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Abstract

The studyaimedto investigate cognitive and metacognisteategies and products of cognitive and metacognitive
processes that preservice science teachers engaged in while readiegripeagture text after being exposed to

no reading strategy instruction, explicit reading strategy instruetmpeer tutorigreading strategy instruction.

This study differs from other strategy teaching studies in terrdetefmining theognitive and metacognitive
reading strategies used by individuafger beingexposed to different types of reading strategy instruptibich

which was specifically designed to improve conceptual understanthigy study employed holistic multiple

case study wherein preservice teachers were assigned to one of the threthgtmagesived no reading strategy
instruction (n= 9), explicitreading strategy instruction£nl0), and peer tutoring (s 10) based on their scores

on Metacognitive Awareness of Reading Strategies Inventory and good communicationamong them. The content
of strategy instruction included various domapecific readig comprehension strategies used for activating
cognitive and metacognitiyarocesseshatcontribute to improving conceptual understanding and conceptual
change. It was found that the diversity and frequency of using cognitive strategies and prodagtstiog c
processeaere the highest in the explicit strategy instruction group, and the metacognitive strategies and products
of metacognitivgorocessesere more diverse and frequent in reading strategy instruction groups compared to no
strategy instructin group.

Keywords: Cognitive strategies, Metacognitive strategies, Strategy instruction, Conceptual change

Introduction

Some of the leading science educators (Norris & Phillips, 2003; Yore et al., 2004) have emphasized the role of
reading science texts inraising scientifically literate individuals (Fang & Wei, 2010). Reading science texts is also
supported by contemporagglucation reforms today. Reading science texts is seen as a powerful instrument to
HQJDJH VWXGHQWVY PLQGY HQFRXUDJH WKHLU FRQFHSWXDO XQGHUV
scientific mental habits (Wellington & Osborne, 20(gienceext halinguistic and rhetorical features shaped

by specific expectations fais genre Theseprototypicalfeatures specific to the science text genre distinguish a
sciercetext from other texts of different gers@Jzun, 2001)Science texts are moodjective in comparison to
narrative texts, and the intensity of concepts in them is higher. They also include more words and technical terms
and understanding them requires more prior knowlédigiening®t al, 2014) Additionally, science texts contain

new information, have special vocabulary, vary in terms of readability level, include abstract concepts, and the
reader is expected to keep this information in mind. These properties of science texts can make reading
comprehensiondifficuliGraesseet al, 2002;Vosniadou & Skopeliti, 201 7However, the factthat science texts

are different from other text types in terms of language, meamichstructure makes it difficult for students to
understand what they read (McNameral, 2012)This isbecause reading comprehensionis acomplex cognitive

skill that results in the read§rincorporation ofnformation in the text intaheir prior knowledge and the
explanationof a mental representatigMeneghettiet al, 2006) Reading comprehension i active and

' Corresponding Author*« O 1 H P 'L O H Mumbd gdyuntEs@gmail.com
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complicated procedgbat consists of (a) understanding the text, (b) organizing, imprpdngd interpreting

meaningful connections from the text, and (c) using constructed meaning as appropriate to the type of text,
SXUSRVH D Q GhoRiedgeRintSdh,l2R13; Wational Assessment Governing Board [NAGB], 20M?)

overcome difficulies in reading comprehensia@rious cognitive and metacognitive strategies needto be used

(Djudin, 2017). Unfortunately, individuals are often unableffectivelyuse strategies (Blasimam al, 2017;

Gloggeret al, 2012) andheyhave difficulty in changing their alternative conceptions with scientific conceptions

(Dole & Sinatra, 1998). Therefore, there is a need for guidance or training on efétictiegy use (Fiorella &

Mayer, 2016)6 WXGHQWVY DZDUHQHVYV RI ZKDW WKH\ NQRZ DQG WKHLU FRQV\
role for academic succeflsaskey & Hetzel, 2010; Xu et al., 202 Bdditionally, metacognitive engagement

while readiQJ VFLHQFH WH[WV VXSSRUWYV PRQLWRULQJ DQG HYDOXDWLQJ
understandingZhanget al, 2015)and it LPSURYHV VW X Golvpy\¢ kil SahdRJEcOadtRl, 2011).

Based on this situatiom this study, it was aimed to teach cognitive and metacognitive reading strategies aimed

at activating metaconceptymbcesset improve conceptual understanding atichinatemisconceptions. In the

teaching of reading strategies, direct instruction amd pestruction were included.

The study was based on social learning theory (Vygotsky, 1978). Teachers provide them with strategy instruction
through support anchodelingdefined as scaffolding to occur learning within tkeW X Gzan@ \of Hivximal
devebpment (Ness, 2011). In the present study, explicit reading strategy instruction and peer tutoring reading
strategy instructional practices were included, and these practices are based on modeling and peer support
methods.

ReadingComprehension Conceptual Change and Metacognition

While the reader is trying to understand and learn the concepts during reading, conceptual change occurs from
WLPH WR WLPH EHFDXVH WKH UHDGHUTfYY SULRU NQRZOHGJH DQG WKH
The FRQFHSWXDO FKDQJH DOVR LQFOXGHV EHFRPLQJ DZDUH RI WKH FF
scientific explanation, and being able to construct a consistent and compatible concepnsahnding (Luque,

2003). Highlevel thinking skills need tbe used for facilitating conceptual change (Sinatra & Pintrich, 2003).
OHWDFRJQLWLRQ ZKLFK LQFOXGHY DQ LQGLYLGXDOYV DZDUHQHVV RI |
DQG UHJXODWLQJ RI RQHYV FRJQLWLYH BWR¥FHVW\ROH +tBQOKH/ VYQGLYLG?
of contradiction about scitific FRQFHSWYV DQG FRQVWUXFWLQJ FRQFHSWXDO XQGHU

Metacognitive strategies play a significant role in improving conceptual understanding of scientific ideas (Choi

et al, 2011; Nielsemwt al, 2009; Wang et al. DQG LQ VXSSRUWLQJ FR (EFM&W&X DO FKDQ
liskala, 2020). Moreover, metacognition allows students to question the information they have learned, think over

the mistakes they have made, &edome aware of their misconceptions (Quinn & Wilson, 1997). It can be said

that the conceptual change process requires a learner to have metacognitive strategy knowledge and use
PHWDFRJQLWLYH VWUDWHJILHYV WR DF T>tdohain 8 hisWélB, RB2Q)FCoscapi@®@ O DZD U H
change and metacognition research traditions have mostly developed separately, often without close interaction
ZLWK HDFK R VEKIMdnn &llskdM [ 2020). Therefore, this study addresses cognitive and metacognitive

realing strategies aimed at activating metaconcepit@esseso improve conceptual understanding and

eliminating misconceptions.

Reading in Science Education and Cognitive and Metacognitive Reading Strategies

Reading comprehension is a complex cognisiki that results in theeader§incorporation of information in

the text intotheir prior knowledge and explanation of a mental representation (Meneghetti 2006).To

comprehend science texts and interpret meaning, it is necessary to use sagoitive and metacognitive

strategies (Djudin, 2017; Pilten, 2016) and be cognitively and metacognitively active while reading the texts

(<X UWuMnID,02016). Reading comprehension of science texts, especially finding, selecting, reading,
monitoringand HYDO XDWLQJ YDULRXV LQIRUPDWLRQ VRXUFHV GHSHQGV RQ
metacognitive strategies (Djudin, 2017; Norris & Phillips, 2003; Wtrad, 2014; Yore, 2012).

Based on the purpose of using strategieading strategies nae classified into cognitive and metacognitive

strategies. While cognitive strategies are needed to perform a task, metacognitive strategies are needed to
understand how the task is performed (Garner, 1987). Cognitive strategies are rather impemasbifectively

using mental processes to better understand the content of the text (Ahiedadi013)and learn and remember

concepts (Leutwyler, 2009; Zohar & Dayid OHWDFRJQLWLYH VWUDWHJILHY DUH XVHG
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mentalprocessessPRQLWRU DQG HYDOXDWH WKHP )ODYHOO *XQVWRQH

SUHUHJXODWLRQ GLUHFW RQHTV DW WiHapagemRm whizQérfovhting & RS LYH DW
210DOOH\ &KDPRW 9D Q GHUJU Litiw and metac®ghRve Xred'sé¢edkcanFoR J Q

defined as verbal expressions or behavibasare signs of cognitivemetaconceptugrocessegerformed while

reading the texts<€ X U WD, 2016. We cannot clearly observe the ciiye or metacognitivgrocessbut

we can infer from behavian which the individual displays that one has performed a cognitive or metacognitive

activity. These verbal expressions or behaviors are named as products of cognitive or ntietapompesesin

this study.

As the termmetacognition covers a wide range of mental processes, thenetanonceptuddas been used to

focus on metacognitive processes that are specific to concept learning (Mason & Boscolo, 2000; Wiser & Amin,
<eUeN Specifically, metacognitive knowledge apdocessethat become active in the process of

the conceptual change have been defined asi¢heconceptual knowledgadmetaconceptugrocessesand

these metaconceptual knowledge andcessebave been cladiéd as metaconceptual knowledge, awareness,

monitoring, and evaluation<+U N HW DTdis study focused on strategies and products of processes to

activatemetaconceptuglrocesses

Teaching Reading Strategies

Most of the challenges confrontedreading comprehension of science texts can be overcome with reciprocal
teaching strategiesuch as teacher modeling, peer interaction, and questioning (Pilten, 2016). One of the effective
and frequently used methods in reading strategies instructompligit reading strategy instruction (Van Keer,
2004). Explicit instruction means that the teacher clearly teaches students about a strategy by explaining and
demonstrating how to implement a particular strategy, explaining the benefits of strategidusepporting
students in strategy implementation. This is called the WWW&H rule for strategy teaching, which stands for What
to Do, When, Whyand How (Veenmaat al, 2006). This instructionis based on explicit explanations, modeling,

and guided practice (Ruplest al, 2009). Through this teaching, teachers help students implement strategies
effectively (Veenman, 2011). This instruction is usedfi@ctivelyteach ognitive (Rupley et al., 2009) and
metacognitive strategies (Muteti et al., 2024dditionally WKLV LQVWUXFWLRQ FDQ LPSURYH V\
monitoring, learning, transferring, and motivational skills (Zepedd, 2015).

