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THVWLQJ WKH 9DOOHUDQGTYVY ORWLYDWLRQDO 6HTX
, QYDULDQFH RI 7THDFKHUVY ORWLYDWLRQ '

Gokge ERTURAN Y
! PamukkaldJniversity

Abstract

The aims of this study were to test the Vallerand's motivational sequence model in physical education and to
HIDPLQH WKH LQYDULDQFH RI WKH PRGHO DFURVYV 3( WHDFKHUVY PRWL
high schoolR WHDFKHUV DQG WKHLU VWXGHQWY ORWLYDWLRQ WR 7HDFK
LQWULQVLFDOO\ PRWLYDWHG ™ DQG 3KLJKO\ HIWULQVLFDOO\ PRWLYDW
obtained from this scale. Two highest intrinsicattptivated teachers and three highest extrinsically motivated
WHDFKHUY ZHUH UHDFKHG DJDLQ DQG WKHLU VWXGHQWVY DXWRQRP\
situational motivation, subjective vitality, and concentration were assessed. Straquatibn modelling and

Ward invariant analysis were used for the data analRgsults showed thalhé more teachers are intrinsically
PRWLYDWHG IRU KHU SURIHVVLRQ WKH PRUH WKHLU VWXGHQWVY DX\
amotivation level in physical education. Perceived autonomy support is the trigger and autonomy need
satisfaction is the most important variable in the whole motivational model. Thus, physical education teachers

are recommended to create a lesson environment prgvéditonomy support and considering autonomy need
VDWLVIDFWLRQ WR LgRggHDVH VWXGHQWVY ZHOO

Key words: Autonomy support, Basic psychological needs, Student motivation, Teacher motiVétion,
being

Introduction

Self-determination Theory (SDTPeci & Ryan, 1985) has been extensively explored to predict various
cognitive, affectiveand behavimal outcomes in school physical education (PE) (Ntoumanis & Standage, 2009).
SDT makes a distinctiobetweendifferentexplanations for an action or inamti Various forms of motivation

were proposed to compensate faiven behavior, including intrinsic motivation, extrinsic motivation, and
amotivation (Standage et al., 2006). According to SDT, intrinsic motivation is identified by behavior for the
pleasue, value, and fulfillment of the task itseffor example, because of feelings of fulfilment and enjoyment
that result directly from the activities offered by the PE program, an intrinsically motivated student will engage
in PE. Extrinsic motivation, onthe other hand, involves behaviors carried out for purposes other than an
inherent inteest in the task (performing an activity dérected by a separable threat, reward, or punishment
(Deci & Ryan, 1985). For example, an extrinsically motivated studenkdvwsauticipate PE because of a fear of
failing the class or getting low grade.

6'7 GHILQHV IRXU GLIITHUHQW W\SHVxRI| H[W UL QdéeteFniRaRiok.LTHOIOWER Q ZKLFK
degree of selfletermination corresponds external regulatidrich means the behaviors taken to receive an
HIWHUQDOXxUHZDUGxDQG RU WR DYRLG DQ\ NLQG RIXSHQDOW\ ,QWUR
defined by the internalization of external regulations. Identified regulegiens tohuman identification with an

activity that iscentralto one's goals (Ryan & Deci, 2002). The highest degree eflstdfmination corresponds
LOQWHJUDWHG UHJIJXODWLRQ DSSOLHV WR LGHQWLILFDWLRQV WKDW
LOQGLYLBYWOVXXKNDOXHY DQG Q H;i$@ndagesat@IQ 2008 Eastly, ambtivatiothislack

of motivation, more specifically a belief that an action is unimportant and/or that a person does not consider
contingencies between his/her actions ardnkended outcomes (Ryan & Deci, 2002).

’ Corresponding AuthoiGokge Erturan, gokce.erturan@gmail.com
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Vallerand (1997) proposed a hierarchical model within SDT, which social factors (i.e. autonomy support) effect
psychological mediators; which in turn effect motivation; which finally effects consequence \afgigere

1). This provides a framework for not only identifying motivational factors, but also analyzing the affect these
have on intrinsic motivation, extrinsic motivation and amotivation. The framework also provides for the
examination of the consequescof different types of motivation.

Figure .9DOOHUDQGYTV KLHUDUFKLFDO PRGHO RI PRWLYDW

,Q 9DOOHUDQGYV PRWLYDWLRQDO VHTXHQFH PRGHO DQWHFHGHQ
autonomy support. Autonorrgupportive behavior includes having adopted one's own views and emotions,
providing rationale, decision to make and enegimg selfsponsored activity (Jang et al., 2010). It is known

WKDW WHDFKHUVYT VXSSRUW Rl WKH VWXGHQWVY DXWRQRP\ LQ D OHDU
needs (e.g. Reeve, 2009). Bemore specificthese are autonomy, competencel watatedness needs.

According to SDT, the need for autonomy refers to experiencing a sense of psychological freedom, feelings of

volition vitality, and initiative (Deci & Ryan, 1985), the need for competence refers to feeling capable to

achieve succed®eci & Ryan, 1985), and relatedness refers to experiencing meaningful connectiotisewith

others (Ryan & Deci, 2000b). SDT implies that the fulfilling of these three psychological requireanents

important for integrity, progress, positive functioningdawellbeing in all domains and developmental cycles

but when theeare not met, various maladaptive outcomes, such as anxiety, anger and such negative emotions

occur (Ryan & Deci, 2000b). Previous research within the framework of SDT reveals that atieerdeare

DXWRQRP\ VXSSRUWLYH YHUVXV FRQWUROOLQJ KDV D GLUHFW HIIHFW |
*XD\' %RJJLDQR 9DOOHUDQG DQG LQGLUHFW HIIHFW RQ F

autonomous selfegulation (Reew et al., 1999).

THDFKHUYY ORWLYDWLRQ WR 7HDFK

SDT notes that teachers who are intrinsically motivated to teach find the teaching extremely rewarding, and they

are enthusiastic and dedicated to teaching (Fernet et al., 2016). On the othézddmts who are extrinsically
PRWLYDWHG SXW HQHUJ\ LQWR WKHLU WHDFKLQJ ZKHWKHU LW LV ZK
intrinsic urge to do so, with the commitment in teaching becoming practical in order to escape feelings of shame

or to enhance their selfrorth (Niemiec & Ryan, 2009). When teachers have amotivation for teaching, their
intention to teach is absent, either because teachers do not feel capable to teach or because they do not value the
teaching (Ryan & Deci, 2002).

In a stdy byTilga et al., 2020, itwas IRXQG WKDW WKH HIIHFW RI 3( WHDFKHUVYT DXWF
VWXGHQWVYT LQWULQVLF PRWLYDWLRQ ZDV SDUWLDOO\ PHGLDWHG E\ I
levels of controlling behaviominimize the indirectimpact of perceived autonomy supportive behavior on

intrinsic motivationby fulfilling basic psychological need 6 WXGHQWV FDQ H[SHULHQFH 3( WH|
VXSSRUWLYH EHKDYLRUV WKDW KDV VKRZQ WRhHQ D Qreticty S @IKGHQWV |
determinednotivateon and adaptive outcomes (e.g. De Meyer et al., 2014; Haerens et al., 2015).

7KH 5ROH RI 7THDFKHUYY ORWLYDWLRQ LQ 9DOOHUDQGYV ORWLYDWLRQD

Previous work has found that teachers wiepe intrinsically motivated to teacliere more inclined to promote

student autonomy, and this in effect, contribut R DQ LPSURYHPHQW LQ VWXGHQWVYT LQ
H[DPSOH 5RWK HW DO IRXQG WKDW HOHP bafiov biJteathiE RRO WHI
LQFUHDVHG VWXGHQWVY DXWRQRPRXV PRWLYDW L-Bu@pdrive) béhbeviot) QL Q J E\
In a similar vein Pelletier, Seguirevesque and Legault (2002pnducted astudy with primary, elementary,



W

and high school stwhtsand foundthat the less teachevgere selfdetermined toward teaching, the more they
beame controlling with students. In projelsdsed learning environment when teachers indicated higher
intrinsic mativation, their secondary school students appedargdin more support from them and to express
higher intrinsic motivations for learning experience (Lam et al., 2009).

Studies with undergraduate students replicates the findings with elementary students. Namely, Wild et al. (1997)
have found that undergraduate students who have been taught by an extrinsically motivated teacher have
demonstrated reduced interest in leagnamd less enjoyment of the task than those taught by an intrinsically
motivated teacher. In addition, when these students were asked to act as teachers, their students reported lower
levels of interest, enjoyment of task, and positive mood. Similarlyd \&idld Hawkins (1992) stated that
YROXQWHHU WHDFKHUVY XQGHUJUDGXDWH VWXGHQWY ZHUH PRUH LQW!
piano lesson more and had greater desire to play piano following the lesson compared to the students whose
teachers were paid. Moreover, students in volunteer teaching condition engaged more in new exploration after
the piano lesson. Another research with college students revealed that students who considered their teachers to
be enthusiast consequently registegrdater inner enthusiasm for teaching materials and exhibited higher
degrees of vitality (Patrick et al., 2000).

Roth et al (2007) argued three proasthat explain autonomous motivation to teach might lead to autonomy
supportive teaching. Firstly, dehers who have autonomous motivation gained a broad knowledge of the
importance of the methods they use and the content they teach, and offer persuasive descriptions and examples

to their students of the relevance of those subjects and their teachirgdsmédthowing that the students have

PDQ\ GLITHUHQW ZD\V WR OHDUQ DOORZxWHDFKHUVXxWRXxRIITHUXWKHLU X
WHDFKHUVY H[SHULHQFH RI PRWLYDWLRQ DQG LWV EHQHILWY 7HDFKH
motivation recommend that their students often behave and learn from autonomous motivations, as they
recognize that these forms of incentives contribute to good quality performance and greater understanding of the
topics they teach and enjoy. Autonomgusiotivated teachers then use their own motivational experiences as a

basis for inferring that if the students understood the value of the subject being learned and found it interesting,

they would engage in learning in the most serious way. Lastly, gnesistance of autonomous teachers to
performance demands and questions regarding making perceptions, and greater engagement by these teachers in
high quality learning. Teachers who are more autonomously motivated are more likely to give any optsn to tak

the time to explain the importance of various subjects as they are less pressed to deliver fast to spectacular
formal successes, and are more concerned with fostering a thorough comprehension of the subjects they teach.

Present Study

AccordingtolLHPLHF DQG 5\DQ WHDFKHUVY PRWLYDWLRQ WR WHDFK P

VWXGLHV KDYH VRPH HYLGHQFH UHODWHG WR WHDFKHUVYT PRWLYDWLR
PRGHO 7HDFKHUVY DXW R&R Rds>hypohesized YDIved B Qutdhsopportive

teaching, in parallel with that extrinsic motivation to teach may decreases the autonomy supportive teaching

(e.g. Roth et al., 2007). It was also hypothesized that creating need supportive leavirioigment differs

DFFRUGLQJ WR WKH WHDFKHUVY PRWLYDWLRQ WR WHDFK %HFDXVH DX

WHDFKLQJ SODQQLQJ E\ DOLJQLQJ FRXUVH UHVRXUFHV ZLWK VWXGHQW

feedback andiewpoints while teaching, they express their goals more clearly, they offer more guidance, and

they provide more help and encouragement (Vermote et al, 2020). According to the evidence for the effect of

WHDFKHUVY PRWLYDWLRQ IR UtioN FoDIEakning fe.dR QanV &V . G20@)WVstflemRIMNREY D

teachers that intrinsically motivated to teach were hypothesized to have higher levels of intrinsic motivation

compared to students whose PE teachers were extrinsically radtisgeach. To sum ypt was hypothesized

that PE teachers who were externally motivated were more controlling, create a learning environment that

IUXVWUDWH VWXGHQWVY EDVLF SV\FKRORJLF,h@ot@dtidh@nd undekmiviel U VW X G

VW X G H Q Watifin Briel Qifality@iah teachers who were more intrinsically motivated to teach.

