidir (Weber,

1989).

Gortisme sorular1 baglaminda kod, kategori ve temalar olusturulmustur.
Arastirmadaki her katilimcinin 9 soruya verdigi cevaplarin dokiimii yapilmistir.
Sorulara verilen cevaplardan yola ¢ikilarak benzer olan cevaplara aym kodlar
verilmistir. Birbirleriyle iliskili olan kodlarla kategoriler olusturulmustur.
Arastirmanin alt amaglarindan yola ¢ikilarak olusturulan kategoriler temalar altinda

toplanmustir.

BULGULAR
Bu arastirma dijital diinyada ebeveynlerin ilkokul ¢ocuklarmin verileri ve
cevrimigi gizlilikleri mahremiyetlerini koruma yoniindeki miidahale bigimlerine dair

algilarmin incelenmesi amaglanmaktadir.

Bu amag¢ kapsaminda arastirmada {ti¢ farkli tema ortaya ¢ikmistir. Bu temalar
cevrimigi gizlilige iliskin farkindalik, yasa gore smirliliklar, yeni teknolojiler ve sosyal
medya araglar1 kullanimi tizerine gelistirilmistir. Arastirmada ortaya ¢ikan temalar

Tablo 2’de verilmistir.

Tablo 2. Tema, Kategori ve Kod Siklik Tablosu

Tema Kategori Kod
1. Cevrimigi gizlilige iliskin farkindalik 3 29
2. Yasa gore sinirhiliklar 1 13
3. Yeni teknolojiler ve sosyal medya araglar1 kullanimi 3 20
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Tablo 2’ de arastirma temalarmin kategori ve kod sikligia yer verilmistir. Toplamda

7 kategori ve 62 kod ortaya ¢ikmaistir.
1. TEMA: Cevrimici Gizlilige iliskin Farkindalik

Bu arastirmada cevrimici gizlilige iliskin farkindalik temas1 3 kategori ve 29
koddan olugsmustur. Bu kategoriler ebeveyn paylasimlari, cinsiyet ve ¢ocuk olarak
belirlenmistir. En sik tekrarlanan kod ise bilgisi ve farkindalig1 var olarak gozlenmistir.
Katilimcilardan ¢ocugun bilgisi ve farkindaliginin oldugunu koduna iliskin elde

edilen verilerden ornekler asagida sunulmustur.

“Farkindali§: var. Okulda da bu konuda seminerler verildi. Izlemek istedigini izlemesini

ama gelen mesajlara cevap vermemesi gerektigini soyliiyorum.” K4
“Kendi gizliligini korumas: konusunda farkindalig1 var. Kimseyle paylasmaz.” K8
“Aileden egitimi aldig1 icin farkindalig da oluyor.” K11

Katilimcilar ¢ogunlukla ¢evrimigi gizlilik hakkinda ¢ocuklarmin bilgisinin ve
farkindaligmin  oldugunu vurgulamistir. Katilimcilar son zamanlarda, dijjital
diinyanin gelismesiyle ¢evrimigi gizlilik konusunda farkindalik yaratmak igin gesitli
calismalar ytriitildiiglinii ve bu ¢calismalar kapsaminda, okullarda, toplumda ailelere
cevrimicgi gizlilik konusunda egitimler ve seminerler diizenlenerek farkindalik
kazandiklarin1 belirtmiglerdir. Cocuklarinin dijital diinyaya dair olan bilgileri
sayesinde dogru yanlis1 ayirt edebildiklerini ve aileden aldiklar1 mahremiyet egitimi

ile kendi gizliligini koruyabildiklerini a¢iklamislardir.

Farkindaliginin ve bilgisinin olmadigini ifade edenlerin sayis1 daha azdir. Bilgisi
ve farkindaligmmm olmadigini ifade eden katilimcilarin vurguladiklar: ifadeler

sunlardir.

“Cocuklar: kotii yone dogru cekiyorlar bu uygulamalar: kullanmakta aliskanlik haline

getiriyorlar.” K18

“Bence belli bir yasa kadar cocuk bunun ne kastettigini bilmez.” K13
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“Kizimin bir bilgisi yok bu konu hakkinda ancak ben o anlattigum zaman bir seyler

anlyor.” K17

Yukaridaki katilimcilara gore ¢ocuklarin bilgisinin ve farkindaliklarinin zayif ya
da olmadigini vurguladiklarmi iliskin 6rnek ifadeler yer almaktadir. Katihimcilar
cocuklarina anlattiklar1 kadar bilgisi oldugunu ve daha fazlasmi bilmediklerini,
yaslarina gore daha ¢ok erken oldugunu bu sebeple bilgisi ve farkindaliklarinin zay:f
oldugunu belirtmislerdir. Cevrimigi gizlilige iliskin farkindalik hakkinda ebeveyn
tutumlarina gore farkhi goriisler oldugu gozlenmistir. Katilimcilarin ¢ogunlugun
cevrimigi gizlilige iligkin farkindaligin yiiksek olmasi, durumun giinliik hayatta sik
karsilasilan bir durum olmasi ve dikkat edilmesi gereken bir husus oldugunu
vurgulamaktadir. Ayrica dijital diinyada paylasimlar ve c¢evrimici gizlilikte
katilimcilar tarafindan sik vurgulanan goriislerden birde yasa gore sinurhiliklarin

olmasinin 6nem tagimasidir.
2. TEMA: Yasa Gore Sinirliliklar

Bu arastirmadaki ikinci tema ise yasa gore smirlilik olarak belirlenmistir. Bu temanin
belirlenmesinde en sik tekrarlana kod ise yasla dogru orantili farkindalik olarak
belirlenmistir. Katilmcilarindan elde edilen goriislere iliskin 6rnek ifadeler asagida

bulunmaktadir.

“Yasina gore degisir cocuk belli bir yasa geldiginde yani biiyiidiigiinde farkindali$
olusur” K13

“Yas ilerledikce daha oturacagim diisiiniiyorum daha farkinda olurlar.” K14

“Yasa gore degisir tabii bundan dnceki senelerde soylediimizde anlamiyordu ama zaman
gectikce kargisina bir sey ¢ikinca ornegin gecen oynadigr oyunda Biri ona yanlig bir sey soylemis

ve gelip bana anlatti. Yani goriip 6grendikce daha iyi anliyor.” K23

“Yasa gore degisir, belli bir yasa geldiginde yapacagr seyleri bilir. Okulunda da

mahremiyetini korumaya yonelik egitimler veriliyor.” K28
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Yukaridaki katilimcilara gore g¢ocuklarin farkindaliklarmnin yasla dogru orantili
oldugunun, yaslar1 biiylidiikge ve deneyim kazandik¢a ¢ocuklarin daha fazla
farkindalik sahibi olduklarina iliskin 6rnek ifadeler yer almaktadir. Bu durumdan
cikarilan dijital diinyaya sik maruz kalnmasi nedeniyle yasa gore farkindaligin
kazanmasi zorunlu hale gelmistir. Yasla dogru orantili olarak ¢evrimigi gizlilige iliskin

farkindaligin olustugu vurgulanmistr.