Another most popularra wellstudiedapproactto teaching reading strategies is reciprocal instruction. One of
the types of this instructiamsedis peer tutoring (Paris & Hamilton, 2009). All class members are organized in
tutor #utee pairs and these pairs work in collabarath peer tutoring (Calhoon, 2005). Peer tutoring can be
thought of as a dynamic and enjoyable method that encourages participation and offers an alternative way of
learning (AlegreAnsuateguit al, 2018). Peer tutoring makes positive cognitive, metaitivg, affective, and
social contribution$or the tutor and tutee (Topping, 200&)dimproves seHefficacy (Van Keer & Verhaeghe,
2005). Social contributions of peer tutoring are more promi(aitar, 2018)Additionally, peer tutoring helps
studentshy explaining how to properly ugeeir metacognitive reading skills and by providing guidance and
support in the classroom (Halim et al., 2020). Peer tutoring can be beneficial not only for low achieving o
struggling studentisut also for more successtul gifted students (Lovet al, 2021).Moreover, there are studies

that show tk benefits opeer teaching in teaching metacognitive strategies in lireréArco-Tiradoet al, 2013

De Backeetal, 2019.

Purpose and Importance othe Study

Teachers have limited knowledge of cognitive and metacognitive reading strategies used while reading science
texts(Ness, 2016)and they cannot use such learning practices effec{gelBoer,Donker & van der Werf,

2014; Moreheadt al, 2015;Wexleretal., 2017). Teachers need support to overcome the proliémtegrating

reading into science clafisang & Wei, 2010)In the literature onthe instruction of reading strategies, there are

studies on identifying the effect of classroom practices oringaitlentifying effective reading strategies that
LQFUHDVH VWXGHQWVT UHDGLQJ FRPSUHKHQVLRQ DQG GHWHUPLQLQJ
(Doleet al, 2009. Moreoverstudents who cannot use reading strategies effectivelgssdikely to perform

conceptual change (Dole & Sinatra, 1998). Considering this problem, it was aimed to examine how preservice
VFLHQFH WHDFKHUVY XVH RI WKH FRJQLWLYH DQG PHWDFRJQLWLYH L
cognitive and metagnitiveprocessewhile reading science texts differecterms ofdifferent reading strategies

instruction methods in this study. In line with this purpose
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by comparing the groups who were not exposed to any reading strategies instruction, wrengleraith

explicit reading strategies, and who were provided with peer tutoring reading strategies instruction, this study
sought answers to tfiellowing questions:

1. What are the cognitive strategies and products of cognitive processes that presartiges engaged in while

reading a science text

2. What are the metacognitive strategies and products of metacognitive processes that preservice teachers engaged
in while reading a science text?

How teachers can ensure effective instruction on reading science texts in the best way is an important research
topic (Baker et al., 2017) 6W XGLHY DERXW QHZ DQG YDULHG VWUDWHJILHYV DQG \
learning goals are limited, artese kinds of studies are needeaskey & Hetzel, 2010)Considering that one

of the important problem of science educatioVi8V X GiiisQovntsfion, there are no studies in the literature on
teaching cognitive and metacognitive reading strategieigiatiimproving conceptual understanding that have

the potentialto eliminate misconceptions. This study is important in terms of creating a basic framework related

to determining the cognitive and metacognitive reading strategies used by individualseafteexposed to
differenttypes of reading strategy instruction designedto teachvarious types of strategies, which can be especially
used to improve conceptual understanding. The findings from this studgroede some insight into the
effectivenessf different types of reading strategy instructioninterms of their potential to activate various reading
strategies and cognitive and metacognitive processes.

Method

Research Model

In this study, there were three groupsat were exposed to three different instructional situations in terms of
reading strategies. These three groups were compared in terms of cognitive and metacognitive reading strategies
and products of cognitive and metacognitive processes used while engagisgiaus cognitive and
metacognitivgprocesseperformed while reading a science t&kte case study, which is one of the qualitative
research methods, was used multiple caseswereused in this study. These three cases argrthgs thatdid

not re@ive reading strategies instruction, was exposed to explicit strategy instruction, and was exposed to peer
tutoringstrategy. Each groupas considered as a case in this st@nsidering the case study research design
typesin holistic multiple casestudieseach case is examined holistically in itself and theses are @ampared

ZLWK HDFK RWKHU <0 O @@digiidmultiple-Bagéshidy was used as the research method in

this study. The design of the researchis summarized in Table 1.

Table 1 Information about theasearcliesign of tle study

Groups Preinstruction  In-instruction Postinstruction

No reading Metacognitive  Strategy teaching is nc x Reading the heat

strategy Awareness  of provided. temperature text aloud ar

instruction Reading Only science texts have bet thinking aloud (each

group (n=9) Strategies read. participant in each group ree

Explicit reading Inventory (t Explicit teaching of cognitive the text aloud and thougt

strategy was usedtoformr and metacognitive readin aloud)

instruction the groups strategies that activat xSemistructured interview tc

group (=10)  within the scope cognitive andmetaconceptua determine the purposes
of the study) processes using the strategies whil

Peer tutoring Peer teaching of cognitive ar reading the heaemperature
reading strategy metacognitive readin( text (it was used to determin
instruction strategies  that activat the cognitive and

group (n=10)

cognitive andmetaconceptua
processes

metacognitive strategies ar
the products of cognitive an
metacognitive processes tt
the groups engaged in ar
their purpses of being
engaged in themwhile readir
the text on heatemperature)
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Participants

This study was conductedwith 29 voluntary preservice scteackersvho weren theirthird year athe science

education department of a university located in Ankarurkiye; 11% of the participants are male a8&% of

themare femaleThe GPA of the participants at the university ranged frdmt.3 4. While assigning preservice

science teachersto one of the three groups, attention was paid to the fact that the mean scores of each group on
Metacognitive Awareness of Reading Strategies InverffdARSI) wasadministered before the instructidhe

mean sore ofall participants from the MARSI scale was calculated as 114 and the standard deviation was 13.
Information about thenean score d1ARSI scaleof groups igpresenteéh Table 2.

Table2. Mean score dfIARSI scale as pretest groups

Groups n %%
No reading strategy instructiongroup 9 1117

Explicit reading strategy instruction gror 10 1138

Peer tutoring reading strategy instructi 10 1152

group

Table 2 shows thahe mean scosof each group fromthe MARSI scale as a preieseclose to each other
Additionally, the maximum diversity of the purposisanpling methods was employed in the formation of the
groups. Each group consisted of participants who scored at different levels within themselve shéhyahviesre
heterogeneou3herefore, in terms of strategy use scores, the groups were heterogeneous in themselves and
homogeneous between each other. Besides, convenient sampling was used considering the communication
between the participants and the time allocated for the in&tnyrovided for the effectiveness of the instruction.

Data Collection Tools
Metacognitive Awareness of Reading Strategies InveSBtaie

MARSI was developed by Mokhtari and Reichard (2002) and adapted to Turkish by Ozturk (2012), and its
reliability coefficient was calculated to be 0.93. The scale was used in this study to form the groups.

Readaloudand Thinkaloud Technique

Readaloud and thinkaloud technique, which requirdemto express what they are doing and thinking while
performing a task (Yoshida, 2008), enalttesreaderto identify different cognitive strategies and metacognitive
strategies during the process of performing the task (Cromley, 2005). This feature ofchinigjte was
implemented in this study to obtain detailed information about the reading strategies used by the participants and
the purposes of using them while reading science text. The researcher modeled by readimpfiorcand
electricity texts to demonstrate how this technique is implemented.

Semstructuredinterview Form ortheReading Strategies

It was used to identify the strategies used and products pro#@idodawing cognitive and metacognitive

processes as cognitive and metacognitive and determine the purposes of using them while reading a science

text. The form developed by Kumlu (2012) consists of nine items. Two of these items are related to preparations
before reading the science text. One item iateal to investigating the purpose of using each strategy while

reading. The strategies used by the participants while reading the text were observed and notes were taken by the
researcher. Six items are aimed at identifying the strategies used for pnentdseperformed for reading
comprehension and the text section in which these strategies are used. This interview form was administered after
UHDGLQJ LQ RUGHU QRW WR DIIHFW WKH SDUWLFLSDQWVYT UHDGLQJ SL

Heattemperaturél'ext

The four-page text, which was prepared by Akgul (2010), was revised and used in this study. This science text
consists of the definitions of conceach as heat exchange, heat, temperature, heat and temperature, heat and
internal energy, specific heatpaity, and heat insulatioandthe scientific knowledge about the relationships
between concepts, tables, formulas, symbols, and figures. An expert on science education was consulted to
examine the cohesion and scientific quality of this sciencewétken about heatemperature.
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The aim of using this text was to determine whether the participants used the strategies that are thought to facilitate
conceptual change after reading strategies instruction.

The Stages of Strategy Instruction

One ofthe three groups in this study was not exposed to any reading strategies instruction, and they just read the
science textthatare related to forc#notion, electricity, photosynthesiespirationand the phases of the Moon

and discussed the text conterftereading (nine preservice science teachers). The instruction process lasted
weeks in the other two groups. It was aimed to teach various gesmealfic and domakspecific reading
strategies used to activateetaconceptuglrocessem strategy inguction. The teaching of strategies that are
thought to contribute to improving conceptual understanding and facilitating conceptual change was also included.

Explicit Strategy Instruction

The following steps of explicit strategy instruction were prepared by considering the studies conducted by Nist
and Holschuh (2000). These steps are:

(a) Explaining the definitions of cognitive and metacognitive reading strategies and exemplifying hanethe

used. First, the participants were informed about the importance of reading strategies, the reading strategies used
while reading science texts, why strategyinstructionis needed, which strategywill be effective inwhat situations,
and how the readr can use these strategies to ensure conceptual change (becoming dhanepotential
misconceptionandmonitoring and evaluatintheirreading comprehension).

(b) Modeling of reading strategies aimed at activating potential cognitivenanaconceptugrocesseased

while reading a forcemotiontext and an electricity text by one of the researchers usingl@adiand think
aloudtechniquesThe researcher assumedthe role of agood reader who has commaon misconceptions about force
motionbut effectivelyuses cognitive and metacognitive strategies to improve conceptual understanding and
eliminate misconceptions in this step.