<HW WR RXU NQRZOHGJH WKHUH LV QR SXEOLVKHG HYLGHQFH WHV\
FKDQJHG DFFRUGLQJ WR WKH WH D F K thdJainy ofPtis/étucy vas Lo IdWirstiyyvtel D F K 7 K |
test the complete sequence of Vallerand's (1997) model in PE, secondly to examine the invariance of the model

DFURVY 3( WHDFKHUVY PRWLYDWLRQ WR WHRFK +\SRWKHVL]J]HG PRGHO



Figure 2. Hyothesized model

Methods
This study is crossectional ad correlational.
Participants

The study was conducted with 177 PE teachers (39 females, 138 males;4@.57 + 7.48ear9 working in

87 different high schools and 461 high school studgt8 females, 208 malebj,ge = 15.65 + 0.96yearg

in central province o$outhern city ifTurkey. Motivation to TeactScalewas administeredo PE teachers

7TKHQ WKH\ ZHUH GLYLGHG LQWR WZR FDWHJRULHV DV 3¥*yLJKO\ LQV
HIWULQVLFDOO\ PRWLYDWHG WR W H D MKtivaEdd YoHT6acRsQalaNr KeHesgatdciet O WYV R E W
met te highest intrinsically motivated two PE teachers and the highest extrinsically motivated three PE
teachers. Three classafseachteachemere randomly selected. Student questionnaire pack was administered to

all students in each selected class.

Instruments

Motivation to Teach Scale

.DXIIPDQ <S6yibRabd Duke (2011) developed the sc@&zel Candanand Evin Gencel (2015)
translated it into Turkish. The scale consistewif subscales, namely intrinsic and extrinsic motivation. Totally
12 items are rated in@&point Likert scale. CFA was done for the validity of the Turkish data with the scale and
results were satfactory (%¢/df=4.25; RMSEA=0.08; SRMR=0.04; CFI=0.93; NFI=0.91; p=0.001).

Perceived Autonomy Support Scale for Exercise Settings

Hagger et al. (2007) develop#uk scale andnd Muftiler (2016) translatatinto Turkish.The scale hasne
dimensionand 12 itemsmeasured oi-point Likert scale. In this study confirmatory factor analysis (CFA) was
performed and results revealed a valid scale for PE settifigf£4.22; RMSEA=0.07; SRMR=0.04; CFl=
0.93; NFI=0.91; p=0.001).

Basic Psychological Needs Scale

Deci and Ryan (1991) develop#tk scale an€ihangir dDQND\D DQG %D F D Q Qtdnto TurkisWWUDQVODYV
The scale has three subscales; autonomy, competence and relatedness subscales. Students indicated totally 21
items the extent to which they agreed with each response usippiat/scale. CFA were done in this study and

it showed that the scale revealed a valid structuréd{x4.62; RMSEA=0.10; SRMR=0.09; CFI= 0.55;

NFI=0.51; p=0.001).

Situational Motivation Sda

Guay et al., (2000) developéite scale andDUGDQ $GD HW DO it into TukishDICheCOririsie G
motivation, identified regulation, extrinsic regulation and amotivation subscales. Students indicated 16 items the
extent to which they aged with each response using-pdint scale. CFA results showed that the scale revealed

a valid structure (X¥df=4; RMSEA=0.08; SRMR=0.07; CFI= 0.90; NFI= 0.87; p=0.001; Ertem® NHU HW DO
2018).
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Subijective Vitality Scale

Ryan and Frederickl997) developedhe scale an@&Erturanss ONHU HW DO WUDQMODWHG LV
scale has me-dimensionand seven itemsmeasured or7-point Likert. CFA results showed that the scale

revealed a valid structure {df=4.41; RMSEA=0.09; SRMR=0.0&FI= 0.94; NFI= 0.93; p=0.001).

Concentration in PE Scale

Standage et al (2005) developtbé scale anérturansg ONHU HW DO WU DT salemasG LW LQV
one-dimensionand six itemsmeasured o-point Likert. CFA results showetthat the scale revealed a valid

structure (X/df=4.9; RMSEA=0.09; SRMR=0.04; CFI= 0.96; NFI= 0.95; p=0.001).

Procedures

The population of high school PE teachers in data collection province was 195. Six tdathetsolunteer to
participate and 12 teachers were on annual leave or out of school due to the health problems. So, totally 177
high school PE teachers were deti@med as the sample of the studyfter getting permissions from Ministry of
National Educatin, PE teachers were met at their schools and consent forms were @ierweek after
consent forms wergiven Motivation to Teach Scale was appligdile teachers had no lesson during the
school time.

The data obtained from the Motivation to Ted®btale was analyzednd two highest intrinsically andwo
highest extrinsically motivated teachers were determirigglcause two teachers had the same extrinsic
motivation mean value, both of them wdeken and ensequentlytwo intrinsically and three extrsically
motivated PE teachers were included to the stiithe esearber met againwith these teachers individually
during their free timatthe schoobndthree classes of each PE teacher were randomly sel&tiedollowing
week student and parertonsent forms were distributed to all students in those classewy their scheduled
PElessonsOne week after the consent forms were delivered, the student questionnaire pack was administered
during thér scheduledPE lessongo the students who wereolnteer to participate to this study. PE teachers
were not present during the data collectistudents were explained that their participation was anonymous,
they were free to withdraw from the study in aimge, the data would onlye useal for researctpurposes and

will not be shared bthe others.

Data Analysis

Firstly, CFA was done for each scale of the study using AM@&ion 5.0(Arbuckle, 2003). Standard error
estimations were made by Bootstrapping technique. Descriptive analysis and Pearson correlation among
variables were calculated usinfgPSS Statistics for Windows/ersion 16.0(IBM Corp., 200j. Then,

hypothesized model wasested for the whole group using AM@) (Arbuckle, 2003) and lastly it was tested
for both samples individually with using Ward analysis. Table 1 shows the acceptable model fit indices.

Results

1RUPDOLW\ RI WKH VWXG\ YDULDEOHYVY &URQEDFK{V DOSKD UHOLDELOL
each variable were calculatddescriptive analysijgeliability and normality scoreare given in Table 1.

Table 1. Descriptive data aliURQEDFK|TVY DOSKD YDOXHV RI WKH VWXG\ Y

Variables Min  Max . M SD Skewness Kurtosis
Autonomy support 125 7.00 0.72 5.72 1.24 -1.043 1.464
Autonomy need satisfaction 1.83 7.00 0.79 5.11 1.00 -.220 -.284
Competence need satisfaction 2.00 7.00 0.82 4.77 0.96 .044 -.398
Relatedness need satisfaction 2.67 7.00 0.83 5.39 0.97 -476 -.333
Intrinsic motivation 125 7.00 088 572 126 -1.161 1.216

Identified regulation 1.00 7.00 0.75 559 136 -1.084 .493
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Extrinsic regulation 1.00 7.00 0.78 3.91 1.70 .076 -1.071
Amotivation .73 7.00 0.89 3.07 1.64 517 -.675
Vitality 1.00 7.00 096 4.99 123 -578 .019
Concentration 1.67 5.00 094 3.70 0.60 -.703 .230

Table 1 shows thadll the subscales had internal consistency (i®76) and data was normally distributed.
Pearson correlation analysis was computed to seecthattons among the study variabl@sable 2 shows the
correlation amonghevariables.

Table 2.Correlation coefficients for all variables included in stedy

1 2 3 4 5 6 7 8 9
1.Autonomy support -
2.Autonomy need 274" -
satisfaction
3. Competence need  .193" 483" -
satisfaction
4. Relatedness need  .357" 528" 465" -
satisfaction
5. Concentration .390 .239" 347" 317 -
6. Vitality .295" 278" .369" .388" .400" -
7.Intrinsic motivation ~ .375" 102 127" .186" 401" 304" -
8.Identified regulation .399" 117 151" 155" 427" .330" 759" .
9.Extrinsicregulation  -.143"  -151"  -.129" -.108 -.247" -105  -204" -a184" -
10. Amotivation -269° -3117 -2307 -284" -3417 -206°  -256" -253° 594

*p<.05 **p<.01

The findings obtained from Pearson correlation analysis were supported the theoretical tenetsNarSEd,.

autonomy support and satisfaction of all three basic psychological needs positively correlated with each other,
intrinsic motivation, identified regulation, concentration and vitality, while negatively correlated with extrinsic
motivation and amotiation. Identified regulation and intrinsic motivation positively correlated with each other,
concentration, and vitality, while negatively correlated with extrinsic motivation and amotivation. In a similar
vein, extrinsic motivation and amotivation hagh@sitive relation with each other but had negative correlations
with all other variables in the study.

Table 3. Model fit indices

Model Fit Indices Model Acceptable Fit
X/df 1.85 0<Xdf<5

CFlI 0.91 "&), "

NFI 0.89 1), "
RMSEA 0.05 " 506($ "
SRMR 0.09 " 6505 "

Table 3 shows that the data has acceptable fit with the model. Bighoavs the final model obtained from the

data.



Figure 3. Final model

Note: All the shown paths are significant (pe1)

Final model supportethe motivational sequence that Vallerand (1997) proposed. Perceived autonomy support
SRVLWLYHO\ SUHGLFWHG VWXGHQWVY DXWRQRP\ DQG UHODWHGQHWV\
positively predicted identifiedegulation and vitality, while negatively predicted extrinsic motivation and
amotivation. Relatedness need satisfaction positively predicted intrinsic motivation and concentration. Identified
regulation positively predicted concentration and vitality amgtly, amotivation negatively predicted

concentrationTable 4 shows the indirect effects among variables

Table 4. Indirect effects of the model

rhs est se Z p
Autonomy support*fautonomy need*identified regulation  0.261 0.027 9.773 <0.001
Autonomysupport*autonomy need*vitality 0.319 0.038 8.392 <0.001
Autonomy support*autonomy need*identified 0.068 0.009 7.204 <0.001

regulation*concentration
Autonomy support*relatedness need*intrinsic motivation 0.168  0.021 7.879  <0.001

Autonomysupport*relatedness need*concentration 0.122 0.022 5436 <0.001
Autonomy need*identified regulation*concentration 0.142 0.022 6.352 <0.001
Autonomy need*identified regulation*vitality 0.09 0.027 3.366 0.001

Autonomy need*identified regulation*vitality Autonomy 0.755 0.08 9.476  <0.001
need*vitality

To test indirect relationships in this model, variables that serves as fully and partially mediator were determined.
Basically, three mediators were defined; autonomy need satisfaction, relatednesatiséation and identified
regulation. Autonomy need satisfaction which fully mediated relationships between the autonomy support and
identified regulation; autonomy support and vitality; autonomy support, autonomy need satisfaction, identified
regulationand concentration. Second mediator, relatedness need satisfaction fully mediated the relationships
between autonomy support and intrinsic motivation; autonomy support and concentration. Last mediator,
identified regulation fully mediated the relations weén autonomy need satisfaction and concentration;
autonomy need satisfaction and vitality; while it partially mediated the relationship between autonomy need
satisfaction and vitality.