Bu temada, yasa gore esit miidahale kodu da yine sik tekrarlan kodlardan birisi olarak
gozlenmistir. Katilimcilarindan elde edilen gortislere iliskin 6rnek ifadeler asagida

bulunmaktadir.

“Internette gordiiklerinden ve onlart uygulayip kendilerini bir benlik yaratmaya
calisiyorlar mesela Blackpink biitiin cocuklarimiz 6zendigi gruplardan biri. ... Ben yasina gore

ayni tutumda olurum ne kadar etkili olur onu bilemem.” K14

“Nasil alistirirsan oyle gider diye diisiiniiyorum. Her yasinda aym sekilde dikkat
ederim.” K26

“Cinsiyete ve yasa gore degismez ben her cocuguma ayn sekilde dikkat ederim.” K19

Katilimcilarin yasa gore esit miidahale koduna iligskin goriisme desifrelerinde 6rnek
veriler yukaridadir. Dijital diinyada farkindaliklarin artmasi miidahalenin de
kontrollii hale gelmesini saglamistir. Buna gore yasa gore esit miidahale yapilmasinda
yasa gore simurhiliklarin belirlenmesi ve gozlenmesi daha ¢ok vurgulanmistir.
Katilimcilar her yas grubu igin esit miidahalede bulunmaya calistiklarini
belirtmisleridir. Dijital diinya glinlitk yasamin i¢inde onemli bir yeri oldugu igin
zararh etkilerinde korumak ve farkli yonlerinden yararlanabilmek i¢in hayatin iginde
olmasi geren 6nemli unsurdur. Dijital diinyada ¢evrimigi gizlik, yas, yeni teknolojiler

ve sosyal medya araglar1 6ne ¢ikmaktadir.
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3. TEMA: Yeni Teknolojiler ve Sosyal Medya Araclar1 Kullanimi

Arastirmanin {iglincii temasi olarak dijital diinyada yeni teknolojiler ve sosyal
medya araglar1 olarak ifade edilmistir. Dijital araglar ve sosyal medya araglar1 olarak
iki farkli kategori belirlenmistir. Bu temada yer alan kodlar dijital arac¢ gesitliligi,
yetersiz dijital diinya, Instagram, YouTube, oyun kontrolii kullanim gibi farkli kodlar
ortaya ¢ikmistir. Katilimcilarin en sik tekrarlanan kod ise kontrollii kullanim oldugu

ortaya ¢ikmistir.

“Cocuklarim igin sosyal medyada genel olarak dijital alanda giivenliine cok dikkat
etmeye calistyorum. Bu konuda da cocuklara acti§im gmail hesaplari var. Bu hesaplarda hem
bireysel hem de cocuklar icin kism var ve kontrol edip kisitlayabiliyorsun. Paylasimlarin

kontrol ediyorum.” K27

“Telefonlar izin alarak kullanyor, indirdigi oyunlara dikkat ediyorum ve izin isteyerek

indiriyor, ayirt ediyorum.” K1

“Cocuklarim Tiktok izlemiyor, YouTube da yasina icerikler izlemesine dikkat ediyorum,
Minecraft sadece oynamasina izin veriyorum, tammadig kisilerle hicbir sekilde etkilesim

kurmasina izin vermiyorum.” K6

Yukaridaki katilimcilarm ifadelerine gore yeni teknolojik ve sosyal medya araglarim
engellemek degil ancak kontrollii kullanimi 6nemi vurgulanmistir. Kontrollii
kullanim kapsaminda dijital diinyanin denetlemesi kolay olabilecek 6zelliklere sahip
yeni teknolojileri tercih ederek kullandiklarini belirtmislerdir. Bu sayede djijital
ebeveyn roliine uygun davranislar sergilemektedirler. Ebeveynler ¢ocuklarin gelisimi
ve ilerlemesini destekleyen teknolojik araclar ve sosyal medya araglarini destekledigi
ortaya ¢ikmustir. Teknolojik araglarda one ¢ikan telefon ve televizyon olmaktadir.
Sosyal medya ve uygulama kontroliinde 6ne ¢ikan YouTube ve oyun kontrolii oldugu
ortaya ¢ikmistir. Katilimcilardan elde edilen verilere iliskin 6rnek ifadeler asagida

sunulmustur.
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“.... Oynadig1 oyunlarda hosuma gitmeyen seyler olursa engelliyorum siliyorum. Sadece

oyunlarda okul arkadagslariyla birlikte oynarlarsa konusuyorlar.” K21

“Bazi oyunlart yas1 gerei kullanmasina izin vermiyorum oOrnegin arkadaglar: pubg
oynuyor diye oynamak istiyor ama ben izin vermiyorum. Kafasina takilan bir seyi ilk bana

soruyor benim onayim olmadan hicbir sey yapmiyo.” K23

“Izledigi youtube videolarinda tiktok videolar: ciktyor ve ister istemez goriiyor ve bende

gordiikce geciyorum.” K1

Yukaridaki katilmcilarin ifadelerine gore g¢ocuklarin sosyal medya araglarindan
tamamen uzak tutulmadigr ancak kullanimin kontrollii oldugu ifade edilmistir.
Katiimcilardan alman verilere gore ¢ocuklarin en ¢ok kullandig1 sosyal medya
platformu Youtube olarak belirlenmistir. Cocuklarin ¢ok sik kullandig1 Youtube” da
katilimcilarm en ¢ok vurguladig: risk faktorii bu uygulamada uygunsuz ve Tiktok
igceriklerinin ¢ikmasi olmustur. Bu igeriklere bdylece kolay erisilebilir olmasi
ebeveynleri oldukca rahatsiz etmektedir. Kontrollii kullanim 6nemi vurgulanmis ve
bu konuda alma onemler agiklanmistir. Glinliik hayatta 6nemli bir yeri olmasi
nedeniyle ¢cocuklarinda bu sosyal medya araglar: tanimasi ama kontrollii kullanilmas

gerektigi vurgulanmustir.