(c) Reading a photosynthestiespirationtext with ahecklist The participants wegrovideda checklist onwhich
they could mark the strategies they used and purposes of using them while reading the photosgaiedicn
text.

(d) Reading the phases of the Moon text véthevaluation form. This form consists of opended questions
regarding the strategiessthused and purposes of using them while reading.

Peer Tutoring Strategy Instruction

The following steps of peer tutoring strategy instruction were prepared by considering the studies conducted by
PalincsayBrownandMartin (1987) and AlHassan (2003). These steps are:

(a) Determining the tutors and tutees. The participants who scored high on the MARSI and correctly answered
the concept cartoon on photosynthetgspiration and phases of the Moon were selected as tutdthpae who

scored lowon the MARSI and had alternative concepts about photosyratéggistion and phases of the Moon

were determined as tutees.

(b) Explaining the definitions of cognitive and metacognitive reading strategies and exemplifying hanethey
used. The first step of explicit strategy instructionwas also implementedto preservice teachers who were exposed
to peer tutoring reading strategy instruction.

(c) Modeling of reading strategies aimed at activating potential cognitivenatdconceual processessed
while reading a forcemotiontext by one of the researchers using+aadd and thinkaloudtechniqguesThe
implementation in the second step of the explicit strategy instruction was@islactedvith a peer tutoring
reading strategyistruction group.

(d) Training the tutors. The tutors were first informed about the contribution of this role to themselves and pairs,
what to do together with pairand what they should pay attentionto. The researcher and an expert who assumed
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the rde of the tuteemodeledhe reading process together in relation to what kind of role the tutors and tutees
would play while reading an electricity text. The tutors and tutees participatedimoitiedingprocess separately.

(e) Pairing the tutors andteesThe pairingwas performed by considering the selection criteria for the tutors and
tutees and communication between the participants.

(f) Reading photosynthesiespiration text and the phases of the Moon by pairs. In order for the tutors to perform
theirrole well, they were informed about possible misconceptions about theseAdditisnally, the researchers
developed reading scenarios for the texts on photosynthesjgration and the phases of the Moon because
asking questions by peer tutahering the monitoring and correction of errors by the guides is a challenging role
(Thurstan et al, 2021). These scenarios prepared tutors to perform this role effectively, contained detailed
information about questioning in which part of the text the tutee has misconceptions while reading the text, and if
any, encouraging and guiding the use of strat€e researchers discussed the implementation of the scenarios
with the tutors. The tutor and tutee read both science texts in pairs.

In the study, while preparing these texts, attention was paid to the cohesios.désides, the researchers paid
atention to the fact that these texts contain elemsutsh as figures, graphs, definitioaadformulas, that allow

the use of different strategiddoreover, differentexpertson science education were consulted to examine the
cohesion of text and saidfic quality of these written text#\t least twoexpertsgave their opinions for each
science textA professor who works in the area of physics educatiolre associate professaho works in the
area ofscience education feheforce imotion text a professowho works in the area gihysics education and
three expertéan associate professor and two assistant profesglmosyork in the area afcience education for
theelectricity texttwo expers (an associate professor and an assistant profegsmryork in the area dfiology
education and three expefén associate professor and two assistant profesgiwosyork in the area afcience
education fothe photosynthesigespiration texttwo experts(an associate professor and an assistant professor)
who work in the area afcience education aaghrofessowho works in the area astrophysics fothe phases of
the Moon textandtwo expertga professor and an assistant professibo)work in he area ophysics education
and two expertéan associate professor and an assistant profegsowork in the area agcience education for
theheat and temperature tekhe expertsexaminedhe science texts interms of clarity, cohesiatidity of the
scientific contentand fluencyThe textsnvererevisedin line with the feedback.

Data Analysis

Content analysis was conducted to determine in detail the strategies and products of processes used by the

participants and purposes of using them while reading thetéwgierature texiVhile the preservice teachers

were reading the science text, videcordings were taken. These recordings were transcribed and anaéhged.

steps followed while analyzing the cognitive and metacognitive strategies used and purposes of using them are as

follows:

x  While each participant was reading a science text, one of the researchers observed each partitigant and
took note®fverbal expressions or behaokfter the reading, the researcher asked the participant question
about whytheyused each expressior behavior.

X The strategies used while reading wéakeled Additionally, the verbal expressions or behaviors of the
participantsthat displayed the cognitive and metacognitiyerocessesile reading the texts were also
observed, and these watefined as products of processes.

x TR FRGH WKH VWUDWHJLHY DQG SURGXFWYV RI SURFHVVHV DV FRJQL
about the purposes of using each strategy/product of process were examined. If the participant expressed that
oneused the strategy to learn, remember, and understand the concepts, the strategy was coded as cognitive
(Leutwyler, 2009; Zohar & David2009). If a participant stated thi#teyused the strategy to become aware
of theirmentalprocesseamonitor and evalaa them (Flavell, 1979; Gunstone & Mitchell, 1998), and ensure
theirpreregulation, directintheirattention, and selective attention and senagement, it was categorized

DV PHWDFRJQLWLYH 29Y0DOOH\ &KDHoRMAtance, if ap8idicpanit dtaldd thBtW
theyused the strategy to make théormationin the text more understandable, understand an ideain the text,
activatetheir prior knowledge, and remember, it was classified as cognitive. If a partisipdatthatthey

used tle strategy tckkeep in mindthe informationin the text, monitor understanding an idea in the text,
monitor the consistency dlieirprior knowledge with informationin the text, evaluate, draw attention, and
become aware of, it was categorized as metacognitive.

x For the reliability of th@bservationgyne participantwho employedvarious strategies was selectedfirst. The
strategies/heused, producttheyproduced following cognitive and metacognitive procesaaspurposes
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of using thenwere coded together witin expert who studighe cognitive and metacognitive stratedigs
examining the transcripted data.

X When the researchend expert disagreeah coding, theywatched the video recordings of the preservice
WHDFKHUV Y UH D GheQiter&tindwatHevinégvibwdd brid a common consensus was reached.

X The answergprovidedby the participants to the questions in gemistructured interview on the reading
strategiesegardinghe use of special strategies were examiBgd:omparing the data obtained from this
interview form with the observation data and particifgvitrbal expressions or behaviptBe researchers
decidedon the purpose of the strategies used by preservice teachers

x Based onthis coding, a table was created aheabnditionsandthe wayto use these strategies/products of
processes. The strategies and products of processes that are not availabligerature were defined by
FRQVLGHULQJ WKH SDUWLFLSDQWYfV SXUSRVH RI WKH VWUDWHJ\ DC
cognitive and metacognitive processes that other participants engaged in and purposes of using them were
also coded#&sed on this table.

X The purpose is related to performing meptalcessesuch as cognitive or metacognitiwocessin fact,
the purpose of using strategy candgerationallydefined as using the strategy to perfahecognitive or

metacognitivgprocessThe cognitive and metacognitipeocesesobtained in this study are shown in Figure
1.
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| | important/new
Establishing o @ “A____informaton |
relationships between
concepts
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Mental activities

Making the complicated ve performed while Metacognitive -
information in the text activitie reading a science | activities
more understandable : text e

Facilitation of
memorization

Establishing
relationships between
the ideas in the text
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| consistency of
information provided by

|__different sources |

Activating their prior
knowledge
(remembering)

Evaluating

Figurel.Processeperformed while reading a science text

In Figure 1, itis seen that while reading the science text, the participants performed cognitive and metacognitive
processesThe groups performed six different raepgnitiveprocesseand these submetacognitimocesseare
presentedin Figure 2.
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Figure 2.Submetacognitivgprocesseperformed while reading a science text

It is seenthat among the metacognifivecessepresented in Figure 2, tipeoces®f drawing attention has the
most variety.

The coding example for determining the strategie pemducts of cognitive and metacognitive processes that the
participant (P6) in the peer tutoring strategy instruction group used and the purposes of endghgimgninile
reading the text section about the temperature concept are presented & Table

Table 3. The strategies and the products produced used and the purposes of using them
Text section PDUWLFLSDQ Strategies and product Purpose of engaging it CS/MS
expressions related t of processes that th strategies and produc PCP/P
their purpose of participansengage in of processes MP
engaging in strategie
and products of

processes

The faster its Because it seeme Verbally expressinc To evaluate the MPP
molecules vibrate, th¢ reasonable. the accuracy/plausibility

higher temperature ¢ accuracy/plausibility  of the information in

the matter, and th of the concepts: Ven the text

slower it vibrates, the plausible.

lower temperature o Highlighting To draw attention tc MS

WKH PDWWHL the
accuracy/plausibility
of the information in
thetext
*CS: Cognitive Strategy; MS: Metacognitive Strategy; PCP: Products of Cognitive Processes; PMP: Products of
Metacognitive Processes
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In Table3 LW LV VHHQ WKDW DIWHU UHDGLQJ WKH WH[W 3 H[SIODLQHG W
VHHPHG UHDVRQDEOH" LQ WKLV VHFWLRQ $fRekpatdnsabduithe @asomfet L QW H U
XVLQJ VWUDWHILHY DQG SURGXFWV RI SURFHVVHV ZHUH SODFHG LQ W
theirpurpose ofengagQJ LQ VWUDWHILHY DQG SURGXFWYV RI SURFHVVHV™ RI Wk
the SURFHVV RI 3YHUEDOO\ H[SUHVVLQJ WKH DFFXUDF\ SODXVLELOLW\ RI
If the participant did not use any strategies to perfiiir cognitive and metacognitiygrocessewshile reading

the textbut expressed iterbally, such statements were coded as products of processes. The terms of these
strategies and products of processes wyev@dedLQ WKH FROXPQ RI 37KH VWUDWHJILHY DQ
that the partic SDQW HQJDJH LAXonRron/drkiHendpiE st statement was defined for similar
explanations as to why participants engaged in the strategies and products of processes. It is understood that P6
evaluated the plausibility of the information she encountered from the purpose of engaging adtiot ofthe

metacognitive process. Thus, the purpose of engaging in this product of metacognitive protazdedswW R
HYDOXDWH WKH DFFXUDF\ SODXVLELOLW\ RI WKH LQIRUPDWLRQ LQ W
strategies and produt RI SURFHVVHYV" FROXPQ 3 DOVR KLJKOLJKWHG WKLV WH
inferred thathey GUHZ DWWHQWLRQ WR WKLY HYDOXDWLRQ 7KH SXUSRVH RI
attention to the accuracy/plausibility of the infwation in the text :KHWKHU WKH VWUDtkéHJ\ DQG ¢
process used were cognitive or metacognitive was decided according to their purposes of engaging in them and
coded accordingly. The product of process and strategy in this sample coding wgogizatl as metacognitive

becauseéhey were aimed at activating evaluating and drawing attention.