7R WHVW ZKHWKHU 9DOOHUDQGTV VP B (G WO DRFX WV UWAXTG Pl R WY VYT D IWQLYRDQU W
analysis was used, that is shown in Table 5.
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Table 5. Ward analysis results

Model 1 Model 2 Model 3
Df 2908 2898 2909
AlC 92039.98 92038.62 92045.22
Chisq 5381.17 5359.803 5388.403
CFlI 0.81 0.8 0.8
NNFI 0.8 0.79 0.79
SRMR 0.093 0.094 0.094
RMSEA 0.052 0.052 0.052
Chisq diff 16.603 4.7
Df diff 10 1
p (>Chisq) 0.084 0.03

Note:

ML1: It assumes that all regression parameters are same except f1.
M2: It assumes that all regression parametersliffiexent.

M3: It assumes that all regression parameters are same.

Firstly, M1 and M2 were compared to see whether different regression parameters were required across
motivation groups. Since M2 was significant (p = 0.084), it was concluded that those two models did not differ.
We can at least keep the other paramet@nsesacross the two groups except the link between autonomy need
and amotivation. Secondly, M1 and M3 were compared to see whether same regression parameters could be
used across motivation groups. With the p value since M3 was significant (p=0.03)citrvehigded that those

two models differ, and we could not use the same parameter for at least the link between autonomy need and
amotivation. As a result, parameter of the link between autonomy need and amotivation could not be same for
both motivation graps. Although most parameters were same, two models were not identical.

The results of Ward analysis revealed that this model showed partial invariance between students whose
teachers had high intrinsic motivation to teach and students whose teachéigthadtrinsic motivation to

teach. The only distinctive relationship in the model was between the autonomy need satisfaction and
amotivation. Namely, if the PE teacheaV LQWULQVLFDOO\ PRWLYDWHG WR WKH SURII
perceived automay support negatively predicted amotivation was increased.

Discussion

In the current study, we add to the existing literature by testi®gDaO O H U D Q @&ddel based on SDT to

investigate the processes by which autonoth  SSRUWLYH OHVVRQ FUHDWHG E\ WHDFKHU
psychological needsyhich in turn predicted motivational regulations, which lead to concentration and vitality

in Turkish PEenvironment. Study results proved that the students' level of perceived autonomy support in PE
satisfies the students' need for autonomy and relatedness, increases students' identified regulation and intrinsic
motivation, decreases the external regulatma amotivation, and accordingly, increases the psychological
well-being (i.e. concentration and vitality) respectively. This information enables PE teachers to understand how

WR GHYHORS D PRUH DGDSWLYH OHDUQLQJ HQy¢holbFaalmeegsNself R SURPR
determined motivation, and optimal functioning in high school compulsory PE setting.

In this study three mediators, autonomy need satisfaction, relatedness need satisfaction and identified regulation

fully and partially mediatesarious relationships. Examining these relationships in depth can make the model

easier to understand. First mediator is autonomy need satisfaction which fully mediates the relationship between

the autonomy support and identified regulation; autonomy stgpal vitality; while partially mediates the
UHODWLRQVKLS EHWZHHQ WKH DXWRQRP\ VXSSRUW LGHQWLILHG UHJ>
autonomy need satisfaction in PE predicts psychological (i.e. vitality) and mentebicentratia) well-being.

Second mediator the only motivational regulation that is serve as a bridge between basic psychological needs
and both outcome variables (i.e. vitality and concentration) in this study is identified reguldéntified

regulation is theridividual's participation in the activity on the grounds of a belief of behavior is important and
FRQWULEXWHYVY WR RQHTY SHUVRQDO GHYHORSPHQW 5\DQ '"HF L D
PE because they appreciate the significance of meefar their health (Ntoumanis, 200%)though identified

regulation represents the behavior performed in order to achieve personal goals, not for its own sake, it
represents fully integrated and se#termined forms of behavior (Deci Ryan, 1991). That is to say with
LGHQWLILHG UHJXODW L R @etdrmirtdd] WHerd&dcibipg biV offeRatibH a¥ tdl€vant to personal



. o

objectives, the individual makes more decisions about his or her engagement than when new and additional
regulatory models are in effect (Ntoumanis, 2001). Therefore, the development of identified regulation seems
important. 7R HQKDQFH VWXGHQWVY LGHQWLILHG UHJXODWLRQ IRU 3( WHDI
activity and health, so that studentmaunderstand the importance of the lesson for their health antbeimg

in their future life.In their studyUlstad, Halvari, and Deci (201yoved WKH OLQN EHWZHHQ WHDFKHU"
DERXW VWXGHQWVY LGHQWLILHG UoHideatdiedwegRafordiz@bity\oKedind@iée/ VY D F W X[
VLIQDOV RI VWXGHQWVY LGHQW Qgive opméal kedchiodT WeleR®, tebQherk arél @8soW KHP W
recommended to

Third and last mediator in this model is relatedness need satisfaction.Wwdéf UHODWHGQHVYV QHHG V
PE fully mediates the relationship between perceived autonomy support and intrinsic motivation. Relatedness is
essential for growth and welleing (Ryan & Deci, 200QtHolt et al., 2019 The structure of the PE lessons

contains cooperative activities allowing stronger feelings of relatedness among students (Ntoumanis, 2001).
Vasconcellos et al. (202@yguedthat relatedness iREis associated with both peer and teacher influences.

InD VLPLODU YHLQ VWXGHQWVY UHODWHGQHVYV QHHG VDWLVIDFWLRQ L
autonomy support and concentration as a -tweihg parameter. As most work has shown that positive
interactions and feelings of relatedness larkeed to psychological webeing (e.g., La Guardia et al., 2000).

Vallerand and Losier (1999) proposed cooperation make an activity inherently more interesting which promotes
VWXGHQWVYT LQWULQVLF PRWLYDWLRQ WRZDdahEneMdtHo PrEmoteYthaV\ 7 KH L
communication among students, use a positive language and show interest to their students to foster relatedness
need satisfaction.

Students who perceived an autonomy supporting PE environment experienced greater levels of andnomy
relatedness need satisfaction. However, the results revealed that the competence need satisfaction was not
predicted by perceived autonomy support or any other variable in the model. This result is surprising, because
PE lessons are the environmentattbontain virtually all members of an age cohort with quite discrepant
physical ability levels (Ntoumanis, 2005). Due to the nature of PE lessons, all students exhibit the requirements
of the lesson, mostly psychomotor skills, in front of their othenéftieand PE teacher. That is, perception of
competence is very significant in PE, as differences in the degree of physical capacity can be easily detected.
Therefore, it is possible that even children who feel and are physically capable will consideoyiblergnd

fun and may continue to take part in it and help improve their athletic abilities (Ntoumanis, 2002; 2005).
6LPLODUO\ *RXGDV DQG %LGGOH IRXQG WKDW VWXGHQWVY SHUFI
amount of variance in intrinsimotivation scores of British PE students.

The fact that need for competence is not explained by any variable in the SEM model in this study is surprising
due to its vital importance in PE lessons. However, Reis et al. (2000)'s point is also imgwatackaimed that

all three basic psychological needs does make an independent contribution to the prediction of dadipngvell
Moreover, existing knowledge both in sport (e.g. Blanchard & Vallerand, 1996) and PE contexts (e.g. Standage
& Duda, 2005; Zhng et al., 201;1Behzadnia et al 2018 showed through a path analysis that all three basic
psychological needs mediated the relationship between autonomy support and situatieteteselhed
motivation.

Second aim of this study was to test whetteD OOHUDQG TV PRGHO ZDV LQYDULDQW
different motivational regulations to teach. We hypothesized that teachers whether having intrinsic or extrinsic
PRWLYDWLRQ WR WHDFK ZRXOG DIIHFW VW XG H Qwal feesi$] bétivationel G D X W R C
regulations for learning, subjective vitality, and concentration differently in PE. However, this study proved that
9DOOHUDQG IV VHTXHQFH RI PRWLYDWLRQDO SURFHVV ZRUNYV VLP
anG KLJKO\ H{IWULQVLFDOO\ PRWLYDWHG WHDFKHUVY VWXGHQWV ,Q RW
MRE RWKHU WKDQ WHDFKLQJ" FUHDWHYV VLPLODU OHDUQLQJ HQYLURQP
to be a teacher because itisDV\ WR ILQG D MRE" LQ WHUPV RI 9DOOHUDQGYV P
The only difference between two models was the relationship between the autonomy need satisfaction and
amotivation. The students whose PE teachers were highly intrinsically tedtitcateach, have higher level of

predictive level of autonomy need satisfaction for amotivation. That is to say, the more PE teachers are
LOQWULQVLFDOO\ PRWLYDWHG IRU WKHLU SURIHVVLRQ WKH PRUH WKFt
explairs their amotivation level in PE.

1HGH V W DukishGteathi€®® Were motivated with intrinsic and extrinsic factors such as being
successful, effective working condition, students' desire for learning, being more autonomous, equitable and
consigent implementations regarding with projetsed education approadbxisting literature has evidence

IRU KRZ Wihtinsi& &hd ¥éXfrinsiamotivation could either directly affect their teaching behaviors or
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mediate the effect between contextual factors and teaching behaviors. For example, Vermote et al. (2020)
argued that autonomously motivated teachers are likely to have more energy at their disposal, contributing to
their alertness and psychological avaiip in teaching, thus providing maximum support for students'
psychological needs. Presumably, since teaching needs so much work on the part of managed motivated
teachers, they have little ability to adapt their point of view to their students' exgsiiersing more harsh
language and aggressive tactics as they encounter opposition, and ultimately give up on students who refuse to
agree or who do not make enough progress.

JHUQHW HW DO IRXQG WKDW HDUO\ F D Orididdus mbtGadidn oftigey KLIK VF
SUHGLFWYVY EHKDYLRUY UHODWHG WR IRVWHULQJ VWXGHQW DWWHQWLY
motivation negatively predicts student attentiveness. Pelletier, Skguasque and Legault (2002) found that

the more teachers perceive pressure from above (they have to comply with a curriculum, with colleagues, and

with performance standards) and pressure from below (they perceived their students tediédatarmined),

the less they are satetermined towat teaching.

Autonomy support is the trigger of the whole motivational model. It is not possible for any of the psychological
HITHFWV LQ WKLV PRWLYDWLRQDO PRGHO WR RFFXU ZLWKRXW WHDF
recommended to create a PBRvieonment to provide autonomy support to increase the-tvedtlg of their
students. Reeve and Cheon (2016) identified six strategies for PE teachers to create autonomy supportive
environment; taking the perspective of their students; introducing adctivitiat vitalize and support the
psychological needs; providing explanatory rationales for their requests; communicating using informational
language; acknowledging and accepting expressions of negative affect; and displaying |&itialzcty, Tilga

(2019) elaborated the autonomy supportive strategies for teachers as &Bwing students to choose their

sports equipmeniacceping VW XGHQWVY VROXW L R(alfowing sdebtd) Q@ ExprésHtheitudwh V H
opinions providing responses to studemtben they express their opinioexplairing the effect of exercise on

health guiding students toward finding solutions to problems without directly revealing the answer

Limitations and Future Directions

This study has a couple of limitations. Firstly, only teachers who have high level of intrinsic motivation and
extrinsic regulation and their students were recruited for the study. The reason is that only existing scale that
DVVHVV WHDFKH Weddh iR RuAkishy IBrigllageas\wio subscales; intrinsic motivation and extrinsic
motivation. Therefore, neither teachers who have other types of extrinsic motivation and amotivation nor the
teachers who have low level of any type of motivation were incltmdae study. Future research may consider
HIDPLQLQJ WKH VWXGHQWVY PRWLYDWLRQDO SURFHVV ZKRVH WHDFK
amotivation.

