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Abstract

The purpose of the study was to investigate how student and tead¢dtexd norcognitive variables were

important factors in the reading performances of Turkish students in PISA 2018. The results of the HLM
aralysis revealed that economic, social, and cultural status (ESCS) as a background variable was considered an
effective predictor of student and school reading achievement. The studentsogtave strategies were the

most influential variables amongein noncognitive variables. Besides, most of the teagkéated non

cognitive factors had significant relationships with reading achievement even after controlling all stlatedt

DQG EDFNJURXQG YDULDEOHV 7HDFKHdii% InQrudtibd xnd WdckRdipoteéd EH KD YL R
instruction, are much more related to reading performance than other teacher behaviors. The results suggested
that fostering soft skills is essential for both students and teachers.

Keywords: Reading Achievement,Metacognitive strategies, Adaptiveinstruction, Teachedirected
instructionHierarchicalinearmodels

Introduction

Non-cognitive outcomes are equally important as cognitive outcomes in education. These two fundamental
human competencies are infltiahin the 21st century. Neaognitive competencies have a vital role in success

in school, work, and life (Gabrieli et al., 2015). Certain types ofcmgnitive skills play a crucial role in
improving cognitive skills, academic achievement, and edu€atd \VWHPVY $NVX *¢]HOOHU +F
al., 2006; Gabrieli et al., 2015; Gamazo & Martimad, 2020; Khine & Areepattamannil, 2016; OECD,
2019a, 2019b). Nenognitive or soft skills represent personal attributes and skills-dégnitive factors, kso

used as a broader term, include behaviors, attitudes, and strategies. This construct represents several
psychosocial dispositions such as beliefs, attitudeseffedéicy, metecognitive strategies, behaviors, emotions,

and motivation. These skills V& two main categories: intrapersonal (human attributes of how they manage
themselves) and interpersonal (how they interact with others) (Gabrieli et al., 2015). Psychological and
emotional attributes that influence student learning are easily affectgthbge from environmental factors,
experiences, and social interactions (Lee & Shute, 2010).

7TUDGLWLRQDOO\ WKH LPSRUWDQFH RI WKH GHYHORSPHQW RI VWXG

content knowledge, is focused intensely (Wanzer eR@l9). For instanceh¢ studies include the effects of

psychometric intelligence (Furnham et al., 2006; Hannon, 2016; Malhotra, 2020); the effect of working memory
%HUJPDQ 1XWOH\ 6|GHUTYLVW dDOOUNDQHO 6ZDQVRQ $0O

and learmg. However, cognitive factors are not the only factors that influence academic achievement (Cunha &

Heckman, 2008; Lee & Shute, 2010). N6nRJQLWLYH IDFWRUV UHSUHVHQWLQJ VWXGHQV

behaviors, attitudes, and personalities &e main determinants of achievement (Allen et al., 2009; Fonteyne et

al., 2017). Norcognitive factors consist of several constructs. Background factors, attitudes, interests, coping

skills and strategies, thinking style, temperament are potential fistsnecognitive factors (Messick, 1979).

Self-concept, setefficacy, attitudes, personality, learning process, social and emotional skills are also classified

as noncognitive factors (Lipnevich & Roberts, 2012; Sedlacek, 2010). It shows that the classifiof nor

cognitive constructs is not all clear (Fonteyne et al., 2017).

" Corresponding Author3 ©® Q D U . Dpkd&yamarQ62@gmail.com
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A growing number of studies indicate that roognitive variables have been shown to impact on academic
achievement (Gutman & Schoon, 2013; Hattie, 2009; Lee &SB®10; Lee & Stankov, 2018; Wanzer et al.,

2019). Hattie (2009) synthesized almost 800 studies through-analgsis. The results showed that
engagement, motivation, setbncept, anxiety, and attitude towards mathematics were the strongest non
cognitve SUHGLFWRUV RI DFDGHPLF DFKLHYHPHQW /HH 6KXWHTV
achievement is not only affected by cognitive factors but that motivational, affective, and contextual factors are

also important. The results of the study showebW YDULRXV YDULDEOHV ZHUH UHODWH!
achievement at K2 school levels. They grouped psychological constructs into four major domains. These
domains are: (1) student engagement including behavioral, cogmititieational, and emotionahgagement;

(2) learning strategies including cognition, metacognition, and behaviors; and (3) school-chiatagtsocial

contextual factors such as teacher interaction, school atmosphere, and (4fpsuti#impacts consisting of
SDUHQWYV T PRGVEHHWEVRQ DIIHFW DQG EHKDYLRUV )DUULQJWRQ HW |
categories of nowognitive factors (academic behaviors, academic perseverance, academic mindsets, learning
strategies, and social skills) are associated walemic performance. In particular, teachers have a crucial role

LQ VWXGHQWVY DFKLHYHPHQW DQG WKHLU DWWLWXGHVY WRZDUG VFKR
the expectancyy DOXH PRGHO WHDFKHUVY EHKDYLR UM I®Re¥slawilayddeic DI ITH FW

DFKLHYHPHQW :LJILHOG (FFOHV 7THDFKHUVY VXSSRUW VXFK DV
learning, making them progress, and giving opportunities to express themselves in classroom activities (OECD,
2019a; Klem &RQQHOO %YHVLGHYVY WHDFKHUVY HIITHFWLYH LQVWUXEF)

learning goals, encouraging students to talk about their thinking, and providing feedback to students on their
progress are essential for student motivationeaching (Popham, 2000; Tyler, 2000).

International Large-ScaleAssessments

International large scale assessments such as Programme for International Student Assessment (PISA), Trends
in International Mathematics and Science Study (TIMSS), or Progndeternational Reading Literacy Study
(PIRLS) have a significant impact on educational research studies, and also national policies and practices
(Gamazo & MartineAbad, 2020; Lingard et al., 2013). These assessments allow educational researchers to
study deeply the databases that are reported by the OECD. Internationadalgessessments have mainly
focused on cognitive assessment (Klieme, 2016; Wu, 2010). Howevezpgoitive outcomes have been less
focused on these assessments (He et al.,)20b8se assessments administered to students, teachers and
principals in PISA and TIMMS surveys provide to understand the influences of contexts and factors on student
learning (Ersan & Rodriguez, 2020; He et al., 2019; Mullis & Martin, 2013)-18elfred likert scale items are
administered to measure nroognitive factors in these largeeale surveys. Lee and Stankov (2018) examined

the relationship between narognitive variables and academic achievement in TIMMS and PISA. They found
that selfefficacy variable in PISA and confidence variable in TIMMS were the strong predictors of student
math achievement. Besides, educational aspiration in both PISA and TIMSS was also the best predictor of
student math achievement. Moreover, Ma et al. (2021) exantireeftects of perceived teacher support and
motivational beliefs on student reading performance by using a multilevel mediation model in the Chinese
sample of PISA 2018. Their results indicated that teacher support and motivational beliefs are important
predictors of student learning. Overall, the results showed thatogmitive factors have a crucial role in
academic achievement. Given fiterature the studies delve deeper into databases to investigate relationships
among nofcognitive variables by uisg different methods that are unreported by the OECD. Investigating the
effects of different types of necognitive factors is crucial due to their potential positive influences on student
academic achievement. Thus, the purpose of the present study emgldre the relationship between non
cognitive factors and reading achievement in the Turkish sample of PISA 2018. It is expected that research
findings can help to better understand fo@gnitive factors in predicting student achievement in Turkey by
using a multilevel model.

Method

This study has a crosectional design that examines the relationship between student reading achievement and
studentrelated variables in the PISA 2018 dataset.

The Database and Sample
PISA (International StudérAssessment OECD Programme) periodically assesses and monitgesridd

VWXGHQWVY NQRZOHGJH DQG VNLOOV DW WKH HQG Rl WKHLU FRPSXO
design randomly samples 4®arold students from each school. The surgathers questionnaire data only
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from students. Students participating in PISA not only respond to questions about reading, mathematics, and
VFLHQFH EXW DOVR DERXW WKHPVHOYHV WKHLU WHDFKHUVY WHDFKL

PISAmeasW HV VWXGHQWVY SHUIRUPDQFHV LQ WKUHH PDLQ GRPDLQV U
science literacy. Reading literacy was the major domain of assessment in PISAR® s8ident level and

school level data for the present study were colleaiza the PISA 2018 database for Turkey. 6890 students

from Turkey have participated in PISA 2018. However, missing values exist in selected factors for the present
study. Hence, 68505-yearold students from 186 schools were sampled to represent the pangetation for

analysis after exluding missing values.

Measures

The outcome measure for the study was student reading achievement as measured by reading literacy in PISA
2018. The research included some of the-oognitive variables t@addresshe relationship between reading

literacy and noscognitive factors in the dataset. The variables categorized into major research factors are
GHVFULEHG LQ 7DEOH J)DUULQJWRQ HW DO -caghitive v@iMAbROY NR Y
like reading enjoyment, disciplinary climate, and metagnitivestrategiess provided in Table 1 were included

in the study. ESCS refers to family economic, social, and cultural status was used as a student background
variable. Teacher related naognitive varables representing teachleehaviorsuch as adaptive instruction,
teacher support, and teacher feedback were also included in the study.

Table 1.Description of nofcognitive factors in PISA 2018

Factors Non-cognitive variables and variable labelslie PISA 2018 database

Affect Enjoyment of reading (JOYREAD)

School Climate Disciplinary climate (DISCLIMA), Perception of competitiveness at sch
(PERCOMP), Perception of cooperation at school (PERCOOP)

Personality Sense of belonging to school (BELG)N

PlannedBehavior Attitude towards school: Learning activities (ATTLNACT)

Learning Strategies Metacognitive awareness about reading strategies: summarizing (METAS
understanding and remembering (UNDREM), assessing credibility (METASPAM

Self-beliels Self-efficacy (resilience) (RESILIENCE), Setfoncept of reading: perception
competence (SCREADCOMP) and perception of difficulty (SCREADDIFF)
Motivation Competitiveness (COMPETE), Mastery of Goal orientation (MASTGOAL), W

mastery (WORKMAST), Feaof failure (GFOFAIL)

TeacheBehavior Adaptive instruction (ADAPTIVITY), Teachedirected instruction (DIRINS), Teache
support (TEACHSUP), Teacher enthusiasm (TEACHINT), Teacher feec
3(5)((" 7THDFKHUVY VWLPXODWLRQ RI UHDGLQJ

Statistical Analyses

First of all, descriptive statistics were used to examine all variables. Since PISA data has a nested structure
where students are nested within schools, multilevel analysis was conducted by using hierarchical linear
modeling (HLM) (Raudenbush & Bryk, 2002). This approach is suitable for several reasons (Raudenbush &
Sampson, 1999): the muliével design model helps to handle unbalanced {aogdée data, includes all
information from the data set, estimates all paramedasneasires predictors without error:IP plots were
examined at Level 1 and Level 2 for normality assumptions in PISA 2018 for Turkey dataset. It showed that the
assumptionwas not violated.

Reading literacy as a dependent variable was measured in 10 plaasilele estimated with item response

theory (IRT): understanding, evaluating, reflecting, and engaging with texts (OECD, 2019a). To estimate
reading literacy, each of ten data sets for reading literacy (ten plausible values) as an outcome was measured in
the study. The IDB analyzer (OECD 2016a) was used to get syntax for all plausible values and weights. HLM 8
(Raudenbush et al., 2019) was employed for hierarchical linear modeling.

A two-level HLM was conducted in the present study. The analysis consfsted® stages. At the first stage, a

oneway analysis of variance model (null model) was conducted to allow partitioning of reading performance

into within and between school variances. Intra Class Correlation (ICC) value was calculated for the null model

WR GHWHUPLQH ZKHWKHU +/0 DQDO\VLV ZDV VXLWDEOH IRY WKH GD
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cognitive factors and student ESCS as background variable at the student level and school average ESCS at the
school level were added. Model 2 was exled to include the variables of teachelated factors at the student

level and schoelverage ESCS at the school level. Ultimately, all student, teacher, and-selabed factors

were included in the full model.

Results

Descriptive Statistics

According to the original PISA 2018 dataset for Turkey, 6890 students and 189 schools exist in the sample.

After cases with missing values were excluded from the dataset, the final sample of the data had 6850 students

with 186 schools. Table 2 indicatd®etdescriptive statistics for students, teachers, and school characteristics.

PISA 2018 questionnairesith a mean of 0 and a standard deviation of 1 scale ifale®ECD countries

(OECD, 2017). Negative scorshowthat students respondatbre negativelyhan the average student across

OECD countries. Turkish studentsore negatively UHVSRQGHG WKDQ WKH DYHUDJH VWXG
characteristics for most of the naognitive factors and background variable (ESCS). However, they responded

more positiely than the OECD average for most of the teachkated factors.

Table 2. Descriptive statistics at student level and school level variables

Student Level Variables (Level 1) (N=6850) M SD Min Max
ESCS -1.71 1.17 -4.75 2.76
Reading enjoyment 0.68 0.97 -2.73 2.65
Motivation to master tasks 0.01 1.09 -2.73 1.81
Fear of failure 0.11 1.00 -1.89 1.89
Mastery Goal Orientation -0.05 1.12 -2.52 1.85
Competitiveness 0.32 1.21 -2.34 2.00
Self efficacy 0.35 1.14 -3.16 2.36
Self-concept of reading: perceptiof competence 0.02 0.97 -2.44 1.88
Self-concept of reading: Perception of difficulty -0.09 0.95 -1.88 2.77
Metacognition: summarising -0.15 0.96 -1.72 1.36
Metacognition: understanding remembering -0.07 0.95 -1.64 1.50
Metacognition: assess credity -0.24 0.96 -1.41 1.33
Sense of belonging to school -0.14 1.02 -3.25 2.75
Disciplinaryclimate -0.07 0.95 -2.71 2.03
Perception of competitiveness at school 0.34 1.09 -1.98 2.03
Perception of cooperation at school -0.01 1.15 -2.14 1.67
Attitude towards school: learning activities -0.11 1.06 -2.53 1.08
Teacher support 0.21 0.93 -2.74 1.34
Teacher feedback 0.02 1.01 -1.63 2.01
Teacher directed instruction 0.22 1.00 -2.94 1.82
Teacherenthusiasm -0.09 1.08 -2.21 1.82
Adaptive instruction 0.06 0.97 -2.26 2.00
7THDFKHUVY VWLPXODWLRQ RI UHL 0.07 1.01 -2.30 2.08
PISA Reading achievement 464.82 84.22 210.67 725.22
School level variableg N=186)

Mean SES -1.19 0.75 -3.55 1.10

HLM Analysis Results

In order to answer the rearch question, two HLM models were used in the study. The HLM analysis results
are provided in Table 3. First, the random effects model (null model) provided the total variance of reading
performance between and within schools. Overall, mean score fdingelteracy was 459.93 with 4.96
standard error. The Intra Class Correlation (ICC) value represents the proportion of variance in reading
performance across schools and was calculated. The ICC value was .61, which indicated that 61% of the
variance was xplained in overall reading performance among schools in Turkey.

In Model 1, results showed that rongnitive variables significantly related to reading performance after
controlling student ESCS and school ESCS except some of the variables relatedtakmate (perception of
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competitiveness and cooperation at school), and sense of belonging to schoalolfétian indices had a
much stronger relationship with reading performance than other studerttogoitive variables (assess

credibL O L W\ S VXPPDULVLQJ S -relatg¥vavidbRZ Q LQ OR (
were found to be significantly related to reading performance except the variable of teacher enthusiasm.
Adaptive instruction was the largest preditto S RQ UHDGLQJ SHUIRUPDQFH ZLV

unit associated with about 5 points increase in score. Finally, full model including all student and rielatde:r

factors showed that ESCS, all motivational variables (competitivenesstery of goal orientation, work

mastery, and fear of failure), sdielief variables, learning strategies (metanition), and affect variable

(reading enjoyment) showed a significant relationship with reading performance at the student level. Meta

cognLWLRQ LQGLFHVY KDG WKH VWURQJHVW SUHGLFWRUV RI UHDGLQJ L

VXPPDULVLQJ S XQGHUVWDQGLQJ DQG UH P-Eoagept 0fL Q J

reading. Perception of competence \pastiely UHODWHG ZLWK UHDGLQJ SHUIRUPDQFH

perception ofdifficuty ZDV QHJDWL YH GA\.3Y, Id €05y IA &ldition, only disciplinary climate had a

positive relationship with reading performance. Overall, the fixed effecstunent norcognitive variables

were almost the same after controlling all teaatedated and schoaklated variables. Besides, most of the

teachesrelated factors were statistically significant in relation to reading performance after controlling tstuden

non-cognitive variables and school variables in the full model. WélDFKHUVY DGDSWLYH LQVWUXF
DQG WHDFKHUV Y GL43.60p¢ 53 hada\higher ¥dsd¢iatid@than the other tesslhted

variables on reading performance. When considering the direction of relationship,ieetted instruction,

teacher feedback, and teacher enthusiasm were negatively related with on average with reading literacy. Mean

ESCS as a school level variable also showed a significant relationship with reading literacy.

Table 3. HLM analysisresults foreadingperformance

Null Model Model 1: Student  Model 2: Teacher Model 3: Full model
Coefficent( ) (SB  only only Coefficent () (SB

Intercenpt, 450.93 (4.96)**  466.25 (2.94)*  461.10 (3.54) **  464.82 (2.90) **

Student level

Student background

ESCS 3.25 (0.71)* 4.65 (0.75)** 3.57 (0.70) **
Student nortognitive factors

Reading Enjoyment 4.04 (0.84)* 4.01(0.83"*
Motivation to master tasks -3.00 (0.79)*** -2.98 0.80)***
Fear of failure 1.74 (0.64)** 1.62 (0.66)*
Mastery of Goal Orientation -4.57 (0.70)** -4.39 (0.72)**
Competitiveness 3.73 (0.68)*** 3.76 (0.67) ***
Seff efficacy 2.29 (0.72)** 2.09(0.74)*
Self-concept of reading: 5.63 (0.81)*** 5.96 (0.82)***
perception of competence

Self-concept of reading: -6.24 Q.74)*** -6.34 (0.75)**
Perception of difficulty

Meta-cognition: summarising 7.14 (0.82)** 7.13 (0.79) **
Meta-cognition: 6.23 (0.77)=* 6.04 (0.79) *=**
understanding remembering

Meta-cognition: 11.64 (0.82)** 11.29 (0.79) ***
assess credibilty

Sense of belongingo school 0.03 (0.63) 0.16 (0.65)
Disciplinary climate 3.13 (0.81)** 3.27 (0.80) ***
Perception 0.05 (0.67) 0.33 (0.68)

of competitiveness at school

Perception of cooperation at -0.73 (0.63) -0.60 (0.62)
school

Attitude towards school: 1.45 (0.71)* 1.40 (0.72)
leaming activities

Teacher related factors

Teacher support 2.87 (0.79)*** 2.26 (0.80)**
Teacher feedback -3.91 (0.79)* -2.80 (0.83)***
Teacherdirected instruction -3.76 (0.85)*** -3.60 (0.89)**
Teacheenthusiam 0.18 (0.79) -2.23 (0.78)**
Adaptive instruction 5.35 (0.93)*** 3.87 (0.94)**
THDFKHUVY VWLP 2.91 (0.92)* 1.59 (1.01)

reading engagement
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School level

School Mean ESCS 49.94 (4.23) 55.50 (4.98)"* 49.33 (4.16)

Explained variance by the
model

Within-school variabilty (%) 0.21 0.03 0.22

Betweenrschool variability 0.65 0.49 0.67
(%)

*p<.05*, **p<.01, *** p<.001

The proportion of variances explained by each model is also provided in Table 3. The followintpfoms
used to calculate the proportion of variance at level 1 and level 2 in HLM (Luo & Azen, 2013):

UHSUHVHQWY WKH YDULDQFH FR P SmiQreipgegéntsthevihde| vathbitigrédictd?d) OH YH C
In Model 1, 21% of the student level variation was explained by the inclusion of studenbguaitive
variables, whereas 65% of the schomld| variance was explained by the inclusion of school mean ESCS. In
Model 2, studentevel variables related to teacher behaviors explained only 3% of the stedelnteading
literacy score variance, and schdelel variance (school mean ESCS) expldid®% of the schoelevel
reading literacy score variance. Lastly, all of the variables at both levels were included in Model 3. The amount
of variance in mean reading literacy for Turkey within schools and across schools was 22% and 67%,
respectively. Theexplained variance has been increased when all student, teatdied, and schogklated
variables are included as a full model when compared to the explained variances in Model 1 and Model 2.

Discussion

Through HLM analysis, this study was aintednvestigate to identify the most important roognitive factors
on reading performances of Turkish students in PISA 2018. The study proposed an explanatory model to predict
some of the nofwtognitive of studentelated and teacheelated factors on reing performance. ESCS as a
background variable was considered an effective predictor of student and school reading achievement. The
ILQGLQJ LQ OLQH ZLWK SUHYLRXV VWXGLHV 'LQoHU 8\vDO (U
+R0OJ|U 7 DAEDNO N VKRZHG WKDW (6&6 ZDV D SURPLQHQW
achievement. The results revealed that most of thecognitive measures in PISA 2018 have a significant
relationship with student reading performance. Mmdgnitive strategies iapecial metaognition: assessing
credibility were the best predictors of reading performance at student level in PISA. The finding was consistent
with previous studies regarding PISA 2018 using different groups and methods (Depren & Depren, 2021;
Gamazo& MartinezAbad, 2020). Depren & Depren (2021) focused on the high levels of students in PISA
2018 for Turkey and China by using the activity region finder algorithm method-ddeg@tion competencies
specifically metecognition: assess credibility wastbnly factor that maximize the student achievement among
other variables both Turkey and China. The findings generally showed that students in Turkey were well aware
of metacognitive strategies and able to use them efficiently. The students who use IbighHeof these
strategiesDUH PRUH VXFFHVVIXO LQ UHDGLQJ OLWHUDF\ 6HYHUDO VWXC
FRIJQLWLYH OHDUQLQJ VWUDWHILHY FRQWULEXWHV WR GHYHORSLQJ W
2021). Thus, itis important to develop$G H Q W-¥ofnRive \dapabilities as twenfyrst century skills. In the
group of sekbeliefs construct, variables of salbncept, including perception of ability and perception of
difficulty, were the best predictors of individuavel student achi@ment in reading literacy. Academic self
concept has also been highlighted by previous studies (Chapman et al., 2000; Ma et al., 2021). The other
influential noncognitive factors in the model were reading enjoyment as an affect variable, mastery of goal
orientation among motivational variables, and disciplinary climate in the school climate construct. Academic
HPRWLRQV LQ GLITHUHQW VXEMHFWY OLNH UHDGLQJ HQMR\PHQW SO
their decisions, motivation, andlaevement (Pekrun, 2006; Pekrun et al., 2017; Goetz et al., 2008). Student
achievement is also associated with mastgproach goals. Students adopting mastery goals are more likely to
gain an increase in understanding, development, and success eveéheytfane difficulties. (Ames & Archer,

7KH SUHVHQW VWXG\ VKRZHG D QHJDW L&fidnted-atitDdasLaRdINeK LS EH W :
reading performance. The OECD reported that 21 countries, including Turkey, had more than 5% of students
who had an immigrant background. PISA 2018 results showed that immigrant students in many countries tend
to show low performance and have surprisingly more -goiginted attitudes than nemmigrant students
(OECD, 2019c, p.201). Reports of immigrant studemt® had more goabriented attitudes than nen
immigrant students may explain the negative relationship between mastery goal orientation and reading



456 Karaman

performance in the study. Lastly, the disciplinary climate in a school was a significant predictor og readi
performance. Students who reported being in a positive school environment had higher performance in reading
literacy than students in a negative school environment.

The results showed that most of the teadledated factors had significant factors eedter all studentelated

IDFWRUYV DQG EDFNJURXQG YDULDEOHY ZHUH WDNHQ LQWR DFFRXQW
behaviors, such as adaptive instruction, and teadinected instruction have much more influence on reading
performance than the other teachefiated factors. The results showed that students in Turkey mostly benefit

IURP WKH WHDFKHUVYT LQVWUXFWLRQDO DSSURDFK B6WXGHQWYV ZKR
performance in reading literacy. Several studlée8\MAR UHSRUWHG WKDW WHDFKHUVY VXSS
VWXGHQWVY KLJKHU DFDGHPLF SHUIRUPDQFH OD HW DO 5LFDUG
<OoGgoOubP $GDSWDWLRQ RI LOQVWUXFWLRQ VitkrBcy H€acber¥Y LIQLILF
DGMXVW WKHLU LQVWUXFWLRQV LQ UHVSRQVH WR VWXGHQW QHHGV
adapt instruction is likely to increase student achievement (Gambrell et al., 2011; Kalkan et al., 2020). While
teacher symort and teacher adaptive instruction are positively associated with reading performance, other
teachesrelated behaviors, such as teactizected instruction, teacher feedback, and teacher enthusiasm, were
negatively associated with reading performantige research studies reported that teacher instructional
practices (e.g. teachelirected instruction, teacher feedback) (Boston, 2002; Connor et al.,2004) had a strong
impact on lowachieved students. The present study also revealed thaclieved stdents had higher scores

in reading when their teachers were more enthusiastic in the classrooms. These negative relationships might be
H[SODLQHG E\ WKH QDWXUH RI WKH 3,6%$ WHVW GHVLJQ 2(&' E S
strategis and their different behaviors can help different student groups (i.e., advantaged or disadvantaged
students, or advantagelisadvantaged schools).

Conclusion

The present study showed that studextated and teacheelated norcognitive variables plagrucial roles in
VWXGHQWVY UHDGLQJ DFKLHY Hdghifve/ variaBlas\WierR sigMficahtly 8§ GatbQWithQ R Q
reading performance, especially metzgnitive strategies, which were the strongest. Teastated non

cognitive variablesar® OVR VLIJQLILFDQWO\ UHODWHG WR UHDGLQJ DFKLHYHPHC
the most influential predictors in explaining reading achievement. Overall, fostering these soft skills for both
students and teachers in schools is important te &sing student achievement.

Limitations

In the present study, the relationship between some of theagnitive factors and reading achievement was
investigated with the HLM model by using cressctional data. In further research, more studelated,
teachesrelated, and schogtlated variables should be included in the ezl model. In order to understand
more about the relationship among rwognitive variables, multilevel path analysis should be done in further
studies. In addition, thpresent study relied on student sedported data in the student questionnaire. Despite
its some limitations, the results of this study contributed to understanding various student anerédaietiter
non-cognitive variables and their relationship withudent reading achievement. In general, the results suggest
that fostering soft skills is important not only for students but also for teachers. Conducting experimental or
longitudinal studies to investigate any causal effects about the effectivenessarfgmitive factors would be
important to enlighten in the further studies. Examining and comparingogmitive factors across different
cultures would also be useful.

Conflicts of Interest
There is no conflict of interest for individuals or ingtibns in this research.

Ethical Approval
Ethical permissiond022/018 was obtaineérom Sinop Universityinstitution for this research.

References

Aksu, G., & Guzeller, C. O. (2016). Classification of PISA 2012 mathematical literacy scores usisigiDec
Tree Method: Turkey samplinggitim Bilim, 41, 1014 22 http://dx.doi.org/10.15390/EB.2016.4766

Allen, J., Robbins, S., & Sawyer, R. (2009). Can measuring psychosocial factors promote sualtagges?
Applied Measurement in Education, @3, 1-22.https://doi.org/10.1080/089573409034 23503



http://dx.doi.org/10.15390/EB.2016.4766
https://doi.org/10.1080/08957340903423503

IJCER (International Journal of Contemporary Educational Resej 457

Ames, C., & Archer, J. (1988). Achievement goals in the classroom: Students' learning stratbgietivation
processesJournal of Educatioal Psychology, 8(), 260£67. https://doi.org/10.1037/0022
0663.80.3.260

%HUJPDQ 1XWOH\ 6 6|GHUTYLVW 6 € B influedde Eddde@mit PHPR U\
performance? Current evidence and methodological considerdti@miers in Psychology,,89.
https://doi.org/10.3389/fpsyg.2017.00069

Boston, C. (2002). The conceptfofmative assessmeiftractical Assessment, Research, and Evaluatidr), 8
9.

Carrell, P. L., Gajdusek, L., & Wise, T. (1998). Metacognition and EFL/ESL reddsiguctional science,
26(1),97112.

Chapman, J. W., Tunmer, W. E., & Prochnow, J. E. (20&}ly readingrelated skills and performance,
reading seHconcept, and the development of academiceseificept: A longitudinal studyournal of
Educational Psychology, 92), 703% 08.https://ai.org/10.1037/0020663.92.4.703

Connor, C. M., Morrison, F. J., & Katch, L. E. (2004). Beyond the reading wars: Exploring the effect of child
instruction interactions on growth in early readigientific studies of reading(4), 305336.

Cunha, F.& Heckman, J. J. (2008). Formulatirigentifying, and estimating the technology of cognitive and
noncognitive skill formationJournal of Human Resources, 4384 82.

d DO O 4 N D Q H Qhe'relationship between working memory, English (L2) and acedaahievement in
12-14-yearold Turkish students: the effect ofage and gerd®&rDVWH UV WKHVLV@ OLGGOH (
University.

'HSUHQ 6 . '"HSUHQ -@ultural Comgaliseng gf the Factors Influencing the High Reading
Achievement iffurkey and China: Evidence from PISA 20T&e AsiaPacific Education Researcher
1-11.https://doi.org/10.1007/s4029% 1-005848

'LQoHU 0 $ 8\VDO * 7KH G Higdirigm in QuBkeyternRtionaM¥oxi@ada W D F K
Educational Development, 88), 592598.https://doi.org/10.1016/j.ijedudev.2010.05.005

Ersan, O., & Rodriguez, M. C. (2020). Socioeconomic statub beyond: a multilevel analysis of TIMSS
mathematics achievement given student and school context in Tikeye-scale Assessments in
Education, §1), 1-32.https://doi.org/10.1186/s4053R0-00093 y

Farrington, C. A,, Roderick, M., Allensworth, E., Nagaoka, J., Keyes, T. S., Johnson, D. W., & Beechum, N. O.
(2012).Teaching adolescents to become learners: The role of noncognitive factorsin shaping school
performanceA Critical Literature Reiew. Consortium on Chicago School Research.

Fonteyne, L., Duyck, W., & De Fruyt, F. (2017). Prograpecific prediction of aademic achievement on the
basis of cognitive and nostognitive factors.Learning and Individual Differences, 5@4-48.
https://doiorg/10.1016/).lindif.2017.05.003

Furnham, A., Zhang, J., & ChamorRremuzic, T. (2006). The relationship between psychometric and self
estimated intelligence, creativity, personality and academic achievdmagination, Cognition and
Personality, 2%2), 119445 .https://doi.org/10.2190/5368M9U-7UQ8FMBG

Gabrieli, C., Ansel, D. & Krachman, S. B. (201Beady to be counted: The research case for Education Policy
action on norcognitive SkillsTransforming Education.

*DPD]R $ O-BoddM @BJ0). An exploration of factors linked to academic performance in PISA
2018 through data mining techniquesFrontiers in Psychology, 11 575167.
https://doi.org/10.3389/fpsyq.2020.575167

Gambrell, L. B., Malloy, J. A., & Mazzoni, S. A. (2011). Evidersased best practices for comprehensive
literacy instruction. In L. M. Morrow & L. B. Gambrell (EdsBgest practices in literacy instructio
(4thed., pp. 1336 Guilford.

Goetz, T., Frenzel, A. C., Hall, N. C., & Pekrun, R. (2008). Antecedents of academic emotions: Testing the
internal/external frame of reference model for academic enjoyr@amtemporary Educational
Psychology, 3@ ), 9-33.https://doi.org/10.1016/j.cedpsych.2006.12.002

Gutman, L. M., & Schoon, I. (2013 he impact of noitognitive skills on outcomes for young people.
Education Empowerment Foundation.

Hannon, B (2016). General and nggeneral intelligence factors simultaneously influence SAT,-8Adnd
SAT-M performancelntelligence, 5951 63.https://doi.org/10.1016/j.intell.2016.07.002

Hattie, J (2009).Visible learning: A synthesis of over 800 matelyses relating to achievemeoutledge.
http://dx.doi.org/10.4324/9780203887332

He, J., Barrerd&®edemonte, F., Buchholz, J. (2019). Crogl$ural comparability of noicognitive constructs in
TIMSS and PISA.Assessment in Education: Principles, Policy & Practice, (29, 369385.
https://doi.org/10.1080/0969594X.2018.1469467

Hedkman, J., J. Stixrud, S. Urzua (2006). The effects of cognitive and noncognitive abilities on labor market
outcomes and social behaviorJournal of Labor Economics, 23), 411482,
http://dx.doi.org/10.1086/&1455



https://doi.org/10.1037/0022-0663.80.3.260
https://doi.org/10.1037/0022-0663.80.3.260
https://doi.org/10.3389/fpsyg.2017.00069
https://doi.org/10.1037/0022-0663.92.4.703
https://doi.org/10.1007/s40299-021-00584-8
https://doi.org/10.1016/j.ijedudev.2010.05.005
https://doi.org/10.1186/s40536-020-00093-y
https://doi.org/10.2190/530V-3M9U-7UQ8-FMBG
https://doi.org/10.3389/fpsyg.2020.575167
https://doi.org/10.1016/j.cedpsych.2006.12.002
https://doi.org/10.1016/j.intell.2016.07.002
http://dx.doi.org/10.4324/9780203887332
https://doi.org/10.1080/0969594X.2018.1469467
http://dx.doi.org/10.1086/504455

458 Karaman

.DONDQ g . 3$OWXQ $ $W DU -réfated factors &rd €lttaRdnaMeésBurdédHscience
literacy An international perspectiveStudies in EducationalEvaluation, 67 100935.
https://doi.org/10.1016/j.stueduc.2020.100935

Khine, M. S., & Areepattamannil, S. (201Bpr-cognitive skills and factors in educational attainme®éense
Publishers.

Klem, A. M., & Connell, J. P. (2004). Relationships matter: Linkinghea support to student engage ment and
achievement. Journal of school health, {4), 262273. https://doi.org/10.1111/j.1746
1561.2004.tb08283.x

Klieme, E. (2016)TIMSS 2015 and PISA 201Bow are they related on the country lev&®F Working
Paper. https://www.dipf.de/de/forschung/publikationen/pdf
publikationen/Klieme TIMS3015andPISA2015.pdf

Lee, J., & Shute, V. J. (2010). Personal and samalextual factors in K12 academic performance: An
integrative perspective on student learningducational psychologist, 48), 185202.
https://doi.org/10.1080/00461520.2010.493471

Lee, J., & Stankov, L. (2018). Nesognitive predictors of academic achievement: Evidence from TIMSS and
PISA. Learning and Individual Differences, 650-64.https://doi.org/10.1016/j.lindif.2018.05.009

Lingard, B., Martino, W., & RezaRashti, G. (2013). Testing regimes,countabilitiesand education policy:
commensurate global and national developmehtsirnal of Education Pacy, 28(5), 5394556.
https://doi.org/10.1080/02680939.2013.820042

Lipnevich, A. A, & Roberts, R. D. (2012). Noncognitive skills in education: Emerging research and
applications in a varietyfdnternational contextd.earning and Individual Differences, £2), 173+
177 .http://dx.doi.org/10.1016/.lindif.2011.11. 016

Luo, W., & Azen, R. (2013). Determining predictor importance in hierarchical linear models using dominance
analysis. Journal of Educational and Behavioral Statistics, @8, 331.
https://doi.org/10.3102/1076998612458319

Ma, L., Luo, H., & Xiao, L. (2021). Perceived teacher support-setfcept, enjoyment and achievement in
reading: A multilevel mediation model based on PISA 2@#&8rning and Individual Differences, 85
101947https://doi.org/10.1016/j.lindif.2020.101947

Malhotra, S. (2020). Psychometric intgince and academic achievement, A comparative analysis of
elementary schools.EDUTEC: Journal of Education and Technology,(28 8395.
https://doi.org/10.29062/edu.v3i2.40

Messick, S. (1979). Potentialses of norcognitive measurement in educatiatournal of Educational
Psychology, 7(8), 1292.

Mullis, I. V. S. & Martin, M. O. (Eds.). (2013YIMSS 2015 assessment framewoBoston College, TIMSS &
PIRLS International Study Center.

Organisation fo Economic Ceoperation and Development (2016dgelp manual for the IDB analyzer (SAS
macros)OECD Publishing. Retrieved from http://mww.iea.nl/data

Organisation for Economic Goperation and Development OECD. (2018RSA 2015 results (volume 11):
Policies and practices for successful schools, PG2CD Publishing.

Organisation for Economic Coperation and Development OECD (201Chapter 16 scaling procedures and
construct validation of context questionnaire datd@iSA 2015 technical repo®ECD Publishing.

Organisation for Economic Goperation and Development OECD (2019B)SA 2018 Assessment and
Analytical FrameworkOECD Publishing.

Organisation for Economic Coperation and Development OECD (2019ISA2018 Results (Volume lll):
What School Life Means for Students' Liv@SCD Publishing.

Organisation for Economic Goperation and Development (2019@)SA 2018 results (Volume Il): Where all
students can succegdECD Publishing.

Pekrun, R. (2006). Theontrolvalue theory of achievement emotions: Assumptions, corollaries, and
implications for educational research and practioRicational psychology review, (4, 315341.
https://doi.org/10.100810648006-90299

Pekrun, R., Lichtenfeld, S., Marsh, H. W., Murayama, K., & Goetz, T. (2017). Achievement emotions and
academic performance: Longitudinal models of reciprocal eff€ttidd development, §8), 1653
1670.https://doi.org/10.1111/cdev.12704

Popham, W. J. (2000Ylodern educational measurement: Practical guidelines for educational led&bsasson
College Division.

Qi, X. (2021). Effects of sefUHJXODWHG OHDUQLQJ tRa@Qy: \EWIXGeH Dk Bhangh&él. DG L QJ C
Frontiers in Psychology, 18590 .https://doi.org/10.3389/fpsyg.2020.555849

Raudenbush, S. W., & Bryk, A. S. (200Bijerarchical linear models: Applications and @eanalysis methods
(Vol. 1) Sage.



https://doi.org/10.1016/j.stueduc.2020.100935
https://doi.org/10.1111/j.1746-1561.2004.tb08283.x
https://doi.org/10.1111/j.1746-1561.2004.tb08283.x
https://www.dipf.de/de/forschung/publikationen/pdf-publikationen/Klieme_TIMSS2015andPISA2015.pdf
https://www.dipf.de/de/forschung/publikationen/pdf-publikationen/Klieme_TIMSS2015andPISA2015.pdf
https://doi.org/10.1080/00461520.2010.493471
https://doi.org/10.1016/j.lindif.2018.05.009
https://doi.org/10.1080/02680939.2013.820042
https://doi.org/10.3102/1076998612458319
https://doi.org/10.1016/j.lindif.2020.101947
https://doi.org/10.29062/edu.v3i2.40
https://doi.org/10.1007/s10648-006-9029-9
https://doi.org/10.1111/cdev.12704
https://doi.org/10.3389/fpsyg.2020.555849

IJCER (International Journal of Contemporary Educational Resej 459

Raudenbush, S. W., Bryk, A. S., Cheong, Y. F. & Congdon, R. (29} 8 for Windows. [Computer
software]. Scientifc Software International, Inc.

Raudenbush, S. W., & Sampson, R. (1999). Assessing direct and irefifects in multilevel designs with
latent variablesSociological Methods & Research,(28 123153.

Ricard, N., & L. Pelletier (2016). Dropping out of high school: The role of parent and teachdetesihination
support, reciprocal friendships and demic motivationContemporary Educational Psychologi4,
32-40,http://dx.doi.org/10.1016/J.CEDPSYCH.2015.12.003

Sedlacek, W. E. (2010). Noncognitive measures for higher education admis#iernational encyclopedia of
education, 3845849.https://doi.org/10.1016/B9#8-08-0448947.001779

6PLWV - *eQGe] +RUJ|U $ (IHTHFWV RI it® B educ&EiDiNJURXQG
participation in Turkey.International Journal of Educational Development,(2h 545560.
https://doi.org/10.1016/j.ijledudev.2006.02.002

Swanson, H. L., & Alloway, TP. (2012). Working memory, learning, and academic achievement. In K. R.
Harris, S. Graham, T. Urdan, C. B. McCormick, G. M. Sinatra, & J. Sweller (@A educational
psychology handbook, Vol. 1. Theories, constructs, and critical iSges827466). American
Psychological Associatiohttps://doi.org/10.1037/1327312

uUHQ + 1 7KH UHODWLRQVKLS EHWZHHQ WKH XVH RI PHWDFRJC
ProcediaSocial and Behavial Sciences, @), 23012305.
https://doi.org/10.1016/j.sbspro.2009.01.404

7TDEDN + dDOON 7 (YDOXDWLRQ RI DQ HGXFDWLRQDO UHIRU

Turkey: Polty recommendations with evidence from PI8aernational Journal of Contemporary
Educational Research(T), 321334.https://doi.org/10.33200/ijcer.685893

Tyler, R.W. (2000) A rationale for progranvatuation. In D.L. Stufflebeam, G.F. Madaus, and T. Kelleghan
(Eds.),Evaluation models: Viewpoints on educational and human service evaluation 2ripe®@F
96). Kluwer Academic Publishers

Wanzer, D., Postlewaite, E., & Zargarpour, N. (2019). Retatigps among noncognitive factors and academic
performance: Testing the University of Chicago Consortium on School Research AteRRAIOpen,
5(4), 1-20.https://doi.org/10.1177/2332858419897275

Widfield, A., & Eccles, J. S. (2000). Expectarggiue theory of achievement motivaticontemporary
educational psychology, 2b), 68 81.

Wu, M. (2010).Comparing the similarities and differences of PISA 2003 and TIMSS (OECD Education
Working Papers, No.Z. OECD Publishing.

<O0GOUOP 6 7THDFKHU VXSSRUW PRWLYDWLRQ OHDUQLQJ V
mediation model. The Journal of Experimental Education, (@0, 150172.
https://dx.doi.org/10.1080/00220973.2011.596855

<OoGcOUbP &6 <OOGOUOP + + SUHGLFWLQJ PDWKHPDWLFV DF
teacher support and sdieliefs. Turkish Journal of Education, (8), 71-85.
https://dx.doi.org/10.19128/turje.435345



http://dx.doi.org/10.1016/J.CEDPSYCH.2015.12.003
https://doi.org/10.1016/B978-0-08-044894-7.00177-9
https://doi.org/10.1016/j.ijedudev.2006.02.002
https://doi.org/10.1037/13273-012
https://doi.org/10.1016/j.sbspro.2009.01.404
https://doi.org/10.33200/ijcer.685893
https://doi.org/10.1177/2332858419897275
https://dx.doi.org/10.1080/00220973.2011.596855
https://dx.doi.org/10.19128/turje.435345

International Journal of

INTERNATIONAL JOURNAL Contemporary Educational

of

CONTEMPORARY Research (IJ C ER)

EDUCATIONAL RESEARCH

www.ijcer.net

Coding in Preschool Science ant
Mathematics Teaching: Analysis of
Scratch Projects of Undergraduate
Students

Didem Karakaya & O U O W
IMunzur Universityka 0000-00028606478X

Article History

Received: 03.12021

Receivedin revised form: 13.04.2022
Accepted: 17.05.2022

Article Type: Research Article

To cite this article:

Karakaya& OUOW ' Coding in Preschool Science and Mathematics Teacl
Analysis of Scratch Projects of Undergraduate Studehisernational Journal of
Contemporaryeducational Researci®(3), 460-475. https://doi.org/10.33200/ijcer.103184

This article may be used for research, teaching, and private study purposes.

Any substantial or systematic reprodoct redistribution, reselling, loan, slibensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

Authors alone are responsible for the contents of their articles. The journal ow
copyright of the articles.

The pulisher shall not be liable for any loss, actions, claims, proceediegsand, of
costs or damages whatsoever or howsoever caused arising direatigirectly in
connection with or arising out of the use o ttesearcmaterial.



http://www.ijcer.net/
https://doi.org/10.33200/ijcer.1031848

International Journal of Contemporary Educational Research

Volume 9 Number 3 Septembef022, 460475 ISSN: 21483868

Coding in PreschoolScience and Mathematics Teaching: Analysis of
Scratch Projects of Undergraduate Students

DideP .DUDND\D &OUOW
IMunzur University

Abstract

This paper analyzed Scratch projects developed by undergraduate students. The sample consisted of 22 child
development students (18 women and four men) in the-2018 academic year. The study adopted &omc
UHVHDUFK GHVLJQ ZLWKLQ We&cHiny $ciekcH aRdlMathe iRaXds W Rraschddl Bddcatidn.

The research was conducted within 14 weeks. In the first four weeks, we provided participants with training on
why and how to use Scratch stience and mathematics teaching. In the following ten weeks, participants
designed Scratch projects every week based on age groups, topics, and learning outcomes of their choice.
Participants evaluated their projects themselves and also received fefrdbagleers and academics. Each
participant designed ten Scratch projects (five for math and five for science). The data consisted of 220 Scratch
projects and design logshe study included a thematic content analylsishe first weeks, participants ke

little about the content of Scratch and used one or two characters and mostly control and look blocks. In the
following weeks, they learned more about Scratch and used different blocks.

Keywords: ScratchScience educatiomathematics educatioRreschol educationCoding

Introduction

In recent years, visual programming languagdlic¢, code.org, Scratch, ejchave made coding popular in
education. Such programming languages teach young children how to use codes without having to learn
complicated ode structureg¢Resnick et al., 2009). They help children create their own stories, animations,
interactive games, and simulations to learn math and science skills and topics (Taylor, Harlow & Forret, 2010).
Scratch is the most popular blebksed softwartd teach beginners how to code (Zhang & Nouri, 2019). Apps
OLNH 6FUDWFK DUH GHILQHG DV YLVXDO SURJUDPPLQJ WRROV EHFDX
which the user can simply choose visual elements and drop them wherever she wdhés. viords, they offer

a simple interface that allows children to design and produce without making coding errors. Children who
receive programming education at an early age are more likely to develop metacognitive skills (divergent
thinking, creativity,and channelization®(matzidou & Demetriadis, 2016Therefore, schools should provide
children with coding education from an early age (Calder, 2010). Coding is -&eitsiry skill and a part of

logical reasoning (European Commission, 2014a). Many f&@o countries have included coding in their
curricula to help students develop logical thinking and prokseming skills. Some countries have integrated
coding into their curricula to stimulate employment (Balanskat & Engelhardt, 2015). Scratch tgaahgs
learners how to code and helps them develop highder thinking skills (Zhang, Yang, Luan, Yang, & Chua,
2014). It also provides students with the opportunity to learn math and science concepts.

Educational institutions, researchers, teachers,gavdrnment agencies such as the NSF have worked to

develop sustainable curricula that encourage students to learn programming at an early age. However, some
obstacles are encountered in practice. For example, insufficient professional developmentsenéeEhers

(Buss & Gamboa, 2017); insufficient evidence of the impact of practices using innovative learning
HQYLURQPHQWY IRU H[DPSOH &RGH RUJ RU 6FUDWHRK) S5REBENVR+OX
S5RPi®RQ]iIOH] W KDV HatHnyVsihbold Yodall edopV blelsdksed programming
environments such as Scratch to solve their problems. Even though most teachers provided the use of Scratch in
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their classrooms, they were insufficient to evaluate the quality of the projects cretitedthydents and to give

feedback to them according to the results (Kwon, Lee & Chung, 2018). Teachers want to answer the question:

how to evaluate the quality of students' scratch programs? For example, Dr. Scratch automatically evaluates the
scratch progam (Moreno/HyQ BS5REGRFiQRQ]IOH] $v DQRWKHU H[DPSOH
programming competencies and strategies in Scratch programs inclodmplitational concepts (data
representation, iteration with certain loops, etc-yoPnputational design@ask sequences, parsing problems,

etc.),and 3it can be evaluated as their computing performance (determination of targets, usability, etc.) (Chao,
2016). Quantitative indicators of scratch programs can show the size and complexity of a program¢Aivalog|

& Hermans, 2016).

Literature Review
Using Scratch in Science and Mathematics Education

It is important that students, especially those in thespt®ol period, can achieve meaningful and permanent
learning in science and mathematics and develop pesittitudes. With the use of Scratch, abstract concepts
such as variables in algebra can be learned in mathematics education (Fesakis et al., 2013). In addition to easier
learning of abstract concepts containing variables, it also improves students\iighinking skills (Monroy
Hernandez & Resnick, 2008). Considering that many subjects in science are abstract (e.g., atoms,
photosynthesis, global warming, etc.), modeling may be required to make it easier for students to visualize these
subjects. Modehg helps us understand its reedrld effectiveness by simplifying some of the features of the
phenomenon (Weintrop et al. 2016). Students can design and create their own models (Weintrop et al. 2016).
Models are important in promoting inquiry, concepti@nge, and representative literacy (Brennan & Resnick
2012).The NGSS emphasizes the importance of students creating models (Weintrop et al.S2t6).is

also an environment that can be used effectively in model creation.

Scratch

Scratch, which t& the most common use as bldused programming, also offers a rich interactive
programming opportunity in terms of media. Scratch is a-foegse graphical programming language
(http://scratch.mit.edu/) designed to facilitate and improve technologiiealdy (Resnick & Silverman, 2005).

Scratch is developmentally based on the ideas of Seymour Papert (Papert, 1980) and was developed at the
Massachusetts Institute of Technology's (MIT) Media Lab. Papert's ideas support Scratch design with
'repairability”, as one of its main goals is to assemble, disassemble, and reassemble the building blocks of
coding to build what child programmers want (Resnick, 2007). With Scratch, users can solve and reassemble
blocks as they logically develop the moves and effeetgwlant. It therefore allows for creative and accessible
programming. It has a program interface with three different areas. It is the left part where the programming
blocks are located. Each of these blocks has its own function and can be draggedsinipttead put together

to create programs. With the "dragddrop” function in Scratch, the need to remember codes or understand
syntax is eliminated (OtreCass, Forret, & Taylor, 2009). Writing a syntactically incorrect scriptis possible in
programmig languages. Scripts do not fit together unless #neywritten fromscratch. Therefore, it makes
learning and creating programs easier and allows the child programmer to spend more time on the logic and
creative elements of the programs (Ot@alss, etl., 2009). Using different shapes and combining commands

with parts prevents syntactic errors by restricting the structures in the program (Bau, Gray, Kelleher, Sheldon, &
Turbak, 2017). The middle part, where the script or program is located, is thetemeathe programming
EORFNVY DUH FRPELQHG ,Q WKH XSSHU ULJKW FRUQHU WKHUH LV WKH

Scrach allows users to create their own interactive stories, animations, games, or images. While working
individually and colaboratively oninteractive stories, games, and animations, 21st century skills such as critical
thinking, creativity, communication, and cooperation can be learned, as well as mathematical and computational
concepts (Maloney et al., 2010; Resnick et2009). Users can share their created projects online. It can be
used for teaching and learning purposes in many subjects, such as mathematics, science, music, and art.
Although simple and easy to use, the projects put forward are complex and compreaeasitier a fun

learning environment. While it is enjoyable for children to explore and create creative products with
programming, it also contributes to their understanding of embedded programming and mathematical concepts
such as location or orientatio@reative problem solving, facilitating logical reasoning, and collaboration are
encouraged with Scrach (Peppler & Kafai, 2006). It makes programming accessible and engaging for everyone
on Scratch (Resnick et al., 2009). It is easy for those with linotexdo programming background to start
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OHDUQLQJ SURJUDPPLQJ DQG FDQ EXLOG PRUYISHARBE8HRJ]I®HRIUDPV F
9i]T X-Bdno, 2016; Su, Yang, Hwang, Huang & Tern, 2014).

Scratch was developed by the Massachusetts Institute of Teghgr@IT) to make programming easier. It

allows users to create animations, games, stories, and interactive projects and share them online. It runs either
online or offline. Its interface consists of five sections: (1) a stage where a Scratch prdjgsidally run; (2)

EORFNV D VFULSW DUHD ZKHUH EORFNV DUH SODFHG DQ DUHD
3VWRS” EXWWRQV <RX FDQ FKRRVH GLIITHUHQW EDFNGURSY DQG SUR
sprite. You cantéach sounds and music to a sprite. Codes are in the form of blocks. You can combine codes to
program. For example, we use motion blocks to make our sprite walk or look at blocks to change its color or

make it talk.

Evaluation of Scratch

There are differenmethods and approaches in the evaluation of projects created by studentstdgeee
evaluation for visual programming (Wilson, Hainey, & Connolly, 2012); it can be expressga@gramming
concepts (variables, conditions, etc:;@&le organizatiom@ming variables, etc.), anditerface and usability
(authenticity, etc.). In another study, Tseng and Weng (2009) stated that student projects can be done in three
ways. These are:-llogic (program scenario),-2ode (program flow, scene, etc.) andeS3ources (sound,
graphics, etc.). With the help of a system, automatic evaluation can be carried out using these criteria.

Automatic Assessments

It is a system in which programming tasks are evaluated automatically, does not require any special
infrastructue, gives detailed feedback, and can get points in a short time for large groups (SanA2@09).
example,37HVW 0\ &RGH 7&0 5(%$&7 DQG 'U 6FUDWFK” FDQ EH JLYHQ DV
TCM is useful for use auniversities(Vihavainen 9LNEHUJ /XXNNDLQHQ 3IUWHO
developed by Koh et al. (2014) to assess teachers' computational thinking skills. 'Dr. Scratch”
(http://vmwv.drscratch.org), which is open to everyone and does not charge any fee for its use, is another
autamated assessment tool. Mordreon et al. (2015) introduced 'Dr. Scratch”, a web application that analyzes
Scratch program®r. Scratch evaluatecbmputational thinking according to seven criterialistraction and

problem decomposition;-Bbgical thinking; 3-synchronization; 4arallelism; 5algorithmic concepts of flow

control; 6user interaction; and-@ata representation. When users present their Scratch programs, Dr. Scratch
displays the numeric scores of the criteria (from zero to three), as whd aserall mastery level in terms of

basic, development, and mastery. Both students and instructors, Dr. Using Scratch, he can easily evaluate
Scratch programs and get instant feedback.

Other Evaluations

In the evaluation of the projects prepared bystivelents, rating criteria lists, tests, se¥aluation, observation

notes, etc. can be used. Another assessment tool is the questions in the Bilge Kunduz activity. It is an
international event created to teach students computational thinking. In thigyastisdents are given 45
minutes to complete 18 questions of varying difficulty. For example, 6 points are given for 6 questions at an
easy level, 9 points for 6 questions at a medium level, and 12 points for 6 questions at a hard level. For each
wrong glestion, one third of the correct score of that question is taken and subtracted from the total score
according to the difficulty level of that question.

Significance of the Research

The importance of this study can be discussed under four headings whetudies in the literature are

examined. First, it allowed preschoolers to create their own science and math Scratch projects for ten weeks
based on topics and learning outcomes of their choice. To our knowledge, this is the first study to address
Scratclprojects within the scope of both science and math. Most research focuses only on one field or does not
address any specific field at all. Researchers concentrate on math (Lewis & Shah, 2012); English (Mbyepo

& Robles, 2015); information and commuation technologies (Yildiz, Cobanoglu & Kisla, 2020); science

(Adler & Kim, 2018; Tan, Samsudin, Ismail & Ahmad, 2020); and science concepts (MdtdnoQ 5RPiQ
*RQJiOH] +DUWHYHOG S5REOHYV 7KH VHFRQG VW WamhéWK RI WK
different components of Scratch education, such as academic performance (Korkmaz, 2018; Tan, Samsudin,
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Ismail & Ahmad, 2020); computational thinking (Oluk & Korkmaz, 2016; Kwon, Lee & Chung, 2018); pre
programming period (e.qg., Java) (Malan & Leitr2007; Maloney et al., 2008); and analysis of Scratch projects
(Kwon, Lee, & Chung, 2018; MorerdHYy Q HW DO 20 XN .RUNPD] 7KLV VW
original Scratch projects. Most researchers analyze Scratch projects that have alreadgdiedrand archived.

The third strength of this study was the way Scratch projects were analyzed. We investigated what types of
blocks participants preferred to use and how oftenthey used them, depending on the weeks. Most studies focus
on projects cread on the Dr. Scratch software prograidlér & Kim, 2018; Altanis & Retalis, 2019; Kwon,

Lee & Chung, 2018; MorerRdHyQ HW DO 20 XN . FoRadaBIB,]Morend HyQ HW DO
(2017) compareB8cratch projects evaluated by Dr. Scratch (autimaldy) and experts (manually). Dr. Scratch
evaluates the level of development of various aspects of computational thinkinghFéiyprojects created by
students were analyzed by both Dr. Scratch and experts. The results show strong relationsegs betw
automatic and manual evaluations. The fourth strength of this study was that it focused on the preschool period.
There are a handful of studies addressing Scratch use among preschool teachers or preservice preschool
teachers. Researchers generally foenmiddle school students (Meerba8alant, Armoni & BepAri, 2013;

Moreno /Hy Q 5REOHYV 20 XN .RUNPD] WHDFKHUV 9DQ =\0O OH
dREDQR+OX .LUOD DQG SUHVHUYLFH WHDERKKhY208)WaBQLY 5S5HW
Callaghan & de Villers, 2020For example, MorendHyQ DQG 5REOHYV UHFUXLWHG WZR |

two fifth graders to conduct an experimental study. The experimental group used Scratch to perform some
programming activitie on vocabulary and grammar, whtlee control group adopted a traditional method to
address the same topics. The experimental group outperformed the control group. The results showed that
coding could be used not only to teach students English but dietptthem develop other skills.

Technology has been integrated into the educational process. Therefore, teachers should be able to use their own
FROQWHQW WR GHWHUPLQH VWXGHQWVY SULRU NQRZOHGJH WR WHDFK
a teacher is expected to create her own content to teach an abstract doeuhdedstand topic, such as the

depletion of the ozone layer. She should use Windows Movie Maker to create a video or Scratch to create an
animation if she has no access todsemade content (animation, video, etc.) or if the content she has is not

suitable for the learning outcomes she intends to implement. She should be able to develop content based on a
predetermined pedagogical approach and have the knowledge to encdudegessto develop their own

content. Preschool teachers and preservice teachers play a key role in helping young learners develop those
skills.

The Aim of the Study

The main purpose of the study is to analyze the code usage frequency and contentlop@ygeatis prepared

by students in science and mathematics subjects. Evaluation of Scratch projects will contribute to students’
gaining a perspective of revealing the parts they have difficulty in and designing learning activities in an original
way in séence and mathematics education. This study analyzed science and math Scratch projects created by
undergraduates. The research questions are as follows:

x What is the frequency of use of blocks in Scratch projects on science and mathematics subjects created
by students?
o What are the science and math subjects in Scratch projects created by students? What is the
frequency of use of 'topics"?
o What is the frequency of use of "number of characters" in Scratch projects on science and
mathematics subjects createdshydents?
o What is the frequency of use of "'movement blocks"in Scratch projects on science and mathematics
subjects created by students?
o What is the frequency of use of the 'view block" in Scratch projects on science and math topics
created by students?
o What is the frequency of use of "control block"in Scratch projects on science and mathematics
subjects created by students?
o What is the frequency of use of "other blocks" in Scratch projects on science and mathematics
subjects created by students?
o0 What isthe frequency of use of 'total blocks" in Scratch projects on science and mathematics
subjects created by students?
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Method

This paper analyzed preschool science and math Scratch projects created by undergraduates. The study adopted
an action research dgsi Action research aims to examine people's problems, especially those that concern
society, with conciliatory, democratic, participatory strategies (Berg, 2001). Action research in the field of
education, on the other hand, is a systematic process atraelling and improving the problems experienced
(Tomal, 2010). Action research takes place differently in the literature (Berg, 2001; Bogdan & Biklen, 2007
Hendricks, 2006; Mills, 20030'Brien, 2001) Berg (2001) classified three types (technical, ficat, and

liberating); Mills (2003) classified two types (critical and applied); Bogdan and Biklen (2007) classified two
types (political and participatory); and Hendricks (2006) classified four types (collaborative, criticlalssn

and participatory) This type involves a social and collaborative process. Action research tries to solve the
problems experienced in practice.

Data Analysis

1- Thematic
content
analysis

Data Collection
Tools

1- Students'
Scratch

Projects

2-Design logs

Figure 1Research Process

Study Group

The sample consisted of 22 fouthar students (18 women and four men) from the depattofechild
development of a public university in the 202819 academic year. None of the participants had used Scratch
before. Most participants had no Internet access or a computer. It was determined that 12 of the students (10
girls and 2 boys) did ndtave a personal computer and did not have access to the internet. However, it was
determined that 10 of the studentsa@menand 2mer) had personal computers and only 6 ofwenenhad

access to the internet.

Research Process

This study was conductedWW KLQ WKH VFRSH RI WKH 33UHVFKRRO 6FLHQFH DQ
offered in the fourth term of the child development program. In the first four weeks, we provided participants
with training on how to use Scratch. In training, we held discussinnie purpose and significance of Scratch

and showed participants how to use the blocks (motion, sound, looks, etc.), add a new sprite, stage, and sound to
a project, move the sprite, change the motion of the sprite based on a condition, and chamdes thethe

sprite based on a condition. In the following ten weeks, each participant created five science and five math
Scratch projects about the preschool topics and learning outcomes of their choosing. Participants drew rough
sketches describing the fop, learning outcomes/indicators, age groups, and features (sprites, sounds, etc.) they
intended to address in their Scratch projects. They presented their drafts in front of the class, discussed their
projects, and received feedback from their peerstaadhers. They revised their draft projects based on
feedback and moved onto their actual Scratch projects. One week later, they presented their Scratch projects in
front of the class and received feedback from their peers and teachers. Table 1 shovee e p
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Table 1. Researgiiocess
WEEKS Learning Outcomes

1 Talking to participants about the purpose and importance of Scratch
Introducing the Scratch interface and its features
-/HWYV JHW WR NQRZ WKH 6FUDWFK LQWHUIDFH
Menu, stage, file, edit, stage backdrops, sprites, costumes, code, sounds
2 Introducing the Scratch interface and its features
Block Palette
Learning the functions of motion blocks
Learning the functions of looks blocks
Learning the functions of sound blocks
Learning the functionef pen blocks
Learning the functions of blocks in control block
3 - Introducing the Scratch interface and its features.
Block Palette
-Learning the functions of sensing blocks
-Learning the functions of variable blocks
-Learning the functions of operatblocks
-Showing participants the steps of a Scratch Project

4 -/HWTV H[SORUH WKH EORFNYV
Participants created projects with ten blocks each ilRD5ninutes and then discussed themin class.
5 -Creating Scratch | projects about preschool science topics

-Creating design logs
-Evaluating the Scratch projects and giving feedback

6 -Creating Scratch Il projects about preschool math topics
-Creating design logs.
-Evaluating the Scratch projects and giving feedback

7 -Creating Scratch Ill projects about présol science topics
-Creating design logs.
-Evaluating the Scratch projects and giving feedback

8 -Creating Scratch IV projects about preschool math topics
-Creating design logs.
-Evaluating the Scratch projects and giving feedback

9 -Creating Scratcl projects about preschool science topics
-Creating design logs.
-Evaluating the Scratch projects and giving feedback

10 -Creating Scratch VI projects about preschool math topics
-Creating design logs.
-Evaluating the Scratch projects and giving feettba

11 -Creating Scratch VII projects about preschool science topics
-Creating design logs.
-Evaluating the Scratch projects and giving feedback

12 -Creating Scratch VIII projects about preschool math topics
-Creating design logs.
-Evaluating the Scrakcprojects and giving feedback

13 -Creating Scratch IX projects about preschool science topics
-Creating design logs.
-Evaluating the Scratch projects and giving feedback

14 -Creating Scratch X projects about preschool math topics
-Creating design logs.
-Evaluating the Scratch projects and giving feedback

Tools for Data Collection

Another data collection tool used in studies is student studies. Student studies can be used as a data source

(Johnson, 2014). Student studies are data showing the progeeslev@lopment of students in the process
+XEEDUG 3RZHU DV FLWHG LQ &DYND\WDU 'DWD ZDV FROC

Scratch projects. Scratch is a project of the Lifelong Kindergarten (2003) group at the Massachusgd®ist

Technology (MIT) Media Lab. It provides a visual programming environment. It has many language options

DQG DSSHDOV WR D ZLGH UDQJH RI XVHUV dDWODN 7HNGDO %D]

dragging and dropping without havibg write down any codes. The code blocks can go on top of each other or

be arranged side by side (Demirer & Sak, 2006gating design log®lease write down your thoughts and project

processes as well as your sources of inspiration throughout youriexpe. Please write down your questions and their

answers before sketching out your desighiich digital programming tool, Scratch is supported by graphics, audio,
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and video. Thanks to the blocks in Scratch, they can be kept separate or combineatetdheralesired
movement and interaction. Various concepts (geometric and measurement) are used with measurements such as
coordinates, angles, and length that can be used to scratch online or offline. In this study, students created their
projects using anffline program (Scratch 1.4).

Data Analysis

Thematic content analysis was carried out in the study. In the study, the main themes were determined and
coding criteria were created. For the scratch projects created by the students in the study; 7 tteecneated:

subject, number of characters, appearance, movement, control, other blocks, and total number of blocks. The
evaluation of scratch projects for the determined themes is given below (table 2). Validity, reliability, and coder
reliability were asessed using the agreement percentage proposed by Miles and Huberman (1994). Coding was
done by the researcher and an independent researcher who is an expert in the field. A consensus of 89% was
calculated among the coders.

Table 2. An example of an analysif a scrtach project in the study

Number of

Total Number

Theme  Subject Movement Control Other Block
Characters of Blocks
31XPEHU 2JRLQJ When In the science In the science
Science FKDUDF \ SRVLW SFOLFNL subject subject
Code subiect used in the inthe in the (buoyancy) (bué ancy)
) science science subject science SUHFRUG yancy
(Buoyancy) . . . . SWRWDO |
subject subject (buoyancy) subject until you turn XVDJH ER

(Buoyancy) (buoyancy) (buoyancy) LW RII’

Reallts

This section addressed the results and presented them in tables.

Participants preferred to focus on different science and math topics. They had a wider range of selections
regarding science topics than math topics (Table 3). They created Scratatispadjeut buoyancy (N=11),
density (N=9), formation of rain (N=8), and mixtures (N=7). Some participants focused on germination (N=6),
expansion (N=6), sense organs (N=6), and the importance of water for flowers (N=6). Table 3 shows the topics
participantsntegrated into their Scratch projects.

Table 3. Scratctopics
FIELD TOPICS N
Seasons
States ofmatter
Buoyancy
Refraction
Gases
Mixtures
Germination
Whatkind of materials does a magnet attract?
Pressure
/IHWTV *HW WR .QRZ WKH $QLPDOV
Harmful Foods
Formation of rain
Expansion (air expands when heatexwn-exploding balloon)
Density
Growing taller
Importance of water for flowers
Photosynthesis
Taste buds on the tongue
SCIENCE Combustion

Metamorphosis of a butterfly
Dissolution
Sense organs
Germs
Growth of a fish

[N

RPN [O|WIN|FRP[O|RP|O|O|O(FRIN(FR|IN|ON|™ (RPN -
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Growth of a frog
Volcanic eruptions
Day-night formation
Whirlwind
Sound
Growth of a bee
Recycle
Benefits of the Sun
Harms of sugar
Dental health
Smell
Long-Short
Matching
Pattern
Geometric_shape
Full-Half
Numbers
Addition and subtraction
Big-Small
Heavy-Light

MATH Classification
Counting
Thin-Thick
UnderOver
Ranking

[ee]

I R EE RN

=
(6]

]

N
o

=
w

=
w

RlR(kr|lo|r|k

Participants created Scratch projects about 14 math topics. They mainly focused ais ihimb6), matching
(N=18), geometric shapes (N=15), additisubtraction (N=13), and largemall (N=13). They also created
Scratch projects about patterns (N=6), whbéf (N=6), and counting (N=6). Table 3 shows the science and
math topics about whichapticipants created Scratch projects.

Graph 1 shows the distribution of characters participants used in their Scratch projects. It was revealed that
students were better in mathematics (at 2nd, 4th, 6th, 8th, and 10th weeks) than in science (1sLtBrdysith,

9th weeks). In the following weeks, it will be seen that the number of characters used is better in mathematics
subjects. The number of characters varied across weeks and participants. Some participants used more and more
characters as the weepassed, while others did not show linear progress. For example, participant number 1
used one or two characters in the first week but used more than ten characters in the tenth week. On the other
hand, participant number 11 used a sporadic number of ¢téeséloroughout the weeks.

25
B 1.WEEK
20 N 2. WEEK
\  3.WEEK
15 | 4 WEEK
‘ ‘ B 5.WEEK
10 I | 11l  6.WEEK
 7.WEEK
5 u 8.WEEK
Mikidlhid =
0 m 10.WEEK

12345678 910111213141516171819202122

Graph 1. Number of Characters in Scratch Projects

Participants used the same number of characters in some weeks. Some participants used the same number of
characters, especially towards the end of the competition. For exgpaplejpant number 16 used more
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characters in the first weeks but used the same number of characters towards the last weeks. On the other hand,
Participant No 5 used the same number of characters in the first weeks, used more characters towards the end of
the last weeks, and used fewer characters in the last weeks (Graph 1). You can see below the Scratch projects
created by one of the participants: Number 18 in the second, fifth, and eighth weeks.

T G H e Gk e yerdn

U
17545 67891

.T.‘.’E“.?PP
abbd |

2WEEK 5.WEEK 8.WEEK

The findings obtained from the study showed that there was an improvement in the frequency of use of the
motion block in the field of mathematics (at the 2nd, 4th, 6th, 8th, and 10th weeks). There is a development in
the frequency ahcontent of motion block use (at 1st, 3rd, 5th, 7th, and 9th weeks) in science subjects.
Participants did not use motion blocks very much. Some participants used motion blocks more often as the
weeks passed, but some used very few motion blocks in sogles vithey mostly used the following motion
blocks: "glide () secsto x: () y: (),""'move () steps,"'turn right (15) degrees,"'turn left (15) degrees,""go to
x: () y: (), "change y by (),if on edge, bounce," "directionitepeat ( ) times," tun (90) degrees," and
'points towards ().For example, participants number 9 and 18 used motion blocks much more towards the end
of the training.