We referredto the purposes of using the strategies/products of processes as cognitive and me faoogsiae
performed in the findings section

Validity and Reliability of the Study and Ethical Aspects

For the validity and reliability of the study, data triangulation, appropriate and adequate engagement in data
collection processes, audit trahd rich and thick descriptidachniques (Merriam &isdell, 2016) weresed.

In data triangulation, reaaloud and thinkaloud techniquesvere used. One of the researchers observed the
strategies and products of processes that each participant engaged in while reading aloud and thinking aloud the
relevanttext and the researcher took notes. After reading the text, each participant was interviewed. The
consistenciesf the observationsingreadaloud and thinkaloud technigugand interview data were examined.
Appropriate and adequate participation in dailection processes was provided with the number of participants

and length of instructiorbweeks). The audit trail technique, which is related to the data collection process and
coding (Merriam & Tisdell, 2016), is detailed in the data collection tardsdata analygs sections. Furthermore,

arich and thick dataset consisting of agdge document related to the tathiatincludes the strategy/product of

the process, cognitive/metacognitjwnd the purpose of engaging in them was obtaifdditiordly, the data

obtained regarding the terms of the strategies and products of processes engaged in by three participants, their
purposes of engaging in them, and whether they were cognitive or metacognitive were coded by the researchers
and an expert. Thentercoder consistency was found to be 79%. The coders compromised on the inconsistent
codes by discussing them with another expert on conceptual tamtting and

reading strategies.

With regard to ethics, the names of the voluntary preservice science teachers who participated in the study were
kept confidential for ethical purposes. In the coding and reporting of the data, the participartbeledby
giving the initial letter othe group they were in and a number

Results and Discussion

Each group engaged in various cognitive strategies and products of cognitive processes to perform various
cognitive processesThe frequency of using these cognitive strategies and productgitive processes are
presented in Graphic 1.

When Graphic 1 is examined, it is seen that the variety of the strategies used to understand an idea and make the
complicated information in the text more understandable was quite high compared to otiterequgcesses

It is seenthat the frequency of using cognitive strategy was higher in the groups which were exposed to strategy
instruction? especially the explicit strategy instruction group.
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When Graphic 1 is examined in terms of the variety of cognitive strategies and products of cognitive processes, it
is seen that the variety of strategies and products of cognitive processes used to understand an idea by the explicit
strategy instruction gup was higher than the other groups. The variety of strategies and products of cognitive
processes usedmake the complicated information in the text more understandable was also higher in strategy
instruction groups. In general, it is seen that theetyaof cognitive strategies and products of cognitive processes
usedto perform five different cognitivprocessesas higher in reading strategies instruction groups compared

to no strategy instruction group.

Examples from interviewlataon various cogtive strategies and products of cognitive processes used in these
text sections are preseniadable 4.

Table 4. Examples from interviedataon various cognitive strategies and products of cognitive processes used
in these text sections

Kinds of Strategies and Text section where Examples from interviewata
cognitive products of strategies and produc
process cognitive of cognitive processe

processes were engaged in

engaged in
Establishing  Note-taking Substances with R: After reading the text section, you wra
relationships higher specific hea 6 SHFLILF KHDW 9.Why?D QV |
between have a lower heat N6:To understand the relationship between
concepts transfer speed. concepts.
Make the Note-taking Substances inthe san R: After reading the text section, you wra
complicated environment for alon¢ Different substances in tteame environmen
information in time are at the sam are atthe same temperatwa the text. Why?
the text temperature, even i E8: Justto summarize.

understandable

Understanding Inferring
an idea in the
text

they differ in size anc
the materials from
which they are made.
For example, the
temperatures of table
made of the sami
material of different

R: After reading the text section, you s&id
other words, the temperatures of tv
substances made of the same material \
different masses are equal, herdhe

sizes that have been
the same room for
long time are equal
each other.

temperature does not depend on mudsy?
P4:To understad better.

Findingsof the metacognitive strategies used to perform metacogpitivesseBy each group are presentedin
Graphic 2.

When Graphic 2 is examined, it is seen that the variety of the strategies and products of metacognitive processes
usedfor monitoring ideas was quite high compared to other metacogmpitoeessesThis is followed by
becoming aware afothaving understood/important/new information, monitoring the consistency of information
provided by different sources, evaluating, drawing attention, and facilitation of memonxattesswhen each
metacognitivgorocesss examined, the variety of theetacognitive strategy used to perform drawing attention
processewas higher in the group without strategy instruction groups and the peer tutoring strategy instruction
group. The frequency of using strategies and products of metacognitive processgg stetieto perform

drawing attentiorprocessesvas higher in the strategy instruction groupst were exposed to strategy
instruction? especially in the peer tutoring strategy instruction gloapmpared to the group without strategy
instruction.

The varigy of metacognitive strategies and products of metacognitive processes used to perform becoming aware
of not having understodinportant/new information was equal in the three groups. The frequency of using
metacognitive strategies and products of metatiogmprocesses used to perform becoming awar@ttiaving
understoofimportant/new information was higher in the strategy instruction groups compared to no strategy
instruction group.
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It is seenthat the variety and the frequency of using strategies and products of metacognitive popeeksas
monitoring ideaprocesseaerehigher inthe reading strategies instruction grdupspecially in thpeer tutoring

strategy instruction grolppcompared to no strategy instruction group. The variety of metacognitive strategies
and products of metacognitive processes used to perform monitoring the consistency of information provided by
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different sources wasqual in the three groups. The frequency of using metacognitive strategies and products of
metacognitive processtsperform theorocessf monitoring the consistency of information provided by different
sources was higher in the strategy instructiongsolt is also seen that the variety of metacognitive strategies
used to perform thproces®f facilitation of memorization was higher in the peer tutoring strategy instruction
group. The frequency of using the metacognitive strategies of the exphltégtinstruction grougp perform

the proces®f facilitation of memorization was quite high compared to the other groups.

The variety of metacognitive strategies and products of metacognitive processes used to perform evaluating
processewere notablen both strategy instruction groups. It is seen that the frequency of using the metacognitive
strategies and products of metacognitive processes was higher in the strategy instructicnegpeplly in

the peer tutoring strategy instruction group.

Exampes from interviewdataon various metacognitive strategies used in these text setctjpeaigorm the kinds

of metacognitivgorocesseare presenteid Table 5.

Table 5. Examples from interviedataon various metacognitive strategies and productsesbcognitive

processes usedin these text sections

Kinds of Strategies and Text section where strategies a Examples from interviewata
metacognitive products of products of metacognitiu
process metacognitive  processegere engaged in

processes

engaged in
Drawing Underlying Heat is energiransfebetweentwo R: After you read this tex
attention to objects in contact to reach thern section, yownderlined it. Why?
inaccurate/impla equilibrium due to the difference i N3: | underlined it because
usible knowledge their average kinetic energies.  was silly.
Drawing Highlighting In other words, to keep our foc R: After reading the text sectio
attention to Note-taking warm or to keep our coke cold, you highlighted it and wrote
knowledge that will be sufficient to insulate th¢ warm and coldWhy?
has changed it container withwoolen fabricghat E7: To forget my previous
theirmind are heat insulators. knowledge.
Drawing Highlighting Since heat is not property owne R: After reading the text sectiol
attention to we cannot define the energy of h you highlighted. Why?
knowledge that and cold objects as heat. P6: | became aware of m
one has their misconception, | highlighted i
misconception because | had a misconceptiot

knew that it had heat

Drawing Highlighting For example, iron and woothat R: After reading the text sectiol
attention to the are in the same environment fo1 you saidOoh, we always saic
difference long time are at the same they were differenWhy?
between their temperaturs. E1l: | knew it differently. | did
prior knowledge not know like that. It iglifferent
and new from what | know, so |
information highlightedit.
provided in the
text
Becoming aware Rereading Heat is energiransfebetweentwo R: After reading the text sectiol

of not having
understood the
textafter reading

objects in contact to reach thern
equilibrium due to the difference |
their average kinetienergies.

you read it again. Thenyou
askedSo, does it say thatif ther
is no object in contact, there i
no heataVhy?

N3: | usually read it again if | dc
not understand something, anc
understand it somehow with m
own interpretations and my ow
knowledge.
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Table 5. (Continued)

Kinds of Strategies and Text section where strategies a Exampledrom interview data
metacognitive products of products of metacognitiu
process metacognitive  processegkere engaged in
processes
engaged in
Becoming aware Rereading Air space in the matter preventst R: After reading the text sectiol
of important Interpreting transmission of heat throug you readitagain fromthe phra:
information  in vibration. For example, the benef air space in the matteaind said
the text of using two blanketsis to preve :KDW{V XS ZLWK\
heat transmissiowith the help of blocking it Why?
anair layer between them. E5: Because itis even more
important.
Monitoring the Interpreting In other words, to keep our foc R: After reading the text sectiol

changes in ideas warm or to keep our coke cold, you saidWe could use wool nc

will be sufficient to insulate the only to keep warm butalso to ket

container withwoolen fabricshat it cold. Why?

are heat insulators. E7: We associate wooldabrics
with the winter. When | think of
wool, | always think of warmth,

we can even use it for cold.

Monitoring Inferring Since heat is not property owne R: After reading the text sectiol
understanding ol Rereading we cannot define the energy ' you saidThen, heat is transmittec
the content of ¢ hotand cold objects as heat.  the temperature is n@nd reread
text section abou it. Why?

which one has P6: | became aware of m
noticed  their misconception; | knew that it ha
misconception heat.

Monitoring the *Verbally In this respect, there can be R: After reading the text sectiol
inaccuracy  of expressing the definition of the amount of hee you reread it and saicknew it as
their prior accuracy/inacct containedin an object. the amount of heat; what | knew
knowledge racy of their wrong. Why?

priorknowledge E7: A question mark arose in i
mind. | underlined that what |
knew was wrong, so that m
misconception would be

corrected.