Ozetle, bu arastirmada ebeveynlerin bakis agisindan, ilkokul cocuklarin cinsiyete gore
dijital diinyadaki mahremiyetlerini korumaya yonelik sinirlar {izerine ailenin bilgisi
ve farkindaliginin olmasi gerektigi ortaya ¢ikmistir. Ebeveynlerin ilkokul ¢ocuklarinin
yaslarina gore dijital diinyadaki mahremiyetlerini koruma yoniindeki miidahale
bicimlerine dair algilari ise yasla dogru orantili farkindalik ve yasa gore esit miidahale
oldugu belirlenmistir. Ebeveynler, ilkokul c¢ocuklarin yeni teknolojiler ve sosyal
medya araglarimnin kullaniminda mahremiyetlerini koruma yoniindeki miidahale

yontemine iligkin ise kontrollii kullanim olarak vurgulanmuistir.
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SONUC, TARTISMA VE ONERILER

Hayatimizin dijitallesmesi ile ¢ag atlarken bu durum pesinde pek ¢ok sorunu ve
zorlugu beraberinde getirmektedir. Bu sorunlarla en ¢ok maruz kalanlar ise ¢ocuklar1
dijital cagda biiyliyen ebeveynler olmustur. Hizla ilerleyen teknoloji icerisinde yer
alan dijital yerli olarak adlandirdigimiz; ¢ok kiiciik yastan itibaren teknoloji ile tanisan
cocuklarmin dijjital ortamlarda bulunmasindan kaynakli ebeveynler pek ¢cok yonden
cocuklarmi olast olumsuz durumlardan korumaya ¢alismaktadirlar. Bu konuda en ¢ok
bahsettikleri durum ise ¢ocuklarinin karsilagsmasini istemedikleri kisilere ve igeriklere

ulagsmanin kolayhigidar.

Bu calisma sonucunda elde edilen bulgulara bakilidiginda giinliik yasantimizda
teknolojinin yerini kabul eden ebeveynler buna karsin ¢ocuklarimi dijital diinyanin
zararlarindan korumak igin dikkatli ve onleyici olmalar1 gerektigi goriistindedirler.
Giindelik hayatta dijital araglarin hayatimizin her alanina girdigi bir gercektir. Bu
nedenle, ebeveynler ve ¢ocuklar igin dijital araglardan tamamen kaginmak miimkiin
degildir (Yigitbas1 & Celik, 2023). Ayni1 zamanda bazi ebeveynler ¢ocuklarinin kendi
gizliliklerine dair bilgi ve farkindaliklarinin zayif veya olmayacagi diisiincesinde
olsalar da ¢ogunluk cocuklarmimn dijital diinyanin kendi gizliliklerine karsi olasi
risklerin farkinda olduklarimi savunmuslardir. Cocuklarin, ebeveynlerinden farkl
bilgi kaynaklarina erisimi ve bunlar1 kullanma becerileri daha fazla oldugundan
ebeveynlerin ¢ocuklarina dijital diinyanin riskleri hakkinda bilgi vermesi ve onlar1
korumas1 onemlidir (Calapkulu & Alp, 2020). Cocuklar her ne kadar bu risklerin
farkinda olsalar da ailelerin tutumlar1 ve davraniglari da bu konuda onem teskil
etmektedir. Ebeveynlerin cevrimici gizlilige ve verilere karsi olan algis1 cocugun dijital
diinyadaki yerini ve giivenligini belirlemektedir. Olgudeniz ve Aydogan'm (2023)
calismasinda da benzer bir sekilde ebeveynlerin dijital okuryazarlik konusunda

bilingli ve farkinda olmalarinin 6nemli oldugunu tespit edilmistir.
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Ebeveynlerin ¢ogunlugu ¢ocuklarinin yas: biiytidiikge gizliliklerine dair daha fazla
farkindalik sahibi olduklarimi sdyleseler de yasi fark etmeksizin hepsine kars: esit
miidahalede  bulunduklarini  belirtmislerdir. =~ Cocuklarin  heniiz  yeterince
olgunlagsmamus zihinleri, sosyal medyanin olumsuz etkilerine kars1 savunmasizdir. Bu
durum, onlar1 istismarcilarin hedefi haline getirmektedir (Bostanci, 2019). Cocuklarin
yasindan bagimsiz hepsine kars1 esit miidahalede bulunan ebeveynler dijitallesmenin
yasamin bir pargasi olarak goriirken kontrolii kullanimin gerekliligini de ¢ogu kez
vurgulamislardir. Yigitbasi ve Celik” in (2023) ¢alismasinda da anne ve babanin esas

olarak verecekleri dijital mahremiyet egitimin 6nemini belirtmislerdir.

Dijital diinyanin her gecen giin biiyiimesi ve gelismesiyle birlikte basta insanin iletisim
ihityaci karsilanmak iizere pek ¢ok yeni teknolojiler ve araglar ¢ikmaktadir. Bahtin'in
karnaval ortami incelemeleri, tarihsel ve zamansal baglam g6z oniine alindiginda,
degisime ugrayan tek unsurun arac oldugu gortilebilir (Uygun & Akbulut, 2018). Yeni
medya, bireylerin mahremiyet anlayislarini ve smurlarmi degistirmistir (Calapkulu &
Alp, 2020). Ebeveynler kontrollii kullanim kapsaminda g¢ocuklarinin yeni teknolojilere
ve aracglara karsi merakini karsilayabilmek icin ¢ocuklarina gerekli miidahalelerde

bulunmaktadirlar.

Sonug olarak giinden giine dijital diinya hayatimizin her alaninda yer edinmektedir.
Bu durumun olumlu yonlerinden yararlanirken risklerinden de korunmak igin 6nce
kendi mahremiyet alani sonra ailenin alani taninip korumal, dijital diinyay1 ne yok
saymali ne de tamamen hayatimizin merkezine koyulmaldir. Cocuklarin
yasantilarinda sik sik karsilasacaklari olan bu diinyay: 6ncelikle iyi tanimali ve olasi
riskler karsisinda ebeveynler cocuklarmi kontrollii bir sekilde korumalar1 gerektigi

sonucuna ulasilmistir.

Bu konu kapsaminda dijital diinyay1 tanima ve olasi risklerinin farkinda olma, bu risk
durumlarin Oncesinde ve sonrasinda yapilmasi gerekenleri dgrenme konusunda

ebeveynlere farkindalik olusturulmalidir. Verilecek ¢esitli konferanslar, veli
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akademileri, toplantilar kapsaminda dijital ebeveynlik kavrami kazandirilmahdir. Bu
kavram dahilinde ebeveynler tarafindan alinabilecek bazi onlemler ve kontroller
ogretilmelidir. Ornegin ebeveyn kontrollii uygulamalar kullanmak, ¢ocuklara 6zel
platformlar1 tercih etmek, yiiklenen uygulamalarin silinmesi dahilinde verilerinin
silinmesini uygulama yoneticilerinden talep etmek gibi pek ¢ok cesitli onlemler
aliabilmektedir. Bundan sonra yapilacak calismalarda farkh egitim diizeyinde olan
cocuklarin ebeveynleri ile ¢alisilabilir. Dijital ¢agin getirdigi degisimler, ebeveynlik
rollerinide yeniden olusturmaktadir. Bu {izerine, dijital okuryazarlik/okuryazarhk

kavramu, dijital ebeveynlik rollerinde 6nemi incelenbilir.