40
B 1.WEEK

35
B 2.WEEK

30
B 3.WEEK
25 m 4. WEEK
20 B 5. WEEK
B 6.WEEK

15
= 7.WEEK

10
| B 8.WEEK

|
5 = 9.WEEK
0 | JLI_, = 10.WEEK
1234567 8 910111213141516171819202122

Graph 2. Frequency of use of motion blocks

Some participants never used motion blocks or used them vety rasome weeks. For example, participant
number 19 never used motion blocks, while participant number 21 used them only every two weeks (Graph 2).
On the other hand, some participants used motion blocks very often. For example, participant nundzr 18 us
them very often in the first and last weeks. What is more, she has used them more in the last few weeks. You
can see below the Scratch projects created by one of the participants: Number 2 in the second, seventh, and tenth
weeks.
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100 D Dowya Dileenle Paosn yordim (2

2.WEEK 7.WEEK 10.WEEK

Participants used the look blocks very often. They used them more and more in the last few weeks. When the
findings obtained from the study are examined, it is seen that the frequency and efdheease of appearance

blocks in the field of mathematics (at the 2nd, 4th, 6th, 8th, and 10th weeks) are enriched by weeks. In addition,
in science subjects (at the 1st, 3rd, 5th, 7th, and 9th weeks), an increase is observed in the frequency of use of
blocks by students. It is seen that the use of block content in mathematics and science subjects is similar. For
example, Participant number 11 used the look blocks more often as the weeks passed and used them the most in

the last week. They mostly usecetfollowing look blocks:3V D\ " 3DGG © "WKLQN IRU
3VKRZ “ 3KLGH ~ 3VZLWFK FRVWXPH WR " "WKLQN KPP ~ "QH[W FKDU
and*WKLQN ’
80
B 1.WEEK
70
B 2.WEEK
60
m 3. WEEK
50 m4.WEEK
40 | B 5. WEEK
20 B 6.WEEK
| m7.WEEK
20
B 8.WEEK
10 i 9.WEEK
0 = 10.WEEK
1234567 8 910111213141516171819202122

Graph 3. Frequency of use of the view blocks

Some partigiants made moderate levels of progress, while others made significant progress throughout the
weeks. For example, participant numbers 1 made moderate progress, while participant numbers 7 made very
little progress. Participants mostly used the look bladk&V D\ 3V K R&hd 3K L G¥du’'can see below the

Scratch projects created by one of the participants: Number 11 in the first, fourth, and seventh weeks.
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1.WEEK 4 WEEK 7.WEEK

Participants ged control blocks often and used them more and more as the weeks passed. Not only did they use
more control blocks, but they also diversified the content in the last few weeks. When the findings obtained
from the study were examined, it was determined tie frequency and content of the control block usage
became richer compared to the following weeks in the field of mathematics (at the 2nd, 4th, 6th, 8th, and 10th
weeks). However, in science subjects (1st, 3rd, 5th, 7th, and 9th weeks), the freqdecmytant of block

usage remained weaker than mathematics. They mostly used the following control Blddkdd Q FOLFNHG °

3ZDLW VHFRQGV ~ 3IRUHYHU ~ 3SDXVH ~ 3UHSHDW " 3ZKHQ VSU|
SGLUHFWLRQ ~" 3ZKHQENRDEUFBDYWHG3ZKHQ , UHFHLYH " 3VWRS
70
B 1.WEEK
60
m 2 WEEK
50 ® 3.WEEK
m 4. WEEK
40
| m5.WEEK
30 | M 6.WEEK
20 I | | | I  7.WEEK
u 8.WEEK
10 1 1 9.WEEK
0 = 10.WEEK
1234567 8 910111213141516171819202122

Graph 4. Frequency of use of the control blocks

As for control blocks, some participants made significant progress, but others made moderate progress (Graph
4). For example, participant number 18 made coesigprogress, while participant number 20 had ups and
downs. Participant number 6 made significant progress in the last week. You can see belowthe Scratch projects
created by one of the participants: Number 8 in the first, fourth, and tenth weeks.
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L 2 H) bo Bk foner et D % | B vosya Dazerle Payissn yaram

1.WEEK 4 WEEK 10.WEEK

Most participants made no progress in integrating other blocks (sound, variables, operators, etc.) into their
projects. However, some participants used those blocks in their projects. It has been observeditsdstu

not use other blocks very much in the fields of mathematics and science. However, it was determined that the
frequency of use was better in the field of mathematics (at the 2nd, 4th, 6th, 8th, and 10th weeks). Eight
participants (3, 8, 11, 14, 136, 21, and 22) used sound blocRY HFRUGLQJ SOD\ VRXQG« XQWL

YROXPH WR " 3UHFRUGLE@PSSDDWRRFQGY¥RRWKLQEBeWDLQ XQW

participants (1, 6, 8,14, 15,17, and 19) used sensing blé€k&/ N D ‘Quisl D00 WA\Z RV participants

(1, 3, 14, 15, and 19) used the operators bloelsSL FN UDQGRP WR " 3MRLla@d?® 3! ©3
Five participants (6, 8, 14,15, and 19) used variable bloeksHW WKH QXPEHU RI FRWMHHWW DQV

WKH QXPEHU RI LQFRUUHFW DQVZHUV WR " 3FKDQJH WKH QXPEHU R

RI LQFRUUHFW DQVZHUV XQWLO "3 WHP 7 3FRQRCGROWKIFREHU3 WHP ~

Only one participant used pblocks: 3 HUDVH DOO ~ 3VHW SHQ FRORBA:®HRQ ZRIZMQSHQ
%HORZ DUH SDUWLFLSDQWVYT 6FUDWFK SURMHFWY E\ ZHHNV <RX FDQ
participants: Number 14 in the second, fifth, and tenth weeks.

e oo Dizede Paylown yordn (1= = 7 9 0D Dowa Dlsee vyn yerdm (_ 5

2.WEEK 6.WEEK 10.WEEK

The total number of blocks was the sum of eight different types of blocks. Participants used more and more
blocks throughout the week. Some participants made progress innamke but not in others. However, most
participants became better at using the blocks in their projects as the weeks passed (Gtagh the findings

obtained from the study were examined, it was seen that the total block usage frequency of theisthdent

field of mathematics (2nd, 4th, 6th, 8th and 10th weeks) improved with the following weeks. On the other hand,
in science subjects (1st, 3rd, 5th, 7th, and 9th weeks), it is seen that the progress is less compared to
mathematics.
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Graph 5. Frequecy of use of the total blocks

Most participants used a few blocks in the first weeks but used more blocks in the following weeks. They
peaked, especially in the last weeks. For example, participant number 2 used very few blocks in the first weeks
but madesignificant progress as the weeks pas&adicipants 6, 7, 13, 19, and 21 used the fewest blocks in
their projects in the first weeks. On the other hand, participants number 9 and 18 used the highest number of
blocks in the last week. Some participamtade steady progress as the weeks passed. You can see below the
Scratch projects created by one of the participants: Number 9 in the third, fifth, and tenth weeks.

o & D Dowys Diizerde Paviawn yordim PSR

5.WEEK 10.WEEK

Conclusion, Discussion, and Suggestions

According to the results obtained from the study, the students increased the frequency of using blocks in scratch
projects over time. It was observed that the content was enriched with the increase in the frequencuséblock

by the students. It is seen that the students are generally better in mathematics (at the 2nd, 4th, 6th, 8th, and 10th
weeks) compared to the science subjects (1st, 3rd, 5th, 7th, and 9th weeks) with the following weeks. Begosso
and Da Silva (2013) calcted a study on the use of Scratch to focus on improving students' (ranging from 11

13 years old) problersolving skills and logical mathematical thinking. The students prepared an activity for
three months by using the state, loop, and comparisontopgiia Scratch to improve their programming and
problemsolving skills. The results obtained from the study revealed that the students showed improvement in
WKHVH DUHDV 7KLV VWXG\ DQDO\|JHG VWXGHQWYVY 6 kieddrekn URMHF W
more blocks in their projects and integrated them into more diverse content. They focused on the subjects of
buoyancy (science) and numbers (math) the most. Some participants used more sprites, while others did not
make any significant progss. Participants had a consistent attitude towards motion blocks. Some participants
used more motion blocks in the last weeks compared to the first weeks. However, some others did not make any
progress. Some participants did not even use motion blocke ifast few weeks. Participants mostly used
control and look blocks in the first weeks but made significant progress throughout the weeks. Participants had
difficulty using control blocks and synchronizing their projects in the first few weeks. In tlaviiog) weeks,

they were able to use control blocks and had no problems with synchronikégiemaumSalant et al. (2013)
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argue that Scratch allows students to develop affective skills but fails to help them internalize some concepts
(variables, synchronity, and repetition). Only a few participants used the other blocks (sound, sensing,
variables, and pen). The most important result was that participants used more blocks as the weeks passed.
Although they used more or less the same blocks throughouetiesywve can still talk about progress.

The reasons for these results obtained from the study can be explained as follows. First, this course was at the
end of the semester. Second, participants probably had high stress and anxiety because they imdny pass
courses to graduate. Third, the students had to take into account many factors because this was the first time
they had had such an experience. In other words, students are supposed to have knowledge of many different
fields. For example, they shoutdow about technology for coding and have content knowledge for science and
math concepts. They should have the pedagogical knowledge to teach these concepts to their students and to
prevent misconceptions. They also need to have design skills to tlook ab these areas of knowledge
together. All of these may be the reasons why participants had difficulty using Scratch.

Limitations of the Study and Recommendations for Future Researchers

The results of the study showed that in the analysis of theqgisopeepared by the students in science and
mathematics, there were improvements in the frequency of use of blocks by weeks and enrichment in their
content. As the first limitation of our study, we can state the absence of experimental and controV\ghdlgps.

the results obtained show that there is progress in our study, having an experimental and a control group will
help us examine the performance differencesin the process. Another limitation is the sample size. Researchers
who will do research in thieitureclaim that blockbased coding is easy, but we think it should take more than a
semester to integrate Scratch into lessons. In addition, it can not be limited to the fields of science and
mathematics but can also integrate it into different disaglitn addition, longitudinal execution of studies in

this field and planning a longderm study can reveal whether students benefit from this application.

Ethical Approval
The data used in this study was confirmed by the researcher that it beldre@gears before 2020.
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Abstract

The implications & how teacher development courses (TDCs) should be designed for integrated STEM
education are essential for-éfass STEM educitn practices. This study compares the three TDCs
accomplished to support teachers' professional development (PD) for integrated STEM education in terms of
pedagogical knowledge, technological knowledge, and strategy. A holistic maépéestudy desigmas used

in this study. Each TDC was considered a case study, anespes#ic analyses were made. The findings
obtained for each case were then compared. The first TDC included only computer science teachers and showed
us the necessity of interdiscipliyawork to enhance integrated STEM educatidhe second TDC
demonstrated that this work could be accomplished by combining the content knowledge of teachers from
various disciplines; however, the second TDC's drawbacks included identifyingagdlprobdems, a lack of
response to the engineering approach for science and mathematics teachers, and the rigidity of the collaborative
working strategy.Then, we focused on the role and purpose of "T'echnology. Finally, we gave the teachers
learning tasks to wércollaboratively with teachers in their disciplines first and teachers from other disciplines
later. This study shows how a TDC should be designed effectively to support teachers' PD for integrated STEM
education.

Keywords: Professional development, Calliorative professional development, Teacher development,
Integrated STEMeducationSTEM teachers

Introduction

In research on STEM education, one of the STEM disciplines is usually focused on (English, 2016); some
studies deal with combinations of difesmt STEM disciplines (Falloon et al., 2020; Li et al., 2020a; ©rtiz

Revilla et al., 2020). STEM education projects in the USA mainly focus on separate STEM disciplines,
especially mathematics (Li et al., 2020b). Likewise, approximately half of the SThbhtah research

connects to science education when STEM education is mentioned (English, 2016). In recenhe/ears,
integration of STEM disciplines for effective STEM education has been further advocated, and the significance

of "integrated STEMeducatiRQ LV DGGUHVVHG &KHQJ HW DO (QJOLVK -
al., 2019; Stohlmann et al.,, 2012; Thibaut et al., 2018; Zhou et al.,, 2022). Although STEM education
emphasizes linking disciplines, how to achieve this is uncertain incalar{(Morrison et al., 2021). ®his

because historicall(gTEM disciplines have always been taught as separate disciplines at the first and secondary
VFKRRO OHYHO DQG HGXFDWLRQ DW VFKRROV FRQWLQXHV RQ D VLQJ(

Although integrated STEM education offers great potential for students and teachers, it has some challenges due
to a lack of consensus on its implementation (Thibaut et al., 2018). While effectively supporting
interdisciplinary education with pedagodit@chniques that enrich content and meet curriculum requirements is
unknown, it is essential to support teachers' professional development (PD) in this sense, even at the beginner
level (Herro & Quigley, 2017; Song, 2020). Teachers shoeftkaminetheir beliefs regarding STEM in

learning and teaching and move toward interdisciplinary approaches that involve sohingnldgbroblems

(Falloon et al., 2020). TeachéPD regarding integrated STEM education must be supported (Stohlmann et al.,

" Corresponding Authoiliz Mumcu filizkuskaya@gmail.com
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2012). Theras a tendencfor studies that focus on the PD of teachers inintegrated STEM education (Baker &
Galanti, 2017; Estapa & Tank, 2017; Hudley & Mallinson, 2017; Kelley, Knowles, Holl, & Han, 2020; Ryu,
Mentzer, & Knoploch, 2019). In light of these studigg implications & how teacher development courses
(TDCs) should be designed for integrated STEM education are essentiatfas$rSTEM education practices.

The authors of this research have designed and implemented three TDC supported at thdenatiorts

most important feature of these courses is that researchers from different STEM disciplines designed them, and
each course was reexamined with the experiences from the previous oneaifiigdsto developeachers'
knowledge and skills for integted STEM education. As discussed inthe literature, we also tended to work with

a single discipline in the first TDC. The first one included only computer science teachers and showed us the
necessity of interdisciplinary work to enhance integrated STEMcaion. The second TDC focused on
enabling computer science, science, and mathematics teachers to collaboratively design integrated STEM
lessons that focus on reabrld problems by connecting STEM disciplines. Based on the experience from the
first andthe second courses, the third TDC focused on how teachers from different disciplines can collaborate.
This study treated each of the three TDCs designed iteratively as cases. It sought to answer the question, "how
should a TDC be designed effectively tppart teachers' PD for integrated STEM education?".

Literature Review

Integrated STEM Education

Integrated STEM education has been discussed in Sanders's (2009) research on how STEM disciplines interact.
Sanders (2009) defines integrated STEM educai®learning and teaching approaches in two or more STEM
disciplines and/or ina STEM discipline and one or more school subjects. Johnson's (2013, p. 367) definition is
as follows: 'integrated STEM education is an instructional approach, which intedratesathing of science

and mathematics disciplines through the infusion of the practices of scientific inquiry, technological and
engineering design, mathematical analysis, and-@éstury interdisciplinary themes and skills". According to
Falloon et al(2020), the pedagogy and curriculum of STEM education are prebtéanted, projecbased, and
authentic, realvorld scenarios are used as the context for learning, and multiple knowledge and skills are
integrated for an activity that focuses on solving@blem, need or an opportunity. Different viewpoints on

how disciplinary integration can be accomplished with multidisciplinary, interdisciplinary, and transdisciplinary
approaches (English, 2016; Zhou et al., 2022). These perspectives (English, 2Q1)careinclude
fundamental concepts and skills that are taught distinctly in each discipline yet are hosted within a common
theme; ii) intimately associated concepts and skills from two or more disciplines can be included to deepen
understandings; iii) @ransdisciplinary approach can be adopted in which knowledge and skills from two or
more disciplines are utilized to reabrld problems and projects to form the total learning experience. Based on
these definitions, three features of integrated STEM a&tdutstand out: integration of disciplines, raalrld or
authentic contexts, and problesolving (Zhou et al., 2022). This study considers integrated STEM education to
integrate a range of conceptual, procedural, and attitudinal contexts in STEM descipli linking them
togethetto solve problems presented in authentic contexts.

STEM education improves the application skills in disciplines under its umbrella, provides implementation
experience, enhances creativity and technological skills, and indrdgas. QW HUHVW LQ WKHVH DUHDV
2019). Integrated STEM education can improve STEM motivation thrantglgrating STEM disciplines

(Cheng et al., 2020; Thibaut et al., 2018). With integrated STEM education, STEM disciplines have begun to be
combined, engaged in dialogue, and integrated more efficiently in terms of educatiorR@ilia et al.,

2020). Integrated STEM attempts to combine science, technology, engineering, and mathematics based on the
link between subjects and reabrld probems in a single classroom (Stolhman et al., 2012). Integrated STEM
education is considered a significant development phase on the road to a skillful future workforce andis seen as
a link to future development and prosperity (Zhou et al., 2022). In thieos, it is necessary to focus on basic
content information and the interdisciplinary process to ensure STEM integration and improve the profile of all
disciplines (English, 2016)In this regard, further research and discussion is needed on the kngwledge
experience, and background teachers need (Stolhman et al., 2012).

Teacher Development for Integrated STEM Education

Teachers play a vital role in bringing the potential of integrated STEM education into the classroom. Further
research and discussioreaneeded for teachers to carry integrated STEM education to their classrooms. In
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particular, teacher development, teaching practices, teacher competencies, and the materials required to
implement integrated STEM education must be considered (Stolhman2a12).While a training program

that includes STEM integration for peervice teachers contributes to their planning and implementation skills
existing school practices, limited understanding of interdisciplinarity, and lack of role models havetprbeen
barriers (Ryu et al., 2019). Another barrier is that some disciplines, particularly mathematics and science,
emphasize STEM education (Herro & Quigley, 2RIYSTEM education, most publicly funded projects in the

US focus on individual STEM disdipes, especially mathematics (Li et al., 2020b).

Similarly, it is stated that there is a close relationship between STEM education and science education (English,
2016). There are findings that teachers associate SF&dd activities with science, esjaly physics, and
FRQVLGHU WKHP XQGHU SK\WLFV VXEMHFWYV (UR+0OX %HNWDU
focusing more on their subjects while combining different disciplines. Teachers with various dissipligge

finding content ogether and spend more time planning corggetcific STEM tasks than determining the
content (Brown & Bogiages, 2019). Eight themes were established to support teachers to overcome these
challenges: (a) time for collaboration and planning, (b) PD progri@nsources, (d) supportive STEM culture,

(e) communication between departments, (f) more time for teaching, (g) change in teacher attitudes, (h)
manageable classroom sizes (Shernoff, Sinha, Bressler, & Ginsburg, 2017).

The strategies and content of T®@re among the factors that can be improved at the teacher level, among the
factors stated abovén this context, education programs in which disciplines are integrated andextaty

skills are associated with reabrld problems are important (Kurwgt al., 2019). The TDC organizers and
teachers need to brainstorm and plan together (Brown & Bogiages, 2019). It is necessary to strengthen this
collaboration with studies where teachers from different disciplines come together. Professional learning
commuities with diverse backgrounds contribute to teachers' collective knowledge and pedagogical content
knowledge (Vossen et al., 2020). In summary, education programs that focus-aondgbroblems, link

multiple disciplines, and enable teachers to warkaboratively emerge as essential elements in supporting
teachers for integrated STEM (Stohiman et al., 2012).

Although strategies to increase the effectiveness of TDCs for integrated STEM have been defined in the
literature, it ischallengingto put then into practice and realize the expected transformation in teachers. Most
teachers have never experienced such alearning experience (Morrison et al., 2021). Teachers' existing teaching
habits, pedagogical competencies in the lesson planning, collabevatkiag skills, and individual differences
regarding collaborative working can create facilitating or hindering conditions while implementing the
mentioned strategies. Therefore, it is crucial to examine teachers' opinions during the implementatidkteand ma
revisions accordingly. Thus, it can be ensured that education prograrmpaozed,and PD strategies are
optimized.

Present Study

Integrated STEM education is essential to ensudeérar representation of disciplines. Failure to do so may
result inincomplete learning about other disciplines under the name of STEM education. This study aims to
compare the three TDCs accomplished in the last three years to support the PD of teachers for integrated STEM
education in terms of pedagogical knowledgehtetogical knowledge, and strategy and to examine teachers'
views about these programs. For this purpose, answers were sought to the following questions:

1. How hasTDCs scope for integrated STEM education changed regarding pedagogical knowledge,
technologcal knowledge, and strategy?

2. What are the opinions and suggestions of teachers regarding TDCs?

3. What are the recommendations of the researchers to develop TDCs?

Methodology

Case studies allow for the longitudinal study of a complex situation by broafiird) and identifying its
components in their natural environment. In this study, a holistic multge study design was used. The
holistic multiplecase design is used when a single analysis unit is being treated with more than one case. In this
respect, three TDCs carried out in three consecutive years were determined as units of analysis, and each unit
was handled within itself and then compared holistically. The significant advantage of examining multiple units
of analysis is that evidence is praed from multiple sources, thus facilitating generalization (Yin, 2009).
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Context and Participants

This study tackles three TDCs supported within the scope of national science and society practices and
conducted in Turkey in 2018, 2019, and 2020. Thepsauf the support is to provide teachers with innovative
approaches, strategies, methods, and techniques specific to the teaching profession interactively. Based on the
analysis of the data obtained from each TDC, experiences gained, and observatiotiendadégn of the TDC

in the following year was improved and revised.

All three TDC were designed in modules. Each TDC has experts in the field of computer science, science, and
mathematics education who work as faculty members at universities. Thesquathitwipated in the process as
principal researchers aedperts of these TDCs. All experts and teachers came together from different cities in
Turkey. TDCs were organized dsducation camps and experts and teachers stayed together during the
program Teachers had the chance to spend time and consistently exchange ideas with experts and colleagues at
breakfast, lunch, dinner, and before and after course sessions.

ICT Defining Real- Integrating Inquiry-Based Modeling Integrated Integrated

Integration World Computation Learning in Practices and
and Problems and al Thinking Integrated Integrated
Collaborative Designing into STEM STEM STEM
Work in Learning Learning
Integrated Activities for Activity
STEM Integrated Development
STEM

STEM Lesson STEM Lesson
Design and Designs and
Project Projects

Development Exhibition

Figure 1. The final version GDCs modules

A nationwide call has been made for kaDC. In the application form, teachers were asked about their
knowledge and skill levels regarding STEM educationin their fields. In addition, teachers were asked to explain
their ideas about integrated STEM education and their teaching practicembyegamples. Teachers applied

to the program voluntarily, and participants were selected through blind review. This study consisted of teachers
who participatedin TDCs and worked in secondary schools invarious provinces of Turkey.

TDCs were aimed at geloping teachers' technological and pedagogical knowledge and skills. Fifty teachers
who worked as computer science teachers participated in TDC in 2018. Forty teachersfrom 26 different cities
with science, mathematics, and computer science participdatezlprogram in 2019. Thirtgine teachers from

19 provinces, science, mathematics, and computer science teachers, attended the programin 2020. Demographic
information of teachers is givenin Table 1.

According to Table 1, 23 of the teachers who pgéied in TDC |, carried out in 2018, were female, and 27

were male. When participants' education level was examindth®8 bachelor's degree, and 21 dathster's

degree. Twenty of the teachers who participated in TDC I, conducted in 2019, were;f20nakre male; 26

had a bachelor's degree, while 14 had a master's degree. 20 of 39 teachers were female, and 19 were male,
participated in TDC lll in 2020. When the teachers' education levels were examined, 24 of them had a bachelor's
degree, and 15 hadmaster's degree. All TDCs were conductedtaeface and lasted for six days.
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Table 1. Demographic information of teachers participating in TDCs
TDC-I TDC-II TDC-I Total

20 Computer Science 13 Computer Science 83

Field 50 Computer Science 10 Mathematics 13 Mathematics 23
10 Science 13 Science 23
23 Female 20 Female 20 Female 63

Gender
27 Male 20 Male 19 Male 66
%DFKHORUY %DFKHORUY %DFKHORUY 79

Education Level
ODVWHUTV 0DV W épteg)Vv ODVWHUYV '50

Data Resources and Analysis

In the study, the education programs of each TDC, field notes were taken by the experts during course sessions,
and the focus group interviews with teachers after TDCs were Haeld. TDC was @nsidered a case study in

the data analysjsand casespecific analyses were made. The findings obtained for each case were then
compared. The education programs were examined using document analysis. The first research question was
taken as a basis fordldocumentation analysis, and TDCs were examined in terms of pedagogical knowledge,
technological knowledge, and strategy. Data obtained from the field notes and focus group interviews were
analyzed with content analysiglore than one researcher kept figlotes. After each session, the researchers'
notes were compared and discussed by the researchetise aadsensus was achieved. Consensus notes were
accepted as data and analyzed.

At the end of each TDC, qualitative data were collected by conductigyiews with volunteer teachers using

a semistructured focus group interview form. The teachers were divided into groups of five and three separate
focus group interviews were conducted. In the focus group interview form, there were questions about how

TDC contributed to the participants, its suitability for teachers' interests and skills, and suggestions about how it
could be more productive. Each interview lasted an average of 30 mi@atetent analysis is about finding

concepts and relationships thteQ H[SODLQ WKH GDWD REWDLQHG <OOGOUOP uLP
the content analysis were grouped under three categories:

1. Contribution of TDC to teachers
a. Change in technological pedagogical content knowledge
b. Gaining awareness of integrated $MEducation
c. Collaboration among colleagues

2. Teachers'intentions to use innovative methods

3. Recommendations for future TDCs

Content analysis was performed using the NVivo 12 program. The authors used an inductive neethlydeo

the data. The first authareated a precoding list for coding by reading all the data. After that, the second author
reviewed the coding and citations, and the analysis was revised. Then the coding was done again by the third
author.

Reliability and Validity

Two experts in instictional technologies and science education were consulted during the development of the
interview forms. Before the interview, the interview questions were reviewed and developed. The interviews
were taped and then transcribed using a voice recordela Pssult, data loss is avoide@io ensure
transferability of the data (Miles & Huberman, 1994), the data were thoroughly analyzed and presented with
direct quotesThe names of the participants were not used in the direct transfer of data to ensugapartici
confidentiality. The researchers coded two randomly selected interviews separately (LeCompte & Goetz, 1982).
The coders' agreement was calculated to be 87 percent. This rate indicates high consistency (Miles &
Huberman, 1994).
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Case Study |
Pedagogial Knowledge, Technological Knowledge, and Strategy

TDC-| adopted strategiesere workshops, reflective practices, collaborative projects, and lesson planning.
TDC-I content included technology integration, games and gamification, engineering desigspspce sign

based thinking, and interdisciplinary approaches to improving teachers' pedagogical knowledge. Workshops on
robotics and Scratch were organized to enhance teachers' techndtngigiaidge At the end of the program,

lesson plans and educat@nrobotics projects as STEM learning activities were developed by teachers
collaboratively. The teachers worked in groups of five. Experts and authors who were workshop leaders
examined the teachers' artifacts and provided feedback in the process.

Case $udy Il
Pedagogical Knowledge, Technological Knowledge, and Strategy

In addition to the workshops, reflective practices, collaborative projects, and lesson planning included in the
first TDC, peer, and selissessment strategies were added to-TDDe pedagogical approaches adapted in
TDC-II differed from TDGI. In this program, teachers' pedagogical competencies for mathematical modeling
and inquirybased learning approaches were developed within the framework of the interdisciplinary teaching
approat. The focus was also on improving teachers' digital competelmgigsng technological applications

such as Algodoo, Python (artificial intelligence applications), Ardwnd Scratch in the learning and teaching
process.

In this program, teachers dgsed integrated STEM lesson plans within the framework of the 5E model in
collaboration with other teachers in their group. The teachers worked in groups of four (two computer science
teachers, one science teacher, and one mathematics teacher perGremp)hat shaping the learning and
teaching process with a theoretical foundation and using teaching methods appropriate for this foundation will
improve the process' quality<(O Q 20d7), the 5E model, which consists of the initial words Enter/Engage,
Exploration, Explanation, Elaboration, and Evaluation, and is based on the constructivist approach, was used
(Bybee, 2009). Using information about their own field, each teacher assumed the position of subject mentor for
the group in thesarrangements.

Teacherswere asked to create products based on STEM learning activities, such as programming and ICT, that
they could use to solve reabrld problems discussed in the lesson plans (these applications include at least
web tools, blockbased programming, tekased programming, and robotic programming applications).
Besides, each group prepared tables for the lesson plans they designed, showing how the phases of
computational thinking in computer science, mathematics, and science are realized and theocs et en

them. Thus, the teachers created three artifisson plans, computational thinking tabl@sdSTEM learning

activities

Throughout the program, experts, workshop leaders, and authors provided feedback during the teachers'
collaborative goup work, examined the work/product/material they produeed contributed to their
improvement. The program designers prepared checklists to evaluate the teachers' outputs and used them to
carry out seHassessment, peer assessment, and expert assesBradasson plans that integrate computer
science, science, and mathematics education with an integrated STEM education approach were published as e
books as the program's output at the end of the program.

Case Study llI
Pedagogical Knowledge, Technoicg Knowledge, and Strategy

Strategies used in the second program continued in-MDChis program aimed to enhance teachers'
pedagogical competencies in inqubgsed learning approaches, mathematical modeling, interdisciplinary
teaching approachesnd ICT integration.Basedon these approaches, the focus was also on strengthening
teachers' digital competencies on using technological applications such as Algodoo, AndBeratch in the
learning and teaching process. In this program, a sessioongputer science unplugged was added instead of
artificial intelligence applications. Teachers designed integrated STEM lesson plans within the framework of the
5E model collaboratively with other teachers in their groups. The teachers workieaéngrops (one
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computer science teacher, one science teacher, and one mathematics teacher pEagnaepher took on

the group's subject mentor role in these plgnsmploying the content information specific to their discipline.
Teachers were asked to ate products based on STEM learning activities, such as programming and ICT, that
they could use to solve reabrld problems discussed in the lesson plans (these applications include at least
web tools, blockbased programming, teklased programming, ancbbotic programming applicatiohs

Besides, each group prepared tables for the lesson plans they designed, showing how the phases of
computational thinking in computer science, mathematics, and scienmealzedand the connections between

them. Thusthe teachers created thredfadts:lesson plans, computational thinking tablasgSTEM learning

activities

STEM education approach aims to equip students with the knowledge and skills to produce solutions to real
world problems. One of the most clegdging issues for teachers in TB@nd TDGIl was to define a real

world problem that would be subject to and trigger the teaching process and attract the curiosity and interest of
the student. Based on this, thBustainable Development Goals (SDGdgfined by the United Nations
Development Programewe used as a source in TBI@. Teachers were asked to examine SDGs in groups and
determine the subjects and learning objectives to connect with computer science, science, and mathematics
teaching programsThen, teachers were requested to define awedd problem as a group within the
framework of this subject, which requires knowledge and skills of other disciplines. Teachers were then
summoned to design it as a STEM learning activity that studentédsémive under tackled approaches in the
program and computer science teachemsgramming and ICT applications. Teachers used these activities in
the lesson plans they designed.

Throughout the program, experts, workshop leaders, and authors providibddiealuring the teachers
collaborative group work, examined the work/product/material they produwsret contributed to their
improvement. The program designers prepared checklists to evaluate the outputs prepared by the teachers. Self
assessment, peegsessment, and expert assessment were carried out using the checklists. The lesson plans that
integrate computer science, science, and mathematics with an integrated STEM education approach were
published as-#ooks as the program's output at the endeptiogram.

Findings

The findings begin witlexaminingthe initial case followinga comparative case analysis. The second and the
third cases are presented sequentially by comparing the results obtained from the previous case.

Case Study |
TeachersOpinions and Suggestions About TDC

All of the teachers who participated in TEIGtated that preparing a collaborative lesson plan is beneficial for
in-class activitiesOne of the teachessid,"l think the bestpart of the program is that the plans weehaade

ZLOO FRYHU D" mhkdiitdd, mbisbtebehers stated that applied course sessions increased their courage
to use these activities in their classroom. One teacher stated as follows:

"In this course, we designed lessons or prepared board gamaking learning outcomes more
XQGHUVWDQGDEOH « 7KXV ZH JDLQHG D FRPSUHKHQVLYH XQGHU\

If teachers' opinions are generalized; they emphaghadTDCI contributed to the exchange of views with
their colleagues. Some of the teachstaemets are as follows:

"I think the community in this course | attended is also inspiring in terms of working with my colleagues.
Seeing my friends and colleagues as part of a group has been really motivating."

"...Teachers from different cities gatheringine place has shown how valuableitis to come together.
We have teachers with profound knowledge here; I have learned fromthem as much as | have learned
fromthe instructors..."

Minority of the teachersexpressedhat allocating more time on collabo@t among colleagues would
contribute to the improvement of TDC:
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".. More time could have been devoted to cooperative work. As a group, we could solve problems, meet
each other, get acquainted and make a product. | would have loved to see my colleagutets piew
and develop our professional network more."

In addition, most of the teachers thought that the content should be changed so that math and science teachers'
subjectmatter knowledge could be added to the course:

«URERWLFV D Q GrdcBnedp that\Wr&diways tBlked about. We all know programming, but
a fellow teacher talked about the importance of mathematics. This showed me how to move forward in
my own PD. | got some book recommendations from him and had lots of ideas aboatnwtdat | how
, FDQ LQWHJUDWH WKHP LQWR P\ OHVVRQV«

Recommendations by researchers based on field notes

Teachers benefited from designing lesson plans and learning activities and the wodcthiiiiss organized.

In addition, it was determined thatethwere satisfied with working with their colleagues &itl the need to
allocatemore timeto collaboration among colleaguekhey encountered difficulties in collaborative lesson
planning and designing rewlorld problems since content knowledge frorffatfient disciplines is required.
Therefore, it was seenthat there is a need to bring together teachers from other disciplines to form collaborative
groups among teachers. It was observed that teachers who participated-irhd@®€xpectations that more
technological content should be included in the education program. Some teachers informed the researchers that
there should be field experts from computer engineering in their views on this matter.

Case Study I
TeachersOpinions and Suggestions About@D

When teachetsopinions were examined, it was seen that they were in favor of the adopted pedagogical
knowledge, technological knowledge, and strategy contributing to their understanding of integrated STEM
education. If all of the opinions received frahe teachers who participated in the process are summarized in
general, teachers stated that course sessions that are aimed at integrating different disciplines during learning
and teaching processes contributed to their knowledge and skills about;

focudgng onthe process rather than the product,
focusing on a problem rather than their disciplines,
integrating disciplines rather than bringing them together,

seeing the process from the studepbint of view and the need to include computational thindity
algorithm as part of the process rather than a product.

X X X X

Some of the teachers' views are as follows:

"Thanks to the interdisciplinary lesson approach, my awareness about different disciplines was raised; |
realized that many outcomes can be achieved that | needed more frequent contact with my
colleagues in various disciplines."

"We have learned once again that we need to work together with other disciplines. | think every subject
is bound to be related to each other and should be considered whigmithg the curricula. | believe
that with such a process, the planning process will be more successful.”

"Organizing a lot of information that will be a solution, making it meaningful, creating an algorithm for
the operations we will do, and putting then order (while preparing a lesson plan, thinking about what
kind of algorithm we will want from the students and actually making an algorithm for this in our brains
while doing this made me think of nested loops) have enabled permanent learning wdleitstanding
components.”

Most teachers indicated that they recognized that when addressing the interdisciplinary approach and planning
the process with the 5E learning model, course sessions on the use of innovative methods such baspliry
learning,and mathematical modeling can be employed and can also effectively benefit from computational
thinking and informatics.
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"I had never done inquidpased training before. I didn't know about modeling at all. l understood many
things when these two appro&shwere combined in the lesson planbased on the 5E model we made
recently. | am feeling more comfortable about how | can do my lessons with an interdisciplinary
approach. | figured out how to incorporate other subjects into my lesson and use them truly
integratively."

"l can easily use the lesson plan and project we have prepared in my lesson at school. Each phase of the
plan was written in detail as the group could exchange ideas, brainstorm, and make a joint decision...
Using this plan in the lesson Wwilacilitate time management and classroom management, and the
permanentlearning of the students will be positively affected."

"It helped me to realize my deficiencies and faults in my knowledge of using the 5E model. | learned by
exemplifying how | canse the three disciplines in an integrated way in my course design."

Most of the teacherstated that they were pleased to work with the teachers from other disciplines and that at
the end of the course process, theg ingproved in approaching learningcgteaching processes from other
subjectspoints of view:

"Even though we were all from different subjects, no one withdrew into their own shell and worked by
themselves. We were together at every step of the way; in this way, we worked in an integnaged'

"At first, each of us focused on our subjects. However, later on, we contributed to modeling and
planning, such as a station approach. On the last day, we became a team and started noticing points that
one another couldn't see."

Teachers mostiade suggestions abdatminggroups to develop/improve the activiSome of the teachers

stated that creating at least one session only with teachers from the same discipline and constantly renewing
groups except for the last 2 days that focus on degjdesson plans would significantly contribute to
interaction and sharing. One of the teachers expressed the situation as follows:

"If science and mathematics teachers had thought about the same problem in their groups before the
activity starting and ithe groups were then united, we would have been able to observe the difference
and what was discussed and planned in teachers' previous groups; teachers in different disciplines trying
to combine each group's mutual thoughts could have made us seddiendd in the interdisciplinary
working principle a little more."

Recommendations by researchers based on field notes

After completing TDCII, an assessment was maate the teachetspinions, observations of experts in the
program, and field notes. Was observed that the workshop on artificial intelligence applications with an
interdisciplinary approach exceeded the digital competencies of science and mathematics teachers. In addition, it
was noted that teachers had difficulty identifying reakld problems that they will use while preparing their
lesson plans collaboratively within the framework of the 5E model. It was determined that-tihm@®neecation

of groups for collaborative group work and the teachers working with the same groups froningetgirend

limit the interaction with other teachers and the sharing of knowledge and experience.

Case Study llI
Teacher5Opinions and Suggestions About TDC

Designing the learning and teaching process with the STEM education approach requiregiplieatis
knowledge and skills. Some of the views of the teachers who participated iflIT@Cinterdisciplinary

studies, interdisciplinary competencies, and the change and development in the program on their knowledge and
understanding of collaborativeorking skills with teachers from different disciplines are as follows:

"Collaborative work was the best way to design a lesson plan covering three disciplines. Having a
colleague from each subject revealed what we can and can'tincorporate into the [@asothat we
dreamed of. Since 'the subject teachers know learning achievements very well, we realized our
limitations and the topics we weren't knowledgeable about..."



IJCER (International Journal of Contemporary Educational Resej 485

"I realized that it is possible to combine my achievements in my subject witthiee@ments of other
disciplines and act together. | discovered that it is easier with other disciplines to plan activities for my
VWXGHQWYVY WR VROYH SUREOHPV LQ OLIH DQG GDLO\ OLIH "~

3:H VDZ WKDW LW LV L P SvwidpitoBléntthibugh ¥ RigdeYdis diplide] @ €hould be
solved by more than one discipline coming together. We saw that many unnecessary repetitions can be
DYRLGHG ZKHQ D SUREOHP LV DSSURDFKHG LQWHUGLVFLSOLQDUL\

Summarizing all the opinions of the teachers involved in the pspties teachers believe that when addressing

the interdisciplinary approach and planning the process with the 5E learning model, course units can be used to
apply innovative methods such as inquiry learning and modeling, and computational thinking antecomp
science can also be useffiectively.Someteacher opinions supporting this situation are as follows:

36HHLQJ WKH LPSRUWDQFH RI VFLHQFH DQG PDWKHPDWLFV LQ G
disciplines, it was an innovative output for me to@te where and how computing took place in the
SURFHVV ~’

3, HISHULHQFHG WKH FDOFXODWLRQV , PDGH RQO\ ZLWK SDSHU DQ
FRPSXWHU VLPXODWLRQ ,Q WKLV zZzD\ , LQWHJUDWHG VFLHQFH DQ

As a result, it is undstood that the teachers were satisfied with the practical activities in the program and
returned from this activity with various gains. Teachers saw that they could work together with teachers from
other disciplines by finding the opportunity to ensureidisciplinary integration. It was revealed that group
compliance is vital for effective collaboration and that collaboration is key to achieving interdisciplinary
integration.

Someteachers made suggestions for extending the time to improve prograitieactin addition, they
emphasized the importance of providing preliminary information at the theoretical level to eliminate the
difference in readiness among some teachers about the caélirsé.the teachers who took part in the
interviews believed #it educational resources, such as theoretical information and guidelines for program
activities, should be supplied to them ahead of time. The following are some examples of this situation:

3S)LUVW RI D O OstdpWtudywmthd@ régxif@sMdnger tirtee communicate with other subjects,
understand the outputs, combine them with our outputs, and bring them together. Making an update on
WKH GXUDWLRQ PD\ LQFUHDVH WKH YDOLGLW\ RI WKH SURGXFWV V

3,0 P\ RSLQLRQ ZH KDG W Rlinlete@meykénhldall BeRrelegsdd/a little. In fact,

the plan requested from us can be presented to us in the form of preliminary information before the
theoretical course sessions are given. In this way, we can know the point we need to focus drefro
EHIJLQQLQJ ~

Recommendations by researchers based on field notes

After completing TDGIIl, an assessment was mad€)) WHDFKHUVY RSLQLRQV REVHUYDWLI
program, and field notes. According to this assessment, experts and prinapathess consensus that more

time should be allocated to the activities so that teachers can complete the activities in the program, placing
theoretical activities at the beginning of the programiandeasing the duration of course activitimsadditian,

an idea was put forward to organize online meeting activities that will allow teachers to get to know each other
before the course for extraordinary periods, such as when the CO/pidemic was experienced.

Comparison of Cases

This study comparethtee consecutive TDCs in pedagogical knowledge, technological knowledge, and strategy.
Then, a portrait of the change and development of the programs over the years was trying to be drawn. The first
TDC was designed around the needs that the authorsfiddrand observed in their studiddymcué& Usluy,

2019 Uslu & Mumcy 2020). TDCII and TDGIII were redesigned based on the authors' research on teachers'
expectations from a professional development program for integrated STEM edudétiocy, Uslu, &

Y O Q @033), the suggestions of the teachers who attended the first TDC, the observations made by the experts,
and the field notes they took. Interviews with teachers showed an essential need for TDCs that address the
integration of different disciplineand that teachers will collaborate with their colleagues from various fields.



486 OXPFX $WPDQ 8¥&xX0GOLQo

As a result of the three TDCs, the point reached by the TDC designs in terms of technological knowledge,
pedagogical knowledge, and strategy is shown in Figure 1.

Interdisciplinary Approach ] [ Integrated STEM Education ]

Pedagogical knowledge Pedagogical knowledge Pedagogical knowledge
Technolgy integration Inquiry-based learning Inquiry-based learning
Game and gamification Mathematical modelling Mathematical modelling
Engireering design process Computational thinking Computational thinking
Design-based thinking 5E Instructional Model SE Instructional Model

ICT integration
Defining real-worid problem

Technological knowledge Technological knowledge Technological knowledge
Educational robotics Algodoo Algodoo
Scratch Pyhton Unplugged activities
Arduino Arduino
Scratch Scratch
Strategy Strategy Strategy
Workshops Workshops Workshops
Reflective practices : Reflective practices Reflective practices
Collaborative project design and Collaborative project design and Collaborative project design and
lesson planning lesson planning lesson planning
Peer and self-assesment Peer and self-assesment

Figure 2. Thechange of TDCs over the years

Results and Discussion

This study examines the change of three consecutive TDCs in practice based on tlempbedizednh the

literature for integrated STEM education. STEM education is based on collaboration. fuitstés it from
individual-based educational activiti€ki et al., 2020a). This collaboration can occur in two situations, with
other institutions and with teachers. Cooperation between schools and universities provides essential support in
teachers' PDHamilton et al., 2021; Lehman et al., 2014). In this study, cooperation was ensured both between
schools and universities and among teachers. Experts trained teachers who work actively in STEM disciplines,
and eachers' PD was supported to transftreordical knowledge into practice in schools.

The starting point of the first TDC is to nurture computer science teachers' integrated STEM teaching
competencies technologically and pedagogically. However, the first TDC showed the necessity of
interdisciplinay work to enhance integrated STEM education and the computation side of STEM education. For
this reason, we decided to integrate science and mathematics education, which are the core disciplines of STEM,
with computer science education; as of 2019, we gddthe program's content. Mathematical modeling and
inquiry-based learning were added to the content. Because modeling activities are basedand pedvblems

and require interdisciplinary associations, they are proper for integrated STEM educationlL(® o

Although the developed model is expressed with mathematical symbols and representations, it requires
evaluating, processing, and blending of information from different disciplines, especially science and computer
science. As inquirpased lelaning emerges in science education, it may appear relevant only to this field, but it

is not limited and occurs in mathematical or technological concepts (Thibaut et al., 2018).-hageidy
learning is defined as one of the five fundamental principlégedrated STEM (Thibaut et al., 2019).

Science and mathematics are core disciplines of the STEM acronym. Besides, with the emergence of
computational branches of sciences such as computational biology and astronomy, the sciences are becoming
more comptational (Ketelhut et al., 2020). In this respect, STEM education researchers recognize the
importance of integrating computational thinking into the curriculum (Barr & Stephenson, 2011; Sengupta et al.,
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2013); however, computation at the 1R level remaia a particular field of study (Dickes et al., 2020;
Arastoopoutlrgens et al., 2020). Computational thinking makes science and mathematics education more
compatible with current professional practices in these fields (Weintrop et al., 2016). Shute2@13). (
emphasize thalSTEM curricula should strengthen computational thinkiBg, we also focused on the
integration of computational thinking into STEM education.

Due to the nature of integrated STEM education, we included science teanh#rematicsetachersand

computer science teachers in TIGnd TDGIIl. The second TDC showed that this work could be done by
integrating €achers' content knowledem different disciplines with the products prepared by teachers in
terms of interdisciplinary worland integrated STEM education. Integrated STEM learning activities should
support students' integrating knowledge and skills from STEM disciplines as they tacki®riegbroblems,

and this integration should be reflected in how students are assessdtb(Ne, 2017). The teacher needs to

plan the learningeaching process in detail. However, it has been seen that most of the teachers who stated that
they did interdisciplinary practices could not design an interdisciplinary lesson, despite havingva posit
DWWLWXGH WRZDUGV LW $Q *«UNDQ 7KH GLVDé@wmdiQWDJHV R
problems, the lack of response to the engineering approach for science and mathematics teachers, and the
rigidity of the collaborative workingtrategy.

In the third TDC, we primarily focused on the ICT integration and the role and purpose of using "T'echnology

in integrated STEM education. Then, we used the SDGs as a resource to identHyaxlceproblem that will

be the subject of the lg@ng and teaching process and attract the students' attention and curiosity. Thus, we
worked on how teachers would determine the content that would combine different disciplines. Finally, we gave
the teachers learning tasks to work collaboratively wilicers in their disciplines first and teachers from other
disciplines later. Each program's primary and common point is to produce products that will guide teachers' in
class practices and increase pedagogical and technological competencies. At theaeidpodgram, lesson

plans were designed by the teachers through collaborative group work, and the prepared lesson plans were
published as-#ooks. Ensuring a talented generation interested in STEM requires establishing teams of teachers
working together Wh an integrated approach based on crasgsicular teaching and learning (Kurup et al.,
2019). As a result, these programs encouraged teachers responsible for their lessons at school and who received
teacher education on the singlscipline level to wok collaboratively with their colleagues, focus on
interdisciplinary education, and produce with teachers from different disciplines. TDCs demonstrated that
integrated STEM education could be accomplished by integrasmhers' content knowled@m valious
disciplines.Becker and Park (2011) found in their matalysis study on the effects of integrative approaches

on STEM subjects that students did better when they learned STEM in an integrated way.

As a collaboration with external stakeholders sashuniversities, collaboration among teachers is vital in
STEM education for schools (Herro & Quigley, 2017). In addition to sharing the workload of planning and
implementation, teachers, as a group who support each other (Asghar et al., 2012), réwognertance of
collaboration (Hamilton et al., 2021). Herro and Quigley (2017) stated that collaboration in STEM education
related to interdisciplinary teaching is necessary to understand its content, connect with axpemnsble
discussions to ovemne future challenges. Teachers' confidence, efficacy, and perceptions towards STEM
education increase when they work together and harmonize their standards (Nadelson et al., 2013). There is a
limited number of studies on teachers from different disciplimerking collaboratively to create, implement

and disseminate an integrated STEM curriculum (Balgopal, 2020ght of the STEM studies conducted in

Turkey, it is found that TDCs are insufficient in terms of integrated STEM education, learningextiaid
measurement (Guenbatar & Tabar, 2019), and it is recommended to increase STEM andb&3&dV
LOQVWUXFWLRQDO DFWLYLWLHY DQG H[SDQG WKH R DUHRMWseH G VFRSI
in this study enable teachers from threeigigtes to use each other's knowiedge within the scope of integrated
STEM education. In this respect, the following points were taken into consideration as the main characteristics
of an effective interdisciplinary TDC in the study (MargoKettler, 2019Asghar et al., 2012):

X Bringing together teachers from different disciplines, not based on a single discipline

x Developing teachers' skills in designing learriagching processes integrating disciplines and guiding
their classroom practices

X Encouragingd¢achers to work in collaboration with other teachers

x Doing tasks allow teachers to interact interdisciplinary throughout the program

In short, teachers stated that they experienced a positive development in their knowledge and understanding due
to the prgrams,increased their awareness by developing different perspectiveaudnded each other by
exchanging ideas with their colleagues. It was concluded that the teachers were willing to transfer the
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experiencesn TDCs to inclass practice. Teacherbsa stated that they gained many achievements from the
group work they participated in with their colleagues and intended to keep in touch. In addition, it was
determined that TDC activities guide and contribute to teachers' graduate studies.

Conclusion & Implications

The study presents tips on STEM teacher development in terms of technology, pedagogy, and content
dimensions. The fact that STEM education is proaw#snted rather than produotiented offers remarkable
findings on integrating disciplineshe versatility of STEM pedagogy, and the role of technology. In addition,

the common emphasis of all three TDCs is how vital collaboration, communication, and group cohesion among
the teachers during the program is. It was found that group cohesiibal v effective collaboration, and
collaboration plays a crucial role in ensuring interdisciplinary integration. It was also found that teachers'
expertise intheir subjects is an essential factor in the collaborative working process.

With the study, he authors aimed to establish a link from practice to theory by examining how theoretical
knowledge corresponds in practice in the light of integrated STEM education based on teacher education. This
study is expected to shed light on studies focusing erPth of teachers for integrated STEM education.
Different collaboration methods and strategies to increase group cohesion adopted in the TDCs for integrated
STEM educationin future studies will contribute significantly to the literature. Teachers'dakinigal STEM
education is an essential factor; there is also a need for future studies to be carried out within the scope of the
sustainability of PDAmMong the authors ' aims are organizing studies that support sustainable PD for teachers
who particip&ed in the program

Limitations

All Case 1 participants are computer science teachers, while Case 2 and 3 participants are computer science,
science, and mathematics teachers. Authors took part in all TDCs. However, due to many modules and diverse
conten, experts working as faculty members at universities took part in some modules. Since each TDC is
designed as a training camp, the training period is limited to 1 week.
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Abstract

The Teaching and Learning International Survey (TALIS) and the Programme for International Student
Assessment (PISA) are largeale measurements about teaching and learning. There is a link between TALIS
indicators ad PISA results. We investigated which countries are effective according to TALIS indicators as
inputs and PISA 2015 mathematics, scientific, and reading literacy scores as outputs in this research. Common
24 countries’ data from TALIS 2013 and PISA 2015enenalyzed. Data envelopment analysis was used in this
guantitative research. Belgium, Denmark, Finland, Italy, Korea, Mexico, Netherlands, Norway, and Portugal
were effective countries in EMS 1.3, DEARP 2.1, and R4.1.3 software according to the inpotiented
Charnes, Cooper, and Rhodes (CCR) moBelgium, Canada, Denmark, Estonia, Finland, Italy, Japan, Korea,
Mexico, Netherlands, Norway, and Portugal were effective countries in EMS 1.3,-REAP1, and R4.1.3
software according to the inporiertedBanker, Charnes, and Cooper (BCC) modbé results obtained from

the BCC and CCR model differ partially. Italy and Norway should be taken as refereosty by ineffective
countries for getting better PISA scores according to both models anaijthrigMS 1.3, DEARXP 2.1, and
R-4.1.3

Keywords: TALIS, PISA, Efficiency, Data envelopment analysis

Introduction

One of the most important factors affecting the learning, shaping, and development of students in education is
undoubtedly the qualificatins of the teachers (Boonen, Van Damme & Onghena, 2014, p. 126; Buddin &
Zamarro, 2009, p.103; Ingersoll & Collins, 2017, p. 75). Recently, the relationships between many variables
related to teachers and student achievement have been revealed by resetinehfirst of these variables

related to teachers is the qualifications of teachers' background (“such as teachers' degree, certification,
coursework, college ratings, teaching experience, and teachers' test scores"). The second is variables related to
teachers' beliefs and attitudes (such as teachers' job satisfaction, and teacladfisesglf The last one is the

variables related to the classroom practices of teachers (Boonen et al., 20141 p7LABeOrganisation for

Economic Ceoperation ad Development'§OECD) TALIS collects international teacher qualifications and
education data. In the 2013 application, the second cycle of TALIS, informeésoprovided for useful and
comparable policies by considering learning and teaching condit®¥sW NR ZVNL 5XWNRZVNL %pOD(
Weatherby, & Prusinski, 2013, p. 5). The main aim of the TALIS program is to increase the international
knowledge available to OECD countries and partner countries about teachers, teaching, and the effects of
teacher®n students' learning (Rutkowski et al., 2013: p. 7). Educational background and readiness for teachers'
jobs; their professional development, instructional and professional practicesffisalfy and job satisfaction;

school leadership, feedback systerand school climate issues are discussed at TALIS for many countries'
economies (Ainley & Carstens, 2018, p. 4).

The OECD's PISA measures the reading, mathematics, and science literacyesrabl students in three

years, taking into account the d&ithey will use daily (OECD, 2016, p. 25). Internationally comparable data on
student achievement in PISA are collected with items that can answer the question "What is important for
citizens to know and be able to do?" and student questionnaires (@0 p. 22). Questionnaires in TALIS

" Corresponding AuthoSerD S % X \ X sbMyOk&idiki®@gmail.com
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are also optionally applied in PISA sampled schools, creating a TRI33 link (Ainley & Carstens, 2018, p.

4). In this way, it enables scientific research to be carried out on common data by establishing aotonnecti
between the achievement status of students and teacher qualifications. Efficacy analysis was conducted for 24
different countries using the link between TALIS and PISA in the present study. Indicators of teacher job
satisfaction and sekfficacy percefion were utilized as input variables in the study, accounting for TALIS data,
while PISA mathematics, science, and reading literacy scores were taken into consideration as output variables.

7THDFKHUV -RE 6DWLVIDFWLRQ DQG 6WXGHQWVY 3HUIRUPDQFH

It has bea seen that there are many definitions of job satisfaction in the literature. "Job satisfaction is the
pleasurable state resulting from the appraisal of one's job as achieving emotional or facilitating the achievement
of one's job values" (Locke, 1969 31.6). Job dissatisfaction is a dissatisfied emotional state that prevents one's
job from reaching one's job valuesdevaluing the job. Job satisfaction and dissatisfaction are a function of the
perceived relationship between what one wants ftiogir job and the perception that it offers or requires it
(Locke, 1969, p. 316). Two main components in teacher job satisfaction are 'job comfort il fimient".

The former emphasizes how satisfactory the job conditions are for an individual, whilegheXatesses the
degree of satisfaction with one's achievements within the meaningful aspects of the job (Evans, 1997, p. 327).

Variables related to job satisfaction suchtaa¢hers who don't believe that the teaching professionis valued in
society (%" and 'teachers who are not satisfied with their job (%)" were measured in TALIS 2013. There are
many studies on the relationship between job satisfaction and job performance (e,grakival, Tahir, &
Shabbir, 2016; Locke, 1970; Judge, Thoresen, B&Batton, 2001; Pushpakumari, 2008). In addition, it is

still a matter of debate whether job satisfaction leads to high performance or whether high performance leads to
job satisfaction (Luthans, 2000, p. 167; Judge et al., 2001, p. 378; Pushpaku®dyip.21).

In their research using gpost facto research design, Osagie and Akinlosotu (2017, p. 53) revealed that teachers'
performance at work affects student success with acduaality relationship. High job satisfaction positively
affects the sabol, teachers, and students (Ainley & Carstens, 2018, p. 44). Job satisfaction affects work
performance and teachers' affective qualities such aseffalfcy, attitude, and motivation (Caprara,
Barbaranelli, Steca, & Malone, 2006; Klassen, Bong, Usheon@, Huan, Wong, & Georgiou, 2009). In our
research, "Teaching time per week (hours)" is also considered as an input vatiadies have found that
teachers' job satisfaction decreases as the teacher's weekly course hours increase (YerdelenK&asgen, &

2016, p. 147).

Teachers' SelfEfficacy Beliefs and Students' Performance

It has been proven that teacher efficacy is strongly associated with student outcomes, such as achievement,
motivation, and selefficacy beliefs, as well as meaningful edtional outcomes such as teachers' persistence,
enthusiasm, and instructional behavior (Tschafilenan & Hoy, 2001, p. 783). Teacher selfficacy is
expressed as 'the belief of teachers in their abilities to organize and carry out the actions necesshrge

the given outcomes" (Bandura, 1997, p. 3; Tschaiheran, Hoy, & Hoy, 1998, p. 233). Sedffficacy is a

concept that Bandura initially articulated in his 1977 article “&éfiicacy: Toward a Unifying Theory of
Behavioral Change," which is coaxtted to Bandura's social cognitive theory. p. 207; Tschakiwzan et al.,

1998). Two ideas that are easily mistaken are-s#ifacy and selconfidence. Seiefficacy and seff
confidence are two quite different ideas, claims Bandura (1997, p. 11k Waiperception of seléfficacy is

the judgment of personal capacity, setinfidence is the judgment of setbrth (Bandura, 1997, p. 11).

Self-efficacy beliefs of teachers affect their performance at work and so student success (Caprara et al., 2006;
Perera & John, 2020; TschanrAkioran & Hoy, 2001; Tschanneoran et al., 1998; Zee & Koomen, 2016).
Perceived selefficacy has guiding effects on not only the choice of activities but also the ultimate success
through expectations, it can also affectioggefforts. Efficacy expectations determine how much effort people

will expend and how long they will persist in facing obstacles and deterrent experi€heestronger the
perceived selefficacy, the greater the effdBandura, 1977, p. 194).

Personk self-efficacy expectations are derived from four primary sources of information: performance
achievements, verbal persuasion, vicarious experience, and physiological states (Bandura, 1977, p. 191).
Teacher selefficacy is affected by many factors, sashteaching experience (Wolters & Daugherty, 2007). As
self-efficacy increases, job satisfaction and student academic success are also positively affected (Bandura,
1977; Caprara et al., 2006; Perera & John, 2020; Zee & Koomen, 2016). The findings afA®fyesearch on

teacher selefficacy were compiled by Zee and Koomen (2016, p. 981) who found that teacheffisalfy
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includes students' academic adjustment, teacher behavior patterns and practices related to classroom quality, and
teachers' psychogical welkbeing, including personal achievement, job satisfaction, and commitifineyt.

found that it showed positive associations with the underlying factors. In TAlel&Hers who believe they can

help their students to value learning (%hd "teaclers who believe they can help their students to think
critically (%)"indicators were considered as input variables within the scope of the research. Critical thinking is

one of the competencies required for success in students' daily life, acadermd biesmess life (Bezanilla,

)H U Q i-Q&ytkjra, Poblete, & GalindbRPtQJXH] S JUDQFR &RVWD %XWOHU
707). In this respect, it is important to reveal teachers‘eféifacy perceptions about helping students think
critically.

Aim of Recent Research

It aims to determine which of the 24 countries participating in the TALIS 2013 and PISA 2015 is effective
according to the BC and CCR model when the TALIS 2013 indicators are considered inputs and PISA 2015
mathematics, scieific, and reading literacy are considered as outputs in this study. It is aimed to reveal which
effective countries should be taken as a reference by which ineffective countries. The research is important
because it establishes a connection between tlenaitonal TALIS and PISA application, performs an
efficiency analysis, and reveals the relationship between teacher qualifications and student achievement with
data envelopment analysis. There are many free software for data envelopment analysis. fétean dif
software was used, the results obtained may differ partially. Therefore, it is important to compare different
software in data envelopment analysis. The findings obtained from three free software frequently used in data
envelopment analysis were alsompared within the scope of the research. In line with the purpose of the
research, answers to the following questions were sought:

:KLFK FRXQWULHY DUH HIITHFWLYH DFFRUGLQJ WR 7%/,6 LQGLFDWRUYV
GRQIWYHHWKH\ FDQ KHOS WKHLU VWXGHQWY WR YDOXH OHDUQLQJ
VWXGHQWYV WR WKLQN FULWLFDOO\ WHDFKHUV ZKR GRQYW EHOLH
society (%), teachers who are not 8atiLHG ZLWK WKHLU MRE " WDNHQ DV LQSXWYV
scientific and reading literacy taken as outputs, based on BCC and CCR model using EMS 1-XFDEAP
and R4.1.3software?

2. Which effective countries should be referenced accortih® 7%$/,6 LQGLFDWRUV 3WHDFKLQJ
KRXUV WHDFKHUV ZKR GRQW EHOLHYH WKH\ FDQ KHOS WKHLU VW
EHOLHYH WKH\ FDQ KHOS WKHLU VWXGHQWY WR WKLQN BYLWLFDOO
SURIHVVLRQ WKDW WDNLQJ LV YDOXHG LQ VRFLHW\ WHDFKHUV ZKR
and PISA 2015 mathematics, scientific and reading literacy taken as outputs, based on BCC and CCR model
using EMS 1.3, DEAPXP 2.1 andR-4.1.3software?

3. How were slack values based on BCC, and CCR model analyzed with EMS 1.3XPE2AR, and R4.1.3
software?

4. How do the findings differ when using EMS 1.3, DEXP 2.1, and R4.1.37?
Method
Research Design

This study is based amnsurveyresearctand seeks to compare the efficacy of 24 different countries. In survey
model research, the researcher seeks to learn about current conditions (Fréalide & Hyun, 2012).

Sample

Approximately 540 000 students from 72 countriesipmated in the PISA 2015 assessment, representing 29
million 15-yearold students (Gurria, 2016, p. 3). 20 teachers from approximately 200 schools from each
country participating in the TALIS 2013 assessment were included in the sample (RutkowsRiGdt3Ip. 38).

24 out of 72 participating countries and economies participated in the PISA 2015 and TALIS 2013 assessments.
These countries are Australia, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia, Finland, France,
Iceland, Israel, Italy,apan, Korea, Latvia, Mexico, Netherlands, Norway, Poland, Portugal, Slovak Republic,
Spain, Sweden, United Kingdom.
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Data Collection

5HVHDUFK GDWD ZHUH DFFHVVHG IURP WKH ZHEVLWH RI 2(&' VWDWLVW
of the input and output variables used in the research was given in Table 1.

Table 1. Inputand output variables

Variables Explanation References

11 Teaching time per week (hours) TALIS 2013

12 THDFKHUV ZKR GRQTW EHOLHYI TALIS 2013/ Teachers' se#fficacy
to value leaning (%)

13 7THDFKHUV ZKR GRQTW EHOLHYI TALIS 2013/ Teachers' seéfficacy
to think critically (%)

14 7THDFKHUV ZKR GRQTW EHOL TALIS 2013/ Teaches' satisfaction
professionis valued in society (%) with their jobs

15 Teachers who are not satisfied with their job (%) TALIS 2013 Teaches' satisfaction

with their jobs

o1 PISA 2015 Math Average Score PISA 2015

02 PISA 2015 Science Avarage Score PISA 2015

03 PISA 2015Reading Average Score PISA 2015

IRWH p21 WHPWBQBQMWIVUHSUHVHQWY LQSXW YDULDEOHYV
Data Analysis

Data envelopment analysis (DEA) has been developed as one of the strong quantitative, analytical tools for
measuring and evaluating penfiaance by Charnes, Coopand Rhodes. Data envelopment analysis (DEA)
evaluates the performance of a set of similar entities called dec¢iskimg units (DMUs), which convert

multiple inputs into multiple outputs with a "data@iented" approach (Cooper,ifed, & Zhu, 2004, p. 1).

There are two main models in data envelopment analysis: CCR model (Charnes, Cooper and Rhodes, 1978) and
BCC model (Banker, Charne& Cooper, 1984). In this research, we used data envelopment analysis with both
models.

Data enviopment analysis (DEA) measures the total technical efficiency of the deansiking units with the
assumption of the constant return to scale (CRS) in CCR model. Banker, Charnes, and Cooper modified this
assumptionwith a variable returnto scale (VRSBCCmodel (Banker, Charnes, and Cooper, 1984). CCR and
BCC models have two types called the input and owtpiented models. We usdbe input-oriented CCR

model which is the most appropriate input composition to produce a certain output compositiefientgely

in this research. An inefficient decisknaking unit (DMUs) can be made more efficient by representation by
DEA with a proportional reduction of inputs (Cooper, Seiford, & Zhu, 2004, p. 15).

The research was carried out by following 8 stépshe first step, as the number of DMUs decreases and the
number of inputs and outputs increases, the accuracy level of data envelopment analysis will decrease
(Khezrimotlagh, Cook, & Zhu, 2021, p. 529), 24 decisiaking units were selected as a dalganumber of

DMUs. In the second step, using the literature review, 5 input and 3 output variables were selected. In the third
step, by paying attention to the accessibility and reliability of the data, it worked with OECD's data that the
OECD tested itseliability. As the fourth step focuses on increasing efficiency by reducing the inputs without
changing the output level, it was decided to analyze the data with CCR under constant return to scale and BCC
under variable return to scale assumption, comgigdoth assumptions from inpatiented models. In the fifth

stepthe effectiveness of 24 countries was examined using three different software. In the sixth step, reference
groups were interpreted for ineffective countries. In the seventh step, veevibiai country can be referenced

for ineffective DMUs. According to the three software packages utilized in the research, the methods for the
inquiry were chosen, and the slack values in the inputs and outputs were investigated. The results were then
interpreted.

EMS 1.3, DEARXP 2.1, and R4.1.3 (R Core Team, 2021) software were used to analyze the data. "deaR"
package was used in-&R1.3 (R Core Team, 2021) softwarkformation about the softwares used in data
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analysis and data analysis stepseexplained below.

Efficiency Measurement System (EMS}..3

EMS is a free usefriendly data envelopment analysis software designed for Windows 9XféTast version

of EMS was 1.3Determining the input and output data is critical for data envelopment andfyd5 software
performs analysis on MS Excel or text format files. EMS can perform data envelopment analysis on 5000
DMUs with approximately 40 inputs and outputs (Scheel, 2000). Graphics are not provided in this software.
Figure 1 shows the outputs ofétdata envelopment analysis performed inthe CCR model withIERIS

EMS - [C:A\Users\Hp\Desktop\oecd_dataxls_CRS_RAD_IN]

IE Fil= Edit DEA Window Help

v 3 - {5r {5y ({5} |5} {5} |{5} |i5} [iS)
DMU Sooe | ) SRl Walue thinklValus) satisfi) FISa | IS PSS b aks Teac| Value| thinkt| Value| satisi| FIsa-| FISa-| Fisa:
AV VY| 103 (V| {OHv | {OHy [{OHy i D i I el el Ul

1| Australia | 97.63%| 067 0,07 008 019 0.00] 0,00 1.00( 0,00 2(0,09) 12(0,32] 14 (0,35 17 (0.26) | 0,00 0,00 000 0,00 0532229 000 622
2| Belgium  100.00% 0,36 000 013 033 043 1.000 000 0.00 ]
3| Canada | 98.75%| o000 0.00[ 0.27| 073 0.00| 0,00 0.00[ 1.00) 2(0.73) 8(0,31) | 576 0.09] o.oo| ooo| 1.73)1226) 2,73 0.00
4] Chile | 93.47%[ oo0] o008 0.21] 07| 0.00] 000 000 1.00[ 2(016] 16(0.58) 20 (0.27) | 216| 000 000 000 1.43/2F00[ 9.25 0.00
6| Cezech | &342x%| 1.00] 000/ o000l 000 000 ooof 100 oo0of 18(0.99) | nool1z1a] 715 454 446 496 0.00/ 2085
€| Demmark 100,00% 0,32 0,08 000 054 000 1,00 0,00 0,00 1
7| Estenis | 90.95%| 03] 0,06/ 000/ 011] 0.00| 000/ 1.00( 000 12(0.72) 14 (0.28) 18 (0.09) | 000l 000l 613 000 o0.es2305 000 1952
2| Finland  100.00% 0,00 0,00 000 064 036 000 1.00 0,00 1
9| France | 92.80%| 0,94| 0,00 0,06 0,00 0,00 0,000 1.00( 000 12(0,84) 18(0.19) | oool 101 o0.00] 215 5991027 0,00 214
10| lceland | 91.03%| 0.52| 0.06[ 0.00] 000 0.41] 1,00 000 0.00] 2(0.43) 12(0.39] 18(0.16) | 0woo| o000/10.32] 579 0.00] 000 8.73] 245
11| lsrael | "36.14z[ 0k4] 0.08[ 000l 021 006/ 000 0.000 1.00[ 2(050) 12(0.36) 14 [0.06] 12(0,05] | 0.00[ 000/ 961 0.00[ 0.00[146511.27) 0,00
12| ksl 100,00% 0,70 000 0,08 000 023 100 000 000 10
13| Japan | 94.81%| 074 0.00/ o.00| 026 o000 000 1.000 0,00 14(0.18) 18 (0.90) | 0.00]31.25(43.62| 000 7.18/11.00 0,00 3563
14| Karea 100,00% 000 0,00 000 1,00 0,00 1,00 000 0,00 3
15| Latvia | 88.36%| 065 007 0.06| 022 000 000 1.00 000 2(0.07) 12(0.37) 14 (0,02) 17(0.52) | 0,00 000/ 000/ 000/ 0.43(13.41] 000 015
16|  Mewco  100,00% 000 0,00 000 000 100 000 0,00 1,00 2
17 100,00% 068 000 041 022 000 000 1.00 000 4
15| Monway  100,00% 079 000 000 003 013 000 000 1,00 10
19| Poland | 29.41%| 0,64 0,00/ 04| 0,20 002 000 000 1,000 2(0,02) 12(0,35) 17 (0,29 12(0,25] | 0,00 463 000/ 0,00/ 000 275 022 000
20| Portugal | 100.00% 0,00 1,00 0,00 0,00 0.00 0,00 1.00 000 1
21| Slovak 83,05%| 0,86 0.00( 0.05] 010 000 1.00] 0,00 0,00 12([0,79) 17 (0.14] 18 [0.03) 0,00 072 0,00 000 325 0,00 E3317.07
22| Spain 95.52%| 047 007 0.00] 000 045 000 1.00] 0.00] 2(061) 16(0.05) 18(0.33) 0.00[ 0,00 0.76[28.74] 0.00[11.01 0.00] 052
23|  Sweden 92.54%| 090 010/ 000 000l ooo ooof 100 000 12(0.51) 18 (0.50] o000 o000 386 875 812 553 ooof a3
24| United 96,19%| 07| 0,05 0,07 021 000 ooof 1,000 0008 210181 51053 12[0.18) 1410.38) 0,00 0,00/ oool 0000 2232508 0001079

Figure 1Screenshot for DEA in EMS Software

Data Envelopment Analysis Program (DEAPP.1

DEAP 2.1 is one of the free software used in data envelopment analysis. Data file, outputdfiseveral
DMUs, periods, output, and inputs must be specified in the DEAP 2.1 txt format instruction file. Regarding the
model used, information about being inuuitput oriented and suitable for CCR or BCC model should be
specified in the instructiofile, and the software should be opened. A data file should be constructed with the
name written in the instruction file (See Figure 2, E#4.txt). The generated file name should be written in the
instruction file name section of the software. A screehi the analysis with the sample CCR model was
given in the figure. A limitation of this software is that graphics are not provided. Figure 2 shows the instruction
and data files of the data envelopment analysis performed in the CCR model with the DEAP 2

<« v 4 [l » desktop » deap » Data envelopment [ EG1-dta - Not Defteri - o ® v o O Data envelopment..,
Ad W C:\Users\Hp\Desktop\desktop\deap\DEAP.EXE Dosya Dizen Bicim Gérindm Yardim 23‘; gélzl 33; igg ig: ﬁg E}i 307
e — 434 510 503 18,6 18,7 21,6 61,5 18 A Ne a Y Jon v e ot w1
[ deap.000 567 562 499 19,1 18,4 12,6 54,1 4,7 423 447 459 26,7 9 9,8 66,4 5,4
[ DEAP 516 528 527 26,4 20,8 17,8 53 8,1 492 493 47 178 61 48,2 87,8 1l
B ee1-dta 423 447 459 26,7 9 9,8 66,4 5,4 50 534 519 20,9 14 25,2 8,3 10
B 6t-ins 492 493 487 17,8 61 48,2 87,8 11,4 511 531 526 20,6 22,7 27,2 41,4 9
3 493 495 499 18,6 12,9 11,3 95,1 13,€
B £61-out si 502 bt 18,9 3,4 7,2 8L6 71 488 473 482 19 17,5 25,4 82,5 9,0
520 534 519 20,9 14 25,2 86,3 10 470 467 479 18,3 14,6 22,4 66,3 5,6
511 531 526 2,6 22,7 27,2 41,4 9 190 481 48y 17,3 440 51 B3 06
493 495 499 18,6 12,9 11,3 951 13,6 54 516 517 18,8 21,7 36,4 33,5 134
433 473 482 19 17,5 25,4 82,5 5,5 482 490 488 19,2 21,4 17 77,2 9
408 416 423 22,7 11,2 50,5 2,2
470 467 479 18,3 14,6 22,4 66,3 5,6 i R A
490 481 485 17,3 4,4 5,1 87,5 5,6 502 498 513 15 39,1 33,4 69,4 5,1
532 538 516 17,7 74 84,4 71,9 14,9 20450 S06 18,6 32,3 22,5 821 7.3
524 516 517 18,8 21,7 36,4 33,5 13,4 475 461 453 100 11,5 9.8 96 11
beap version 2.1 482 490 488 19,2 21,4 17 7,2 9 486 493 406 18,6 25,0 21,1 91,5 4,9
ersion 2, 108 416 423 22,7 9 11,2 50,5 2,2 4 493 500 17,6 23,4 24,0 05 14,6
il 492 509 498 10,6 13 18,6 64,6 18,2
512 509 503 16,9 29,8 22,2 59,6 9,2 ' ' :
|4 Data Envelopment Analysis (DEA) Program SA2 A 512 18 01334 kA48
[Z) EG1-ins - Not Defteri - O X
by [i"'tt"e}cﬁ e O Dosya Diizen Bigim Géranim Yardim
cienc ctiv
Centre for iciency and Productivity Analysis F61-dta. txt DATA FILE NAME A

University of Queensland

Brisbane, 0LD 4672 EG1-out.txt OUTPUT FILE NAME
ustralia. 24 NUMBER OF FIRMS

Email: t.coellifeconomics.ug.edu.au 1 NUMBER OF TIME PERIODS
iteb: http:/fum.ug. edu. au/economics/cepa 3 NUMBER OF OUTPUTS
5 NUMBER OF INPUTS

. p . o B=THPUT AND 1-OUTPUT ORIENTATED

Enter instruction file name: EG1-ins.txty o 8=CRS AND 1-VRS

o @-DEA(MULTI-STAGE), 1-COST-DEA, 2-MALMQUIST-DE

=
v

St1,Stn 1 100% | Windows (CRLF) | UTF-8

Figure2. Screenshot for DEA in DEAP Software
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R4.1.3

R is free opersource software. 4.1.3 version has been used since the miostage version of R software is

4.1.3. In this research, data envelopment analysis was performed with the ‘agaijepin R software. While

performing data analysis, the package used with the 'install.packages("deaR")" command was installed firstly.