Facilitation of Note-taking using

memorization visualization by
drawing

Monitoring *Verbally

the expressing the

consistencyof consistency of the

the information

information  provided in the text

provided in
the text

For example, the temperatures
tables made of the same matel
of different sizes that hadgeenin
the same room for alongtime a
equal to each other.

There is a reciprocal relationsh
in the definition of heatif two
objects are at the san
temperature, even if they inters
with each other, there is no he
transfer between them.

R: After reading the text sectiol
\RX GUHZ W Z Rri&ditid-
WDEOH LQ WKH E
temperatures are equaVhy?

P7: So that it could remain in m
mind.

R: After reading the text sectiol
you saidit was mentioned on th
previous pagehy?

E10: To establish relationship
between the paragraphs in t
texts.
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Kinds of Strategies and Text sectionwhere strategiesa Examples from interview data
metacognitive products of products of metacognitiv
process metacognitive processesere engagedin
processesengaged
in
Monitoring Comparing the Heat is energy transfer betwe: R: After reading thdext section,
the consistency ofheir two objects in contact to reac you saidl knew that heat is the
consistency prior knowledge thermal equilibrium due to the total kinetic possessed by ftt
of their prior with  the text difference intheir average kinet molecules of a substance, but h
knowledge information energies. it says average kinetic energ
with new What is heat actually? Substanc
information in contact want to reach therme
equilibrium,heat is their average
kinetic energy they spend on thi
Why?
P6: A definitionis given herd
also had a definition in my mind.
interpreted it using my prio
knowledge, and then | comparec
with the information inthe text.
Monitoring *Verbally For example, iron and woothat R: After you read the téxyou
the expressing the are in the same environment for saidWhereas | expecttheiron
consistency difference betweer long time are at the samr be colder, but they are at th
of their prior new information temperature. same temperature because tr
experience and their prior have been in the san
with new experience environment for a long time
information Why?
N8: | used my prior experience
Evaluating Testing the Substances in the  san R: After reading the text sectiol
the accuracyl accuracy/ environment for a long time are you said Pencil and pencil
plausibility of plausibility of the same temperature, even if tt sharpener, they have the sar
the concepts by differinsize and the materialsfro temperature, then do they ha
information  experiencing which they are made. different heat? But penc
in thetext sharpener is like coldewWhy?
E10: | used materials to confirt
the  correctness of th
knowledge.
Evaluating *Verbally Heat is energy transfer betweent R: After reading the text seon,
the accuracyl/ expressing the objects in contact to reach thern you saidDoes heat necessaril
plausibility of accuracy/ equilibrium due to the difference i have to be transferred? | thin
the new plausibility of the theiraverage kinetic energies. this is a very silly definition
information  concepts Why?
N3: I thought the knowledge wa
wrong.
Conclusion

In this study, four conclusions were reached. First, the cognitive and metacognitive strategies and products of
cognitive and metacognitive processes uepdrform various cognitive and metacognifivecessesere found

to be various. Since suchtextslude intense scientific information and elements such as tables, figures, formulas,

and symbols, it is necessaryto use various reading strategies to comprehend what one reads (Djudin, 2017). It

was found that the diversity of metacognitive strategidgpaducts of metacognitive processes used is mostly

seenin performing theroces®f monitoring understanding an idea in the text. This is because individuals need

to use different strategies to monitor their comprehension (Pourk@gekjani & Sabourj2016). There are also

studiesinthe literatuthatV KRZ WKDW PHWDFRJQLWLRQ LPSURYHV VWXGHQWVY DE
from scientific publications (Michalsky 2013; Wang et al., 2014).
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Second, the variety and frequency of using cognisirategies and products of cognitive procetsmsrform
various cognitivgorocessessere the highest in the explicit strategy instruction group. Cognitive strategies were
used in most of the studi¢Buffy et al., 1987 Ghavamnia, 201@n the literatire in which explicit strategy
instruction was implemented better understand the text and conceptually understand scientific information
(Dole et al., 2009). Therefore, it can be said that explicit strategy instructionis effective in teaching cognitive
strategies.

Third, it was determined that the metacognitive strategies and products of metacognitive processes and the
purposes of using them were more diverse and frequent in the reading strategies instruction groups compared to
the no strategy instructiongroup. Tveriety of metacognitive strategies and products of metacognitive processes
used to perform th@rocessesf becoming aware ofiot having understodanportant/new information and
monitoring the consistency of information provided by different sourcesebyhree groups was close to each
other. However, the frequency of using metacognitive strategies and products of metacognitive processes was
higher in the strategy instruction groups in comparison to the no strategy instruction group. While the variety of
metacognitive strategies and products of metacognitive processeés tmalitate memorization was higher in

the peer tutoring strategy instruction group, the frequency of using them was the highest in the explicit strategy
instruction group. We can sdyat only one strategy teaching or two different strategies teaching can be used in
the acquisition of the skill of using metacognitive strategies and products of metacognitive processes to perform
some metacognitiverocessesThere are studies in thadrature that show that both strategy instructions were
effective (Van Keer, 2004). With explicit strategy instruction, strategies are clearly taught to students and students
learn how to choose the appropriate strategy (Orthlris, & Christi, 2012). Furthermore, this strategy
instruction can help students monitor and develop their understanding of the text (Nietfeld & Schraw, 2002).
Therefore, it can be said that this instruction is effective in using various metacognitive strategies at&lqfrodu
metacognitive processes. The variety and frequency of using strategiethe highest in the peer tutoring
strategy instruction group. It can be said that peer tutoring strategy instruction is effective in strategy use. The
reason for this can explained by the fact that the tutor and tutee have more opportunitiesto practice the use of
UHDGLQJ VWUDWHJILHYV LQ WKH S H HdyaV2008) mlddnérdl, thewseddihitedciingsnv U X F W
is required for teaching the use of difént strategies for different purposes.

Fourth, when the strategy instruction groups were compared between themselves, it was determined that the
metacognitive strategies and products of metacognitive processes were more diverse and frequent in the peer
strateg teaching group. De Backet al.(2012) concluded in their study that the peer tutoring strategy instruction

was effective in the use of metacognitive and-setfulation strategies. The variety of metacognitive strategies

and products of metacoigine processes used by the peer tutoring strategy instruction group, esgecia)y

drawing attention, (b) monitoring ideasd(c) facilitating memorization was quite high. The frequency of using
metacognitive strategies and products of metacogmtiecesses of this group was also notable in performing the
processesf (a) drawing attention (especially highlighting strategy), (b) monitoring ideas (especially interpreting

and marking strategy), (c) monitoring the consistency of information protagetifferent sources (especially

comparing the consistency tteir prior knowledge with the text information strategghd (d) evaluating

(especially the product dhe metacognitive process of verbally expressing the accuracy/plausibility of the
conceps and interpreting strategy). The reason why the peer tutoring strategy instruction group used various
strategies can be explained as followpeer tutoring strategy instruction, students perform the re pdowgss

in pairs. The student who is more Wwaiformed in terms of strategy use and text content and assumes the role of

the tutor first tries to understand what the tutor has read and uses various strategies tioe¢tize® XWR UV SHHU
alsounderstansl what they have read from the science text. Thus, peer tutoring strategy instruction helps to
LPSURYH WKH WXWRUMY VWUDWHJI\ XVH DQG FRQWHQW NQRZOHGJH ,Q
JXLGHVY WKH WXWRUYNYV WXWHH LQ antkekHplanihd (REstae & Chi) ROB8).\VAfteriEle TX HV W L
modelingof reading strategies used, pairs continue to read science texts and then students become independent
readers in peer tutoring strategy instruction. In the explicit strategy instructioverselystudents become
independent readers after tne@delingprocess. The stages of the strategy instruction provided within the scope

of this study wereeonductedn the same way. Besides, in peer tutoring strategy instruction, the tutors provide
support to théutees in strategy practice, immediate error correction, pacing, and immediate feedback (Johnson &

=DEUXFN\ ,Q WKLY SURFHVV SHHU LQWHUDFWLRQV SRWHQWLDC
(Choi et al, 2005).Additiorally, peer ineraction can guide and facilitate performing metacognpiieeesses
3DOLQFVDU HW DO 'KHQ WKH WXWHHV HQFRXQWHU GLIIHUHQ

explanations, they may try to justify their own knowledge or revise their prawliedge. When the tutees express

the deficiencies in their knowledge, they can actively look for new information to fill in these deficiencies. These
verbal interactions are considered to be the most effective way of peer interaction in structurifigmeation
(Palincsar, 1986; Webb, 1989).
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Researchers claim that metacognition is a fundamental feature in lifelong learning and science education, and that
metacognitive involvement is the key to develogeper conceptual understanding of scierttifizking (Choi

etal., 2011;Wang et al., 201®jocessesf drawing attention, monitoring ideas, monitoring the consistency of
information provided by different sourcesd evaluating often performed by peer teaching overlap with the
conditions in the anceptual change model proposed by Poshal. <00GO0O] &RQVLGHULQJ
effective use of reading strategies is closely rel@etetacognitive skills (Carrell, 1998), it can be said that the

strategies that can activateetaconceptugdrocessesare important in terms of contributing to teeudentd]

conceptual change

Recommendations

This research is limited to a foage science text containing information about Hewtperature, and to the
strategies and products of cognitive and metacognitive processes that 29 preservice science teachers used while
reading the text aloud and thinlg aloud. Similar studies can be conducted again with science texts containing
different content and textual elemerdditionally, there is also a need to conduct the research with students
from differenteducation leved, such as elementary and middigheol This study is about determining how the
strategies used and the purposes of using them (pénfpaproces$are similar and different accordingtte

strategy instruction method. Besides, considering that conceptual understanding and chanpertaet iin

science education, studies can be conducted to examine the effect of strategy use on developing conceptual
understanding and achieving conceptual change. It may be suggesteddiatstudies on how different
combinations of cognitive and metggnitive strategies vary according to different strategy instruction and its
effect on conceptual understanding

Practitionershould pay attention to the fact ti{a) the group in which they practice strategy instruction is not
crowded (b)the lengthof the text in readingrocessewhere the reading aloud and thialoud protocol will be
usedand(c) the use of cognitive and metacognitive strategies while modelingthe process of reading science texts
in strategy instructiorAdditionally, while modeling the reading process, the practitioners should show how an
individual with all possible alternative concepts related to a science topic uses strategies to eliminate alternative
concepts.