Arastirmacilarin Katki Oran1 Beyani

Her bir arastirmacinin ¢alismaya olan katki oram esittir.
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Abstract

The study aimed to test the hypothesis that there is a significant relationship between students' community
engagement practice and their academic performance. The study covered 284 students in total. Data were
gathered with the help of the questionnaire. The participants were divided into two groups based on their
questionnaire responses: "community-engaged students" and "no community-engaged students." Based on
average scores, standard deviation, descriptive statistics, t-tests, and the chi-square test of independence,
the data were then examined using SPSS 25. According to the study's findings, students actively involved
in their communities received higher grades than those not at all involved. Moreover, while community
engagement may have been believed to affect academic achievement, it is statistically significant in this
study. Besides, there was a statistically significant association between gender and community engagement
in the study. In addition, the study found that students' geographical backgrounds and community
engagement were significantly associated. Based on the study's findings, it has been concluded that
community engagement and students’ academic success, gender, and geographical background have
significant associations.

Keywords: Community Engagement, students” academic achievement, gender, geography, responses
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INTRODUCTION

Student community involvement in higher education institutions is about reinventing
the neighborhood or better understanding and engaging with diverse communities.
Pedagogy is a specialized means of communicating throughout the curriculum,
teaching, and assessing a course, material knowledge - and a philosophy - a worldview
that includes community service ideals. The Fellowship is dedicated to assuming and
implementing meaningful and collaborative ties between various stakeholders. All
forms of service-learning, on the other hand, are anchored in multiple philosophical

" "

systems such as "participatory democracy," "volunteerism," "consumerism," and
"social transformation.” Student community engagement refers to the involvement of
students in activities that address community needs and contribute to the betterment

of society.

It is a form of experiential education that allows students to apply their knowledge
and skills in real-world settings. Students have a greater awareness of their problems
and difficulties and a sense of responsibility to their community through community
projects (Herndndez et al.,, 2023, p. 1). There are several ways to get involved, like
participating in community-led research initiatives and volunteering for community
service projects (Greenberg et al., 2020, p. 13). In addition, a plethora of opportunities
exist for individuals to partake in voluntary activities within the community (Haque
et al., 2021, p. 1). The consistent engagement of students in community service
endeavors has been observed to yield favorable outcomes across various facets of their
lives. To enhance the vocational education of students, numerous educational

establishments have implemented strategic initiatives (Haque et al., 2021, p. 1).

The active participation of students in community affairs yields numerous benefits,
encompassing the development of professional, diverse, interpersonal, and civic
proficiencies (Angima & Gaebel, 2018, p. 55). However, ignorance, lack of time, and a
lack of incentives and support are some of the problems that need to be resolved to
increase student involvement in community engagement programs. Many people
think well of student community service initiatives. It is general knowledge that
communities, teachers, and students gain from university-led service-learning
initiatives (Gibson et al.,, 2020, p. 5). The school's production of concentrated
knowledge and learning processes that are divorced from the features of the setting

that define students is one of the trickiest issues it is now dealing with.

To establish an authentic learning process, it has been proposed that service learning

be used to communicate school information with society (Ortega Torres et al., 2020,
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pp- 304-305). Numerous significant projects benefit from student participation. For
instance, community empowerment initiatives for disaster risk reduction at the village
level have benefited dramatically from student participation (Karnawati et al., 2013, p.
317). Student-led community service initiatives can potentially improve natural
disaster-affected areas in the long run by fostering sustainable development and

capacity building (Mwangi, 2013, p. 1).

The bigger picture of community service learning may be understood from this, and
we can infer that participating in one's initiative for the benefit of the community,
attempting to change the community, and community relationships are all included in
the community engagement activities of students. From this angle, service learning is
merely one of the more obvious ways that professors and students make a real
connection to and seek to improve both their and other people's circumstances. As
soon as one opens the door to a classroom or office, it is abundantly apparent how
academic knowledge and the production of knowledge are connected to real-world
relevance (Butin, 2010, p. 152). As a result, community service might take the shape of
volunteer work, financial or other types of intrinsic or extrinsic contributions, or

compassionate services.

Community participation, whether in service-learning, public scholarship,
community-based research, or other means, may and does achieve this goal. It is a
deliciously sophisticated and placed activity that shocks and encourages students (and
instructors) to reassess their traditional habits of thought and belief. As a result, we
must reconsider the essential core of scholarship, its methods, and its outcomes. It
highlights community voices and practices. It facilitates transdisciplinary research and
the reinvention of collaborative procedures. If so, practitioners and academics must
consider the best ways to disseminate this knowledge (Butin, 2010, p. 133). As a result,
higher education institutions are expected to match their principal operations with

national and societal priorities.

The Ethiopian Higher Education Proclamation of 2009 lists the "design and provision
of community and consultancy services that shall cater to the developmental needs of
the country" as one of the goals and a crucial role of higher education institutions.
Furthermore, the Ethiopian Education Sector Development Program V for 2015
emphasizes the necessity of good community engagement through several channels,
such as research that can address institutional and national priorities and development
plans. The same document emphasizes the importance of community engagement. It

proposes the formation of a national multi-sectoral stakeholder council to develop a
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national framework for research and community engagement and a resource
mobilization and utilization system for research and community services. However,

these still need to be implemented (Tamrat, 2019).
Purpose of the research

All around the world, schools and universities regularly mandate their students to
participate in required or elective community service projects. Numerous programs
take the shape of orientation events for incoming students or are comparable initiatives
that enroll many students in short-term, infrequently occurring activities (Giles &
Eyler, 1994, p. 327). However, in developing countries such as Ethiopia, there needs to
be more evidence to show the impact of such services on the participants and the

community. This correlation study will try to fill in this gap.

We are encouraged to consider thoroughly, reflect upon, and comprehend educational
institutions” and classrooms' goals, principles, and practices through the theoretical
framework and academic training of service learning. We must confront the
presumptions and implications of how we do science education, learning, and practice
as educators, administrators, and policymakers (Butin, 2010, p. 6). The fact that many
higher education institutions' teaching-learning procedures fail to include community
service ideals as a crucial component of service-learning scholarship and practice is
one of the gaps in Ethiopian higher education students' connection with the

community.

The other gap in community engagement scholarship is the need for quantitative
attempts to study the relationship between the academy and community engagement.
This study is piloting the possibility of a quantitative move in service learning and its
association with variables such as GPA, gender, and geographical origin. Quantitative
analyses of service learning have been shown to improve its academic credibility.
Research has demonstrated that service learning can positively impact educational
outcomes, including improved academic achievement and performance on subject-
matter exams (Dahan, 2016, p. 3). However, quantitative and qualitative methods have
much to offer (Giles & Eyler, 2013, p. 53). Skepticism over service learning’s
educational merit continues despite published research reviews showing consistent
positive student outcomes (Furco & Root, 2010, p. 16). These findings prove that
service learning can enhance students' academic learning and contribute to their
educational experience. As demonstrated by a meta-analysis of nine studies that
examined courses according to the presence or absence of service learning

components, the addition of quantitative research methodologies also improves the
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body of evidence supporting service learning. As a teaching strategy, it contributes to

the growing acceptance of service learning (Novak et al., 2007, p. 149).