Then the "dear” package was activated with the "ibrary("deaR")" command. The "setwd" command was used to

work inafoOGHU -8GIDMBEDWDEOH RHFG FVY KHDGHU 7 VHS " FRPPDQ
,QSXW DQG RXWSXW YDULDEOHV ZHUH L QWU R Xdate( @t/ Inputs =VZ:8H FRPPL
RXWSXWYV " 5 HhNEXtEdECR hr# Q- 8 XMOHAeD besic(data_example, orientation ='i0",

UWV FUV ~ FRPPDQG-XREHOBBEDWIHVRZOWDBH[DPSOH RULHQWDWLRQ
used for inpPRULHQWHG %&& PRGHO 7KH FRPPDQGV 3UWQYDB NV XWDHW X O ¥ |
SVXPPDU\ UHVXOW H[SRUW H[FHO 758( " 3SORW UHVXOW ~ 3HII UHV X
findings and graphics. Many visualizations related to data envelopment analysis can be obtained in R. In the
figure 3, the aalysis codes of the CCR model and the screenshot ofth&.R software were shared.

=

RStudio Pro
File Edit Code View Plots Session Build Debug Profile Tools Help
© -0l B | A cotofieuncton | B9 - nddins = £ Local = | (B project: one
©7cearr* x| @7 untited1* x | ©7Untitied2® x | ©7 Untitied3 x =0 | Environmen t | History | Connections  Tutorial =
G @) | | Oseurceonsave | Q-] € Run | " 4| bsource <| = || €2 | | 7 import Dateset - | 3 213m8 - | & Sut-|@E
1 install.packages("dear") <1 'R - | € Global Emvironment -
2 1ibrary("dear™) B Gl Enronme Q
3 Data
4 O dara 24 obs. of 9 variables
2 FR#EFREFFFRFFAFEFECONSTANT return scale $x chr “australia® "selgium” "Canada” "chile” ...
7 setwd('C:/Users/Hp/Desktop') $ TeachingTime..I. :num 18.6 19.1 26.4 26.7 17.8 18.9 20.9 20.6 18.6 19 ...
& data<-read.table("oecd.csv”,header = T, sep = ;") $ valueLearning..I. : num 18.7 16.4 20.6 9 61 3.4 14 22.7 12.9 17.5 ...
9 data_example <- read_data(data, $ thinkcritically..I. : num 21.6 12.6 17.8 9.8 48.2 7.2 25.2 27.2 11.3 25.4 ...
10 inputs = 2:6, $ valuedinsociety...I.: num 61.5 54.1 53 66.4 87.8 81.6 86.3 41.4 95.1 B2.5 ...
1 ; ouTpuTS = 7:9) § satisfied..I. D num 10 4.7 8.1 5.4 11.4 7.1 10 9 13.6 5.5 ...
12 result <- model_basic(data_example, N
13 orjentation - "io", § pIsalsmath..o. : inT 494 507 516 423 492 511 520 511 493 488 ...
14 rts ="crs") $ PISAlSScience..0. : int 510 502 528 447 493 502 534 531 495 473 ...
15 rts(result) § PIsalSReading..o.  : int 502 499 527 450 487 500 510 526 499 482 ...
16 efficiencies(result) — - . —
17 slacks(result) .
18 summary(result, exportExcel = TRUE) fe=] Pers LPadag= JLhelp Jviewes =0
19 plot(result) @ | Pzeom |-Zepet -0 | & 4% publish - |
20 eff(result)
21 rtargets(result)
22
23~ gppespssstvariable return scalesssssesssssreissssess
24
25 setwd('C:/Users/sbuyu/oneDrive/Masalstu/DEAR™) - Finland
36 mode raad rahlaftdenrfnll oot hoadoe - T eamoe et @
181 | (Top Level) < R Script =
Console | Terminal % | Jobs =0

R R4.13 - CyUsers/Hp/Deskiop/

> efficiencies(result) -

Australia Belgium canada chile czech Republic penmark
0.97628 1.00000 0.98755 0.93468 0.83424 1.00000
Estonia Finland France Iceland Israel Italy
0.90948 1.00000 0.92802 0.91032 0.96143 1.00000

Japan Korea Latvia Mexico NetherTands Norway

0.94813 1.00000 0.88362 1.00000 1. 00000 1.00000

Poland portugal slovak Republic spain sweden united Kingdom

0.89408 1.00000 0.83046 0.95524 0.92538 0.96195

> slacks (result)
$slack_input
TeachingTime..I. ValueLearning..I. thinkcritically..I. valuedInsociety...I.

Australia 0.000000 0.00000000 0.0000000 0.000000

Belgium 0.000000 0.00000000 0.0000000 0.000000
canada 5.756283 0.09440671 0.0000000 0.000000
chile 3.158671 0.00000000 0.0000000 0.000000
czech Republic 0.000000 12.18095528 7.1455079 4.542692
Denmark 0.000000 0.00000000 0.0000000 0.000000
Ecrnmia n"nnnnnn A nannnnan & 170nARNA n"nnnnan

Figure 3Screenshot for DEA in R Software

Results

In this section, data envelopment analysis findings according to CCR and BC®@iiignied model based on

EMS 1.3DEAP-XP 2.1 and R4.1.3 software were given, wheiedching time per week (hoursg¢achers who

don't believe they can help their students to value learningt€&gdhers who don't believe they can help their
students to think critically (%)eachers whdon't believe that the teaching professionis valued in society (%),
teachers who are not satisfied with their job (%)" variables were taken as input variables and PISA 2015 Math
PISA 2015 Science and PISA 2015 Reading literacy variables were takerpasvatiablesThe efficiency

ratings of 24 countries were looked at in Table 2.

When the efficiency analysis findings for 24 DMUs were examined according to OECD data, countries with
1/1.000 and 100.00% efficiency points were considered efficient cesnini Table 2. The findings obtained

from all three software were given in the output format of the software. Belgium, Denmark, Finland, Italy,
Korea, Mexico, Netherlands, Norway, and Portugal were found to be effective countries according to the CCR
model| when EMS 1.3, DEARXP 2.1and R4.1.3 software were used. Belgium, Canada, Denmark, Estonia,
Finland, Italy, Japan, Korea, Mexico, Netherlands, Norway, and Portugal were effective countries according to
the BCC model, when EMS 1.3, DEARP 2.1, and R4.1.3 software were used. In Figure 4, the number of
effective and ineffective countries and the efficient distribution of ineffective countries were given by CCR
Model when using EMS 1.3, DEARP 2.1, and R4.0.



498 % X\XNNOGON

Table 2. Efficiencyates of 24 countries biiree different softwares

Number DMUs CCR CCR CCR BCC BCC BCC Scak
(EMS) (DEAP) (R) (EMS) (DEAP) (R) (DEAP)

1 Australia 9763% 0976 097628 9829% 0.983 0.98285 0.993
2 Belgium 10000% 1.000 1 10000% 1.000 1 1.000
3 Canada 98.75% 0.988 0.98755 10000% 1.000 1 0.988
4 Chile 9347% 0935 093468 9373% 0.937 0.9373 0.997
5 Czech 83.42% 0.83424 0.8427

Republic 0.834 8427% 0.843 0.990
6 Denmark 10000% 1.000 1 10000% 1.000 1 1.000
7 Estonia 90.95% 0.909 0.90948 10000% 1.000 1 0.909
8 Finland 100.00% 1.000 1 10000% 1.000 1 1.000
9 France 9280% 0.928 0.92802 9655% 0.966 0.96551 0.961
10 Iceland 91.03% 0.910 091032 9160% 0.916 0916 0.994
11 Israel 96.14% 0.961 0.96143 9949% 0.995 0.99486 0.966
12 ltaly 10000% 1.000 1 10000% 1.000 1 1.000
13 Japan 94.81% 0.948 0.94813 10000% 1.000 1 0.948
14 Korea 10000% 1.000 1 10000% 1.000 1 1.000
15 Latvia 8836% 0.884 0.88362 8981% 0.898 0.89806 0.984
16 Mexico 10000% 1.000 1 10000% 1.000 1 1.000
17 Netherlands 100.00% 1.000 1 100.00% 1.000 1 1.000
18 Norway 10000% 1.000 1 10000% 1.000 1 1.000
19 Poland 8941% 0.894 0.89408 91.08% 0.911 091081 0.982
20 Portugal 100.00% 1.000 1 100.00% 1.000 1 1.000
21 Slovak 83.05% 0.83046 0.86298

Republic 0.830 86.30% 0.863 0.962
22 Spain 9552% 0.955 0.95524 9567% 0.957 0.95671 0.998
23 Sweden 9254% 0925 092538 9315% 0.932 0.93153 0.993
24 United 96.19% 0.96195 0.96557

Kingdom 0.962 96.56% 0.966 0.996

Figure4. Numberof efficient and ineffective countries and efficiency distributiohmeffective countrieby
CCR model

When Figure4 was examined, it was seen that 9 countries wéfieient, and 15 countries were not efficient
according to the CCR model. Looking at the distribution of the efficiency of the ineffective countrias, it w
seen that 2 countries had an efficiency score of less than 0.85. The number of ineffective countries with an
efficiency rate higher than 0.95 was five. According to the CCR model, the country va@ffiadancy score

below 85% was the Czech Republiclwén efficiency score of 83.42%.
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Figure5. Number okefficient and ineffective countries and efficiency distributions of ineffective countries by
BCC model

When Figure 5 was examined, it was seen that 12 countrieseWaient,and 12 countries were hefficient
according to the BCC model. When the distribution of the efficiency of the ineffective countries was examined,

it was seen that one country had an efficiency score less than 0.85. The number of ineffective countries with
efficiency rates highghan 0.95 was five. The Czech Republic had an efficiency score of 84.27 percent, which,
according to the CCR model, was the country with the lowest efficiency score. The efficiency scores for EMS
1.3, DEARXP 2.1, and R4.1.3 software wailentical accorohg to the CCR and BCC models. When the
efficiency scores of the CCR and BCC models were compared, it was seen that the average efficiency scores
obtained from the BCC model were higher than the CCR model.

Table 3 lised the benchmarks obtained with the R@nd BCC models run with th& U R J UEMS 1\3,
DEAP-XP 2.1,and R4.1.3.

Table 3. Benchmarks by CCR and BCC Modelalithree softwares

Number  DMUs CCR Benchmarks BCC Benchmarks
(EMS) (DEAP) (R-4.13  (EMS) (DEAP) (R4.13
2(009) 14(0.346) 2 (00903 °(033)  6(0.325 6(03252)
7(003)  14(0.258) 7(0.0347)
. 12(032) 17(0.257) 12 (03226)
1 Australia 8(003) 8(0.027) 8(00273)
14(035) 2(0.090) 14 (03459)
17(026) 12(0.323) 17(02573) 14(026) 17(0358) 14(02583)
: 17(035) 7(0.035) 17 (03545)
Belgium 9 9 9 6 6 6
2(073) 8(0.307) 2(0.7326)
3 Canada 8(031)  2(0.733) 8(03069) ° 0
2(016) 16(0.577) 2(01601) 2(018)  6(0.073) 2(01762)
. 6(007) 2(0.176) 6(0.0734)
4 Chile 16 (058) 2(0.160) 16 (05772)
20(027) 20(0.271) 20 (0271) 16(052) 16(0.524) 16(05243)
: 20(023) 20(0.226) 20 (02262)
CR:Z?JEEHC 18(099) 18(0.990) 18(099) 18(100) 18(1.000) 18 (L00)
Denmark 1 1 1 6 6 6
12(0.72) 14(0.277) 12(07188)
7 Estonia 14(028) 18(0.091) 14(02771) 1 1
18(009) 12(0.719) 18(0091)
8 Finland 1 1 1 2 2 2
France 12(084) 12(0.836) 12(08362) 6(064) 18(0.158) 6 (0.6385)
18(019) 18(0.186) 18(01863) 12(020) 6(0.639) 12 (02035)
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18(016) 12(0.204) 18 (01579)
2(043) 2(0.426) 2 (04262 2(013) 18(0.270) 2 (0.1304)
12(051) 16(0.091) 12 (05081)
10 lceland 12(039) 12(0.388) 12(03877)
18(016) 18(0.163) 18(01632) 0(009) 2(0.130) 16 (0091)
: 18(027) 12(0.508) 18 (0.2705)
2(050) 14(0.058) 2(05027) 2(052) 14(0.060) 2 (0.5202)
1 sral 12(036) 2(0.503) 12(03556) 12(037) 2(0.520) 12 (0368)
14 (006) 18(0.050) 14 (00577) 14(006) 18(0.052) 14 (00597)
18(005) 12(0.356) 18(00504) 18(005) 12(0.368) 18 (00522)
12 Italy 10 10 10 8 8 8
14 (018) 18(0.897) 14(01771)
13 Japan 18(090) 14(0.177) 18(08968) ° 0 0
14 Korea 6 6 6 4 4 4
2(007) 2(0071) 2(00712) 2(007) 14(0.017) 2 (0.0724)
15 Latvia 12(037) 14(0.017) 12(03727) 12(038) 17(0.532) 12 (03787)
14(002) 27(0.523) 14(00165) 14(002) 2(0.072) 14 (00168)
17(052) 12(0.373) 17(05235) 17(053) 12(0.379) 17 (0532)
16 Mexico 2 2 2 3 3 3
17 Nethelands 4 4 4 5 5 5
18 Norway 10 10 10 8 8 8
2(002) 2(0.021) 2(00212) 6(044) 12(0.004) 6 (0.4364)
10 Poland 12(035) 12(0.352) 12(0352) 12(000) 17(0.121) 12 (00043)
17(029) 17(0.292) 17(02924) 17(012) 18(0.439) 17 (01207)
18(035) 18(0.346) 18(03462) 18(044) 6(0.436) 18 (04386)
20 Portugal 1 1 1 1 1 1
Slovak 12(079) 17(0.142) 12(07919) 12(082) 18(0.029) (%)28229)
21 Republic 17(014)  18(0.028) 17(01422) 17(015) 12(0.823) 7 0%y
18(003) 12(0.792) 18(Q0282) 18(003) 17(0.148) 14 gor0n
2(061) 200611 2(06106 2(051) 2(0513)  2(05134)
. 12 (004) 16(0.078) 12 (0.0388)
22 Spain 16 (005)  16(0.048) 16 (0048)
18(033) 18(0.334) 18 (0334 16(008) 12(0039) 16(0078)
: 18(037) 18(0.370) 18 (0.3698)
6(016) 6(0.162) 6 (0.1618)
23 Sweden 1182((85501)) 15238'238 ﬁggiéég 12(033) 18(0.506) 12 (03322)
: 18(051) 12(0.332) 18(0506)
2(018) 14(0.342) 2 (01761) 2(005)  17(0.067) 2(00504
. 6(053) 2(0.050) 6(05258)
United 6(033) 6(0.332) 6(03321)
24 ! 8(010)  14(0.255) 8(0.1022)
Kingdom 12 (016) 12(0.160) 12 (0.1605)
14(034) 20.176) 14(03424) 14(025) 8(0.102) 14(02549)
' 17 (007) 6(0.526) 17 (00666)

When Table 3 was examined, it was given how many efficient countries should be referenced, which countries
ineffective countries should take as reference, and to what extent. When the benchenarlkexamined,

Canada was not an effective country according to the CCR model. According to the software EMPEAP

2.1 and R4.1.3, Belgium should be referenced by Canada with the 2nd DMU order at a rate of 0.73 and Finland
with the 8th DMU order at aate of 0.31 when the CCR model was chosen. According to the three software,
Canada was the effective country in the BCC model. Canada was not one of the countries that should refer to
any country that was not effective according to the three softwarebéiehmarks in Table 3 show that R

4.1.3, DEARXP 2.1, and EMS software gave the same results. The graph of how many times inefficient
countries should reference efficient countries was given in Figure 6 for the CCR model and in Figure 7 for the
BCC model.
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Figure6. Referenceumbers of effective countribg CCRmodel

When Figure6 was examined, it was seen that when EMS 1.3, DERP2.1, and R4.1.3software were used
according to the CCR model, Norway and ltaly should be taken as references by d&ivetfountries, and

these two countries were the most referenced. Denmark, Finland, and Portugal should only be referenced by one
ineffective country.

Figure7. Number ofreferences to effective countribg BCCmodel

When Figure7 was examined, it waseen that when EMS 1.3, DEARP 2.1, and R4.1.3software were used
according to the BCC model, Norway and Italy should be taken as reference by 8 ineffective countries and these
two countries were most referenced. Although Japan and Canada were effectitdes, they were not
referenced by any ineffective countries. EMS 1.3, DBfP 2.1, and R4.1.3software produced completely
parallel outputs for reference countries and reference quantities. In addition, according to the CCR and BCC
models, the refemce rate and the number of effective countries may differ partially.



502 % X\XNNOGON

In Figure 8 and Figure9, Network Diagram for 24 Countries Accordingttee CCR model and the Network
Diagram for 24 Countries Accordjiio BCC Model were given.

@y Fifland
. Derhark
%mm:
K&sa Frahce affhda
TocBind Aa®alia
@ United Binsddei@hum
Swilden
Moo Jafan . .
L Bigmis B onbtic
Porfingal
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Figure8. Networkdiagram for 24 countries according@@R model

When the diagram in Figui&was examined, those shown in green were efficient countries, while those shown
in red were inefficient countries. The efficient ctrigs referenced by the inefficient countries were shown with
arrows in the diagram. In the diagram, for example, while 10 countries refer to Italy (Australia, Estonia, France,

Iceland, Israel, Latvia, Poland, Slovak Republic, Sweeden, United Kingdom3panty (Canada) should take
reference Finland.

Figure9. Networkdiagram for 24 countries accorditggBCCmodel

When the diagram in Figur@ was examined, the countries in the outer part of the diagram were the countries
that should be taken as reface, while the countries in the inner part were ineffective. While eight countries

should take ltaly aareference (France, Iceland, Israel, Latvia, Poland, Slovak Republic, Spain, and Sweeden),
no country should take Canada as a reference.

In Table 4, Thle 5, Table 6, Table 7, Table 8, and Table 9, it was seen how much an increase in output could
occur if inefficient countries reduce their input values to be efficient. In Table 4, Table 5, Table 6, Table 7,
Table 8, and Table 9, it was seen how muchnareiase in output will occur if inefficient countries reduce their

input values to be efficient. When EMS 1.3 software was used for this, the slack values for the CCR model were
given in Table 4.
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Table 4. Slackalues obtained frolBMS 1.3 Software for C&® model

Slack Values Inputs Outputs

DMUs 11 12 13 14 15 o1 02 03
Australia 0 0 0 0 0.53 22.89 0 6.82
Canada 576 0.09 0 0 1.79 12.26 273 0
Chile 3.16 0 0 0 143 27 9.25 0
Czech Republic 0 1218 7.15 454 4.46 4.96 0 20.85
Estonia 0 0 6.13 0 0.89 23.05 0 19.52
France 0 1.01 0 2.16 6.99 10.27 0 214
Iceland 0 0 10.32 6.79 0 0 8.73 245
Israel 0 0 961 0 0 14.65 11.27 0
Japan 0 31.25 4362 0 7.18 11 0 35.63
Latvia 0 0 0 0 0.49 1341 0 0.15
Poland 0 4.69 0 0 0 275 0.22 0
Slovak Republic 0 0.72 0 0 3.25 0 6.33 17.07
Spain 0 0 0.76 2874 0 1101 0 0.52
Sweden 0 0 3.86 8.75 8.12 5.59 0 249
United Kingdom 0 0 0 0 8.83 25.05 0 10.79

The interpretation of the slack values in Table 4 was as follows. For example, Australia was an ineffective
countryaccording to the CCR model. Australia's reduction of only the fifth input varitddeHers who are not
satisfied with their job (%)" by 0.53 unit resulted in a 22.89 unit increase in the first output variable
(Mathematics literacy) and a 6.82 unit ingse in the third output variable (reading literacy).

Slack values for the CCR model were given in Tdblehen DEARXP 2.1 and R4.1.3 software was used.

Table5. Slackvalues obtained frodEAP-XP 2.1 and R4.1.3 Software for CCRRodel

Slack Values Inputs Outputs

DMUs 11 12 I3 14 15 o1 02 03
Australia 0.000 0.000 0.000 0.000 0.529 22.895 0.000 6.821
Canada 5.756 0.094 0.000 0.000 1.794 12.258 2.732 0.000
Chile 3.159 0.000 0.000 0.000 1.426 26.997 9.252 0.000
Czech Republc ~ 0.000 12.181 7.146 4.543 4461 4.960 0.000 20.849
Estonia 0.000 0.000 6.129 0.000 0.893 23.049 0.000 19.517
France 0.000 1.008 0.000 2.156 6.988 10.271 0.000 2.139
Iceland 0.000 0.000 10.323 6.792 0.000 0.000 8.727 2.448
Israel 0.000 0.000 9.606 0.000 0.000 14.649 11.272 0.000
Japan 0.000 31.254 43.622 0.000 7.180 11.004 0.000 35.629
Latvia 0.000 0.000 0.000 0.000 0.493 13.413 0.000 0.152
Poland 0.000 4.690 0.000 0.000 0.000 2.753 0.217 0.000
Slovak Republic ~ 0.000 0.725 0.000 0.000 3.248 0.000 6.334 17.072
Spain 0.000 0.000 0.757 28.742 0.000 11.006 0.000 0.520
Sweden 0.000 0.000 3.859 8.746 8.117 5.585 0.000 2.489
United Kingdom  0.000 0.000 0.000 0.000 8.835 25.053 0.000 10.792

The interpretation of the slack values in Tablavas as follows. For example, Australia wasirffective
country according to the CCR model. Reducing just Australia's fifth input variggdehers who are not
satisfied with their job (%)" by 0.529 resulted in a 22.895 unit increase in the first output variable (Mathematics
literacy) and 6.821 unincrease in the third output variable (Reading literacy).

The slack values for the BCC model were given in TéoMen using the EMS software.
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Table 6. Slackvalues obtaineftom EMS1.3 Software for BCOnodel

Slack Values Inputs Outputs

DMUs 11 12 13 14 15 01 02 03
Australia 0 0 0 0 0.2 21.02 0 3.82
Chile 3.67 0 0 0 122 2899 9.68 0
Czech Republic 0 123 7.22 459 451 10 5 26
France 0 3.21 0 10.95 6.65 123 2.09 0
Iceland 0 0 8.98 0.69 0 0 942 6.76
Israel 0 0 9.94 0 0 315 279 16.65
Latvia 0 0 0 0 05 2151 8.01 8.13
Poland 0 7.17 0 1.16 0.18 3.08 0 0
Slovak Republic 0 0.75 0 0 3.38 186 2464 3548
Spain 0 0 0.29 26.77 0 10.77 0 1.71
Sweden 0 0 343 1111 8.01 547 0 16
United Kingdom 0 0 0 0 8.65 2218 0 9.14

The interpretatiorof the slack values in Tablg was as follows. For example, Australia was an ineffective
country according to the BCC model. Australia's reduction of just the fifth input variablhérs who are not
satisfied with their job (%)" by 0.2 units resulte@ih.02 unit increase in the first output variable (Mathematics

literacy) and a 3.82 unit increase in the third output variable (Reading literacy).

When using DEAPXP 2.1 and R4.1.3software, slack values for BCC model were given in Table 7.

Table 7. Slak values obtained frodEAP-XP 2.1 and R4.1.3Software for BCGnodel

Slack Values Inputs Outputs

DMUs 11 12 13 14 15 01 02 03
Australia 0.000 0.000 0.000 0.000 0.204  21.025 0.000 3.823
Chile 3.669 0.000 0.000 0.000 1225 28995 9.684 0.000
CzechRepdxr  0.000 12304 7.218 4589 4507  10.000 5.000 26.000
France 0.000 3.214 0.000 10946 6.652 12304 2,094 0.000
Iceland 0.000 0.000 8.979 0.688 0.000 0.000 9421 6.757
Israel 0.000 0.000 9.940 0.000 0.000 31498 27899  16.653
Latvia 0.000 0.000 0.000 0.000 0501 21507 8.006 8.128
Poland 0.000 7.170 0.000 1.158 0.179 3.083 0.000 0.000
Slovak Republic 0.000 0.753 0.000 0.000 3376 18603 24636 35481
Spain 0.000 0.000 0295 26766 0.000 10.772 0.000 1.708
Sweden 0.000 0.000 3434 11109 8011 5470 0.000 1.596
United 0.000 0.000 0.000 0.000 8654 22179 0.000 9.141
Kingdom

The interpretation of the slack values in Table 7 was as follows. For example, Australia was an ineffective

country according to the BCC model. Reducing just Australia's fifplutivariable teachers who are not
satisfied with their job (%)" by 0.204 unit resulted in a@b unit increase in the first output variable

(Mathematics literacy) and 3.823 unit increase in the third output variable (Reading literacy). The slack values

obtained from the R.1.3software and the slack values obtained from the EMS 1.3 software and KIERRPL
software weréhe sameMore than two digits were obtained after the comma only4n1R3and DEARXP 2.1
software, while in EMS 1.3 software onlyd digits were given after the comma. In addition, the findings of the
slack values obtained from the CCR and BCC models differed partially.

Conclusion

According to this study, the variables @eachers who don't believe they can help their studentalte v

learning (%)," "teachers who don't believe they can help their students to think critically (%)," and "teachers

who don't believe they can help their students to value learning” are related to teachef§icaelf. Data
envelopment analysis was ust® determine the input and output variables for the variatdashers who don't
believe that the teaching profession is valued in society (%)teadHers who are not satisfied with their job
(%)" related to job satisfaction of teachers among TALIEBL2 indicators and science, reading, and

mathematical literacy scores. Efficiency analysis of 24 countries was carried out with three different software.
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As aresult of the research, according to the CCR model, effective countries were Belgium, Demtaarck, Fi

ltaly, Korea, Mexico, Netherlands, Norway, and Portugal, when EMS 1.3, DEAR.1, and R4.1.3 software

were used. According to the CCR model, the number of effective countries was nine, when three software were
used. As a result of the researct¢@ding to the BCC model, when EMS 1.3, DEAP 2.1, and R4.1.3

software were used, the effective countries were Belgium, Canada, Denmark, Estonia, Finland, Italy, Japan,
Korea, Mexico, Netherlands, Norway, and Portugal. When EMS 1.3, BEAR.1, and R4.1.3 were used, the

number of effective countries was twelve, according to the BCC model. Norway and Italy were the countries
that should be referenced most by ineffective countries to increase their efficiency scores in EMS 1.3, DEAP
XP 2.1, and R4.1.3software. When slack values were examined, R, DERR2.1, and EMS 1.3 gave the same
results. The results were exactly the same-thR3, DEARXP 2.1, and EMS 1.3 software. Efficiency analysis

of 24 countries was conducted when teachers'efélfacy peception and job satisfaction were taken as input
variables and students' mathematics, science, and reading literacy performance in PISA were taken as output
variables. As a result of the research, it was found that some countries need to decreasets@mabips to

increase their efficiency scores. In other words, it was necessary to increase the success scoresin PISA 2015 and
decrease the percentages of individuals who have negative/reverse coded expressions, especially in the self
efficacy perceptin and job satisfaction measurements. When the studies in the literature were analyzed, there
were studies on positive correlations between job satisfaction andffieticy perception (e.g., Ainley &
Carstens, 2018; Caprara et al., 2006; Perera & JOi2Q;AschanneiMoran & Hoy, 2001; TschanneMoran

et al., 1998; Zee & Koomen, 2016). In order to increase the efficiency score of ineffective countries, studies
should be carried out to increase positive teacher job satisfaction aredfselfy perceptio.

Teachers having a lot of weekly teaching time can cause time problems in the design of the courses and
administrative duties. This time constraint affects the quality of teaching (Benner & Partelow, 2017). Effective
countries such as Finland have lowweaching time than in other countries (see Paronen & Lappi, 2018). It
should not be deduced that if the teaching time is long, the success will be high. The important thing is to
conduct the lessons effectively. In this research, Canada and Chile sh&eltmpeovements in the "Teaching

time per week (hours)" input variable in CCR model, only Chile should make improvements according to the
BCC model. When the Slack values were examined, the improvements that need to be made and the positive
differences irihe output variables were exactly the same in all three softwares.

Our lives and our success inlife are influenced by the perception effiieticy, which Albert Bandura (1977)
studied within the context of social cognitive theory. Accordingto anédulcdR QDO VW XGN/yFHGBR *iOYH
ODUWtQ O0DQVR ), aBd themost significant factors influencing student motivation and success is
how teachers see their talents. Pintr&mith, Garcia, and Mckeachi#993) found that high seBfficacy kelief
effectively fulfilled tasks successfully. In the study, revecseled 'teachers who don't believe they can help
their students to value learning (%)" and "teachers who don't believe they can help their students to think
critically (%)" input variable were discussed. Canada, Czech Republic, France, Japan, Poland, and Slovak
Republic should make improvements in terms of "teachers who don't believe they can help their students to
value learning (%)" variable. Especially Czech Republic, Estonia, Icelsral, Japan, Spain, and Sweden
should make improvements in terms of 'teachers who don't believe they can help their students to think
critically (%)" input variable. In particular, Japan is the country that needs to make the highest improvement in
the £cond and third input variables (variables related toa#ii€acy), and it should increaseatshers' self

efficacy beliefs. In addition, when slack valuesre examined in terms of sedfficacy perception, exactly the

same results emerged in all three software.

High job satisfaction among teachers is associated with obtainingvhiyhX Galdii@wahiéfit. To reveal this
relationship, it is important to conduct research by linking the OECD's TALIS and PISA results (Dicke et al.,
2020). SealyPerry, and DeNicol#2016), in their research with PISA and TALIS data, found that there is a
relationshipbetween job satisfaction and student achievement in some countries. Similarly, in this study, data
envelopment analysis was carried out based on the finding that as job satisfaction increases, student success
increases. Czech Republic, France, IcelandaibISpain, and Sweden should make improvements in terms of

the teachers who don't believe that the teaching profession is valued in society (%)" variable. Australia, Chile,
Czech Republic, France, Latvia, Poland, Slovak Republic, Sweden, and Unitedordirgfobuld make
improvements in terms of thieachers who are not satisfied with their job (%)" variable.

Luthans (2000) mentioned four ways to increase job satisfaction. The first was to increase job satisfaction, the
second was to ensure fair pay, adeanent, and benefits, the third was to place people in jobs that suited their
skills and interests, and the fourth was to increase job satisfaction by making the job suitable for the individual
rather than, as with the third item, finding suitable candgldte the job. According to this concept,
underperforming nations can raise their input values by looking at the working conditions for educators.
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Variables related to the perception of sefficacy were discussed in this study. To increase thesfietfacy of
teachers, welequipped and seliware teachers should be trained.

An important result of the research was that the findings were the same wherfie8 RDEARXP 2.1, and

EMS 1.3 software were used. Researchers were recommended to analyza tisenddhe "deaR" package in
R-4.1.3 in data envelopment analysis, as shown in figures, tables, and more results. It can be said tk& DEAP
2.1 software was more complex for analysis by taking companies or firms as DMUs with the logic of efficiency
of businesses. When using DEAP 2.1 software, researchers should display decimal numbers with dots
instead of commas in the input file. Otherwise, the software gives erroneous results. EMS 1.3 software, on the
other hand, has a usé&tendly interface but des not allow graphics and figures4R..3 software, on the other

hand, not only analyzes data for old methods such as VRS and CRS, but also analyzes data by considering many
models such as Fuzzy DEA, Noadial DEA model, and the situation such as degakith undesirable outputs

in DEA. Finally, R4.1.3 gave more information, figures, and output, followed by DEAP2XPand EMS 1.3
software, respectively.

Recommendations

The findings from the CCR model based on the constant return assumption andCtineoB&l based on the
variable return assumption differed partially in this research. When educational research was examined, some
studies use both and only one. It is recommended that which model is used in data envelopment analysis and
whether this modeis input or output oriented should be reported in research. Researchers were advised to
specify which software they were analyzing the data within their research.

There are several limitatioms this study. Five inputs, three outputs, and 24 DMUs wetézedi for the
research. Various input variables can be used to illustrate the link between TALIS and PISA. Data envelopment
analysis, a nonparametric method, was used in this work to evaluate thRedagarch can beonduced by
combining TALIS and PISAlata using different parametric methods. Different countries were considered as
DMUs in this research. For example, data envelopment analysis can be done by working with country data and
considering regions or school types as DMUs. To consider more imguiuput numbers, it is necessary to
increase the number of DMUs. By increasing the number of DMUs and increasing the number of inputs and
outputs, similar studies can be carried out with advanced data envelopment analysis techniques.
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Abstract

In this study, the relatiaships betweerthe burnout and creative thinking levels of special educatiactters
(SET) were examined214 special education teachers were contacted to accomplish thiStyoBlaslach
Burnout InventoryEducator] Burveyandthe Marmara Creative Thinking Tendency Scale were used in the study.
Conducted in accordance with tiged, the surveysrevealed thathe creative thinking tendencied SETS
decreaseas their burnout levslincrease;their creative thinking, selfliscipline, noveltyseeking, courage,
curiosity,andflexibility levels decreasas thér emotional exhaustionlelsincreaseandtheircreative thinking,
self-discipline, novelty-seeking courage, curiosity, doubgnd flexibility levels increase as their personal
accomplishment levels increada conclusion improvng the salaries providing training on scientit-based
practicesandorganiing in-service trainingvere suggested in the stuiyorder to reduce the burnout of SETs
and increase their creative thinking tendencies.

Keywords: Special education teacheGreative thinkingOccupationaburnout.

Int roduction

Seeingcreativity as a cognitive and logical phenomenesearchergxplain the concept a individual using
his or her mind and intelligence in anriginal and productivevay (Aslan, 2001)In this approach, creativity is a
kind of thinking, reasoningconceptualizingand problermsolving activity. A creative thinking process, on the
other handis emphasized asome processes going on in the subconscious during the pausedefioliddual
suddenlyreacheghe solution in higher mind (Aslan, 2001) Creative thinking, in particular, can be defined as
thinking in an original, fluent, logical, extremely flexible, and unusual maniterQ P H ] Thus it can be
said thatan individual can overcome the negative situatiefge encounters iboth higher professionaland
private lifethroughcreative thinking.

When it comes tprofessionalife, we come across the concepbatupationaburnout Occupationaburnout is
generallyseen impeopk who are idealistic and highly motivatéthder enotional pressure for along timehdse

people with high expectations may face stress, anxéiy depressiortherefore it is crucial to define the

concept of burnoytvhich is frequently encounteredprofessionalife (Pines, 2003)This conceptigshought to
berelated to the expansion of the boundaries of pe$pitefessionalivesand the increase inbor&P *|QOWDU
2017). According to Maslach, burnout is a syndrome that occurs as emotional exhaustion, depersonalization, and
reducegyersonal achievement in people who intevati othersa lot (Maslach, 1982; Maslach & Jackson, 1981).

As can be understaofrom the explanations, burnoigtseenin almost all occupational grougisat ineract with

people intenselgue to the nature dlieirwork, especially inhehealth and educatigectorgKaya, 2008). When

it comes to educationhe rate isreported tobe quite high among school administrat@arslgeneral and special
education teachers (SET) working in this field (Emery & Vanderberg, 2010; Fernet et al. GA@irP& Baysan,

2005; . XuoX I1LFKROV 6RVQRZVN\ 2SODWND 7DOPRU G5HLYV
Etzion, 1999; Zabel & Zabel, 2002). As stated in the literatur@sSfeamong thegroups in educatiothat
experienceoccupationaburnout. Studiesexhibit SETs as the group that is more prone twving occupational
burnoutthan their colleaguesn other groupsare (Girgin & Baysan, 2005; Kocaman, 2018y havehigher

burnout levelthan RWKHUV %HFN *DUJXOLD .RFDPDQ .X0oX

" Corresponding AuthoDidem Guvendidem.guven@izu.edu.tr
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SETisthe HUVRQ UHIHUUHG WR DV 3VSHFLDOO\ WUDLQHG SHUVRQQHO  LQ
provide education in accordance with the needs and characteristics of individbapecial needsas included

in the definition of special educati Therefore, itis reported in the literature tB&Tshavedifferentdirect and

indirectroles and hae manydifferent responsibilities such as special education counseling, teaching, preparing
individualized education program(IEP), preparingRR (re®urce room)prograns, making evaluatiog) and
cooperating(G sen, 2021a)According to studies, this level of responsibility causes stress (Kocaman, 2018;
.X0oX 5RELQVRQ %ULGJHV 5ROO0OLQV 6FKXPDFNHU ad to DQG D
burnout(Aslan & Aslan, 2014; Brunsting, Sreckovi&, /D Q H 'HUH dLIWolL *LUJLQ %D
Karahan & Balat, 2011; Wisniewski & Gargiolu, 1997).

When the studies in Turkey are examinets geen that different dimensions of burnmUBETswerelooked into

and different resultsere REWDLQHG &9WWHODRQ (U $vOoDQ $vODQ *|QeOGDI
2012 .DUDKDQ 8\DQON %DODW .RFDPDQ 6lDbtHer study onthe DKL Q U
UHODWLRQVKLS RI 6(7VY QHJDW LY atistacKdn Xrd &Ny 5f SZAr Vi (FOXQ) 2poed DQG MR
that negative automatic thoughts of teachers increase the level of burnout and decrease job satisfaction. Kocaman
(2018) examined the relationship between the burnoutdevelthe classroom managemerkilss of teachers

working in special educatiasthools butid not find a significant relationshipowever,6 DU D o researched

the burnout levels of teachers working in special educatioth concluded that teachers in this field who are

married do not find the profession suitable for themselvesd did not choose this profession voluntarily

experience emotional burnaubre *| Q ¢« O G D Uconducted a study dhe selfefficacy perceptiondevels of

anxiety and burnouthat special education teacher candidates and teabheesanadtoncluded thathe WHDFKH U V 1
anxiety and burnout decreasdlasircompetencies increase.

There are manforeignstudieson 6 ( 7 \bfirnoutlooked intothroughdifferent dimensions (Emey & Vanderberg,
2010; Fore, Martin & Bender, 2002; Langh&raputo & Ricci2017; Ugwoke, 2018). Robinson et al. (2019)
assessethe relationship betweerESs foumout and job satisfaction. The results revealed that burnout increases
as job satisfaction decreasds-Bawaliz, ArbeyatandHammadneh (2015) examined the relationship between
emotional intelligence and burnout &% in Jordan, and the ressithowedhat burnout decreasas emotional
intelligence increaseBatainedndAlsagheer (20123nalyzedhe relationship betwee ( 7 \&§icial support and
burnout in the United Arab Emirates, and the results reported that the social puppoedto teachers btheir
environment reduceburnout. Lavian (2012)esearchethe effect of school climate on burna@mmongteachers

who teach at homandSETsin Israel. As a result, it was revealed that the-sopportive school climate cause

W H D FolirHout¥olincrese. Platsidou (2010) examined the relationbbipveeremotional intelligence, burnout

and job satisfactiom Greek SETsIt is understood that the burnout of teachers with high emotional intelligence
is low and their job satisfaction is higiWhen all he studies arecannedn generaljt is seen that different
GLPHQVLRQV RI 6(7VY EXUQRXW ZH U Hbutth® frelat@hstip WdtieGdréativé Xy YDU L DE
andoccupationaburnout has not beexxaminedyet.

Aim of the Study
This studyaimsto look into the relationships betwe@tcupationaburnout and creative thinking levels 8ETs
The sulgoalsof thestudyare as follows:

1. Is there a significant relationship betweendhkeupationaburnout leve$ of special education teachensda

their creative thinking tendencies?
2. Do theoccupationaburnout levels of special education teachers predict their creative thinking tendencies?

Method

Research Design

This study was carried out according to the relational screening modeljmgdta examine the relationships
between the creative thinkingvels andbccupational burnoutf SETs This model is a screening approach that
targetdeterminirmgthe existence of covariation between two or more variables. In the relational screenglg mod
itis tried to seavhether the variables change togetirethow it happesif there is a change (Karasar, 2011).

Participants
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The study groupgonsists of SETsvorking all aroundTurkey. Table 1 provides information about the SETs'
seniority, depament of graduation, seniority, age, gender, marital status, level of education, and age.

Table 1. Demographiaformation of the teachers

N %
Gend Female 146 68.2
ender Male 68 31.8
Marital Single 95 44.3
Status Married 119 55.7
20-25 37 17.3
26-30 66 30.9
Age 31-35 50 23.4
36-40 35 16.3
41and older 26 12.1
Education Associate Degree 17 8
Level %DFKHORUTV '"HJUHH 179 83.6
ODVWHUTV 'HIJUHH 18 8.4
Department Special Education and Related to Special Education 128 59.8
Graduated  Departments Otherthan Special Education (preschool, ch 86 40.2
from development, classroom teaching, etc.)
Rehabilitation Center 44 20.6
Type of the Primary School Special Educati@iassroom, Resource Room 65 30.4
Institution Spedal Education Implementation School 53 24.8
S/He Works Special Education Kindergarten 14 6.5
at Special Education Implementation Center and/or Special Educ 24 11.2
Kindergarten
Other Institutions 14 6.5
Special Intellectwal Disability 100 47.2
Education Autism Spectrum Disorder 61 28.91
Group Type Special Learning Disability 15 7
S/He Works Developmental Delay 2 0.09
with Other Special Education Groups 36 16.8
1-5 102 47.7
6-10 71 33.2
Seniority 11-15 21 9.8
16-20 16 7.4
21and more 4 1.9

Of the teachers, 146 (68.2%efemale, 68 (31.8%gremale 95 (44.3%)aresingle and 119 (55.7%)emarried.
In terms of age, 37 (17.3%)e20-25years old66 (30.9%pre26-30years old50 (23.4%pre31-35 years old
35 (16.3%)are 36-40 years oldand26 (12.1%) are 41 yeaxdd and older. 17 (8%) of the teachdw@vean
associate degree, 179 (83.6klye aEDF KH O R Udnd1&(8.4%)Rakk aP DV W H U W t&dsIdf thdd
department graduated, 128 teachers (59.8%) graduated from specétictand special educatioelated fields,

while 86 (40.2%) graduated from departments other than special education such as preschool, child development,

classroomnteaching physics, sociology, journalismand archeology. In terms of the institution theyrk at, 44
(20.6%) work at a rehabilitation center, 65 (30.4%j)ork at a primary school special education classroom,
resource room53 (24.8%)work at aspecial educatioimplementationschool, 14 (6.5%Wwork at aspecial
education kindergarten, 24 (1% work at aspecial educatioirmplementatiorcenter and/or special education
kindergartenand 14 (6.5%) workat other institutions. In terms of special education group tigeg currently
work with, 100 (47.2%)work with the groups witimtellectual dishility, 61 (28.91%)work with the groups with
autism spectrum disorder, 15 (79@)rk with the groups witla special learning disability, 2 (.09%jprk with the
groups withdevelopmentatielay, and36 (16.8%) workuith other special education groups. Inrerof seniority,
102 (47.7%)have 1-5 years 71 (33.2%)have6-10 years 21 (9.8%)havell-15years 16 (7.4%)havel6-20
yearsand4 (1.9%) have 21 yeas more

Data CollectionTools
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Threedifferentdata collection tools were used in this studye Tinstoneis thedemographidataformdeveloped

by the researcher®n this form, questions on the teachers' age, gender, marital status, educational level,
departments from which they graduated, the special education group type they interact witbir gvetiod of
special education work are all asked.

The second one ithe Maslach Burnout Inventory( G X F D W R U f™Mis@otro wallitilizedto determine the

burnout levels of ETs To calculate the reliability of th&BI-ES within the scope of thetudy, the internal

consistency coefficient was calculated for each subscale, as in the original. As a result of tles, @halys

CronbacH[ \dpha coefficients for the emotional exhaustion, depersonalizadnd personal achievement

subscales were found be.83, .63and.80, respectively. In the analysis of validity, Ergin (1992) stated that in the

VFDOHYV DGDSW D W L Rigakheave @rofEsRiapasxXthe/gepdinid atmgiformat is not suitable for

Turkish culture and rating L Wiéde?, rarel, sometimes, often, alwayss more usefulDeveloped by Maslach

and Jackson (1981Maslach Burnout InventoriEducator] urveywas DGDSWHG LQWR 7XUNLVK E\ gQ

(2015). Thisscale consists of 22 items and thsebdimensios The 1st, 2nd, 3rdth, 8th, 13th, 14th, @th,and

20th items include théEmotional Exhaustiohsubdimensionthe 5th, 10th, 11th, 15tland 22nd iteménclude

the Depersonalizatiohsubdimension and the 4th, 7th, 9th, 12th, 17th, 18th, 1%iid 21st iteméncludethe

Personal AchievemehsubdimensionFor scoringtheitems in the emotional exhaustion and depersonalization

subdimensiosarescored in the same way, atfiie itemsin the personal achievemesiibdimensiorarescored

inversely. While some researchers liistfield argue that three separate scores should be calculated for each

LQGLYLGXDO othBriresearchers state that the total burnout score cahtbmedoy adding the scores

from the items constituting tleabdimensiosiof burnoutogether(Cordes & Dougherty, 1993). In this study, the

total burnout scomwerecalculatedas well agthesubdimensioscoresThe5-point Likert scaleén the Maslach

Burnout InventoryEducatoffV 6 X YHA IROORZV 31HYHU © 39HU\ 5DUHD®RW WO\ 36RP
,3$02ZD\V ’

Lastly, the Marmara Creative Thinking Tendency Scalas employed This scalewas used to examine the

creativity levels of §Ts. The validity and reliability of this scal KLFK ZDV GHYHORSHG E\ g]JHQH

(2017) was conducted with 410 teachers workingthe district of Pendik, Istanbul. The Cronba§ipha

internal consistency coefficient calculated for the entire scale was found to be 0.87. The accuracy of the structure

consisting of 25 items and 6 factors obtaias a result of the anabs was provewia factor analysisThe factor

DQG LWHP GLVWULEXWLRQV GHWHUPLQHG DV D UHMWképweRl, W KH YDOLGL
" 31 RGEeRIN \ DIH&R XU " 3& XULRVLW\ T8

“and 3)OH[LELOLW\ The gtions inthe Marmara Creative Thinking Tendency Scale, which is a

Likert-type scale, consist of the answetever, rarely, sometimes, usuabiyd always. In this study, reliability

analysis was performed for the entire scahel Cronbacl 8pha internal consistency coefficient vashieve dat

0.89.

Data Collection Process

Ethics committeepprovalfor the studywas obtained from Istanbul Sabahattin Zalniversity. The data related
to this studywascollected througloogle Forms. The study group was informed about the purpose aosttiay
and the protection of personal informatiett.,and consent was obtained for voluntary participation irstiely.
The data collection process took approximately 3 months

Data Analysis
The normality and internal consistency coefficient values for the two scales used in the study are displayed in
Table 2.The scores obtained from the Thinking Tendency and Burncale$Savereseento be distributed

normally. Additionally, it appears that the two scales' internal consistency coefficients are at an actsygtiable

Table 2.The burnout and creative thinking tendency scales' kurtosis, skewness, and reliability values

N M sd Skewness Kurtosis Cronbach a
Burnout 214 46915 11.861 325 ~417 713
Creative Thinking 214  103.24 10.66¢€ -.085 -.455 916

Tendency

FromTable 2itwas seen that the kurtosis and skewness values of the data collected from tteeedoetesen
1 and +1 and it was decided that the dhtsa normal distributionThe data were analyzed using correlation and
simple regression analyses based on the normal distribution findings.
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Findings
The correlation findings between the varialbées given in Tables.

Table 3.The findings of a correlation study between SETs' creative thinking tendencies and professional burnout
levels

Burnout
-.559™

.000
214
-.439"
.000
214
-.390"
.000
214
-.383"
.000
214
-.181"
.008
214
-.351"
.000
214
-.510"
Creative thinking (total) p .000
N 214

Self-Discipline

27T =

Novelty-seeking

Courage

Curiosity

2T | Z2T T|Z27T ~

Doubt

Flexibility

Z2T T"|Z2T° &

Table 3 displays the findings of the correlation analysis ocotedluto identify the association between special
education teachers' levels of burnout and their tendencies to creative thinking. Burnout-andtself novelty

seeking, courage, curiosity, and flexibility variables were shown to have a moderatelyenkglgtand doubt

and burnout were found to have a weakly negative correlation. Table 4 displays the findings of the basic
regression analysis that was carried to see if the burnout levels of special education teachers predicted their
tendency tareatiwe thinking.

Table 4. The Resultsf the SimpleRegressiodnalysisRegardingVhetherSpeciaEducationTeacherdBurnout
LevelsPredictTheir CreativeThinking Tendencies

Independent  Dependent B Std.

Variable Variable Error t P R us F P

Sef-discipline -123  .013 -.559 -9.813 .000 559 312 96.285 .000

Novelty-seeking  -.142  .020 -.439 -7.109 .000 439 192 50.534 .000

= Courage -.083 .014 -.390 -6.169 .000 390 .152 38.062 .000

E Curiosity -.048 .008 -.383 -6.032 .000 383 146 36.381 .00

2 Doubt -.018 .007 -.181 -2.686 .008 181 .033 7.214 .008
Flexibility -.045 .008 -.351 -5.462 .000 351 123 29.832  .000

Creative thinking

(total) -459  .053 -.510 -8.639 .000 510 260 74.626 .000

According to the results of the simple regressinalysis, the burnout levels of special education teachers were
significantly negatively predicted -.510, p<.01py their creative thinking tendencid$e total score of special
education teachefreative thinkingendenciegxplains 26% of the vamaeobservedn relation totheir burnout
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level scores. Among the variables related to creative thinkings observed thahe selfdiscipline dimension
-0.123; p<.0l)has the highest, negatiyeand significant effect for the burnout variable, whthe doubt
GLPHQV LRI, p<.01) hethelowest, negative, and significant effect tbe burnout variable.

Discussion

Under this heading, the findings are discussed in déflad. studyfindings revealed that there is a negative
relationship beweenS ( 7 VdEcupationaburnout and creative thinking. According to this result, it can be said that

6 ( 7 \tffeative thinking levels decreaas their occupational burnout levels increasw®itheir creative thinking

levels increasas their occupationalipnout levels decreas@/ithin the scope of thetudy, occupationaburnout

canbe mentioned aa risk factorfor creative thinking. When the literature on the subject is examined, similar
resultsare seen thave been reacheld.general, esearchers irhe field of educationeportthatpositiveschool
climateinfluencescreative thinking (De Calvalho, 2014; Hillehvien, 2012; Luecke, 2021) and they state that

school climateneaningfullyinfluencedeacherF UHDWLYH WKLQNLQJ OH 2620 @BimifalyNR+O X g]
'R+DQ H P S K D the ldre@tiveVtKimkMg tendencies of individuals increaae long as the
environmental conditions are suitablee Q DGGLWLRQ OHaAGIOKR)F-0X 8¢DWDWHG WKDW ZR
collaboration is one of thelements that encourage individuals to think creatively. On the other hand, studies

the relationship between6 ( 7 \bfirnout and job satisfaction reveal that burnout decreasgasb satisfaction

increases $U W O WD QU WD a1 DEMery& Vanderbeg, 2010;Platsidaou, 201(Platsidaow’& Agaliotis,
2008;Robinson et al2019).In their studyHille! Lavien (2003) also reached similar resufisidiesshowthat as

long as the school climate B8ETsis positive (HillelLavien, 2012) and teamwork andaperation, which are the

essential conditionsf special educatiomyreatwork (G sven, 2021b), the burnout 8ETswill decreaseandthis

will contribute to thé creative thinking process Whenevaluatedn general, this studfjV | L Qa@eLirQpandle|

with similar studies in the literature

According to thestudyfindings, it was determined that as the emotional exhaustiorslBV8ETsincrease, there

is a decrease in the lesalf selt-discipline, noveltyseeking, courage, curiosjgnd flexiblity , which are included

in the scope of creative thinking characteristics. The results of the studibe subjecin the literatureare in
parallel withthe results of thistudy Forinstance in the study by Alviniaand Pashazade(2018), a positive
relationship was found between teacHgnetivationandself-efficacy and creativity, while a negative relationship
was found between burnout and creativityoreover, researchers report that emotional exhaustion causes
depression in individuals and casatl tohaing low self-perception and negative feelings towatismselves
(Alvinia & Pashazadeh, 2018; Awa, Paulmann & Walter, 2010). When we look at the resultthisfraltearch
and the nature of creative thinking, it @mce agairunderstood thapeople areundesirably affected bgheir
negative sekperception antheiremotionsgoward themselves$n addition to thenentionedindings, researchers
statethat lack of selconfidence, low setperception, behaviors to cope with negative situatiormsapline,
resistance to new thoughttnd ODFN RI PRWLYDWLRQ QHJDWLYHO\ DIIHFW FUHDWLY
Holzberger, 201 OHPGXKR+0X 80DU anddmdcdn increasdurnoutin a person (Alvinia&
Pashazadeh, 2018; Awa, PaulmanM&lter, 2010) Here it can be said thab ( 7 Vcfeative thinkingeatures
should be increased to prevahem from reachingemotional exhaustiotevels. Reducing 6 ( 7 \efnotional
exhaustiorand increasing their creativity also meamcreasing their quality of life arehablingtheir motivation

to be sustainableln sum, motivatiorcan be said to bene of the biggest factors imcreasingeachergtreative
thinking and decre&sy their emotionalexhaustion(Emery & Vanderberg, 2010; Kunter & Holzberger, 2014;
Roth, 2014).Studiespresentthat increasing motivatiomill be achieved by overcoming the negative teaching
related situations encounterbyg SETsduring teaching (Emery & Vanderberg, 2010; Kaff, 2Q0pporting
professional developmenproviding managerial supparandincreasingincome evek (Borg & Riding, 1991;
Goddad 2T% ULHQ ,20R6Kgriakae 1987; Mearns & Cain, 2003; Platsidou, 2010

Thefindings alsoexhibitedthat as the levslof depersonalization increase, the levels of creative thinking, self
discipline, noveltyseeking, courage, curiositand flexibility decreaseand there is no relationship between
emotional exhaustion and douldladding (2011)expressd that among thdundamentalcharacteristics of
creative people ataeingopen to new ideas, hiag a high level of flexibility against uncertaintypeinginterested,

curious and energetic, hang a vivid imagination and humpbeing hardworking and determined, abeing
motivated to produce different works. When #tadyresults arassessedt is understoothat the answers were
givenby SETsin the opposite direction of the mentiorddracteristicdRobinson (2008) statiéhat everyone has
creativecharacteristicsbut these are related to different processes and environimeaudglition,' R + D Q

pointed out that the development of creativity depends on the proper arrangamtie@tenvironmentandthe

existing creativity does noeveal itself when the environment is not suitableyeneral, it is understood thae

work environment isrucialin supporting creativity $FFRUGLQJ WR WKH VWXG\ ILQGLQJV OHPG
(2017)) and SET responsibilities, appreciating employees' creative ideas, cooperating, and providing rewards,
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bonuses, and so on, promotes creativity, which is important for SETs aB reilingsupportfor the issues, as
suggestebly researchersan be said toeduce depersonalization and burnouBETs.

Lastly, according to thanalysisresults, as the levelof personabchievemenincrease, the levels of creative
thinking, selfdiscipline, mvelty-seeking, courage, curiosity, doubhdflexibility increase tog; as thdevels of
personabchievementlecreasehe levels otreative thinkingself-discipline, noveltyseeking, courage, curiosity,
doubt, andflexibility decreasetoo. 7+ U N R+ @]PJ H 2021 ) showedthat people need creative thinking in
order to be successful and happy in businessHifiethermore failure brings about burnout BETs(Emery &
Vanderberg, 2010). Therefore, the result is not surprising when we Idb& ihdingsachievediathe burnout
dimension. Insum it can be said that the relationship between success and bimi8&itsis tightly linked to
each other. It should lence agairemphasized that teachest®uldparticipate in irservice trainingoindifferent
social activities, and receive support from their family and frimtisrms of social suppoiityorder to increase
their individual success(Batained & Alsagheer, 2012; Emery & Vanderberg, 2010

Conclusion

SETsare the people who telahighrisk studentshut the procesmakegshem highrisk studygrous, too. At this

point, itwasrevealed as a result sfudiesthatthey havea tendency to stress and burnautich increase with

low job satisfaction and se#fficacy (Emery & Vanddrerg, 2010). Thistudyalsoshowedhat SETsexperience

burnoutand therefore cannot think creatively. The burnouBBfsis more or less directly associated with job
satisfaction (Chaplain, 1995; Mearns & Cain, 2008ye it is crucialto ensurghet H D F Kddtidfsction in the

work environmentHappy and successf@ETsin business life will undoubtedly appear as teasknth a high

creative thinking tendencyhus in order to increasthe WHDFKHUVY FUHDWL Y HshWuldiir i QJ WH QG
enabled tdbe happy in business life. These can be providexlighin-service trainingeducatiorthat will allow
scientificbased practices to be reflected in the classroom environment, ansiaarbets

Recommendations

SETs do not only teach in thelassroom environmentAdditionally, these teachers have a broad range of
responsibilities outside of the classroom, including caring for their own students, staying in constant contact with
the student's family, attending special education board meetiregtjng IEPs and participating in IEP teams,
consulting other teachers in mainstreaming schools, and working with all special education stakéHdideys.

factors arencludedamong the responsibilities of the teactsr thastudenswith special redscanbenefit from

the education at the school at the highest level. Coping with these situations can also be very tiring and wearisome
for SETs Forinstancethe actual implementation of assistant persgpragticego support teaching will reduce

the workload of the teacherin the classroom environmerfEurthermore,arrangementsregardingmaking
additional payments for all responsibilities ®ETsother than teachinganalso increasgheir quality of life by
reducing the burnout in this processginally, teaching creative thinking courses not only to teacher candidates
working with groups with intellectual giftednedsit also to all special education teachers will contribute
positively to the professionhlesof these éachers
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Abstract

Metacognitive reading strategies are to facilitate the reading presefsstudents, to give them the chance to
monitor and control the reading process, and to regulate the reading process. While many typically developing
children canacquirethese cognitive processes, children with learning disabilities (LD) have difficulties. They
also have more limited memory than typically developing children. It is an effective nfethmadking it easier

for children with limited memory ankkarning difficulties to remember the information in the text and thus
increae their understanding. The most effective people in teaching metacognitive reading strategies are
teachers. Teachers' knowledge level of metacognitive strategies affects thg ceatbrehension success of
students with LXOslund et al., 2016)herefore, in this study, @imsto examine the views of teachers on the
teaching of metacognitive reading strategies to improve the reading comprehension of children with LD. The
SOHWRDRLWLYH 5HDGLQJ 6WUDWHJ\ 8VDJH 6FDOH” 05686 GHYHORSHG
evaluate the teaching of metacognitive reading strategies that teachers use to improve reading comprehension.
The MRSUS is a tool that evaluates a set of stiaeghat children use before, during, and after reading.
MRSUS scores of 204 teachers participating in the study were examined. Got results; presentedin the findings
section.

Keywords: learning disabilityTeacher trainingReading difficultiesMetacogitive learning strategies

Introduction

Reading comprehension is one of the basic tools necessary for learning. However, when the reading
performance of students in different countries is examined, it is seen that many students perform below what
they stould be (OECD, 2019). The risk of failure in reading comprehension is always higher for students with
learning disabilities (LD), who are in the risk group because of poverty or lack of stimuli, compared to their
normally developing peers (McFarland et &017). According to a study conducted on the subject, it was
stated that especially students with LTafchi,2015) and students affected by poverty and lack of stimuli
(Oslund et al., 2016) were all deficient in skills such as reading comprehensicsspadially making
inferences.While teaching students with such difficulties to read with comprehension, special education
teachers need to make instructional adaptations, use teaching methods and materials, and make frequent
evaluations to ensure the fuiemality of the individualized education plan (Edmonds et al., 2009). Children

with LD need to exert more effort to read with understanding compared to their normally developing peers. For
example, secondary school students are required to read andtamdlergreater amount of information in

subject areas than primary school students (Gajria et al., 2007). However, it is estimated that 21% of middle
school students with LD are at least five grades below their peers in reading (Nadiah&@ommittee fo

Learning Disability, 2008)Reading omprehension of the text and gaining information can be difficult,
especially for middle school students with LD (Edmondset et al., 2009). Reading comprehension can be defined
as a skill that requires students to rafet with the text they read and make sense of stories or passages (Honig et
al., 2008). At the secondary school level, as text structures become more complex, it becomes increasingly
difficult for children with LD to make sense of them (Gardill & Jitendra &RPSUHKHQVLRQ LV FDC
HVVHQFH RI UHDGLQJ" 'XUNLQ 5HVHDUFKHUV DJUHH WKDW WKH
comprehension (Edmonds et al., 2009; Honig et al., 200&jative statistics on reading comprehension for

" Corresponding Author(P U H / Deakefacn09@mail.com
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students with LD underscore the fact that comprehension can actually be difficult for many s&idatetgy

teaching, which is used to increase comprehension, emerges as a functional way to help students understand the
purpose of reading and equip theitivthe practical skills necessary to understand the text (Honig et al., 2008).
Reading strategies provide away for readers to access the meaning of the text. Studies show that the correctuse
of reading strategies can facilitate understanding of thékagaman et al., 2012; Klingner et al., 2015). Inthis
respect, successful readers understand, discangruse reading strategies better. (Van Keer and Verhaeghe,
2005; Westbrook et al., 201Readers with low readingbmprehensioperformanceannot éscover and apply

efficient reading strategies or techniques on their own and may not understand the text because of a lack of
knowledge of reading strategies (Daly et al., 2015). As a promising teaching approach, teaching reading strategy
is thought to beeffective in helpingeaders with low readingomprehensioperformance (Daly et al., 2015;

Konza, 2006; Roberts et al., 2013). There are many methods, techaipisgrategies used by teachers in the
literature to support reading comprehension. Onghein is teaching metacognitive strateghstacognitive

reading strategies are tactics used by the reader to plan, monitor, eedatee the information given to the
reader. Metacognitive reading strategies are used to discover important detailseatlihg, to keep them in

mind, to combine new information with old ones, to produce new information that is not in the text, to interpret
the text, to use personal judgments and to make sens®let#cognitive strategies; It allows the reader to form
insight, find the main idea, determine the author's purpose and predict the content, make deep meaning and
literary inferencesanduse the context of the text to understand unknown wordgudgdhents (Mokdari and
Reichargd 2002). Students with LD havegsificant difficulties in using cognitive and metacognitive strategies
(Anastasiou & Griva, 2009; Botsas, 2017; Wigent, 2013) and it has been stated in various studies that the
inability to use these strategies effectively is the main reason that negatifedts their understanding
(Hagaman etal., 2012; Mastropieri et al., 2003; Swanson and Vaughn, 2010). Students with LD cannot establish
a purpose for reading, monitor their own comprehension, organize their reading according to the difficulty level
of the text,or make inferencesSencibaugh2007). Through strategy teaching, students with LD can be
provided with the skills to cope with all these difficulties. When studies evaluating intervention studies aimed at
improving the comprehension skills of gtlents with LD are examined, it is seen that strategy teaching has
positive effects on reading comprehension (Edmonds et al., 2009; Gajriaet al., 2007; Gerstenetal., 2001; Kim
et al., 2012; Mastropieri et al., 2003). Some of these studies state thaighanportant factor affecting the
development of reading comprehension skills is cognitive and metacognitive strategy teaching (Gajria et al.,
2007; Gersten et al., 2001; Kim et al., 208%anson,1999). Therefore, teaching and using metacognitive
straegies to students with LD is very important for their reading comprehension skills. Teachers are the most
effective people in teaching and using metacognitive reading strategies in terms of reading and reading
comprehensiorkurthermore, teachers shoulddg students in the use of strategy so that they can best interpret

the text they read (Kana, 20148tudents ' use of metacognitive and cognitive strategies depends on their
WHDFKHUV H[SHUWLVH LQ NQRZOHGJH D Q aditdiN the ability RfQtudefts td XEMH F W
read and understand a text is very important for their lifelong learning and its foundations are laid in primary

VFKRRO g]J]We+UN 7THDFKHU FRPSHWHQFLHY GLIIHU DFFRUGLQJ W
age and length of service increase, they are expected to gain experience and become more qualified in their

SURIHVVLRQ 3DQWLU :XEEHOV ,Q 7TXUNH\ WKH VRFLRHFRQRPLF
affects the sellevelopment of the HDFKHU (UJ«O HW DO ,Q D VWXG\ HYDOXI

knowledge of reading strategies, it was found that the knowledge level of teachers working in the low SEL
regionwas low (Cunningham et al., 2009). The level of knowledge of teachediagwaith LD on strategies to
improve reading comprehension differs according to the SEL of the region theindakbott et al., 1994).
Inclusive education and special education support services are provided to children with LD in Turkey. Primary
schal teachers or Turkish art teachers study reading skills with children with LD in general education
classrooms. While special education teachers receive special education support services, they study reading
skills with children with LD in resource room$eachers' educational performances may differ depending on
their field (Wake & Whittingham, 2013Children with learning disabilities have the same or sometimes higher
intelligence score thantypically developing children. However, limitations in attemtiand memory skills

cause them to be unsuccessful in the academic field. These limitations also have an effect on reading
comprehension skills. Children with learning disabilities need to use metacognitive strategies to overcome their
difficulties in readhg comprehension.

The use of metacognitive awareness and skills has an important effect on increasing students' academic success,

DQG WKHVH VNLOOV FDQ EH GHYHORSHG WKURXJK PHWDFRJQLWLYH W
.DW U Drgng,@013). Individuals with learning disabilities often experience metacognitive problems.

These individuals have difficulties in acquiring metacognitive skills such as deciding on the difficulty level of a

task, identifying and implementing strategidat will help them at school and outside of school, monitoring

whether the strategy they choose and implement is working, and switching to a different strategy when

necessary (Vuran, 2014). In order to acquire metacognitive awareness and skills, whiahvégrvimportant
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role in the success of students, educators need to teach tiggitive processes and skills to individuals and
FUHDWH DZDUHQHVYV DERXW WKHVH VNLOOV 'R+DQ .DWUDQFO <I
DUH VWUDWHJILHVY WKDW DOORZ VWXGHQWYV WR FRQW&é&l&0toviéeHLU RZQ
awareness of which strategy will be more beneficial during the use of #sate®@ WKH UHDGLQJ SURFHV'
2010). It is necessary to teach cognitive and metacognitive strategies and to raise awareness about these
strategies in ordeptgain reading comprehension skitls students with learning difficulties and students with

intellectual disabilitiesthat is, their metacognitive awareness should be developed in which situations and for

what purpose the strategies will be appliedR +DQ@®PLOJL ¢g]PHQ 5HVHDUFK RQ FR
metacognitive strategies provides a basis for understanding the processes involvedortigheognitive

activities such as reading comprehension and also provides a foundation for {r@sedistruction. This

study aims to determine the reading comprehension practices of teachers working with LD students that enable
these students to develop metacognitive reading strategies. In the context of this purpose, answers to the
following questions arsought

1. How doesitscore onthe Teachers' Metacognitive Reading Strategies Utility Scale (MRSUS)?

2. Do teachers' scores from MRSUS dlilmensions differ according to tesecioeconomidevel (SEL)
of the region they workn?

3. Do teachers' scores from MRSB&3dimensions differ according to their length of service?

4. Do teachers' scores from MRSUS slitmensions differ according to their branches?

5. Do teachers' scores on MRSUS glilmensions differ according to whether or not they take courses
related to learing disabiliies?