Learners can use the strategies they have learned notlaitdyreading a science text but also while studying,
learning, listeningor writing new informationThus, they also contribute to the development of their own self
regulation skillsWhile the researcher is modeling theading science texfgocess in Bategyinstruction

learners can use items that encourage the use of strategies, such as checklists, so that learners can observe the
researcher well. They should realize that it is important for learners to learn from their peers as well, and they
shouldlook warmly to cooperation efforts.
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Abstract

This study aims to reveal the ne@IXSSRUW SURILOHV RI VFLHQFH WHDFKHUV E\ X\
autanomy support, involvement, and structure support), as well as the role of the teachers with such profiles in
VWXGHQWVY FROOHFWLYH HQJDJHPHQW :LWKLQ WKH VFRSH RI WKH \
Reeve, Jang, Carrell, Jeon, anddaf2004) was adapted into Turkish. Then, 41 science lessons taught by
different teachers were observed using the form during a class hour. Descriptive statistics, cluster analysis, and
independent samplestests were performed using IBM SPSS Statisti@st@ analyze the data. The cluster

analysis showed that teachers in most classes (n = 35) were highlyupedtive, while a few teachers (n= 6)

were moderately neeslipportive. The independent sampldest analysis demonstrated that the collective
ergagement of the students in the classrooms where the teachers were higliyppetve was more than

those of the students in the classrooms where the teachers were moderatahy&e8iR UWLYH 6WXGHQWV
engagement varied according to the tkad U V Ysuppativé profiles. In other words, it can be assumed that
WHDFKHU EHKDYLRUYVY SOD\ D FUXFLDO UROH LQ VWXGHQWVYT FROOHFW

Keywords: 7THDFKHUVY DXWRQRP\ VXSSRUW 7HDFKHUVY LQYROYHPHQW
collective engagement, Science education.

Introduction

With its key role in academic achievement, motivation, and learning, student engagement is a controversial
issue among researchers and educators, as well as politicians (Kahu, 2013; Thijs & Verkuyteny20B8nX

& Chen, 2020), and has been increasingly attracting the attention in recent years (e.g., Bond, Buntins, Bedenlier,
ZawackiRichter & Kerres, 2020; Guzey & Li, 2022; Raes et al., 2020, Wekullo, 2019; Zepke, 2018). In the
simplest terms, student emggement could be defined as the active and efficient participation of students in
routine learning activities in the classroom (Reeve, Cheon & Jang, 2020; Skinner, Kindermann, Connell &
Wellborn, 2009).

In this respect, seffietermination theory (SDT) sugsts a clear relationship between the characteristics of the

social environment in which individuals exist and their motivation and engagement in the lesson (Reeve, 2012).
Student engagement can be influenced by several factors, including teachers, padepg®rs, concerning

WKHLU VXSSRUW LQ D VRFLDO VHWWLQJ $PRQJ WKHVH IDFWRUV WHD
factors (Lam et al., 2012; Lietaert, Roorda, Laevers, Verschueren & De Fraine, 2015). In this regard, most
theoristsand educators agree that teacke HDWHG FODVVURRP HQYLURQPHQWY FRXOG
DFDGHPLF PRWLYDWLRQ HQJDJHPHQW DQG DFKLHYHPHQW 3DWDOO
SHUVSHFWLYH RQ WHDFKHUYV fyl® Rydn & Daki [ 2Q000; Rébve, QanyVChxdWedR @ DOV
%DUFK $FFRUGLQJO\ WKH SURPLQHQW GLPHQVLRQV RI WHDFKH
DXWRQRP\ VXSSRUW IRU WKHLU VWXGHQWY WHDFKH Ol&§robriv U XFW XU
environment. In other words, teachers are expected 0SSRUW WKHLU V WXi@rd Gathvie DXWR QR
freedom to make their own choices, supporttinactureby setting clear rules, and ensure timinolveme nby

caring for and paying ahntion to students (Roorda, Koomen, Spilt & Oort, 2011).

" Corresponding Author0 « Q H Y & XED 0 & nilRedVRAUbasi @gmail.com
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,QGHHG WKHUH LV HPSLULFDO HYLGHQFH WKDW WHDFKHUVYT PRWLYD
QHHGY SUHGLFWLQJ VWXGHQWVY HQJDIJHPHQW tHerg are-thr@elbasicP 5HH Y
psychological needs: autonomy, competence, and relatedness. Autonomy is defined as making choices and
acting independently; competence is related to the achievement of the desired result with appropriate responses
to tasks, while reledness refersto the need for mutual respect and interest (Deci & Ryan, 2000; Ryan & Deci,
6WXGHQWVY DXWRQRP\ QHHGYVY FDQ EH VDWLVILHG E\ WKH WHI
UHODWHGQHVYV FDQ EH VDWLVILHGFEP $HKWHWQHBFEHH GV EQ QR BH H/PDNQW
structure support (Hornstra, Stroet & Weijers, 2021). For instance, the more teacher involvement (that is, the
teacher relates to students, makes time, and expresses love, communicates with the studett€y;, the b
feedback will be, and this will increase the participation rate of the students (Valdes, Denner, Dickson &
Laursen, 2021; Vollet, Kindermann & Skinner 2017).

However, the predictive power of such teacher behaviors with respect to student emgageanly differs in

various studies. For example, Appleton, Christenson, and Furlong (2008) reported that autonomy support and
involvement were directly related to student engagement rather than structure, and that structure and autonomy
support, or eraing the involvement accompanied by autonomy support, was associated with higher behavioral
engagement. Tucker et al. (2002) found that teacher involvement accounts for student engagement more than
RWKHU GLPHQVLR Q \+supporkV }amyF ReevandDe@iH20B0), on the other hand, discussed
VWXGHQWVYT LQGLYLGXDO DQG FROOHFWLYH HQJDJHPHQW ZKLFK LV C
WKH WHDFKHUVY DXWRQRP\ VXSSRUW DQG VWUXFW XUdhevitXsh8RUW DV S
DOVR DLPHG WR H[DPLQH WKH H[WHQW WR ZKLFK VWXGHQWVY FROO
VFLHQFH WHDFKHUVY DXWRQRP\ VXSSRUW LQYROYHPHQW DQG VWUXF

6WXGHQWVY FROOHFWLYH HQJDJHPHQW

Engagement is the energy andoeffstudents employ within their learning community, which can be observed

via cognitive or affective indicators (Bond et al., 2020). Student engagement can be defined as the mental state
students experience while learning, representing the intersectemaifon and cognition (Barkley & Major,

2020). The USA National Survey of Student Engagement (NSSE) has designated five elements as indicators of
engagement: the level of academic challenge, active and collaborative learning.-&cakyntinteraction,
enriching educational experiences, and supportive campus environment (Coates, 2005).

Research has shown that student engagement is generally considered in four dimensions, cognitive, behavioral,
emotional, and agentic engagement (Reeve and Tseng, Ziighjtive engagement refers to the amounts and
types of strategies used by students (Walker, Greene & Mansell, 2006). With cognitive engagement, students
can use deeper and more complex learning strategies rather than superficial strategies (Reevear2@13; Y

.LP %HKDYLRUDO HQJDJHPHQW GHQRWHY VWXGHQWVY HQJDJHPH
DQG FRQFHQWUDWLRQ 6NLQQHU %HOPRQW (PRWLRQDO HQJDJ
learn, as well as positive and a¢ige emotions such as pleasure, curiosity, anxiety, or boredom (Reeve &

7VHQJ 6NLQQHU %HOPRQW )LQDOO\ DJHQWLF HQJDJHPH(

contributions to the flow of the education they receive, such as asking eugeduiing the lesson or informing

the teacher of their preferences and ideas (Reeve & Tseng, 2011). In other words, agentic engagement is a way
through which students can improve their learning, development, and performance (Reeve & Shin, 2020). In a
genenl sense, all these engagements are interrelated in such a way that when one engagement type is high, the
others are also likely to be highH J  +OGOUR=+0OX 5HHYH S5HHYH 7VHQJ
students with high levels of behavioral engagement may show significant cognitive or emotional engagement
(Sinatra, Heddy & Lombardi, 2015).

BWXGHQWVYT FROOHFW IsYhat &claddddhmthp/Wolle Qiely heydtistes disciplaiated

ideas, terms, and norms (Ryu & Lombardi, 2015). In collective engagement, all aspects of student engagement
DUH KDQGOHG FROOHFWLYHO\ 6WXGHQW 1 \ttieldigag¥méenting | ud@ tfo®ed V'V U R R
such as exhibiting a pleasant and entertaining attitude towards the lesson, asking questions and discussing,
showing active and quick behavior, and acting persistently without giving up in the face of challenges (Reeve,
Jang,&aDUUHOO -HRQ %DUFK 5HHYH HW DO PHDVXUHG VW XC(
observation form. This form combines different aspects of engagement, such as attention, effort, verbal
engagement, persistence, and positive attitudat@Boonstra, Lichtwarcidschoff, Denessen, Aelterman &

Haerens, 2021).

For instance, one of the items on the observation form addresses whether students give up easily by decreasing
effort over time or persist by increasing effort over time during Ha#lenge. Another example of item taps is
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whether the students are verbally silent or verbally participating by talking, asking questions, or discussing
(Reeve et al., 2004). As itis based on a strong theoretical conceptualization of engagéstiborr(,1991),it

is easy to use to rate student behaviors in the classroom, and it does not rely on student perceptions gathered by
self-report measures; this observation form has been preferred to measure student engagement in several studies
(e.g., CentsBoonvWUD HW DO -DQJ HW DO 5HHYH -DQJ ,Q W
VXSSRUW LV WDNHQ LQWR DFFRXQW DV DQ LPSRUWDQW IDFWRU DIIHF'

]
7THDFKHUVY QHHG VXSSRUW

7KH 6'7T1V 1 XQGDPHQW Bals &ovidistkiRconfpdteied, @elafedness, and autonomy (Deci & Ryan,

2000; Ryan & Deci, 2020). It often appears that teachers must adopt a teaching style that supports these three
QHHGY 7KH WHDFKHUVY QHHG VXSSRUWYV FRIB &litet/tH sippgdingkie UV | D XV
VWXGHQWVY QHHG IRU DXWRQRP\ WHDFKHUVY LQYROYHPHQW ZKLF
UHODWHGQHVV DQG WHDFKHUVYT VWUXFWXUH VXSSRUW ZKLFK UHSUH
for compeence (Hornstra, Stroet & Weijers, 2021).