6HFRQGO\ WHDFKHU FUHDWHG DXWRQRP\ VXSSRUW ZdoppoDivewdss/ VHG YLD
of the lessons. Future studies may use objective observation tools to assess autonomy supportive structure of the

PE lessons instead of using sedport questionnaire to ask students about their perception of autonomy support

level of the ésson. In addition, qualitative methods such as interviews with students to understand how
autonomy supportive is the lesson might give more insight.

Lastly, this study has crosectional design. However, it is important to resolve whickspeécific pedagogical
DSSURDFKHVY WHDFKLQJ VW\OHVY WDVNV GULOOV DQG DFWLYLWLHV IR
basic psychological need sdtction. Accordingly, experimental evidence that designate these practices is

needed to give PE teachers a shortcut guide.

Despite these limitations, the results of the study are interesting and have a contribution to the literature. To
conclude, this teidy revealed that Vallerand's (1997) full model is acceptable in Turkish PE environment.
Furthermore, this model is largely similar among students whose PE teachers are intrinsically motivated to teach

and extrinsically motivated to teach. If the teaciseintrinsically motivated for his profession, the autonomy
VXSSRUW KH SURYLGHV LQ WKH OHVVRQ UHGXFHV KLV KHU VWXGHQWV
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Abstract

This research revealed how the implementation of STREMectBasedLearning (STEM PBL)n chemistry

teaching on colloid system topics with heterogeneous groups of students in terms of habits, hobbies, goals, and
gendef ELDVHG SHUFHSWLRQV $0OVR WKH UHVHDUBFKEVGRBY Fdd héelG VW X G}
linkages between their atiife and understanding. Participants consisted of 101 students of high schools.
Qualitative data were obtained through documentation, and narrative responses in group reports. Quantitative
GDWD ZHUH REWDLQHG WKURXJK W K HoWaxd$ VBEM PR IQa@dthel tbmirehansibk G H Q W V {
tests. There are nine types of food products as STEM projects. The most frequent positive experience is that
OHDUQLQJ FROORLG WRSLFV LV 3I1XQ" ZKLOH WKH PHERQVYPBEEHQW QHJ
average score per item of attitude is higher in (1)f¢healés group, (2) the group who is used to cooking, (3)

the group who has a passion, (4) the group who has a goal, and (5) groups that haveigseaieerceptions.

There is no significant diffrence in attitude scores in the student group, except that the group with goals in the
culinary field h8 D KLJKHU DYHUDJH DWWLWXGH VFRUH WKDQ WKH JURXS
understanding is not closely related to the attitude.

Keywords: StX G H Q W V JSTEW WdjastBasdd Learninglhe fun cooking activity; Colloid system

Introduction

The development of science and technology in the last few years has increased the need for cooperative,
collaborative, creative, and innovative indivadsi who can work in groups. The right way to do this is through
education(Batdi, Talan, & Smerci, 2019) In these conditions, STEM (Science, Technology, Engineering, and
Mathematics) as an interdisciplinary approach, which becomes a priority, is increasingly urgent to develop
lifelong learning skills(B. Yildirim & Altun, 2015). The perceived potential of STEM is to fulfill students'
learning experiences by assisting them in the ability to transfer classroom learning to the real world. Students
can solve new problems and draw conclusions based on previously learned pringfiesthpugh science,
technology, and engineering, and mathematRsberts, 2012) STEM leads to the practice of theoretical
knowledge into a variety of products and findings that enhance students' innovative and productive skills
(Morrison, 2006) The various problems faced by thelghl community are increasingly developing, requiring a
multidisciplinary point of view, and the integration of STEM concepts to solve them. The STEM discipline and
its role have a significant influence on solutions to problems of everydayGifden, 2019) Meaningful

learning with the STEM approach can be achieved by building a link between what is learned -¢ifed real
(Yalcin, Kili¢, & Atatay, 2016)

STEM is an educational approach that equips students with the ability to work together, systematic thinking,
effective communication, thoroughness and curiosity, creativity, and pretobfimg skills (Bybee, 2010;

Dugger, 2010;Seage & Turegun, 2020Although educators recognize the importance of STEM education,

neither educators nor researchers consistently agree on and understand how to implement STEM at the
secondary school levéWWang, Moore, Roehrig, & Park, 2011Gurrently, STEM teaching is taught separately

in each subject. Therefore, teaching STEM with an integrative point of view from various disciplines still needs

to be developed and implemented by educators and researchers. Educators should be able to design appropriate
projectbased learningRBL VWUDWHJLHYVY WR LQFUHDVH VWXGHQWVY LQWHUHVW
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development and improvement of studerff VNLOOV IRU WKHLU IXWXUH 7VHQJ HW DO
STEM PBLIin various subjects in the school curriculum is a challenge to be developed.

There are different definitions and approaches to STEM in the literature. However, the sinoildtigse
definitions and approaches is that STEM is an interdisciplinary approach and is implemented iifex real
context (Srikoom, Faikhamta, & Hanuscir2018) Not all students in the future will focus on activities
formulating face creams, solving hydrocarbon problems, riding rockets, or specific things in the scientific field,
but they certainly have and will be involved in their daily life with cookactivities, whether done personally

or found in their daily livegGrosser, 1984)Science and cooking have been developed into an interdisciplinary
endeavor aimed at using food and cooking to teach chemistry, physidsicdogy. Food and cooking can be a
medium for collaboration across diverse groups, from collaborations between scientists and chefs to
collaborations with the general public, students, instructors, and specialists in other academic fields, be it in
science or norsciencgSorensen & Mouritsen, 2019Fooking activities as a project in the teaching process are
interesting to be developed because of the high opportunity to be applied in student's daily life. Cooking can
demonstrate a concept inseparable fearly STEM education. Cooking can be a deliberate and complex way

to increase children's natural curiosi@ooking is an activity that is accessible, relatable, memorablenasd
importantly, sustainable at home and daily. Thiakes cooking an excetlit means of introducing and depicting
scientific principles more closelColella, 2020)

Chemistry in the cooking process shows how chemistry is so close to the individual to the stinteatgivity

also shows students that they practice chemistry every time they prepare food each day. Cooking activities are
also simple experimental activities that can be carried out with minimal supervision. In the process of cooking
with recipe guideslearners practice organizing scientific directig@sosser, 1984)The environment (in this

case the kitchen) is the largest laboratory and learning system imd@isieiét, 1996) The laboratory is a
scientific workplace such as teaching, learnipgacticingpracticalskills, finding new ideas, designing, and

testing prototypes in engineeringlayward (1992)revealed that the kitchen is a place filled with quality
ingredients and iperhaps the safest chemical laboratory in the wdddobsen (20113howed that the use of
nonlaboratory spaces in schools, such as rooms that are homey, can make chemistry attcalsibié more
connected to every student's daily life. Other findings suggest that educators should help students synthesize
multiple disciplines because interdisciplinary thinking does not emerge on its own. Cooking activities create a
challenging intgrative context for teaching chemistry, and offer new possibilities for teaching chemistry in a
new learning environment, which goes beyond the chemistry laboi@taora & Valisaari, 2019)One of the

topicsof chemistry that are closely related to cooking and food activities is the colloid system. The food that is
produced generally exists in a colloid state as emulsions, foams, gels, and dispersions. Therefore, the study of
food colloids is an important fadamental field of research activity in the field of food science and technology
(Dickinson, 2015)Food colloids provide structure, texture, and taste in the mouth for various food products; for
instance, mayonnaise, jelly, bread, jam, ice cream, etc. Food colloids conthiocdiipid components
providing thickening, gelling, emulsifying, and stabilizing characteristics in food pro@udtéilani & Maleki,

2012)

This research is interesting because it turns cooking into a proce$&M ProjectBasedLearning. Coking is

an activity that is not carried out by all students in their daily lives, and is still associated with activities that are
considered genddriased in some caséblills, 2010; Neuman, Gottzén, & Fjellstrom, 2017; Pierce, 2010)
Handson activities that are close to everyday life can be less chalgrand do not provide valuable
experiences for learners. This research is important to show whether the cooking project is appropriate to be
implemented in heterogeneous classes. This is especially related to the cultural tendency to view cooking as an
activity that isidenticalto womenf V G D L OThiZ iRRdé&tch revealed how the implementatioS BEM PBL

in chemistry teaching activities on colloid system topics with heterogeneous groups of students in terms of
habits, hobbies, goals, and genb&sed perceptions in cooking activities. This research also described
VWXGHQWV Y DVEVWEMVPRLGanY relstBsZtid) tieVunderstandirfgtioe topic of the colloid system.
6WXGHQWVY DWSTEWPRLGERS tavHow Stldiéhig think and feel about STEM and how they involve
themselves in the learning process throB@h, which is a fun cooking activity. This condition is characterized

by three main components, namely cognitive, affective, and behaviochvalné organized towards STEM.
Attitudes in this casereflect how students evaluate chemistry lessons about colloids and the learning
environment for cooking activities, as well as how they react effectively to these learning (Han et al., 2014).
Studentsattitudes towards STEM are key factors that affect student motivation to study STEM subjects and
overtake STEM careefdlaltese & Tai, 2011)STEM PBL is based on engineering designs that direct students’
compartmentalized knowledge in science, technology, and mathematics to solve real problems in everyday life.
The cooking activities presented in this research proaidenple description of learning that does not require
complex technology, but is still oriented towards learning with a STEM approach and is-pegjedt
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ResearchQuestions

1) How is the implementation oSTEM PBL in chemistry teaching activities on colloid system topics
with heterogeneous groups of students in terms of habits, hobbies, goals, anebgendg@erceptions
in cooking activitie®

2) How are students' attitudes towar®&TEM PBL and the relationship beeen attitudes and
understanding the topic of the colloid system?

Method
Research Design

This research is action research implementing SHedectbased learning in the classroom. This research was
conducted on learning chemistry subjects abouttdpé& of Colloid in 11th grade of high schools with the
Indonesian national curriculum. The research was located in SMA Negeri 1 Kudus, Central Java Province,
Indonesia. The projediased activity is a starting point for exploring the concept of chemidtieyproject is the
manufacture of processed food products related to the types and properties of the ingredients belonging to the
colloid group. Cooking activities are set in groups eb 4eople and students can explore the types of
ingredients, techniges, and cooking products. At the end of the process, students' understanding of the colloid
concept was tested through a test and a survey was conducted on their attitudes towards GddENBased
Learning.

Participants

Participants consisted of 10ludents, namely 37 males and 64 females. Participants also have various
perceptions related to cooking activities. The condition of the participants' perceptions in terms of whether
cooking is their habit, hobby, or goal. It also reveals how their percsptice related to the suitability of
cooking activities for a certain gender. This condition is shown in Figure 1.