Method

Design

In this study, a causal, descriptive survey model was used to examine the use of metacognitive strategy skills of
Turkish teachers, primary school teachers, and Special Education teachers workig,iitherms of age,

length of service, socieconomic level, andvhether they took/did not takeourses related to LD. The
descriptive model (screening model) is a research approach that aims to describe past or present conditions as
WKH\ DUH 9%-e*\eN|]WUN HW DO

Partici pants

We conducted the research in Ankara, Turkey. The study group consiséespectial education teachex,
primary school teacher, and Turkish teacher who workedMatin reading comprehensioA. Confirmatory
Factor Analysiswas performed with 236 péicipants analyzedon research questions made with 200 other
people. We have shown the study group charactesisti@ablel.

Table 1.Teachers' Demographic Information

THDFKHUYV %YUDQFKHYV

Length of Service Primary School Special Educatio . Total
° Tea)éher P Teacher Turkish Teacher

0-5years 39 121 20 180
6-10years 46 36 4 86
11-20years 42 32 9 83
21years and over 36 13 38 87
Total 163 202 71 436
Materials

The researchers created an information form to collect demographic information from thergeacb

participated in the study (length of service, age, socioeconomic level, branch, and whether or not they were
taking a course related to learning disabili§gcond, we usetthe Metacognitive Reading Strategies Utility

6 F D MMRSUS) to assess hdeachers use metacognitive strategies. It is a measurement tool that evaluates the

extent to which teachers use metacognitive strategies consisting-oéaglieg, reading, postading and

UHDGLQJ HYDOXDWLRQ GLPHQVLRQV 7#kin VZOD6D ebnsesks Yo OlR SUHG E\ gl H
dimensions and 25 items. Since the scale was developpit-service teachers, we need to do CFA. Since we

work with different teacher groups (primary school teagfierkish teaches,and special educationteaclsgr



522 LDiw& dHWOQ

we applied foconfirmatory factor analysis (CFAJH): ltems in this sulbopic belong to metacognitive reading
strategies during the reading preparation (planning) pfaagems, numbered H&) The highest score that can
be taken from this sectionis 25high score showtheutility level of applications during the planning phase is
high. During reading (E): Items in this stdpic belong to metacognitive reading strategies during the reading
(self-monitoring) phase (5 itemsumbered E&L.0). A high scoe taken from this section shott utility level

of applications during the seihonitoring phase is high. After Reading (S): Iltems in thisteylic belong to
metacognitive reading strategies during the afeading phase (7 items, articles: SI4). Ahigh score taken
from this section showshe utility level of applications during the afteeading phase is high. Reading
Evaluation (D): Items in this suimpic belong to metacognitive reading strategies during the reading evaluation
phase after readingB items, items: D1&5). A high score taken from this section shdhesutility level of
applications during the reading evaluation phase is fitgh.results of the analysis are shown in figure 1.

Figure 1. Aconfirmatory factor analysis model for taeognitive reading strategies utility scéBtandardized
Values)

During the assessment of the confirmatory factor analysis (CFA) resultsgQdrie and degrees of freedom
YDOXHV ZHUH LGHQWLILHG DV $ VG asSobtaine® @ Giswtkdy, UDWLR R
could be concluded that the fit between the model obtained as a result of CFA and the data suggests a perfect fit.

The fitindices detected as a result of the CFA are presentedin Table 2.
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In the Scale Model

The Fit Criteria PerfectFit Acceptable Fit
observed value
$ G $ G $ G 2.42
RMSEA 0<RMSEA<0.05 0.05<RMSEA’ 0.08
SRMR "6505” 0.05"6505" 0.06
NNFI "11),” 0.90<NNFI<0.97 0.90
CFI "&),” 0.90<CFI<0.95 0.91
GFlI ") 0.90<GFI<0.95 0.92
AGFI "$*), 0.85<AGFk0.90 0.88
IFI "), 0.90<IFI<0.95 0.91
.HOORZD\ 6FKXPDFNHU YH /RPD] 6ePHU 7TDEDFKQLFN YH

(Hu ve Bentler, 1999; Thompson, 2004)

When the CFA results are examined, it is seen that thedimensionbstructure of the scale is confirmed. For
the reliability analysis of the scala,Cronbach Alpha reliability test was performed for each of the sub
dimensions. Accordingly, the results were as follows tfeg reading preparation stdimension as.88he
duringreadingsubdimension as.85the afterreadingsubdimension as.91, artthe reading evaluatiosub
dimension as.94. As a result of the validity and reliabditglysesit is possible to say that the scale is a valid

and reliable scale.

Procedureand The

Analysi s of Data

Due to theCOVID-19 pandemic, the scales were delivered to the predetermined teaclgrsgiaForms.

The total scores obtained from the subscales of the scale were analyzed according to the variables included in
the researchuestions. Detailed results of taealysisare presented in the result section.

Results

The results and findings dhe analysiperformed to answer the research questions of the stugyesented in
this section The scores that the teachers attdifiom the suldimensions of the scale were evaluated
comparatively in terms of various variables. Demographic information regarding these vasabiean in

Table 3.

Table 3.Teachers' Demographic Information

The Length of

Taking course/Not taking course

Sernvice 7THDFKHUTV %UDQFIYes No Total
Primary School teacher 11 7 18
Special Education Teacher 50 4 55
0-5 Years Turkish Teacher 6 3 9
Total 67 14 82
Primary School teacher 15 7 22
Special Education Teacher 16 0 17
6-10 vears Turkish Teacher 1 1 2
Total 32 8 41
Primary School teacher 11 8 19
Special Education Teacher 12 3 16
11-20 Years Turkish Teacher 3 1 4
Total 26 12 39
Primary School teacher 12 6 18
21 years and Special Education Teacher 6 0 6
over Turkish Teacher 13 5 18
Total 31 11 42
Primary School teacher 49 28 77
Total Spe<_:ia| Education Teacher 84 9 94
Turkish Teacher 23 10 33
Total 156 47 200
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The extreme values of the fosubdimension scores of the Metacognitive Reading Strategy Utility Scale
(MRSUS)of 204 teachers included in the analysis were converted into the standard scoressjasaddhe

extreme values were examined. In the normal distribution curve, the z scores are betweerB+{B®aniz,

2020).As a result, four participants' data wenecluded from the analysis because their z scores were outside

the range of +3 anéB. In order to find an answer to the first research question of the,stadg Z GR WHDFKHUV
score onthe OHWDFRJQLWLYH 5HDGLQJ 6WUDW H JL Hest&ititsGlctas e meéakf 05686
standard deviation, mode, and median of the scores of the teachers attained fronditnessions of the scale

were estimated. The resultstbé analysisire presented in Table 4.

Table 4. Descriptive Values Regardingth6 FRUHV R 1 7H D FDinh€hsMfis b MRRBUG X E

Dimensions N Min. Score Max. Score  Mean Score The Succest SD
Percent (%)

Reading 200 7 25 19 76 3.95
Preparation

During 200 5 25 17 68 4.33
Reading

After Reading 200 10 30 24 80 4.59
Reading 200 12 40 28 70 6.63
Assesment

The results of the teachers' scores from the scale are clearly expressed in Table 4. Scores and standard
deviations related to the salimensions of the scale are includéd. ANOVA was conducted to determine
whether the scores obtaithfrom the suldimensions of the scale differ according to the sa@monomic level

studied. Before we made ANOVAve madesure that the distribution satiefithe assumptions of normality.

The results ofheanalysis are presentedin Table 5.

Table 5. drmality Test Results
Sub N Min. score  Max. X Median Mod SD Ske Kurtosis

dimensions Score wr;es

Reading

Prepaation 200 7 25 19 20 20 395 -60 21
During 200 5 25 17 175 15 433 -39  -.10
Reading

After Reading 200 10 30 24 25 30 459 -95 53
Reading 200 12 40 28 29 31 663 -19  -51
Assesment

When the results of the armality test were assessed, it was assumed that the scores of the teachers from the
subdimensions of the scale were normally distribubétth regard to the skewness and kurtosis eslun the
evaluation of the values related to the normality assumption in the literature, it was proposeskévatess

value of less thar3.0and a kurtosis value of less than 3.0 indicate a normal distribution (Tabachnick & Fidell,
2001). The histogm plot of the distribution of subscales is shown in Figure 2.
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Reading Preparation During Reading

Reading Evaluation  After Reading
Figure 2. The Scores of Teachers Regarding thed8nbnsions of MRSUS

After ensuring a normal distribution dita,aoneway ANOVA was carried out in order to compare the scores
of the teachers from the salimensions of MRSUS according to the socioeconomic status of the area where
they work. ANOVA results are presented in Table 6.

Table 6. ANOVA Results for MR3S according to SEL
The source of the

variance Total of the square:  df Mean of squares  f p
Preparation sub Be_‘tvyeen groups 24.386 2 36.193 459 .02
dimension Within groups 3083.134 197 15.650

Total 3107.520 199
During-reading Be_tV\_mn groups 10.719 2 18.906 3.85 .00
subdimension Within groups 3724.476 197 5.359

Total 3735.195 199
After- reading sub Be_tvx_/een groups 2771 2 21578 3.65 .00
dimension Within groups 4191.824 197 12.856

Total 4494595 199
Reading Between groups 23.733 2 44.317 3.74 .00
Assesmensub Within groups 8730.487 197 11.86
dimenson Total 8754.220 199

After the results of the analysis were examined, it was obvious that the scores obtained by the teachers from the
subdimensions of MRSUS diffed significantly according to SEL. The findings were as follows; reading
preparation suldimension, F(2, 197)=4.59, p<.05; during readingdinbension F(2, 197)=3.85, p<.05; after

reading suldimension F(2, 197)=3.65, p<.05; reading evaluationdimiension, F2, 197)=3.74, p<.05. In

other words, teachers' average scores vary depending on the SEL of the area where théstyhevene's

test was used to determine whether the variances of the group distributions were homogeneous, and the
variances were fountb be homogeneous (LF = 0.950; 0i).Above all,the Scheffe multiple comparison
technique, which is a widely used technique, was preferréldeinase of the homogeneity of variance. The
reason why the Scheffe test was preferred is that the test isivetsialphatype erros. According to the

results of the Scheffe multiple comparison analysis, a significant difference was identified in favor of the
teachers working in the upper socioeconomic area in aldsunbnsions of the MRSUS. In the reading
preparation sukdimension, the mean scores of teachers working in the upper socioeconomic area (X=20.51)
were determined as statistically significantly higher than the mean scores of the teachers working in the middle
socioeconomic area (X=19.21), and lowe=(8.17) socioeconomic area.

In order to find an answer to another research question of the study, " Do the scores obtained by the teachers
from the subdimensions of MRSUS differ according to their length of service?", the scores of the teachers from
the subdimensions of the scale were compared using@Wag Analysis of Variance (ANOVA). The results are
presented in Table 7.
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Table 7. ANOVA Results of MRSUS by the Length of the Service

The source of the

: Total of the squares  df Mean of squares  f p
variance

5
= Between groups 35.309 3 1177 751 523
2w
‘§ S Within groups 3072.211 196 15.67
QS £
o .=
25 Betweengroups 21128 2 704 372 774
T 0
5 é Within groups 3714.067 196 18.94
£3 3734.152 199
A7 Total
25 Between groups 82.170 3 27.390 1.305 274
22
o 2 Within groups 4112.425 196 20.982
oS 4194595 199
<37 Total

5
225 Between groups 246.292 3 82.097 1.892 .132
ccz
i g S Within groups 8507.928 196 43.408
Qo S
x ©9.=

When the table was examined, the difference between the groups in-dlhssions of the scale was not
identified as statistically significant. In other words, the average scores of the teachers included in the study with
different lengtts of service were identified to be very close to each other. In seeking an anghentber
research question of the study, " Do the scores that teachers acquire fromdimengions of MRSUS differ
DFFRUGLQJ WR WKH W H Ddrds lofufe\teaeheB@rbri the/slimensiohk of the scale were
compared using OR@&/ay Analysis of Variance (ANOVA). The results are shown in Table 8.

Table 8. Teachers' ANOVA Results According to Their Branches
The source of the

variance Total of the sgares  df Mean of squares  f p

Preparation sub Bgtvyeen groups 12.406 2 6.202 395 674
dimension Within groups 3095.117 197 15.711

Total 3107.520 199
During-reading Between groups 9.659 2 4.829 255 775
subdimension Within groups 3725.536 197 18.911

Total 3735.195 199
After- reading Bca_tween groups 58.677 2 29.339 1.397 .250
subdimension Within groups 4135.918 197 20.995

Total 4194.595 199
Reading Between groups 65.694 2 32.847 745 476
Assesmensulr  Within groups 8688.526 197 44.104
dimension Total 8754.220 199

After the examination of Table 8, the difference between the groups in aimmemsions of the scale was not
statistically significant. In other words, the average scores of teachers from different brésmdeial
educationprimary school teacherand Turkish teachsayincluded in the study were very close to each other.

,Q RUGHU WR DQVZHU WKH ODVW UHVHDUFK TXHVWLRQ RI WKH VWXC
dimensions of MRSUS diffeDFFRUGLQJ WR ZKHWKHU WKH\ WDNH FRXUVHYV UHOD)
teachers from the stdimensions of the scale were compared using iesstt for independent groups. The
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results are shown in Table 9.

Table 9. Ttest Results for Mean Scor@f@parisons According to Whether Teachers Take Learning Disability
Courses oNot

Group n X SD Mean t df p

Reading Taking course 130 1895 3.91
sub . 2.85 3.43 198 .005
Dimension Not taking course 70 16.10 7.85
During Taking course 130 17.10 411
Reading

2.2 2. 1 .002
sub Not taking course 70 1490 7.65 0 65 % .00
Dimensbn
After Taking course 130 2400 4.68
Reading

3.80 3.73 198 .003
sub Not taking course 70 20.20 9.70
Dimension
Reading Taking course 130 28.46 6.63
Assesment . 2.85 307 198 010
sub Not taking course 70 2447 11.71
Dimension

After the examination of Table 9, the mean scores of the teacherslinsebsions of MRSUS differ
significantly according to whether they have taken courses relatedto LD or not (t(433p=305).

Discussion, Conclusion and Recommendations

In this chapterin the findings section, the results obtained were discussed in the context of theféecise

relationship. This study aims to determine the views of teachers working with udergs on reading
comprehension practices that enable their students to develop metacognitive reading strategies. It is suggested
that children with LD have difficultiesith reading, one of the academic skills (Lyon et al., 2003). In addition,

many studie have shown that metacognitive strategies improve reading comprehension in students with LD
(Gajria et al., 2007; Gersten et al., 2001; Kim et al., 2012; Swanson & Vaugh, 2010). Considering the
LPSRUWDQFH RI PHWDFRJQLW L Y Horuprehéh€iovt sk Jtheir veiched HapentakBnUH D G L Q J
important responsibilities.

,Q VHDUFKLQJ IRU DQ DQVZHU WR WKH ILUVW UHVHDUFK TXHVWLRQ RI
Reading Strategies Utilit FDOH 05686 "~ WKH VhER fdoh\all Ruldividdhsionw of thé scale

ZHUH DQDO\HG XVLQJ GHVFULSWLYH VWDWLVWLFV PHWKRGV 7KH UF
HI[FHSW IRU WKH 3GXULQJ UHDGLQJ  GLPHQVLRQ RI WKH VB&80H .XWO
successful if he/she completes the scale succesafallyte of 70% or over. It was observedthat the teachers

achieved 76% success in the reading preparation dimension, 68%tHeniegding dimension, 80% afttdre

reading dimension, and 70% fhe reading evaluation dimension. According to these results, teachers were
determined to be successful except duthmreading dimensionyheretheir success rate duritige reading

dimension was identified as moderate. In a study conducted in Tunkel, &d Behriz (2018) showed that

teachers showed moderate success in using metacognitive strategies in their study with normally developing
children.Teachers working withD are expected to mast@oremetacognitive strategies than teachers working

with normally developing childrerThe fact that théeachers in this study were better than other teachers in

different studies in the literature maydhge totheir previous experience working witlD. After the evaluation

of the studies itheliterature, t was often shomthat teachers who try to enhance the reading skills of children

with LD should use metacognitive methods (Palladino e2@00). Another reason for attaining good scores of

teachers working with.D is that all teachers in Turkey takedamgraduate courses about children with special
needsTeachers who have completed all teaching programs complete their education by knowing what to do and

how to help children with special neetisaddition, the professional development of teachersmaedihrough

in-service training courses provided by the Ministry of National Education.

7THDFKHUVY PHWDFRJQLWL Yaddald) storesLvgie etslubrénVedddrding o ladnthey variable,
namely socieeconomic level. The scores of the teachergwempared according to the so€iconomic levels
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of the areas where they work in three categories; nuddle, and upper. As a result of the analysis, the scores

of the teachers working in upper socioeconomic areas were determined to be better thaneth@fsthe

teachers working in the low and middle socioeconomic areas in all subscales of the scale. No statistically
significant difference was identified between low and middle socioeconomic areas. Thisuggetts thathe
families of childrenfr;® ORZ VRFLRHFRQRPLF VWDWXYV DUH QR Wrhis@gmaytbee HVWHG L
UHODWHG WR WKH GHFUHDVH LQ WKH WHDFKHUYVY PRWLYDWLRQ DQG K
the child. In studies, it was observed that the sedibFRQRPLF OHYHO YDULDEOH KDG DQ L
knowledge about students witlD, their acknowledgment of the students in this group, and having information

about what interventions they should apply (Moothedath & Vranda, 2015). It is suggested #aivitedge

level of the teachers working in the upper socioeconomic areas about the children diagnosBdnasibette r

than the teachers working in the lower and middle socioeconomic areas (Atanga Jones et al., 2020). In areading
interventionbased sidy conducted with.D, a reading comprehension intervention program was applied to

children and the results were compared in terms of the SEL levels of the children. According to the results
obtained from the research, it was discovered that the chfidnerthe upper socioeconomic areas were more
successful than the children from the lower and middle socioeconomic areas (Talbott et al., 1994). According to

the assessment of the research findings and the resaltslaf studies in the literature altdber, an overlap

was identifiedbetween allthe results. In addition, it could be concluded that the increased success level of
students witiLD in the upper socioeconomic areas mentioned in the literature may have positively influenced

the efficiencyof HDFKHUV LQ WKH XWLOL]DWLRQ RI PHWDFRJQLWLYH VWUDW
who use interactive book reading methods in kindergartens in different socioeconomic areas. They revealed that
teachers working in the upper socioeconomic aepatied reading preparation, during reading, after reading,

and reading evaluation strategies completely, while the teachers working in the lower and middle socioeconomic
areas insufficiently implemented these strategies. Teachers working in upper sooio&careas were more

successful in the utilization of metacognitive strategies than teachers working in lower andupjie
socioeconomic areas.

The scores of the teachers participating in the study from the MRSUS were examined in four categories

accoding to their length of service:-9, 610, 1120 years, and 21 years and over. The scores of the teachers

from each sulwimension of the scale were compared separately according to their length of, sexdine

statistically significant difference wastbcted between them. In the literature, it is shthat the level of

knowledge and success of teachers escalate as their length of service increases (McGee & Richgels, 2003;

Pintrich, 2002). Besides, it is seen that the results obtained in this stady doincide with the results detected

in the studies in the literature. This study only aimed to investit@tenetacognitive strategy use levels of

teachers who do reading studies Wifh. For this reason, the prerequisite of studying reading skills lvist

was requireaf the participants included in the study. Thus, all teachers who try to enhance reading skills with

LD VKRXOG NQRZ PHWDFRJQLWLYH VWUDWHJLHY DQG XVH WKHP HIIHI

reading skills of children withD may have encouraged them to investigate metacognitive strategies and learn

about their useextensively. Also, the experience gained by experienced teachers over the years may have

eliminated discrepancies in knowledge betweenteachers who are at tmertgegfriheir professional life, but

who take undergraduate courses on metacognition. Thus, in some studies in the literature on the use of

metacognitive strategies, it has been suggested that the length of service is not a variable that makes a difference
'XUNDQ g]HQ 6XODN %HKUL]

The study group of the research consists of Turtéslchersprimary school teachers, and special education
teacherbranches. When the scores of the teachers attained from thngmsions of the MRSUS were
compared according to their branches, no statistically significant difference was identified. After the studies in
the literature are evaluated, it is concluded tréhary school teachers are good at using metacognitive
strategies such as reading prepara during reading, after reading, and reading evaluation (Sulak & Behriz,
2018). Besides, it is revealed that the metacognitive strategy skills of the students in the Turkish language
teaching program are successful in all areas. The utility of metiivegstrategies is a teaching method that
special education teachers frequently agplyacquire theacademic skills of children with special needs,
especially inthosewith LD. In the special education teaching undergraduate programs, there is infaromatio

the metacognitive strategy use methods in the content of courses such as teaching reading to students with
and special abilities and teaching Turkish to students with special needs. For this reason, teachers are expected
to be successful in the ligation of metacognitive strategies. As it is obvidusm the results, the scores of

special education teachers from the subscales of MRSUS are successful. In the same way, the scores of the
primary schoolteachers and Turkish teachers from the subso&MRSUS are vergood When the scores of

the teachers from the subscales of the MRSUS were compared according to their branches, no statistically
significant difference was identified between their scores. Because of the courses of undergraduateforogram
special education teacheiiacluding mainly metacognitive strategies and their experience in working with
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children with special needs, it could be expethatithey wouldbe better at using metacognitive strategies than
other teachers.hE fact ha the primary school and Turkish teachers are actively studying reading skills with

LD andthatthe metacognitive strategies method is the most commonly used method to enhance reading skills in
these children may have increased their awareness of thisasdaonsequentlymay prevent the emergence

of a difference between them. Along with the increase in awareness, teachers may have searched for their
shortcomings and tried to improve them. This may have led to the disappearance of statisticallargtignific
differences they had when compared to special education teachers.

After all the findings obtained from the study are evaluated together, it could be proposed that the teachers who
participated in the study are good at using metacognitive stratedlestying reading skills. Also, we could
statethat the strategies that teachers use only during a reading should be further developed. According to the
findings detected aftean H{DPLQDWLRQ RI YDULDEOHY SOD\LQJ D UtReOH LQ WK
strategies, it was revealed that taking courses relateD snd SELin the area where they wowkasaffecting

the level of metacognitive strategy use. It was also observed that teachers working in the upper socioeconomic
areas were better than thagerking in the lower and middle socioeconomic areas, and there was no difference
between the lower and middle socioeconomic areas in terms of their performance. In our study, another variable
that creatda difference was whether or not teachexsk courses forLD. It can be said that teachers who take
lessons ohD are better at applying metacognitive strategies than those who do not.

According to the results obtained from the research, it was seen that the teachers working in the lower and
middle socioeonomic regions used metacognitive strategies less. This situation may cause disadvantaged
students with learning difficulties to fall behind even more. It can be suggested that teachers working in low and
middle socioeconomic regions should be supportéhl in-service training programs. In addition, training
programs can be organized for families and school personnel regarding the access of students with learning
disabilities to special education support services.

In this study, datavas collected only fom teachers regarding the use of metacognitive strat&gigles should

be conducted by collecting data from students with learning disabilitiesder to deal with the use of
metacognitive strategies in all its dimensions. In addition, the studyiiged to the participation of only 200
teachers from the province of Ankara. In order to generalize the results of the study, data can be collected from
different citiesn Turkey.
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Abstract

This researctaimedto reveal the relationship between university studfimetacognitive awarene¢BlA) and
academic procrastination levelgdditionally, the moderator effects of gender agdhde level in ths
relationshipwere examined.The quantitativaeesearch method was adoptadddescriptive and associational
researchdesigns were used. Tirmample FRQVLVWHG R XQGHUJUDGXDWH VWXGHQW\
University in Tokat, Turkey The data wee collected usinga demographic information survey and the
Metacognitive Awareness Scale, and Academic Procrastination. Shaleesults showetthat students have a

low level of academic procrastination behavior and moderate to high level of cogniéirenass. There is a
moderate, negative, and statistically significant relationship between academic procrastination behavior and
MA; as MA increases, academic procrastination behavior decre@Bes.MA is a significant variable in
predicting academic pcrastinationl 7.8% of the variance in academic procrastination behavior is explained by
MA. The moderator roles of gender gmddelevel in this relationship are not statistically significant.

Keywords: AcademicprocrastinationMetacognitiveawarenes, Moderatorvariable, Regressionanalysis,
Universitystudents

Introduction

In its simplest form, procrastination refers to a person delaying soméatistgeshould do. The reason for the
GHOD\ LV XVXDOO\ WKk ddHhe WBrk ifi\Gusetidn QOxfend/ DiQibridry, 2020). Although
procrastination is often perceived as a negative behavior, this perceptionis not always true. There are situations
in which procrastination is favorable and approprifa:. examplepne can set the tasks to dodrder of
importance and postpone some tasks according to this order. Procrastination becomes a problem when people
unreasonably delay the tasks that they deem important and aim to cqnaptbéeextent that they feel worried

and sadturn the procrastation behavior into a habiand get substandard resultshis case, one can consider
procrastination alseingpathological (Ferrari, 1991; Ferratal, 1995; Milgram, 1991; Rothbluet al, 1986;

Steel, 2007; Van Eerde, 2003). Chronic procrastinési@a common and relevant problem that canmsestress

andleads to psychological function and adaptation disorders (Fetli1995).

Procrastinationbehavior is mainly analyzed as a personality trait or in association with certain situations

(SeQ p FeDad 1997; Steel, 2007; Taylor, 1979). As a personality trait, procrastinzgiobe definedhaking

postponement a habit in all areas, regardless of time or situ@iatrastingly situational procrastination is
transforming the act of procrastQDWLRQ LQWR D KDELW IRU D VSHFLIIORe®6fLUFXPV W I
the most common types of situational procrastinas@tademic procrastinati¢Gan & Zeren, 2019).

Academicprocrastinatioran be defineds usually or always delaying anademic task or assignment, causing

a studentto usually or always feel worried at a problematic level (Rothldtral, 1986).This is a highly

FRPPRQ EHKDYLRU DPRQJ XQdtAWHUVLW2G\DWRGH@WY dHUEXUWVHYHQ
2019)becuse theyave todeal with homework, exams, and different assessment activities in a limited time.
Additionally, the stress causedthe VW XGHQWVY GHVLUH WR |IXOItheiGamiliésiclaty UHV SR C
cause them to have difficulti@esganizngtheir academic lifegausing them to exhibit academic procrastination
EHKDYLRU %DONOV ,Q WXUQ DFDGHPLF Sldsséssohasgfailp@aVL R Q FDC

" Corresponding Author6 DD G HW $\ ®@dgén «@hetB&lcom
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course, prolonging the education period, having a low academic average, and missirg) eduicational
RSSRUWXQLWLHV $\GR+DQ g]ED\

Academicprocrastination behavior has a complex strugtwith various behavioral, cognitive, and emotional
dimensions (Ferrari, 1991). The factors that affect academic procrastination behaviorcedegbeized as
demographic and cognitive factoesd.,age, gender, standardized exam results), personal faetgrarfxiety,
pessimism, neurosis, job commitment), factors related topsetfeption €.g.,self-esteem, seléfficacy),
motivational fators (.g.,fear of failure, perfectionism, seifhibition), affective factors€.g.,situational
anxiety that includes test anxiety, depression, and low mood), and perforrekated factorsg.g.,time spent
on completing the task, deadlines, coursamlgs, overall academic average) (Van Erdee, 2008)y studies
investigate the relationship between academic procrastination behavior and different véiaile of these
studies arethe relationship between time spent on technology or technology#ntaddiction and academic
SURFUDVWLQDWLRQ (QJLQ *H Qet al, 2019)1tReélekionship betvi2 EnJacademic
procrastination and variables such as perfectionism, motivatiorreggifation, hope, trait anxiety, irrational
beliefs, sé#-efficacy, emotional intelligence, probleswolving, responsibility, and general competence

dHOLNNDOHOL ~$NED\ dHWLQ &H\KDQ et al( RO1E6; Naktiyo P& o *U
.0]100 2GDFO .D\D etal, 2068 1XO N)ImED N <XUWVHYHQ 'R+DQ <
UHQ WKH UHODWLRQVKLS EHWZHHQ WLPH PDQDJHPHQW DQG DFELC

the relationship between academic procrastination and variables such as age, gendenelyrdépament,

SODFH RI UHVLGHQFH HGXFDWLRQ OHYHO DQG DFD&HPAOF4;,DFKLHYHI
Memnun & Akkaya, 2009;2F DN % R\UD] gJHU $OWXQ uLULQ "XPDC
'sUPH] andthe relationship between valulBQG DFDGHPLF SURFUDVWLQDWLRQ $\\(¢
reveal that there are relationships at varying levels between the aforementioned variables and academic
procrastination. The determination of a relationship between academic procrastination beavéoiables

such as selfegulation, seHefficacy, problemsolving, and general competence in the literature leads to the
hypothesis that thereouldbe a relationship betwe®hA and academic procrastination (Bedel, 2017; Vural &

*+QG-]

Metacogniion, which is another variable of this research, is frequeatBrred to asthinking about thinking.

It is a regulatory system that helps individuals understand and control their own cognitive performance;
moreover, it enables individuals to be resgible for their own learning (Jaleel, 2016). Metacognitive
awareness (MA) is a competence that has significant effects on cognitive goals or tasks, metacognitive
NQRZOHGJH FRJQLWLYH DFWLRQV DQG F-Rurdukoval(20H3varediimwH JLHY )O|
has three dimensiongersonal awareness (PA), organizational aware(@Aj and judgmental awarenel).

Personal awareness refers to what individuals do to perceive and solve a subject or problem that is related to
them. Organizationawareness refers to individuals planning a process and acting in accordance with this plan

when SHUIRUPLQJ D WDVN RU SURGXFLQJ D VROXWLRQ WR D SUREOHP
evaluation of the learning or solution process and altessatfor learning and problessolving afterits

completion

There are studies in the literature that investigate the relationship bei#eand various variables. Some of
the prominent variables can be listed as follasdf-efficacy, problersolving, axiety, epistemological beliefs,

UHDGLQJ VNLOOV TXHVWLRQLQJ VNLOOV %DUV -Kalehtee 201 8; .Ro
6H]JLQ %DNOU **QGR+GX OHDUQLQJ DSSURDFKHV U0HQ DF
2019),gender, age, education level, seniority, and gr@dd YHO % D O W BtRIO 2&REO-XWOX

Kalender, 2018).

However,studies in the literature investigating the relationship betwt&rmand academic procrastination are

limited. While some ofthe studiesfound a moderate and negative relationship betwel@dnand academic

procrastination (Price, 2017; Wong, 201&#herstudiesevealeca lon OHYHO DQG QHJIJDWLYH UHODWL
9XUDO * ¢ Q G These differingesultsindicatea need for more research on the subjedhis

study, the moderator roles of gender and grade level variables in the relationship BdAvaet academic

procrastination behavi@reexamined. The reasdaor thisis thatsome literature reportedlatiorships between

MA andacademic procrastination and gender and grade. I®&EIFRUGLQJ WR 2KakhdergZB18x W O X

gender and grade level differentidtid. Memnun and Akkaya (2009) and Hashempour et al. (2015) found that

the grade level differentiaseVMA. Meanwhile dHOLN 2GDFO DQG <D\FO 'XVPH]

DFDGHPLF SURFUDVWLQDWLRQ EHKDYLRU GLIITHUHG DFFRUGLQJ WR Jt

determined that academic procrastination differed according to gender. All these results lead to the hypothesis

that gender and grade level may haweeffect on the relationship betwel# and academic procrastination.

Therehas beemo study investigating the moderator role of gender and deagé¢ variables in this relationship.
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Hence investigating the relationship between academic procrastinatidVA 2 in general and in the context
of its subdimensiong and the moderator role génder and gradevel will be an important contribution to the
literature.

ResearchPurpose

This study aims to reveal the relationship between university stufismatde mic procrastination behavior and

MA, including its subdimensiong personal, organizational, ajddgmental awarenesgdditionally, the

moderator effect ofjender and grad® HYHO YDULDEOHYV RQ WKH UHODWLRQVKLS EHW
academigrocrastination behaviois examinedThe research questions are as follows:

1. :KDW DUH WKH OHYHOV NRlanti@4 stltlichehsidhg pevgond Hi@anizafonal, and
judgmental awarenegsand academic procrastination behavior?

2. Do the personabrganizational, anfudgmental awarenessd university students significantly predict
their academic procrastination behavior?

3. Does gender play a moderator role in the relationship betMferand academic procrastination
behavior of university students?

4. Does graddevel play a moderator role in the relationship betw&énand academic procrastination
behavior of university students?

Method

The study adopted a quantitative research methddsecdhon-experimentatiescriptive and relational research
despns(see Glineret al, 2009). The sampleas determinethrough the descriptive research metladl the
OHYHOV R MA &hdXacadepit pricrastination behaw@re presentedsing descriptive statistics. The
relationship betweeMA and academic porastination behavior and the moderator role of gender and grade
level variables in this relationshigasdeterminedhrough correlational research methods.

Sample

The studysample FRQVLVWHG RI XQGHUJUDGXDWH VWXGHQWnlokatw XG\LQJ D
Turkey, the students were selected through the convenience sampling method. From the students included in the
sample, 58%f(= 217) were female, and 42%= 158) wee male; 25%f(= 94) were¥ gradelevel, 14% ( =

53) were 24 grade; 28% f(= 104) were 3 grade; and 33%f & 124) were ® grade. Further, 40.5% of the

studentqf = 152)are undertakingheir studiesin the science and literature department; 34%X27) in the

Islamic studies department; and the remaining 25.6% 46) inthe education, social and human sciences,
economics and administrative sciences departments, faculties of health and applied sciences, and gastronomy
undergraduate program of@urism and hotel management college.

Data Collection Tools

The research useadldemographic information questionnaamed theMetacognitive Awareness ScdléCAS),
and Academic Procrastination Behavior Scale as data collection tools. The researched gnemmographic
information questionnairepnsistingdf three questions.

The MCAS was developed byO tDibrtdkoca (2013)lt consists of three dimensions and 18 items. The
dimensions ar®A OA, andJA This scale has apoint Likerttype rating.) O tDDrédikoca (2013), reported

tKkH &URQEDFKTY DOSKD UHOLDEL O LTW\sd® IO WKK\H &AFD@ED BKTV DIOSKB W N &
study was .9(Permission to use the scalas obtainedia e-mailfrom the researcher who develojped

Aitken (1982) developed thAcademic Procrastination Behavior Scale, which was adapted into Turkish by

Balk O Vv . It consists of one dimension and téms andusesa 5point Likerttype rating. Validity and
reliability studieson the scalehave found it YDOLG UHOLDEOH DQG XVDEOH 7KH &UR
coefficient of the scale was .88 BD O N\O V VWKIB\WVFDOHTV &URQEDFKfV DOSKD UH!

was .86Permissiomse the scale was obtaingéa e-mail from the researcher who adapted it into Turkish.
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Data Collection and Analysis

The questionnaires werfdled out online by the participantghrough one of the online questionnaire/scale
SUHSDUDWLRQ DQG DSSOLFDWLRQ SURJUDPV :LWK WKH KHOS RI OH|
some of the data collection was conducted through the online distance education portal, andeserteface
interactionswith the participantsThe data collectiomook an average of 185 minutesper participantThe

entirety ofthedatawere collectedh the 201922020spring semester.

The data analysis usélde descriptive statisticef percentage,réquency, mean, and standard deviation, along

with the Pearson correlation coefficient and multiple regression analysis. The SPSS 18.0 package program was
used for the analyses.

Ethics Committee Approval

This study was conducted based on the permissBMbDLQHG IURP WKH 7RNDW *D]JLRVPDQSD

and Human Sciences Research Ethics Committee dated 02.03.2020, session number 02, and decision number
08.

Findings

Table 1 presents the descriptive statisticthef XQLYH UV LW\ V W X CrhQivatiofh tenddnGaRLF SUR
and the suldimensions oMA, which are personal, organizational, gndgmental awareness

Table 1.Descriptivestatistics

Variable N Minimum Maximum :C Ss
AP 375 1.00 4.25 2.13 .62
MA 375 1.39 5.00 3.79 .63
PA 375 1.25 5.00 3.83 .65
OA 375 1.67 5.00 3.87 73
JA 375 1.25 5.00 3.59 .83

AP: Academic Procrastination, MA: Metacognitive Awareness, PA: Personal AwareligSsganizational Awareness, JA: Judgmental
Awareness

As shown in Tale 1, the academic procrastination scale mean score was 2.13; the total mean #wdre of
MCAS was 3.79; thé®?Adimension mean was 3.83; tlEA dimension mean was 3.87; and thedimension
mean was 3.57. Both scales consisted of-poifit Likert-type ratng. High scores on the academic
procrastination scale indicated high levels of academic procrastination, and high scordd@ASheignified

high levels ofMA. One can derive thastudentsdisplayed a lowr than medium and close to ldewel of
academiqorocrastination behavipanda higher than medium level MA. Among the suldimensions oMA,

OA has the highest mean score, dAdas the lowest.

Table 2 presents the correlation analysis betwdénand its suldimensions and academic procrastination
behavior.

Table 2.Correlatiorcoefficients betweemetacognitive awareness and academic procrastination

PA OA JA MA
Pearson Corr. Coef. i.405 i.394 i.300 i.422
AP p .000 .000 .000 .000
N 375 375 375 375

As shown in Table 2, there is a negativeyderate, and statistically significant relationship between academic
procrastination behavior ahdA (r i p < .05). Upon examining the relationship®#, OA, andJAwith
academic procrastination behavior separately, there were statisticallycsigiélationships between all three
dimensions and academic procrastination. The relationship beBweand academic procrastination was at a
moderate levelr( i p < .05), whereas the relationship betwé®handJAand academic procrastination
wes at a lowleveln( p<.05;r i p<.05).
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The study used stepwise multiple regression analysis to determine which of the personal, organizational, and
judgmental awareness variabkethe subdimensions of MA 2 are effective in predicting ademic
procrastination behavior.

The assumptionsvere checked dfore starting the analysidhe normaldistribution and homogeneity

distribution of residualsire presentedn Figures 13. As seen inthefigures there was no violation that would
prohibitthe continuation of the analysis.

Figure 1. Residudlistributionhistogram Figure 2. The AP graph of theresiduals

Figure 3. Thescatterplot of theesiduals
Table 3 presents the results of the multiglgression analysis.

Table 3.Regressioanalysis results to predict academic procrastination

Model B Sk t p R R F p
Constant 3.634 178 2042 .000

PA {391 046 {405 (854 oop ‘402 -164 72.99 .000
Constant 3.774 181 20.81 .000

PA i 243 065 {251 3.72 .000 .431 .185 42.36 .000

OA {183 058 {213 316 .002

From Table 3,it can be seen th&®A and OA, which are two of the three dimensionsMA, significantly
predict academic procrastination behavior. Judgalewareness was excluded from the analysis because it did
not significantly contribute to the model. The first model analy2éanly, while the second model analyzed
PAand OA together. Both models are statistically significafi (1.373)= 72.99, p< .05;Fdr (1.372)= 42.36,p <

.05). Personalawarenessconsidered alonexplains about 16% of the variance in academic procrastination;
when considered together wiiA, it explains 18.5% of the variandgffect sizes (Cohefd) were .196for the
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first model,meaning medium effedVIF = 1.196, tolerance 836), and .227or the second modeteaning
medium effectlso(VIF=1.227, tolerance 815) (see Cohen, 1988).

The study used dummy coding on the gender variable to determine the modematof geinder in the
relationship betweeMA and academic procrastination (Figure 1). The male categasyaccepteds the
reference value and coded female students as 1 and male students as 0. Further, the interaction bbteen the
variable and the gendeariable was dummygoded. In addition, the regression analysis inclidAdn the first

model and the interaction variable in the second model in predicting academic procrastination.

Table 4.The moderation analysis for the variable of gender

Model B SE t 0 R R wge;
Constant 3.715 178 20.86 .000

MA i.417 .046 1i.422 {8.99 .000 422 178 80.88 000
Constant 3.735 179 20.87 .000

MA i.433 .048 1{.438 1i8.94 .000 .425 .181 1.25 .264

InteractionMA*Gender) .017 .016 i.055 1.12 .264
Model: Faf1,373= 80.88 p< .05; ModeF: Far2, 3727 41.09 p< .05

As presented in Table MA is a significant variable in predicting academic procrastination behavier (

i p <.05). TheMA variable explains1.8% of the variance in academic procrastination behavior. There is

a statistically significant decrease in academic procrastination behaWigy asreases. The moderator role of
gender in this relationship is not statistically significaiit3(R?2- R21) = .003 p = .264; i ,p=.264.

Being male or female does not significantly differentiate the relationship betwee8 &) W L MASImIQ W V
academic procrastination behavidhe effectsizes (Coheifi?) were .216 for the first modéVIF = 1.216,
tolerance =822) and .221 for the second mod®IF = 1.221, tolerance 819). Both effect sizes indicate
medium effect.

The study used dummy coding on the griedel variable to determine the moderator role of gtadel in the
relationship betweeM A and academic procrastination. The fiysiar student groupasthe reference category,
based on the hypothesis that university educa#esl would increaséA. Dummy coding was performed for
the secondthird and fourthyear studentsThe interaction & the MA variable with the dummy coding of each
gradelevel washencalculated. The regression analysis inclubidin predicting academic procrastination in
the first model, and the three interaction variables obtained togetheMwitivere included intie second
model during the analysis.

Table 5.The moderation analysis for the variable of grade level

2
Model B SE ( b R R Eicm‘rfie
Constant 3.715 178 20.86 .000
MA 417 046 {422 i8.99 o000 -422 -178 80.88 .000
Constant 3687 179 20.58 000
MA 404 050 1.409 {814 .000
InteractiofMA*2 dgract) 024 026 .050 .908 .364 .430 .185 1.05 .369

Interaction (MA*3"grade) 1.010 .021 i.029 i.481 .631
Interaction (MA*4"grade) i.019 .020 i.055 i.908 .364
Modef" Fy a75= 80.88 p< .05; Modef: Fy, 570~ 21.02 p<.05

As shown in Thle 5, the gradéevel variable did not play a moderator role in the relationship betieand
academic procrastinatigril 3 R?2- R21) = .007 p= .369. The beta coefficients of the three interaction values
created ardikewise not statistically signifiant ( = .050p = .364; i p = .631,; i p = .364).
Being indifferent graddevels does not cause a significant difference in the relationship betweemthAeand
academic procrastination behavidhe effectsizes (Coher?) were 216 for the first modelVIF = 1.2186,
tolerance =822 and .227 for the second mod&llIF = 1227, tolerance =815). Both effect sizes indicate
medium effect.

Discussion,Conclusion, and Recommendations

The results indicate that university students tend to hémeer than mediunkevel of academic procrastination.
Thisis similar toWKH UHVXOWYV RI $\GO Q D Q@&saddodDdtEfin universitylstdde misDIteF K
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(2019) worked with vocational school students and discovered a low to moderate level of academic
SURFUDVWLQDWLRQ EHKDYLRU &RUDU9), in theirDé&archXnitiD @eeDiQeG *+ Q G ¢ ]
teachersfoundthat the studentsdemonstratedbove averagand moderatéevelsof academic procrastination

behavior, respectively.

This studyfoundthat university students had a higher than moderate levé¢RoRykut et al.(2016) and Deniz

et al.(2014) in their studies in which they investigated pxeH U YL F H M@ HsnHa( td thig $tudy, found

that students had a higher than moderate level and high leM& afespectively. From the sudimensions of

MA, OA has the highest mean score, dAdas the lowest mean score. Organizational awareness refers to the
steps of planning in the learning or problewlving process and implementing this pldA refers to the
evaluation of alternative methods after coetig the process) O {blréiukoca, 2013)Accordingly, one can
derive thatthe participanistudents are more interested in the learning or prolsielving processandgive
relatively less importance to the evaluation stage after the completion of the process.

There was anegative, moderate, and statistically significant relationsfupnd between academic
procrastination behavior dnMA. The study results of Bedel (2017) and Wong (2012), who investigated a

similar relationship, support the findings of this study, wheréda&H ILQGLQJV RI 9XUDO DQG *QG
dOUONoO GLIIHU 9XUDO DQG *+QG-] DQG dONUONo©O LGH
the two variables. Considering the relationships in the context oflisubnsions, there was a mode

relationship between se#wareness and academic procrastination, and there werkeelwstatistically

significant relationships betwe&»A andJA and academic procrastination. Personal awareness refers to what
individuals do to perceive and solvsabject or problem that is related to them. Accordingly, one can interpret

that students can significantly reduce academic procrastination behavior if they recognize their strengths and
weaknessediecomeaware of the conditions under which they can leaane easily, know what they need in
problemVROYLQJ DQG FUHDWH WKidukataRRAB)V WUDWHJILHY )YOUDW

Personal awareness a@d, which are suldimensions oMA, significantly predict academic procrastination
behavior. Judgmental awareness does significantly contribute to the modePersonalawarenesslone

explains about 16% of the variance in academic procrastination; when considered togei®éy iviglxplains

18.5% of the variance. Metacognitive awareness is a significant variable ictipmgdcademic procrastination
behavior when considered as a whole. THA variable explains 17.8% of the variance in academic
procrastination behavior. There is a statistically significant decrease in academic procrastination behavior as
MA increases. VWDO DQG *«QG-] FDOFXODWHG WKH H[SODQDWRU\ SRZ
variance in academic procrastination behavior as 27%, whereas Bedel (2017) calculated the explanatory power
of metacognitive regulation and mindfulness for the varian@eademic procrastination behavior as 37%. The
models are statistically significant in both studies. Accordirtpéocurrenstudy, although the percentages of
explanation differ, they show mutually supportive results in terms of finding a signifidatibrship between

the two variables. Bytamaet al. (2017) stated that metacognitive beliefs about academic procrastination
behavior significantly predict academic procrastination, and this variable teglkamatory power of 5%f the

variance in acadeimprocrastinationConsidering that metacognitive beliefs about academic procrastination are
related to general metacognitive awareness, one can séyahasultof Bytamaret al. (2017)and this study

support each other. In his experimental reseaBtfgykholeslami (2017) concluded that cognitive and
metacognitive strategies reduce academic procrastination behavior in students with low academic achievement.
The results hereialsoprovideadditional evidence for the significant relationship betweero variables.

The gender and gradevel variables did not play a moderator role in the relationship betiviemnd
academic procrastination behavior. Based on these findings, the following recommendations were made:

1. $V VW XIAHED W bW averageompared with other dimensions MIA, researchers can conduct
informative studies on students to evaluate the process after the predidng and learning
processes.

2. There is a significant relationship betwedA and academic procrastination, a4 is avariable that
significantly predicts academic procrastination. Because academic procrastination decr&ses as
increases, researchers can conduct studies to indvidase

3. Researchers caninvestigate the variables that play a moderator role in thestdlabetweeMA and
academic procrastination.
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Abstract

The percentage of students with lower academic achievement than their peers due to theiccuitgcal
disadvantages is globally accepted as an indicator of inequality. Some students, despite thantatisagare

as successful as their advantaged peers. The family and individual characteristics and academic experiences of
these students, who are referred to as academically resilient, provide useful information to the institutions that
work to increase¢he academic success levels of other disadvantaged students. Accordingly, this study aims to
determine the individual characteristics of academically resilient students, focusing on the PISA Turkey results.
In line with the OECD criteria, an equal numbefr academically resilient (N=214) and academically
disadvantaged (N=214) students participated in the study. Students whose economic, social, and cultural index
values are amongst the bottom 25% were considered to be disadvantaged, and those who peléeeingd a

and above in reading proficiency were regarded to be successful. Eighteen individual characteristics measured
within the scope of PISA research were included in the study as independent variables. A binary logistic
regression analysis was usedtie analysis of the data. The regression model created in line with the findings
predicted 67 percent of the variance in academic resilience and made an accurate classification of 85 percent. In
order of their power, the predictors of academic resiliemeegrade repetition, use of metacognitive learning
strategies (understanding, summarizing, evaluating credibility), reading for enjoyment, attitude towards
academic competition, sedffficacy, and the desired occupation.

Keywords: Academic Resilience, BA, Individual Characteristics

Introduction

Inequality in accessing education is a common problem, especially imémme countries, despite new and

improved capabilities. Inequality begins within the family and persists in the educational envirobutent

depending on the quality of the education provided, it may partially decrease in time. Factors such as living in a

low socioeconomic status household, inability to study at home, health problems, being an immigrant, and
insufficient school opportuties lead to and deepen inequality in education (Jacob and Holsinger, 2008;
UNESCO, 2018; World Bank, 2018). One of the main goals of education systems is to prevent the emergence of
differences in the academic achievement levels of students due to shagdiated (Niemi, 2021). Negative
FRQGLWLRQV WKDW DULVH IRU GLITHUHQW UHDVRQV GR QRW DIIHFW
UHVLOLHQW ™ DUH WKRVH ZKR FDQ EH DV VXFFHVVIXO DV WKHLU DGY
cognitive and affective characteristics of these students and the conditions that lead them to succeed under
negative conditions have been a topic of interest for a long time (Martin & Marsh, 2006). The OECD uses the
proportion of academically resilient semts as an educational inequality indicator. The higher the number of
academically resilient students is in a country, the better educational equity is achieved (OECD, 2018a). PISA,

in addition to academic tests, encompasses measurement tools to deteeninavidual characteristics of
academically resilient students in a muimensional manner. Reports on academic resilience are published by

the OECD based on the PISA results. In these reports;dotaritry comparisons are made and findings on
educatonal inequality are presented. Turkey is among countries in which the number of academically resilient
students is low and therefore, educational inequality is prevalent (OECD, 2018a; Agasisti et al., 2018).
Identifying the individual characteristics ofademically resilient students that lead them to success provides

useful information that will help reduce educational inequality. Studies that investigated the individual

" Corresponding Author6 « O H \ P D,8ul$yfadav@marmara.edu.tr
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characteristics of academically resilient students based on PISA Turkey data (hlb&Wazar, 2021; Yawz,

<eFH XWLOL]JHG D IHZ YDULDEOHYV ZKLOH LQ WKLV VWXG\ D E
that the findings of this study will serve as a guide for educational researchers and practitioners. This study aims
WR SGHWHUPLQH WKH LQGLYLGXDO FKDUDFWHULVWLFVY WKDW SUHGLF\
Accordingly, answers were sought to the following reseaqeéstions:(1) What distinguishing personal
characteristics distinguish acadentigaesilient high school students from low socioeconomic backgrounds?
(2) How predictive of academic success levels are individual characteristics of high school students from low
socioeconomic backgrounds?

Literature Review

Academic Resilience

Resilience is defined as the ability of an individual to successfully overcome adversity brought about by
negative life situations (Chung, 2008). Resilience is a positive factor that helps with adaptation rather than a
personality trait; it refers to exposureaiad coping with difficulties and the environment's support to cope with
them (Lutha & Cicchetti, 2000). Resilience can be a topic of discussion when an individual faces difficulty and
successfully overcomes and copes with it. The difficulty mentionederddfinition is the environmental
conditions that threaten or prevent the fulfillment of developmental tasks at respective ages (Schoon, 2006).
Different types of resilience are named in accordance with the areas on which they focus, as in psychological
resilience (Fletcher & Sarkar, 2013), academic resilience (Martin & Marsh, 2006), physical resilience (Whitson,
Duan 3BRUWHU 6FKPDGHU O0R UEhrérickR 6N end entbfobay @silience (Grant & Kinman,
2014). In particular, the studies on regilie in the psychology literature, which constitutes the basis of studies

on other types of resilience, focus on the findings obtained from traumatized and distressed individuals and risk
groups who perform better than expected. In the psychology literaierdirst studies on resilience, which
focused on psychological issues, date back to thel®iDs (Lutha, & Cicchetti, 2000).

On the other hand, the first studies on academic resilience, which focused on the experiences of immigrant
children, date bacto 1991 (Waxman, Gray, & Padron, 2003). There are two definitions of academic resilience

in the literature due to the difference in classifying the problems that negatively affect students' academic
achievement levels Academic resilience is defined blget OECD (2018a, p.6) as "students who succeed in
school despite coming from a socioeconomically disadvantaged backgr@indlarly, Agasisti and
Longobardi (2014) defined academically resilient students as those who come from a disadvantaged socio
econonic background and yet achieve a relatively high level of academic achievement. As can be seen in these
definitions, a low soci@conomic background is regarded as the main obstacle to academic success. Martin
(2013) defined academic resilience as studecwpacity to overcome problems that prevent academic
development.

Similarly, Cassidy (2016) defined academic resilience as the increased likelihood of educational success despite
adversity. According to Wang, Haertel, and Walberg (1994), academic resiigethe heightened likelihood of
success in school and other life accomplishments despite environmental adversities brought about by early
traits, conditions, and experiences. These three definitions represent varying opinions on the barriers to
academissuccess. It can be seenthat in these definitions, different factors such as the status of the student group
(low SES, being an immigrant or minority, etc.) and negative conditions (poverty, the situation at home,
studying environment, number of siblinghaving a single parent, school facilities) were taken into
consideration (Waxman et al., 2003).

Individual Characteristics of Academically Resilient Students

A number of variables were found in studies on the distinguishing personal characteristiedeshiaally
resilient students. In a compilation study by Gafoor and Kottalil (2011), the personal characteristics of
academically resilient students were identified and grouped under four dimensions:chiltiiprotective
factors (motivational factors eff-beliefs, cognitive factors, metaognitive factors, emotional relationships,
social skills), withinfamily protective factors (parental expectations, parental involvement, total family
environment), withirschool protective factors (school organizadbfactors, school atmosphere, teacher
behavior, instructional factors, peer behavior), and witlimmunity protective factors (personnel support,
community resources, cultural support).

The PISA test, performed by the OECD, offers a broad framewdheohdividual characteristics that improve
academic resilience. When they are provided with better educational opportunities, the academic achievement
levels of students from low socieconomic backgrounds increase more than those of other similar
disadvaitaged students. Good educational opportunities include rich teaching materials and equipment, various
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extracurricular and social activities, and attentive and supportive school administration. The teaching strategies
employed by teachers (studemnterel, feedbackntensive, questioning) and the time students spend at school
for classes also affect learning (Agasisti & Longobardi, 2014; Agasisti & Longobardi, 2017; Agasisti et al,
2(&' *D Wb YBEte>spo et al., 2019; OECD, 2018a; Santovdd UQD QG H | &RUWPV
A student who is academically resilient has a strong sense of belonging to their school (Aydner & Kalender,
2015). Despite coming from low socioeconomic backgrounds, academically resilient students have better access
to learnng environments, computers and the Internet, other academic resources, and reading materials than
other disadvantaged students (OECD, 201Aap, parents' education levels of academically resilient students
are higher than those of other disadvantagedents (Karklina, 2012). Having received {@&hool education
fosters better academic achievement at later ages (Cheung et al., 2014). Academic resilience is regarded as an
alterable attribute affecting students' school success rather than a fixederhzisgic{Waxman et al., 2003).
Numerous factors have been identified in studies carried out to investigate the individual characteristics that
help students achieve academic resiliedoademically resilient students have higher expectations for their
study period (Cheung et al., 2014; Erberer et al., 2015; SandokhlU QiQ G H ] %LDORZROVNL
more time for homework (Sandoval, 2016), have better attitudes toward learning (Frempong et al., 2016;
OECD, 2011), and are more sebinfident* D U ftd3po et al., 2019; SandovalH U QD Q G H | &RUWDPV
self-efficacious (Cheung, 2017), motivated (Agasisti, & Longobardi, 2014; Cakir, 2011; Sahtevendez,
&RUWDPYV D hferadd (Wi uhd) 2610 H

Identifying Academically Regt Students

A specific level of disadvantage and success must be sought in identifying academically resilient students. PISA

and TIMMS tests consider economic, social, and cultural variables in determining disadvantaged groups. The

PISA index of economicsocial, and cultural status (ESCS) takes into account parental occupation and the
highest level of parental education, as well as possessions related to family wealth and home educational
resources (educational materials, number of books, cars, computsisal instruments, etc.) (OECD, 2018b).

7KH KRPH HGXFDWLRQDO UHVRXUFHV +(5 LQGH[ GHYHORSHG E\ 7,0
PRWKHUYYV KLJKHVW HGXFDWLRQDO OHYHOV WKH QXPEHU RI ERRNYV
Fonseca, 209). While students whose PISA ESCS index values are amongst the bottom 25% are considered to

be disadvantaged (OECD, 2018b), TIMMS divides students according to their HER index scores into three
levels: high, medium, and low, and those who are at the do®l lare considered to be disadvantaged. The
characteristics of the group in which the study is carried out are another pivotal variable in the identification of
disadvantaged students. In relevant studies, being an immigrant, minority, or disabledtiscraga criterion

WR EH LQFOXGHG LQ WKH GLVDGYDQWDJHG VWXGHQWVYT JURXS $QDJ!
Stefanidi, 2016; Freeman, Stoch, Chan, & Hutchinson, 2004; Perez, Espinoza, Ramos, Coronado, & Cortes,
2009).

The second criterio in determining academically resilient students is the percentile of those who will be
considered successfulStudents who achieve a level 3 or higher in mathematics, science, or reading are
considered successful by the OECD (201&@asisti et al. (208) emphasized that for students to be
successful, they must perform at level 3 or above in all three areas. In addition, values such as the top 20, 25,

and 33 percent are taken as theaffitvalues. In their studies on TIMSS scores, Cheung et al. (2044d3isti

et al. (2018), Erberer et al. (2015), and Sandovédl UQIiQGH] DQG %LDORZROVNL DGR SW
determining successful students.

Characteristics Taken into Consideration

Within the scope of the PISA test, many different types @ datfamily, school, and individual characteristics

are collected. In this study, the dimension of individual characteristics was taken into consideration, and family
and school dimensions were excluded. Descriptive information about the variablesllsves fo

Metacognitive KnowledgeMetacognitive knowledge is a higherder thinking process that includes active
control over cognitive processes. Metacognitive knowledge helps learners to plan and allocate learning
resources, monitor their current knowledgnd skill levels, and evaluate their learning level during problem
solving or knowledge acquisition (OECD, 2014). In PISA 2018, three metacognitive strategies were evaluated
in the reading field: summarizing and understanding a text, memorizing, anssiags¢he quality and
credibility of sources included in the texts. While the first two strategies were evaluated in previous years, the
third strategy was added in 2018 to emphasize the credibility of digital means of communication (OECD,
2018b).

Expectdions for the futureThe students' expectations were evaluated by their desired occupations. The more
prestigious the occupations, the higher the scores they contributed. (OECD, 2018b).
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Reading for enjoymenithis refers to how much the student enjoyadieg (OECD, 2018b).

Attitudes towards learning at Schoakfers to students' attitudes towards education and training at school
(OECD, 2018b).

Competitivenessrefers to the students' ability to cope with the competitive learning environment (OECD,
2018b).

Motivationto mastertaskdJ HIHUV WR VWXGHQWVY PRWLYDWLRQ WR SHUIRUP DFD

Fear of failuree UHIHUV WR VWXGHQWVY IHDU RI DFDGHPLF IDLOXUH $OWKR X.
study harder, it usually negatiyedffects students' academic achievement levels (Martin, 2002).

Subjective welbeing:r efersto anindividual's overall satisfaction with their lives as well as their perception of
their feelings about it (Diener & Ryan, 2009). Students with higherdefedubjective wetbeing may be more
successful academically (Nickerson, Diener, & Schwarz, 2011)

Seltefficacy:rHIHUV WR RQH V EHOLHI LQ RQHTV RZQ FDSDFLW\ WR IXOIL
(Bandura, 1987). Sekfficacy is important i developing academic resilience (Rachmawati, Setyosari,
Handarini, & Hambali, 2021).

Mastery goal orientationRefers to the aspiration and effort towards achieving learning goals, perpetuated by
intrinsic motivation (Pintrich, 2000).

Sense of belonigg at school Refers to students' perceiving and experiencing respect, acceptance, and
embracement. Thanks to these feelings, students feel a sense of belonging to the school (Strayhorn, 2018).

Cognitive flexibility:refers to the use of knowledge angberience to develop, adjust, and combine ways to
cope with novel and different situations (Spiro, 1988).

Grade repetitionrefers to whether the student has repeated a grade or not.

Method

Research Model

In this study, the relational screening moddiicki aims to determine the presence of two or more variables and

to specify the relationships between the variables, was adopted. The relational screening model is used to
identify the direction and strength of the relationship between two or more var{@ileswell & Creswell,

2017). A binary logistic regression analysis was performed on PISA data to determine academically resilient
students'individual characteristics.

Participants

PISA assesses fearold students who receive fate-face educatiomegardless of the type of educational
establishment inwhich they are enrolled, their s@zionomic levels, and the country (PISA, 2018b). As a part

of the PISA test performed by the OECD, data on students, families, teachers, school administrators, and
schools is also collected. The data obtained from the PISA test, takenby selected students from each country, is
used to draw up a general report, and the OECD databases are available to researchers for detailed analysis. 189
schools and 6855 students frdirkey participated in the 2018 PISAtest. The academically resilient students
were identified in line with the criteria set by the OECD. Accordingly, students whose economic, social, and
cultural index scores are amongst the bottom 25% were selectedrdtp is made up of Turkish students who

are classified as socieconomically and culturally disadvantaged. PISA tests evaluate students in three
academic areas by means of detailed questions. Since the major domain was reading literacy in PISA 2018, the
scores obtained from reading questions were taken into account in the selection of successful students in order
to include the variables related to reading in the data analysis. Of the students whose ESCS scores are amongst
the bottom 25%, those who perifioed at level 3 and above in reading proficiency were included in the study. It

was accepted that 214 students (3.1%) who met both criteria were academically resilient. For comparison
purposes, 214 students who are among the bottom 25% in terms of E3€Skat@erformed belowlevel 3 in

reading comprehension were also included in the study. Descriptive information about the students included in
the study is given in Table 1.
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Table 1: Descriptive information about students included in the study

Not Redlient Resilient Total
F % F % F %
Gender Bc_)y 118 55,1 79 36,9 197 46,0
Girl 96 44,9 135 63,1 231 54,0
General Secondary Educatior 96 449 182 85,0 274 64,9
School Type Vocational and Technice
Secondary Education 118 55,1 32 15,0 150 35,0
Total 214 100,0 214 100,0 428 100,0

Data Collection Tools

The researchers developed measurement tools whose validity and reliability were proven and were used in
collecting PISA data. The variables of grade repetition and gender are binary categorical. G&eaiutams,

the answer scale, and sample questions regarding other variables are given in Table 2. In the PISA database,
standardized total scores are obtained from both the raw answers given to the scale items and the sum of the
answers given to the ites. In this study, these standard scores were used, and as per the PISA technical report,
the scales were accepted to be valid and reliable, and no further analysis was performed on the results.

Table 2: Descriptive information about variables

Variables

(PISA Codes) Items (N) Scale Sample ltem
Understan(_jmg and 6-point (Not useful at | quickly read through
remembering 6 all- Very useful) the texttwice
(UNDREM) y :
Summarising 5 6-point ert (Not useful at ;::rgl}?aglogsorzgn
(METASUM) all- Very useful) y .
sentences as possible.
Assessing credibility 5 6-point (Notusefulatall & KHFN WKH VH
(METASPAM) Very useful) address
. What kind of job do you
Eépt)ﬁgt(eBdSc')\;I:‘;:)upatlonal Open ended expect to have when yol
areabout 30ars old?
Joy/Like reading 4-point (Strongly .
(JOYREAD) 5 disagree Strongly agree) | read onlyif | have to.
gg:zidnzsefggvav}triiz 3 4-point (Strongly Trying hard at school is
(ATTLNACT) disagree Strongly agree) important.
Competitivenss 4-point (Strongly ! .e”JO.YWOTk'”g In
(COMPETE) 3 disagree Strongly agree) situations qulvmg
competition with others.
Work mastery 4 4-point (Strongly | find satisfactionin
(WORKMAST) disagree Strongly agree) working as hard as | can
; When | am failing, |
Fear of faiure 4-point (Strongly ’
3 . worry about whabthers
(GFOFAIL) disagree Strongly agree) think of me..
Subjective weHlbein .
(SV\;BP) 9 9 4-point (Asla Hep) Happy
Self Efficacy 5 4-point (Strongly | uswally manage one
(RESILIENCE) disagree Strongly agree) way or another. 01 02
Mastery goal orientation 3 ﬁ;gg%(e'\ln?éf‘t t?:etrgf of My goal is to learn as
(MASTGOAL) me) y much as possible.
Belonging to school 6 4-point (Strongly agree | make fiends easily at
(BELONG) Strongly disagree) school.
Cognitive flexibility 6 5-point (Very much like | can deal with unusual
(COGFLEX) me-Not at all like me) situations.

Source: (OECD, 2018b)
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Data Analysis

Percentage and frequency values were calculated for the descriptivetetistias of the students included in

the study. A binary logistic regression analysis was performed to identify academically resilient students'
individual characteristics. Binary logistic regression analysis is performed when the dependent vaiirzdnlg is b
categorical and the independent variables are interval, ordinal, or categorical. In this study, gender and grade
repetition variables were categorical, metacognitive knowiedge was ordinal, and other variables were interval.
The low number of assumptis in logistic regression analysis also makes it easier for researchers to perform
the analysisin logistic regression analysis, there should be no extreme data values and or multicollinearity
between independent variables (Hilbe, 2009).

Results

In binary logistic regression analysis, there should be no extreme data values or multicollinearity between
independent variables. Tolerance and VIF values were calculated to find out whether there was multicollinearity
between the variables. To be suitabletfee analysis, the tolerance value of the variables should be below 1 and

the VIF value should be below 10 (Hilbe, 2009). The VIF and tolerance values were found to be below the
respective cubff values, indicating no multicollinearity between the vdeab In this study, standardized
residual values were calculated through casewise diagnostics to detect outliers. In this study, standardized
residual values were calculated through casewise diagnostics to identify any outliers. Standardized residual
values above 3 were accepted as extreme. No outliers were detected in this study. The data analysis started after
the assumptions were provided.

Table 3: The result of the binary logistic regression analysis performed to determine the individual
characteristis that predict academic resilience

Exp(B)  95% C.I.for EXP(B)

Independent variables c B SE Wald df Sig. Odss Lower Upper
oeff. Ratio

Grade Repetition (Yes) 3,445 845 16,640 1 ,000 31,348 5,988 164,098
Expected Occupatione ,029 ,008 11,775 1 ,000 1,029 1,012 1,046
Status
Understanding anc ,634 175 13,087 1 ,000 1,886 1,337 2,659
Remembering
Summarising ,900 180 25,091 1,000 2,460 1,730 3,499
Assessing Credibility 998 157 40,262 1 ,000 2,714 1,994 3,694
Joy/Like reading 487 187 6,782 1 ,009 1,627 1,128 2,346
Attitudes Towards Learnin¢ ,055 144 ,145 1 ,703 1,056 797 1,401
Activities
Competitiveness 479 , 136 12,349 1 ,000 1,614 1,236 2,108
Work Mastery -116 183 ,406 1 524 890 ,622 1,273
Fear of Failure -,098 156 ,399 1 527 906 ,668 1,230
Subjective WeliBeing -,249 144 3,002 1 ,083 ,780 ,588 1,033
Self Efficacy 424 162 6,861 1 ,009 1,528 1,113 2,098
Mastery Goal Orientation  -,240 ,168 2,035 1 ,154 786 ,565 1,094
Cognitive Flexibility -190 174 1,183 1 277 827 ,588 1,164
Belonging to School ,209 159 1,738 1 ,187 1,233 ,903 1,683
Gende(Girl) 353 327 1,166 1 280 1,424 ,750 2,703
Constant -5,967 1,105 29,174 1 ,000 ,003

Nagelkerke R=.667, Omnibus Chsquare=330,849, df=16, p=.000, Hosmer ve Lemeshow= p>.05

This study included 16 individual characteristics evaluated within the scope of PISA as independent variables.
The regression model that emerged as a result of the binary logistic regression analysis performed to determine
the impact of the independemariables on the participants' academic resilience levels was found to be
statistically significant (Omnibus X2 (16) = 330,84%.p5, Hosmer and Lemeshow = p>.0%he independent
variables of the study predict 67% of the variance in students' acaderiiience levels. Among the
independent variables, grade repetition, desired occupation, understanding, summarizing, assessing credibility,
reading for enjoyment, competitiveness, and-séficacy were significant (p<0.05). On the other hand, the
variables of attitudes towards learning at school, motivation to master tasks, fear of failure, subjective well
being, cognitive flexibility, sense of belonging at school, mastery goal orientation, and gender were found to be
insignificant (p>0.05). The statistilta significant variables in the order of their predictive powers are grade
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repetition (3.445), understanding (.998), summarizing (.900), assessing credibility (.634), reading for enjoyment
(.487), competitiveness (.479), selfficacy (.424), and desiredccupation (.029). Academically resilient
students are those who have not repeated a grade, have high hopes for the future, make use of metacognitive
strategies, enjoy reading, enjoy competition, and have higteffaacy (Table 3).

Findings show thatrgde repetition is an important determinant of academic resili&eele repetition is 3134
percent more common among racademically resilient students, according to the exp(B) v&lugle nts who
do not repeat a grade have a 97% chance of being acatlgmesilient, whereas it is only 3% for those who
do.

It was observed that the use of metacognitive knowledge in reading is a significant predictor of academic
resilience. The same can be held to be valid for all threedisubnsions that constitutmetacognitive
knowledge. The Exp(B) value shows that the chance of being academically resilient is 65% for those with high
levels of readingemembering, 71% for those with high levels of summarizing, and 73% for those with high
levels of assessing crediby.

It is seen that the se#ffficacy levels of a student are an important variable in predicting academic resilience.
Competitivestudents with high sekfficacy levels are 19% more likely to have acaderagilient than non
competitive studentsStudents with high selefficacy are 65% likely to have academic resilience, while those
with low levels of seHefficacy are only 35% likely to be academically resilient.

Findings show that the level of competitiveness is a partially important predicemadémic resilience. The
Exp(B) value demonstrates that competitive students are 15% more likely to be academically resilient. While
students who avoid or do not like competition are 60% more likely to be academically resilient, those who avoid
or do notike competition are only 40% likely to have academic resilience.

It is seen that the se#fficacy levels of a student are an important variable in predicting academic resilience.
The Exp(B) value shows that students with high-séfiicacy levels are 9% more likely to have academic
resilience. Students with high sedfficacy are 65% likely to have academic resilience, while those with low
levels of selfefficacy are only 35% likely to be academically resilient.

Although the desired occupation is igrsficant predictor, it is not found to be significantly discriminative.
Exp(B) value shows that those aiming for higkel jobs are 3% more likely to have academic resilieftuzse
aiming for a higHevel job have a 51% chance of being academicalljiees while those aiming for a low
level job have a 49% chance.