In science education, students academically benefit when they perceive their teacher as implementing need
support (e.g., Beghetto, 2007; Burns, Martin & Collie, 2019; Furtak & Kunter, 2012). Perceived need
supportt YH WHDFKLQJ KDV EHHQ HIIHFWLYH LQ VFLHQFH HGXFDWLRQ IRL
and achievement in science (Burns, Martin, Collie & Mainhard, 2021; Watt, Bucich & Dacosta, 2019).

THDFKHUVY DXWRQRP\ VXSSRUW

The first variable relf HG WR WHDFKHUVY VXSSRUW DGGUHVVHG LQ WKLV VW X(
WKDW UHIHUV WR WKH UROH WKDW DQ LQGLYLGXDO LQ D SRVLWLRQ
emotions, and provides the opportunity for apprdprighoices by minimizing pressure (Zhou, Ma & Deci,

THDFKHUVY DXWRQRP\ VXSSRUW UHIHUV WR WKH SHUFHSWLRQ
approved by a teacher (Li, Gao & Sha, 2020). Put differently, when teachers support autonomgy they p
DWWHQWLRQ WR VWXGHQWVY YLHZV DQG RIIHU WKHP RSWLRQV /L HW
SURYLGH DXWRQRP\ VXSSRUW DUH OLNHO\ WR EH DZDUH RI QXUWXU
needs and preferencestbking their perspectives and offering interesting activities to students by giving them
appropriately challenging tasks and emphasizing clear learning goals (Jang et al., 2010; Reeve, 2009). Thus, a
teaching style that supports autonomy can satisfy staderfi EDVLF SV\FKRORJLFDO QHHGV
competence, and relatedness (Deci & Ryan, 2000; Haerens, Aelterman, Vansteenkiste, Soenens & Van Petegem,
2015).

7KH EHQHILWYVY RI WHDFKHUVY DXWRQRP\ VXSSRUW LQ \sFtubdiegFH FODV\
JRU LQVWDQFH WHDFKHUTV DXWRQRP\ VXSSRUW -40Qiny (BbddienbH OHV VR
JOLQN 6KLHOGV 6HHOEDFK %DUUHWW .RFRJOX .DQDGOO
.DQDGOO 7 Hh@nfy IS tippbXt BndbkeS\sRidents to make their own choices, make decisions, and
WDNH RQ OHDUQLQJ UHVSRQVLELOLWLHY LQ VFLHQFH OHVVRQV $NolLC
VFLHQFH WHDFKHUV LV SRVLWLYHO\ U kb BalfeffiGacy anhd\asixvenre@ W VY D XW I
science over time (Jungert & Koestner, 2015).

5HHYH OLVWHG WKUHH FRQGLWLRQV IRU VXSSRUWLQJ DXWRQRP\
LL ZHOFRPLQJ VWXGHQWVY WKEBXJKMQG |IHHOLQX®SRDUMLGHKDWYKBH

development and capacity for autonomous-segfulation. In contrast, when autonomy support is not provided,

a controlling authority uses pressure tactics to make students think, feel, or behave in the twagtiar

VXJIJHVWY WKHUHE\ RYHUUXQQLQJ VWXGHQWVY SHUVSHFWLYHV DQG

coercive or attentiotiaking techniques that include punishments (Reeve, 2009; Zhou et al., 2009). With this

controlling authority, the qualt Rl VWXGHQWVY HQJDJHPHQW LQ WKH FRXUVH DOVR

will end up having a superficial quality engagement by psemdmging in classes, as they may feel that it is

risky to resist the academic pressures of highly controlling &xacfThe fact that students study only the

subjects required by their teachers indicates that this engagement remains limited and superficial (Assor,

Kaplan, KanatMaymon & Roth, 2005).

THDFKHUVY LQYROYHPHQW

Teachers who prioritize involvement spendéimith students to establish positive relationships, express their
care, and share their needs and feelings (Archambault et al., 2020). Involved teachers can establish close
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relationships with students and give them adequate feedback. Through involvétin@ctswtsuch as showing

students interest and affection, adapting to their needs, and providing emotional stgxpoiiers can also meet

WKH VWXGHQWIVY QHHGV IRU UHODWHGQHVYV ZKLFK LV RQH RI WKH E
StuUGHQWVY QHHGY DUH PHW ZLWK SRRU JXLGDQFH DQG OLWWOH LQ
schoolwork may become uncertain (Stornes, Bru & Idsoe, 2008). Some studies have reported that the higher the
students perceive autonomy and structure supibarhigher they perceive teacher involvement (e.g., Hornstra

HW DO THDFKHUVY LQYROYHPHQW HQFRXUDJHV VWXGHQW HQJ
engagement (Hospel & Galand, 2013; Sierens, Vansteenkiste, Goossens, Soenens & DocBkir?ed®;

Belmont, 1993).

THDFKHUVY VWUXFWXUH VXSSRUW

The other teacher support variable discussed in this study is the structure that a teacher provides in the
classroom. The structure refers to conveying clear expectations for the kind of studeintr i®haroviding
clear instructions, comprehensive assistance, and feedback regarding their proficiency (Lietaert et al., 2015;
Sierens et al., 2009). The structure created by teachers in the classroom environment is the one in which they
communicate withthe students clearly and understandably to convey what they expect from them, exhibit
behaviors in conformity with what is expected of them, and give them positive feedback (Connell & Wellborn,
ERQVHTXHQWO\ VXFK D VW UndkoWwakderdswzé. i@ Oor@inu&ibh\(SeMhx & QW VT E
2009). Also, the structure in the classroom environment includes a clear and understandable layout, definite
plans and objectives, explicitly stated procedures, anghastd tasks. In this manner, stoidewill know better
how to achieve goals since the structure provided include helping students participate in a task (Sierens et al.,
2009; Skinner & Belmont, 1993).

7KH UHODWLRQVKLS EHWQZWH BDQ GV W I KIGHIOW VETHKPYORFWLYH HQJDJHPHC

Many f DFWRUV LQIOXHQFH VWXGHQW HQJDJHPHQW 9DQ 8GHQ 5LW]JHQ =
HQJDJHPHQW LQ WKH FRXUVH JHQHUDOO\ LQFOXGH SHHUV WHDFKHUV
task characteristics (e.g., FredrickQDBXPHQIHOG 3DULYV <XDQ .LP 6WXGHQ\
WKH OHVVRQ LV OLQNHG WR WKH WHDFKHUVYT EHKDYLRU 7DV DQ
(Kuh, Kinzie, Buckley, Bridges & Hayek, 2006; Zepke, Leach & Butler] 20 Research has shown that the

studies in the literature generally support the idea that teacher behavior is positively related to student
engagement (e.g., Jang et al., 2010; Kiefer, Alley & Ellerbrock, 2015; Lam et al., 2012; Marks, 2000; Martin &

Collie, 2019; Skinner, Furrer, Marchand & Kindermann, 2008; Skinner & Belmont, 1993) as well as those that
RQO\ GHDO ZLWK WKH UHODWLRQVKLS EHWZHHQ WKH WHDFKHUVY DX
support and the engagement of the studentstodhrse (e.g., Jang, Kim & Reeve, 2016; Lietal., 2020; Reeve

etal., 2004). For instance, Benlahcene, Awanp VKLP DQG .DXU IRXQG WKDW WHDFKH!
was positively associated with classroom engagement in their experimental studgdeitraduate students

(n = 266) at a large public university in northern Malaysia. In another study, Jang et al. (2010) reported that, in
addition to the autonomy support given to the students inyears 9VWU XFW XUH VXSSRUW DFFRXQ\
colHFWLYH EHKDYLRUDO HQJDJHPHQW 7KHLU UHVXOWY VKRZHG WKDW
ZHUH SRVLWLYHO\ UHODWHG WR WKH VWXGHQWVY EHKDYLRUDO HQJDJ
relationship between 74frade student@ = 744) perceptions of classroom environment;sfi€acy beliefs,

DQG HQIJDJHPHQW LQ WKH VFLHQFH FRXUVH 7KH UHVHDUFKHUYV UHYHL
DFFRXQWHG IRU VWXGHQWVY HQJDJHPHQW LQ WKH OHVVRQ LQ D SRVL

In this study: (1) the level of autonomy support, involvement, and structure support provided by teachers will be
examined; (2) teachers will be profiled according to the level of exhibiting such teacher behaviors; and (3) it

will be investigated whether or hehere is a difference between the collective engagements of students in
classes concerning different teacher profiles. The structure support, involvement, and autonomy support
SURYLGHG E\ VFLHQFH WHDFKHUV LQ WKHL Wldetdd shgdgdrie® erB QG W KH
identified through observations. Generally, previous studies have measured these variables given student
perceptions (e.g., Hornstraet al., 2021; Stornes et al., 2008). However, one of the limitations of this method is

the uncerinty of whether the students gave candid answers. It has been recommended that observations be used

to overcome this limitation (Jang et al., 2016). For this reason, the original aspect of this study is that it
determines teacher behaviors and studenagement levels by making observations. Class profiles will be
LGHQWLILHG DFFRUGLQJ WR WHDFKHUVY EHKDYLRUVY DXWRQRP\ VXSS
engagement levels of students in classes with different profiles will be compared.
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Method
Design

This is a crossectional quantitative study aiming to compare the collective engagement levels of students in
classes with different profiles shaped by teacher behavior. To conduct the study, the researchers decided to
focus on science $sons; hitherto, they determined certain classrooms taught by different science teachers in
different schools with whom they attended the classes for the study. It attempted to explore the extent of
autonomy support, involvement, and structure provideddignce teachers while teaching and the extent of
VWXGHQWVY FROOHFWLYH HQJDJHPHQW E\ XVLQJ D VWUXFWXUHG REVI

Sample

The study sample was selected according to the convenience sampling method. The participants comprised 41
science teachers imne middle schools located in one of the largest provinces in eastern Turkey and 1018

middle school students. Of all the teachers, 27 were female, while 14 were male. Approximately 59% of the
teachers were science teachers; 17% were physics, chemisinlogy teachers; 17% of all the teachers had

graduated from the physics, chemistry, or biology departments of science faculties; 5% from integrated physics
chemisty ELRORJ\ WHDFKHUV DQG IURP LOQVWLWXWHYV Rrangeg@d¥ehDWLRQ 7
1 to 35 years, with an average of 16.BDE 9.18) years, and their weekly teaching hours varied between 12

and 30, with an average of 23.8I0= 3.78) hours.