Volunteerism benefits participants, counteracting cynicism and indifference, and can
address national problems with limited government resources. Numerous studies
show that young people's attitudes are still developing, making service-learning a
high-impact educational approach that benefits overall development. One approach
in this area is modeling students' learning outcomes about their learning experience —
the different student, course, and pedagogical components. Service learning helps to
enhance the design of learning activities so that the students can profit from the
learning process, have a better knowledge of the learning process, and have a more

accurate forecast of student results and learning outcomes.

It has been shown that incorporating service learning into a curriculum improves
learning results. (Bardus et al., 2022, p. 2; Destriani et al., 2022, p. 294; Fu et al., 2023, p.
13763; Jurgens et al., 2022, p. 19). Studies demonstrate that service learning can
enhance students' academic performance and positively impact their overall
development (Leary et al., 2022, p. 1). The e-service learning course study showed
comprehensive learning results and positively impacted the students’ learning. In
addition, teaching and learning in agricultural science and technology are a topic of
agreement. More students reported that they had developed skills that improved the
quality of their lives, and the effect of service learning on their education was positive.
According to these results, adding service learning into a course can improve student

learning objectives and advance professional and personal growth.

Students' participation in community service activities may be affected and related to
many factors such as the age of the students, the morale of the students, their spiritual
tendencies, the influence of an elderly family who participates in community service
activities, the gender of the students, the socio-economic background of the students,

the type of schooling they receive and even the policy of the school.

Youth participation in the community can take many different forms. Youth Ministry,
Youth Leadership and Youth Media, Youth Research and Evaluation, Youth
Organizing, Youth Philanthropy, Youth Civic and Political Engagement, and Youth
Decision Making are some of the implementation types that youth engagement efforts
often fall under. Young individuals perform community service. Picking up rubbish
on a beach is one example of basic youth service. It also includes longer-term, more
planned community service programs and service-learning efforts that link volunteer
activity to academic objectives and classroom lessons (Robinson & Green, 2011, p. 252).
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Though not all students participate equally, students in higher education institutions
participate in community service projects. Certain studies have shown that certain
people experience more than others. Students with strong academic standing, women,
those whose first language at home was English, and 11th and 12th graders were more
likely to engage. Males, sixth through tenth graders, and pupils with poorer grades,

on the other hand, were less likely to participate.

Student government involvement, extracurricular activities, extracurricular activities
outside of school, and jobs for money increased the likelihood of community service
participation. For several reasons, students who attended private schools affiliated
with churches are more likely to have performed volunteer work. Firstly, these schools
often emphasize the importance of community service and instill values of altruism
and social justice in their students. Students can improve their communication and
planning skills by being involved in community organizations while still in school.
Furthermore, students connect with other community members and acquire expertise
by collaborating with individuals in diverse disciplines. It enhances the students’
ethical background and principles resulting from their training in community service
learning(Rahim et al., 2023, p. 19).

The other reason why students should participate in these schools is that they can
establish a sense of community connectedness. While volunteers with similar
motivations have been found to have selfish profiles, those with altruistic motivations
have strong indicators of volunteering in other institutions when they volunteer in
public (Lemos et al., 2019, p. 1). According to studies, Students who volunteer in
various settings are more likely to consider social issues. Multiple services can provide

college students with exposure to diverse social circumstances.

Making learning relevant, intellectually challenging, and emotionally affecting can be
accomplished by letting students see instances of social injustice in their
neighborhoods. The course taught me a lot about the real world and customer service.
"Really opened my eyes to a lot of things" are just a few of the comments made by
service-learning students. Students in service-learning courses are occasionally
compelled to examine their biases. Students may interact for the first time with
someone of a different race at a service facility (Evans, 2009, p. 123). For example,
research conducted over the past five years examining the effects of an outdoor
gardening program on community college students and four-year state university
students discovered a substantial amount of evidence indicating that participation in

community service programs such as gardening work and community service work
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has had a significant positive influence on student academic performance, self-esteem,
and self-efficacy, connection to campus and community, and a sense of

belonging(Evans, 2009, p. 91).

The interactions they have with colleges can help students in a variety of ways. A few
advantages include increased human and social capital development, faster economic
growth, more robust professional and intellectual infrastructure in communities,
progress toward sustainability, and research findings that can enhance society's social,
economic, environmental, and cultural components. Creating informed and engaged
citizens can also increase business and community responsibility. A better quality of
life for communities can result from promoting social cohesion and social
transformation (Marissa Popma & Kora Tushune, 2012, p. 40). It can also spark

educated discussion on essential topics for communities.

In a similar token, the attempt to use students for community service has been
historically implemented in Ethiopia. The Ethiopian University Service was
established in 1964 as a degree requirement, with students obliged to labor in the
provinces for one year (after the third year), primarily as teachers. This method also
aided in disseminating campus politics to a much larger audience outside the
university by boosting secondary school students' awareness of them and nurturing
allegiance to university students' unofficial leadership(Adamu & Balsvik, 2017, p. 268).
Thanks to another similar program, the students know exactly how the rural
population lives. The Derg launched the Ediget Behibret Zemecha (Development via
Cooperation Campaign), more colloquially known as Zemecha (campaign), which
required students to serve as the primary implementers to bring about the projected

development and changes in the nation(Adamu & Balsvik, 2017, p. 272).

Due to globalization and other factors, the nature and dimensions of community
engagement has been changed. Hence, the Ethiopian government only recently
introduced Ethiopia's Volunteer Community Service Program to engage the country's
expanding youth population, foster integration and national cohesion, and create a
tranquil, harmonious community. The program strives to increase respect for
diversity, social cohesiveness, and peaceful cohabitation while promoting a culture of
public service and national integrity. As a result, it will help to maintain long-term
peace and stability. The program will work to accomplish supplementary and
connected objectives under the direction of the Department of Peace, in close
cooperation with other stakeholders, and with technical support from the United
Nations Development Program (UNDP). The program aims to foster a culture of
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voluntarism, national harmony, social cohesion, and integration to benefit the host

community, the military, and the general public.

Ethiopian youth are given the tools they need to actively participate in national
governance and development processes, fight for peace, and contribute to nation-
building, peaceful coexistence, and long-lasting peace (Ethiopian National Volunteer
Community Service Programme | United Nations Development Programme, n.d.).
Additionally, community engagement produces research questions and findings that
can be used to enhance the population's quality of life. One of the main objectives of
higher education in Ethiopia is to produce responsible and competent citizens who can
satisfy the quantitative and qualitative demand for a highly trained labor force based
on the needs of the nation's socioeconomic development, according to Ethiopia's

Education Sector Development Program.