Table 4: Classification table of the binary logistic regression analysis performed to identify the individual
characteristics that predict academic resilience

Predicted
Observed Not Resilient Resilient Percentag€orrect
Not Resilient 181 33 84,6
Resilient 28 184 86,8
Overall Percentage 85,7

According to the classification table, the proposed regression model correctly classified the students who were
not academically resilient b§4.6% and the students who were academically resilient by 86.7%. The overall
accuracy percentage of the classification is 85.7. An accuracy of over 80% in both dimensions shows that the
model produced very accurate results (Table 4).

Discussion

Sixteen ndividual characteristics evaluated within the scope of PISA were included as independent variables in
the regression model developed to identify the individual characteristics predicting academic resilience in high
school students. It was concluded thigheof these variables were significant predictors and predicted 67 % of

the variance in academic resilience. The high predictive value manifests the strong explanatory power of the
independent variables. Another indicator that the proposed model is elreffective in predicting students'
academic resilience levels is that it has a classification accuracy of overT8E¥demonstrates that the
proposed model can classify students as academically resilient or academically weak based on their individual
characteristics.
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The predictors of academic resilience, in order of their power, are grade repetition, use of metacognitive
learning strategies (understanding, summarizing, evaluating credibility), reading for enjoyment, attitude towards
academic competin, selfefficacy, and the desired occupation. The strongest predictor of academic resilience

is whether the student has repeated a grade or not. Not having repeated a grade in primary and/or secondary
school significantly increases the possibility of igeacademically resilient. Grade repetition is applied to
students who have academic difficultieAccording to PISA data, 12% of all students who took the test and
14.5% of Turkish students who took the test stated that they repeated gradéhismede is 20% for students

who are socieeconomically disadvantaged and 7% for pupils who are advantaged (OECD, 2014). Instead of
making them repeat a grade, socioeconomically disadvantaged and failing pupils can be encouraged to advance
in academic levels almside their age group by engaging in extracurricular activities to address their learning
disabilities. The findings of this study also show that grade repetition negatively affects academic achievement.
This is shown by the fact that students who daaveho repeat a grade are more likely to be stuiligd. But

it should also be taken into account that students who don't do wellin school have to repeat a year.

Making use of metacognitive learning strategies is second to grade repetition in prediatiemic resilience.
Although metacognitive learning strategies consisting of threadgnbnsions (understanding, summarizing,

and assessing credibility) differ within themselves, all three are among the top predictors of academic resilience.
The use ofmetacognitive strategies is an important variable predicting academic success (Vrugt & Oort, 2008;
Young & Fry, 2008). Disadvantaged students who employ these strategies effectively are more successful than
their peers from similar backgrounds. Metacognitstrategies are used by people who are aware of how they
learn and try to take control of it. These students can plan their own learning well and do it on purpose. So, they
do better in school because they know how to study effectively. It can be aatédbhing disadvantaged
students how to use metagnitive strategies will help them do better in school. In their study, Rashidzade and
Hashemi (2019) concluded that the use of metacognitive strategies improves academic resilience.

It was found thateading for enjoyment is another significant predictor of academic resilience. As the attitude
towards reading books is a variable that predicts academic success (Bastug, 2014; Kush, Watkins & Brookhart,
2005), itis natural that it is also a predictor chdemic resilience. The OECD also takes into consideration the

number of books at home while identifying disadvantaged students. Although the number of books in
disadvantaged students' homes is low, academically resilient students have more bookwimé&stihan non

academically resilient students (OECD, 2018). Accordingly, it can be concluded that children who grow up in
homes where they have access to books develop a positive attitude towards reading. The findings of this study

are similar to those I RWKHU UHOHYDQW VWXGLHYV LQ WKH OCRBWHYBR X1DHOL,i@ D
JHUQIGBORIQVR DQG 0XxL] RQ 3,5/6 H[DP UHVXOWY UHDGLQJ IR
predictor of academic resilience. In the study conducted by Ka&ap,DQ DQG .RoDN LW ZDV FF
that reading for enjoyment is one of the most important predictors of academic success.

Attitude towards academic competition is one of the important predictors of academic resilience. Students who

have positiveattitudes towards and do not refrain from competition and study harder in a competitive
environment are more likely to be academically resilient. Although the Turkish education system draws on a
studentcentered teaching approach encompassing coopera&aring guided by curricula and teacher
LQVWUXFWLRQ .O0vD 8\vDO .DYDN 0(% WKH H[LVWHQFH F
exams does not change the fact that there is competition among students and it impacts the educational
environment. The existence of quality differences between different high schools and universities leads to
students competing for a handful of educational institutions. Therefore, students who are in competition with

their peers and perform better in a competitingironment can be more successful academically.

Self-efficacy, another essential predictor of academic resilience, refers to individuals' belibéiingelf

fulfilling certain tasks in the face of problems (Bandura, 1987). Students with highdéseléefficacy are

also more successful academically (Caprara, Vecchione, Alessandri, Gerbino & Barbaranelli, 2011; Yusuf,
2011). Individuals with high sekéfficacy try to cope with difficult situations instead of avoiding them and
eliminate factors tht lead to failure more easily (Bandura, 2010). Accordingly, it can be held that students with
high seltefficacy are also academically resilient. A student can have higleffielicy in a subject if he or she

is sure that he or she can do well in thédtjsct. Selfefficacy will improve when people talk about doing well in
school and being successful in the world around them. On the other hand, a person's sersffioasglnay

go down if the opposite is true (Bandura, 2010). Studies that help stdidemtbad situations feel better about
themselves might help them do as well in school as their peers from better situations. The findings of this study
DUH SDUDOOHO W&RU WKRR/ H*RO *BROFRQMHR QG XA L ] -Garbd,afd3,0 Y R
8UUD *N@t6Hnd Mirand&Zapata, (2019).
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Among the eight variables that predict academic resilience, the desired occupation variable is the one with the
lowest predictive power. Aspiration for higlvel jobs increases the students' acadeesitience levels. Also,

there is a linear relationship between the level of realism regarding the desired profession and the level of
academic resilience (Krammer, Sommer & Arendasy, 2016). Having decided on a professionto do in the future
means positiy expectations about the future, which, in turn, means better academic resilience (Sandoval
+HUQIQGH] %LDARZROVNL $W WKH HOHPHQWDU\ PLGGOH DQG
within the range of a faoff goal. Because of this, thev@n't be much of a link between how well you do in
VFKRRO DQG ZKDW \RX ZDQW WR GR ZLWK \RXU OLIH $YFO $YFO

goals for longterm goals in order to strengthen this connection.

It has been concluded ihi$ study that attitudes towards learning at school, motivation to master academic
tasks, fear of failure, subjective wddeing and cognitive flexibility levels, sense of belonging at school, mastery

goal orientation, and gender are not significant ptedscof academic resilience. Attitude towards learning at
school refers to students' positive or negative views on academic activities at the respective educational
institution. Although it has been concluded in this study that attitude towards learsatgal does not predict
academic resilience, this finding differs from the general consensus in the literature. Having a positive attitude
towards learning at school contributes to the increase in academic success as well (Fakeye, 2010; Kpolovie, Joe,
& ONRWR ORgq 3D]]DJOLD 7UHVVROGL 7TRVR ,Q DGGLWLR(
learning at school is regarded as one of the individual characteristics of academically resilient students (Borman
& Rachuba, 2001; Borman & Overman, 200%he PISA test results of the 9gnade students are actually
indicators of the education they received in primary and secondary schools. Students took into account the new
educational approach they encountered in their high schools while answeringshiewms related to attitude,

which may be the reason why attitude towards learning at school was not found to be a significant predictor of
academic resilience. At the same time, the fact that attitudes in the academic environment differ by course rather
than in general may have contributed to this result.

When the motivation to master academic tasks is combined with academic resilience, the likelihood of high
academic achievement increases (Martin, 2002). High motivation to master academic taskshepawgéd of
academic resilience as well. In this study, however, a contrary finding has been obtained. In a study carried out
E\ *DPD]R D Q GAIfaD (2020)YDH PISA data, it was concluded that motivation to master academic tasks
is a predictor of acanic success.

As far as fear of failure is concerned, it is more likely that this fear will lead students to failure caused by self
doubt than to success. So, it can be held that fear of failure does not contribute to academic resilience (Martin,
2002; Martin, & Marsh, 2008). This is especially valid for students from low secionomic backgrounds

(Nsiah, 2017). It has been concluded in this study that fear of failure is not a significant predictor of academic
resilience. The lack of any sanctions or atég consequences for failing the PISA exam could be the reason
why there is no correlation between anxiety and academic success.

Subjective weHbeing refers to happiness, satisfaction with life, and the presence of positive and low negative
affect (Rya, & Deci, 2001). Differing from the findings of this study, Eva, Parameitha, Farah and Nurfitriana
(2020) revealed that there is a relationship between subjectivbeiatj and academic resilience. Also, there is

a significant relationship between sulijee well-being and academic achievement (Chattu et al., 2020; Tong,

Li, & Shu, 2021). Success on the PISA test shows-tengn academic knowledge, but subjective vimding

shows what's going on right now. Because the PISA test is given in the nintlingfadeey, there may not be

a link between the two, but the results show what the students learned in secondary school. Different levels of
subjective welbeing may have been caused by things like students not being able to adjust to their new school
ornot being able to make friends.

Sense of belonging at school refers to the students' seeing themselves as a part of their school and classroom and
feeling respect, acceptance, and embracemetri@nd, Girard, & Smith, 2017; Strayhorn, 2018). Different

fURP WKH UHVXOWY RI WKLV VWXG\ LWe&AIDHV BRX Q6 AlQ-Gmhid & Q@ HGOWH NV W
0XxL] *BUHNSR )HIO@RQBRI] 0XxL] WKDW WKHUH LV D UHODWL
belonging at school and academic resitie. Students who exhibit a high level of affiliation with their schools

are more academically resilient. It is possible that since the students included in this study aregralg®ih,

they have not yet had experiences that would make them fedhélgebelong to their schools, regardless of

their academic achievement levels.

Cognitive flexibility refers to the use of knowledge and experience to develop, adjust, and combine ways to
cope with novel and different situations. Students with improvechitiug flexibility easily adapt to new
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conditions when they encounter difficulties (Spiro, 1988). In studies carried out by Canas, Fajardo and Salmeron
(2006) and Yawz and Kutlu (2016), similarly with this study, it was found that there was no differtarces

of cognitive flexibility between academically resilient and tamademically resilient students. The researchers
justified this finding, which is not compatible with the consensus in the literature, with cultural differences.

Mastery goal oriemttion is the aspiration and effort towards achieving learning goals and is perpetuated by
intrinsic motivation (Pintrich, 2000). Goal orientation affects students' learning and academic achievement
(Zimmerman, & Kitsantas, 1997). There is a moderate oeiglip between goal orientation and academic
achievement (Gul & Shehzad, 2012; Hejazi, Lavasani, Amani, & Was, 2012). No research has been found in the
literature that investigates the relationship between mastery goal orientation and academic resilience.

Finally, it has been concluded that gender is not a significant predictor of academic resilience. This finding is

also consistent with the findings of the study carried out by Martin and Marsh (2008). There are studies in the
literature that find that femles' academic resilience levels are higher (Yawz & Kutlu, 2016). In their study

carried out with students from five different Asian countries, Sadde\H UQIiQGH] DQG %LDaRZROVN
stated that academic resilience did not vary by gender in students from four nations, with the exception of
Korea, where the academic resilience levels of males were found to be Kigherding to Garca&Crespo,

) H U @r@IGnso, and Muiz, (2021) and Agasisti et al. (2018), males have higher levels of academic resilience

than femalesThe fact that gender is not a predictive variable for academic resilience is a very positive result for
Turkish society. This result suggs that the factors that affect academic resilience positively or negatively

affect boys and girls equally and that parents and teachers do not make a difference between them.

Conclusion and Recommendations

This study proposed a regression model withhhéxplanatory and classification power that reveals the
individual characteristics of academically resilient students. Grade repetition, usingaogeitve learning
strategies (understanding, summarizing, evaluating credibility), reading for enjoyaitnide towards
academic competition, sedffficacy, and the desired occupation were found to be the most powerful predictors
of academic resilience among the 16 independent variables considered in the analysis. The remaining
variables? including gender, atudent's sense of belonging at school, their level of cognitive flexibility, their
fear of failure, and their motivation to master academic tastsre found to not be significant predictors of
academic resilience.

Only the individual characteristics tiie students were included in the analysis. Similar studies can be carried
out with a focus on different variables related to family and school. This study was carried out with Turkish
students; a comparative study can be conducted with students frorewlifeuntries. The OECD (2018a) data
shows that academically resilient students are approximately 50% more likely to pursue higher education than
other disadvantaged students. Within the framework offered by this study, complementary activities can be
caried out with students to alleviate the disadvantages of being from low-sooimmmic backgrounds.
Terminating the application of grade repetition, which has been proven to be of no academic benefit, and closing
the academic gaps through complementariyidiets to be carried out in the later grades will increase academic
success. Also, students' skills related to the variables identified in this study, namely using metacognitive
learning strategies (understanding, summarizing, and assessing credit@hiyiy)g for enjoyment, attitude
towards academic competition, selfficacy, and desired occupation, can be improved through appropriate
activities. Activities orientedowardsimproving students' metacognitive skills are widely employed and useful
practices. Deciding on an occupation to do in the future is actually about having a positive outlook toward the
future. It can be said that academic resilience will increase when students are encouraged to set goals for the
future and start to work towards thesgeals today. In improving these skills, the most important role falls to the
school counselors.
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Abstract

This research aimto analyze the predictive role of selteem, attachment styles, dadhily of origin
functiors in explaining conflict resolution in romantic relationships. A total of 265 amhulticipantswere
administered Demograpts Form Conflict Resolution Styles Scale (CRSS), RosenbergBrkem Scale
(RSES), Experiences in Close RelationstiRmised (ER-R), and Family Assessment Device (FAD).
Correlational design was used to examine relationships between variables. Miuléipteegression analysis
was carried out within the aim of the study. According to the results, the predictive role of attaskyleenand
family of originfunctions on conflict resolutionas significantHowever, selesteem was not found to have a
significant predictive rolein conflict resolution.Findings were discussedlong with currentiterature and
theoretical implicabns andsuggestions for future reseangrepresented.

Keywords: Conflict resolution, Setesteem, Attachment styldsamily of originfunctions

Introduction

Conflict is a natural and vital part of life. It is a structure that enables new ideamtges encourages social
change, enables the definition of our group relationships, helps to form our own sense of personal identity, and a
part of all forms of society (Schellenberg, 1996). Conflict is essential in every environment where people exist
andestablishes relationship$herefore, it is also inevitable for adult individuals to experience conflicts in
romantic relationships. Thus, it is important to understand the content of the conflict and conflict resolution
strategieseutsch et. al2006)

Since conflict is an important part of both romantic and marital relationships, how spouses deal with this
conflict affecs the continuity and maintenance of relationships. In addition, the conflict resolution methods

affect both the welbeing of pamers at the individual level and the perceived satisfaction from the relationship

or marriage at the dyadic leveg(HQ 6B@RDQ 6 BNYDLDADYO 7KH VWUDWHJILHYV SLC
their romantic relationships are generally divided into four categories: (1) being able to cope with the existing
conflict actively and constructivg)] (2) showing aggressive anckstructive behavior, (3) awoiding and
ZLWKGUDZLQJ IURP FRQIOLFW DQG FRPSO\LQJ DQG REH\LQJ WKH ZL

The selfesteem level of individuals affects the dynamics of their romantic relationgkipg, 2006)

Accordirg to Satir (1989), how the individual chooses to deal with problems is related to the level of self
esteem. The higher the s@$teem of individuals, the less they need approval from their partners, while
individuals with low seHesteem constantly seeksairances regarding the relationship. Studies have revealed
that individuals with high selésteem show more constructive relationship patterns that reduce the use of

IThis article was produced from the master's thesis tiled '"The Predictive Role -&sg&min, Attachment Styles, and

Famiy of Origin Functions in Explaining Conflict Resolution in Romantic RBEGYV KLSY SUHSDUHG E\ =H\QHS
JLUVW DXWKRU XQGHU WKH VXSHUYLVLRQ RI $VVLVW 3URI 6HUGDU .|[UeN 6HF
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558 dD+OD\DQ .|U*N

negative conflict resolution styles and the likelihood of breakup. In contrast, indbvigitia low selfesteem

tend to display problematic behaviors such as excessive assurance seeking, negatively interpreting their partner's
ambiguous behavior, and reducing their closeness to the partner in tireétiohship conflict (Murray et. al.

19964, 1996b). As we can see from the literature-ssiéem is one of the important factors that affect our
relationships with others and significant ones.

Attachment is the tendency of people to form strong emotional bonds with others that are intpdHzmt

(Bowlby, 1982) Subsequently, researchers continued to work on adult attachment. Bé&wmdloyistheory of
attachment, Bartholomew (1990) developed a new attachment model for adults called-ttadigary model

of attachment. According to thimodel, there are four adult attachment styles based on positive or negative
model of self and positive or negative model of others. These styles are secure, preoccupied, dismissing, and
fearful attachment_ater on, scientists proposed dividing up the pafpon into distinct groups based on their
attachment stylestyle posed some difficulties and developed thedimensonal attachment model (Fraley et.

al., 2015). According to this model, there are two dimensions in adult attachment and degreestyfiadxi
avoidance determines human behavior. These two dimensions are cali¢thasment related anxiétgnd
"attachment related avoidariq&SeO o X N , 2O0U5).Bd people handle difficulties in romantic relationships is

also influenced by their &thment style. Relational conflicts are more common and more severe for anxious
people. For them, unfavorable interactions between partners are always deliberate and consistent. They don't
pay attention to their partners' wants and needs, and their gagndrup having to provide more care and
comfort as a resultOn the other hand, avoidant individuals try to maintain a sense of independence and control.
They tend to becomédefensiveand they experience emotional withdrawal and redecgressions ofigpport

(Feeney & Karantzas, 2017). Securely attached individuals experience more satisfactory and successful
relationships. They are better at handling conflict, less likely to view discussion as a threat, and better at
recovery after conflict (Pistole &rhicale, 2003; Salvatore et al., 2011).

It is seen that both sedfsteem and attachment styles are variablesitbirmed through family interactions in
infancy and affect the relationships established in adultBodiby, 1982; Bartholomew, 199®ruk, 2006;
Satir, 1989) Family functioning can be defined as the interactions and reactions of family members with each
other,theboundaries between generations and family subsystems, and flexibility towards changes in the family
(Walsh, 2012). In other wds, family functioning is the ability of the family members to work together, meet
the basic needs of family membgasdto manage conflicts (Staccini et,&015). Family functioning has a
multidimensional structure. This structure includes the gdaredamily, the emotional support that the family
provides to family members, and the incentives they show for family members to improve théieivwglIAt
the same time, family functioning reflects the family's actions and their effective or inedféatgractions
(Walsh, 2012)The way the family functions affects howindividuals cope with conflict situations. According to
Kerr and Bowen (1988), when a family's adaptability is exceeded, chronic anxiety increases, and family
functions decline. Whiléunctional families can cope with conflict situations with a stable emotional state, non
functional familiescannot overcomthe problems brought about by their life cycle without experiencing them

) D O,Famdited in Oliveira et. al2014). According taesearch, children of families with unhealthy family
functioning tend to use negative conflict resolution methods such as showing aggressive behavior and violence
(Kabasakal, 2013). Adolescents find the opportunity to try and experience conflict resetytes with their
parents and siblings in their family conflicts. Studies show that the ways of conflict resolution styles
experienced and observed within the family are similar between couples{(Rebse& BartleHaring, 1998).

Conflict and the stratgiesfor dealing with it is a factor that is present in both romantic and marital relationships
and affects the welbeing of couples, the satisfaction they obtain from their relationships, and the continuity and
VXVWDLQDELOLW\ RI WeKaH, 20160 WL tRe@dids 8resgdreh@rs such as Kurdek (1995),
Gottman and Krokoff (1989), and Cramer (2000) are examined, it is seen that the factor that affects dyadic
satisfactionis not the conflictitself, but the strategies used by partnesiee the conflict. Related literature

LQ 7XUNH\ $NGD= %DKDGOU '"HPLUFL .D\D %DONDQ
variables of conflict resolution, sedfsteem, attachment styles dadhily of origin functions in romantic
relationships are generally studied on married individuals and studied sepataditerature has not found a
study that handles these variables togetherthis reason, studies on conflict and conflict resolution methods in
romantic relationships drits relationship with selésteem, attachment styles, &mahily of originfunctions are
important and will enrich the literaturénd the connections to be made with these variables can be a resource
that mental health professionals working with relaéiloproblems can benefit frordvhen considered in an
individual context, the analysis of the reflections of early experiences on relational conflicts can create an
important awareness in the prevention of these conflitis goal of this study is to finout if a person's self
esteem, attachment style, and how well their first family works can predict how they handle conflicts in their
romantic relationships.
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Method
Design

Correlational design was used in this study, which was conducted as quantiéageech. The dependent
variable of the researchis conflictresolution styles in romantic relationships, while its independent variables are
self-esteem, attachment styles, &achily of originfunctions.

Participants

Participants consisted of 265 inidivals aged 19 to 56 years with a mean age of 29.15 (SD =8.12) reached via
online questionnairesThe instruments used in this study were turned into an online survey via Google Forms
and presented to participants between January and February 2021. &orwesampling method was used in

the study. During the application, the criteria were that the participants were adults and had at least 1 romantic
relationship in the pas86 (%32.5) are males and 179 (%67.5) are females. Participants consist of naadied
single individuals Some ofthe singles are in a relationship and some of them arelmditiduals who are
currently single have, on average, one romantic relationship in their past that lasted for six months or longer.
Seventythree (27.5%) are magdl, while the remaining 192 (72.5%) are all unattached. There are 116 (60.4%
of the total) single people who are already in a relationship, while there are 76 (39.6% of the total) single people
who are not in a relationship right now (39.6). Data from &6pbe who are not in a committed relationship at

the present time were excluded from the analysis because of the relationship duration variable. Average
relationship length is 6.03 years (SD =7.23), with a range®81 Years. Twentyhree participants (8%) had
completed education beyond a bachelor's degree, €ighty69.8%) had completed their undergraduate
degrees, and fifggeven (21.5% had completed their graduate degrees). Table 1 shows the demographic
breakdown.

Table 1. Demographics

Variables N %
Male 86 325
Gender Female 179 67.5
Sum 265 100
Married 73 27.5
Marital status Single 192 72.5
Sum 265 100
None-undergraduate 23 8.7
Educational level Undergraduate 185 69.8
Graduate 57 21.5
Sum 265 100
. . In a relationship 116 60.4
gﬁ;‘ggnsmp status (for Not in a relationship 76 39.6
Sum 192 100
19-22 47 17.7
23-28 111 41.9
Age 29-33 47 17.7
34-39 25 9.4
40+ 35 13.2
Sum 265 100
0-5 129 68.3
5.1-10 28 14.8
Relationship duration (year) 10.1-20 15 7.9
20+ 17 9
Sum 189 100
Instruments

Demographics FormTheresearchers formed the Demographics Ftorget information about participants.
The form includes statements about gender, age, marital status, durdtieretdtionshipandeducation level
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Conflict Resolution Styles Scale (CRSBKH &RQIOLFW 5HVROXWLRQ 6W\OHV 6FDOH &56
(2006) to develop avalid and reliable scale to measauplestonflict resolution styles. The CRSS examines
eachpartner'sconflict resolution style bysing four sukdimension structure; positive conflict resolution,
QHJDWLYH FRQIOLFW UHVROXWLRQ VXEQULGL QD&BNDIMEQG UHWKIHH D)\
CRSS consistof 25 items that are answered usargpoint Likert-type scale. Theesponses givento the scale

are scored between 1 = completely disagaae 6 = completely agree. The CRSS does not give total scores. It

is based on the scores of the subscales. The high scores obtained frordiheesisiions of the scale indicate

how frequently related conflict resolution style is usadd low scores indicate lessewsf related conflict
UHVROXWLRQ VWEQBHL @]H @ BenDmers®

The scale'scriterion validity was assessed by the correlation between the subscales of CRG8dahts
(1994)Conflict Resolution Styles Inventory (CRSI), which were reported as .75 for negative conflict resolution,
.61for positive conflict resolution, .45 for retreat, and .39 for subordination. CRSS had strong internal reliability
with Cronbach'siphas .80 for the positive conflict resolution subscale, .82 for the negative conflict resolution
subscale, .74 for the re@t subscale, and .73 for the subordination subscale. In this study, the reliability
coefficients of the sulbimensions of the scale are as follows: .72 for positive conflict resolution, .80 for
negative conflict resolution, .76 for subordination, andfof$etreat.

Rosenberg SeEsteem Scale (RSESRosenbergdeveloped Rosenberg Sédteem Scale (RSESpr
evaluating individual selésteem. The scale consists of a total of 63 items and 18etdb, which are
structured from multiple choice questioms this study, the SelEsteem subscaomposeaf 10 items was
used. SeHesteem subscale is gbint Likert-type scale ranging from strongly agree to strongly disagree with 5
positive (1, 2, 4,6, 7) and 5 negaty8, 5, 8, 9, 10) statements. Tlmses that can be obtained from the scale
range from 10 to 40. High scores obtained from the scale after reversing the items show the-bigjte saifd

the individual (GraylLittle et al.,1997).

The reliability and validity studies in Turkey were ma@& d XKD G D U ® +H®tKe Turkish validity and
reliability study of RSES) f1-pointstate high selesteem, 24 points state medium sedsteem, and-B points
state the low selésteem of the participants. In the validity studies of the scale, tdiwaloefficient for self
esteem was found as .71. Festest reliability coefficient was found as .75 tbeself-esteem subscale. In this
study, the reliability coefficients of the scalerefound as .90.

Experiences in Close RelationshigsviseECRR). The Experiences in Close Relationshipsvised (ECR

R) was developed by Fraley, Waller, and Brennan (2000).-EGRnsists of36-item selfreport questions

which examinesndividuals'attachment styles in two subscales: attachment related tadyaarit attachment

related to avoidance. Each subscale has 18 items epomf/Likert-type scale graded between 1 = strongly
disagree and 7 = strongly agree. Eweimbered questions measure the avoidance dimension, whide odd
numbered questions measure dmxiety dimension. There are a total of 14 reverse items in the scale. Anxiety
and avoidance scores were calculated for each participant by collecting and averaging the items measuring the
relevant dimensions separately

6HOOXN *+QD\GOQ 6+PHU PDGH WKH UH O Ldh&WUySdl (200T).@&h ¥diGabhce L W\ V W)
and anxiety dimensions have a high level of internal consistency, and the Cronbach's alpha coefficients for these
dimensions are .90 and .86, pestively. The anxiety dimension had a tastest reliability of 0.82, while the

avoidance dimension had a testest reliability of 0.81. In this study, the reliability coefficients for the scale's

anxiety and avoidance dimensions were determined@®ifieand 0.91, respectively.

Family Assessment Device (FADhe Family Assessment Device (FAD) was created by Epstein, Baldwin, and
Bishop (1983) in the United States within the framework of the Family Research Program at Brown University
and Butler Hosipal in order to assess various dimensions of family functiofinegscale includes 7 subscales

of problemsolving, communications, roles, affective responsiveness, affective involvement, behavior control,
and general functions. It can be applied to alifpmembers from the age of 12. FAD consists of 60 items that

are answered through apbint Likerttype scale graded between 1 = strongly agree and 4 = strongly disagree.
There are a total of 34 reverse items in the scale. Scores between 1 to 4 daimbe &lom the subscales.

score of 1 or close to 1 indicates healthy family functioning, whereas a score of 4 or close to 4 indicates
unhealthy family functioning.

Bulut conducted the Turkish adaptation study of the scale (1990). The Cronbach atghdorasubscale
internal consistency coefficients was between 0.38 and 0.86. The construct validity of the scale was determined
by comparing the scores of the divorced anddiearced groups. It was discovered that the scale significantly
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distinguished beveen these two groupdn this study, the reliability coefficient of the scale was found as .97
for the total scale, .83 for the problesnlving subscale, .86 for the communications subscale, .80 for the roles
subscale, .90 for the affective responsiwmnesubscale, .72 for the affective involvement subscale, and .70 for
the behavior control subscale.

Findings

Descriptive Findings

Meanscores andtandard deviatiorfer the variables of the study is presented in Table 2.

Table 2. Descriptivefindings

Variables N Mean SD
CRSS

Positive Conflict Resolution 265 461 .87
Negative Conflict Resolution 265 2.34 .92
Subordination 265 3.59 1.01
Retreat 265 3.62 1.11
Self-Esteem 265 2.00 1.86
ECRR

Anxiety 265 3.53 1.17
Avoidance 265 2.69 1.09
FAD

ProblemSolving 265 2.08 .76
Communications 265 2.06 71
Roles 265 2.08 .58
Affective Responsiveness 265 2.03 .86
Affective Involvement 265 1.90 .58

Behavior Control 265 1.98 .53
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Correlations

To examine relationships among all variables, B@acorrelations were calculated. The results are presented in Table 3.

Table 3.Correlation between variables

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13
1 Positive Conflict Resolutior 1 -.19" .56 -14 =217 -41" -13 -.28" -.24 -.24 -.28" -.25" -.29"
2 HegativeConflict 1 .15 -07 11 1z  26° 03 07 02 01 09 .12
Resolution

3 iSubordination 1 29 10 .02 197 -.08 -.01 -.01 .02 .03 .02
4 Retreat 1 -.02 20" .03 -.06 .05 .02 .07 .02 -.03
5 $Self-Esteem 1 .38" 56" A4 48" 45" 45" A0 43"
6 #Avoidance 1 50" .35” 39" 33" 41 .38” 36"
7 Anxiety 1 28" 37 31 .30 34" 32"
8 #roblem Solving 1 a7 .69 73" .69 .68
9 Fommurications 1 a2 .85" 67" 61"
104Roles 1 .69 .68” 73"
11 iAffective Responsiveness 1 a2 64"
12 #Affective Involvement 1 a1
13 Behavior Control 1

N=265, #p<.05, **p<.01
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These corrdtions suggest that individuals who use positive conflict resolution styles in their romantic
relationships are less likely to use negative conflict resolution and retreat styles. They are more likely to have a
high sense of selvorth. They are less likgto exhibit avoidant or anxious attachment styles. Additionally, they

are more likely to have healthy family functioning in their families of origin. Negative conflict resolution styles
are significantly associated with anxious and avoidant attachmees.sind theiffamilies of originare more

likely to have unhealthy behavior control. Anxious attachment is more prevalent among those who use the
subordination style. Avoidant attachment is more prevalent among retydatusers. People with low self
edeem are more likely to exhibit anxious and avoidant attachment styles, as well as unhealthy family
functioning. Lastly, individuals with avoidant and anxious attachment tend to have unfiaadilyyof origin
functioning.

Regression Findings of Positiv€onflict Resolution Style

As seen in Table 4, avoidance in attachment and behavior camfewhily of origin significantly negatively
predicts positive conflict resolution styldnxiety in attachment significantly predicts positive conflict
resolutiorstyle in a positive way. 20% of the variand®€<.20,F=22.48 p<.05) can be explained by this model.
This indicates that having avoidattachmenhegatively affects positive conflict resolution style, while having
healthy behavior control in thiamily of origin and having anxious attachment positively affects positive
conflict resolution styl€Low points on Family Assessment Device indicates healthy functianing)

Table 4. Regressidindings of positive conflict resolution style

Positive Conflict Redation B SE t p

(Constant) 5.76 .20 27.88  .00**
Avoidance -.32 .05 -.40 -6.17  .00**
Behavior Control -.30 .09 -.18 -3.13  .00**
Anxiety .09 .04 A2 1.98 .04*

n=265,R=.45R?=.20,F=22.48, <.05, ** p<.01

Regression Findings of Negative Conflict Bsolution Style

As seen in Table 5, attachment anxiety significantly and positively predicts a negative conflict resolution style.
7% of the variance (R2=.07, F=20.57, p <.05) can be explained by this model. This suggests that anxious
attachment positivglinfluences negative conflict resolution style.

Table 5. Regressidindings of negative conflict resolution style

Negative Conflict Resolution B SE t P
(Constant) 1.59 A7 9.19  .00**
Anxiety 21 .04 .26 453  .00**

n=265,R=.26,R?=.07,F=20.57, **p<.01

Regression Findings of Subordination Conflict Resolution Style

As seen in Table 6, anxiety in attachment significantlyifively predicts subordination styl®roblem solving

in family of origin significantly negatively predicts subordination sty of the varianceRé=.05,F=7.79,
p<.05 can be explained by this model. This indicates that having anxious attachment and haviyg healt
problemsolving in the family of origin affectsthe subordination style positively (Low points on Family
Assessment Device indicate healthy functioning).

Table 6. Regressidimdings of subordination conflict resolution style

Subordination B SE t P
(Constant) 3.29 22 14.49  .00**
Anxiety .20 .05 23 3.71  .00**
Problem Solving -.19 .08 -.14 -2.35  .01*

n=265,R=.23,R?=.05,F=7.79, **p<.01




564 dD+OD\DQ .|[UsN

Regression Findings of Retreat Conflict Resolution Style

As seen in Table 7, avoidance attachment and affective responsivenes$amily of origin significantly
positively predicts retreat styldProblem solving significantipjegatively predicts retreat stylé% of the
variance R?=.07,F=7.40,p<.05)can be explained by this model. Thiglicates that having avoidant attachment
and healthyroblemsolvingin thefamily of originaffects retreat style positively while having healthy affective
responsivenesm the family of origin affects retreat negativelf.ow points on Family AssessmeDevice
indicate healthy functioning)

Table 7. Regressidindings of retreat conflict resolution style

Retreat B SE a t P
(Constant) 3.37 22 15.32  .00**
Avoidance 23 .06 .23 3.50 .00**
Problem Solving -.40 A2 -.27 -3.14  .00**
Affective Responsiveness 23 A1 .18 2.01 .04*

n=265,R=.28,R?=.07,F=7.40, 'p<.05, ** p<.01

Discussion

Positive conflict resolution style in romantic relationships can be defined as trying to find the root of the
problems, discussing the problems construbtjteying to produce alternative solutiomsdtrying to reach an
DJUHHPHQW WKDW ERWK SDUWLHYV DUH ZLOOLQJ WR DFFHSW .XUGHN
fear of intimacy and having close relationships. People with avoidant attacéiylemtend to become distant

in their romantic relationshipaspecially during conflicts, and they tend to ignore their partners and reduce their
intimacy with them (Hazan & Shaver, 1987; Feeney & Karantzas, 2017). On the other hand, anxious attachment
style indicates having high levels of anxiety, obsession, tension, anger, and jealousy. People with anxious
attachment styketend to ignore thejpartner'sieeds and force them to give more attentionto themselves. They
feel insecureabout theirpartner'savailability, love, and responsiveneasd tend to worry abouiejection or
abandonment (Hazan & Shaver, 1987; Feeney & Karantzas, 2017; Fraley et. al., 2015). Behavior control
functioning inthe family of origin referso family monitoring and controllingehaviorsand family members

create their own norms and definitions of acceptable and unacceptable behaviors. It refers to the behavioral
patterns th family uses to deal with various situations such as conflithén the family environment (Miller

et.al., 2000; Epsteinet. al., 1978).

People wittanavoidant attachment style tend to ignore, avoid problems, and reduce their relationships with the
other party rather tharonstructively solving problenia conflict situations in their romantic relatidmps. This

may the negative relationship between positive conflict resolution and anxious attachment. On the other hand,
people with anxious attachment style may prefer to solve problems in their romantic relationships
constructivey, as they havaninterse fear of abandonment and neglect. This situation may predict the tendency
of individuals with an anxious attachment style to use positive conflict resolution. The behavior control
functioning inthe family of origindetermines howthe family copes withrglict situations and which behaviors

are acceptable. In families where this function is carried out in a healthier way, individuals may be able to cope
better with conflict situations. Individuals may reflect these conflict resolution skillsabqyirel in their

families of originto theirromantic relationships. This situation may prednttividuals withhealthy behavior

control functioning in théamily of originto use positive conflict resolution.

When the relevant literature examined, Feeney aicintzas (2017) stated that anxious individuzde

negative conflict resolution style while avoidant individualse retreat style. They found that anxious
individuals experience more frequent and intense conflicts in their romantic relationshipsOBahad VWDWHG
that anxious individualzise forcing, avoiding, accommodating, and collaborating conflict resolution styles

while avoidant individualsuse awvoiding, accommodating, and compromising conflict resolution styles.
According to Shi (2003), anxiss individuals tend to use dominating and obliging conflict styles. Marshall et al.

(2013) stated that anxious individuals are more likely to experience social network jealousy.

As can be seemwhen the relevant literature is examined, individuals withanxious attachment style
experience intense anxiedoutabandonment and neglect in their romantic relationships. This may cause them
to ignore their partner's need®come more demanding, show intense jealousy, and doubt their partner's love
for them.This state of intense anxiety may predict that individuals who cannot cope constructively with conflict
situations and who cannot control their behavior prefer more aggressive and negative conflict resolution styles.
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Subordination style in romantic relatiships can be defined as being too accepting, sacrificing own wishes and
demands, compromising, fulfilling tlether party's wisheand trying not to make the problem worse (Kurdek,

g]JHQ HW DO 3 U RE O H FarNMIRRdD of igiQiddic xtEsmuwitHe ity dedcds to the
problems that threaten their integrity and functional capaghg. family cansolve the problem in the most
effective way (Miller et al., 2000; Epstein et al., 1978).

When the relevant literatuneas examined, Bald G O U VWDWHG WKDW DQftwéeeXV LQGLYIL
DYRLGLQJ DFFRPPRGDWLQJ DQG FROODERUDWLQJ FRQIOLFW UHVROX
and secure individuals tend to use compromising conflict resolution style. 3yB1a D+ QO F O IRXQG W

there is a positive correlation between subordination style and marital adjustment. According to Koerner and
Fitzpatrick (2002), how people behave in their romantic relationships depends on the communication patterns
learned intheir families of origin. hONH U VKR ZHG W kéfdmily éf orgidsigRifieantly L W K
predicted the frequency and prevalence of marital conflict.

As described in the previous sections, people avitinxious attachment style are very comesl about losing

the other party's loveand being rejected in their relationships. They may resort to obedience to relieve these
anxieties anand their romantic relationships' problerefore they get worse. This situation may predict the
relationship bawveen subordination conflict resolution and anxious attachmentfaiiiy's problemsolving
function helps individualgleal with the difficult situations they encounter. Having this function healthy in the
family of originwill enable individuals to disply more moderate, positive, and submissive behaviors in their
future romantic relationships. This situation may predict the relationship bepnelglemsolving functioning

and subordination conflict resolution style.

Retreat style in romantic relationghkican be defined as showing passive behaviors during conflict situations.
Individuals who tend to use this style prefer to ignore problems, withdraw themselves, stay silent, stay away
IURP WKH FRQIOLFW DQG OHDYH WKH SdidR,R018)PAffestRefEsivdivénesX U GH N
functioning inthe family of origin indicates the capacity of family members to react appropriately to an
emotional stimulus. This means family members to interact with each other, show emotional support to each
other, and show appropriate emotions such as love, happiness, joy, fear, anger, and sadness (Miller et al., 2000;
Epsteinetal., 1978).

Children who grow up in families with healthy problesalving functioning might prefer more moderate,
submissive, and pasie conflict resolution methods in their adult life. This situation may predict the
relationship between retreat conflict resolution style and profgelving functioning. The affective
responsiveness functioning includes the ability of family membeesaitt emotionally appropriately to various
stimuli. Retreat style can be predicted by the unhealthy affective responsiveness functioning in the origin
family, as itis a passive style that leaves problems unsolved and does notinvolve showing appmoyicate e

in certain situations. Individuals using retreat conflict resolution style emotionally pull themselves back in
conflict situations and neglect the ottgarty'sneed of emotional intimacy. &low affective responsiveness
functioning can explain th in their families of origin.Avoidant attachment style is defined the fear of
establishing intimacy and refraining from having close relationships. When people with this attachment style
encounter a conflict situation in their romantic relationshilpsy tend to be passive, ignore the conflict, and
engage in withdrawal behaviors that reduce their intimacy and relationships with the other party. This may
predict the relationship between avoidant attachment and retreat conflict resolution style.

Conclusion and Recommendations

This study examined the predictive role of sedteem, attachment styles, dachily of origin functions in
explaining conflict resolution in romantic relationshipiccording to the results, the predictive role of
attachment stes andfamily of origin functions on conflict resolution in romantic relationships was found
significant. However, selésteem was not found to have a predictive inleonflict resolution in romantic
relationships.

This studywas conducted with both arried and single individuals. In the literature, the number of studies
investigating the variables of sedkteem, attachment styles, dachily of origin functioning in explaining
conflict resolution is limited. It is thought that this research will cibate to the literature and will be a guide

for similar studies to be conducted in the future. At the same time, it is thought that this study will help
academicians and researchers. While conducting case studies in the academic field, the variabitsdy th

can be considere@ouples need help and guidance to resolve conflicts for the sake of their own mental health
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and the mental health of society as a whole, because dysfunctional conflict resolution styles can be passed down
from generation to genation, having a negative impact on romantic relationships and even leading to intimate
partner violencdn this context, it is thought that this study will also contribute to individual awareness of the
relevant issues.

Since this study includes mostipung and inexperienced individuals in terms of romantic relationships, a
similar study can belone with a wider study group aage range. At the same time, studies can be conducted
with other variables that can have a predictive role on conflict resoltromantic relationships. In this study,

the predictive role of attachment styles dadily of origin functions on conflict resolution in romantic
relationships was found significant, but the predictive role ofestfem was naignificant In thiscontext, the
self-esteem variable can be studied by evaluating it with a different sample and a different measurement method.
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Abstract

This study aims to improve the writing skills, motivation towards writing, and writing attitudes of elementary
school students through educational games by eliminating the problems they encounter in the writing process.
The stuly was designed within the scope of cooperative action research, and criterion sampling was used for the
sample selection. The data collection tools included Writing Attitude Scale, Writing Motivation Scale,
Analytical Rubric for Assessing writing, inteewv forms, educational games, and action plans. The qualitative

and quantitative data were analyzed using a series of data analysis techniques. The quantitative results showed
WKDW WKH SD uaat Lnfrelrs ScQrég ] sieR tidénsions of using eduahtgames as attitude,
motivation, and writing skill development in the writing teaching process were higher than thesispneean

scores. The qualitative results revealed that the educational games could be used as an effective technique in
teaching w\LWLQJ WR GHYHORS SDUWLFLSDQWVY SRVLWLYH DWWLWXGHYV
improving their writing skills, and eliminating writing problems. Based on the results, it could be stated that
different technigues, such as educational garsbsuld take place more in the process by considering the
affective factors inteaching writing.

Keywords: Writing skills, Writing motivation, Attitude towards writing, Action research, Educational game.

Introduction

Writing skill, which includes cogtive, affective, physiological, and social processes, is acomplex and difficult
skill to acquire among the four language skills. Writing in the form of a mere narration skill is insufficient to
express the depth of writing. In contrast, writing is a wiestbol to achieve the goals through ways of learning

and teaching. Written language is used in establishing interpersonal communication by integrating vocabulary
with content knowledge, transferring feelings and thoughts in written forms, organizimghthpand being a
mediator of learning.

Considering that writing, an activity requiring the use of Heglel skills and supporting development, covers

many literacies beyond alphabet writing, the importance of teaching writing at all levels cannatce Tee

process of teaching writing can include the dimensions of knowledge about writing and writing issues,
producing and processing texts, motivation, and directing thoughts and actions through appropriate strategies to
achieve writing goals (Graharh997). In other words, teaching writing involves studying on the development of
knowledge and skills about exhibiting many behaviors, from applying spelling, punctuation and grammar rules,
emphasizing important expressions with the use of appropriate Wwoptdesenting the content as a meaningful
whole. In addition, the further purpose is to develop writing strategies such as planning and revising through
writing instruction (Graham, 2006; Nightingale, 1988).

It is emphasized that writing instruction neases students' ability to acquire, understand, construct and reflect
new information (Defazio, et al., 2010; Graham & Perrin, 2007; Klein, 2000; Montelongo & Herter, 2010),
supports developing language skills (Graham & Hebert, 2011; Huy, 2015) andtdeadademic success
(Handayani & Siregar, 2013; Waring, 2007). Moreover, students have the opportunity to verbally convey their
feelings and thoughts to their peers and teachers through written products (Moses & Mohamad, 2019). In
another saying, writingcivities help students develop their writing and verbal communication skills.

" Corresponding Author% H U U L Q * Hi@mingen¢@gnail.com
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Whether teaching first or second language, it is possible to encounter some problems in teaching instruction.
Although the problems encountered in the writing process arefgptrthe learner, the following problems

arising from the teaching method used in the language teaching proceskK AW D ZQ H K %DWXU  g](
2018) are seen as the most common problems inwriting instruction literature: lack of learner/teaghto moti

and/or interest (Zimmerman, 1989), reluctance to share written products (Huy, 2015), failure to receive
DSSURSULDWH IHHGEDFN /HH 6LIXUéDUGYWWLU PDNLQJ P
knowledge and grammatical inadequacy\ AN ORVHVY ORKDPDG S5DEDE DK {
Zorbaz, 2010) and other similar problems. Troia (2003) suggests that the problems students experience in
effective writing can be attributed to the difficulties in executing and arrangingritileg teaching process in

terms of the dimensions of creating, planning, and reviewing this process. Similarly, Mustaque (2014) states that
although students have knowledge about vocabulary and grammar rules, they encounter some problems in
structuring bat knowledge. In this respect, when the literature is generally examined, the importance of
cognitive skills in the writing teaching process draws attention. Besides these cognitive factors, affective
components are also important in terms of becominiifigubin writing skills.

Considering the effect of factors like anxiety, interest, attitude, and motivation on the writing process and
success inwriting in terms of the affective dimension (Bruning & Horn, 2000; Buyse, 2006; Chea & Pel, 2013;
Graham, 206; HampLyons & Heasley,1987; Hidi & Boscolo, 2006; Lam & Law, 2007; Lo & Hyland, 2007;
McClenny, 2010; McGettigan, 2008; McLeod, 1987; Pajares, 2003), affective structures should be carefully
constructed in the teaching process. In fact, with the tegciinriting, students at all levels of education are
expected to be capable of not only expressing themselves correctly in written forms, but also making sense of
the importance of writing skills. Carroll (1990) emphasizes that it is difficult for stadentealize the
importance of writing in terms of learning when they only interpret the writing process as the correct learning of
spelling and grammar and reflecting it on their writing. Considering this possibility, it could be stated students
should ge¢ actively and willingly involved in the activities to make the learning experience meaningful and
valuable in writing activities.

The fact that most of the writing activities in the teaching process depend on classroom practices makes it
necessary to fon the instructional design carefully. In this respect, encouraging students to participate in
writing activities and improving their writing skills require a systematic pragmatic approach. Accordingly, the
teacher should first focus on the writing skilteadents need to develop and then decide on selecting appropriate
methods, techniques, and tools to be used in the teaching process. Once the target skill areas and implementation
tools have been identified, the teacher can begin focusing on what tofie naad to engage students and can

go on to think about how to involve students in the process, considering the types of activities that interest
students. In other words, the teacher should provide a context where effective learning can be achieved in the
WDUJHW DUHD E\ FKRRVLQJ DQ DSSURSULDWH WRSLF LQ OLQH ZLWK
stated that a teacher who can pragmatically integrate these goals can expect an effective writing teaching
process to occur (Adas & Bakir, 2013).

In order for students to produce gequhlity written products in the future, writing activities should be carried

out starting from the early stages of education (Ling, 2016). The time devoted to teaching writing is very
important in this respect. Howex it is seen that teachers cannot allocate enough time to writing instruction for
various reasons (inability to keep up with the curriculum, insufficient course hours, student reluctance, etc.)
(Huy, 2015; National Commission on Writing, 2003). In tréspect, the possible consequences of failure to
allocate enough time to teaching writing draws the attentionin the literature. Stein, Dixon, and Isaacson (1994)
argue that many mistakes in writing may result from too little time devoted to teachingpwrifirom poorly
designed writing instruction to meet the learning needs of many students. According to Leki, Cumming, and
Silva (2008), lack of studies on the development of writing skills and teachers' lack of knowledge on this subject
cause students toave difficulties in writing skills. In other words, inadequate involvement of writing in the
teaching process, the inadequacies of teachers and failure to design the teaching process in line with the
purposes cause the writing skill not to develop.

In addition to the importance of the time devoted to teaching writing, teachers also need to use different
approaches, methods and techniques to draw students' attention to writing. In literature, it is seen that different
methods and techniques are used tprove students' writing skills in terms of various variables. Whether in the
mother tongue or in the foreign language teaching process, positive results are encountered when the methods
and techniques used in language teaching focus on language skitls,nsleid to be developed. In the process

of teaching first language as well as foreign language, positive results are encountered when the methods and
techniques to be used in language teaching are employed in the focus of language skills that need to be
developed. For example, in their research, Adas and Bakir (2013) revealed that the processes designed with the
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blended learning method to improve students' writing skills were effective in developing students' writing skills.
*JoHQ F R Q F O XteeHvEitivg graciicel bbbl fsitive influence on elementary school students'
writing success, motivation and attitudes. Handayani and Siregar (2013), who investigated the effect of a
processoriented writing approach on writing skills, found that this apph significantly increased students'
success inwriting expository texts.

Although there are many different techniques to be used in writing instruction, it could be stated that one of
these techniques is the educational game technique. It was dersahfiyanetaH YD O XDW LRL®QYW *HQo
2021) that educational games are a very effective technique in student acquisition, primarily in supporting the
development of language skills. Real communication environments created with educational games are
importart language learning environments that can be used in this context {Eesmnan, 2000; Lee, 1979),

and it is possible to develop language skills in these environments (Christakis, Zimmerman & Garrison, 2007;
Lee, 1995; Wrigth, Betteridge & Buckby, 2008)/hether it is a digital environment or not, it is stated that
educational games increase student motivation in the development of language skills, support communication,
and cooperation among students, increase students' willingness to participatet, legpporg tasks, and
IDFLOLWDWH OHDUQLQJ $\GOQ &KULVWDNLY =LPPHUPDQ *DUL
2019; Valipour & Aidinlou, 2014; Wright, Betteridge & Buckby, 2006).

Undoubtedly, educational games can be used in the develomhat language skills. The opinions put
forward about the use of educational games in the process of writing instruction, which was particularly the
focus of this study as well, defend that it saves learning writing from boringness (Allen et al.J2€Ksbn &
McNamara, 2013), improve writing skills (Windiyani, Boeriswati & Sumantri, 2019), and supports-ligler
thinking skills in creating written products (Song, 2008).

The fact that the language used in the writing process has aspects difi@metite language used in speaking

may cause students to approach writing more cautiously. The use of educational games in writing instruction
emerges as an effective technique to prevent this situation because games are not only fun for learners;they can
also provide many reasons to use their writing skills to play the game. In this respect, it would not be wrong to
say that it is an effective way to experience the language in terms of providing emotional support in the
GHYHORSPHQW R O HKIB ihQdathivid witiBgQntK Bduidativnal games. In fact, some studies
revealed that educational games provide learners with affective support in such dimensions as attitude and
PRWLYDWLRQ LQ ZULWLQJ $OOHQ HW DO 021). In %ddtiin, educati8éidlDQJ /LD
games allow students to get the feedback they need and correct writing mistakes as they use their writing skills
(Hadfield & Hadfield, 1990). The reasons show that educational games can make positive contributions to
learnersnthe process of teaching writing.

Considering the students' need for intrinsic motivation in the process of teaching writing and existing support in
the teaching environment (Lam & Law, 2007), educational games could be an effective techniqueatiegmi

the problems experienced by students and improving their writing skills. In this respect, the writing skill, with
its important place in people's lives, should be understood with all its dimensions, and the focus should be on
developing it as a whelwith other language skills. Teachers competent in using the educational game technique
should undertake an important role in allowing students to make sense of writing skills, solve writing problems,
and develop positive attitudes and high motivationaiole writing. For the aforementioned reasons, the fact

that the expert elementary school teacher, one of the researchers of this study with four years of experience
teaching elementary school students, collaborated with field experts and applied sciesgfcckhased
methods to solve the writingelated problems encountered by these students was deemed beneficial for both the
students' development and the teacher's professional development. In addition, aiming to sedyeecifiss
problems through namingful and enriched instructional designs in the classroom will gain an important place in
the literature.

In this respect, this study aimed to improve elementary schoeDMiDGH VWXGHQWVY ZULWLQJ V
toward writing, and motivation in\iting through educational games by eliminating the problems they faced in

WKH ZULWLQJ SURFHVY 7KH VWXG\ DOVR VHHNV WR GHWHUPLQH WK
motivation related to writing and to examitiee difference that educatial game applications make on these

variables. In line with these purposes, the research questions can be listed as follows:

- What are the problems experienced by elementary schegtdde students in their writing processes?
- What are elementarghool 4thgrade students' attitudes towards writing?
- What is the motivation of 4tgrade elementary school students in writing?
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- Do educational game applications significantly affect the average scores of elementary school students
regarding the devepment of writing skills, their attitudes towards writing and their motivation to write?
- What are the students' opinions about the educational game applications carried out?

Method

This study aimed to determine the problems elementary school 4th gradents face in the process of
performing writing and to improve their writing skills, attitudes, and motivations towards writing through
educational games. Accordingly, the study was designed within the scope of cooperative action research.
Cooperativeaction research is a type of practiceented action research in which the researcher and
practitioner collaborate to identify problem areas in practice, potential causes of these problems, and potential
interventiongHolter & SchwartzBarcott, 1993;cWHG LQ <OOGOUOP ULPUHN

The Study Group

Considering the nature of actionresearch, itis a type of research used to understand or solve a teaching problem
by collecting and analyzing data about a topic or problem that teachers have detesrtimedasis of the

teaching process (Calhoun, 1994), the problem to be studied on must be specific to that class. In this respect,
while determining the study group, the criterion sampling technique was used to examine the problem situations
in depth. Accodingly, the students who had problems in the writing process were included in the sample,
considering the teacher's observation before the intervention, the opinions obtained from the interviews before
the intervention, and the scores in writing before ititervention. In line with this, 23 elementary schobl 4

grade students who had some problems in the writing process were included in the research sample, taking into
account the teacher's observations before the application, the opinions obtainge firierviews held before

the application, and the scores of the writing studies carried out before the application. The participants in the
study group were elementary scho8l grade in a public school in 2022021 in Marmaris, a district of the
provinFH RI1 0X+OD 7KH VWXG\ JURXS FRQVLVWHG RI PDOH DQG VL] Ik
group had been in the same class with their teacher for at least three and at most four years. The writing scores
of the students in the study group beftite application were ten points at the highest and four points at the
lowest. When their writing scores were evaluated in general, it was seen that they achieved a low achievement
score.

Data Collection Tools

The data collectiontools in the study cimted of the Writing Attitude Scale (WAS), Writing Motivation Scale
(WMS), Analytical Rubric for Assessing Writing (ARAW), and educational games and interview forms
developed by the researchers. Other data sources in the study were written productstudytigeoup,
unstructured observation, student diaries, and researcher diaries.

Writing Attitude Scale (WAS)7KH VFDOH GHYHORSHG E\ 6XVDU .0urPO]0 ZDV
determining elementary school 4th and 5th grade students' attitudeids writing. The scale included 34

items developed as apgint Likerttype and rated as 'Totally Appropriate, Fairly Appropriate, Partially
Appropriate, Slightly Appropriate, Totally inappropriate”. The factor eigenvalues of the items varied between

0.50 and 0.86. The Cronbach Alpha reliability coefficient of the scale was .90. The weighted raw score each
student could get from the scale was a minimum of 34 and a maximum of 170.

Writing Motivation Scale WMS)7KH VFDOH GHYHOR SH Gs & valgl]|&ic teNable tool faD
determining the motivation of elementary school-gthde students in writing. The scale had a-fagtor

structure, and 22 items developed asf@obit Likert WA\SH DQG UDWHG DV 29HU\ VXLWDEOH IR
UndecLGHG 1RW VXLWDEOH IRU PH 1RW YHU\ VXLWDEOH IRU PH" 7KH
ZULWLQJ " 3KDYLQJ D SXUSRVH" 3DLOXUH WR FRQYH\ LGHDV LQWR ZU
Cronbach Alpha reliability coefficient afie scale was .81.

Analytical Rubric for Assessing Writing (ARAW)was a measurement tool developed by Bilican Demir and
<OoGcoOuor WR HYDOXDWH WKH ZULWLQJ VNLOOV RI HOHPHQWDL
studies of the scal@ HUH FDUULHG RXW 7KH WRRO DOORZHG -Hoffb@ibgV LR Q R
rubric according to the criteria of content, discourse management, intelligibility, language use appropriate to the
context, spelling, and grammar. The score®doobtained according to the level of meeting the criteria in
TXHVWLRQ ZHUH 3% HJLQQHU OHYHO SRLQW™ 3 PSURYHPHQW QHHGH
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3)XOO\ VXFFHVVIXO SRLQWV™ 7KH ORZHVW V, khiRldthe MgesEddorR EWDLQH
was 24.

Interview Forms Three interview forms were developed by the researchers and employed before, during and

after the intervention, and constituted the qualitative data collectiontools in the studystBernired interéw

forms were applied through fate-face interviews with the participants in the study group. The first form was

an interview form created to determine the problems related to writing skills before the intervention. With this

form, the problems experiemt G E\ WKH VWXG\ JURXS LQ ZULWLQJ ZHUH GHWHUPLQ|
the questions, and answers were sought to form action plans for problem solving and to let the participants
overcome these problems. Atotal of five questions and thdiegraere included in the first interviewform. In

the focus of the first form, there were questions about how the participants made sense of the writing process

and what they needed in relation to the things that challenged them in the writing process.

The second interview form was applied to the study group during the intervention. The form's content was
SUHSDUHG WR GHWHUPLQH WKH IXQFWLRQDOLW\ RI WKH DFWLRQ SOL
about writing. In line with this, seven@stions were included in the form. In the focus of this form, there were
TXHVWLRQV DERXW GHWHUPLQLQJ ZKDW KDG FKDQJHG LQ WKH SDUWLF

The third interview form, employed at the end of the intervention, codsidtsemistructured questions
allowing the study group to evaluate the intervention and the development of their writing as a whole. Before
the interview forms were applied, they were examined and evaluated by field experts regarding form, content
and meaing. In line with the feedback received from the field experts, some changes were made in the formal
and semantic dimensions of the forms, and the forms were finalized.

Educational GamesDuring the interventions, writinfpcused educational games aimingmprove the study

group's writing skills, attitudes and motivations were used. Accordingly, for use in the intervention, eight
HGXFDWLRQDO JDPHV QDPHG LFH FXEHV JDUGHQ IRU ZULWLQJ ZRUG
creating my storydice and puss in the corner were developed by the researchers. Two specialistsinthe field of
educational games in language instruction were asked for their thoughts on the games and their approval was
gained. Although different sutimensions for the delopment of writing skills were studied with the

educational games developed, the affective dimension was supported in all games by considering the
entertainment factor and education. The goals of these educational games are mentioned briefly below.

Ice cubesis an educational game that aims to support the grammar dimension to support the study group to
make sentences according to their level. The use of synonyms, antonyms and words with real and metaphorical
meanings was also supported with the game.

The garden for writing gamie an educational game that aims to develop and improve the comprehensibility of
the writing process. With this game, the study group was supported to design writing processes that would
support the use of words without repetitiby working on the ambiguities in their written products.

Word trackis an educational game that aims to teach vocabulary to improve the vocabulary knowledge of the
participants in the study group. With this game, the purpose was to help develop,coerfithe dimensions
of writing skills.

Withthe game of, | P G X Blelp@pbse was to develop the discourse management of the participants in the
study group. The game aimed to use connectors and linguistic expressions to enrich the texewitimitest
determined.

With the Wheel of Fortune gamehe purpose was to help the study group improve their use of language
appropriate to the context in the writing proceégsropriatewriting products were developed for the contexts

on the wheel of fdune in the game.

With the dice gamethe purpose was to improve the writing skills of the study group in the dimension of
spelling rules. In line with this, the focus was on emphasizing spelling and punctuation rules and creating
products according to thieles.

The games of, [P FUHDWLQJ Pandpusfio the Gdrrierthe purpose was to develop and put into

practice all aspects of the writing process (content, discourse, intelligibility, context, spelling rules, grammar) as
a whole with the comr games. These two games, which are included in the action process and are the last
games, played an important role in the presentation of the development status of the writing problems of the
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working group These two games, which were included in theoacprocess as the last games, played an
important role in presenting the development and writing problems of thegstudy

Written productsWritten products were used to determine the study group and to identify the writing problems.
In line with ths, four writing studies were carried out with the study group before the application. Within this
scope, the study group carried out writing activities covering the text types and topics envisaged by the Turkish
curriculum. In the implementation procesgth eight educational games embedded in three action plans, a total

of eight writing exercises were done at the end of the teaching process. The writing activities were carried out
with the focus of controlled, guided, creative and free writing techniques

Diaries:. 'LDULHV LQFOXGHG VWXGHQWVYT GLDULHVY DQG UHVHDUFKHUTV
researcher's diary throughout the application in order to prevent researcher bias and ensure reliability. On the
other hand, students' diaries weweétten by the study group after eight educational games applied similarly to

the written products. In terms of the content of the diaries, the study group was asked to express what they felt
during the application, the difficulties they experienced bed bwn developments. The data obtained from the

diaries in question were used to support the data obtained from the writing scatesand interviews. In this

respect, the expressions especially in the affective dimension gained importance.

Unstrudured observationThe practitioner researcher collected the unstructured observation form throughout
the application processes. The participant and action cycle dimensions were taken into account in the
observation process. In accordance with this, tlficdities encountered in writing during the application
process, the responses received from the participants, and the experiences linked to thesphdbtgpnocess

were all recorded.

Action process
The process followed for implementing the actitanp employed in the study is given in Table 1.

Table 1. Action process
Period Time Action Taken Data Sources
Products of writing

Week 1 Free writing (% writing activity) (gbl_s'e\;vstgnufgrEH ugv

Products of writing

Week 2 Writng RQ $ W D"Wwitihtyl activity) Observation form
SHVHDUFKHUTV
Products of writing

Sg;(l?(iz;gr? Week 3 Writing on Republic (8 writing activity) Observation form
S5HVHDUFKHUTV
Products of writing
Week 4 Narrative writing (4 writing activity) Observation form
5HVHDUFKHUTV
Weeks 1 and _ o _ _ First interyiew form
6 Holding the first interviews to determine the study grouj Observation form
5HVHDUFKHUTV
WAS
Application of the attitude and motivati scales as pre WMS
Week 7 tests 6WXGHQWTV GLI
5HVHDUFKHUTV
Observation form
Weeks 7. 9 Application o_f the action plan _ _ Products of writing
and 10 ' (Implementatlo_n_ _of the educational games, carrying out 5HVH D UFKHUTV
the writing activities) Observation form
During the Second interview form
application . . . . Observation form
Week 10 Holding the second interview with the study group SHVHDUFKHUV
: - . Products of writing
Weeks 11, 12 Cltarrlylng otn tt.he ap;plllfatlc;n oft.the iactlon plan " EWXGHQWIV GLI
and 13 (mpemen ation of the educational games, cagryi 5HVHDUFKHU{V
the writing activities) -
Observation form
Week 14 Application of the attitude and motivation scales as-pos wfg

tests 5HVHDUFKHUTV
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Observation form

Third interview form
Observation form
5HVHDUFKHUTV

After the Week 15 and
application 16 Holding the third interviews with the study group

A 36-hour application was carried out in the action process to develop writing skills, attitude towards writing
and motivation with the helpf educational games. Three different action plans were employed in a total of six
weeks of the 16veek application. There were plans designed with educational games as the focal point of the
action plans. These plans were intended to improve the dimensidine study group's main writing problems.

These problems included issues with the content (being related to the given topic or event such as selected
words, sentences, idioms, examples, etc.), discourse management (including linguistic expre saisne nexp

and connectors that will enrich the writing in the context determined), and intelligibility (ambiguity in
conveying the text content) (sentences made according to the level obeying grammatical rules).

Validity and Reliability

The stages propodéy Johnson (2002) were taken into account in ensuring accuracy and credibility as well as
validity and reliability in action research. Accordingly, leteyrm observation, keeping researcher's diary to
prevent researcher bias, |leteym interaction, datariangulation, expert review, detailetbscription,and
reporting were carried out in the study. In addition, a validity committee of three field experts was established to
examine,discuss,and evaluate the applications and to make additional arrangeichanmg the research
process. Atotal of four meetings were held with the validity committee, once before the intervention, once after,
and twice during the intervention.

Data Collection

The research process was conducted in a total of 16 weeks, mgchigtiermining the problem situation (6
weeks), application of the pttest and postest (2 weeks), application of the action plans (6 weeks), and
determining the opinions after the intervention (2 weeks). In the study, to identify the problems expgbignce

the participants in the writing processes, free and subjeented or genreontextual writing activities were

carried out once in a week or in four weeks by the study group regarding the themes and subjects, which were
the natural elements of tharciculum. During the writing activities, the practitioner researcher kept observation
notes and a researcher's diary. The writing activities were evaluated with ARAW, which determined the study
group and the suldimensions of writing skills that neededlte developed. In the following process, the first
interviews were held to make sense of the problems experienced by the students in the writing processes, their
attitudes towards writing and their motivation in writing and to enable them to express liemmeebally as

well. With the interviews, a road map was drawn for which action would be useful in solving the problem. In
this way, the problem situation and the study group were determined before the intervention. An action plan was
created for the sation of the problem situations revealed in the light of the writing products of the study group,

the themes and concepts emerging as a result of the first interviews, and the attitude and motivation scores, and
the researchers developed eight educatigerakes that were thought to help solve the problem.

WAS and WMS preests were applied to the study group before the action plan was put into practice. At this
stage, the practitioner researcher asked the participants to share their experiences,de@lsagen via the

diaries distributed to them in which they could express what was important during the intervention. The
participant diaries were used to provide qualitative data to help the researchers reveal how the participants made
sense of the intgention process. In the following process, the action plan was implemented in a way that an
educational game was played every week for eight weeks. Although the playing times of the educational games
varied between 30 and 40 minutes, the educational ganegaration, playing and evaluation were carried out

in three lesson hours in a week. In addition, at least one writing study was conducted within the scope of each
educational game. Accordingly, each writing product was evaluated with ARAW, and the seoeerecorded.

After the threeweek action plan intervention, second interviews were held to examine the situation, to
determine the problems experienced in the action process, to identify the aspects needing improvement and to
get the evaluations of thetudy group regarding the process. After the second interviews, the action plan
application continued, and the second thneek intervention cycle was started. Similar to the first three weeks,
following the action plan, writing activities were carriedt @ithin the scope of the educational games, and the
development of the writing skills of the study group was evaluated. Following the completion of the process that
took place over the course of six weeks, the action plan was finalized when the issasoha. This was
accomplished by taking into account the rise in the writing scores of the study group as well as the data
collected through the interviews.Just after the action plan was finalized, theeptsstvere applied, and the
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changes in the a@ttides and motivations of the study group were evaluated. After the intervention process, third
interviews were held with the study group to allow them to evaluate themselves, the process and their writing.

Data Analysis

Before, during, and after thetérvention, a variety of data analysis approaches were employed to assess the
qualitative and quantitative data collected in the study.After the intervention, data were examined and
interpreted as a whole. For the analysis of the quantitative data, éhebtiaihed through WAS and WMS were
transferred to SPSS 24 package program, and paired sargdtswere conducted for attitude, motivation, and
success. The writing products obtained from the study group were analyzed with ARAW, and the numerical
dataobtained were presented as total scores and in tables to show the progress.

JRU WKH DQDO\WVLV RI WKH TXDOLWDWLYH GDWD LQWHUYLHZV UHVFHE
forms were analyzed separately by the researchers using comrtgatatNVIVO 12 program and an online site

for concept formation were used to determine and model the relationships between the themes. In this respect,

the process was followed by coding the data, finding the themes, organizing the codes and theiefsingnd

and interpreting the findings.

Results

Quantitative Results

This section presents the analysis results of the findings obtained through Writing Attitude Scale (WAS),
Writing Motivation Scale (WMS) and Analytical Rubric for Assessing writingdugethe study. Table 2.
prepared accordingly summarizes the descriptive statistics of the study.

Table 2 Descriptive statistics regarding the quantitative data

X Max Min Sd Variance Skewness Kurtosis
WAS; 111.608 130.000 68.000 .481 235.249 -1.403 1.863
WAS; 138.652 151.000 114.000 .481 69.964 -1.139 2.148
WMS: 77.217 106.000 47.000 .481 182.451 -.118 514
WMS> 95.130 107.000 84.000 .481 43.028 .024 -.951
WS 47.60 80.000 25.000 .481 227.976 563 -.066
WS 72.34 96.000 50.000 .481 277.874 .005 -1.644

WAS;: WAS pretest; WAS WAS posttest; WMSWMS pretest; WMS WMS posttest; WS Writing Preintervention Score; WS
Writing Post intervention Score

As summarizedin Table 2. the pdsst mean scoresin all three measurement toolshigirer than the préest
meansscores. Byrne (2010) suggested a value rang2 taf +2 for skewness and to +7 for kurtosis. When
evaluated together with these findings, the outlier analyses and histogram graphs revealed that the data had a
normal distibution. To test whether the differences between the mean scores obtained from the data collection
tools were significant, paired sampletests were performed by considering the prepesttest mean scores of

each variable. Table 3. summarizes test results for attitude towards writing:

Table 3.Paired samplestest results regarding attitude toward writing

Measure N X Sd df p t
WAS: 23 111.60 15.33 22 <.001 -7.178
WAS; 23 138.65 8.36

WAS;: WAS pretest; WAS WAS posttest

As can be seen in Table 3. there was a significant difference in favor of theepbbetween the pestst and

pre-test scores of the Writing Attitude Scalexdit:- S 7KH ILQGLQJV VKRZHG WKH
attitudes increased as a result bé intervention. Table 4. presents the results of the paired sarglets t

regarding motivation in writing, and the results of the paired samyiest tegarding the writing success of the
participants are shown in Table 5.

Table 4 Paired samplestest results regarding motivation in writing

Measure N X Sd df p t

WMS, 23 77.21 281 22 <.001 -7.268
WMS; 23 95.13 1.36
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WMS;: WMS pretest; WM@ WMS posttest

According to Table 4. there was a significant difference between thégsisind préest scores of the Writing

Motivation Scale in favor of the posest (t22)=- S 7KH ILQGLQJY UHYHDOHG WKD
motivation increased in line with the intervention, similar to the findings regarding the attitude towards writing.

Table 5. Paired samplesdst results regarding success in writing

Measure N X Sd df p t
WS 23 47.60 15.09 22 <.001 -7.070
WS 23 72.34 16.66

WS;: The writing success score before the intervention;,:\VWBe writing success score after the inggtion

As can be seenin Table 5, there was a significant difference between the participamishgetion and post

intervention scores, in favor of the pastervention score¢ X=72.34) (t22)=-7.070, p<.001). The findings

showed that the particPQWV Y ZULWLQJ VXFFHVV LQFUHDVHG LQ OLQH ZLWK W
related to motivation and attitude towards writing.