Cooking s for girls (genderbias) ] 20 | 32 | 8 |
Cookingasagoal [l 26 |10] 54 \
Cooking as a hobby |JEIBN 19 | 40 | 24 |
Cooking as a habit B 19_] 44 | 20 |

0 20 40 60 80 100 120
The number of Students

mMale (Yes) oMale (No) oFemale (Yes) mFemale (No)

Figure 1. The condition of students' perceptions of cooking activities
Data Collection and Analysis

The research data is in the forrh qualitative and quantitative data. Qualitative data showed the students'
FRRNLQJ SURGXFWYV LGHQWLILFDWLRQ RI FROORLG FRQFHSWYV DQC
Quantitative data described attitudes towaBd€M PBL and students' understiing of the chemistry topic.
4XDOLWDWLYH GDWD ZHUH REWDLQHG WKURXJK GRFXPHQWDWLRQ
responses provided in group reports. The analysis of the documentation data used a narrative description of the
activity, while the responses were analyzed using the word cloud analysis.

Quantitative data related to attitudes include (1)}dfilated learning; (2) collaborative learning environment;
(3) interdisciplinary learning environment; (4) technoldmsed learnigy and (5) handen activity. The
4AXHVWLRQQDLUH RI 6WXGSTEW RBL vy sdapléX Gartian V& RCapaeher (2014py
translating and modifying it according to the context of this study. The reliability of the test in the previous
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VWXG\ VKRZHG &KR BDGEKEeRdyWesH O earning), 0.861 (Collaborative Learning
Environment), 0.780 (Interdisciplinary Learning Environment), 0.805 (Techndlaggd Learning), and 0.827

(Handson Activity). The overall internal consistency reliability coefficient Wa871. In this study, the validity

and reliability were tested through retesting the modified instruments. The validity of the items used Pearson
FRUUHODWLRQ DQDO\VLYVY ZKLOH WKH UHOLDELOLW\ RI WKH LQVWUXP!
Table 1. There is one item below 0.334 (r table N = 35) which is 0.314 indicating that one of the items on the

ILE scale needs to be improved so that it can be used. In the reliability anefdisscale has shown a reliable

condition> rpe(0.334)

Table 1. Instrument Validity and Reliability

N (items) &URQED
SEe (r>0334) Alpha
Selfregulated learning (SRL) 5 0.806

Collaborative learning environment (CLE) 5 0.740
Interdisciplinary learning environment (ILE) 4 0.674
5
5

Technologybasedearning (TBL) 0.779
Handson activity (HA) 0.870

Attitude data analysis was carried out using descriptive statistics by showing the condition of students' attitudes
based on gender groups, cooking habits, cooking hobbies, culinary goalgeraetbiased perceptions of
cooking activities. Furthermore, the significance of differences in attitudes of each group was analyzed using the
MannWhitney U test analysis.

AXDQWLWDWLYH GDWD LQ WKH IRUP RI VW X GddargovehefisidnQestsl ielsteddmQ G L QJ Z
(1) explain the concept of the colloid system through various examples in everyday life, (2) classify the colloid
system, (3) describing the properties of colloid, (4) identify hydrophilic and hydrophobic colloids, (5péescri

the colloid production process, and (6) explain the application of colloid concepts in everyday life. The
comprehension test consists of 30 multiple choice test items covering all of these indioatonsum score=

30). The validity of the test is bad@n the validity of the content which is based on basic competence following

the curriculum, and is linked to tf8&TEM PBLcontext An example of a comprehension test is shown in Figure

2. The reliability test results shaslthe Cronbach Alpha coefficiefit = 0.631)> fne(0.244 N=60) so that the
comprehensiotest is in a reliable conditioff.esting the relationship between attitudes and understanfithg

colloid concept was carried out using a fpgarametric correlation test, namely the SpearRwank test.

Question é

Mother wants to make jelly dishes for the gathering agenda.

The process of making jelly is done by putting the jelly powder in
water and adding enough sugar. After the mixing process, the
stirring process is carried out until it boils. When the jelly powder is put
into water, the jelly dispersion system at this stage is:

A. Solid in liquid

B. Liquid in solid

C. Gas in the liquid
D. Solid in gas

E. Liquid in liquid

Answer: A

Question 30

“Jenang" is an Indonesian snack made from glutinous rice flour. The
manufacturing process is based on the nature of flour which consists almost
entirely of amylopectin. Anl wants to innovate the existing “jenang" product,
what Ani can do is:

A. Replacing all the raw materials for making “jenang”

B. Changing the working method of making “jenang"” using @ machine so that
it Is more effective

C. Combining glutinous rice flour raw materials with a mixture of fruit that has a
high pectin content

D. Making "lenang" many times in order to get a new compaosition
E. Creating a new name from “jenang” with a mere unique name

Answer: C

Figure 2 The comprehension test on colloid topics linked toSlEM PBLcontext
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Results and Discussion

6WXGHQWVY SURRofEMBaseq L6atrhiAg

Therearenine types of products selected to be made in the STEM project from 23 groups as shown 2n Table
Also, a picture of the teacher and one of the grasmhown in a fun cooking activityThese products can

identify the chemical aspects of colloids

Tale 2. Studentvfroducts and colloid identification according to the topic of chemistry subjects

No 6WXGHQWVY Identification of No 6WXGHQWYVY S Identification
the colloid system of the colloid
system
1 (1) Emulsion: milk 6 (1) Emulsion:
- (2) Solid Emulsion: milk
cheese anc (2) Solid
margarine Emulsion
butter and
cheese
2 (1) Solid foam: 7 (1) Emulsion:
bread milk
(2) Emulsion: milk (2) Gel: jelly
(3) Solid
Emulsion:
butter and
margarine
3 (1) Solid foam: 8 (1)Emulsion:
bread - coconut milk
(2) Emulsion: (2)Gel: dawet
mayonnaise
(3) Solid Emulsion:
cheese and
margarine & Y
Dawet One of the Indonesian
snack$
4 (1) Solid foam: 9 Emulsion:
bread mayonnaise anc
(2) Emulsion: milk milk
(3) Solid
Emulsion:
margarine
(4) Gel: fruit jam
Fruit salad

5 Emulsion: coconut
e P ‘ milk and sweetenec
condensed milk

Ice cream

The teacher and one of the groups in a fun cookin
activity




6WXGHQWVY 5HVSRQVHVY WR 7KH /HDUQLQJ 3URFHVYV

Each group was asked to write down the results of their discussion regarding resp@¥ESItBBL learning

through cooking activities. The results were then coded, recapitulated, and analyzed using the word cloud
analysis. From the analysis, it can bewshdow far each group has had positive or negative experiences in

7KH PRVW SRVLWLYH H[SHULHQFH WKDW GRPLQDWHG WKH
ZKLOH WKH PRVW [UHTXHQW QHJDWLYH H[SHULBQFH GKNSROQNVBLOY \RK M
analysis results are shown in Figure 3. Positive experiences dominate more than negative experiences of

OHDUQLQJ

students.

Meaningfulness Solution to praoblem

Cooking Skills

Fun

Experience Daily life
Impressive

Easy to remember

Time consuming costly

Less conducive

Wasting energy
Lack of cooperation Lack of communication Lack of direc

Impatience

Interesting
Enjoy
Abundantingredierts:
Kinship

Frequency

Nottired
Communication
Abilty to survive:
Innovative-
Efficient-

Learn many things-
Inference skills
Practice skills
Applied theary
Verification

0 2 4 6 8 10 12 1 16 18 20
Items

Creative Not monotonous Abundant ingredients
Familiarity Lack of team cohesiveness
Commu.nlcatlon : Ability to survive Carsisss
Innovative Good Learning Efficient
Honesty
Entrepreneurship Freedom
Verification
Distribution of codes (Frequency)
Distribution of codes (Frequency)
Meaningfulness Time consumin ¢
Easy costy
Motivation Lackof guidance-
Cooking Sdls Lack of supervision
Fun Complicated preparation
Easy to remember- Inadequate space
Daily life: Less conducive
Exciting Lack offacilities and infrastructure-
Filling: ‘Wasting energy-

Inaccuracy
Impatience

Frequency

Lackof cooperation

Lack ofcommunication
Lackofdirection
Troublesome

Group inactivity
Incomprehension
Lackof team cohesiveness
Difficulty ingrederts:

Careless

Ttems

Positive experiences

Negative experiences

Figure 3.Word cloud analysis of the learning experience of group students based on their reports.

Students' Attitude toward STEM-Project Based Learning

Student groups are categorized based on gender, cooking habits, cooking hobbies, culinary goals, and gender
biased perceptions of cooking activities. These five factors are assumed to influence attitudes towards cooking
activities in the STEM project on the topic of colloids. The results of the analysis of attitudes are shown

descriptively as in Figure 4.
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CLE CLE

—+—Habit
—4—Male
—#—Not a habit
——Female
CLE , CLE
Hobby —— Goal
~—Not a goal

=#—Not a hobby

423 pra
. sz
, CLE H — o /B
Sam
. s
—4—Gender bias §410 412 411 —
2
. 110
—m—Not gender bias
s
400+
Male | Femae | Habi | Notataot| Howy | Nota | Goal ‘Nalag:a\ Gender umsgnm‘
hobby bias bias
Gender Ha P

assion Goal GonderBias |

Note: SRL = SeHlRegulated Learning; CLE = Collaborative learning environment; ILE = Interdisciplinary learning
environmentTBL =Technologybased learning; HA = Handm activity

Figure 4.Descriptions of Student Group Attitudes Based on Categorization (1) Gender, (2) Cooking habits, (3)
Hobby to cook, (4) Goals in the culinary field, and (5) Gender bias perceptions in cooking activities.

Figure 4. shows the average score per item is highél) thefemalés group, (2) the group who is used to
cooking, (3) the group who has a passion for cooking, (4) the group who has a goal in the culinary field, and (5)
groups that have gendbiased perceptions. Based on these results, it is necéssayy out further analysis

to determine whether there are significant differences in attitudes in each of these groups of students. The results
of the analysis using the Mann Whitney U Test are as shown in 3able

Overall, the students' average atlguper item was above 3.00 which indicates a good attitude to®ails!