Consequently, this may imply that one of the most significant duties of educational
institutions in Ethiopia is a commitment to promote community development
realistically and feasibly to attempt to alleviate some of the problems of inequality,
poverty, and social difficulties. Therefore, active universities are crucial for the future
of Ethiopia's economy and society. If Ethiopian higher education is to advance and
strengthen its quality and relevance, a university-wide, institutionalized, and
sustained commitment to community participation and research is necessary and a top

priority (Popma & Tushune, 2012, p. 35).

The higher education proclamation, which outlines the policy and strategic
orientations for universities in Ethiopia, indicates that institutions are increasingly
expected to conduct and distribute research and studies based on national priority
challenges. This is crucial for improving society's quality of life and lowering poverty
nationwide. According to the World Bank study on the state of universities in Ethiopia,
research, studies, and community services are necessary for Ethiopian universities to
help society's social and economic development problems. Universities must conduct
research and analysis to help students become knowledgeable citizens and experts

who can solve problems.

The degree to which higher education institutions develop and enhance ties with the
general public, industry, and services influences their applicability to society and
social responsibility (Marissa Popma & Kora Tushune, 2012, p. 37). As a result, national
development and poverty alleviation are critical objectives of higher education in
Ethiopia. Studying the link between academic achievement and community

engagement is one of the various dimensions of community engagement in Ethiopia
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and any other country. The link between educational practice and social relevance lies
at the heart of how we want to think about higher education today in many ways.
Indeed, one might make a compelling case that service learning goals and methods are

as relevant and vital now as they were forty years ago(Butin, 2010, p. 152).

As soon as one walks into a classroom or an office, it is evident that academic
knowledge and knowledge generation are being combined with practical application.
However, I believe that these rising trends—which I have already mentioned —
prevent such hope from blossoming among the roots. It is essential to completely
rethink how cohesive scholarship will develop inside academia in light of the shifting
student demographics, faculty profiles, organizational structures, and practices. What
exactly does a “non-traditional” student mean by service-learning or community-
based research? How much should or should not "teaching faculty" be expected to
embrace a time-consuming pedagogy that may or may not adhere to specified
curricula or follow standardized result measures? Is it even possible to have
"community service" or "public scholarship” in a for-profit college? (Butin, 2010, p.
152). Teaching undergraduates about complicated social concerns through lectures
and text alone might be difficult. Students' service learning experiences in local areas

have positively impacted their understanding of academic subjects.

Research has shown that service learning can contribute to knowledge construction
and the internalization of class material. Service students achieved significantly higher
academic performance than a control group of non-participating students. The results
of this study demonstrate the value of giving SL's business university students
(Martinez-Campillo et al., 2019, p. 1). Regarding knowledge construction, students
involved in the service learning project report that their knowledge of science and
critical thinking abilities have increased. They also note that their knowledge
construction has changed overall during the service learning, particularly

emphasizing personal development and civic engagement.

Furthermore, there were variations in the knowledge-building changes displayed by
students under different experimental situations. This suggests that the students'
knowledge construction is hampered at the task change turning point by varying
experiences with services (Li et al., 2019, p. 399). According to these results, students'
comprehension of academic courses is improved, and their ability to apply knowledge
in the real world is encouraged by the hands-on experience that service-learning offers.
Accordingly, this study aimed to analyze the connection between students' academic

success and their involvement in volunteer work in the community. Specifically, the
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relationship between community engagement and the students” background location
will be studied, and the relationship between gender and community service activity
will be explored. The study will test the following hypotheses:

H3. The success of a student's academic GPA and community service involvement
are significantly correlated.
H1. There is a significant relationship between gender and involvement in
community engagements.
H2. Volunteering in community service activities and a students’ urban/rural
geographical origin are significantly related.

METHODOLOGY

Research Design

The study used a quantitative approach. A correlation study that used statistical
analysis for the questionnaire data was applied. The correlation study took place at
Addis Ababa University. The questionnaire was administered to scale the student's
responses to 10 questions. The answers on the community engagement questionnaire
represented several points. The study focused on undergraduate students. The factors
whose correlation is being studied were the students' participation in volunteer work
and their GPA. Those who did or did not participate in community service were used
to gauge the involvement of the students. Moreover, the study analyzed the correlation
between other study variables, including gender, geographical origin of the students,

and community engagement.
Study Group

The study's primary objective was to investigate if there was a relationship between
the community engagement activities of students and their academic success. We used
Addis Ababa University undergraduate students involved in the study. The researcher
used a random sampling approach. Using a straightforward random approach, a
sample of students was selected to participate in the study. The researcher followed
strict ethical procedures throughout the study, and the participants were informed
about the intentions of the study before filling out the questionnaire. The students were
given a hard copy of the questionnaire through their undergraduate coordinator. The
undergraduate coordinator guided and made the students complete the questionnaire
correctly and honestly. There were 284 students in the study, of which 221 reported
participating in community engagement activities and 63 reported not getting

involved. This difference was used to segregate the participants. The Sample size of
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the study was 284. This means 287 or more measurements/questionnaires were
needed to have a confidence level of 95% that the real value is within +5% of the
measured/surveyed value. The reliability of the study was set to be at a 95%

confidential interval.
Validity and Reliability

Using Cronbach's alpha, the internal validity of the 5-item Scale was examined. The
scale's overall alpha, according to the results, was. 602. The reliability of the scale
increased only after the deletion of one item, according to an analysis of individual

item statistics.
Data Collection Tools

The questionnaire was used to collect data from the students who were asked to
provide background data on gender, major areas of study, Cumulative GPA, original
location, and whether they are engaged in community service or not, and five
additional Likert scale questions that required their responses in community
engagement activities. This study was conducted on the main campus of Addis Ababa
University. Addis Ababa University has its headquarters located at the main campus,
which is six kilometers away, with a five-kilometer (Faculty of Technology-North),
(Faculty of Business and Economics) and Black Lion (Medical Faculty) Lideta
(Technology Faculty-South), Administers the Addis Ababa College of Business, Yared
Music School, School of Dentistry, and Faculty of Veterinary Medicine.

Data Analysis

IBM SPSS 25 was employed to facilitate the analysis process. Descriptive statistics, chi-

square tests, and T-tests were implemented to express the research with figures.
FINDINGS

According to the data, 82(28.9%) of those who took the questionnaire were majoring
in Geography, 68 (23.9%) participants were from Language and Social Science
Education, 125 (44.0%) participants were majoring in Social Work, and 9 (3.2%) were

Civics and Ethical Education majoring students (see Table 1).
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Table 1
Major of the students
Major  Geography Social Science and Social =~ Civics and Ethical ~Total
Language Education Work  Education
f 82 68 125 9 284
% 28.9 23.9 44.0 3.2 100.0
Table 2
Gender of the students
Gender Male Female Total
f % f % f %
Valid 194 68.3 90 31.7 284 100.0
100.0

Table 2 shows the frequency distribution for the gender of students who participated
in the study. The table shows that the majority of the participants, 194 (68.3%), were
male, and 90 (31.7%) were female.