Qualitative Results

The study's qualitative findings are presented in twotglégs: the results obtained fromethnterviews and

those obtained from the diaries and observations. Accordingly, the findings obtained from the interviews held
before, during and after the intervention are given, and then the findings obtained via the participant diaries,
researcher diaryand observation notes are presented.

Results Obtained via the Interviews before the Intervention

The findings obtained before the intervention and while determining the study group showed that the
SDUWLFLSDQWVY YLHZV ZHUH XB\AcKdidihglyGthX utiBetings sidddht épt$uUDde@Qthey K H P
main themes of "Challenges in the Writing Process" and "Needs related to the development of the Writing
Process" are presented in Figure 1. and Figurgh@ subthemes and concepts that emerged ddagrthe
challenges in the writing process are shown in Figure 1.

Figure 1. Challenges in the writing process

The research results showed that the participants had difficulties in organizing their thoughts during the writing
process, choosing appropgavords because they could not express themselves due to the lack of development
of their vocabulary, and finding an external motivational element, especially the teacher and their families. In
addition, the participants did not feel emotionally readyyttelt unmotivated and unable to adapt to the writing
process as a teaching process, and their families and teachers had expectations of their own potential.
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Another difficulty the participants encountered in the writing process was the symptoms oabfatgice.

One of the remarkable results was that long and difficult writing tasks given above the potential and previous
erroneous learning, such as inappropriately holding the pencil, caused fatigue of the hands and stress factors
such as sweating, wiicappears as a physical expression.

Figure 2. presents what the participants needed to overcome the difficulties they encountered in the writing
process and to improve their writing skills.

Figure 2. Needs related to the development of the writingge®

The finding related to the need for learning with games, which was stated by almost all the participants in
PHHWLQJ WKH SDUWLFLSDQWVYT QHHGY LQ GHYHORSLQJ WKHLU ZULWL(
study. The fact that the iting process should be fun by getting rid of the boredom, arouse desire, make them

happy, give pleasure and provide the opportunity to work in groups constituted the basis of the requirements in

the development of the writing process. In addition, theealch findings showed that guidance for the
development of thinking and reading skills and presentation of instructions and examples in the writing process
should be provided for the participants to overcome the difficulties they encountered and to tmpreni¢ing

process should be provided.

In providing writing support, it is noteworthy that teachers and families should especially support the
participants in terms of providing a suitable environment for them, determining their needs, giving them
oppatunities to think and rest, and providing motivational sources. The results obtained before the intervention
showed that some compelling factors were effective for the participants to make sense of the writing process and
that these factors caused thende&yelop negative attitudes and low motivation during the writing process. In
addition, it was revealed that the teachers and families had a role in the emergence of these factors and that
certain things were needed to overcome the difficulties encoumtetled develop writing skills.

Results Obtained via the Interviews Held During the Intervention

7KH UHVXOWY REWDLQHG YLD WKH LQWHUYLHZVY KHOG GXULQJ WKH L
gathered under three main themes. Accordintilg, subthemes and concepts under the main themes of

‘Making sense of the Writing Process," "Adventure of Writing" and "Development of Writing Skills" are
presented in Figure 3., Figure 4. and Figure 5. In figures, lined arrows depict the relationsbignhitie

concepts and the sitbemes, while dashed arrows indicate the interrelationships among the concepts.
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Figure 3. Making sense of the writing process with the applications

With the applications in Figure 3, some developments occurred in thepants making sense of the writing
process compared to the grgervention process. As stated particularly in the previous sections, it was
noteworthy that the factors effective in expressing thoughts disappeared with the intervention process and that
being selfregulatory was emphasized to be effective on ensuring the expression of thoughts. In this respect, the
ZULWLQJ DFWLYLWLHY FDUULHG RXW WKURXJK HGXFDWLRQDO JDPHYV
of the writing process, allowetiém to find the writing process easier than before the intervention, and helped
them develop positive attitudes. In addition, it was noteworthy that lack e€selidence was replaced by self
confidence; that the feeling of not liking writing was replhbg the feeling of liking it; that dislike of writing

and the feeling of finding it boring were replaced by fun and entertainment; and that motivation for the writing
process improved. Additionally, similar to the results obtained before the intervahgosibtheme of the

change in viewpoint in accordance with the genre of writing was expressed with similar concepts. The point that
distinguished the result as mentioned above from the results obtained before the intervention was that the
writing activities carried out with the highlighted text genres mentioned was found entertaining by the
participants. They had the motivation and positive attitudes towards writing in the mentioned writing genres.

Figure 4. presents the sthiemes regarding the applitas carried out to improve writing skills through
educational games and their reflections on the conceptual relations under-thersab. In figures, lined
arrows depict the relationship between the concepts and ththesmles, while dashed arrows icdlie the
interrelationships among the concepts.
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Figure 4. Applied writing adventure

According to Figure 4. it was noteworthy that the -tubmes and the concepts related to thetbalmes
affected each other and had a direct intense relationshipreSloits showed that the participants evaluated
writing practices supported with educational games in the dimensions of learning with fun, improving thinking
and writing skills, and providing emotional support.

Other results included that applicationsclsuas game playing and story writing carried out in groups or
individually saved the learning process from being boring, made the process fun and enjoyable, and supported
permanent learning, peer learning and -sefjulation skills. In addition to learninigy having fun, other
remarkable results obtained in the study included the fact that the participants could write more easily in the
context of the development of writing skills and that the participants could receive emotional support such as
motivation,attitude, seHefficacy and selconfidence with the learning process and development.

Figure 5. presents the effect of writing activities supported with educational games on the development of
writing skills. In figures, lined arrows depict the relatship between the concepts and the-thgmes, while
dashed arrows indicate the interrelationships among the concepts.
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Figure 5. Development of writing skills

The results showed that the applications carried out through educational games contribetetbfmng the
SDUWLFLSDQWVY ZULWLQJ VNLOOV 7KH SDUWLFLSDQWY HPSKDVL]HG
the development of writing skills before the intervention and that the difficulties in the writing process
decreased or disappedr

Other notable results include that participants perceive the writing process more easily due to the disappearance

of the difficulties encountered, that their academic success andm#lflence increase accordingly, that

sustained learning is ensdieand that they develop their motivation and a positive attitude toward
ZULWLQJ ORUHRYHU WKH SDUWLFLSDQWVY DZDUHQHVY RI WKH LPSUR
increased as well.

The Results Obtained viathe Interviews Held Afterintervention
The results obtained via the interviews after the intervention showed that theesuis were gathered under

the main theme of "Use of educational games in teaching writing". Accordingly, thieesules under the main
theme and the codassociated with the sthemes are presented in Figure 6.
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Figure 6. Use of educational games in teaching writing

As seen in Figure 6. the themes of "Contribution to the development of writing skills", "Contribution to the
learning process", "Effect dinture expectations" and "Providing emotional and cognitive support”were found
under the theme of "Use of educational games in teaching writing". The results showed that the use of
educational games in writing classes helped to eliminate or reducegvitiblems, internalize writing rules,
increase writing speed, improve writing style, and encourage participants to write in different text genres
(narrative, informational, memoir, biography, etc.) and reduce spelling errors.The use of educational games
contributed not only to the development of writing skills but also to the learning process. Other results included
the fact that the use of educational games in teaching writing supported learner autonomy, allowed the
participants to become sakgulatingearners and have fun, and led to permanent learning.

The results showed that the dimensions the participants needed to be supported in teaching writing before the
intervention supported the intervention. Besides overcoming the difficulties experieticedriting process,

one of the important results was that the intervention provided the participants with affective and cognitive
support. The desirable results included the fact that the participants developed positive attitudes toward learning
writing, increased their motivation to write, and eliminated their negative prejudices about the writing process.
Moreover, the participants were aware of the development ofléigh thinking skills such as imagination,
creativity, critical thinking, and emgatic thinking they emphasized throughout the process.

W ZDV VHHQ WKDW HGXFDWLRQDO JDPHV DOVR DIIHFWHG WKH SDUWI
writing. After the intervention, the participants had a high level of expectatiort #imwse of educational

JDPHV DV WKH ERULQJQHVY RI WKH WHDFKLQJ SURFHVYV ZDV UHPRYHC
writing conducted with educational games would allow them to become successful in the future and to put
forward written poducts and would contribute to their choice of profession.

Results Obtained via the Diaries

The results of the analysis of the diaries kept by the study group during the intervention are shown in Figure 7
and Figure 8Figure 7. shows the stthemes ad the concepts related to the ghbmes emerging within the
framework of the main theme of the effect of educational games on the learning process. Figure 8. presents the
subthemes and the concepts emerging within the framework of the main themeedfettteof educational
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games on skill development. While the lined arrows shown in the figures indicated the concepts with which the
subthemes were related, the dashed arrows indicated the relations of the concepts with each other.

Figure 7. Effect offte educational games on the learning process

:KHQ WKH SDUWLFLSDQWVY GLDULHV NHSW DIWHU WKH LQWHUYHQW.L
themes and concepts were reached within the framework of two main themes. One of the main theneas obtain

in this respect was the effect of educational games on the learning process, as can be seen in Figure 7.
$FFRUGLQJ WR WKH SDUWLFLSDQWVY GLDULHVY WKH ZULWLQJ DFWL)?
positive effects on the students. The edional games used in the Turkish Language class made the teaching
process more enjoyable by preventing boredom; the students enjoyed this process and felt excitement and
enthusiasm for the activity and lesson; their sense of curiosity grew; and thetgdpsasthem be present.

A further contribution of educational games to the teaching process was that they facilitated learning, supported
social relationships in the teaching process, provided opportunities for group work, helped establish an
association wh everyday life, and supported the use of alternative assessments such-aasnghesif

evaluation.. When the concepts related to thetsaimes mentioned above were examined, it was seen that the
participants were in positive interaction with their peeand teachers during the teaching process; that they

made an effort to maintain this interaction and the process; that this effort led them to success; and that in
relation to these all, their setfonfidence and motivation increased in internal, extesind environmental

respects.
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Figure 8. Effect of the educational games on skill development

7KH VHFRQG WKHPH UHDFKHG DV D UHVXOW RI WKH DQDO\WVHV RI WKH
development. The educational games emplayethe teaching process supported the development of the
participants' writing skills in the dimensions of form and phases of the writing process. Another result was
related to the support provided for creativity and imagination in creating stories aadigs@among the writing

genres.

In addition to supporting the writing skills, some participants' speaking and listening skills were also supported

with educational games. It was also remarkable that the participants frequently referredeéadiigkils in the

diaries and that the participants had a positive attitude towards the concepts emerging within the framework of

the subWKHPHY ,Q WKLY UHVSHFW ZKHQ WKH UHVXOWY REWDLQHG YLLCL
general point of viewit was revealed that the process of teaching writing conducted through educational games
positively affected the participants' motivation and attitudes. Similarly, the researcher’s diaries and observation

notes demonstrated that the findings supportertthigts obtained during the research process. Concerning the

results obtained, the following notes regarding the attitudes and motivations of the participants were prominent:

3««7KHLU GHPDQGVY IRU WKLV JDPH ZHUH YH Ue gerhel Rheydidd't hen® éhyD ORW F
trouble writing because they knew something about the story they would write. They combined these events,
FKDQJHG DQG WUDQVIRUPHG WKHP DQG-ZIFRHWID RHH Z3 VRHR WWEK'G H QWHW A
happy when thy saw the map and the dice. They were dying to play. They focused on the statement to be made
DIWHU WKH QXPEHU FDPH RXW ZLWDicelddhR) WHPHQW ™~ 2EVHUYDWLRQ QRYV

3« 7TKH\ ZDLWHG LPSDWLHQWO\ IRU WKRVH ZKR KDeGwidlthal thdihd3 EHIRUH
wrote. They had a lot of futhe activity also helped the students gain values such as group cooperation,
WHDPZRUN DQG WHDP VSLULW« ,W ZDV YHU\ LPSUHVVLY#ithRU WKHP \
garden game).
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37KH ‘d OfHM@ video caught their attention. While watching people, it was clear from their facial
H[SUHVVLRQV ZKDW WKH\ WKRXJKW WXbbinggamep G ZULWH"~ 2EVHUYDWLR

Discussion and Conclusion

It is important to apply scientific research methaoossolve problems by determining the competencies or
deficiencies in language teaching processes. It is valuable both for the development of their students and for the
professional development of teachers. Teachers who are especially responsible feighefdpractical

processes in the classroom, work in collaboration with field experts in language skills that need to be developed

in their students. Besides all, the purpose should be to solvesgdes#ic problems through meaningful and

enriched instuctional designs in the classroom. The reasons mentioned reveal the necessity of studying
problemsohving RULHQWHG GHVLJQV VXFK DV DFWLR QEfddy & Erdpy] FOR1). Qhn WH D F KL (
this respect, important results were obtained in thelystegarding providing affective support and skill
development and revealing the effect of problastving approaches to avoiding probable problems.

In the study, several important results were obtained via the approaches employing both quantitative and
TXDOLWDWLYH SDUDGLJPV 7KH TXDQWLWDW L-¥eldt roeldrivVoC@ ey Vh K RZH G W
dimensions of attitude, motivation, and writing skill development due to the use of educational games in the
writing teaching process were higherrilibeir pretest mean scores. Accordingly, educational games increased

the participants' motivation and attitudes towards writing and their success in writing skills. The results were

guite valuable considering the contribution of positive attitudes tewarding (Graham, Berninger & Fan,

2007) and motivation to write (Schunk & Zimmerman, 1994) to the success in and development of writing. In

terms of the effect of educational games on writing attitude, the results were parallel to those obtained by Erol,
Erdem, and Akkaya (2021), KaraaiN O Q /LX HW DO DQG 6WRMNRYLU DQG
WKH UHVXOWY ZHUH LQFRQVLVWHQW ZLWK WKRVH UHSRUWHG E\ gQDO

The results that educational games contributed to the development of the student's writing skiltswiste nt

ZLWK WKRVH REWDLQHG LQ DSSOLHG VWXGLHY LQ WKH OLWHUDWXU |
gINDUD $0O0SDUVODQ 8oDU .DQ 6LPLODUO\ WKH UHVXOWYV
educational games onmoWWLRQ LQ ZULWLQJ ZHUH SDUDOOHO WR WKRVH UHSRU
Yawz and Okur (2021). In this respect, consistent with the related literature, the research results showed that

the educational games designed for writing support the@eReSsPHQW RI1 ZULWLQJ VNLOOV E\ LQF
motivation and attitudes towards writing.

When the qualitative results were evaluated, the effect of affective factors on the participants' making sense of
the writing process was remarkable. One ingatrresult was that previous failure in writing caused reluctance,
anxiety, dislike of writing, lack of selfonfidence, stress factors, negative attitude towards the writing process,
and lack of motivation in the future. Undoubtedly, affective factoganding writing are important predictors of
success in writing (Alluhaybi, 2015; Amiri & Saeedi, 2017; Sarkhoush, 2013), and students with high anxiety
and negative feelings about writing tend to be weaker writers (Cheng, Horwitz & Schallert, 1999; Esitjey

& Witte, 1981). Moreover, positive attitudes towards writing are exhibited by better writers (Knudson, 1991).
Therefore, the purpose should primarily be to eliminate negative situations by determining affective factors in
making sense of the writiqgrocess. In this study, negative life experiences, which are effective in making sense
of the writing process, evolved positively in line with the intervention. The results also showed that participants
found writing easier than before the interventioayeloped a positive attitude, lack of setinfidence was
replaced by sel€onfidence, felt dislike for writing was replaced by love for writing, dislike and boredom were
replaced by fun and entertainment, and their attitude and motivation increased.

According to the results, among the problems encountered by the participants in the writing process before the
intervention of the educational games was the difficulties in organizing thoughts, choosing words due to
insufficient vocabulary knowledge, and loagd difficult writing tasks given above the potential. Students are
supposed to organize their ideas to write on a particular subject, and they are also expected to formulate and
transfer their ideas in linguistically correct ways (Zimmermann, 2000) andecappropriate words in this
transfer. Undoubtedly, any negativity in these stages will affect the entire writing process. In this respect,
controlled writing, guided writing, recreating a written text, free writing, note taking, summarizing, and other
technigues could be used to prevent writing problems by considering the cognitive factors in the writing
process. Having expectations above the student's level in the writing process may cause them to have difficulties
in having a writing purpose and traasfing their competencies to the writing process. Students should always

be at the center of the writing activity. Accordingly, in the writing process, students should be presented with
clear and meaningful situations that will motivate them to write withé framework of topics that students are
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not unfamiliar with by taking into account the principles of teaching writing appropriate to the characteristics of
student development (Tama & Mc Clain, 1998). Allowing students to make choices accordingitd ¢reists

and needs among the offered options can help solve these problems. The result that the students tended to agree
that writing was more fun when they could choose the topic (Clark & Douglas, 2009) also supports the
aforementioned suggestion.

In order to help participants overcome the obstacles they encountered in the writing process and improve their
writing skills, the research revealed that the writing process should be fun by eliminating boredom, arousing
enthusiasm, making you happy, beimjogable, providing opportunities for group work, providing instructions

and examples in the writing process, providing an environment conducive to writing, allowing time to think and

rest, and providing students with writing prompts. The training of iiddiés who can easily express their

thoughts and feelings in a fluent manner, who enjoy writing, and who view writing as a profession is facilitated

by instructional environments that increase students' motivation to write and positively influenceitimegjr wr

abilities. In an effective writing process, students tend to write freely, without being under pressure, in a
classroom environment where there is mental and emotional comfort, away from the fear of being judged and
exposed to negative criticism (T.kPFOJLO g]FDQ ,Q WKLY UHVSHFW WKH SURFH
games also used in the intervention have the potential to contribute to the establishment of these learning
environments. In fact, this view was supported by the participantsheiught that writing processes supported

with educational games were beneficial in terms of ensuring learning with fun, develipkiag, and writing

skills, and providing emotional support. Moreover, when the needs indicated by the research msits an

results obtained via the writing practices supported by educational games were evaluated together, it was seen
WKDW WKH SDUWLFLSDQWVY QHHGY LQ RYHUFRPLQJ WKHLU ZULWLQJ S

In other words, in the context of improving writing skills,wias observed that, in addition to learning with
enjoyment, the participants were able to write more easily; that they could receive emotional support such as
motivation, attitude, seléfficacy, and selconfidence with the learning process and develayirimequestion;

that the necessary thinking skills were supported; and that the instances of difficulty in the writing process
decreased or disappeared.

When the results of the study were evaluated from a broad perspective, it was determined tha¢$lseoproc
teaching writing with educational games helped overcome the difficulties encountered bygfadelstudents

in the writing process; that the intervention provided the participants with emotional and cognitive support; that
their writing skills impoved; and that their writing attitude and motivation increased. In this regard, the research
results demonstrated that educational games are an effective method for fostering writing skills, eradicating
writing issues, and cultivating a positive attit@tel enthusiasm for teaching writing.

Recommendations

The results of this study are limited by the instruments, educational games, the study group, and the academic
year in which the research process was realized. Teachers could use educational geroksvtding, design

the teaching process by determining what cognitive and emotional factors work well in the writing process, give
more time to writing by determining what students need and what problems they are having with writing, and
use various wrihg technigues with individual and group work in instructional environments that use
educational games. In addition, future studies could be conducted to determine the effects of educational games
on developing other language skills. The present studysevistudy group included elementary school 4th

grade students, could be replicated with different research samples.
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Abstract

This researclams to determine the relationship between school principals' predtdving skills, burnout

lewels and selefficacy beliefs. A gantitative relational design was used in the study. Sdraple of the
UHVHDUFK FRQVLVWYV RI V F KR /@ US U, QQW K Sl DIOH/ VSARINNE LIKGRIF 3QOR-EDVBRDUN\
3)UHLGPDQ 6FKRRO 3ULQFLSDOV %XUQRXW 6FDOH” DQG 36FKRRO 3ULQ
the data collection tds. Data were analyzed byt&st, Singlefactor Analysis of Variance (ANOVA), and

structural equation modeling. In the researtivas found that school principals' problesalving skillswere at

a high level and they almost never experienced burnouhaidselfefficacy perceptions werat a high level.

The results of the study revealed that there was no significant difference between principals-podbem

skills, burnout levels, and se#ffficacy belies and variables such as gendexperienceas a principal, and

school level.n the study, there was also a low and negative correlation between principals' psoblem

skills and seHefficacy beliefs, selefficacy beliefs and burnout level, and there was a positive and low
relationship beteen principals' probleraolving skills and burnout level.

Keywords: Problemsolving skills Burnout, Selfefficacy, $hool principal

Introduction

Like any other organization, schools are institutions wiiljue management systems and practices tldvev

from interactions, relationships and values with their stakeholders (O'Brennan et al.,.Sthbo)s havenany

problem areas such as students, staff, parents, and the school culture. It is very important for school principals to
solve the problems #h may be experienced in any of these areas. There are often several possible ways to solve
problems and successful leaders are expected to identify alternative solutions and find the appropriate solutions
(Visone, 2018).

Problemsolving is an importarfactor for organizations. As in every organization, there are various problems in
schools and the greatest responsibility for the solution of these problems falls on the school prifapals.

principal isprimarily responsible for achieving the schoobsilg and success. School principals are expected to

choose the best solution to the problems they encounter among many diffgiens ancgroduce the best

solution under any circumstances. In order for this expectation to be fulfilled, the prsblenyg skills of

VFKRRO SULQFLSDOV PXVW EH GHYHORSHG $vVODQDUJXQ %RINXUW
2013).

In evaluating problersolving skills in school administration, if the principal, teachers, parents, students, and
community do notvork well together, and if the school building, furniture, teaching resources, and garden are
not well used, the school's work cannot produce efficient reJtiésmanagement of all these can be achieved
through overcoming the problems systematically @aitlout any prdblems. In this respect, problesolving

skills, in which all thevariablesmentionedabovecan be handled together but in an appropriate order, have an
important place in school administrat@ $NoD <DPDQ -solviBguiRRdb@uHaercoming the
undesirable situations, obstacles and difficulties encountered in reaching a goal (TekM @&Q
Inadequacy, tension and psychological disorders can be séedividuals with poor problersolving skills
(Heppner & Petersen, 1982). Acdarg to Bingham (2004), solving problesolving is a process that requires
effort to eliminate the dffculties encounteretd reach a certain goal. Individuals who can solve their problems

" Corresponding Author$ K P HW 0 H O, mkliHgu@ed@gmail.com
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have more seltonfidence in decisiemaking, and they are more sociable in social interactions and have a
positiveseF SHUFHSWLR Q uD®rLila ¢thar#dd) people who consider theelves unsuccessful in
problemsolving have more internal conflicts, are hypersensitive in interpersonal relations, have negative self
perceptions, andisplay hostile behaviors (Dixon et al., 1991). These and similar sitgatiam cause the
feeling of burnout in school principals.

It has psychological effects such as burnout, low morale, absenteeism, and being late to work. People who
experience burnout develop negative sense of self and attitudes towards work. Theis femdingterest
towards the people they work with become dull. People with burnout display indifferent and aggressive
behaviors towards the people they serve and their employees (MRitakdh & Aronson, 1988). In addition to
individual factors, organizati@h factors such as workload, control, rewardswookers, justice and values

cause the differentiation of employees' burnout levels (Leiter & Maslach, 2005).

Burnout combines a negative attitude towards aieglshing performance with a decreased sehgermsonal
self-efficacy: In this case, the perception of not reaching the set goals is accompanieiédyy sense of
inadequacy (Gastaldi et al., 201&yeudenberger (1974) defined burnout as the state of exhaustion resulting
from failure, exhaustionpks of energy and performance, and unmet demands; Friedman (2002) defined it as
physical or emotional exhaustion, a sense of personal and professional failure, and a strong sense of
depersonalization toward those served; Maslach and Jackson (1981) defimednotional exhaustion of the
individual, an increase in his depersonalization, and a decrease in personal perfdfordvieslach, Schaufeli

ve Lieter (2001) burnout is being exposed to stress and emotional tiredness in the organization for eadextend
period of time while MalakiPines and Aronson (1981) defined it as a state of physical, emotional and mental
exhaustion that occurs inthe individual due to kbeign exposure to emotionally challenging situations.

The quality of school education igéctly related to the good management of schools. Successful management
requires school administrators to be mentally and physically hebiisydes many qualifications that they
should have. One of the factors that is emphasized and closelg#ffenental health of school administrators

is the level of burnout (Izgar, 2003). Burnout can occur in any field as well as in a professional sense. Every job
has its difficulties whichcan cause fatigue and boredom in people from time to time. When thesgdeiel

not interfere with the people's responsibilities, they can cope with this situation more easily. However, if these
shortterm feelings gradually increase and the individual becomes unable to cope with them, burnout begins to
occur. Burnout, if it &sts for a long time, can causeygological problems and damagiee individual's
professional life and social resources (Capel, 1991). School principals can achieve professional success by
cooperating with all stakeholders in realizing g&hoolf Vhission. Students, staff, parents, organizational
processesand political processes are important factors in achieving this success. As a result of the negative
experiences against these factors, principals may perceive their leadership skills as inadebisasituation,

school principals may experience a sense of professional and personal failure and stress, and they may probably
experience burnout (Friedman, 2002).

Another factor that issaimportant as problersolving skills and burnout feelings fockool principals in
fulfilling their principal duties is selefficacy beliefs. Sekefficacy belief affects the individual's attitude
towardstheirprofessionwhichaffects the individual's professional success and increases the efficiency of the
individual's work. As in every profession, educational institutions should ensure this success and efficiency.
Self-efficacy beliefs of school principals, which are one of the building blocks of educational institutions, are
extremely important in ensuring thisiccess and efficiency. Sedffficacy belief is the individual's self
expression to reveal to what exteénéycan or cannot achieve that competence in line thtir own beliefs,
attitudes and experiences when it cannot be directly observed (Schunk,3&886ificacy is understood as an
individual's belief intheir strength and whetheheycan do something by interpretitigeir own competences
J\EDO "QPH] *LVW DQG OLWFKHOO GHILQHG LW DV DQ HV
performance on a particular task while Bandura (1997) defined it as a person's betiefitbab successfully
complete a particular task. Zimmerman (b9€efined it as the sedvaluation of individuals about their ability
to perform a job and succeed.

A principal's sense of competence is the judgment about his abilities to structure a particular course of action to
achieve desired results in the sohbe leads. (Bandura, 1997). Principals are seen as a key agent initiating

change by raising expectations for both teachers and students. A promising but largely unexplored way to
XQGHUVWDQG WKH PRWLYDWLRQ DQG EHs¢bfoRpdteRde. SEHMfiCaEWISDOV LV W
perceived judgment of one's ability to effect change, which can be seen as an essential characteristic of an
effective school leader. Principals may feel competent to lead in certain contexts, but this sense of czempeten

may or may not be transferred to other contexts depending on the perceived similarities of the task (Tschannen
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Moran & Gareis, 2004). Another important factor contributing to the effectiveness of school principals is the
level of selfefficacy. Selfefficacy is the principal's belief in his abilities. This belief signifidgnmpacts the
leadership and success of school principals (Eberhard, 2013).

Job description of school administrators encompasses managing people, the environment, and the pregram. T
position requires knowledge and skills from a variety of disciplines. The success of school administrators in this
process depends on their positive perceptions of theiresitiacy for the task. In this sense, school
administrators with high sekfficacy beliefs can be more effective and qualified in the school improvement
process. In contrast, a personwho avoids complextask®tplan to achieve goals, and people who believe in

their capacity to achieve goals are people with lowe#itacy.People with high seléfficacy are those who
understand their capacities and plan their activities successfully while people with leffeelfy are those

who cannot fulfill their tasks. As a matter of fact, such administrators are expected to beffextieceand
successful as their schools can directly affect teachers, students and staff (Bandura, 1982; Bandura, 1988;
Bandura 1997; Cobanoglu & Yurek, 2018; Dimmock & Hattie, 1996; Lunenberg & Ornstein, 2013).

Educational institutiongnustlead many banges and developments. School principals have important roles in
the effectiveness and continuity of educational institutions in this protlesse roles include directing the
employees in line with the school's goals, leading the teachers educaficarallyhaving effective
communication skiB. While school principals play these roles, they encounter various problems within the
institution and are expected to solve rtheffectivdy. In this way, the employees of the institution feel the
power of the pgincipal and see him as a leaden the contrary, a school principal who experiences burnout and
feels inadequate in many aspects in the institution will benefit neither the institution nor the society. This will
also affect the school principals' sefficacy perceptions. Therefore, it is thought that problemiving skills,
sense of burnout and sedfficacy are extremely important concepts for school principals. The analysis of the
literature reveals thathé relationship between problesolving skills burnout leved and seHefficacy factors
hasnot been analysed ficiently. For this reason, thstudyaims to determine the relationship between school
principals' problensolving skills, burnout levels and sedfficacy beliefs. For this purpose, amss to the
following questions were sought.

What is the level of probleraolving skills of school principals?

What is the level of burnout of school principals

What is the level of seléfficacy beliefs of school principals?

How is there a relationghibetween the gendenof schoolprincipals,problemsolving skills, burnout

levels and selefficacy beliefs?

How is there a relationship between the educational status ajlqminacipals and their problersolving

skills, burnout levels and sedffficacybeliefs?

X How is there a relationship between managdmeeperiences and their problesolving skills, burnout
levels and selefficacy beliefs?

x How is therea relationship between problesolving skills, burnout levels and sedfficacy beliefs of

schoolprincipals?

X X X X

x

Method
Research Design

This study aims to determine the relationshipdeetn school principals' problesolving skills, burnout levels
and selfefficacy beliefs. Quantitative relational design was used in the study.

Sample and Population

Theresearchiniverse consisted of school principals working in officiakpc@ools, primary schools, secondary
VFKRROV DQG KLJK VFKRROV ZLW KL Q02 xéadenit yehrUA Fotalwk 2B4¢HabH U L Q W
principals selected by cluster saingl method among 1108 school principals in the provinces and districts of
%DOONHVLU IR U Bah@le ThK &halysis \@HHR defridgraphic characteristics of the school principals
participated in the research revealed that 77.7% of the school ptincipege male and 22.3% were female;

10.7% of them worked at prechools, 37.9% at primary school, 30.8% at secondary scho@Ddabih at high

school levellt was observed that 36.6% of them worked féx flears, 30.8% for-40 years, 15.2% for 115

years 8.9% for 1620 years and 8.5% for 21 or more years.
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Data Collection Tools

In order to determine the relationship betweenpgrablemsolving skills, burnout levels and sedfficacy
EHOLHIV 37 KsblviBdJriReniory, Bleveloped by Heppner andé?sbn (1982) and adapted into Turkish

E\ uDKLQ UuDKLQ DQG +HSSQHU S6FKRRO 3ULQFLSDOV %XUQRXW
DGDSWHG LQWR 7XUNLVK E\ YH g]HU HW DO DQG 6FKRRO 3ULQF|
TschannerORUDQ DQG *DUHLV DQG DGDSWHG LQWR 7XUNLVK E\ g]HU

Problemsolving Inventory The Problermsolving Inventory developed by Heppner and Peterson (1982) and
DGDSWHG LQWR 7XUNLVK E\ uDKLQ uDKeéatemhesGoolhdsigald' problem ZDV XV
solving skils. The original Problersolving Inventory consists of 35 questions and isgoént Likert scale. Due

to the adaptation of the scale to the Turkish language, three items were eliminated from the invengiony, b

the total nurber of items to 32. The Problesolving Inventory consists of 3 sudimensions: confidence in
problemsolving ability, approactavoidance, and personal control. The researcher administered the inventory to

69 school principalaho werenot part of the sample group as part of the validity and reliability €alybach

Alpha reliability coefficient of the inventory was .90, KMO value was .76; Bartlett test 1856.138; df: 595 and
p=.000. The Cronbach Alpha reliability coefficients foe subdimensions of the Problesolving Inventory

are presentedin Table 1.

Tablo 1. Cronbach alpha values of the-giulensions of the Problesolving Inventory

Dimensions Cronbach Alpha
_ Problemsolving confidence .88
E}L‘;ﬂ;ﬁqwl"mg Approactavoidance style .86
y Personal control 63

,Q WKH QH[W VWHS FRQILUPDWRU\ |IDFWdlmbRO®WVL\Y 1V, x0H/Q WHRWI\R DAY
goodness of fit values obtained as a result of the obtained confirmatory factor analysis (CFA) [X26 9#9.05

429; X2/df = 2.30; RMSEA= .07; CFI=.80; NFI= .70; GFl= .79; AGFI= .74. When the results of the model are
evaluated in general, it is seen that the model has an acceptable fit.

School Principals Burnout Scal@he Freidman School Principals Burn@dale was developed by Freidman
DQG DGDSWHG LQWR 7XUNLVK E\ g]JHU HW DO -pointLiker6fypeR RO 3 ULQ
and consists of 20 questions and 3-dithensions: Burnout, Depersonalization and Professional Success. The
scale was applied to 69 school principals outside the sample group within the validity and reliability study
scope Cronbach Alpha reliability coefficient of the scale was .91, KMO value was .81; Bartlett test 834,814; df:
190 and p= .000. The Cronbach Alptediability coefficients for the subdimensions of the School Principals
Burnout Scale are presented in Table 2.

Table 2.Cronbach alpha values of the sdimensions of the Freidman School Principals Burnout Scale

Dimensions Cronbach Alpha
o Exhaustion .81
ggglc:aolPrmqaals Burnout Depersonalization .93
Personal accomplishment .75

,Q WKH QH[W VWHS FRQILUPDWRU\ IDFWRU DQDO\VLY ZDV SHUIRUPF
6FDOH” DQG WKH JRRGQHVV RI Iflth& obtBieXEPK DRE 29D 40Q;HIfE 1667 XR/diH V X O W |
1.874; RMSEA= .06; CFI= .95; NFI= .89; GFI= .89; AGFI= .85]. When evaluated in general, the imedeh

asa good fit.

School Principals' Perceptions of Competence Scéhe Efficacy Perceptions Scalé $chool Principals,

developed by TschanneeRUDQ DQG *DUHLV ZDV DGDSWHG LQWR 7XUNLVK
subdimensions: Efficacy for Management, Instructional Leadership and Moral Leadership Subscale, and it is a
5-point Likert typescale with 18 questions. The scale was applied to 69 school principals outside the sample
group within thevalidity and reliability study scop€ronbach Alpha reliability coefficient of the scale was .92,

KMO value was .84; Bartlett test 666,988; df: 1851l p= .000. The Cronbach Alpha reliability coefficients for

the subdimensions of the Efficacy Perceptions Scale of School Principals are presented in Table 3.
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Table 3. Cronbachlpha values of the stdimensions of th&chool Principals' PerceptionsEfficacy Scale

Dimensions Cronbach Alpha
_ _ Efficacy for Management .88
Efficacy Perceptions Scal |\ ctional Leadership 73
of School Principals ]
Moral Leadership Subscale 77

,Q WKH QH[W VWHS FRQILUPDWRU\ IDF \WeRitdanCsQHO @ Pvinc\palZ BiwndsiH U IR U P I
6FDOH” DQG WKH JRRGQHVYV RI ILW YDOXHYVY REWDLQHG DV D UHVXOW
2.004; RMSEA= .06; CFl= .95; NFI= .91; GFI= .92; AGFI= .88]. When evaluated in general, the imedeh

asa gaod fit.

Data Analysis

In the data analysis process, Kolmoge8mirnovand ShapirdVilk Tests were used to check whether the data
showed normal distribution. When the Skewness and Kurtosis values dditthebtained from the Problem
solving Inventory,Freidman School Principals Burnout Scale and School Principals' Perceptions of Efficacy

Scale were examined, was observed that the data were normally distributed. The data obtained from the
research; fest, Onefactor Analysis of Variance (ANOVA)and stuctural equation modeling were used

Results

In the first subproblem of the research, the answers given by thed principals to the Problesolving
Inventory were analyzed and the results are presented in Table 4.

Table 4 Mean and standard devians of the problersolving inventory

Dimensions n s

Problemsolving confidence 224 1.96 .63
Approachavoidance style 224 2.17 .63
Personal control 224 2.56 46
Total 224 2.16 .53

Analysis of the data obtained fronafile 4 revela that the problersolving skills of school principals are at
‘mostly” ([B2.16, s=.53) level. When the perceptions of the school principals on the dmepsnstituting
their problemsolving skills are examined, schoolmmipals Confidence in Problesolving Ability ( [§1.96,
n=.63); ApproacfAvoidance ([B2.17, s=.63) and Personal Contr{s®.56 s=46) were at the "mostly" level.

In the second subproblem of the study, the burnout scale responses of the school principals were analyzed, and
the resits are presented in Table 5

Table 5. Mean and standard deviations of the burnout scale

Dimensions n S
Exhaustion 224 1.71 .61
Depersonalization 224 2.02 .92
Personal accomplishment 224 2.25 74
Total 224 1.95 .64

Analysisof WKH GDWD REWDLQHG IURP 7DEOH résigdis&sXoltidstatbnvenis ik ey VF KR
burnout scale are at the level of "rarely#1.95, s=.64). When their perceptions regarding the dimensions,

namely Exhaustion, Depersonalization and Professional Achievement constituting the burnout scale are
examinedjt is found that they never experienced burnout in Exhaustion dimerjgibi(l, s=.61), and rarely

experienced burnout in DepersonalizatiqiX.02,s=.92) and Professional Achievement dimensifm225,

s=.74).

In the third sukproblem of the studyht answers given by the school principals to the Efficiency Perceptions
Scale were analyzed and the results are presented in Table 6.
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Table 6. Mean and standard deviations ofdtieool principals' perceptions of competence scale

Dimensions n S

Efficacy for Management 224 412 .56
Instructional Leadership 224 4.03 .54
Moral Leadership Subscale 224 4.20 .52
Total 224 412 48

Analysis of the databtained from Tabl& demonstratthat the schoo5 U L Q Fresp@n€ey tf) the seanents in

the Efficiency Perceptions Scale are at the level of "quite a [&4.12, s=.48). School principals' perceptions
of the dimensions of Efficacy for Managemef%.12, s=.56) and Instructional Leadershijp4.03, s=.54)
were at he "quiet" degree. It was found that their perceptions of the Moral Leadership Subfpdl2q, s=.52)
dimension were at the 'very" leveth the fourth sukproblem ofthe study, whether the problesolving skills,
burnout levels and se#fficacy of school princiga differ according to the gender variable was examined with
the FTest, and the results are presentedin Table 7.

Table 7. The results of thetést aimed at determining the difference between the prestdvng skills,
burnout levels and sekfficacyof school principals according to the gender variable

Gender n X Sd t df p
Problem Female 50 2.11 52 -.783 222 434
solving skills  Male 174 217 .54
Burnout levels Female 50 2.07 .69 1.432 222 .154
Male 174 1.92 .62
Self-efficacy Female 50 4.04 .57 -1.357 222 176
beliefs Male 174 414 45

Analysis of the data obtained from Table 7 shows that there is no significant difference between the genders of
the sclool principals' and the problesolving skills (t=-.783; p >05), burnout levels (t= 1.432; p > .05) and
self-efficacy beliefs (t=1.357; p > .05)In the sixth sulproblem ofthe study, whether the problesolving

skills, burnout levels and se#ffficacy of school principals differ according to the principal'ssednce variable

was examined with the On&/ay ANOVA test and the results are presented in Table

Table 8 OneWay ANOVA results to determine the differenof school principals' problessolving skills,
burnout levels and se#fficacy according to therincipal's experience variable

Principal's
experience n X Sd F P
1-5years 82 2.16 57
6-10 years 69 2.21 48
Eéfﬂe“;kms 11-15years 34 218 62 538 708
9 16-20 years 20 2.11 52 : :
21 years and over 19 2.01 43
1-5years 82 2.06 .64
Burnout evels  6-10 years 69 1.80 .56
11-15years 34 1.98 .76
16-20 years 20 1.96 71 1521 197
21 years and over 19 1.99 .59
1-5years 82 4.08 41
Self-efficacy 6-10 years 69 4.18 A4
beliefs 11-15years 34 4.04 .70 754 557
16-20 years 20 4.13 52
21 years and over 19 4.18 43

Analysis of the data obtained froraflle 8shows that there is no significant difference between the managerial
experiences ofte principals and their problesolving skills (F=.538; p > .05), burnout levels (F=1.521; p >
.05) and sekHefficacy beliefs (F=.754; p > .05).
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In the seventh suproblem of tle research, whether the problsmiving skills, burnout levels and sedfficacy
of school principals differ according to teehool level variable was examined with the @ay ANOVA test

and the results are presented in Téble

Table 9. OneWay ANOVA results to determine the difference of school principals' prolsleimng skills,

burnout levels and seé#fficacy accordingd school level variable

School level n X Sd F p
Problemsolving Pr_eschool 85 2.09 .60
skills Primary 69 2.23 .59 1.059 368
Secondary 46 2.14 .52 ' )
High 24 2.25 44
Pre-school 85 1.88 .62
Burnout levels  Primary 69 2.08 .68
Secondary 46 1.98 65 1928 126
High 24 1.79 52
Pre-school 85 4.20 45
Self-efficacy Primary 69 4.08 48
beliefs Secondary 46 4.03 .56 1.547 203
High 24 4.08 41

Analysis of the data obtained from Talflelemonstarates that there issignificant difference betwaeschool
levels and the problersolving skills of school principals (F=1.059; p > .05), burnout levels (F= 1.928;p > .05)

and selfefficacy beliefs (F=1.547;p> .05) .

Finally, the elationship between the problesolvingskills, burnout levels and seéffficacy of school principals
was examined using the structural equation mauhel the path diagram for the model is shown in Figure 1.

Figure 1. &uctural equation model

Figure 1. The structural equation modeling madekhich there is a mutual relationship between the decision

solving skills, burnout levels and sadfficacy of school principals

The analysis of the model in Figure 1 shows that there is a low and positive reigtimatsieen the problem

solving skilOV DQG EXUQRXW OHYHOV

RI WKH VFKRRO SULQFLSDOV

negaive correlation between problesolving skills and seffH | | LF D F\ E HOQ.R2)Hahd a low and negative

correlation between seéfficacy belieV DQG EXUQR-RM)OHYHOV

The structural model valgeof school principals' problesolving skills, burnout levels and sedfficacy beliefs
are shown in Table 10
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Table . The Structural Equation Model Results of school principals' probtauwng skills, burnout levels and
self-efficacy beliefs

X2 df X2 [df RMSEA CFI GFI AGFI NFI
Structural
Equation 49,519 22 2.25 0.07 0.98 0.96 0.91 0.96
Modeling

According to the path analysis resultgtud conceptual model in Tabl®), the Chisquare fit index of the model

(X2= 49.519, df= 22, X2/df= 2.25) was determined to be significant. Other fit indices were found to be
RMSEA= .07, CFl= .98, GFI= .96, AGFI= .91, and NFI= .96. It is seen that the model is at a good level in terms
of fit values.

Discussion Conclusion and Recommendations

In the first subproblem of the reseah, it is seen that the problesolving skills of school principals are at a

high level. When theschool principals' perceptions about the dimensions cotisgjttheir problersolving

skills are examined, thestated hat their Confidence in Problesolving Ability, ApproachAvoidance and
Personal Control dimensions were at a high level. Today, it is inevitable to encounter some obstacles inthe face
of rapidly developing technological developments. In order for individuals to overcome these obstacles, they
need to know anduccessfully implement problesolving methods. The success of individuals is proportional

to their ability to effectively solve thegblems they encounter. Problesolving skills of school administrators,

who direct and have responsibility for educational activities in educational institutions, affects the education
teaching process and activities directly or indirectly. School adminissratmuld understand the problems of
WKH LQVWLWXWLRQ WKH\ ZRUN LQ DQG SUHVHQW HIIHFWLYH VROXW|
school principals' probleraolving skils are at a high level. When the previous studies are examined; Ak

$NoD DQG <DPDQ %XO0Xo HW DCDUDFD D®G .DUDFD .RQ
DQG .|VWHUHOLR+OX UHDFKHG VLPLODU UHVXOWY LQ WKHLU VW
DQG hVW+Q DQG %RINXUW F R Q F Calo@ e o ptdbMirsoRgRINIQ SULQFLSDO!

In the second suproblem of the research, it was concluded that school principals almost never experienced
burnout. When their perceptions of the dimensions constituting the burnout scale are examined, school
principals stated that they havever experienced burnout in the dimension of burnout and experienced low

levels of burnout in the dimensions of depersonalization and professional achievement. Burnout can occur in

any field as well as in a professional sense. Every job has its own Hiff&which can cause fatigue and

boredom in the individual from time to time. When these feelings do not interfere with the person's
responsibilities, the person can cope with this situation more easily. Unrealistic expectations, when combined

with obst&les in achieving goals, complacency, insufficiesddinessand lack of seHconfidence, can lead

SHRSOH WR EXUQRXW dOQDU DQG *+YHQ 7TKH EXUQ$&hsH[SHULHC
functioning, school climate, organizatiorm@mmitmentand many similar factors because the roles ofsth

principals are very important in realizia these factors. As a matter of fact, in this study, itis seen that school
principals almost never experienced burnout. Aksu and Baysal (2005) stated that principals experienced burnout

in emotional exhaugin and depersonalization dimensions. According to Ellis (1983), Tikkanen et al., (2017),

school principals experienced low level of burnout while Aksu and Baysal (2005) stated that school principals

have a high level of burnout in the dimension of per@n® FKLHYHPHQW 'D+00 DQG *+QG=+]

DQG *UDI gJ]HU RQ WKH RWKHU KDQG Wx&iemcedaaWKH FRQ
moderate level.

In the third sukproblem of the research, it was concluded that the school paistgelfefficacy perceptions

were at a high level. The perceptions of school principals on the dimensions of Efficacy for Management and
Instructional Leadership were higéind their perceptions of the Moral Leadership Subscale dimension were also
very Hgh. It was found that school principals with low sefficacy perceived that they could not control the
environment and were less likely to identify appropriate strategies or change unsuccessful ones. When these
people face failure, they insist on notaoling their behavior, and when they have difficulty, they may try to
blame others. School principals with low sefficacy may not see opportunities, receive support, or adapt. On

the contrary, school principals with high seffficacy do not consider ¢ir inability to solve the problems they
encounter as a failure. They adjust their personal expectations to suit the circumstances, remain confident and
calm, and maintain their sense of humor even in difficult situations (Lyons & Murphy, 1994; Osterman &
Sullivan, 1996; Tschanneioran & Gareis, 2004), which shows that sefficacy is anessentiafactor in

ensuring continuity in schools. In the current study, it is seen that the school principaficad perceptions

are high. When the previos stuldHV DUH H[DPLQHG %DOWDFO E %D\UDNWDU



598 *«QHV

,GON DQG *+P-u 2QDQGO HW DO .DUDWHSH DQG 8]XQ
2NXWDQ DQG .DKYHFL DQG g]HU UMREKHG VARPQWDB AJHYV XD W
other hand, concluded that school principals-s&li€acy is low.

In the fourth sukproblem of the research, it is seen that there is no signifidféetence between the problem

solving skills, burnout levels and sddfficacy beliefs of school principals and their gender. The school principal

is not an administrator but an orchestra conductor who organizes school activities and designs and shapes the
future of individuals and society together with his employees. (T@@h8).The school principal needs be

able to solve the problems he encounters in an important task such as leading and managing the school. Many
factors affect school principals in performing their duties and solving teblems. The role of school
principals is very important in solving the problems faced by interacting successfully witichedbl
stakeholders. Gender factor may also play a role in realizing thisSableol principals may need taipa lot of

effort into problemsolving. This pocess may sometimes require working overtime and can be physically
exhausting and this may create the perception that male school principals will be more successful. However, in
this study, itis stated that gdgr is not effective in problersolving skills. When the studies on problesalving
VNLOOV DUH H[DPLQHG $NoD DQG <DPDQ %XOXo HW DO

reached similar results in their studies.

Today societies are getting more and more compexy factors sutas changes in social roles, deterioration

in interpersonal relations, feeling of loneliness, a competitive work environment, efforts of individuals to prove
themselves and high expectations have negative effects on the mental health of employeesiamithis
FDXVHV HPSOR\HHV WR H[SHULHQFH EXUQRXW '|QPH] DQG **YHQ
school principals to fulfill the roles required by school and family life can cause burnout. However, in this
study, it was concludedahgender is not effective in experiencing burm&hen the studies on the sense of
EXUQRXW DUH H[DPLQHG $NVX DQG %D\VDO '|QPH] DQG **QHU
reached similar results in their studies. Ellis (1988nd out that in personal achievement, burnout is higher in

men; On the other hand, Izgar (2003) and Ellis (1983) concluded that emotional exhaustion is higher in women.

Many factors that affect the sedfficacy of school principals. One of these factorsis gender. It is very important

for female school principalto feel competent and ensure the continuity of theirgaaifeptionin an important

task such as managing the school, which requires them to interact with all stakeholders. In this study, it was

concluded that gender is not effective in the perceptfoset-efficacy. In fact, Bayraktar (2020) stated that

women's involvement in business life and their ability to balance their business life and private life over time

couldexplain the lack of difference between the safficacy of male and female manageWhen the studies

conducted with seléfficacy are examined, Bayraktar (2020), Cobanoglu and Yurek (2018), Karahan and Balat
JVEDUO DQG '|QPH] DQG hvwWeQHU HW DO KDYH UHDF

%DOWDFO PH]DBQ®HW DO FRQFOXGHG LQ WKHLU UHVHDUFK \

higher level of seHefficacy perception than males.

In the fifth subproblem of the research, it is seen that there is no significant difference between school

principals' problemsolving skills, burnout levels and sedfficacy beliefs and their exdgence of principalship.

Problemsolving skills are very important because people constantly encounter problems in almost every area of

life in the developing and rapidighanging social structure. Problesolving is a complex process in which

many cognitive behavioral,and affective activities are intertwined. Since not all problems are of the same

difficulty and complexity, the solution process also differs. A solutiambe reached ungj different strategies

VXFK DV wUuLDO DQG HUURU VFLHQWLILF DSSURDFK DQG EHQHILWLQ

words, the experience of school principals affects their prolsleiving skills positively. School principals

encounte various problems during their time as principals and strive to solve these problems. It is extremely

important for school principals to know how to proceed when faced with similar problems in the future. Despite

this situation, the study shows that thperience of principalsp is not effective in problersolving skills. The

reason for this situation can be interpreted as follows: school principals can solve the problems they encounter

by getting support from other school principals. Ada et al., (2018NoD DQG <DPDQ % X0 Xo
*UDI *e0O- DQG .DUDFD DQG .DUDFD UHDFKHG VLP

et al., (2012) concluded in their study that school principals with higher seniority are more sucoetbsful i

problemsolving process.

The fact that managers are strongly affected by the emotional demands of the employees and use all their
VWUHQIJWK WR PHHW WKHVH GHPDQGV FDQ H[KDXVW WKHP HPRWLRQI
thought that the school principal who sucsfeBy carries out this process will experience burnout less. This is

directly proportional to the experience of school principals. However, the current study shows that the
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experience of principalship does not have an impact on burnout. When the stuttiesense of burnout are
H[DPLQHG g]HU UHDFKHG D VLPLODU FRQFOXVLRQ LQ KLV VWXG\
(2001) and Izgar (2001) concluded that those with low seniority experience more burnout.

As in all organizations, the ingmentation and success of change in educational organizations is enabled by the
participation and support of employees. One of the most important factors influencing employee acceptance of
change is seléfficacy beliefs. Individuals with high se#fficacy beliefs are expected to encountegirage more
QDWXUDOO\ sQDQGO HW DO 6FKRRO OHDGHUV H[SHULHQFHV W]
to influence their selefficacy beliefs, as school leaders' sefficacy beliefs contribute to school leadership
processes beingore effective. It can be said thais situation is related to experience. In the current study,
professional experience does not affect school principalefeacy perceptions. When the studies on self
efficacy are examined; Bayraktar (2020),CabR JOX DQG <XUHN '"HPLUWDUO DQG dD=+OI
DQG +DWWLH *«O0SOQDU J\ED U O -Maped ahd@Rndi$ (2004) andV F KD Q Q
6|QPH] *HQo HW DO UHDFKHG VLPLODU UHVXOWYV LQ %X®HW D ROW >
E 'R+ X .D\NO *HQoW+<UN DQG OHPLU -Moran6&abd DQ
Woolfolk-Hoy (2002) found out that an increase inthe seniority of school principals also causesan increase in
their seltefficacy. Howeved gJHU IRXQG WKDW DPRQJ GéhmeNadHdIStelyLHQF HG ¢
high levels of seHefficacy beliefs.

In the sixth subproblem of the study, no significant differensas found between school principals' problem
solving skills, burnout dvels, selefficacy beliefs and school levels. Problswlving skill is one of the
important skills that school principals should have. School principals experience various problems at every stage
of the education process and try to solve these problBragresence of problems, the way they arise, and their
resolution are likely to be different for each school and each level. The important thing is to be able to solve
these problems successfully. Heppner et al. (1985) found that individuals who aeetarsaidle their problems
successfully are insecure and anxious compared to individuals with effective prediieng skills.They also

fail to understand otherskpectations arlthve more emotional problems. Ada et al., (2010), Karaca and Karaca
(2021),and Tan (2016) reached similar results in their studies.

All kinds of negative factors that school principals will experience in their schools can affect their burnout,
albeit slightly. These negative factors may differ according to the circumstartime difedevelopments and

the schoolq] O HA$HaQlynamic and open system, the education system is open to all kinds of external
influences. The dynamism of educational organizations can be explained as the ability to adapt themselves to
innovations andhanges depending on time and circumstances. School principals are also expected to work in
dynamic and rapidly changirenvironments andnderstand and work in harmony with all stakeholders in this
SURFHVV O0DKIRX] 8+ XUOX raf (1994) @4ached simi2rQg3ults in their studies.
Friedman (2002), on the other hand, found that middle school principals experience burnout more frequently
than primary school principals.

A sense of seléfficacy is an important factor for school mipals to be successful in their schools. It is

necessary and important that school principals-s#itacy perceptions should not differ according to school

levels. TschanneMoran and Gareis (2004) stated that one of the most important factors iratingtiv

principals is the sense of efficacy, and sefficacy is a perceived judgment of one's ability to influence change,

which can be seen as a fundamental characteristic of an effective school leader. When the studies on self
efficacy are examined; Co@aRJO X DQG <XUHN J\EDGUO DQG '|QPH] UHDF
their study. Unlike the result obtained from this research, Bayraktar (2020) states that administrators working in
primary schools have higher safficacy perceptionghan high schooladministratoV 6LPLODUO\ *+«0SOC
(2018) stated that school administrators working in high schools have lowesfedicy perceptions than

VFKRRO DGPLQLVWUDWRUY ZRUNLQJ LQ SULPDU\ DQG VHFRQGDU\ VFK
that school principals working in primary and high schools have higheefelfcy perceptions than school

principals working in secondary schools.

Finally, in the research, a low level and negative relationship befweblemsolvingskills and seHefficacy

beliefs of the school principals was found. Accordingly, an increase iprttdemsolvingskills of school

principals causes a decrease in their-sffl€acy perceptions. Leadership in school management requires first
considering the problemsealistially and then having some skills to solve them. Real leadership is about
FRQIURQWLQJ WKH SUREOHPYVY FRXUDJHRXVO\ DQG PDQDJLQJ WKHP IR
2019). Havingproblemsolving skills is very important for educatiahorganizations. In the process, school

principals deal with various problems that are also independent of each other. It is possible that solving
problems will affect the seléfficacy of school principals in a positive way. However, the result obtaingds
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research contradicts with the prevous study. The reason for this situation can be explained by the fact that
although school principals can solve the problems, éheyoncernedbout notbeing capable of solving other
problems that may arise ihd future,

It was concluded that there is a lbevel and negative relationship between school principals‘eétfacy

EHOLHIV DQG EXUQRXW OHYHOV $éeficReylielietraddutaheiFkirRdrt@ 1istl¢é b FLSDOV |
Managers shouldhave high selefficacy beliefs to solve problems. Low selfficacy beliefs may cause
internalization of failure, behaving formally with employees, and giving more weight to supervision and control.

In other words, individuals act according to what thegeet to happen and the degree to which they value the

result. Expectations are based in part on an individual's ability beliefs. As a resuliffeelfy plays an

important role in persofiV J Rd3&i\driheir perceptions of ability (Celep, 2000; Loke2009). When the

studies between sefffficacy beliefs and burnout levels are examined, Federici and Skaalvik (2012) found a
negative relationship between principals'selfiILFDF\ DQG EXUQRXW DQG g]HU FRQF
moderate and nege#i relationship.

It was concluded that there is a low level and positive relationship between the psablémg skills of school
principals and their burnout levels. Based on these results, it can be argued that the increasehoothe
principalsfroblemsolvingskills also causes an increase in their feelings of burnout. The feeling of burnout is
generally accepted as a situation that can affect all employees. Employees in organizations feel exhausted due to
their routine work, the intensity of theivork and many similar reasons. Experienced burnout will cause low
productivity and motivation. Such negative situations experienced by employees will cause the organization not
to reach its goals and turn into an inefficient structure. Therefore,g@tysamportant to identify and eliminate

the causes of problems that cause employees to experience burnout (Uslu and Acar, 2020). School
administrators experiencing burnout are likely to have difficulties infocusing and solving problewidition,

the istence and continuity cfchoolproblems in schools can be seen as an undesirable situation for school
principals. Although school principals can solve these problems successfully, dealing with problems and
devoting a large part of their time to solvimgblems may cause an increase in the sense of burnout in school
principals, which bears similarities with the results of this study. When the studies bgtabkmsolving
VNLOOV DQG EXUQRXW OHYHOV DUH H[DPL QH&hoofdiadipal3'@escepiord Q

of their problemsolving skills decrease, their emotional exhaustion increases.

In future research, comparisons between privatepabtc-schoolprincipals will be possible. In this study,
there was a negative correlationtween problerrsolving skills and lowevel selfefficacy beliefs among

school principals and a positive correlation between profdelving skills and lowevel burnout. In future

studies, interviews can be used to determine the causes of this situation
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Abstract

Teaching mathematics through games is one of the most preferred methods in mathematics education today, just
as it was in the past. For this reason, studies discussing the concepts ofatiatheducation and games are
proceeding with increasing momentum. In this study, research studies conducted betwe2G2204rY games

and mathematics teaching were analyzed using qualitative methods within the framework of certain criteria, and
the trendshown by the studies was determined. In this way, a guide for future studies was also provided. For
this reason, the study was conducted using a systematic review approach. Within the scope of the study, 80
research studies were examined. As a resufteofdésearch, it was seen that the most publications were made in
2019 and were of the article type, that studies aimed at determining effect gained importance, and that in the
methodological context, quantitative studies were frequently preferred andneeqpid designs were used
accordingly. It was also found that secondary school students were preferred as participants, that the most
common type of game used was digital computer games, that the games were mostly associated with the
learning area of "nundys and operations," and that the research studies had mostly positive results for the use
of games in mathematics education.

Keywords: Game, Game based learning, Mathematics education, Systematic review

Introduction

Constructivism in education emergafier the behavioral approach as an approach that focuses on the active
learner in the learninteaching process, draws attention to the previous beliefs, knowledge and skills possessed
by the individual, and reveals the pleasant and stimulating pergpedtiearning. However, constructivism's
greatest contribution to education is the argument that knowledge as a product can be created througha process
(Jones & BradeAraje, 2002). In this regard, constructivist theory assumes that students in matkemati
classrooms create mathematical knowledge themselves by going through a series of mental processes and using
their prior knowledge. For example, while teaching division in a constructivist classroom environment, when
you expect a student to answer thde M WLRQ 3+RZ PDQ\ JURXSV RI FDQ EH PDGH IUF
student should use the subtraction and multiplication operations from their previous knowledge. This is an
indication of how the constructivist approach is reflected in mathematics tgdvhimde Walle, Karp & Bay

Williams, 2016). Along with this approach, Prince (2004) presented active learning as a model in which
meaningful learning activities occur and students proceed by knowing what they are doing and how they are
doing it. One metht of teaching with games can be used in the studemtered active learning approach,

where individual differences are takeninto account and individuals can freely ask questions and discuss them.

The history of games is as old as human history itsétfio8t every society in history has incorporated games

into their daily lives (Wells, 2012). Moreover, from past to the present, mathematicians have created many
JDPHV VXFK DV &DUGDQRTV 5LQJV &KLQHVH 5LQJV WKHIG@RZHU RI
5XELNYV &XEH 8+XUHO ORUDOO ,Q WKLY UHVSHFW LW LV SRVV
the game's concept and mathematics. Indeed, according to Foster (2004), the best way to involve students in
mathematics activities is mlowthem to make connections between games and their world. It is not easy to say

how mathematical a game is (Silva, 2011); however, the mathematical game can be expressed as a type of

*$ SDUW RI WKLV VWXG\ ZDYV Ingthativrd Qovidgtess BrBocialPdiebéBmianities and
(GXFDWLRQWDQEXO
" Corresponding Author(EUX (UJ«O HEUXHUJXO #KRWPDLO FRP
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mathematical problem (Winickiandman, 2008). The mathematical gamas b challenge, a set of rules, and
specific mathematical cognitive goals (Oldfield, 1991). However, it should be ensured that students properly
understand important issues such as the way a mathematical game should be played, the situation of the class
ard the design of relationships between students during the game, as well as the students' ability to understand
the game and the duration of the game, and these issues should be properly explained (Ustaet al., 2017).

When examining the studies that use thethod of teaching with games, it was found that teaching with games

increases academic achievement (Liang, Zhang, Long, Deng & Liu, 2019; Rawansyah, Pramudhita &

Pramitarini, 2021; Rondina & Roble, 2019) and positively affects attitudes toward mait®inatruction

(Chiang & Qin, 2018; Tuekle, 2020), and that research participants positively evaluate the use of games in

PDWKHPDWLFV LQVWUXFAWénR,Q01% BI3Sal Bragg & RRszo, 2021; Watkloggins,

2018).Along with the increase inulies conducted on teaching mathematics with games in recest year

FRPSLODWLRQ VWXGLHY DUH DOVR HQFRXQWHUHG 'LYMDN 7RPLU

'LYMDN DQG 7RPLI DQDO\]HG VWXGLHY FRQGXFWHG EHWZHHQ

to determine the effect of games on imation and achievement of learning goals in mathematics education

through the use of mathematical computer games. While the studies conducted in Turkey on teaching

PDWKHPDWLFV ZLWK JDPHV DUH GLVFXVVHG LQ WKH ¥iaysi&ls PDGH E\

carried out for digital mathematical games in the 12th grade mathematics curriculum in the study by Joung and

Byun (2020).7«UNHU DQG $UVODQ VWXG\ 201V. WheR waAeka@ind/iRweE ¢dW ZH H Q

not know the trend in the MW ILYH \HDUV +HQFH D QHZ GLVFRXUVH LV QHHGHG
IRFXVHG RQ PDWKHPDWLFDO FRPSXWHU JDPHV HIIHFWV RQ PDW

educational games (card games, puzzles, board games, etc.) ttahaffathematics teaching. Joung and Byun

(2020)" studies, on the other hand, contained limited to analysis based on NCTM standards. Since our study

covers the years 2012021, it is more upio-date than previous studies. In addition, mathematics eduacatio

studies that contain both computer games and educational games are included in the research

The number of systematic reviews has increased steadily in the last two decades, while there are significant
benefits compared to conventional reviews in teofresxamining all the available data (Bown & Sutton, 2010).

In this study, it is thought that the systematic discussion of the recent studies on teaching mathematics with
games on an international scale will guide the researchers who work in this fibld.dontext, this study aims

to examine the research studies conducted betweerZIPlI7on the use of games for mathematics education

or teaching in terms of various variables. In line with the aim of the study, answers to the following research
guestios were sought:

How are the conducted studies distributed in terms of type and years?

What is the distribution of the studies carried out at national and international level?

What are the purposes of the conducted studies?

Which methodologies and designe used in the conducted studies?

How are the types and numbers of participants in the conducted studies distributed?

What types and number of games were used in the studies conducted, and to what areas of learning do

the games relate?

X What are the dataotlection tools, data analysis types, and validity and reliability methods used in the
conducted studies?

X What do the results of the conducted studies reveal?

X X X X X X

Method
Research Design

A research approach that comprehensively and in detail scans stadasted using similar methods in a

field, identifies studies to be included in the review using various selection criteria, and conducts a structured
and comprehensive quality assessment of the identified studies and synthesis of their findingsdst ceéesiae
systematic review (Gough & Thomas, 2016; Higgins et al., 2019).A systematic review is the science of
identifying, selecting and synthesising primary research studies in order to provide a comprehensive and reliable
picture of the subject under @xination (Oakley, 2012). As a form of research, systematic reviews bring
together what is known in the research literature by using transparent and accountable methods (Cooper, Hedges
& Valentine, 2019). In this way, the topics that need to be reseairctiedfuture and the gaps or areas that are
insufficient in the literature can be identifigulthis study, the research studies conducted between-2027¥

on games and mathematics teaching were analysed with qualitative methods within the framewodirof



IJCER (International Journal 6Contemporary Educational Resea) 605

criteria. It was determined what kind ofrendthe studies showed. In this way, a guide for future studies is also
provided. For this reason, the study was conducted in accordance with the systematic review approach.

Data Collection Process

Datacollection for the study lasted from October 10, 2021, to January 1, 2022.In the data collection stage of this

study, the systematic review study criteria of Bown and Sutton (2010) were taken as reference. Accordingly, the
subject of the study was deter@H G DV 3WKH XVH RI JDPHVY LQ PDWKHPDWLFV HGXF]|
WKLV VXEMHFW ZHUH GHWHUPLQHG DV 3PDWHPDWLN YH R\XQ " 3PDW
SPDWKHPDWLFYVY DQG JDPH" 3:PDWKHPDWLFDO JDWHHPPWWKY JDIPRHH ~ DCQ
WKHVH ZRUGV WKH 3*RRJOH 6FKRODU” 3 LOH\" 3(ULF" 2 HE RI 6FLHC(
3<2. 1DWLRQDO 7KHVLY &HQWUH  DQG 33UR4XHVW" GDWDEDVHV ZHUH \
scan, 176 studies were assed. These studies were examined according to the criteria that they were conducted
between 2017and 2021, were written in Turkish or English, were written by local or foreign authors, and related

to the use of games in mathematics teaching or educAianresult of this examination, it was seenthat there

were 80 studies that met the criteria of the study to be conducted. Other studies were excluded because they did

not meet the criteria of the study. The studies included in the scope of the resemish af 8 conference

papers, 47DUWLFOHYV PDVWHUTVY WKHVHV DQG GRFWRUDO WKHVHV 7K
analysis process according to the types of the examined studies are presented in Table 1.

Tablel. Identifier, type andode information of reviewed studies

Conference Papers Codes
(UJeO 'R+DQ PT1
Er etal. (2019) PT2
<O GmmGK (2019) PT3
hVWeQ PT4
Graceota#® Slamet (2021) PF5
Rawansyah, Pramudhita & Pramitarini (2021) PF6
Shabrina et al. (2020) PF7
Akintunde et al. (2020) PF8
Articles Codes
Ustaetal. (2017) AT1
Pilten, Pilten, Divrik & Divrik (2017) AT2
Callaghan, Long, van Es, Reich & Rutherford (2017) AF3
Barreto, Vasconcelos & Orey (2017) AF4
Kalish (2017) AF5
Turgut & Temur (2017) AT6
Heshmati, Kersting & Sutton (2017 AF7
Boz (2018) AT8
Ustaetal. (2018) AT9
SNWDU %XOXW $NWDuU AT10
Skillen, Berner & Seitftein (2018) AF11
Yong, Gates & Yed&Chan (2018) AF12
Chiang & Qin (2018) AF13
Fouze & Amit (2018) AF14
Kiili, Ojansuu, Lindstedt& Ninaus(2018) AF15
McFeetorsa & Palfy (2018) AF16
Nfon (2018) AF17
dDOOUNDQ ODQGDFO UDKLQ AT18
'R+DQ |QPH] AT19
g]DWD &RUNXQWXQFHO AT20
Rondina & Roble (2019) AF21
71UQLQJ 6LOYHUYDUJ AF22
Liang, Zhang, Long, Deng & Liu (2019) AF23
Cohrssen & Niklas (2019) AF24
<OOXOIDN .DUPB®ODR AT25
6D\JO  4MuBbY (019) AT26
Machaba (2019) AF27
White & McCoy (2019 AF28

Ayvaz-Can (2020) AT29




606 (UGHQUJ-O

*|N AT30
*IN 2QDQ $NED\OU AT31
<D+PXU AT32
Deng, Wu, Chen & Peng (2020) AF33
Bullock et al. (2020) AF34
%Du*Q 'R=DQ AT35
Bui etal. (2020) AF36
Es Sajjade & Paas (2020) AF37
Lee & Choi (2020) AF38
Joung & Byun (2020) AF39
Wouters & Van der Meulen (2020) AF40
Tajaon (2021) AF41
Russo, Brag & Russo (2021) AF42
'lQPH '|QPH] .ROXNOVD <OOPD] ATA43
Baran .D\D  *|NOHN AT44
7-UNHU $UVODQ AT45
Marange & Adendorff (2021) AF46
Koneva & Shabanova (2021) AFA47
ODVWHUYV 7KHVHYV Codes
'|QPH] MT1
7*UNPHQ MT2
Demirkaya (2017) MT3
Atasay (2018) MT4
6|QPH] MT5
Karamert (2019) MT6
dDOOUNDQ MT7
**OOHFL MT8
dXEXNOX]|] MT9
<O0OPD] MT10
*DOLo MT11
7-UNHU MT12
Pehlivan (2020) MT13
7*NOH MT14
Aksakal (2020) MT15
(UJ+O MT16
%DUNDK\D MT17
Doctoral Theses Codes
Stanton (2017) DTF1
Eyster (2017) DTF2
Akkaya (2018) DTT3
WatsonHuggins (2018) DTF4
Mcintosh (2018) DTF5
. R @Deniz (2019) DTT6
Galarza (2019) DTF7
Kokandy (2021) DTF8

PT: Conference Papers with Turkish Authors, PF: Conference Papers with Foreibor#y AT: Articles with Turkish Authors, AF:
$UWLFOHV ZLWK )RUHLJQ $XWKRUV 07 ODVWHUYV 7KHVHV ZLWK 7XUNLVK &dddWKRUV '7)
Theses with Turkish Authors.

Data Analysis
In this study, using Aztekin andTu S QUGIUA U DV D UHIHUHQFH WZR FRQWHQW D

together for the data analysis. After performing the descriptive and content analysis of the studies related to
games and mathematics education, thematic analysis was carriedimtetrpret and synthesise the studies in

GHSWK dDOON 6|]JELOLU JRU WKLY SXUSRVH D WKHPDWLF DQDGQC
data analysis systematics usedinthe MéteaQW KHVLYV VWXGLHYV PDG-HI HEQ W, BiNdkQ DQG 7DI
DQG 7RPLIU 7+UNHU DQG $VvODQ ZHUH HIITHFWLYH LQ WKH IF

analysis matrix created as a result of the research, the type of research, purpose, results, methodology, design,
participant type, numberf participants, game type, number of games, mathematics learning areas to which the
games relate, data collection instruments, types of data analysis, methods used to determine validity and
reliability, and information on the national and internationalesed the studies correspond to the 15 main
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themes created by conducting the content analysis.Observing the main themes in the thematic analysis matrix,
the two researchers recorded the results of the content and descriptive analysis of the 80 stgdies usin
Microsoft Excel program. In this process, the researchers' collective opinions on the subthemes were evaluated,
which were created a total of 6 times, meeting every 15 days.In addition, this process was checked by a
colleague at frequent intervalss & result of the examinations, 111 $hbmes were found with the common
opinion of both researchers and a colleague. The main themes used anethigersghthat emerged as results

of the analysis are presentedin Table 2.