PBL. Thereis no significant difference in attitude scores in the student group, except for groups who have and
do not have goals in the culinary field. The group with goals and &spsan the culinary field had a higher
average attitude score than the group who had no aspirations.
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Table 3.Descriptive Analysis of Students' Attitudes towa8&IEM PBLand the Significance of the Differences
in Each Group

Score Averageper item (SD) Score
Gender Habituation Passion Goal Gender Bias Ave_rage
Scale Not pe(rslltje)m
Not a Not a Not a Gender Gender based on
Male Female Habit habit Hobby  hobby Goal goal Bias Bias all items
(N=37) (N=64) (N=62) (N=39) (N=58) (N=43) (N=21) (N=80) (N=40) (N=61)
3.83 3.78 3.83 3.75 3.86 3.72 4.04 3.74 3.91 3.73 3.80
SRL (0.89) (0.84) (0.82) (0.92) (0.81) (0.92) (0.73) (0.88) (0.86) (0.85) (0.86)
4.41 4.35 4.40 4,32 4.38 4.35 4.53 4.33 4.35 4.38 4.37
CLE (0.80) (0.86) (0.77) (0.93) (0.84) (0.83) (0.73) (0.86) (0.92) (0.78) (0.84)
4.24 4.38 4.35 4.30 4.38 4.26 4.48 4.29 4.33 4.32 4.33
ILE (0.76) (0.67) (0.71) (0.71) (0.71) (0.71) (0.68) (0.71) (0.70) (0.71) (0.71)
4.01 4.15 4.18 3.97 4.19 3.98 4.35 4.03 4.19 4.04 4.10
TBL (0.89) (0.84) (0.81) (0.93) (0.81) (0.92) (0.75) (0.88) (0.82) (0.89) (0.86)
4.20 4.47 4.40 4.24 4.41 4.25 4.53 4.29 4.41 4.30 4.34
HA (0.82) (0.71) (0.73) (0.84) (0.73) (0.84) (0.61) (0.81) (0.77) (0.78) (0.78)
6WXGI 4.14 4.22 4.23 4.12 4.24 4.11 4.39 4.13 4.24 4.15 4.19
attitude (0.86) (0.83) (0.80) (0.89) (0.80) (0.88) (0.72) (0.86) (0.84) (0.84) (0.84)
toward i i
STEM Asymp. Sig. (2tailed
PBL 0.288 0.126 0.136 0,016* 0.312

7KH S HODWLRQVKLS EHWZHHQ 6WXGHQWVY $WWLWXGpity DQG 8QGHUVWL

The average comprehension score (£ $£24.1 (+ 2.5), with a minimum score achieved by students of 14 and
a maximum score of 28. Based on the comprehension score on colloid topics, the relasarsiyzed with
attitudes on students' attittgl®owardsSTEM PBLas shown in Tablé.

Table4.7KH UHODWLRQVKLS EHWZHHQ VWXGHQIWBMPRIQGHUVWDQGLQJ
Correlation

Scale - Sig. (2tailed) Level Significance
Coefficient

Selfregulated learning (SRL) 0.043 0.669 Very weak Not significant
Collaborative learning environmer Very weak Not significant
(CLE) -0.04 0.692

Interdisciplinary learning Very weak Not significant
environment (ILE) -0.008 0.935

Technologybased learning (TBL) 0.064 0.524 Very weak Not significant
Handson activity (HA) -0.117 0.243 Very weak Not significant
Attitude toward STEM PBL -0.009 0.925 Very weak Not significant

The results show that the condition of the relationship is very weak and it is not significant between students'
understanding and attitudes towaBBEM PBL Student dhderstanding is not closely related to the attitude in

the learningorocess However,it is known that there is a positive relationship between students' understanding
and attitude aspects, namely SRL and TBL.

Discussion
STEM PBL in The Fun Cooking Activity to Learn about the Colloid System

Cooking activities were chosen in the study of colloid topics because colloid systems are found in many
components of food. Colloid systems are a type of heterogeneous mixture in which one part is consistently
distributed to other parts. This system isnfied when there is the dispersion of one part through another but
does nomix to form a solutior(J. M. Milani & Golkar, 2019) Foods that are mostly consumed by humans are
usually in the colloid phase in the form of emulsions, foams, and dispe(Bimkinson, 2015; J. M. Milani &

Golkar, 2019) The white foam in eggs is an example of a simple colloid system. Thevsyss a dispersed

phase which is air bubbles that are in the dispersing medium, namely egg whites, to produce foam.
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Cooking is a complex depiction of art, especially the science behind the process, which depicts molecules that
interact with each othernd create a combination of taste and tex(ifeacik, 2010) Chemistry related to
cooking activities, specifically the analysis of culinary recipes, is veryoapipte to introduce chemistry to
students who have neutral or negative attitudes towards s¢i@nogser, 1984)Previous studies revealed how
students' knowledge of chemistry can create interesting dishes and funieactiVite students not only
succeeded in applying the principles of chemistry in serving unique dishes, but they also demonstrated that the
chemistry behind them perfected the di@kacik, 2010) In learning about the topic of colloids, kitchen
chemistry aims t@hangetraditional learning, in which students are taught to memorize and recite information,
into a classroonbased on experimental activities. Kitchdremistry aims to create innovative science resources

that make science teaching easier for teachers and more fun for st(ijen® Neji, 2013) The various
activities and resources in the kitchen encourage collaborative learning and team Ifhijai&gldoha, 2013;

Nja & Neji, 2013) Teaching by utilizing kitchen resources makes students more active in learning situations
and teaching chemistry topics. Students take ingredients for cooking from home and bring them to the
classroom. The existing activities, although spending more time than conventional learning, provide a pleasant
experience for students, and make it easier for them to understand memorization material on the topic of colloid
chemistry.In the cooking procgs, students' mathematical abilities are also tested in determining the ratio of
ingredients in processing, quantitative measurement of food ingredients, and unit conversions for measuring
mass and volume of ingredienfBhe active participation of studenand the use of familiar materials can
increase understanding, as well as opportunities for entrepreneurial pofejai& Neji, 2013) As with the

results of this research, previous research has also shown that through cooking activities, students were
motivated and enthusiastic, and provided positive feedfidakra & Vélisaari, 2019)Students consider the
implementation oSTEM PBLin groups as a positive thing. Students also revealed that the implementation of
STEM PBLsometimes creates confusion so that it requires good planning and paegfardation, even though
according to some students in this research that is so troublesome. Students adopt the view that the
implementation oSTEM PBLcan be used for various other materials because the applicataredM PBLis

very useful and fun tbe able to learn by doing and experiencirf§yN G D + *«QH.U

Cooking actvities, of course, do not only involve students' knowledge of colloid topics. Other knowledge
related to technological, engineering, and mathematical aspects also played a role in the completion of this
project. Several studies indicate that the low STEMres is due to the lack of students' ability to put STEM
concepts in context and apply their knowledge in everydayHigén, 2017) The kitchen is airtual laboratory

for exploring all kinds of STEM topics, such as measurement, patterns, properties of matter, cause and effect,
and many other topicgBright Horizons Education Team, 20203TEM integration is teaching with an
interdisciplinary approach that removes the boundaries between science, technology, engineering, and
mathematic§Wang et al., 2011)The framework in presenting colloid topic learning through cooking activities

that shows the relationship to each STEM aspect is shown in Figure 5. Cooking & preparing food are part of
everyday life which means life learning takes place in a natural context, and for some students, it becomes more
enjoyable because it gets delicious results and makes them full. Cooking, furthermore, is a necessity to survive
to serve diversified food for dgilneeds. This research is interesting with the choice of various types of dishes
that are freely made by students.

Science
(Chemistry)

The concept,
classification, application
and properties of colloid
system

Food diversification

Engineering arid Gooling skills fue Technology
Food processing | survival The technology
design through for processing
fun cooking [STEMPBL] ingredients which

activities is identified as
THE FUN COOKING colloid system
ACTIVITY

Ratio and proportion of
the ingredients;
Measurementskills;
Conversion of units

Mathematics

Figure 5. The Framework of The Fun Cooking Activity as STEMject Based Learning
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ProjectBased Learning (PBL) is a studedriven process, while the teacher acts as a facilitB®L focuses on
problemsolving. In this case, it is a project to process food ingredients including the colloid system phase for
survival and daily life. Th is different from traditional approaches which tend to be teaemered and
controlled. InPBL students are no longer motivated externdflBL gives students autonomy in doing work
individually or in groups(Habdk & Nagy, 2016) The implementation oPBL through a series of stages as
developed by various previous researcfi¢islayah & Belajar, 2017; Widarti, Rokhim, & Syafruddin, 2020)

The research implemented a STEM approach using piiogsetd learning modetages PBL is grouped into

three main stages, namely (1) Skill competency debriefing, including the formulation of expected learning
outcome, understanding the concept of teaching material, skill training; (2) Project work, including designing
the project heme, marking the project proposal, executing the tasks of projects; (3) Evaluation, including
presentation of the project repgdalinus, Nabawi, & Mardin, 2017)n this research, thaeps were modified

from the simple stages that have been developelddy (2020 consisting of the main stages, namely (1)
LaunchingSTEM PBL; (2) STEM PBLMonitoring; and (3) Evaluatin§ TEM PBL The details of thactivities

per stage can be described in detail as shown in Figure 6.

Launching STEM PBL

Monitoring STEM PBL
Evaluatin,

Familiarization -> the colloid system
topic, integration of STEM aspect, &
cooking as a project

Topic Selection - involving students in

Group formation - students that can
bring different perspectives and skills

the decision-making process relating to
the direction of the project topic.

Identifying a driving question - “How
to survive by processing food from the
various colloid systems found in our
daily lives”

Organizing calendars - Students
setting realistic timelines and deadlines
for implementing their projects

Report sessions -> Students are given

the opportunity to present the results of
their cooking, as well as provide

End-product presentation >
(1) Variety of cooking products from
STEM PBL activities;

(2) Reports on the exploration of the
colloid system in its ingredients and
cooking products.

opportunities for teacher and student
panelists to taste their cooking.

Peer- and self-assessment >

(1) Students’ attitude toward STEM PBL;
(2) Students’ understanding of the colloid
system topic contextualized with the
project

Reflection > Students’ responses on
the fun cooking activities

Figure 6. The Stages of The Fun Cooking Activity as STHWjectBased Learning

Students' Attitudes toward STEM PBL DQG 7KH 5HODWLRQVKLS EHWZHHQ 6WXGHC(
Understanding of Colloid Chemistry Topics

Even though cooking is a great activity to teach chemistry witlsTeM PBLapproach, teachers also need to

pay attention that this cooking activity is rekht® habits, hobbies, student future orientation, and culturally
there is still a chance for gender bias in this activity. Daily cooking activities are still associated with the role of
women at homdFurst, 1997; Mills, 2010; Neuman et al., 2017; Pierce, 20IBis research showed a more
positive attitude in groups of female students, groups of students who are used to cooking, groups of students
who have aspirationsiithe culinary field, and groups of students who still think cooking is more appropriate for
women. Even so, a significant difference in group attitudes was shown in groups with future orientation in the
culinary field. Thus, it is shown that the attituttevard STEM PBL is closely related to internal factors of
students.

Internal conditions related to future goals in the culinary field showed how SRL is in goal setting, planning, and
selfmonitoring(Puspitasari, Purwanto, & Noviyani, 2013; Santrock, 2011; Schunk, Pintrich, & Mecce,t8008)
achieve what is expecte8TEM PBLis certainly a good opportunity to monitor students themselves in the
culinary field. This fun cooking aiwity allowed students to collaborate and contribute to groups. The findings

of this research showed different results from previous research which showed that there is no significant
relationship between attitudes towards group work and goal achievamentation profiles, and men are
significantly more likely to avoid work than woméa. Yildirim, 2004). Goal orientation showed differences in
attitudes, while gender did not show significant differendéss is like the previous studieslated to gender
(Karisan, Macalalag, & Johnson, 2019)

This cooking project not only requires students to understand the existing recipe procedures but gives them
space to be creative with aftfkacik, 2010) STEM which is also directed by the integration of art into
STE(A)M shows the importance of an interdisciplinary appra@irke & Danaher, 2018)This project also
develops students' abilities to explore learning resources through technology. They can access information via
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videos found on the internet to improve their cooking skills. Videos have the opportunity to individually
improve the skills of lowskilled studentg§Glass, 2005)Access to technology learning resources can provide

(1) visualization of the cooking pcess; (2) certainty during the cooking process; (3) replicating the cooking
process (4) managing flexible cooking work times; and (5) repeated access to the video if(8aggkytbr et

al.,, 2017) STEM PBL through the fun cooking activities provides opportunities for stisdendo handen

activities to understand the concept of colloid chemistry. This activity allows students to gain real experience
from the conceptual knowledge they acquire in cl&gaphan & Yuenyag, 2019) Students can understand

how the various types of colloids are in food ingredients that are processed in the cooking process, and get an
impression of the usefulness of colloid knowledge in their daily lives to develop a variety of recigesdnd
products.