Table 3

The geographical location of students /urban or rural

Geographic Region Urban Rural Total
f % f % f %
Valid 95 33.5 189 66.5 284 100.0
100.0

As shown in Table 3 above, 95 (33.5%) participants were from urban areas, and 189

(66.5%) were from rural areas.

T-test for the Relationship between Academic Success and Community Engagement

Practices

H1. The success of a student's academic score and community service involvement are

significantly correlated.

The first hypothesis developed by the researcher was that academic success is
significantly correlated with community engagement. To test whether there is a

significant relationship between the two variables, the researcher used a t-test. One of
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the variables, i.e., GPA, is a continuous variable because it can take any possible value
between 1.0 and 4.00. The other variable is dichotomous. Two hundred twenty-one
students reported participating in the community service activities, and 63 said they
did not. Hence, in this case, the most appropriate test would be the t-test. The mean of
those who participated was 3.1694; for those who did not, it was 2.8710. SD (.44110)
and SD (.64865) were registered for those who participated in community service and

those who did not participate, respectively. This is indicated in the table below.

Table 4

General Statistics

I give community service n Mean Std. Std. Error
Deviation Mean
Yes 221 3.1694 44110 .02967
No 63 2.8710 .64865 .08172

To determine if there is a significant difference between participation in community
service and students' GPA, it was essential to use the t—test. The result of the test is
presented below.

Table 5

Independent Samples T-test for students” GPA

F sig t df Sig. (2- Mean  Std. Error
tailed) Difference
GPA 38.006  .000 4228 282 .000 29846  .07059

The mean GPA difference of the students was .29846, with a standard error difference
of .07059. Students have reported participating in some service activity as per the
distributed questionnaire. A t-test was used to compare the GPA of students involved
in community engagement activities at the university and those who said they were
never involved in community engagement activities. On average, there is a significant
difference between those who participated in community service and those who did
not. This difference was statistically significant, t(4.228) p =.000 = .0, 95% CI[43741],
indicating that the average GPA of the community-engaged students was more than

what would have been expected due to chance.
The Association between Gender and Involvement in Community Engagements

H2. There is a significant relationship between gender and involvement in community

engagements
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The study's second premise was that there is a substantial association between gender
and involvement in community interactions. The researcher employed the chi-square
test to examine the hypothesis. If a researcher wishes to test a hypothesis concerning
the distribution of a categorical variable, chi-square testing or another nonparametric
test must be used. Because categorical variables can only have a few particular values,
they cannot have a normal distribution (Turney, 2022). Therefore, to test the

hypothesis, the researcher used the chi-square test.

Table 6

Chi-Square Tests for the relationship between gender and community engagement practice of students

Variable n Yes No Likelihood Ratio Value Fisher’s Exact Test (p)
Gender 12.621 .001

Male 194 140 54

Female 90 81 9

Total 284 221 63

*0 cells (0.0%) have expected count less than 5. The minimum expected count is 19.96.

**Computed only for a 2x2 table

As the table above indicates, the Chi-square test results presented “0 cells (0.0%) have
an expected count of less than 5. The minimum expected count is 19.96.” Therefore,
the assumptions have not been violated. As noted in the table, the chi-square test of
independence looked at the relationship between gender and involvement in
volunteer work. There is sufficient evidence to conclude that the observed distribution
deviates from the expected distribution if the p-value for a Chi-square test is less than
or equal to your significance level. The categorical variables have a relationship with

one another.

75 M



Th(.e link between students’ community engagement activities and their academic > 31), 2024> EDUCATIONE >
achievement
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Fig. 1. Crosstabs bar chart for the relationship between gender and community engagement
practice of students
Relationship between Geographical Background and Community Service

H3. Volunteering in community service activities and students' urban/rural origin

locations are significantly related.

The third hypothesis developed by the researcher was that volunteering and the
geographical origin of the students are significantly related. To test the hypothesis, the
researcher used the chi-square test.

Table 7

Chi-Square Tests for the relationship between geographical background and community engagement

Variable n Yes No Likelihood Ratio Value Fisher’s Exact Test (p)
Geographical
Location 14.910 .000
Urban 9%5 8 9
Rural 189 135 54
Total 284 221 63

*0 cells (0.0%) have expected count less than 5. The minimum expected count is 21.07.

**Computed only for a 2x2 table
A 2x2 table chi-square test was used to determine whether there was a significant
difference between urban students' proportions and rural community service givers.
As shown in the table above, “a. 0 cells (0.0%) have an expected count of less than 5.

The minimum expected count is 21.07.”
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Here again, the chi-square test could be used to determine the significance of the
study. This was because applying the approximation method was adequate in the

study.

Bar Chart

loction
urban
or rural

MWurban
Wrural

Count

yes no

| give community service

Fig. 2. Crosstabs bar chart for the relationship between urban /rural background and community engagement

practice of students
Data on Participation in Community Engagement Activity of the University

The second part of the questionnaire asked the students five items, like Likert scale
survey questions. The students were asked to respond whether or not it is easy for

them to become engaged in community service at the university.

Besides, they were asked to answer whether giving community service is essential
and whether they have plans to participate in a community service activity in the
future. In addition, the researcher asked the students whether they needed help doing
community service at the university and whether doing it was boring or not. Their
responses are presented below. As can be seen in Table 8, the study employed a
questionnaire to explore students' responses about their participation in community
engagement activity at the university - for example, whether they believed that it is
easy for them to become engaged in community service at the university, if they need
to give community service, or whether they have plans to give community service in
the future and whether giving community service is often boring for them or not. The
quantitative data revealed that most respondents favor participating in the university's

community engagement activity.
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Table 8

Responses on students’ community engagement activity at the university

Strongly Strongly
Disagree Disagree Neutral Agree Agree
Responses(1-5) n n

n % n % % % n %
It is easy for me to
become engaged in
community service at
the university 9 3.2 15 5.3 65 22.9 181 637 14 49
It is important to me
to give community
service 43 15.1 39 13.7 130 458 72 254
I can give community
service in the future 32 11.3 18 63 152 535 82 289
It is difficult for me
to become engaged in
community service at
the university 27 95 115 40.5 47 165 8 303 9 29
Giving community
service is often
boring 90 48

53 18.7 84  29.6 31.6 169 9 32

CONCLUSION, DISCUSSION AND SUGGESTIONS

The study's general objective was to analyze the connection between students'
academic success and their involvement in volunteer work in the community. This
study showed that students who were engaged in community service activities
performed better than those who were not community-engaged. To meet its objectives,
students were randomly selected, and a questionnaire was distributed to them. The
questionnaire aimed to measure whether community service, gender, CGPA, and
location were correlated and to gather information about their responses towards

community service.