Table 2. Information on maimémes and suthemes

Themes SubThemes
Year of Publication 201720182019202G2021
Type of Study Conference PapeArticle - 0D V W H U -\Dot térdl \ hasis

National and International Sca

. . Journal Index Thesis DatabaseConference Information
Information of Studies

Determining Effect- Game Design Obtaining Opinionss Compiling Previous Studie:
Purpose of Study - Presenting a Theoretical Infrastructure for Relationship between Mathematic
Games

Qualitative Methodology - Quantitative Methodology- Mixed Methodology -

Research Methodology Theoretical Methodology

Experimental Designs Correlation - Survey - Meta-Analysis - Phenomenologica
Study - Case Study Meta-Synthesis- Action Research Convergent Mixed Design
Exploratory Sequential Design Explanatory Sequential DesignParallel Conversior
Design- Mixed Embedded DesigrtDesign Not Specified

Research Design

Preschool Students Primary School Students Secondary School StudenisHigh
School Students Primay & Secondary School StudentdPrimary School Students ¢
Primary School Teachers Secondary School Students & Mathematics Teache
Preservice Teacher®arents Documents- Teachers

Participant Type

Number of Participants 1-20; 2141; 4262; 6383; 84104; 105125; 126 or more

Computer Game- Educational Game- Cultural Game - Computer Game &

Type of Game Educational Game

Number of Games 1-5 Games; 40 Games; 115 Games; 16 or more Games; Not Specified
Mathematics Learning Areas thi Numbersand Operations Algebra - Geometry- Measurement Data - Probability -
Games are Related to Number SenseMathematical Skills- Statistics

Questionnaire - Achievement Test- Interview - Observation - Audio-Video
Data Collection Tools Recordings- Photographs SkillAptitude Tests Student Activities- Diary Records

Scales Other- Document- Not Specified

T-test - MannWhitney U Test- Wilcoxon SigneedRank Test- Regression Analysis
ChiSquare - Pearson Produdfloment Correlation- Anova Test- Ancova Test-
Descriptive Statistics KruskalWallis Test- Hierarchical Linear Modeling Content
Analysis - Descriptive Analysis- Z Statistic

Data Analysis Types

Item Discrimination and Reliability Index Table of Specification Expert Opinion-
Validation Methods Examples of Previous Studies Detailed Description of ProcessFactor Analysis-
Participant ObservationData Triangulation- Literature Support Not Specified

TestRetest Method- Intercoder Agreement KR-20 - KR-21 - Cronbach Alpha-
Interrater Correlation Direct Quotation- Detailed Explanation of Data Analysis ai
Collection Processedata Triangulation- Expert Observation Not Specified

Reliability Determination
Methods

Positive Effect Observed No Difference Observed Different Levels of Effect

Research Resuls between Variables Observetllegative Effect ObservedOther (views, attitude, etc.)

In order to provide ease of understanding for the reader, the data collected under the themethemegsub

the matrix shown in Table 2 apgesented by determining their percentages on the graphs created through the
program with which the data were processed. In addition, the frequencies of the studies corresponding to the
percentages and the code information for the studies in questidwarérgthe comments below the graphs.

Credibility

The main themes used for the study's credibility (reliability and validity) were determined by considering the
literature. Sandelowski, Barroso and Voils (2007) discussed the necessity of researcrey®td the analysis
process by adhering to the method to ensure -sygtthesis validity. This study also ensured that both
researchers remained faithful to the thematic analysis matrix during the content analysis process. When
analysing qualitative resezh data, it is recommended that the analyses are checked comparatively (Denzin &



608 (UGHQUJ-O

Lincoln, 2011). For this purpose, the researchers came together at certain intervals and shared their ideas about

the subthemes they had created so far. After the-thatmeswere determined, the researchers randomly

selected one study from each determined main theme and analysed it individually. Following the individual
examinations, the data were compared, and it was seen that the researchers agreed with the gredttimajority o
analyses. Moreover, for the validity of the ghlemes that were created, the method of reanalysis of data

applied by Kalei<OOPD] ZDV XVHG )RU WKLYV -@Hdd $R dath ade@ &imorthV HD U F K
after completion of the data analysirhe consistency between the first and last coding made by the researcher

was calculated as 93%. Creswell (2017) also considered it necessary to ensure transparency in qualitative
research. For this reason, to ensure their transparency, the documeémghsanalysis stage were recorded to

preserve them.

Results

The data analyses included under this heading were evaluated in the context of the research questions and are
presented accordingly.

Distribution of the Studies by Type and Year

The resuis of the distribution by year of the 80 studies examined in the study are shGvwapm1.

15%
25%
26.25%
18.75%
15%
Graph 1. Distribution of the 80 studies
$FFRUGLQJ WR *UDSK LWLV VHHQ WKDW D WRWDO RI VWXGLHV L

theses, were conducted in 2017 (DTF1, DTF2, AT1, AT2, AT6, AF3, AF4, AF5, AF7, MT1, MT2, and MT3).
7TKHVH VWXGLHVY FRPSULVH Rl DOO VWXGLHV $ WRWDO RI VWXGLFE
doctoral theses, were conducted in 200873, DTF4, DTF5, AT9, AT10, AT8, AF11, AF13, AF14, AF15,

AF17, AF12, AF16, MT4, and MT5). These studies correspond to a percentage of 18.75%. It can be understood
WKDW D WRWDO RI VWXGLHY QDPHO\ FRQIH UlddpFaHth84®S, kvere DUW|
carried out in 2019 (PT1, PT2, PT3, DTT6, DTF7, AT18, AT19, AT20, AT25, AT26, AF21, AF22, AF23,

AF24, AF27, AF28, MT10, MT6, MT7, MT8, and MT9). These studies comprise a 26.25% segment. A total of

20 studies, including 3 conferenc®lB H U V DUWLFOHVY DQG PDVWHUfV WKHVHV ZHL
PF6, AT29, AT30, AT31, AT32, AT35, AF33, AF34, AF36, AF37, AF38, AF39, AF40, MT11, MT12, MT13,

MT14, and MTL15). It can be seen that these studies correspond to a percentageobfiR Stadies. It can be
XQGHUVWRRG WKDW D WRWDO RI VWXGLHY QDPHO\ FRQIHUHQFH
thesis, were carried out in 2021 (PF7, PF8, DTF8, AT43, AT44, ATA5, AF46, AF41, AF42, AF47, MT16, and

MT17). These stiies make up 15% of all studies. Accordingto Graph 1, it can be seen that most of the studies

were academic articles. Interms of years, it can be said that most studies belong to the year 2019.

National and International Distribution of the Conducted Studies

Among the 80 studies examined within the scope of the research, 42 were carried out by local authors and 38 by
foreign authors. Amonthese studies, 4atticles were conducted, 18 by Turkish and 29 by foreign authors. The
journal index distributions showing the position of the articles on a national and international scale are shown in
Graph 2.
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Graph 2. Journal indexes of reviewetides

Accordingto Graph 2, the articles scanned in other indexes constitute a 48% segment. In this context, it is seen
that there are 23 articles (AT9, AT10, AT18, AT35, ATA3, AT8, AF14, AF16, AF17, AT1, AF21, AT25, AT26,
AF24, AF28, AT29, AF41, AF27, AR39, AT44, AT45, AF46, and AF47). Studies in journals within the scope

of the SSCI constitute 17% of all studies. In this context, there are 8 articles (AF11, AF3, AF7, AF13, AF23,
AF36, AF37, and AF38). Studies scanned in the ESCI index correspondlte a¥d 2%. Within this scope,

there are 6 articles (AF4, AF5, AF12, AF15, AF22, and AF40). Articles included in the area index correspond to
a percentage of 23%. The number of articles evaluated in this context is 10 (AT6, AT19, AT20, AF34, AT30,
AT31, AT32, AF33, AT2, and AF42).

21 WKH SRVWIJUDGXDWH WKHVHY H[DPLQHG ZLWKLQ WKH VFRSH RI
GRFWRUDO WKHVHYV $00 RI WKH PDVWHUTV WKHVHY EHORQJ WR 7XUN|
by Turkish researchers, while 6 of them were written by foreign researchers. The thesis database distributions
showing the place of the theses on a national and international scale are as shown in Graph 3.

Graph 3. Databases of reviewed theses

According to Grap 3, 76% of the thesis studies were accessed from the YOK National Thesis Centre database.
It can be seenthat there are 19 studies within this scope (MT1, MT2, MT3, MT4, MT5, MT6, MT7, MT8, MT9,
MT10, MT11, MT12, MT13, MT14, MT15, MT16, MT17, DTT3, and [d). The theses accessed from the
ProQuest database comprise 24% of all thesis studies. In this context, there are 6 thesis studies (DTF1, DTF2,
DTF4, DTF5, DTF7, and DTF8).

The conference information showing the national and international scale ofpies gxamined within the
scope of the research is as shown in Graph 4.

Graph 4. Conference information of reviewed papers
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As seenin Graph 4, the papers included in national conferences correspond to avalue of 12%. Studies evaluated
in the internationacontext constitute 88% of all studies. One paper was presented at a national conference
(PT2), while 7 papers were presented at international conferences (PT1, PT3, PT4, PF5, PF6, PF7, and PF8). Of
the 8 conference papers, 4 belong to Turkish resear¢Rdis PT2, PT3, PT4), while 4 belong to foreign
researchers (PF5, PF6, PF7, and PF8). The 7 papers presented at international conferences are full texts (PT1,
PF7, PT4, PT3, PF5, PF8, and PF6). The one paper presented at the national conference isydestimma
(PT2). The papers examined within the scope of the research were presented at social sciences conferences,
engineering and education conferences, preschool education conferences, education conferences, and at
conferences on learning analytics amd\wiedge with materials science and engineering.

Distribution of the Studies According to their Purposes

The results regarding the purposes of the 80 studies examined in the study are shown in Graph 5.

Graph 5. Purposes of reviewed studies

Accordingto Graph 5, it can be seen that 61% of the studies using games in mathematics education were
conducted to determine the effect. These studies are 49 in number (PT1, DTT3, DTT6, DTF7, DTF1, DTF2,
DTF4, DTF5, DTF8, AT9, AT10, AT18, AT35, AT43, AT8, AF11, AE1AF13, AF15, AF16, AF17, AF21,

AF22, AF23, AF24, AF28, AF34, AF36, AF37, AF38, AF40, AF41, AF4, AF7, MT1, MT10, MT11, MT12,
MT13, MT14, MT16, MT17, MT2, MT3, MT5, MT6, MT7, MT8, and MT9). Studies conducted to determine
cases accounted for 6% of the totalvas found that 5 studies were performed for case detection (MT4, PF6,
MT15, AF46, and AF42). It can be seen that the studies conducted for the purpose of game design have a share
of 6%. Five studies aimed to design games that can be used in matkesdatation (PF7, PF8, AT2, AT44,

and AF47). Fourteen studies were conducted to use games in mathematics education or to obtain opinions about
the games used (PT2, PT3, PT4, AT1, AT19, AT20, AT25, AT26, AT29, AT30, AT31, AT32, AF27, and
AF33). These studiecomprise 18% of all studies. Three studies were conducted to compile previous studies
(AT6, AF39, and AT45), making up 4% of all studies. Four studies were conducted to reveal the relationship
between mathematics and games (PF5, AF3, AF5, and AF14§ Shealies constitute 5% of all studies.

Distribution of the Studies According to their Methodologies and Designs

The results related to the methodology of the 80 studies that were examined in the study are shown in Graph 6

Graph 6. Methodologies of riewed studies

According to Graph 6, studies conducted with a quantitative method make up 44% of all studies. The number of
these studies corresponds to 35 of the 80 studies (PT1, PF5, PF6, DTF1, DTF2, DTF4, DTF5, DTF8, AT9,
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AT10, AT35, ATA3, AT6, AT8, AF1, AF13, AF15, AF17, AF21, AF22, AF23, AF24, AF37, AF38, AF40,
AFA1, AF42, MT10, MT12, MT13, MT14, MT16, MT17, MT3, and MT8). Studies using a qualitative method
constitute 34% of all studies. Accordingly, 27 studies were conducted with a qualitative rleT2odPT3,

PT4, AT1, AT19, AT20, AT25, AT26, AT2, AT29, AT30, AT31, AT32, AT44, ATA5, AF12, AF16, AF27,
AF28, AF33, AF39, AF46, AF4, MT11, MT15, MT4, and MT9). Studies using mixed methods comprise 16%
of all studies. Accordingly, it is seen that 13 stgdare mixed method studies (DTT3, DTT6, DTF7, AT18,
AF34, AF36, AF3, AF7, MT1, MT2, MT5, MT6, and MT7). Five studies were evaluated in the theoretical
context (justification based on the literature) (PF7, PF8, AF14, AF47, and AF5). These studies c6fstatite

all studies.

The results with regard to the design of the 80 studies examined as part of the study are shown in Graph 7.

Graph 7. Designs of reviewed studies

According to Graph 7, studies carried out with an experimental design constituteo# B studies.
Accordingly, it can be understood that experimental designs were preferred in 32 studies (PT1, DTT3, DTF1,
DTF2, DTF4, DTF8, AT9, AT10, AT35, AT43, AT8, AF11, AF13, AF15, AF21, AF22, AF23, AF24, AF37,
AF38, AF40, AF41, MT10, MT11, MT12, MT, MT14, MT16, MT17, MT3, MT7, and MT8). Case studies
comprise 25% of all studies. Accordingly, 19 studies were conducted as case studies (PT2, PT4, AT1, AT19,
AT25, AT26, AT2, AT30, AT31, AT32, AT44, AF14, AF27, AF28, AF33, AF46, AF4, MT15, and MT4). It

can be understood that 9 studies do not have design information, with a share of 12% (PT3, PF7, PF8, AT18,
AF3, AF47, AF5, AF7, and MT1). Studies using a survey design account for 5% of all studies.Accordingly, 4
studies were carried out with a survey degPF5, PF6, AF17, and AF42). Phenomenology studies weight 4%.

It can be understood that 3 studies are phenomenological studies (AT20, AT29, and AF12). There is 1 study
conducted as a metanalysis study (AT6), which corresponds to 1% of all studies.sfwdies were conducted

as metssynthesis studies (AT45 and AF39). These studies constitute 3% of all studies. There is 1 study
conducted with a correlational survey design (DTF5), comprising 1% of all studies. One study was conducted
using a mixed embeddetsign (MT21), constituting 1% of all studies. It is seen that there are also single
studies using an explanatory sequential design (MT6), a parallel conversion design (AF34), a convergent mixed
design (DTF7), and an exploratory sequential design (DTlf@se studies each have a weight of 1% among

the studies examined. The two studies conducted with an action research design comprise 3% of all studies
(AF16 and MT9).

Distribution of the Studies According to the Type and Number of Participants

The resuis related to the participant type of 75 studies (3 studies that present a theoretical background, and 2
game design studies were excluded) examined within the scope of the research are shown in Graph 8.
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Graph 8. Participant type in reviewed studies

According to Graph 8, studies determining secondary school students as participants constitute 39% of all
studies. Within this scope, 30 studies were conducted (PF5, PF7, DTT6, DTF7, DTF1, DTF4, DTF5, AT9,
AT10, AT32, AT35, AT43, AF13, AF16, AF17, AF21, AF28F37, AF7, MT11, MT12, MT14, MT15, MT17,

MT2, MT3, MT4, MT6, and MT9). Studies in which primary school students participated comprised 19% of all
studies. Accordingly, it is seen that primary school students participated in 14 studies (PT1, PF6,DT83, DTF
AT18, AT8, AF22, AF34, AF38, AF4, MT1, MT10, MT16, and MT7). Preservice teachers participated in 13
studies (PT3, PT4, DTF2, AT1, AT19, AT25, AT26, AT2, AT29, AT30, AT31, AT44, AF41, and AF42). These
studies make up 17% of all studies. Preschool staginticipated in 4 studies (AF11, AF24, AF23, and MT8).
These studies constitute 5% of all studies. There are 3 studies in which teachers took part as participants (AT20,
FY28, and FY43), and these studies account for 4% of all studies. There are 8istwtlieh secondary school
students and mathematics teachers participated together (AF12, AF46, and AF3). These studies constitute 4% of
all studies. There are 3 studies including documents (AT45, AT6, and AF39), which correspond to 4% of all
studies. Twostudies include primary and secondary school students (AF15 and AF36). These studies account
for 3% of all studies. Two studies were conducted in which primary school students and primary school teachers
took part (AF33 and MT5). These studies make upo3%| studies. One study was conducted in which parents

took part (PT2), while one study was carried out in which high school students (MT13) participated. These
studies each constitute 1% of all studies.

The results of 75 studies (3 studies that presémoretical background, 1 megaalysis and 1 metaynthesis
studies were excluded) examined within the scope of the research in terms of the number of participants
calculated as individuals, as seenin Graph 9.

Graph 9. Number of participants in rewied studies

Accordingto Graph 9, 22 studies included between 21 and 41 participants with a percentage of 29% (PT2, PT3,
DTT3, DTF7, AT9, AT10, AT25, AT26, AT32, AT44, AT4A5, AT6, AT8, AF28, AF39, AF46, MT1, MT11,
MT12, MT13, MT14, and MT8). 15 studiesciluded some participants between 1 and 20 (PT4, PF7, AT1,
AT19, AT20, AT30, AT31, AF12, AF27, AF4, AF7, MT15, MT17, MT4, and MT9). These studies comprise
20% of all studies. Studies including some participants between 42 and 62 correspond to a peffcErfage o
There are 13 studies within this scope (PT1, MT2, DTF4, DTF5, AT35, AT43, AF11, AF16, AF24, MT10,
AF33, AF34, and MT6). It can be seen that there are 14 studies with 126 participants or more, corresponding to
a value of 17% (PF5, PF6, DTF8, AT2, A;1AF22, AF23, AF36, AF37, AF3, AF41, AF42, and MT3). It is
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seen that 6 studies included between 63 and 83 participants, and this corresponds to a share of 8% (DTF1,
DTF2, DTT6, AF21, AT29, and MT16). Studies involving 105 and 125 participants accoubfdaf all

studies, corresponding to 4 studies included in this scope (AT18, AF38, AF40, and MT7). 3 studies included
some participants between 84 and 104 (AF13, AF17, and MT5). These studies correspond to 4% of all studies.

Distribution of Research by Gane Type, Number, and Mathematical Learning Domains to Which the
Games Pertain

After excluding 1 metanalysis and 1 metsynthesis study, the results of the distribution of the remaining 78
studies examined in the search by game type are shown in Graph 10.

Graph 10. Game types of reviewed studies

According to Graph 10, the percentage of studies using computer games constitutes a share of 50% of all
studies. Within this scope, itis seenthat 39 studies use digital computer games (PT3, PT4, PF5, PFRB PF7
AF3, AF4, AF5, AF7, AT10, AF12, AF13, AF15, AF21, AF22, AT25, AF28, AT30, AT31, AF33, AF34,
AF36, AF37, AF38, AF39, AF40, AF41, AF42, AF46, MT2, MT9, MT13, DTF1, DTF2, DTF4, DTF5, DTF7,
and DTF8). Studies using educational games make up 41% afidiks. In this context, it can be understood
that educational games are used in 32 studies (PT1, DTT3, DTT6, AT1, AT9, AT18, AT20, AT2, AT32, AT35,
ATA3, ATA4, AT8, AF11, AF16, AF17, AF23, AF24, AF27, MT1, MT10, MT11, MT12, MT14, MT16, MT17,
MT3, MT4, MT5, MT6, MT7, and MT8). It is seen that 4 studies, in which cultural games are used, account for
a share of5% (AF14, AT26, AF47, and MTL5). It can be seen that the studies using both computer and
educational games correspond to a value of 4%. Theresitsli@s that fall within this range (PT2, AT19, and
AT29).

The distribution according to the number of games used in the 78 studies examined is as shown in Graph 11.

Graph 11. Number of games used in reviewed studies

As shown in Graph 11, the proportiofistudies using-b matches is 60% in this study.In this context, it is seen

that 47 studies were conducted (PT1, PT4, PF5, PF6, AF3, AF4, AF5, AF7, AT10, AF11, AF13, AF14, AF15,
AF16, AF17, AF21, AF22, AT26, AF28, AT30, AT31 , AT32, AF33, AF34, AF363AFAF40, AF41, AT43,

AF46, AF47, MT4, MT5, MT6, MT8, MT9, MT13, MT14, PF7, PF8, DTF8, MT17, DTF1, DTF2, DTF4,
DTF5, and DTF7). Studies usingl® games make up a percentage of 14% of all studies. Itis seenthat there are
11 studies included in this rang&T18, AF23, AT25, MT1, MT3, MT7, MT10, MT11, MT15, DTT3, and

DTT6). Studies in which the number of games used is not specified correspond to a value of 13%. It can be seen
that these studies are 10 in number (PT2, PT3, ATl, AF12, AT19, AT20, AF24, AF29, and AF42).

Studies using some games amonglblconstitute a value of 8%. In this context, it is seen that there are 6
studies (AT8, AT35, AF38, MT2, MT12, and MT16). Studies in which 16 or more games are used constitute
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5% of all studies. In this cuext, it was determined that 4 studies were carried out (AT2, AT9, AF39, and
ATA4).

It can be seen that the games used in 80 studies examined within the scope of the research address more than
one learning area. For this reason, attention was paid tafiewthe learning domains were the subject of
investigation when the chart was created.Accordingly, the distribution of the mathematics learning areas to
which the games used in the research are related can be seenin Graph 12.

Graph 12. Mathematicearning areas that reviewed studies are related to

$FFRUGLQJ WR *UDSK WKH SQXPEHUVY DQG RSHUDWLRQV  OHDUQLQJ
determined that 36 studies were conducted in this context (PT1, PF6, PF7, PF8, AF4, AFSIBAAT10,

AF11, AF15, AF17, AT18, AF22, AF24, AF27, AT32, AF34, AF36, AF37, AT44, MT1, MT2, MT4, MT6,

MT7, MT9, MT10, MT11, MT14, MT15, MT16, DTF2, DTF4, DTT6, and DTF8). Studies dealing with the

3 JHRPHWU\" OHDUQLQJ DUHD F R UlisHtongeRtQleréiae 12 sWbi€sXAT1RAF4, AT9,, Q

$7 $) $7 07 07 '7) 7T 7)) DQG '7) 6WXGLHYV LQ WKH OHD
constitute 12% of all studies. In this context, 11 studies were carried out (PF7, AF21, AF28, AT44, AF46,

$) 07 '7) '7) '7) '7) DQG '7) 7KH 3SPHDVXUHPHQW™ OHDUQLQJ
learning areas. Within this scope, there are 5 studies (PF6, AT8, DTF1, DTF2, and DTF8). Studies prepared for
SPDWKHPDWLFDO V NL O Gudids Rt 3 vean it X Wstdidies werke indu@ed in this scope (AF12,

AF13, AF14, AF16, AT30, AF33, AF38, AF40, AF41, AF42, and AT43). The games used in 5 studies aim at
FUHDWLQJ (QXPEHU VHQVH" FRPSULVLQJ Rl DOO 8WIiX@EHYV $)
GHWHUPLQHG WKDW WKH JDPHV XVHG LQ VWXGLHYV ZHUH SUHSDUH (¢
MT12, and DTF4). Studies conducted within this scope account for 5% of all studies. Studies dealing with the
S3GDWD" OHDU QL QlXoRuaki® ofF2RoUlUndsVoBse@ed that there are 2 studies in this context (AT8

DQG &7 6WXGLHY FDUULHG RXW LQ WKH 3VWDWLVWLFV"  OHDUQLQJ D
seenthat there are 2 studies (AF5 and DTF4).

Distribution of Data Collection Tools, Data Analysis Types, and Validity and Reliability Methods Used in
the Conducted Studies

Since 4 of the 80 studies examined in the research were conducted at the theoretical level, they did not require
the use of a data codtlgon tool. In the remaining 76 studies, it is understood that more than one data collection
tool was used. Accordingly, the obtained results are as seenin Graph 13.

Graph 13. Data collection tools used in reviewed studies
*The information in Graph 13vas created by considering all the data collections used in the studies.
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According to Graph 13, studies that collected data through interview constitute 26% of all studies. There are 35
studies included in this scope (PT2, PT3, PT4, AT1, AT2, AF3, AF42ARF13, AF16, AT18, AT19, AT20,

AT25, AT26, AF27, AF28, AT32, AF33, AF34, AF36, AF41), AF46, MT1, MT2, MT4, MT5, MT6, MT7,
MT9, MT12, MT14, MT15, MT17, and DTF7). Studies in which achievement tests were used as data collection
tools correspond to a valug 21%. In this context, there are 29 studies (PT1, AT8, AT9, AT10, AF11, AF13,
AT18, AF21, AF22, AF28, AF34, AT35, AF38, AF40, AF41, AT43, MT1, MT2, MT6, MT7, MT10, MT11,
MT12, MT13, MT14, MT16, DTT6, DTF7, and DTF5). Data were collected through scalek studies, with a

value of 10% (AT18, AF23, AF37, AT43, MT5, MT6, MT7, MT8, MT10, MT11, MT13, MT17, DTF2, and
DTT6). Questionnaires were utilised in 13 studies (PF7, PF8, AF3, AF13, AF17, AF22, AF28, AF36, AF40,
AF42, DTF1, DTF4, and DTF8). These stuglieorrespond to 10% of all studies. Studies utilising auidieo
recordings as data collection tools comprise 9% of all studies. In this context, 12 studies were identified (AF4,
AF7, AF16, AT18, AF28, AT30, AT31, AF34, MT1, MT4, MT7, and MT15). The 1@dgs utilising
observations correspond to 7% of all studies (AT2, AF4, AT18, AF27, AF33, AF46, MT1, MT2, MT7, and
MT15). Various criteria and forms for document analysis were used as data collection tools in the 3 studies
LOQFOXGHG XQGHU gNMIHE, AR &nd AF3X. He&Ls@udies make up 2% of all studies. Studies

in which skill and aptitude tests were used as data collection tools correspond to a value of 2%. Within this
scope, 2 studies were conducted (MT3 and DTT3). Diaries were usecdhasotlattion tools in 2% of the
studies. There are 3 studies in this context (AF15, AF28, and MT12). Studies in which photographs were used
as data collection tools account for 2% of all studies. In this context, there are 2 studies (AF16 and AF28). 12
studies use data collection tools based on student activities (grades, game scores, question solutions, etc.) (PF5,
PF6, AF7, AF15, AF24, AT25, AF28, AF37, AF41, MT4, MT15, and DTF5). These studies correspond to 9%
of all studies. One study in which a documenepared as a guide was used as the data collection tool
corresponds to 1% of all studies (AT44). In 2 studies, no information is given about how the data were
collected, constituting 1% of all studies (AT6 and AT45).

It was observed that more than @amalysis test was used to analyse the data of the 80 studies examined within
the scope of the research. For this reason, examination was made on how many times the analyses were used in
the studies. Accordingly, the results obtained are as seenin Graph 14

Graph 14. Data analyses used in reviewed studies
*The information in Graph 14 was created by considering all the analysis methods used in the studies.

According to Graph 14, studies conducted with content analysis constitute 23% of all studrebelseen that

there are 30 studies in this context (PT2, PT3, PT4, AT1, AT2, AF4, AF7, AF12, AF16, AT19, AT20, AT25,
AT26, AF27, AF28, AT29, AT32, AF33, AF34, AF36, AF39, AT45, MT1, MT2, MT4, MT15, MT17, DTT3,
DTT6, and DTF7). Studies in whichtést anbysis was performed constitute 18% of all studies. Within this
scope, there are 24 studies (PT1, AT8, AF11, AF13, AT18, AF34, AF36, AF37, AF38, AF40, AF41, AT43,
MT1, MT2, MT3, MT7, MT10, MT12, MT14, MT16, MT17, DTF1, DTF4, DTF5, and DTT6). Studies using
Wilcoxon signedrank test analysis correspond to a 11% value. In this context, it is observed that there are 14
studies (AT9, AT10, AF15, AT35, AT43, MT5, MT6, MT8, MT11, MT13, MT17, DTF2, DTT3, and DTT6).
Studies using descriptive statistics comprise 8%Iaftudies. It is seenthat 10 studies were carried out in this
context (AT18, AF21, AF24, AT32, AF41, AF42, MT13, MT14, DTF5, and DTF8). Studies using descriptive
analysis also correspond to 8% of all studies. There are 11 studies included in thigPsenp&-28, AT30,

AT31, AT44, AF46, MT4, MT5, MT6, MT9, and MT14). Studies in which Anova test analysis was performed
account for 4% of all studies. In this context, it is seen that there are 6 studies (AF11, AF22, AF23, AF36,
AF37, MT1, and DTF8). Studgein which ManAWhitney U test analysis was performed comprise 12% of all
studies, and these are 16 in number (AT9, AT10, AF15, AT35, AT43, MT2, MT5, MT6, MT8, MT10, MT11,
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MT12, MT13, MT16, DTF2, and DTT3). The 6 studies in which regression analysis wasrnped make up

4% of all studies (PF5, PF6, AF4, AF34, AF40, and DTF5). Studies in which the Ancova test was used
correspondto a value of 4%. Within this scope, it can be seenthat there are 5 studies (PT1, AF21, AF24, DTT6,
and DTF7). Studies using Pean producimoment correlation analysis correspond to a value of 2%. There are

3 studies evaluated in this context (AF22, AF24, and AF41). Studies usiagudrie analysis correspond to 3%

of all studies. In this context, 4 studies were conducted (AF57 ARF34, and AF42). There is one study using
hierarchical linear modelling (DTF1), one in which the Krusik#dllis test was performed (AF15), and one in
which Z statistical analysis was performed (DTF5). These studies each constitute 1% of all studies.

Four of the 80 studies examined within the scope of the research were excluded from the scope of the analysis
because they were of the type (theoretical) for which a validity study could not be carried out. Accordingly, the
results regarding the validationethods used in the 76 studies examined are as shown in Graph 15.

Graph 15. Validation methods of reviewed studies
*The information in Graph 15 was created by considering all the validation methods used in the studies.

According to Graph 15, studieswhich expert opinion was sought as a validation method constitute 34% of all
studies. In this context, there are 32 studies (PT1, PT2, PT3, PT4, PF7, AT1, AT8, AT9, AT10, AT18, AT19,
AT20, AF21, AT25, AT26, AT29, AT30, AT31, AT32, AT35, AF39, AT45, MTBIT6, MT7, MT9, MT10,

MT11, MT14, MT15, MT16, and DTF8). Studies for which a validation method is not specified correspondto a
value of 32%. There are 30 studies for which no validation method is specified (PF5, PF6, AT2, AF3, AF4,
AF7, AF11, AF12, AF13, K15, AF17, AF22, ARF23, AR24, AF27, AF28, AF33, AF37, AF38, AF40, AF42,
AT43, AT44, AF46, AF47, MT2, MT3, DTF1, DTF2, and DTF4). Studies that show examples of previous
studies in the literature as a validation method constitute 14% of all studies. 13 steideconducted (PT2,

AF16, AT18, AT20, AF34, AF36, AF41, MT4, MT8, MT12, MT13, DTF5, and DTF8). Studies in which item
discrimination and difficulty index analysis was used correspond to a value of 10%. In this context, there are 9
studies (AT8, AT9, MT2,MT6, MT10, MT14, MT16, DTT3, and DTT6). Studies in which a table of
specifications was used as the validation method comprise 5% of all studies. It is seen that there are 5 studies
included in this scope (PT1, AT8, AT9, MT6, and DTT3). A detailed prodessription ensured validity in one

study in which a qualitative method was used. This study constitutes a value of 1% (DTT6). One study used
factor analysis as the validation method corresponds to 1% of all studies (MT11). One study was conducted in
which validity was ensured by participant observation (MT17), and this study represents a value of 1% of all
studies. There is only one study in which validity was ensured by data triangulation, and this study also
constitutes 1% of all studies (DTF7). Therd.istudy where validity was ensured based on the literature (MT1),
which corresponds to avalue of 1% of all studies.

Four of the 80 studies examined in the study were not included in the analysis because they were of the type
(theoretical) for which a tebility study could not be performed.Accordingly, the results regarding the methods
used to ensure reliability in the 76 studies examined are as seenin Graph 16.
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Graph 16. Methods of ensuring reliability in reviewed studies
*The information in Graphl6 was created by considering all the reliability methods used in the studies.

According to Graph 16, the studies examining the Cronbach alpha coefficient as the method of determining
reliability constitute 18% of all studies. In this context, it was shahl15 studies were carried out (AT10,
AT35, AF13, AF15, AF23, AF24, AF38, PT1, MT5, MT6, MT11, MT16, MT17, DTF5, and DTT6). The
percentage of studies that do not specify a reliability determination method is 19%. In this context, it can be
seen that 1&tudies do not provide information about the reliability determination method (PF5, PT3, AF3,
AF4, AF16, AF17, AF21, AF28, AF42, ATA3, AF46, AF47, MT3, MT7, DTF2, and DTF7). Studies in which
intercoder agreement was used as the reliability method corisp@nvalue of 16%. There are 14 studies
within this scope (PT4, PF7, AT1, AT2, AF7, AF22, AT25, AT29, AF34, AT44, DTT6, MT9, MT12, and
MT14). Studies in which direct quotations were preferred as the method of reliability constitute 19% of all
studies. Inthis context, there are 16 studies (PT2, AT1, AT2, AF7, AF12, AT18, AT19, AT20, AT26, AF27,
AT31, AT32, MT1, MT4, MT9, and DTT3). Studies in which KI® was used as the reliability method cover

11% of all studies. KRRO calculations were made in 9 stud{@38, AT9, MT2, MT8, MT10, MT13, MT14,

DTT3, and DTT6). The percentage of studies inwhichXIRwvas used as the reliability method corresponds to

a value of 1%. In this context, there is 1 study (MT13). A detailed explanation method for the dataamalysis
collection process was used in 5 studies (AF27, AT30, AT31, AF41, and MT15) and these studies correspond to
a value of 6%. Data triangulation was used in 3 studies (AT20, AF33, and MT4), comprising 4% of all studies.
Studies in which reliability wasatculated using the tesétest method correspond to a value of 4%, and in this
context, there are 3 studies (AF23, DTF1, and MT8). There are 2 studies in which the correlation value inter
coder consistency was calculated (AF39 and MT17), and these stadmst for 2% of all studies. Studies in

which an attempt was made to ensure reliability by consulting expert opinion constitute 1% of the studies, and
there is 1 study evaluated in this context (AT45).

Distribution of the Conducted Studies According tatheir Results

The distribution of the results of the 80 studies that were examined as part of the study is shown in Graph 17.

Graph 17. Results of reviewed studies

Accordingto Graph 17, 66% of the conducted studies resulted in a positive effeetafid83 studies included
in this scope (PT1, PT2, PT4, PF7, PF8, AT1, AT6, AF7, AT8, AT9, AT10, AF11, AF13, AF15, AF16, AT18,
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AT19, AT20, AF21, AF23, AF24, AT25 , AT26, AF27, AF28, AT29, AT30, AT31, AT32, AF33, AF34, AT35,

AF38, AF41, AF42, AT45, AF46, TF1, DTT3, DTF5, DTT6, MT1, MT5, MT6, MT7, MT8, MT9 , MT11,

MT12, MT14, MT15, MT16, and MT17). Studies in which different levels of effect were observed between the
variables correspond to a value of 14%. In this context, there are 11 studies (AF22ARB DTF2, DTF4,

DTF7, MT2, MT3, MT4, MT10, and MT13). Studies in which different effects were not observed correspond to

a value of 5%. It is seen that there are 4 studies in this scope (AF4, AF12, AF40, and DTF8). Studies evaluated
ZLWKLQ WKRWKRGHWWXGLHY FRPSULVH Rl DOO VWXGLHV 7KHUH DU
AT2, AF3, AF5, AF14, AF17, AF36, AF39, AT44, and AF47). There is only one study in which a negative

effect was observed (PT3), and this study corresponds to aofaldé.

Discussion and Conclusion

This section discusses the results obtained from the study in line with the research problems. When we examine

the distribution of the studies on the use of games in mathematics education according to their type, which

explained in the first suproblem of the research, it can be said that studies of the article type gain prominence.

When the distribution by years is examined, it can be seen that there is a general increase, including 2019, while

the number of studiesonducted in the following years shows a tendency to decrease. Especially in 2019, the

maximum number of studies was reached by researchers in article, thesis and conference paper studies
&RKUVVHQ 1LNODV (UJ-oO 'R+DQetal, 202D @ebHalid) 2019; White R Q J

OF &R\ <O0OPD] , ] DFWLYH OHDUQLQJ EURXJKW DERXW E\ D |

teaching is desired, then games are among the most important methods to be used in this regard (Erkin

. DYDYV R&10)XIndeed, in recent years, studies on games in mathematics education have started to increase
7-UNHU $UVODQ ,Q WKLV FRQWH[W WKH HPHUJLQJ UHVXOW PH

hand, the reason for the decrease in thebeuraf publications after 2019 is thought to be related to the COVID

19 pandemic process. Considering that half of the games in the studies examined are computer games, the use of

technology comes to the fore. During the period COMD, the most importaproblem for teachers is the lack

RI WHFKQRORJLFDO SHGDJRJLFDO NQRZOHGJH 7«UNHU 'XHQGDU

the decrease in studies on the use of games in mathematics education. In this context, the number afitechnolo

courses offered at the undergraduate level could be increased.

When the results for the second-gubblem of the research are examined, it can be seen that nearly half of the

articles were scanned in indexes such as Scopus and TR indexed, while 1&¥h @ppear in SS@hdexed

journals. When the postgraduate theses are examined, it can be seen that the great majority of studies on

WHDFKLQJ PDWKHPDWLFV ZLWK JDPHV DUH VWXGLHV FRQGXFWHG LQ
*DOLo .ReHQL] 6|QPH] 7KH UHDVRQ IRU WKLV LV WKRXJK\

announced by the Higher Education Council (YOK). In fact, together with this curriculum, the course for

teaching mathematics with games was included in the prograanchafter this date, studies carried out on this

subject gained momentum. Participation in international conferences was mainly observed in studies conducted

in the form of papers.

The results obtained for the third spimblem of the research show thag tonducted studies are mainly aimed

at determining the effect of teaching mathematics with games on mathematical achievement (Kokandy, 2021;

/HH &KRL OF,QWRVK 6WDQWRQ 71043, 2018)LTIYHU YD U J

is followed by studies in which opinions about the use of games in teaching mathematics are discussed (Bragg,
'"HQJ :X &KHQ 3HQJ 'R+DQ 6|QPH] ODFKDED ,Q SI

when the studies are examined, it is seen thattljnexperimental design studies are included in quantitative

UHVHDUFK VWXGLHV [/HH &KRL 1IRQ 6WDQWRQ <OOPD]

case studies included in qualitative research studies (Barreto, Vasconcelos & Cigy,M#dange &

Adendorff, 2021; White & McCoy, 2019). In the study by Divjak and Tomic (2011) in which computer games

used in mathematics education betweent2050 were examined, it was determined that the majority of the

conducted studies were carried aquaccordance with the nature of quantitative research. The reason could be

the study of the effects of teaching mathematics with games on different variables in the study.

The results obtained for the fifth splboblem of the research reveal that alme-third of the sample numbers

in the studies are in the range of-21 % R] *DODU]D 7*NOH ORUHRYHU
groups in the studies are examined, it is seen that mostly secondary school students were studied (Atasay, 2018;
DivMDN 7TRPLIQ *U DF HR W D -Deri2DZ0 P9 Wile primary Ratool students followthis

JURXS (UJ-O (UJeO 'R+DQ .RNDQG\ ,Q WKH VWXG\ F
(2021), in which the studies on teaching mathegsatvith games between 20@D17 were examined, it was

determined that the sample groups consisted of primary and secondary school students. However, another
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noteworthy point is that only a small number of studies was conducted with student groups es¢heqir

level (Liang et al., 2019; Skillen, Berner & SeBtein, 2018). Yet the game is a concept that is appropriate,
especially for children of preschool age, and is an important tool in the development of the child, that benefits
his/her mental, psyctO RJLFDO ELRORJLFDO DQG VRFLRFDediv200@).@ntBHYHORSP
context, it can be seen that studies on educational mathematics games belonging to the preschool period, when
basic mathematical knowledge and skills are developed,&beuincluded. Using games in mathematics may

be mainly tried as a teaching method for different age groups.

When the studies conducted between 28021 are examined, it is seen that 49% of the studies include
computer games (Kalish, 2017; Kiili, Ojandindstendt & Ninaus, 2018; Rondina & Roble, 2019), while 42%

RI WKHP LQFOXGH HGXFDWLRQDO JDPHV %DU0U-Q 'R+DQ '"HPLUND!
studies include between 1 and 5 games{g$ade & Paas, 2020; Koneva & Shabanova, 202 $)gnificant
SHUFHQWDJH RI WKH FRQWHQW RI WKH JDPHVY EHORQJVY WR WKH 3QXP
Galarza, 2019; Wouters & Van Der Meulen, 2020). In the research conducted by Joung and Byun (2020), in
which digital mathematics gamegere analysed according to National Council of Teachers of Mathematics
>1&70@ VWDQGDUGV LW ZDV GHWHUPLQHG WKDW WKH PDMRULW\ R
RSHUDWLRQV  OHDUQLQJ DUHD +RZHYHU YHUDWLZWLFNV 2806 HSSURET
learning areas. At this point, it may be thought that more studies should be included in these learning areas that

are especially important interms of mathematical literacy, which has come to the fore recently.

It is seen thainterviews were used as the data collection tool in 35 of the 80 studies examined, while
achievement tests were used in 29 studies. In parallel with these results, for data analysis, most of the studies
included content analysis andetst data, which isne of the parametric tests. Furthermore, expert opinion and
calculation of the Cronbach alpha coefficient were the most preferred methods used to ensure validity and
reliability, respectively. In addition, it can be seen that many studies do not spaaifymethods were used
(Koneva & Shabanova, 2021; Marange & Adendorff, 2021). Yet it is stated in studies that the quality of a study
is directly proportional to good determination of validity and reliability in the study (Golafshani, 2003; Punch,
2005). t follows that methods to ensure validity and reliability in qualitative and quantitative research should be
considered in future studies of mathematics education, both in this and other areas. Moreover, this situation will
also facilitate the evaluatiorf studies.

Regarding the last syfroblem of the research, the results obtained from the studies show that in 65% of the
studies, mathematics teaching with games had a positive effect. Research has shown that teaching with games
increases students' acaderh DFKLHYHPHQW 'LYMDN 7TRPLQ .DUDPHUW
DQG SRVLWLYHO\ DIITHFWV WKHLU DWWLWXGHV WRZDUG PDWKHPL

have a positive attitude toward the use of games in mathematktddv H V\Deniz,2019; Russo et al., 2021;
WatsonHuggins, 2018).These results are in line with previous research studies conducted on this subject

'LYMDN 7TRPLF 7TXUJIXW 7HPXU 7 UNHU $UVODQ +RZ
effects were observed, it was found that teachers were not aware of the use of games in mathematics teaching
(Pilten, Pilten, Divrik & Diwrik, 2017) and that there was a lack of harmony between technological games and
SHGDJRJLFDO SULQFLSO+DDNHLQG6MWEW|® *XO],Q DGGLWLRQ UHVXOW\
WHDFKHUVY QHHG IRU JDPH PDWHULDOV .RQGUDWLHYD JUHLPDQ
(Nabie, 2008), some needs for integrating game use into the curriculum (Akintunde2628t Callaghan,
Long, van Es, Reich, & Rutherford, 2017; Fouze & Amit, 2018; Grac&tamet, 2021; Koneva &
Shabanova, 2021; Shabrina et al., 2020), the effects of designing game components and the effects of game
design (Ke, 2014Rawansyah et al.2021; Trujillo, Chamberlin, Wiburg & Armstrong, 2016), and the
inappropriateness of using games according to certain standards (NCTM) (Joung & Byun, 2020). To eliminate
some negative situations, it is recommended that the Ministry of National Educatias @ problem solver,
e.g. through technical, material and academic support, teacher training, etc.x
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Abstract

The aims to examine the relationship between presentieachers21stcentury learner skills and their
curriculum literacy levels. 476 preservice teachers studying at the Faculty of Education of a staséyimv
Turkey participated in the study. The relational survey model was adopted in the study. The data were collected
through "21stCentury Learners Skills Use Scaland "The Curriculum Literacy ScalePearson Product
Moments Correlation Coefficientnd regression analysis were performed. The results showed that the
participants' 21st century learner skills and curriculum litevare at a high level and their2é&entury learner

skills and curriculum literacy levels did not differ significantly lnger. It was found that tiparticipants2 1st
century learner skills did not significantly differ by the departmétdwever, it was discovered that the
curricular literacy levels varied greatly by departmdhie participantsn the preschool educatiaepartment

were found to have higher levels of curriculum literacy levels. In addition, a significant, modachpesitive
relationship was found between tparticipants§21st century learner skills and curriculum litera€inally,
21stcentury learneskills were statistically significant predictors of program literacy levels.

Keywords: 21stcentury learner skills, Curriculuritéracy, Preseice teachers

Introduction

Today, the new generations of students, many of whom are univetkitated,r@ trying to live in a world that
develops rapidly and in a flawed way, and they need to be prepared to develop the skills of the new century to
adapt to such a developing world (Purpose, 20Ri).importance of 21st century skills, which contribute & th
development of individuals living in society in accordance with the conditions of their age and their desire to
constantly improve themselves, has increased witretee acceleratingnd emerging technologyith this

rapid change and developméntividuals VNLOOV DQG DELOLWLHY LQ DQ\ VHFWRU DOVR
With this change, in addition to the transmission of information, life skills are developing, which are necessary
to inform students during the educational process, to teaohrtieral values correctly and effectively, and to
facilitate the adaptation of individuals to society.

The 21stcentury skills, which students and individuals need to have to adapt to the 21st century, are defined by
Ministry of National Education of Turke§MEB), P21 and OECD (Cansoy, 2018). From pash&present, it

has been thought that reading, writingd mathematics formed the basis of learning in the education process.
However, according to the US Education Minister Arne Duncan (2009), wilifltecentury skills, which have

been introduced with the changing technologrgblemsolving, productvity, creativity, and perseverance
should also be included in the education of learners (Larson & Miller, 2011). Trilling and Fadel (2009) define
21st cemtiry skills as the skills individuals need to succaaftiile it is necessary for a learner or teacher to
develop cognitive skills such as mathematics and literacy to be successful in thefingeogntury, it is also
necessary to think logically, produpeactical solutions to any problem, and masteroognitive skills such as
responsibility and leadership (Kivunja, 2014; Pellegrino & Hilton, 20L&arners who adapt @lstcentury

skills will be able to communicate effectively at the end of this @ss®By participating in group work, they
canboth take a leadership role anevdlop a sense of responsibility. The competencies that learners should
SRVVHVV LQ WKH VW FHQWXU\ FDQ EH EULHIO\ VXPPDUL]HG DV IROOF

f Innovation skills
1 Digital literacy

" Corresponding Author$\GHQ XU .XOR+OX DGRQGHU#ILUDW HGX WU
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1 Productivity
¥ Media and information communication technologies

Lif e and career skills, which are 2&sntury abilities that include information and communication technologies
utilized for selflearning by both teachers and learners, hethe development of skills such as leadership,
ethical behaviors, personal acctability, and social responsibilityKaufman, 2013)For learners to master
21stcentury skills, teachers are also required to conduct effective teaching. Individuals willing taxstich
century skills, in other wordseachers, should hatke flexibil ity to teach these skills (Clark, 2009). Learners
interact the most with teachers after friends and farfidyteach 21st century skills, theacher and the learner
should be communicated well and effectively, #mel teachers should guide the learnemf(By & Gasser,

*INVeQ . XUW JXUWKHUPRUH LW LV YHU\ LPSRIeEWEDRW IRU W
personal characteristics and developmemiat they know and do not know, and their interests in this process
(Callison & Lamb,2004). Additionally, the following three elements need to progress and be applied
harmoniously foR1stcentury skills to be effective:

¥ To meetand renew the needs of the regions where the schools are located and schools
¥ Anew assessmetd make rich leaning effective angneasure it correctly.
1 Educatorsnustensure that educational programs are completed (Roterham & Willingham, 2009).

It is of crucial importance and required for learners and teachers to integrate with the curriculum to be prepared
and alaptto the skills of the 21st century, the first decade of which has ended. Thetefi@ach 21st century

skills effectively and efficiently, educational programs have been developed to prepare learners for the 21st
century(Toptal, 2021; Larson & Mikr, 2011). Educational programs are officially approved documents used to
transfer values and achievements that are considered important and valuable by the society to children in an
effective and accurate way. The educational programs ensure that tagadpoocess of a country is planned

and programmed. Therefore, educational programs elucidate and guide the education and future of a country. In
sum, the educational program can be regarded as the map of the education process (Bolat, 2017; Erdem &
(+ P L2018).

The curriculum is divided into target, content, learning and teacdiitbassessment and evaluatidacriculum

literacy needs all four elements of the curriculum to develop. If these four elements are adapted, the proficiency

of curriculum liteUDF\ ZLOO DOVR EH LPSURYHG dHWLQND\D 7DEDN ‘
literacy was also mentioned in the content knowledge proficiency section of the teaching profession issued by

MEB in 2017. If the instructors have higher levels of cudtiouliteracy proficiency, the students or preservice
teacherswilbe PRUH OLNHO\ WR GHYHORS FXUULFXOXP OLWHUDF\ SURILFLHC
literacy, one of the features teachers and preservice teachers should possesstoappetuteto the

individual's development andVKH VKDSLQJ Rl WKH H[SHFWHG EHKDYLRUV .DUDJ
investigated?1stcentury skills and program literacy levels of preservice teacher® IBteentury skills and

program literacy lesis of presenice teachers and their effects on each other were determined. Thus, this study

will contribute to the literature by revealing the relationship betvi&kstcentury skills and program literacy

levels.

Method

The relational survey model, omg the quantitative research methods, was used in this study to examine the
relationship betweeB1stcentury learning skills and curriculum literacy levels of preservice teachers. In the
relational survey model, data are collectadl the relationship beeen the collected datais investigated (Can,
2018). In line with the research model, there were two variables in this flidycentury skills as the
independent variable and curriculum literacy as the dependent variable.

Participants

The universe bthis study consisted of preservice teachers studying in'tten@ 4" grades at the Faculty of
Education of a Turkish state university in the 282121 academic yeaConvenience sampling was used to
select the sample, a type of sampling that inclulesnost time and economically appropriate individuals in
accordance with the purpose of the studgs DO F O the stiién® were tried to be reached, and the
participation wasoluntarily. As a result, 476 students participated in the sflidy.demographiénformation of

the partiépants is presented in Table 1.
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Table 1.Demographiénformationof the participants

Variable Frequency (n) Percentage (%
Female 367 771

Gender Male 109 22,9
Total 476 100
Preschool Education 127 26,7
Elementary Mathematics Education 28 5,9
Social Sciences Education 107 22,5

Department Clas_sroom Instruction Edqcation 31 6,5
English Language Education 29 6,1
Elementary Science Education. 40 8,4
Psychological Counselling and Guidance Educat 114 23,9
Total 476 100

Of the participants, 367 (7I%0) were femalgand 109 (22) were male. The departmartf the participants
were as follows: 127 (28) pre-school education, 28 (%) elementary mathematics education, 107,522
social sciences education, 315%) classroom instruction education, 29.@) English language edugan, 40
(8,4%) elementary science education, and 1149@3 psychological counseling and guidance education.

Data Collection Tools
21st Century Learners Skills Use Scale

21st Century Learners Skills Use Scale was developed by -CrhBhV « Q cobged of 31 items
scored on a fivgoint Likert type scale. The scale has 4-suhles: cognitive skills, autonomous skills,
collaboration and flexibility skills, and innovativeness skills. There isawarsecoded itenonthe scale. The
Cronbaclts Alpha value was found to be 0.877, 0.706, 0.672, and 0.818 for tkecalds, respectively, and

IRU WKH WRWDO V F D OrHis sRidycBl€ulateNas 0@94,0.715,0.721 and 0.897 for the
subscales, respectively, and 0.864 for the ltstale. These values indicated that the study was reliBitde.
distribution of scale items to dimensions is as follows: Cognitive Skills (tems 1, 2,4,5,6,7,8,9, 10,11, 12,
21, 22, 23, 25, 28, 29), Autonomous Skills (Items 3, 17, 18, 26, 30C81lgboration and Flexibility Skills
(ltems 13, 14,15, 16, 24, 27), Innovativeness Skills (Items 19, 20)

Curriculum Literacy Scale

The Curriculum Literacy Scale, developed by Bolat (20dd0sisted of 31 items scored on a fiweint Likert

type scaleand two sukscales, namely reading and writing. There isexersecoded itenon the scale. The
Cronbacts Alpha value was found to be 0.888 for the reading, 0.907 for the writing, and 0.94 for the total scale
(Bolat,2017).This study calculated s 0.8 and 0.94 for the subcales and 0.96 for the total scale. These
values showed that the study was reliable.

Data Analysis

In the study,the means and standard deviations of the scales were calculated to examine the pagitgpants
century learner sks and curriculum literacy level3he values were interpreted as follovis:1.79' very low,
"1.80-2.59' low, "2.60-3.39' moderate,"3.40-4.19' high and"4.20-5.00' values as very higlBefore data
analysis, the data were tested for normality. Skewsed &urtosis values olfie data are shown in Table 2.

Table 2. Theskewness and kurtosis values

Variables Skewness Kurtosis
sd Value Std. Er. Value Std. Er.

215t Century Learner Skills Use 4,09 540 -.013 112 .699 223
Cognitive 4,28 532 -.065 .112 254 223
Autonomous 3,57 701 -136 .112 .299 223
Collaboration and flexibility 3,42 .829 -182 .112 -.111 223
Innovativeness 3,87 841 -426 112 -.482 223
Curriculum Literacy 3,81 569 .005 112 -.356 223
Reading 3,91 .650 .008 .112 -.222 223

Writing 3,71 558 -.169 112 -.198 223
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As shown in Table 2, the values for skewness ranged{#i26 to .008, and the values for kurtosis ranged from

-.482 to .699The fact that the skewness and kurtosis values are betivsamdl +1 indicates &t the data is

QRUPDOO\ GLVWULEXWHG %-*\eN|]W*UN $FFRUGLQJO\ WKH GDWD

Since the data showed a normal distribution, in this study, Independent Sarfpktsvas performed for the

gender and ANOVA fothe department. In addition, to determine the source of the diffei®clefféstest was

used as a podtoc. Furthermore, correlation analysis was used to examine the relationship [&tsemmtury

learner skills and curriculum literacy levels. Pearsorrelation coefficients are considered as ‘@@’ as low

correlation, 'between 0.30.69' as moderate correlation, and between Q.00 as high correlation
%e\eN|]WeUN )LQDOO\ UHJUHVVLRQ DQDO\Vty\Wwf 2DstcehtftyQ WR LQY

learner skills on curriculum literacy, which was determined as the outcome variable.

Findings

The descriptive statistics of tBd stcentury learner skills and curriculum literacy levels of the participants are
presented in Table 3.

Table 3. 21st century learner skills and curriculum literacy levels of the participants

N sd Level
21%t Century Learner Skills Use 476 4,09 540 High
Cognitive 476 4,28 532 Very High
Autonomous 476 3,57 701 High
Collaboration and flexibility 476 342 829 Moderate
Innovativeness 476 3,87 841 High
Curriculum Literacy 476 3.81 .569 High
Reading 476 3.91 .558 High
Writing 476 3.71 .650 High

Table 3 shows that thmrticipants' 21st century learner skills{4,09) and Curgulum literacy ( =3,81) were
high. It was also found for the s@lgales of 21st Century Learner Skills Use Scale that the level was very high

in Cognitive Skills ( =4,28), and high in Autonomous skills £3,57), Collaboation and Flexibility Skills

( =3,42), and Innovativeness Skills €3,87). The Reading (=3,91) and Writing ( =3,71) subscales of the
Curriculum Literacy Scale@re found to be high

Table 4 shows the redslofthe independent samplegést conducted to determine whether plagticipants
21stcentury learner skills and curriculum literacy levels diffencerningiender.

Table 4. Independent sampletett results

Gender N X S t p
: Female 367 4,09 .55 .327 744
st )
A. 215t CenturyLearner Skills Use Vale 109 427 0
AL Coanitive Female 367 428 .53 A72 .863
- 00 Male 109 427 52
A2 AUTONOIMOUS Female 367 352 .70 -2.548 .011
' Male 109 3,72 .67
. I Fenale 367 342 .83 .009 .993
A3. Collaboration and flexibility Male 109 342 a4
. Female 367 385 .86 -.978 329
A4. Innovativeness Vale 109 394 29 ~
. ) Female 367 381 .68 -.379 705
B. Curriculum Literacy Male 106 383 65
. Female 367 391 .56 .097 922
B1. Reading Male 109 390 59
i Female 367 3,70 .64 =777 437
B2. W .
riting Male 109 375 69

*p<.05
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No significant difference was found in the 21st Century Learner Skills Use Scale andstafedsoncerning
gender. However, in the autonomous skills-sable (t=2,548, p<.05), a significant difference was revealed in
favor of male participants. Finally, a significant difference was not found in the Curriculum Literacy Scale and
its subscaleconcerningender.

Table 5 showghe results of ANOVA which was perfaned to investigate whether tBd stcentury learner
skills and curriculum literacy levels of preservice teachers diffacerninghe department they study.

Table 5. The comparison of the participants with regard to department

Scale Department N S F p Difference
a.Preschool Edu. 127 4,10 58
b.Elementay Math Edu. 28 3,96 43
A. 21Century  c.Social Sciences 107 419 56
Learners Skills  d.Classroom Edu. 31 413 67 1,437 ,199
Use e.English Lang. Edu. 29 4,07 53
f.ElementanyScience Edu. 40 4,03 28
g. Psy. Coun. and Guidance 114 4,02 53
a.Preschool Edu. 127 3,94 69
b.Elementay Math Edu. 28 3,89 ,65
B. Curriculum c.Social Sciences 107 4,02 ,64 a>g
Literacy d.CIas_sroom Edu. 31 3,97 71 4,076 ,001 g<c
e.English Lang. Edu. 29 3,76 ,69
f.Elementary Science Edu. 40 3,75 ,59
g. Psy. Coun. and Guidance 114 3,63 ,60
*p<.05

As shown in Table 5, there-service teachers' 21st Century Learner Skills Use sdidanot differ significantly

by the department. However, there was a sigaificdifference (F=4,076; p=0.080.05) betweerthe
Curriculum Literacy Scale and the department of the particip@atseveal the source of the differentiae
Scheffe test was used. It was found that theicwium literacy levels of the preservice preschool teachers were
higher than the preservice social sciences studies teactteysnvere at a higher level than the preservice
Psychological Counselling and Guidance teachers. Table 6 presents the fin@iagssoiis ProductMoment
Correlation Analysisvhich was used to determine the relationship between preséedckers21stcentury
learner skills and #ir curriculum literacy levels.

Table 6. The relationship betwe2if'-century learnetskills use ad curriculum literacy
(1) 2) (3) (4) (5) (6) (7) (8)
1.215tCentury Learners Skills Use 1

2.Cogpnitive Skills 718* 1

3Autonomous Skills ,521**  320** 1

4.Collaboration and Flexibility Skil ,425** ,330** ,241* 1

5Innovativeness Skills ,518**  428*  288** 386 1

6. Curriculum Literacy ,517** 505 **  394** 439** 419 1

7.Reading 505**  508**  392* 387 372 940* 1

8. Writing A73%  A50**  353*  441**  A1T7*  949** 785 1
*p<.01, N=476

The results revealed a moderate relationship between presegdicieers21st century learner skills and
curriculum literacy levels (r= .517; p<.01). In addition, there was a positive and moderate relationship between
Cognitive Skills and Curriculum Létracy (r=.505; p<.01). Also, a positive and moderate relationship was found
between Autonomous Skills and Curriculum Literacy (r= .394; p<.01). Furthermore, there was a positive and
moderate relationship between Collaboration and Flexibility Skills amdd@ium Literacy (r= .439; p<.01)

and between Innovativeness Skills and Curriculum Literacy (r= .419; p<.01). These findings indicated that as
the participants21st century learner skiliscreasedheir curriculum literacy levels increased as wellaHi a

positive relationship was found between curriculum literacy levels and its subscaiEssaoentury learning

skills and sukscales.
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Table 7. Regression analysispairticipants21stcentury learnetskills use and curriculum literacy levels
Dependent , Standard

Variable Independent Variable u Error Beta t p F R2
curriculum Constants 1,369
: 215t Century Learnés 490 149,721 0.240
Literacy Skills Use ,608 ,050 12,236 0,000*
*p<.01

Table 7 revealed that 21sentury learning skills sigficantly predicted curriculum literacy level perceptions
(R=.490, R2=.240, F=149.721 p=0.000 p<.01). The beta coefficient of the independent variable, the t value, and
significance level showed that 21st century learning skills had a statistically saghiéiffect on curriculum

literacy perceptionst£12.236 p<0.05)A 1-unit increase in th@1lstcentury &ills led to a .490 increase in
FXUULFXOXP OLWHUDF\ StHvdas-fduBdVvthaR 249 of the change in curriculum literacy
perceptions was explained.

Discussionand Recommendations

The faculties of education in which preservice teachers afeett should provid@1stcentury skills and
FRPSHWHQFLHYVY 2UKDQ *|NVXQ <00GO] SURSRVHG WKDW DV
in-depth information exchange and development in the 21st century brought curriculum literaagenttein

the field of education. Curriculum literacy is significant in that it shows how much of the objectives in the
curriculum are achieved. Curriculum literacy skills play an important role in the formation of preservice
teachersteaching skills. Befly, preservice teachers need to have knowledge on curriculum literacy (Snavely

1997; Kapitzke 2001).8achers whare program literate and develop in this direction will also contribute to

their professional life. Tis study aimedo examine preservicéeachers21st century learner skills and

curriculum literacy level and the relationship between them.

In this study, in which the relationship between presenéaehers21st century learner skills and curriculum

literacy levels was examined, it wasufal that their 21st century learner skills were at a high level. This finding

LV LQ OLQH ZLWK RWKHU VWXGLHY LQ WKH OLWHUDWXUH )RU H[DPS
**«OHQ .DUDNDU *eUsOWe. GVDVRG X6 P® BE YLNHU L

high levels oR1st FHQW XU\ OHDUQHU VNLOO +RZHYHU $\GHPLU DQG (+PL

21stcentury learner skills of preservice teachers were at a moderateSewedactivities can be conduet to

increase th@1stcentury skills of preservice teachers. For example, Peker (2019) concluded that reading books

positively affected presernvideachersuse of21stcentury learner skills. This finding is consistent with studies

in the literature (B§NXUW  dDNDU &DQSRODW (+PLU (UGHP *elU o (
_.DUDNDU .O\DVR+0OX dHYLNHU $\ RILNRNUXQ S$XWWQRYD
gQ-U .RIJLNR=OX 3HNHU +RZHYHU (Q3ig@ficar®dferRrdedir X N

favor of male participant§his was because males found more opportunities to develop their responsibility and
leadershiphan females.

It was found in the study that there was no significant difference in terthe dépatment. (+PLU DQG (UGHP
(2021) reported that preservice gehool teachers had significantly higher skiSNED\ 6 OYDFO DQG $N
(2020), onthe other hand, found that preservice social studies teachers had higher le¥alsratidiskilk.

It was also faind that preserviceeacherscurriculum literacy levels were at a high level. Similarly, studies

FRQGXFWHG ZLWK SURVSHFWLYH WHDFKHUV 'LOHN dHWLQND\I
$\JQ (UGHP (=PLU *«QGR=BIQRYH dPNFONULQ 6+:UDO 'HG
$VODQ *sUOHQ X\XEDGOR=+0OX HVNLQ *sOSHN

VKRZHG WKDW WKH\ KDG KLJK OHYHOV RI FXUULFXOXP OLWHUDF\
<O @@10O)reported a moderated level of curriculum literacy. In contrast, Gani and Mahjaty (2014) and
Opoh and Awhen (2015) stated thaacherscurriculum literacy levels were low. The fact that preservice and
in-service teachers have high curriculum i@y is positive for education. Thus, focusing onteaching practices
in the education of preservice teachers and directing them to applied courses would develop their curriculum
literacy (Carl, 2005).

It was found that thgarticipantScurriculum literacylevels did not significantly differ by gender. In line with
this finding, studies in the literature reported that preservice asdrifice teachers do not differ by gender

'LOHN 'HPLU 7TRUDPDQ **«OSHN (UGHP 7X QoW N
uUDKLQ $FFRUGLQJ WR 'LOHN RQH RI WKH PDLQ UHDVRQV ZK\
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in-service teachers does not differ by gender is that they follow current education programs and have adopted
the innovations in theifields. Contrary to the findings of the present study, Erdamar (2020) and Ustabulut
(2021) found that irserviceteacherscurriculum literacy perceptions were higher in male teachers whereas
$\JQ DQG .DKUDPDQR+0OX | aRtX G highErizWridumDterdty RlSW L F L S

The findings revealed that the curriculum literacy of the participants significantly differed by the department. It

was found that preservice psehool teachers and preservice social sciences teachers hadchighmilum
OLWHUDF\ OHYHOV 7KH VWXG\ Rl 6eUDO DQG 'HGHEDOL VXSSRU
(+PLU IRXQG WKDW WKH SUHVHUYLFH WHDFKHUV DW WKH 7XUN!
curriculum literacy levelsthatW KRVH DW WKH ODWKHPDWLFVY HGXFDWLRQ GHSDUWP|
demonstrated that curriculum literacy levels of preservice teachers at Classroom Teaching department were
higher than thosi Pre-school and Mathematics Education departments.

A positive and moderate relationship was found between presdeacbers21st century learner skills and

curriculum literacy. In addition, there was a moderate relationship between curriculum literacy and Cognitive

and Collaboration and Flexibility andnovativeness subcales, anéweak relationship between curriculum

literacy and Autonomous sifrale.

It was found in this study that thEarticipant§21st century learner skills were a significant predictor of their
curriculum literacy levelRaricipants' 21st century learner skills explained 24%uficulum literacy changes

As theparticipants' 21st century learner skill levels increased, their curriculum literacy levels also incieéased
can be said that, through these skills, preservicehtga can better understand the curriculum when they
become a teacher in the futuildws, it can be anticipated that a preservice teacher @atvite teacher who
understands the curriculum better and has 2darner skills may have a more positivetatte towards the
professionThe development df1stcentury learner skills of preservice teachers will pave the way for them to
become better curriculum literate, which will also contribute to their professionallhies, it can be put
forward that thg will be more productive while performingthe teaching professionherefore, efforts should

be made to develop these skills in prospective teachers in undergraduate courses.
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Abstract

In this study, it was aimed to investigate the effects of modelling and the materials designed with augmented
reality technology on the acadensuccess of students, their motivation, and their interest levels towards the
science course. The study was conducted in 6th grade science units on "Support and Movement Systems" and
"Systems in Our Body". In the study, a quagperimental design withfae-test and postest control group was

applied. The study was carried out with three groups: the control group, the augmented reality experimental
group, and the modeling experimental group. The research sample consists of a total of 66 studegtatsaudyin
SXEOLF PLGGOH VFKRRO LQ WKH . 0*NoHNPHFH G¥Vadademity ydat. gV W D QE
To collect data, a 3tem Science Achievement Test, a-@8m Science Motivation Scale, and a-@&m

Science Interest Scale were appliede RmuskatWallis test was applied for multiple comparisons, and Mann
Whitney U tests were carried out for pdgic comparisonsFor intragroup comparisongyilcoxon Signed

Ranks tests were applied. According to the results of the study, it was concladddthse of augmented

reality and modeling techniques in the science course had a statistically significant effect on the academic
success, motivation, and interest of the students towards the science course.

Keywords: Augmented Reality, Modeling, Scie@ Achievement, Interest, Motivation

Introduction

Rapid changes experienced in today's age of science and technology require having an effective science
education system. Science education aims to gain the concept of science literacy. In additigingto ra
scientifically literate individuals, it also aims to provide basic life skills specific to the field of science, such as
scientific process, engineering, and design skills. Science education enables individuals to acquire features that
they can useni their daily lives such as model building, creativity, entrepreneurship, critical thinking,
FRRSHUDWLRQ SUREOHP VROYLQJ DQG SURGXFW FUHDWLRQ $ODFCLC
National Research Council [NRC], 2012). Individuals who aierifically literate can interpret, explain, and

evaluate this information by having an idea about scientific developments. They can take initiatives to
understand the nature of scientific knowledge by approaching scientific discussions with a entipatfive

(NRC, 2007). It can be claimed that the aim of raising individuals with 21st century skills can be achieved by an
up-to-date science curriculum, wetilained science teachers, and the use of appropriate teaching methods and
technigues.Therefore individuals should benefit from technology in the process of accessing information,
presenting, storing, and transferring information, and should be supported in terms of these features.
Competencies such as learning to learn, digital, logical, andakybaiking are the skills that students will need

in the future in terms of their academic, personal, and social development (MoNE, 2018). In the science
curriculum, it is aimed to enable individuals to reveal their creativity and be directly involted laarning
SURFHVYV E\ EHLQJ DZDUH RI WKHLU UHVSRQVLELOLWLHV ZKLFK LV L(
2005). Moreover, methods and techniques chosen are of great importance, especially in learning difficult or
abstract concepts, FUHDVLQJ PRWLYDWLRQ DFDGHPLF DFKLHYHPHQW RU LQW
.DQJ .HLQRQHQ gQDO gQDO EHVLGHV WKH VNLOOV RI VFLH
the learning process of individuals and responsiblerfoviding better management of education.