This research showed that the condition of students' attitudes and understanding is at a good level after a fun
cooking activity. However, this research has not been able to show a significant relationship between the
attitudes towardSTEM PBL shown by students and their understanding of the topic of the colloid system. This

is also relevant to research findings relating to hamdactivities with general performance assessments that
have not improvedPfaff & Weinberg, 2009) However, it was shown that there was a positive icglghip
between SRL and TBL and student understanding. This provides a direction for improvement in the pedagogical
design concerning the design®TEM RojectBasedLearning modules in the future. In this condition, students
showed their confidence in thir potential to learn things related to the topic and the completion &TEM

PBL project. Students also showed ease in finding information related to the field of food processing, as well as
the ease of using various technologies in the culinary, fieldh as rice cookers, toaster machines, mixers, and
blenders. Students tiaa positive attitude towards the development of existing technology and its use in the
culinary field.

Conclusion

This research shoed the implementation o8 TEM PBLthrough fun cooking activities on colloid topics using

three main stages, namely (1) Launch8DEM PBL; (2) STEM PBL Monitoring; and (3) Evaluating TEM

PBL. The implementation shad the various product variants produced by the students with material
categories which include emulsion systems, solid emulsions, solid foams, and gels. The implementation of
cooking activitieswas carried out in heterogeneous groups of students by obgeatvirom the aspects of (1)

habits; (2) hobbies; (3) goals; and (4) gender bias perceptions in cooking activities. It is known that the most
positive response that came fr®@iEM PBLactivitiesiV 3IXQ"~ ZKLOH WKH PRVW IUKTXHQW Q|
SWEPRQVXPLQJ’

Based on the conditions of the heterogeneous group, researcedshawa better attitude is shown by (1) the
femalés group, (2) the group who is used to cooking, (3) the group who has a passion, (4) the group who has a
goal, and (5) groupthat have genddriased perceptions. Although, a significant difference only occurs in the
group of students who have different future orientations in the culinary andutioary fields. Students with
aspirations in the culinary field showed significgritktter attitudes. Studevtfnderstanding is also not closely
related to attitudes towards tB8 EM PBL, but a positive relationship can be seen in students' understanding of
colloid topics with aspects of studengelfregulated learning and technoleggsed learning.

This condition implies that cooking is one of the fun activities that can be implemented to teach science, in this
case chemistry with the STEM approach. Cooking is an activity that involves multidisciplinary studies,
although this reseah focuses more on the topic of chemistry about the colloid system. This cooking activity

has not been explored in more depth with other scientific themes. Another limitation of this research is that the
variety of activities is not limited to a speciatfern, meaning that the use of technology, basic ingredamds

types of processed food products produced by student groups cannot be predicted in advance. This is because it
is following the choice of student groups, so that the resulting varietyt @snmuch, or is evenly distributed.

Recommendations

This research verified that cooking activity could be implemented as a STEM project in chemistry teaching.
Further designs are needed to implement cooking activities on other chemical topcsamsdsubjects, as well

as to increase the level of techniques and technology required in food processing, for example through the
implementation of conventional and modern biotechnology in the food sector.
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Abstract

This studyseeks to enable sophomdesel students in the Department of Art Teaching to make inquiries about

their environment and to critically interpret some visuals through a/r/tbigrapacticesTherefore, it draws on
a/rltographic inquiry which is one of theart-based research methodghe participants of the study are 13
sophomordevel students (6 female, 7 male students). The data were obtained from reflective diaries, semi
structured interviews and document analysis, and analysed through content ahlaéystsearcher organized 5
different travel plans for the students in Erzincargity locatedn the Eastern Anatolia of Turkey. The focus

trips were made to a shopping mall, a market, a local bazaar, a modern street and an old settlement. The students
completed their trips within a period of 10 weeks. The findings of this study showed that the students were able
to make critical inquiries about the environment they live in, gained awarabestsocial issues thanks to the

auditory or visual experiensghey had in daily life and reflected this awareness to their artistic works.

Key words: Alrltographic Inquiry Visual Culture, PreService Art Teachers' Educatio®ocial Justice,
Alrltographer

Introduction

An increased emphasis on social issues has emerged internationally in the vispahaitesand in art
education. This social shift in art education has included a broadening of the field to embaeeasativisual
culture, including folk art, pedrmance, environment, and digital visual technologies, and to consider the range
of visual culture forms, media, and processes as having inherent capacities for teaching and learning (Freedman,
2003). Social issues in arts and design education directpy dre¢ understand the world. Adults and young
peopleget help ofart to convey their own opiniorsnd see it as means ekpressig their beliefs, values,
attitudes, and ideas on major social issues that affect the world and the environment. Althowgghahtbe
primary purpose of arts, arts also seek to explain social movemengzeemhalizesocial issues. The social
perspective of arts education is based on beliefs. So much so that the visedilieations vital to all societies

and cultures. Adg education aims to understand communication, diversity, sotfioral complexity (Freedman,
2000).

3n the broadest sense, social justice is about equal rights and opportunities for all people in all segments of
society. Social justice and thexperiences related to it always involve issues on power and social equality
(Anderson 2010, p. $FFRUGLQJ WR :DWWYV B Qaatrabairm\isvdraxti¢ulate the reélationship
between the collective [struggle] against social ills andaiiheancement of personal well H L @4 Cited in

Maguire and Lenihan, 2014fSocial justice education brings together the goals and perspectives of feminist,
multicultural, disability rights, environmental, communbigsed, critical pedagogy, social restaction and

visual culture art educatidr{ascitedin Garber, 2004, p. 5).

A curriculum of visual arts education focusing on social justice helps stuslsntlingsn a thoughtful manner,
thus developing democratic ways of thinking and becomingnméd consumers. Learning about how visual
arts affect people can allow children to decide how they allow themselves to be influenced by others. Students

*Corresponding AuthoEbru GULER, ebru.guler@erzincan.edu.tr
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promote social responsibility, children should begin to learn about the ways in which groups of people are
represented in popular culture imagery. Through art education, they can come to understand the damaging
effects of visual stereotypéBreedmar& Stuhr 2005;ascitedin Stuhr, Morris and Daniel, 2008, p. 93).

The strategy of teaching social justice in arts education can be implemented through both visual and performing
arts. In arts education, students are a key component of social justie¢i@uuend art provides additional self
expression opportunities for students. Art, whether it is puppetry, dancing and singing or painting and using
visual media, offers a distinct meaokconveyng their ideas and expréaag their beliefs on issues reéal to

social justice. Irclass strategies used by primary school teadieetaring on social justice enable students to

think about contemporary and historical events critically and creatindgny of these strategies engage
students in multiple perspectives and allow them to develop empathy for those who live at different times,
places or cultures. Social justice teachers recognize that it is importatédgoate VW XGHQWVY KHDUWYV DV
their minds io the learning process and to give them opportunfoegxpresmg their thoughts and feelings
through roleplay, simulations, artwork, and singing. Thus, students are provided witpih, challenging, and
meaningful learning experieas in their elementary classroofigade 2007 p. 73).

Students should experience sociological contexts, policies, social moveimdrigsory and philosophy and
social justice through art in art educati@esai, 2010)Therefore @/r/tographicinquiry, which is one of the art

based research methods, has been in use to allow studepuisstmnlife and to experience lifeelated issues
through art

In recent years,rabased research methods have been popular in art edueattba/r/tographipracticeshave
beenparticularlyincluded inresearch methodologiwilson Kind et al., 2007Kalin et al., 2009; Irwin et al.,
2009;Beer et al. 2010; Richard, 20124annigan, 2012; Irwin et al., 2015). major shift in academic research
began in the 1970s, amy the 1990sartsbased practices constituted a new methodological genre. This shift is
in part the result of work in aHsased therapies. Health care researchers, special education researchers,
psychologists, and others have increasingly turned tortedaa their therapeutic, restorative, and empowering
qualities(Sinner Leggo, Irwin, Gouzouasis, & Grau@Q06; as cited iheavy, 2015).

Arts-based researchABR) inquiry is uniquely positioned as a methodology for radical, ethical, and
revolutionary research that is futuristic, socially responsible, and useful in addressing social inequities.
By integratng into the artsmultiple methodologieslong withthe postmodern ethics of participative,
action oriented, and politically situated perspectives for human social inquiryhastd inquiry has the
potential to facilitate critical race, queer, feminist, and border theories and research methodologies
(Finley, 20@, p.71).

(SLVWHPRORJLFDOO\ $%5 DVVXPHV WKH DUWV FDQ FUHDWH DQG FRQY
DHVWKHWLF NQRZLQJ RU DV 1HLOVHQ researdlappro&th Wges thautsVhWwirkdd WL F ZR
to disrupt the ordinargnd to stimulate change, transformation, and even transcendemge. With respect to

WKH DHVWKHWLFV RU (EHDXW\" RI WKH UHVHDUFK SURGXFW LWVHOI W
fosters reflexivity and empathy in the viewer (aedearcher)(Barone & Eisner, 2012; Neilsen, 2004; Dunlop,

2004; as cited in Leavy, 2015, p. 26). As an evolving paradigm for research, A&Bobisiterchangeably

referred as Arts informed research, Arts informed inquiry, and Arts based inquiry amohegstsabtle

variations (Barone and Eisner 2012; Knowles and Cole 2008; Ewing and Hughes2@i®d in McDonald

& Hunter, 2018).

The purpose of athased approaches is to integrate aesthetic concern into research wibedke

consideation ofvarious components. The reflections of aesthetic antbam¢d forms on educational research

started to be used in 1990s with various approaches such as narration based works, autobiography, art and
movement, exploratory and reader theatre, multimedia kggervisual arts, photograph, music, poem, creative
interpretation, creative writing, drawing, film, dance, music, visual reading, visual formation, collage and
cartoon based approaches, the approaches based on digital art and appdicdtiefiective dawing. Ths
evolvementproved to be useful for researché®&illivan, 2010; Leavy, 2015DV FLWHG LQ %HGLU (ULOV
3A/r/tographical work is a specific category of ab&sed research practices within education research. Alr/tis a
metaphor forartist¥esearchetWHDFKHU ,Q D U WRJUDSK\ WKHVH WKUHH UROHV DU
(Pinar, 2004, p. 9).