The independent t-test result for the community-engaged students and the students
who were not community-engaged showed that the significance of the test was .000.
Since this value is much lower than the standard alpha level on average, there was a
statistically significant difference between those who participated in community

service and those who did not. This difference was statistically significant, t (4.228) p
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=000 =.0, 95% CI [.43741], indicating that the average GPA of the community-engaged
students was more than what would have been expected due to chance. Moreover, the

difference between the two groups was df = 284.

The study indicated a significant relationship between community engagement and
academic scores. The p-value of the test was found to be .000, much higher than the
alpha level set at 0.05. Therefore, the study's hypothesis, which stated that there was a
significant relationship, was accepted in this study. Moreover, the difference between
the two groups was df = 282. Since p < .000 is much less than the study’s chosen
significance level a = 0.05, there is enough evidence to accept the hypothesis, and the
mean for community engagement and lack of community engagement was
significantly different (t 4.228= 3.433, p <.000). The average community engagement
activity was higher than the average no community engagement activity of students.
Table 5 shows the test result of the significance of GPA differentials in community
engagement. The GPA differentials of the students affected the students' community
engagements, as shown. The null hypothesis was rejected, which states that students’
academic GPA and community service involvement are not significantly correlated. In
other words, differences in CGPA were attributed to the factor of community

engagement.

The study's second objective was to check if there was a significant association between
students’ gender and their proclivity to participate in community activity. The
researcher tested whether this hypothesis was true or not using the chi-square test.
However, there was a significant relationship between gender and community
participation, as found in the chi-square test significance level. Therefore, the alternate
hypothesis was accepted as the study found a statistically significant association.
There was a statistically significant association between gender and involvement in
community engagements. The chi-square test P value is p = .001, showing that the
association between these variables was statistically significant. Since the p-value in
the study was less than the significance level, the researcher rejected the null
hypothesis. Therefore, since the p-value was lower than the critical p-value of the
study, which was established to be p< 0.05, the researcher concluded that the result
was statistically significant. Hence, the researcher believed that there was enough
evidence to accept the alternate hypothesis (H2), and this particular study concluded
that gender and involvement had a statistically significant relationship in community

engagement to reject the null hypothesis of the study.
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The chi-squared test is used to compare the distribution of a categorical variable in one
sample or group to the distribution in another. If the distribution of the category
variable is not significantly different across groups, we can conclude that the
distribution of the categorical variable is unrelated to the variable of groups.
Alternatively, the categorical variable and groups are independent. For example, if
males are more likely than women to have a given condition, there would be a greater
possibility of finding a person with the condition among men than among women. We

do not believe that gender is independent of the condition (Eric Heidel, 2023)

The hypothesis test evaluated the sample's evidence. The test was able to identify an
effect; this did mean that the effect did exist. It indicated enough evidence in the
sample to prove its existence. As a result, the test results did disprove the null
hypothesis. Simply put, there was enough data to change the hypothesis test's default
conclusion that the null hypothesis is true. The researcher found a statistically
significant association in community engagement between male and female students.
The other objective of the study was to test the association between community
engagement and the students’ background location. The chi-square test was conducted
to see if there was a statistically significant relationship between the proportions of
urban students and those who do rural community service. This difference was again
statistically significant, p = .000. The study indicated a statistically significant

association between rural and urban students in community engagement activity.

According to the chi-square assumption, at least five observations must be in each cell
of the 2x2 table used for the analysis. The Chi-square test and Fisher's Exact test can be
used to generate a traditional p-value when analyzing the relationship between two
independent dichotomous categorical variables. This p-value determines whether the
distribution of the predictor's levels across levels of the outcome variable differs
significantly from what is predicted (Grubisich, 2017). As indicated in Table 7, this
association was statistically significant, p = .000. There was a statistically significant
association between rural and urban students by community engagement. The
association of subjects who reported being of urban/rural origin did differ by
community service. The exact P value is p= .000, p>.05. There was a statistically

significant association between the two variables.

The researcher wanted to test whether a "statistically significant" association existed
between the variables to accept or reject the hypothesis. Since the chance was less than
0.05, it was possible to reject the null hypothesis. As such, in this example, where p =

.000, the researcher could reject the null hypothesis. The researcher has evidence to
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accept the alternative hypothesis. The alternative hypothesis was accepted for the time
being because, at a significance level of .000, the result we obtained could happen too
frequently for us to be confident that urban /rural origin affects community service

engagement.

The quantitative data showed that most university students favor community service,
with 71.2% of participants favoring it and 82.4% agreeing or strongly agreeing to give
it in the future. However, many students disagreed with the statement that it is
important to them to give community service. Most students found it easy to become
engaged in community service, with 63.7% agreeing and 22.9% remaining neutral.
However, 33.2% of students found it difficult to become engaged, and 45.3% disagreed

or strongly disagreed with the statement that giving community service is often dull.

For example, as indicated in Table 8, 202 (71.2%) of participants favor the importance
of giving community service, and 43 (15.1%) of students disagreed with the following
statement: “It is important to me to give community service.” Similarly, 234 (82.4%) of
the students agreed or strongly agreed that they would give community service in the
future; not a single student disagreed, and only 32 (11.3%) strongly disagreed. Besides,
the students were asked whether it was easy for them to become engaged in
community service at the university. In total, 181 (63.7%) agreed, and 65 (22.9%)
remained neutral, whereas 14 (4.9%) strongly agreed, and 15 (5.3%) disagreed, and
only 9 (3.2%) strongly disagreed with the statement. The data indicated that giving
them community service may not be complicated as long as students have the
initiative.

The students were also asked whether they needed help to become engaged in
community service at the university. Data analysis revealed the results for the
students. For example, as shown in Table 8, 95 (33.2%) of the students believed that
they have difficulty becoming engaged in community service activities at the
university, and 142 (50.6 %) of the students said they do not have any difficulty being

engaged in the university's community service activities.

Most students did not believe that giving community service is often boring 84 (45.3%)
either strongly disagreed or disagreed with the “giving community service is often
boring” statement. In general, many of the students had more favorable responses to
giving community service as compared to those with a negative response towards
community service engagements. This difference may be explained by the fact that the
students want to engage in community service positively. The result could also reflect
that some students face difficulties engaging in community services. The connection
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between service learning and the academic success of low-income and disabled
students has to be further investigated. Besides, future research has to investigate the
relationship between academic achievement and students’ service learning proclivity
through longitudinal research. Future studies must focus on the relationship between
quality service-learning institutionalization and academic achievement and analyze
the factors responsible for implementing service-learning programs.

Limitations of the study

The sample size used in the study is low (284). Therefore, it is not represented to be
generalized to the whole population. Besides, the students may have needed to
disclose their GPA adequately. I recommend a larger sample size to arrive at definite

conclusions.
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