" Corresponding Author(\ O H P ( YeRlegar@ibu.edu.tr
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The science courses are generally intertwined with the elements of daily life. More meaningful and permanent
learning is provided when students interact with daily life and take an active role in learninghgyaddi
experiencingThus, ing techniques such as augmented reality (AR) and modeling on science subjects that
remain abstract for students may contribute to meaningful and permanent lelarniogt cases, individuals

cannot visualize the informatiohey need to learn in their minds. In such cases, there is great benefit in using
PRGHOV LQ HGXFDWLRQ %HQ]JHU h &XB,Sadler, Zangdri? & EfiBdXichk@h, 2D20 ;
6DUOND\D 6HOYL 'R+DQ %RUD <L +df Wiodel$ M @dicatign is of great KH XV H
importance in transferring and concretizing the course content to students. Models and modelling should be used
ZKLOH FUHDWLQJ D VFLHQW LTheFus8 OfRiBA¢E i the LIgsErdomm Gllows students to
dHYHORS WKHLU LPDJLQDWLRQV DQG VFLHQWLILF WKLQNLQJ VNLOOV
Science education is a very convenient branch in the use of models due to the subjects it contains and is an area
where abstract concepts and events iatense. With regard to this aspect, it is known that students have
difficultiesinmakingV HQVH RlI WKH FRXUVH FRQWHQW (FHYLW g]J]GHPLU uLPUH
great importance for science education at the stage of knowledge creation (Koponen, 2007). Models developed

for learning science lessons allow students to explainpneleéind generalize scientific subjects. The models

used in the course process enable students to visualize the existing model in their minds. Thanks to the models,

the event or process to be conveyed is embodied and presented to the student (Gilbeer& Ba@B). When

looking at the researchin the literature, it's clear that individuals' interest in the lesson has increased (Schimmel,
2020) and their cognitive process skills have improved (Gilbert, 1990). Demirel and Altun (2007) statedintheir
studies that individuals can easily visualize the information they need to learn in their minds, and permanent
learning emerges. In many studies, it is seen that significant changes occur in students' attitudes and motivations

during the teaching process withaH OV dHYLN g]FDQ 80 XVR\ hQDO
Zeytinli-h QDO $PRQJ RWKHU VWXGLHY PRGHOV LPSURYH PHQWDO V|
and increasing thredimensional thinking (A O 0 O $NO0OO0OO 6HYHQ &DQODV
0LQDVOO g]FDQ-'tD] KVIWLMDQWH 3LQWR &RIUp $FFRU!

students learn mental abilities such as problem solving, analyzing, and synthesizing béchasese of
PRGHOV LQ VFLHQFH FODVVHVY *«QEDWDU 6DUO

Augmented Reality technology enables real and virtual environments to come together to create an environment
consisting of video, audio, or threffmensional animations (Cheng & Tsai, 201\8hen the history of this
technology is examined, it was first employed in military, industrial, and medical investigations (de Souza
Cardoso, Mariano & Zorzal, 2020; Eckert, Volmerg & Friedrich, 2019; Vaugtiahols, 2009). At present, it
continues to beased in the educational process (Yen, Tsai & Wu, 2013). The most important reason behind the
rapid spread and ease of accessibility of AR technology is that it has moved away frarodtighd complex
equipment \Wu, Lee, Chang & Liang2013). Today, AR pplications, which can be easily used in harmony
with computers, tablets, and smart phones, can be used by every individual with these devices. The fact that the
cost of this technology has become accessible with the development of technology hastaledypatfiected
its accessibility in educational environments. Textbooks have begun to be equipped with this technology. AR
applications emerge as a technology that makes learning environments more fun and active for students instead
of classical educatiG’WWHDFKLQJ HQYLURQPHQW 4 Q QU Lgi® D.OVitHxhé D of AR
technologies in science education, course content is provided to be more meaningful and permanent. For
example, laboratories are of great importance in learning scibotdapday, laboratory facilities are not
available in every schodtven if a laboratory exists, its continuous use is impossible due to a lack of materials
dDOOOFD (URO 6H]JLQ .DYFDU *«]HO  The expérithentgsphdh\ D uDKL
must be observed in the laboratory, can be observed by the students with AR technology. Contrary to traditional
methods and techniques, the use of technology in science education with AR applications is of great importance
in schools where the labod RU\ HQYLURQPHQW LV LQDFFHVVLEOH g]J]GHQHU

Augmented reality applications are becoming increasingly important in the process of integrating technology
into education. With AR technology, opportunities such as video, sound anddihreesional visals have

started to take place in education more frequently. In science education, it has become one of the elements that
will enable students to embody the course content by making use of visual elements while telling a story. When
the literature is examed, it has been shown that using AR applications in learning environments improves

VWXGHQW VXFFHVV S$SEG-\D\OHPINX U .DDDBGPNXU .DQ g]PHQ L
%DVJeO g]DUVODQ 6KHOWRQ +HGOH\ =KDQJ 6XQJ +RX
other studies that it has an effective role in increasing students' motivation and intenedst toa@besson (Arici,

<LOGLULP &DOLNODU <LOPD] '"HOHOOR .LULNND\D %DVJeC

2020). Chang, Chen & Huang (2011) stated in their study that AR applications contribute to effective learning
by increasing stuehts' motivation to participate in educational activitiésceci and his colleagues (2021)
found that mobile augmented reality (MAR) applications had a significant impact on academic achievement
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levels but did not play a determinant role in the developierR1 WKH VWXGHQWVYT DWWLWXGH\
technology.

The review of the relevant literature indicates that using models as a tool, the modelling process as a method,
and AR technology in science education is very important in that they will hedprdéguclarify abstract
concepts or phenomena in their minds, increase their academic achievement, motivation, and interest in science.
However, although various studies have been conducted in different areas of science education, there is only a
recent stdy dealing with the effect of modelling and AR technology on a middle school science topic. In that
study, Baba, Zorlu & Zorlu (2022) found that use of AR technology and moeedisgid teaching in covering

the "Solar System and Eclipses"” unit of the scéewourse has positively affected attitudes towards AR
applications, academic success levels, and improvedc2hstiry skills. On the other hand, no study has been
found in which the effects of modeling and AR applications are researched separatelysamehestudy.
Moreover, the "Support and Movement System" topic in the 6th grade science curriculum has not yet been
researched in detail using modelling and AR technology applications. This topic is suitable to be investigated
with modelling and AR technolly applications. Consequently, the present study aims to fill this gap in the
literature. It is also within the scope of the current study that teachers are involved in innovation by giving more
space to technology, models, and competencies (learningyty tgital competency, competencies in science

and technology, etc.) in the teaching process, supporting the training of individuals who will gain 21st century
skills. The main aim of the study is to investigate how models and materials created wéithABlbgy on the

topic of "Support and Movement Systems"in the "Systems in Our Body" unit of the 6th grade science lesson in
middle school affect students' academic success as well as their interest and motivation towards the science
lesson. In parallel ith the purpose of the study, the following research questions argusgtions will be
answered:

The research question is, "Does the use of models and augmented reality technology in science education have
an effect on the academic success, motivatingiinterest levels of sixth grade middle school students?"

The subguestions of the research are as follows:
X Is there a statistically significant difference in academic achievement, motivation, and interest in
science between the experimental and cogtalip students' preest scores?
X Is there a statistically significant difference in academic achievement, motivation, and interest in
science between the experimental and control group studentsepbaterages?
X Is there a statistically significant ffrence in academic achievement, motivation, and interest in
science between the experimental and control group studerte'spad postest scores?

Method

This research was carried out under the quantitative research methodology with apostest quasi
experimental design consisting of two experiments and one control group. Thexpmasmental design is

often used in studies conducted in the field of education when all variables cannot be controlled (Cohen,
Manion, & Marrison, 2000). The sagting method of the research is the variable that cannot be controlled due
to the selection of the appropriate sample. The eegsérimental design facilitates the discovery of the cause
HITHFW UHODWLRQVKLS EHWZHHQ W K, 20D8). TheE by that@ilMaketpatkt i V H D U F K
the study in the quasixperimental design are formed in advance by the researcher. Experimental and control
groups are determined in accordance with the sample of the Atgdgsiexperimental design was ussidce

the participants were not selected randomly from the population in this study. According to the results of the
statistical analysis of the comparison of the groups at theegtethere was no statistically significant difference
between the groupBefore starting the research, comparing the groups in terms dégireesults,and
determining their equivalence plays an important role in increasing internal validity (Martella, Nelson, Morgan
& MarchandMartella, 2013). Accordingly, no matching wasade between the control and experimental
groups, a random selection was made, and the groups were formed.

Two different experimental groups are used in the study. The first experimental group (E1) was formed as an
AR group, and the second experimentadup (E2) was formed as a modeling group. The application was
completed in 4 weeks, with 4 lesson hours per week. The students in the control group (C) performed the
activities in the textbook in accordance with the present science curricWhite studets in the first
experimental group used materials for AR applications, students in the second experimental group were required
to model the skeletal system using modeling techniques.
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Table 1. Experimental design of the study

Groups Pretest Procedure  Pog-test
Science Motivation Scale (SMS) | jge of Science Motivation Scale (SMS)
Control (C) Science Interest Scale (SIS) Traditional Science Interest Scale (SIS)
Science Achievement Test (SAT) Method Science Achievement Test (SAT
1st Experimental, Science Motivation Scale (SMS) Xje of ed Science Motivation Scale (SMS)
E1l(Augmented  Science Interest Scale (SIS) Re%ﬂin € Science Interest Scale (SIS)

Reality Group Science Achievement Test (SAT) Technology ~Science Achievement Test (SAT
Science Motivation Scale (SMS) Science Motivation Scale (SMS)

2nd Experimental, Use of
E2 (Modelling Science Interest Scale (SIS) Modelling Science Interest Scale (SIS)
Group Science Achievement Test (SAT) 1€€NN0I0gY  geience Achievement Test (SAT

Samde

The research sample consists of sigthde students enrolled in a public middle school in Istanbul's
.*0*NOHNPHFH GLVWULFW G XU L Q 201Kakladdriit\yadr. §a-sRiteutSwWHdAIvdRUNtd/efdt

to participate in the study were choseimgsa convenient sampling method, which is one of theraodom
sampling methods. For the researcher, the convenient sampling method is based on accessibility and
convenience. Convenient sampling is a method that aims to collect data quickly due sy asaEss (Berg,

2001).

Data Collection Tools

Science Achievement Test (SAT), Science Motivation Scale (SMS) and Science Interest Scale (SIS) were used
as data collection toolsin the research.

Science Achievement TeBeveloped by Ermil 6$7 ZDV DS Stedt Ht@ehdgimhing bfithe
application and as a petdst at the end of the application to measure thé&po@iedge of the students in the

control and experimental groups about the "Support and Movement" system kratrihrg difference that will

occur in the students. SAT consists of 30 multigheice questions with 4 options. The mean difficulty index

of the original test was 0.47, and the reliability coefficient KRRwas determined as 0.568. The duration of the

SAT is 40 minutes. The researchers applied the Science Achievement Test to a group of 60 students who did not
participate in the study. The mean difficulty index and KR 20 value of SAT were calculated as 0.47 and 0.72,
respectively.

Science Motivation Sta Developed by Dede and Yaman (2008), SMS with 23 items epairt Likertscale

was used as a pretest and posttest to assess students' motivation for learning science. The scale consists of

3 BWURQJO\ $JUHH $IJUHH 8QGHFLGBHIGYVDIUHKWHDIUHKH RBWURQDO U
coefficient was determined as 0.82. The duration of the test is 20 minutes. In this study, the Cronbach alpha
coefficient of SMS was found to be 0.80 by the researchers, whichis very close to the original value.

Science Interest Scale7KH 6 FLHQFH ,QWHUHVW 6FDOH GHYHORSHG E\ ULPUHN

determine the interest of the students in the science lesson. Sl bikert type consisting of "5 = Totally

Agree, 4 = Agree, 3 = Neutral, 2 = Disag, 1 = Strongly Disagree". The scale consists of 27 items. The

RULJLQDO UHOLDELOLW\ FRHIILFLHQW RI WKH VFDOH &URQEDFK $0SK

obtained shows that it is a highly reliable scale in the fields of educatidsocial sciences. The application

time for SIS is 20 minutes. The reliability coefficient of the scale was similarly calculated by the researchers as
ZKLFK LV DJDLQ YHU\ FORVH WR WKH RULJLQDO YDOXH

Analysis of Data

Because the data obtainedre not perfectly consistent with the normal distribution (Table 2), and the number

of participants in each group was less than 30 (<30}, 3@ UDPHWULF WHVWY ZHUH WMKRVHQ %
the case of a comparison of two or more samples, eacheindept sample should be distributed normally

(Orcan, 2020), which is not the case for the current study. The parametric tests shouldn't be utilized if any of the
independent samples deviates from normality, which means if one of the groups is ndistrédlytedand the

others are nomormally distributed, the normality assumption is violated (Rietveld & van Hout, 2015). When
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comparing theSMS, SIS, and SAT preest and postest scores of experimental and control groups
KruskalWallis test was usedhe Mann Whitney U Test was employed as a 'post hoc" teftteyminewhich
groups differed from the others after the KrusWdllis test revealed a significant difference. A Wilcoxon
Signed Ranks test was used when comparing théegteand postest déa in the third sutproblem.

Table 2. Normality test results of the study

Groups Pre-Post tests ShapireWilk df p
SMS Pretest .880 22 .012
SMS Postest 923 22 .088*
Control (C) SIS Pretest 918 22 .070*
SIS Posttest 976 22 .839*
SAT Pretest 939 22 .187*
SAT Posttest .956 22 409*
SMS Pretest .956 22 418*
SMS Posttest .903 22 .034
1st Experimental, E1 SIS Pretest 951 22 .324*
SIS Posttest 971 22 .739*
SAT Pretest .956 22 415*
SAT Posttest .850 22 .003
SMS Pretest 967 22 .652*
SMS Posttest .876 22 .010
2nd BExperimental, E2 SIS Pretest .959 22 A461*
SIS Posttest 917 22 .067*
SAT Pretest .933 22 .139*
SAT Posttest .895 22 .024
*p>.05

Implementation Process

The control and experimental groupkthe research consisted of 22 students each. The study consists of two
experimental groups and one control group. The first experimental group is the AR experimental group, and the
second experimental group is the modeling experimental group. The alesegtementation process was
completed in a total of four weeks (16 course hours) out of four course hours per week. During data collection,
SAT, SMS, and SIS were applied before and after the study in the AR experimental group, modeling
experimental grop, and control group. The process was carried out by the same researcher to ensure that
different variables did not alter the application process. During the application process, a lesson plan for the
skeletal system model and ARshirt was prepared in aordance with the materials to be utilized in the study.

The related learning outcomes in the science curriculumaiingg incorporateéhto the lesson plan are given
below.

3) H[SODLQV WKH VWUXFWXUHV RI WKHSOXKS'SRUW DQG PRYHPHQW

a. Bone types are given as short, long, and flat without going into the structure of the bones.

b. Jointtypes are given without going into details.

c. The working principles of muscle types (voluntary and involuntary) and fatigue conditions are given

within the framework of their detailed structures.

The students in the control group performed the activities in the textbook in accordance with the curriculum.
While the students in the 1st experimental group used materials for AR technology, the studennih t
experimental group designed a model for the skeletal system with the modeling technique. All the scales
determined as data collection instruments were delivered to the students in the study to caletapdypost
test data.

In the control goup (C), before starting the application, SAT, SMS, and SIS were applied to the students to
collect the pretest data. The lecture was given to the control group by using direct lecture and qaasticer
technique during the application phase, and thdestts did the activities in the textbod¥ter explaining the
subject area of "Support and Movement System," the-fess$tdata for the control group were collected using
the Science Achievement Test, Science Motivation Scale, and Science Interest Scale.

In the first experimental group (E1) in which the ARHirt was applied, before starting the application, SAT,
SMS, and SIS were applied to the students to collect théeptadata. The students in the first experimental
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group were told about the virdl reality application designed by the researcher with AR technology before the
lecture process. In the design process of the mobile application designed with the namesbfrRJnity 3D

Game Development Program (5.2.2), Vuforia SDK (software develd@@W NLW DQG 33QGURLG 6W X(
for the Android Operating System were used. Our main goal has been to design an application that will attract
WKH DWWHQWLRQ RI VWXGHQWY LQ WKH $5 PRELOH DSSOLFDWLRQ
MovePHQW 6\VWHPV"~ LQ WKH 36\WWHPV LQ 2XU %R G\'shXxt@hpcatwrR WK JUI
designed with the Unity 3D game development program, a skeletal system photograph was determined to be
used as a marker by the researcher. Such a dewigsomade during the development process, considering that
choosing a photograph suitable for the subject would attract the attention of the students more and arouse greater
interest in the students compared to the applications made on the data matpRofgraph, which was

decided to be a maker (marker), was turned into a file with a sdk extension compatible with the Unity 3D game
development program by making the necessary actions on the Vuforia website. After the marker was created,
the photograph wamatched with the relevant lecture video and a tiieeensional skeletal system image.

There are buttons that allow students to go forward and backward while using the application. While creating

the buttons, they were written using the "C#" coding lagguadVith the inclusion of the buttons in the
application, it was easier for the students to reach the image they wanted between the video with the lecture and
the 3D visual. After the design phase of the application, the material on which the marker prilhited was

chosen as aghirt. The fact that the material was preferred asslairt instead of a normal piece of paper
contributed to the emergence of an educational material designed with wearable technology. In this aspect, it
differs from other ARapplications used in education. After the design process was completed, it was made
compatible with mobile devices using the Android Studio platform. The application will be ready for students to

use within a month. During the lecture process, all stedeate dressed in ARshirts to observe with their

peers. The mobile AR application was installed on the mobile devices of the students, and they were enabled to
use the application. They had the opportunity to observe the 3D skeleton system and sheitlidectures in

the application via the camera of any mobile device with the Android operating system -hittieAfter the

application, which was met with interest by the students, SAT, SMS, and SIS were applied to the students again

at the specigdtimes as a pos$est.

In the 2nd experimental group (E2) in which the modeling technique was applied, SAT, SMS, and SIS were
applied to the students to collect the pest data, and then the students were informed about the modeling
teaching techniqueAt the beginning of the lesson, questions were asked by the researcher to measure the
students' prior knowledge. The instructions for the skeletal system model to be made during the lesson were
explained to the students by the teacher. By using the mgdethnique, the students were able to designtheir

own materials during the lesson and to be actively involved in the educational teaching process. At the end of
the application process, which the students were very interested in, SAT, SMS, and S#pplieceto the
students again at the specified times as a et

Results

In this part of the research, a giest was conducted to investigate the effects of using models and materials
designed with AR application about support and movement systethe "Systems in Our Body" unit of a

middle school 6th grade science lesson on the academic success of students, their interest and motivation
towards the science lesson. The findings were obtained from the Science Motivation Scale (SMS), Science
Interest Scale (SIS), and Science Achievement Test (SAT), which were applied ast@spost

Findings Concerning the First SubQuestion of the Study

To find an answer to the first suguestion, namely,V WKHUH D VWDWLVWLFDOO\i&/LJQLILFD
achievement, motivation, and interest in science between the experimental and control group studesits' pre

V F R Ulithe'research, the Kruskélallis test was performed on the collectedtest data and the results are

given in Table 3.

Accordirg to the findings in Table 3, the Science Motivation Scale (SMS), Science Interest Scale (SIS) and
Science Achievement Test (SAT) piest scores of the students participating in the research were higher than
p>0.05 (p=0.124, p= 0.842, p=0.815), it is stet the pretest results did not differ significantly. These results
show that the individuals who will be included in the research are equivalent in terms of science achievement,
motivation, and interest levels.
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Table 3. Analysis results of SMS, Sid SAT pretests scores of experimental and control groups

Pretests Groups N MeanRank Kruskal Wallis  Sd p
_ o 1stExperimentaEl 22 33,55
(SSC&/‘TQ)C‘E MotivationScale 5 pynerimental, E2 22 27,59 4,178 2 0,124
Control (C) 22 39,36
1st ExperimentaEl 22 33,20
Sciencemterest Scale (SIS) 2nd Experimental, EZ 22 31,98 0,343 2 0,842
Control (C) 22 35,32
) ) 1st ExperimentaEl 22 34,09
(SSC'A%‘WACh'e"eme”tTeSt ond Experimental, EZ 22 31,43 0,409 > 0815
Control (C) 22 3498
*p<0.05

Findings Concerning the Second SulQuestion of the Study

To find an answer to the second spkestion, namely,V WKHUH D VWDWLVWLFDOO\ VLJQLILFD
achievement, motivation, and interest in science between the egpgairand control group students' pdstt

D Y H U Dd thé/research, the Kruskélallis test was performed on the collected p@st data and the results

are given in Table 4.

Table 4 Kruskal Wallis testesults of SMS, SIS and SAT peists scoresf experimental and control groups

Posttests Groups N MeanRank Kruskal Wallis Sd p
. o 1stExperimentaEl 22 47,50
(SSCI{/TQ)Ce Motivation Scale 5,y yperimental, E2 22 41,50 44,476 > 0,000
Control (C) 22 11,50
. 1¢ ExperimentglEl 22 47,64
(Sscl'se)”ce InterestScale  , y experimental, Ez 22 41,36 44,560 2 0,000*
Control (C) 22 11,50
. . 1st ExperimentaEl 22 38,91
(Ss‘zlk%‘ce AchievementTes , \ evoerimental, E2 22 40,86 14,831 2 0,001*
Control (C) 22 20,73
*p<0.05

When we examine the findings in Table 4, it is seen that the AR, modeling, and control groups met the p<0.05
value in terms of Science Motivation Scale, Science Interest Scale, and Science Achievement-Test post
scores (p=0.000, p=0.000, p=0.001) arid $imows the result that there is a statistically significant difference. A
Mann-Whitney U test was used to determine between which groups this significant difference was found.

The results of the test are presented in Tables 5, 6, and 7.

Table 5.MannWhitney U testesults of SMS postiest scores of experimental and control groups

Posttest Groups N Mean Rank Sum of Rank U p
1st ExperimentaEl 22 22,50 561,0
17 121
2nd Experimental, E2 22 19,50 429,0 60 0.
i ivati i 737,0
Science Motivation Scale 1stExperimentalEl 22 33,50 0.000 0,000*
(SMS) Control (C) 22 11,50 253,0
2nd Experimental, E2 22 33,50 737,0
0,000 0,000*
Control (C) 22 11,50 253,0
*p<0.05

Considering the statistical value of p<0.05 (p=0.000), it is seen that there iffiaamgdifference between the

test results between the students studying with AR in Table 5 and the students who are in the control group and
take courses according to the Science curriculum. When we examine the results of the modeling experimental
groupand the control group, it is seen that there is a significant difference in terms of p<0.05 (p=0.000)
statistical value. When we examine the test results of AR and modeling technique, it is seen that there is no
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significant difference between the two expegntal groups in terms of p>0.05 (p=0.121). According to these
results, compared to the control group, the groups taught with AR and modeling techniques have a similar effect
on students' motivation towards the science lesson.

Table 6. Mann Whitney U tetresults of SIS postest scores of experimental and control groups

Posttest Groups N  MeanRank SumofRank U D
' 564,0
i Dpermenal 2 22 196 aze 1730 0405
' i 737,0
(Sscllg)nce Interest Scale clzztnlfri)pltigr)nental,lz ;; iigg e 0,000 0.000°
i 737,0
(Z:r;itfzrfg)mentalfz 22 iigg 2530 0000 0,000°
*p<0.05

When we examine the findings in Table 6, it is concluded that there is no statistically aignififi€erence

p>0.05 (p=0.105) between AR and modeling techniques in terms of Science Interest Scale. This finding shows
that the AR and modeling groups affect the interest in science at a similar level in terms of teaching technique.
When we continued tanalyze the results of the FBI Pdsst, a statistically significant difference was found
p<0.05 (p=0.000) in the test results applied to the students in the AR and control group and the students in the
Modeling and control group. The results of thislgsia show that AR and modeling techniques are effective in
increasing students' interest in science.

Table 7.Mann Whitney U testesults of SAT postest scores of experimental and control groups

Posttest Groups N Mean Rank  Sum of Rank U p
1st Experimental, , 476,50
2ndE>E)perimentaI, ;; ;;22 513,50 2235 0,662
Science Abievement Test 7t Experimental, 22 28,75 632,50
(SAT) Control (C) 22 16,25 357,50 1045 0,001*
2nd Experimental, 22 29,02 638,50
Control (C) 22 15,98 351,50 98,50 0,001*
*p<0.05

When we examine the findings in Table 7, it is seen that there is no statistically significant difference between
AR and modeling technique in terms of Science Achievement Test, p>0.05 (0.662). When the Scienc
Achievement Test results of the students in the control group and the AR and modeling groups are compared, it
is seen that there is a statistically significant difference, p<0.05 (p=0.001). Students in the AR group and
modelling group students scoredtittcally higher than the students in the control group in the Science
Achievement Test.

Findings Regarding the Third Sub-Question of the Study

The third sub TXHVWLRQ RI WKH UHYVH DU BKhezdastfiRiPatyGigndisant Bif@@dirz VvV -~ 3
academic achievement, motivation, and interest in science between the experimental and control group students'
pretest and possWHVW VFRUHV"" 7R 1L Q @u&sQorDife/prdteghio itdst etd colledtedbvas
subjected to the Wilcoxorighed Ranks test. The findings obtained are presented in the tables below.

When the data in Table 8 are examined, a statistically significant difference (P = 0.000) is found between the
SMS pretest and postest results of the AR (E1) and modeling (E&)ups.In the control group, in which the

SMS test waspplied, there was no statistically significant difference (p = 0.066) between ttespesad post

test resultsThis situation shows that teaching with a traditional approach does not affect stuugintation

towards science courses. On the other hand, it was revealed that AR and modeling positively affected students’
motivation towards science lessons.
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Table 8. Wilcoxon Signed Ranks test results of SMS prgiesttest scores of experinmahand control groups

Groups Ranks N Mean Rank Sum of Ranks Z p
Negative 0 0,00 0,00
o i .
1st ExperimentaE1 Positive 22 11,50 253,00 4,108 0,000
Ties 0
Total 22
Negative 0 0,00 0,00
1 - *
2nd Experimental, E2 'TTZ:S;Itlve 202 11,50 253,00 4109 0,000
Total 22
Neg_a_tive 0 0,00 0,00
Control, C Positive 4 2,50 10,00 -1,841 0,066
Ties 18
Total 22
*p<0.05 *p<0.05 *p<0.05 *p<0.05 *p<0.05

Table 9. Wilcoxon Signed Ranks test results of SIS prgtesttest sa@s of experimental and control groups

Groups Ranks N Mean Rank  Sum of Ranks z p
Negative 0 0,00 0,00
1t - *
1st ExperimentaEl _IID_Igzltlve 202 11,50 253,00 4,109 0,000
Total 22
Negative 0 0,00 0,00
2nd Experimental, E2 _IID_Igzltl\e 202 11,50 253,00 -4,111  0,000*
Total 22
Negative 0 0,00 0,00
o ) .
Control, C _IID_icézltlve 184 7,50 105,00 3,320 0,001
Total 22
* p<0.05

When the findings in Table 9 were examined, it was found that there was &cstiisignificant difference at
the level of p<0.05 (p=0.000 and p=0.001) between the Science Interest Sdalst prel postest scores of the
AR, modeling, and control group students. The fact that the sums of positive order differences in the groups
6 6 DQG 6 LQ WKH JURXSY DUH ODUJHU WKDQ W
6=0.00), the applied teaching techniques reveal that they are effective in increasing students' interest in
science.

Table 10. Wilcoxon Signefldanks test results of SAT pretgxisttest scores of experimental and control groups

Groups Ranks N Mean Rank  Sum of Ranks  Z p
Negative 0 0,00 0,00
o i N
1st ExperimentaEl ﬁ’_lce);mve 202 11,50 253,00 4,116 0,000
Total 22
Negative 4 5,88 23,50
2nd Experimetal, E2 Positive 18 12,75 229,50 -3,347 0,001*
Ties 0
Total 22
Negative 1 3,00 3,00
Positive 8 5,25 42,00 -2,373 0,018*
Control, C Ties 13
Total 22
*p<0.05

When the results obtained are exaed, it is seen that the AR, modeling, and control group students' Science
Achievement Test, preest and postest, scores were statistically significant; p<0.05 (p=0.000, p=0.001 and
p=0.018). At the statistical level, it was concluded that there waniicant differenceFurthermore, the fact
WKDW WKH VXPV RI SRVLWLYH RUGHU GLIIHUHQFHYV 6 6
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RI QHJDWLYH RUGHU G LD [HXPERDIiH tHie gréups, reveals that individuals are effective in
increasingheir successin science.

Discussion

In this study, the effect of using models and AR applications on students' academic achievement, motivation,
and interest levels was examined. In the study, the Science Achievement Test was used to measure academic
achievement, and the Science Motivation and Science Interest Scales were used to measure interest and
motivation towards sciencéhe study's data were statistically analyzed, and the results were discussedin order

to answer the research question.

The firgd subproblem of the study, 'Is there a significant difference between théeptescores of the
experimental group and control group students in terms of academic achievement, motivation towards science
lessons, and interest towards science lessons?hWhee findings obtained to answer the question were
examined, it was found that there was no significant difference between4tespresults of the students who

were studying with AR, modeling, and traditional learning methods (Table 3). This findaws sthat the
experimental groups and control groups formed within the scope of the research are equivalent in terms of
science achievement, motivation, and interest levels.

The second suproblem of the study is, "Is there a significant difference betwtbe postest averages of the
experimental groups and the control group students in terms of academic achievement, motivation towards
science lessons, and interest towards science lesson?" The Khelkal and ManAwhitney U tests were

applied to thedata obtained to find an answer to the question. Analysis results have shown that there is a
statistically significant difference between the Science Motivation Scale, Science Interest Scale, and Science
Achievement Test pogest scores of the AR experimtal group, the modeling experimental group, and the
control group students studying with the traditional approach (Table 4)-Waitney U tests were performed

to determine between which groups this significant difference was found. Test results dtaieere was a
statistically significant difference at the p<0.05 level between the AR experimental group and the control group
in favor of the AR group and between the modeling experimental group and the control group in favor of the
modeling group in tens of motivation, interest, and achievement scores towards science (Table 5, 6, and 7). On
the other hand, no statistically significant difference was determined between the AR and modeling
experimental groups in terms of motivation, interest, and aahient posttest scores. These findings reveal

that the AR application and modeling techniques are effective inincreasing students' academic success and their
interest and motivation towards science compared to the control group, but there is no sigfifferamice

between the two techniques in terms of positively affecting the test results. It has not been possible to compare
our results with the relevant literature because there is no study in the available literature investigating the
effects of AR andnodeling techniques separately on learning middle school science topics. However, in a very
recent study, Baba, Zorlu & Zorlu (2022) used a similar prgtesttest quaseéxperimental design, consisting of

one experimental and one control group to exartlireeffects of AR and modeling techniques on the "Solar
System and Eclipses" unit. Since they have formed the experimental group in a way to investigate the effects of
both techniques together, it cannot be said that the design they used is fully clemyttibur experimental

design. Nevertheless, the research results they have found are similar to our results in terms of increasing
academic achievement.

The third subproblem of the research, "Is there a significant difference between thegpangosttest scores

of the experimental groups and control group students in terms of their academic achievement, motivation

towards science lessons, and interest towards science lessons?" The data collected to answer the question was

analyzed with the Wilcxon Signed Ranks test. Analysis results showed that there was a statistically significant

difference at p<0.05 level between motivation, interest, and achievement pretest scores and posttest scores of the

AR and modeling groups (Tables 8, 9 and 10). Thexeno statistically significant difference between the pre

test and postest scores of the control group in which the traditional teaching method was applied. These

findings obtained from withigroup comparisons show parallelism with the findings tefrigroup comparisons

carried out within the scope of the secondprdiblem. As a result, both intgroup pretesposttest scores and

intergroup posttest score comparisons reveal that AR and modeling techniques positively affect students'

academic achieweent, interest, and motivation towards science. This situation can be interpreted as the use of

AR and modeling activities in the lessons leads to the concentration of the students' attention, thus increasing

their interest, motivation, and success inlggson. In many studies similar to ours in different age groups and

different subjects in the literature, it has been determined that the use of models in the etk®@etiog

process leads to an increase in the academic success of individutle agdisition ofmany different skills
$NO0OO0OD %DONDQ %DWO %LODO %XUND] dRED
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.INO- oLQDVvOoO gUQHN gl]FDQ -h@BOQHOJLOOHU
Demirel and Altun (2007) stated thdite use of models in education provides permanent learning by better
understanding the course contents by the students. Teaching science with models contributes to the development
of individuals' mental process skills such as analysis, synthesis, esaluatQ G SUREOHP VROYLQJ *«Q
6DUO ,Q VFLHQFH OHVVRQV WKH WHDFKLQJ PHWKRGY DQG WHFK
are of great importanc@he more the course's methods and techniques appeal to the student's sensory organs,
the more successful the student will be in the course.findings we obtained as a result of using the models
WKDW FDQ EH XVHG LQ 'LQ WKH FRXUVH DUH FRPSDWLEOH ZLWK WKI
6HYHQ 0L QD \an,2016). In theke studies, it was concluded that the use ofdihmeasional
models contributed to the development of students' tiimensional thinking skills by increasing academic
VXFFHVV LQ WKH FRXUVH ,Q DQR W K Hi&Judé \of ¥nis tecBridiOgp while éxglaiingH Y H Q
the structure of the atom to students and concluded that it increased students' academic success. Harrison and
Treagust (1998), on the other hand, stated that the use of multiple models in science lessond therease
effectiveness of the education. The use of modeling teaching techniques increases the permanence of the
information learned by the students by taking an active role in the course process. Some studies revealing the
effect of modeling on students'a@aH PLF VXFFHVV LQ VFLHQFH FRXUVHV VXSSRUW RXI
"“UN-Q *ePe(l 'HPLU .RoDN .D\D .OUOFO

In studies where AR technology is used, results have been obtained that individuals using this technology are
verysatis LHG ZLWK XVLQJ WKLY WHFKQRORJ\ DQG ZRXOG OLNH WR XVH LW
UHQW-+UN g]DUVODQ 60UDND\D .*0°*N VWDWHG WKDYV
leads to many positive results, such as éngat sense of reality in students, concretizing abstract elements, and
increasing the student's interest, curiosity, and success in the lesson. Similar to the results we have obtained,
studies have been found in the literature showing that AR technaleffigictive in attracting students' attention

and increasing their interest and motivation towards the lesson (Arici, Yildirim, Caliklar & Yilmaz, 2019;
.LULNND\D %DVJO .*0°*N 6DDGRQ $KPDG 3HH +DQDSL
addWLRQ LQ SDUDOOHO ZLWK WKH ILQGLQJYV ZH KDYH REWDLQHG LQ V
g]PHQ .OUONND\D OHQW-+UN .LULNND\D %DVJ+O UDKLQ
technology has a positive effect on studentlathYHPHQW LQ OHVVRQV ,Q D VWXG\ FRQ
$NoD\OU LW ZDV GHWHUPLQHG WKDW W KéehchinghprordsshheiiB O LF D W L
interest and led to an increase intheir academic success since individuals areoniliegrtobile devices. In a

different study, it was concluded that if AR mobile applications are used in the lessons, the motivation and
VXFFHVV RI WKH LQGLYLGXDOV WRZDUGY WKH OHVVRQ LQFUHDVH (UE

The use of the AR shirt in the lesson positivebffected the motivation of the students. Students encountered
wearable technology for the first time. As a result of the research data, it was seen that the students in the
experimental group who used AR material had higher motivation compared to thel gpoup because the

application used was fun. The advantages providextudentdy the AR application enableédem to have high
PRWLYDWLRQ 'HOHOOR g]DUVODQ 7DuNOUDQ .RUDO %R]I
Yasuda, 2014). The effect of the AR material onthe academic achievement of the students is that they are more
successful than the sets in the control group. Many academic studies in the literature support the conclusion
UHDFKHG $EG<VVHODP .DUDGChristian BaseH,FN §0PRQ gQDO $V D UH
of research data, the use of AR and modeling techniqueesdnce education has a positive effect on students'
academic achievement and motivation, as well as increases students' interest and attention. Studies that are
compatible with the results we obtained are found in the literature (Delello, 2064;0L UuDKLQ 6DDG
Ahmad, Pee, & Hanapi, 2020). The AR and modeling techniques and the materials used in the course process
increased the interest of the students towards the science course. With the modeling and AR applications,
students tookraactive role in the course process and their academic achievements improved positively (Baba,

Zorlu & Zorlu, 2022; Delello, 2014).

Conclusion and Recommendations

The teaching methods and techniques used in the science course are of great impoitaneasing the

success of this course. In cases where the achievements in the science education program are abstract, they
should be embodied in the minds of the students. In the case of using teaching methods and techniques that will
facilitate studentainderstanding of abstract concepts in this way, it will be easier for individuals to make gains

in behavior. Today, with developing technology, the integration of education and technology has gained great
importance. Along with the models we use in thsstaom, materials such as technological mobile applications

and AR applications have begun to support the educational environment in the classroom. Models and AR
applications are of great importance for individuals to make sense of abstract concepigaff@ntof students
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in the lesson is a very effective technique in increasing their interest and motivation in the lesson. When it is
desired to simulate how an event happened, models or AR applications can be used.

Students are of the opinion that thare not enough models for the abstract and diffitmlinderstand subjects

in the textbooks. Activities for AR applications in the textbooks of the Ministry of National Education have
begun to take their place in today's books. With the use of studéhtsablets, technology has become
accessible in every part of our country, from east to Westneed to emphasize the importance of developing
technological materials hese days when we are fully involved in the integration of education and technology
Based on our data results, we can say that students' interest and motivation towards science increased with the
AR t-shirt we designed during the process of carrying out the study. In addition to AR applications, among the
other results that we have oipiad, modeling increases the interest, motivation, and success of students.

With the use of modeling and AR applications in education, the development of behaviors such as problem
solving, analysis, synthesis, and evaluation is provided in individudsoftgreat importance for students to
benefit from models and technology in the education process, in the subjects they have difficultyin, in terms of
their interest, motivation, and success in the course. While students benefit from modeling, tapyatake

part in the process, facilitating permanent and effective learning. With the correct use of models and AR
applications in educational environments, as in the findings we obtained in our research, it is concluded that
students'interest, motivati, and success in science lessons increase.

Some recommendations made in line with the findings obtained from the study are presented below.

ft ORGHOV DQG $5 DSSOLFDWLRQV ZHUH VHSDUDWHO\ HPSOR\HG WR W
the 6tk JUDGH VFLHQFH FXUULFXOXP ,Q HDFK FDVH VWXGHQWVY VXFF
enhanced. The effect of using models and AR techniques to teach other topics in the science curriculum may

also be beneficial to research.

T 7KH VWcdrGad a With 6th grade students. Similar studies can be carried out with students in different
grades.

¥ 7TKH VWXG\ ZDV FDUULHG RXW XVLQJ D TXD Q-WoktasDonateXperitdaratl HDU FK P |
design. A qualitative part can ald® added for further research. Thus, students' opinions and views on the
modelling and AR application processes can be explored in depth.

f 6LQFH WKH DSSOLFDWLRQ RI WKHVH WHFKQLTXHV LV IRXQG WR EH V.
motivation in science, primary science teachers can be encouraged and trained to develop their own AR and
modeling materials.

f 7KLV VWXG\ LV OLPLWHG E\ WKH IDFW WKDW RQO\ D VPDOO QXPEHU I
generalizabity, the study can be repeated with a larger sample.
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Abstract

The purpose of this study is to develop a valid and reliable Likpet scaléhatcan be used to measure the data
literacy skills of educators. In the development process of Hie,safter reviewing the relevant literature, a pool

of 130 items was designed and presentdélg@xperts for theniew. After the evaluation of experts, the content
validity rate and content validity indexes of the items were calculated by theibgvshe methodand 39 items

were formed. The draft scale of 39 itemas applied to 820 teachers and administrators working in public
schools inthe 2021-2022 academic year. In order to determine the construct validity of the scale, principal
component analis and factor analysis were performed. As a result of thealgsesa scale cornsting of 3
factors andatotal of 30items was developed.oFreliability, & U R Q E D F Kacoefficient was calculated for

the overall dimensions of the scale and varimax rotation. The results showthat the scale is valid and reliable.

Keywords: Data literacyScale developmenEducational data minind)ata literacy scale

Introduction

The term "data" constitutes the basis of information, which is considert@® most important power and

capital of human beingstoday. The amount of data that is not meaningful on its own and turns into
SLQIRUPDWLRQ™ RQO\ ZiKdie@seld @ WwrhhaLSharsLigh ke dévBlopment of information and
communication technologies. Since the amount of this data is so great and as it is constantly changing, the
concepts of big data and big data analysse emerged. Big data is formed by fgahs and templates that

cannot be reached with classical mathematical mettardsbig data analysis means the extraction of these
patterns and templateseaningfully as an important decistomakingprocesstoday(g]JHQ .DUWDO (PUH
2017).When W KH D*G DW P H Q \ahle8uakioBal lcqhtext, neanssystematically collected information

that reflects education in school in many ways (Schildkamp & Lai, 2013). Many companehtas test results

of students or observations made by teachers (lkemda&h, 2007), the frequency of their visio some
SODWIRUPY RU HYHQ WKHLU IDFLDO H[SUHVVLRQV PD\ EH g]HQ .DUWD

Through the21st century,the role expected of teachers has also changed significhkmtgn @e where
information increases twice every four yeadatabecomes more important day by day, it is possible for
countries to become information societies with individuals who can use and control this information so that they

do not fall behind the worl@Drucker,1996). Therefore, educators are expected to detlap2 st century
VNLOOV 3 DWD OLWHUDF\" LV Wuatd avd\hhae@etidtonistdaset db datdRanal@si¥ tddag U H W
where huge amounts of data are collected in almostsditiitions thanks to the rapidly developing information
technologiesin the last 20 ye&Bollier, 2010).

Data literacy is defined as 'the ability to understand and use data effectively to make de¢Mamstiach &
Gummer2013). Mandinach (2012) & that educators should go through stages such as collecting, examining,
analyzing and interpreting data systematically while making d@sed decisionssreen, Wilson, Versland,

Gibson & Nollmeyer (2015) argue that very few educators, including astrators, have received training on

that subject and suggest that professional development policies should be adopted to develop these skills for both
teachers and school administrat@&scala andBoudett (2015) state that the training for developing litaeacy

skills in education faculties is limitelis stated here that current teachers must improve their data literacy skills

in order to dewvelop teaching strategies (Schildkamp, Karbautzki, & Vanhoof, 2bi#dam, Louis and

" Corresponding autho H U D, Sempozyigit@hotmail.com
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Schroeder (2004) indéte that in ordeto improwe the quality of education, educators slibdevelop datdased
decisionmaking skills.

The use of data in education has frequently been emphasizedlibigians in the last decade to ensure
sustainable development in many areldoreover, many governments aiming to take greater responsibility on

this issue provide professional learning opportunities for educators to learn how to ussputataiblythatis,

how to protect students' privacy'to facilitate datsed instructiohaecisionmaking” (Mandinach & Gummer,

2016). Carlson, Bormamand Robinson (2011) argue that improving data literacy skills in teachers will have
educational outcomes such as developing more effective classroom and teaching practices and ultimately
increasing student performance. It is predicted that making decisions based on data in education can help
students determine their strengths and weaknesses in learning and determine the appropriate instructional actions
for what they need (Hoogland et aD16).

Although there are attempts to develop data litecacypetencies as part ®1st century skills for both teachers

and students in Turkey, the relevant literature does not suggest any instrument to assess and evaluate these
competencies. Through thisugly, it aimsto develop a data literacy scale in educators and to contribute to the
literature.

215tCentury Teacher Skills

The changing role of the teacttaroughout the 1st century has changed from being the source of information

to being a mediatobetween knowledge and student. Today, where access to all kinds of resources and
information is so common, students have become individuals who can instantly check the accuracy and
reliability of the information provided by their teachers. In this conieitimportantfor teachers to acceand

gain correct data and transfeto students by associatiitgnith daily life (Driscoll, 2019). 21st century skills

are defined by many international organizations such as P21 (Partnership for 21st Cemtung),€2ECD
(Organization for Economic CGoperation and Development), ASIA Society (Asia Society Partnership for
Global Learning), ISTE (International Society for Technology in Education), NCREL (North Central Regional
Educational Laboratory)and EU (Euopean Union). According to the definitions put forward by these
organizationsthe competencies that 21st century teachers need to develop are data literacy and using digital
WRROV WR DQDO\]H DQG HYDOXDWBIBDWD $QDJ-Q $wDOD\ .0600o0

The research inhe USA and Australia shosithat there have been many studiest@nuse and interpreatianf
educational datasuch as statistical analysis of standard assessment and evaluation results and their display on
data walls in teachers' rooms androdors (Sahlberg & Hasak, 2016). Romero & Ventura (20518&)ein their

research around the world that educational data analysis applications are more frequently used in regions such as
North America, Western Europe, Austi@ad New Zealand compared tdnet countriegn the world. According

to Long and Siemens (2001), the use of big data in education has a very significant role as a guide in determining
the necessary innovations in the curriculum and pedagogical strategies. Among the studies aingify tihspe

21st century skillsTrilling and Fadel (2009) stated that under the term digital literacy, data literacy, media
literacy, and information and technology literacy are very fundamental for educators. Wagner (2008) also
emphasizes the importanceskills for accessingndanalyzingdata among the seven skillstbé21st century.

The 21st Century Skills Assessment and Teaching OrganiZ#ik@21S) within Cisco, Inteland Microsoft

has categorized 21st century skills and emphasizes data lit&ilas§os people as a very significant instrument

for the success of institutions (Kyllonen, 2012). MorepMaogland2016), states that data literasya critical

skill for the21st century. He defines the data literakiyl asaskingand answering agstionsaboutthe available

data and following the data exploration, the visualization of it to understand things better. Data literacy differs
from the data analysis stage at the point that it encomptsesability to clean and prepare data for anallggis
casting a critical eye on the outcomes.

In Turkey, theMinistry of National Education (MEB) stated that teachers should have the competence to analyze
and interpret the data after determining the assessment and evaluation methods and technigiesseibipie

of student development monitog and evaluation (MEB, 2008The general qualifications of teachesbich
wereupdated in the year 20 1lunderliethe teachers' competence to prepare and use measurement and evaluation
tools suitable for theirebelopmental characteristics among the professional knowledge and skills related to the
21st century.

Turkey hasmade many attempts to ensure the integration of changing world conditions into educational
institutions with some great projects such as, Neest for Increasing Opportunities and Technology
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,PSURYHPHQW )$7g0+ XWXQH &IBB3VWHU R R P.\The *ddxaept@f "data literacis

emphasized under the theme of "Data Based Management" in the 2023 Education Vision Report published in
DeFHPEHU 7TKH WHUP LV TXLWH QHZ IRU RXU FRXQWhpetedt@& QHHGV W
&RQWURO 8gDWQD@LG$QDOVWLFYVY 30DWIRUP ZKH Uislevallatdd DethérH PLF GD
with the data regarding their intetes abilities and temperaments are among the goaltheMinistry of

National Education (2018). These studies show that our country will need more edspattiadizingin data

analysis in the near future. As a result, establishing a data literacyecaltid measuring it in educational

institutions has become a very fundamental objective for Tudewellas in other countries of theorld (2023

Education Vision Document, 2018).

Educators' Data Literacy Ability

The term'iteracy"is defined by UNESQ@ DV 3\WKH DELOLW\ WR GHILQKHNdXQGHUVW
calculate through relevant written and printed soMée 'DWD OLWHU Dthé desireGandl abidity & DV
attract the attention of society throig GDWD 'D+ $F FR U G L QdataMiRra@Rit/ tHeR Z

ability to read, study, analyzand discuss data. As one of flumdamental competencies the 21st century
data literacy is defined as knowing how to access data in different vekysg @uestionsandmaking basic
VWDWLVWLFDO DQDO\VLV 'D+

In recent years, the terms 'gata collection" anddata analysiShas been a significant necességpecially in
governmental institutions where a very huge amount of data is gatireskquently, a need to benefit from

the power of statistics by analyzing the collected datain a swift and meaningful way has arisen. In this context, it
has become more important than ever to provide the next generation with statistical analysisgknamded
thinking skills by adapting them to various fields (Aydeniz, 2017). Although many schuxl®nly in our

country but around the worldollect a lot of data about students, they do not have a clear vision of how the
collected data can be used teriease student success (Creight@@6). Kekahio and Baker (201Bpint out

that using data to improve educational policies and practices has become a high priority in the context of
increasing accountabilitpractices in recent years, but educators dbhave sufficient infrastructure in this
regard. Accordingly, educators need to gain data literacy skills and raise future generations who are also able to
use these skills. In a study by the U.S. DepartmérEducation (2011), teachers responded to aGes
involving hypothetical student data designed to investigate their understanding of the types of data available to
support teaching decisions. It was observed that teachers had difficulfieding data,recognizingdifferent

types of datamakingappropriate calculationinterpretingdata tables and graphs, amplyingthe findings to

improve students' learning.

Greenetal. (2016) aimed to improve teachers' three skills in their studies to increase their dataliteracy level in
order to improveheir databased decisiomaking skills. These skills aregcognizing multiple data sources and
identifying how they can be used to improve teaching, discovering how to analyze and interpret data in a way
that helps improve teachingnd creating schooteam that supports teachers' use of data to improve teaching.
The criteria determined for data literacy in educators within the scopbkeafatabased decisiemaking
applications training program developed by the University of Twente consist of eipbil¥iese are as follows:
defining problems, developing hypotheses or questions, gathering data, data quality control, data analysis,
interpretation and conclusion, implementation of improvement measures, and evaluation (Kippers et al.2018).

Mandinach, Fedman, and Gummer (2015) emphasize the importance of data literacy for teach&ey as a
ability to transform information into actionable teaching knowledge and practiceslbgtotd, analyzingand
interpreting all kinds of datanddeterminngappropiate teaching steps. Accordingly, they also define a teacher
with data literacy skilles someonaho is able to make his data literacy skitieaningful by relating discipline
knowledge and practices, curriculum knowledge, pedagogical content knowkeradfdiow children learn.
Within the educational context where education has turned into an evidased professiquata literacyhas
become a basic skill for teachers and all teachers to apply effective teaching practices (Mandinach & Gummer,
2016). Unil today, an effective education policy has not been followed regarding effective data use, which is
one of the main determinants of teaching quality infagtins. As a result, data use has been perceived by many
teachers as a burden to deal with rathan an instrument to be used to impréiveteaching process (Almy,
Chong & Dorrington, 2019).

It is known that in our education system (MEB, 203@)ich has more than 18 million students and nearly one

million teachers as of 2018, educational datamaeased very rapidly depending on this numbeparticular,

digital platforms suchas& FKRRO (%$ '<6 0(%%@6 7()%©o6 DUH NQRZQWR EH YH
for the education system$NJe«Q KHQ WKH GDWD FROOHmRoWdfGesReQ WKHVH
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meaningfully, it turns into data stacks that we dath data". The studies conducted in our country show that the
educatos in fact havea sufficient amount of data that can be implementeth@decisioamaking process
(Demir, 2009). Howear, in our country, the competence in "data literacyijctv means analyzing and
extracting data masses among educators in a meaningful way and attracting the atteotiwtyahrough these

data, is very limited (MEB, ,Q D VWXG\ FR &y siylahHaad Bileg (2818) among educators

in 2018, the rate of participants who had an idea about educational data mining was found to be 17%.
Considering that this rate is quite low, it is important to develop a policy to empower teachers with ttata and
ensure that they follow career paths that supgeeir ability to use data to improve teaching. Without the
necessary data handling skills, teachers do not have a powerful tool to make the best decisiprs/o im
student achieveme(®lmy, Chong, &Dorrington, 2019). The current policies implemented to date mainly
focused on the field of measurement and evaluation (NBR7). The importance of data use in educational
decision making and in improving the quality of education has not been ergal@saddresseby educational
policies yet. Todaythe knowledge that educators know about students and education is far beyond their current
test scores. They need to know and make sense of how to use a variety of student data in order to improve
teaching and student achievement (Alray al.2019). One of the main steps that Turkey should have taken to
compete in the international arena in the field of science and technology in line with the objedties20@f3

vision is to provide all citizensiot orly educatorswith data literacy competence. It is of great importance to
increase the data literacy level among educators in order to achieve the goal of 'makiagedtdecisions in
education" set forth within the scope of the 2023 Education VisipoRe

The first attempt to develop data literacy skills in educators should be to determine their competencies in that
subject. However, in our countrg measurement system to determine the teaod@mpetenciesas not yet
beenavailable. Issues suds performance evaluation that come up from time to time are also postponed for
certainreasons. Accordingly, there is no information about the competencies of teachers iaxaegéefor the

KPSS scores, in whichnly general cliural and pedagogical kmiedge scores are measured. Considering the
systems of countries with high success in exams such as PISA and TIMMS, it is seen that serious studies are
carried out in these countries on subjects such as the training, selaotioprofessinal developmenof
teachersin the study conducted by Aydeniz (2017), it is stated that curriculum reform is one of the main things

to be done to adapt to the requirements of the age. Nevertheless, to what extent teachers are competent in
statistical thinkiig and datanalysis skills, which are among the subjects that should be added to the curriculum

in order to establish the 21st century competencies that students should acquire, is anothéhatibjeets to

be investigated.Although many irservice training progms hawe beenplanned forthe professional
development of teachers in recent yetimsre has been no study on measuring data literacy skills and improving
their competencies in this area.

Method

This research was carried oan the screening model. Tr@m of the study is to develop a valid and reliable
scale to measure educators' data literacy levels. The-skage(the creation of scale items and applying for
expert opinion, pilot study, validity and rebitity stages (Karasar,@7), scale developent process was
followed during the study

Study Group

The final study group consisdf 820 educators who work as teachers or educational administrators in different
UHJLRQV RI1 gV W E2Q@R ZdDcdtiQn yak fihe demographic information of the study group is given in
Table 1.The "maximum diversity" sampling method, which is ai¢he purposive sampling methods, was used

to determine the study group. By creating a relatively small sample in the maximum diversity sampling method,
it is to reflect the diversity of individuals who may be a party to the problem studied in thisesairtpke
PD[LPXP OHYHO <0 0GOU G thisQp@paode PtiieHgNestions were sent to a group working in
different regions and levels of Istanbul, working in different branches and having different exper¢tices.

time of data collection, thscale was sent to 1200 targeted people online due to the pandemic, but 820 people
responded.
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Table 1. The Demographic Information of the Study Group

Variable Group f %
Gender Woman 593 72,3
Man 227 27,7
Age Under 25 20 24
26-35 306 37,3
36-45 297 36,2
46-55 168 20,5
55+ 29 3,5
Experience 1-3 years 68 8,3
3-6 years 91 111
6-9 years 150 18,3
10+ years 511 62.3
Education Bachelor Degree 603 73,5
MA Student 22 5,1
MA 168 20,5
PHD Student 7 0,9
Title Teacher 758 92,4
Assistant Director 39 4,8
Director 23 2,8
Institution Type Official 544 66,3
Private 276 33,7
Total 820 100

Table 2 shows the branches of the 820 participants. The table shows that maximum diversity among the
participants was achieved by includingdbers from all fields in the study.

Table 2. The Demographic Information of the Study Gruop According to Their Branches

Branch f %
Social Studies 139 17,0
Science Studies 92 28,2
Mathemathics 73 37,1
Foreign Language 117 51,3
Preschoool Teadfg 30 55,0
Primary School Teaching 164 75,0
Vocational Courses 71 83,7
Pschological Guidance 62 91,2
Visual Arts / Music / Physical Education 72 17,0

Total 820 100

Scale Development Steps

The Forming ofan Item Pool

In the process of scale development, the literature on "data literacy in educatifirstvasiewed by scanning
the local and international studies in the last ten years on the suiffecthe expert opinions, meitems wee
addedto the items prepared based on the data obtained according to the literature As\éeresult 130
candidate items thought to cover data literacy skills for educators were created.

Expert Opinions

Candidate items were submitted to 11 exfefieree) opinionsSeverof these people are experts in education
managementfour of them are educators who have completed their expertisgommation technologies and

data analysisThese experts are currently working as researchers @rthar PHD agreeat Marmara
8QLYHUVLW\ <OOGO] THFKQLFDO 8QLYHUVLW\ DQG +DVDQ .DO\RQFX 8Q
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In the scoring proc¥ V. Rl WKH 3'DWD RW HGOFDVORDWH 1/6)( UHYLHZHUV ZHUH
items to 3 points as (Remove, Review, Remain). In the itdatsneed to be reviewed, changes were made
WKURXJK WKH RSLQLRQV RI H[SHUWYV 7KH /DZVKH WHFKQLTXH <XUGX
content validity rates (CGO) of the items in line with the expert opinionsveztEor this aalysis, he formula

[KGO = Nu/(N/2}1) was usedlhe CGO indicated in the formula = Content validity rate, Nu = the number of

experts who agree with the iteandN = the total number of experts. The minimum value of the content validity

criterion (CGO) for 11 expés is 0.59 (Ayre & Scally, 2014). As a result of the analysisne of the itemshat

were deemed irrelevant by the referees were remaveidsome of the othewere revised. The final 3Bem

scale was obtained.

The Creation ofthe Draft Form and the Piot Study

The draft scale form was prepared by taking into account the cumulative rating scaletflfkestale) that

allows multiple item use aiming to measure a single structure. The draft form was prepared in the form of (1) |
strongly disagreg2) | do not agree, (3) | am undecided, (4) | agree, (5) | completely agree;poiatdikert

type. In addition, m instruction” indicating the purpose of the scale angp@rsonal information forrwere

added to the draft form. An ethical consent wae alsached to the participantitailing their rights, including

the right to withdraw at any time dag the research process. TheiIn draft form was applied to 60 people as

a pilot study. TheCronbach alpha reliability value was calculags®53which is considered a good value. As a
result of the analysis, no item that reduces the reliability of the scale was found.

Study on Validity and Reliability

The draft scale was seanline due to the pandemio the study group, education administratard teachers
ZRUNLQJ LQ SXEOLF DQG SULYDWH VFKRRO 20732622 BAWpddpleéfilledH JLRQV F
the scalecompletely. The data obtained from DLSFE were amalystatistically and firsthe construct validity

of the scale was exaned by performing exploratory factor analysis. Whether the DLSFE is suitable for factor
analysis was determined by looking at the results of the kdieger-Olkin (KMO) Coefficient and Bartlet§
Sphericity Test. As a result of the analysis, it was dearthe draft scale form was suitable for factoramgl an
exploratory factor analysis was performed. Then, the structure of the scale was revealed by rotating the
maximum variability (varimax) using the principal componanglysis methodThe 5 items tlat were not
suitable in terms of factor loadings were eliminated the total item correlations of the scale were calculated
over the remaining items and tested. For the reliability of the scale, the internal consistency coefficient was
calculated withthe Cronbach alpha formuknd the Cronbach alpha valweasfoundto be953.

Findings

An Exploratory Factor Analysis (EFA) was conducted to determine the construct validity of the scale. To decide
whether the data set is suitable for factoring, Kaldeyer-Olkin (KMO) and % D U W O siwarg¢dndusteH V W
The findings of the analysereshown in Table 3

Table 3: KMO and Bartlett's Test Analysis
KaiserMayer-Olkin (KMO) Measure of Sampling Adequacy

0.923
X2 19105.475
Bartlett Test of Sphericity df 465

p 0.000*
According to Table 2he Kaiser-Meyer-Olkin (KMO) test value is.923This means that scale items are suitable
IRU IDFWRULQJ %-¢*\*N|]W+*UN V W D.¥0 iheand/tkdD e §rale0ig stialieXet R1 R Yl
factoring. According to Bartlett's test, the data came from a muiidsional universe S %e\eN|[]WeUN
2002).

The typeof analysis in which the researcher does not have any information about the number of factors
measured by the measuring tool and tries to obtain information about the nature of the factorsiméastire

measuring tool instead of testing a certain hypothesis is eafftdratory DFWR U DQDO\VLV. MDYUDQFOC
scale development studies, it is aimed to reveal the factor structure with principal component analysis, which is
frequentlyusedVR WHVW FRQVWUXFW YDOLGLW\ dRNOXN UHNHUFLR=+OX %e-¢!
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Confirmatory Factor Analysis

Then, Confirmatory Factor Analysis (CFA) was applied in order to make the confimation of thef#otee
VWUXFWXUH RI WKH V F DiGetnodgl for thé Jtivedadtbr structurewhich was determined by
EFA as a result, wagsed withCFA. Theresults cabe seenin Table 4 below.

Table 4: Goodnesesf-fit Values for CFA

Fit Indices Statistics
CMIN/DF 4.67
RMSEA 0.067
SRMR 0.059
$/d.f 1.784
GFI 0.869
AGFI 0.841
CFI 0.91
NFI 0.97
RFI 0.97

The table4 indicates that the factdwads,and goodnessf-fit values are within the acceptable levels. The resuilt
of the tests show that the developed scale was valid. Also, the variabléth fihe dimensions <DUO OR + 0O X
2017).

Figure 1. CFA Results

The varimax rotation method is based the idea that the factors are interrelaaadthe oblique rotation
PHWKRGYV %e\eN|]W+UN $V D UHV XO Withsisddrkihat theé SAIR ¢tHBSIStRAI\ | DF W |
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three factors. When we look at the percentage of factors explaining the total vaharfast factor explains
43,795, the second factor 10,1&Mdthe third factor5,357.Explain why the total variance of factoim the
scale is 59.332% in the total rafhe scattering diagram showing the breaking paftse scale is shown in
Figure2.

Figure 2 Screeplot Values

When the table is examined, it is seen that there are 3 different breaking points greaterethidigh
acceleratiomndrapid declines in the factor line chart are important in deciding the number of important factors

%e\eN|]WeUN $FFRUGLQJ WR WKH VFDWWHU GLDJUDP WKHUH DU
Accordingly, thescale has 3 factors. The fact@lues of théoads are shown in Tabk

Table 6. Factor Loads in Dimensions as a Result of Rotation

Self-Efficacy Experience Attitude

item1 0,795

item 2 0,826

item 3 0,922

item4 0,808

item5 0,715

item 6 0,711

item 8 0,704

item 10 0,663

item11 0,707

item12 0,662

item 13 0,642

item 14 0,700

item 16 0,617

item21 0,795

item 22 0,717
item 23 0,810
item 24 0,777
item 25 0,586
item 28 0,627
item 31 0,707
item 32 0,618
item 33 0,782
item 36 0,609
item 39 0,564
item 20 0,587
item 26 0,572

item 27 0,683
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item 29 0,725
item 30 0,510
item 35 0,552
In scale development studies, factor loadings should doe rthan % e\eN|]W «2).NFor this reason,

items with a factor load @30 and abve were evaluated. When Tableiss examined, itis seen that items
1,2,3,4,5,6,8,10,11,12,13,14nd 16 had the highest factor loadings the first factor. The items
21,22,23,24,228,31,32,336, and 39 had the highest factor loadings in the second factor. Lastly The items
20,35,26,27,2%nd 30 had the highest loadings for the third factor.

Table6. The Items Take Loadings in Sub Dimensions

Factor Number of Items Item Numbers

1 13 1,2,3,4,5,88,10,11,12,13,14,16

2 11 21,22,23,24,25,28,31,32,33,36,39
3 6 20,26,27,29,30,35

It has been observed that the scale has a-farder structure with an eigenvalue greater than 1. The eigenvalues
and cumulative variance percentages of the thitersafound are shown in Tablé

Table 7. SubFactors and Total Variance Explained

Factor Eigenvalue Variance Explained Cumulative%
1 13,577 43,795 43,795
2 3,577 10,180 53,975
3 1,661 5,357 59,332

When Table7 is examined, it is seen that the totalaace eplained under two factors is %@ It is seen tht the

first factor has 437%, the second factords 10% and the third factor has¥% of the explained variancé.

common meaning was sought for edetm gathered under these three factors, and gewardoneaccording

to the literature. In this context, the first factomshbeen named "sel | | L F,OHe\second factor as "
HI[SHULBPQBHWKH WKLUG IDFWRU ZDV QDPHG 3SDWWLWXGH ™ samFWRU OR
standard dewition of the items fofactorl in the scale are shown in Tat8e

Table 8. Factor Loading Values, Common Factor Variance, Means and Standard Deviation of ltems
Factor 1

Self-Efficacy Factorl h? X sd

1. | can distinguish the data | encounter in myhdiie (numerical , 795 549 4,489 818
data, character string data, logical data, etc.).
2. | can tell the difference between quantitative and qualitative dat 826 576 4,632 709

3. | am able to link data together. 922 656 4,528 729

4. | can understand wether the two data points are directly or 808 576 4543 748
inversely proportional to each other.

5. When | needto access some data, | know where to find it. 715 654 4372 796

6. | can access any kind of data | need. 711 248 4,093 ,879

8. Data gives man idea ofvhy some goals are not achieved. 704 9259 4,193 821

10.1 can extract the data | have collected ackievemeaningful 663 282 4,198 857
results.

11. The data not only gives me an idea but also helps me seethe: 707 640 4,364 823
and fill them in.

12.1 can interpret tables and graphs containing statistical informat 662 276 4,254 894
13. | think interpreting data is as basic a skill as reading and writing 642 959 4,442 798
14. 1 think | am competent in evaluating theadaencounter in my ,700 615 4,176 846
profession.

16. When | see data about education, | can confirm the accuracyc 617 578 4,030 ,888
information from various sources.

Factor loathg values, common factor variancenears and standard deviati of the items for factor i the
scale are shown in Tabfe
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Table 9. Factor Loading Values, Common Factor Variance, Means and Standard Deviation of Items for the
Factor 2

Experience Factor2 h2 X Sd
21.1 am familiar with at least one data arsisprogram (such as 17 238 3,403 1,361
Excel, SPSS, Maxquda, Nvivo, and so on).

22.1think | am competemt visualizing data with graphics. 810 652 3,231 1,273
23. | know about the concept of data mining AT o287 2395 1377
24.1 check the couesachievement graphics of my students ove 586 422 4,052 1,077
digital platforms € g., school, eba, zooyetc.) they use.

25. 1 can make discussions and comments on data analysis. 627 639 3,792 1,074
28. 1 have created graphics and tables uaingmputer program  ,707 513 3,391 1,408
before.

31.1 followthe data about education in the world 618 209 3,501 1,150
32.1 know the concept @fdata set 782 617 2,481 1,404
33.1 examine statistically the charigemy students' exam scores  ,609 231 3,489 1,269
36. | think | am familiar with basic statistical concepts (mode, 564 451 3,563 1,223
median, standard deviation, arithmetic mean, etc.)

39. | use data effectively to achieve a professional set of.goals ,587 620 3,708 1,090

Facta loading values, common factor variance, means and standaatiaewf the items for factor B the
scale are shown in Tabl®.1

Table 1. Factor Loading Values, Common Factor Variance, Means and Standard Deviation of Items
Factor 3

Attitude Factor3 h2 X Sd
20. 1 think the data is necessary for the structuring, recording 0,572 ,536 4,291 827
easy analysis of the information.
26. | find it important that decisions are made based ondatai 0,683 571 4,214 911
education system.

27. Data analysis skills make me a better educator. 0,725 ,523 4,184 ,938
29. | think inservice training is necessary in data analysis. 0,510 ,329 4,046 1,118
30. When | come across statistical data about education, 1 exe 0,552 ,608 4,08 ,923
it carefully.

35. Visualizing data is important for seeing meaninc 0,610 ,642 4,282 ,920
relationships

UHQFDQ VWDWHY WKDW WKH PRGHO PDWUL[ ZLOO EH VXIILFLHC
reliability of the scale was calculated wittetCronbach Alpha internal consistency coefficient. Cronbagpim@l
values are shown in Tablel 1

Tablo 11. The Cronbacilpha Values for Sutbimensions of the Data Literacy Scale for Educators

SubDimensions CronbachAlpha
Self-Efficacy 932
Experiene 913
Attitude .846
Total Scale .953

According toTable 11,the reliability coefficent value of the scales@bLPHQV LR QV LXIf-El IIRRD MAKH 3
IRU WKH 3([SHULHQFH  DQG aluéRodthe/whble3RaeNsLobBk e ihdinalikgtd Y
factors according to the factor analysis results.

Discussion, Conclusion ad Suggestions

Data literacy skills have become a basic need in today's world, where teachers have to work with increasing
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amounts of data every day. Accordinglytadéiteracy, which must be included in the program in the teacher
training process (Mandinach and Gummer, 2016), is a competency that needs to be researched,andasured
discussed in our country as well. Salmacia (20100)nd strong agreement that atiél aspect of being a
successful teacher is being détarate. However, how to measure and evaluate this skill is still a matter of
debate among researchers.

The aim of this study is to develop a scale to measure theiaty level of educatorqd to analyze its

validity and reliability. The Data Literacy Scale for Educators is a Like/pe scale with a total of 3ilems

under three factorghese three factors explain®d®f the total variance. The fact that the saatplains 40% of

the generavariance is considered sufficient in terms of social sciences (Kline, 2014). The factor load values of

the items of attitude towards statistics related to factor analysis are given in Table 7. ltems withtateitem
correlation of 0.30 and higher indeWH WKDW WKH\ FDQ PHDVXUH WKH IHDWXUH WR E}
% <\*N|]V2OL2A)

The KMO and Barlett tests were used to determine the suitability of the data for factor aridlgsiata are
suitable for factor analysis if the KMO is greathan 0.60 and the Barlett test is significaikluk, ekerciolu,

% +\*N|]W «U N The KaiserMeyer-Olkin sample suitability value of 0.960 and the significance level of
Bartlett's test of sphericityf IRU S~ L Q G L F D WsHitalekidr Velctdf Ertdl ySi B. W Be DteH
three factors are considered together, they explain 55,554% of the variation in the total variance. This value
depends on the load values of the items in each factor and is @iteidgL QF UHDVHG dRM@&XN UHNHL
%e\eN|]WeUN 7KH IDFW WKDW WKH H[SODLQHG YDULDQFH H[FHHG
criterion of factor analysis. At this rate, itis an acceptable value within the expected disclosure percentage rates

7DYUDQFOO

The scee plot made to support the eigenvalue assumption is given in Figure 1. When the scree plot, which
includes the eigenvalues on the vertical axis and the factors on the horizontal axis, is examined, it is seenthat the
high-accelerated decline decreasesgrafhe third point. From the first pojnthe downward trend seen from the

beginning is indicated by the dots in the degree of contribution to the variance, and each interval between two
SRLQWY UHSUHVHQWY D IDFWRU dRNOXbda rasulNoef the explom@tdry faétor\e N|JW « U
andysis, three factors with eigenvalues above 1 are namsalfasfficacy,experience anettitude. Fifteen items

in the selfefficacy dimension reveal the knowledge level of educators in applying data analysis. Thirteen items

in the experience dimensionveal the past experiences of educators in data analysis and data literacy in their
education or business life. Finally, six items in the attitude dimension reveal the feelings and thoughts of
educators about the necessity of data literacy skittgeir pofession.

The Cronbach Alpha Coefficient was used for the reliability of the scale. Accordingly, the alpha value of the

self-efficacy dimension was found to be ®5he alpha value of thexperience sulllimension as.913 and the

alpha value of thettitude dimension as.846. The Cronbach Alpha reliability coefficient of the total scale is.952.

Cronbach's alpha value of theekDOH LV EHWZHH Qand this points out that it is highly reliable
7DYUDQFOO

As a result, it can be said that the Data Literacy Scale for Educatacoisenient assessment instrument in
terms of validity and reliabilityThe scalés expected to contribute to the field of data collection by revealing the
data literacy level of educators and raising awareness about this issue.

Limitations and Recommendations
The basic limitation of thistudy is the number of participants. It ecommended that the reliability and validity
of the scale be determined in future studies with larger samples, different age groups, and random samples. It is

recommended that the survey be conducted in othes aféhe country as the curremesearchs limited to
sVWDQEXO
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