Alrltography as a new research metlobmhy, is a practicébased approach involving the practices of artists
(musicians, poets, danceretc.), educators (teachers/students), researchers (invesjigdtotsas been



e e

considerably associated with action resea/Adho, it offers a unique perspective that renders action research

into a living practice, a utilitarian approach (Deleuze & Gargtti987; Deleuze, 199@scitedin Irwin, Barney

and Golparian, 2016, [1.92). A/rltograghy, which combines art and education and presents a living practice,

makes it possible to question studies once again by offering an alternative perspective. In this sense,
alr/tographicpractices in art education are notable in the relevant literature (Borauer and Irwin, 2017,

Barney, 2019; Lee, Morimoto, Mosavarzadeh and Irwin, 2019; Médiddel, CamisorCoello and Varea, 2019;

Marshalsey and Sclater, 2019; cited from Adams, 2019; HRddicer, Mena and Egas, 201®s noted by

Barney (2019), whapplied a/ritographicresearch and practices in art educatiapplying this method to a

number ofmetaphors and artistic conceptsns a/r/tograply into a pedagogical strategwhich functionsas a

generative artistic concept and metapfoorexploiing throughvarious meansof course and curriculum design.
Furthermore, LLFROH /HH .HQ ORULPRWR ODU]JLHK ORVDYDU]DGHK DQG 5LW
walking as a form of a/r/tographusing three propositions of walking asartistic enquirywith afocus onhow

walking and a/r/tograph complementeach other,since both provide the conditions for lingering with
emergenceTo improve the curricula, Ricardo MarWiadel, Alicia CamisorCoello, and Ana Varea discussed

a research project in scho@dsoundHonduras where curritum was developedthrough participatory action

researh in the form of an a/r/tographic image dialogudjch is deemed to ben active visual conversation that

proved transformative for learners and teachers as well as the reseahchanether research,orraine

Marshalsey and Maddy Sclater performed arbaged action study based on the life experiences of students.
Employing participatory action researctKHLU VW XG\ IRFXVHG RQ VWXGHQWVY OLYHG HJS
the UK and Australiaandreveakdthe impactof technologyenhanced learning on meaningaking in relation

to student values, ante effect ofedu@tional environment o’V W X Gaddadereit, learning and practice, and

their creative practice in design education (Adams, 204 8¢search byAdrienne Boulton, Kit Grauer and Rita

L. Irwin (2016) focused ona/r/tographicpractices with preervice visubart teachers. Their studgntitled
S%HFRPLQJ 7THDFKHU $ U WRJUDSKLFDO ,QTXLU\ DQG 9LVXDOLVLQJ OHW
VHFRQGDU\ YLVXDO DUW WHDF KktesdnDdD @Gisual Dnwteptidrs Qdd growdkel BheikK H U V
a/rtogaphical inquiryregardingthdr perceptionson the practice. Another study was conducted by Paloma
PalauPellicer, Jaime Mena and Olga Egas (20I%eir studyenW L W O FHB@set$dlM¢ational Research in
OXVHXPV pu$UW IRU /HiMbdg@ph@ 0 HAWDIW LOIRQ ~ @/UtbgrapRicnquitiKid museum

education.

In Turkey, several a/r/tographic research and practices have been conducted in the last five years. A book edited

E\ WKH 7XUNLVK UHVHDUFKHU %HGLU (ULUOWL ZDV SXEOLVKHG IRU
a/rltographic inquiry. Guler2015) transferred music, which is a distinct field of study, to her working field, and
conducted a/r/tography inquiry on her paintings, which can be regarded as an original study. In this study which
aimed at observing the effect of knowledge on to whavet QW RQHTV VHQVH RI KHDULQJ LQWX
*HRUJH *HUVKZLQTVY FRPSRVLWLRQ 5KDSVRG\ LQ %OXH ZDV SDLQWHC
UHVHDUFK PHWKRG WR D VWXG\ &RUNXQYV VWXG\ DLPHG aipaGHWHUPL
pPVHKQAVWRU\ SURMHFWY LQ WKH IUDPH RI WKH DUWZRUNY FUHDWHG E'
project, made use of their own life experiences, researched into cultural values and historical events, and utilized
interdisciplinary relions. Keser and Narin (2017) set out to understand what kind of methodology a/r/tography
applies, how it is shaped, and on which research processes an a/r/tographical research is based on. To find
answers to these questions, five a/r/tographic articlets described and explained the project in Richmond,
Vencouver, Canada, were examinéids understood that the ultimate goal of a/r/tographic investigations is not

to find answers and solutions for research problem and questions, but to form artworissiahidnages related

WR UHVHDUFK SUREOHP $GGLWLRQDOO\ *«QHU H[SORUHG D U WR
an alternative method in training prospective art educators. In this study, a/r/tographic inquiry process in the
studio at classes was structured by the students who generated some meanings by means of living inquiry and
metaphors. With the help of a/ritography practices, artist/researcher/tésaimer identities of the students

ZHUH UHYHDOHG ,Q Dgu¥stibied \th& Sulficbngdidrs- €if¥cts of visuals, the relational

contexts of visuals, and examined the mitigability of subconscious effects through inquiries. The primary
method of this study is to find 4depth meanings through experiencing inquiry. Intaeo study by Ozcan

(2019), the theme of a subjective artistic inquiry was chosen, and the concept of procrastination was examined
under an a/r/tographic approach.
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Methodology
Research Goal

Addressing social issues through visual arcticesand art education curricula helps students understand the
relationships between objects and cultural identities, political actions eatidcurricular activities,
circumstances and discourses. This study seeks to enable sopterabstudents in the partment of Art
Teaching to make inquiries about their environment and to critically interpret some visuals through an
a/rltographic inquiry Accordingly, this present study aims to answer the following questegerding the
vicinity of students,
1. What dd the students bring to the forefront regarding cuRMhat did they experience?
2. What did they question regarding this specific culture?
a) What issues did they question and experience regarding this culture?
b) How did they perceive and interpret the conadsocial justice?
3. How did they reflect the issues they questioned and experienced regarding this culture in their art
works?

Research Model

The present studys based ore/r/tograply, which is one of the aftased research method¥/r/tographic

research methoid a practicebased/arbased form of research in art and education. Alongside othbaset,
artrelated,and aesthetically defined methodologiasitograply is one of many new research investigations

that consider art as a meawfsre-exploiing the world to improve understanding (Springgay, Irwin, Leggo, &
Gouzouasis,2008; Springgay, Irwin, & Wilson Kind, 2005). To be engaged in the praciickogiraply means

to inquire the world through a process of art making and writing wis#eiraing the role oén partist (a),a
researcher (ror ateacher (tf(Springgay, Irwin, &Wilson Kind, 2005).A/r/tograpty means not trying to look

for answers to questions or to offer linear procedures that result iktheatjht answers. Rather, itasform of

living inquiry. It is engaged with an ongoing investigation surrounding these questions anfbraandeeper
XQGHUVWDQGLQJ 5HODWLRQDO IDFWV DQG H]J SaKdn LlindoQcBhsiderdtibRP RQH TV
(Wilson Kind, 2006). Rita Inin (2004) explains thad/r/tograply is based on the premise of three realms of
knowledge proposed by Aristotle, which are theoria (knowing), praxia (doing) and poesis (mékai)g on

multiple roles as artists, researchers and teachers, a/r/tographers draw attention to where the simultaneous use of
languages, images, materials, situations, space and time is meaningful. They create conditions to generate
knowledge and understdimg through artistic and educational inquiry proces¢kwin and Springgay 2008, p.

119). Therefore, we can infer thatréograply is a research approach involving an existing and living inquiry
process by finding and embodying meaning through artistitliterary interpretations and experiences as well

as artistic and literary expression®Vhile alr/tograply researchers focus on the development and
transformation of their researdriented questions throughout the process, they are competent teemnslkeeof

their visual and literary works of art based on their own research questigpringgay et al., 200&scitedin

Irwin, Barney and Golparian, 2016,192).

Participants

The participants of the study are 13 sophontevel students (6 female, 7 male students) attending the course
of painting art major workshop in the department of visual arts educdtienresearch was carried antthe
20182019 academic year with thanicipation of students frofarzincan Binali Yildirim University, Fine Arts
Education, Department of Art Teaching in Erzincarcity located in the Eastern Anatolia of Turkéhe study
drew on the criterion sampling method for the selection of thecpatits. SThe criterion sampling method
studies the cases that meet a set of predetermined criteria. Criterion or criteria can be determined by the
researcher or a piefined list of criteria can be used<OOGOUOP DQG ULA.(Gadlof the derd

of this study is that students should have the knowledge of basic desigplps and element3hat is whythe
participants were selectddom sophomordevel. Other criteria include attending the course of painting art
major workshop as well ggarticipatingin and reportingaboutfocus trip experienced.he researcher organized

5 different travel plans for the studeat®undErzincan,Turkey.
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Data Collection Tool

3A/rtographic researchers benefit from many qualitative approaches in the data collection process and are
mostly concerned with personal stories, memories, and photographs. They can draw on some forms of social
sciences (observation, interview, focus group) as welheis bwn artistic and educational inquiries to collect

data inafritographicresearch (Irwin, Barney and Golparian, 20.16. 194). Since a'r/tograply is also an
approach that allows examination perceptions, artists can comprehend the power of an iraggeformance,

and a word, and make connections between them to create different meanings. In this aotbexgpher
provided the students with structured interview forms and travel instrualiomsg the course. The students
collected data from photoshotvideos,madeinterviews,andpreparedeflective diariecoveringa period of 10
weeks,using their own perspectives apdying attention to the key points in the instructions

Reflective diariesFollowing each trip experience, the students wrote diaeflscting their opinions with the
addition ofboth visual imageand texts

Semistructured interviews: The students were intervie¥ardonce timeduring this study. They were asked
about theittrip experiences, the issues they questionedt, theearch process and their artistic works.

Document analysis: The written and visual documents created by the students duaintjodr@phicproject,
their artistic works, the short interviews theydeaduring the research, the photos and videos taken by them
were used as data for analysis.

Data Analysis

This study used content analysis method for the data analpsiseception analysfer the interpretation of the

visuals. The content of the interviews, field notes and documents are analifsélde use otontent analysis
method. In this method, the measurement units focus on communication, especially the variety and frequency of
the messages, how many times a particular speech pattern or phrase iosgent analysis looks for insights

in which situations, settings, styles, images, meanings and nuances are key(kgidam, 2009, p. 195). On

the other hand, reception analysshased on the empirically verifiable validity of the actual interpretation of

the viewersaudiencepr readers in understanding an image.

According to Hall (1980),3Audience do not directly accept the preferred meaning of a text; viewers, on the
otherhand, form their own meaning regarding the image or imaginary stance they perceive; that is, they are
active recipients, not passive recipien{®uncum, 2016, p16). The students received and interpreted the
images they encountered in their surroundijrtige places they photographed and the artistic works they created

in thealr/tographicprocess.

5HVHDUFKHUYTVY 5ROH

While designing this study, the researcher drew on the sample practice she participatedritotinaphic

course led by Professor Rita Irwin at the course of visual research methods in the PhD program in Art Teaching
in 2015. In this practice, Rita Irwin asked her PhD students to take three photos, one about the building they
were in, one of their own choicand one associated with education. The students took these photos within the
specified time and explained why they took each photo one by one. The students were unaware that they
underlined a problem. The photos showed an empty classroom, an empty carrimmn with old items. These

photos made them question the following: "Why are there no students?", "Where are the students in the middle
of the educational year?" So, they started to question problems regarding education and students. Professor Rita
Irwin enabled them tgain awareness regardingheir own thoughts and showed them how a problem arises.
Today, the researcher aims to offer a living inquiry process for the students by enabling them to realize the
things that went unnoticed in the city whehey pursue their education, to inquiry about their own life, and to
make sense of the visual culture they are in. Also, the researcher wondered about what the students would
guestion based on their own life experiences and thisvprocess of thinking wdadi transform into an artistic

product. Thus, the resea