Of all the study participants, 33.8% were in Year 6, 36.4% in Year 7, and 29 88ar 8. Sixth graders were
in the age range of 11 and 12 years, seventh graders of 12 and 13 years, and eighth graders of 13 and 14 years.

Data collection tool

We used an observation form developed by Reeve, Jang, Carrell, Jeon and Barch (2@i%eMagion form

included four sbbGLPHQVLRQV WHDFKHUVY DXWRQRP\ VXSSRUW LWHPV WE
VWUXFWXUH VXSSRUW LWHPVY DQG VWXGHQWVY FROOHFWLYH HQJEL
given in the sulmlimensions. With its bipolar style, the observation form includes negative statements (1 point)

on the left and positive statements (7 points) onthe right. The observation form was adapted into Turkish by the
researchers. First translated into Turkisle, form was then assessed by two field experts regarding clarity and

cultural appropriateness and arranged in line with the recommendations. Afterward, the form was sent to a
language specialist together with its original form so that it would be examiteadns of language suitability,

as a result of which the Turkish formwas edited and given its final form. The Turkish version of the observation
formis given in the Appendix. Considering the reliability analyses made onthe scores taken from the form a
UHVXOW RI FODVVURRP REVHUYDWLRQV \WidndddRn@secBlculated aD@/SKD FRH
IRU WHDFKHUVY DXWRQRP\ VXSSRUW IRU WHDFKHUVY LQYROYHPH
IRU VWXGHQW \AgeretOOHFWLYH HQJ

Table 1. SulDimensions of the observation form ssampleitems

7THDFKHU Controlling language 1 2 3 4 5 6 7 Informational language
autonomy I SRQWUROOLQJ F T, Qi&idhal
support ¥ 6 KRmhudtBave to, got to f )OH[LEOH

F 3UHVVXULQJ UL. t 1RW DW DOO
7THDFKHU Seemscold, closed 1 2 3 4 5 6 7 Seemswarm,open
involvement F %XVLQHVY OLNH ¥ ([SUHVVHYV

caring
I 'RHVY QRW HQMR\ 1 'R Hnjoys time with

Ss
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7THDFKHU Poorleadersip 1 2 3 4 5 6 7 Strongleadership
structure $)DLOV WR VKRZ O T 2UJDQL]HG
conductor
¥ 1R SODQV QR JR t &OHDU sSODQ'
6 W XGHQV Verballysilent 1 2 3 4 5 6 7 Verballyparticipating
collective ¥ 6WXGHQWYV GR T 6BWXGHQWYV
engagement  questions, discuss guestions, discuss

Data collection process

The first and second authors collected the data by observing 41 science teachers and their students for one
FRXUVH KRXU 7KH REVHUYHUYV -Ruppative) YrivdoGrerdé it CaRdKsith it tvir§upPoxteR Q R P\
behaviors and rated them considering illustrative descriptors in the observation sheet. On the other hand,
VWXGHQWVY FROOHFWLYH HQJDJHPHQW ZDV UDWHG E\ ORBWNLQJ DW W
WKHLU H[SUHVVLRQ LQWHQVLW\ DV VXJIJHVWHG E\ 5GHHYH HW DO

means that most or almost all of the students expressed the behavior, and when they did express it, they did so
LOQWHQVHO\" 2804 HYIB7HImthefdst part of the process, two researchers were present in the same
classroom at different spots and made observations together for 4 course hours. At the end of the observation
process, the researchers compared the scores theyngheedbservation form and calculated the agreement

UDWH EHWZHHQ WKHP 7KH SHUFHQWDJH RI DJUHHPHQW EHWZHHQ W
IRUPXOD 35HOLDELOLW\ >1XPEHU RI $JUHHPHQWYV IXPEHYU RI $IJUHF
Huberman, 1994). The agreement between the observation scores of the two researchers was found to be 78%.
After achieving the required agreement percentage, the researchers continued their classroom observations
VHSDUDWHO\ 7KH YDUWREGRHPY RXSBRDMKHUWIRDXHPHQW DQG VWUXFW
collective engagement were formed by taking the mean values of the scores, varying between 1 and 7, as given

by the researchersto the items in eachdintension.

Data analysis

Descrigive statistics, cluster analysis, and independent samglests were performed using IBM SPSS
6WDWLVWLFV WR DQDO\|H WKH VWXG\TV YDULDEOHV ,Q WKH GHVFU
mean and standard deviation were calcuaté# R GHWHUPLQH WKH OHYHO RI WHDFKHUVY C
DQG VWUXFWXUH VXSSRUW DQG VWXGHQWVYTY HQJDJHPHQW ZKHUHDYV
WHDFKHUVY EHKDYLRU SURIL OtesYwa$ Qseld QoGlet& iMiQeGtie) W nd Ehers @tV W
difference between the collective engagements of students in classes with different teacher profiles.

Results

Descriptive statistics

Descriptive statistics for the variables of the study are presented in Table 2. Compareel toidpthint of the

VFDOH DOO WHDFKHU YDULDEOHY DQG VWXGHQWVY FROOHFWLYH HQ.
t0 5.86.

Table 2. Descriptive statistics

M SD Min-Max Skewness Kurtosis
Teacher autonomy support 5.74 .94 3.21-6.94 -1.30 1.07
Teacher involvement 5.72 1.13 2.757.00 -1.04 .67
Teacher structure support 5.86 1.02 2.837.00 -1.31 1.38
6WXGHQWVYT FROOI} 547 1.36 2.20:7.00 -.87 -.09

Cluster analysis

A cluster analysis was conducted to determine the teatfielSURILOHY LQ WKH REVHUYHG VFLI
means cluster method was used by restricting the number of clusters to two, three, and four, respectively. The
analysis with two clusters provided the most interpretable results. In the first clusteHdddy T DXWR QR P\



IJCER (International Journal of Contemaoy E@cational Researy

involvement, and structure were centered at 6.04, 6.05, and 6.17 points, while in the second cluster, they were
centered at 4.00, 3.79, and 4.03 points, respectively. All three variables were found to significantly impact
which cluster tedwers were grouped into (Table 3). The first cluster (n = 35) involves teachers who have high
autonomy support, involvement, and structure support, while the second cluster (n = 6) involves teachers,
considering the migboint (4) of the observation itemsitiwrelatively lower autonomy support, involvement,

and structure support in science class. Therefore, ttféardl2d clusters can be named high supportive and
moderate supportive, respectively. Figure 1 shows the levels of variables in each cluster.

Table 3. Cluster centers and F values

Cluster centers F p
Cluster 1 Cluster 2
High supportive Moderate supportive
Autonomy support 6.04 4.00 58.561 .000
Involvement 6.05 3.79 40.685 .000
Structure support  6.17 4.03 49.641 .000
.au‘tonomy
7 Hinvovement
[ structure
.
o
B8
- 1
-
.
T |
1 2

Cluster Number of Case

Figure 1. Levels bvariables within clusters

Independent samples-test

After obtaining two teacher profiles within observed classrooms, an independent sateptesas performed

WR H[DPLQH ZKHWKHU VWXGHQWVY FROOHFWLYH Hppartvd grefteQW GLIIH
Since the number of teachers within each cluster is different, the homogeneity of variance assumption was
FKHFNHG DQG /HYHQHTV WHVW VKRZHG WKDW=W.&I)\AdDtdRaMPtiaV LR Q LV
normality test indicged the normal distribution of low supportive clusters even though they have a small

number of observations (Shapiwilk test statistic = 0.90p = 0.40). Independent sampletest showed that

students in classes taught b’é teachers who have highly siwppteaching profiles have statistically

=5.82,SD = 1.07do)=5.03,p< 0.05) than students taught by moderate

supportive teachersi = 3.43,SD= 1.08). The etaquared value of 0.39 iiwhtes a large effect size (Cohen,
1988). Table 4 presents the findings of thétHVW IRU VWXGHQWVY FROOHFWLYH HQJDJHP/|

significantly higher collaboratio

Table 4. Results of independent sampl&4tH VW IRU VWXGHQWTV FROOHFWLYH HQJDJHPH
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n o] SD t df p
High supportive profile 35 5.82 1.07
Low supportive profile 6 3.43 1.08 5.03 39 000
p< .05
Conclusion

7KLV VWXG\ DLPHG WR UHYHDO WKH FODVYV SURILOHV DFFRUGLQJ WR
VWXGHQWVY FROOHFWLYH HQJDJH PipilesL The Vebdher Qehaliord adtkeseeld imH U H Q W
WKLY VWXG\ LQFOXGHG WHDFKHUVY DXWRQRP\ VXSSRUW LQYROYHPH
engagements comprised their task engagements and work to influence the flow of classroors.autiyE s

RI REVHUYDWLRQ GDWD LQGLFDWHG KLJK OHYHOV RI WHDFKHUVY DX
6LPLODUO\ WKH VWXGHQWVY FROOHFWLYH HQJDJHPHQW OHYHOV ZHU'

According to the cluster analysis performed to specify scietBFKHUVY SURILOHYVY WKH DSSUR
FOXVWHUVY WXUQHG RXW WR EH ORVW WHDFKHUVY DSSUR[LPDWHO\
VWUXFWXUH VXSSRUW DQG LQYROYHPHQW VHHPHG Kwate HigllyWKH LUV
supportive. In other words, the important factors that made up this cluster were high autonomy support,
structure, and teacher involvement. Approximately 15% of the teachers were inthe second cluster. The teacher
behaviors in the second cliéHU VHHPHG WR EH JDWKHULQJ DURXQG WKH PLGSRLC
profiles in the second cluster were found to be moderately supportive. Therefore, the teachers were found to
provide a highly supportive attitude in most of the sciencesels, while those in the remaining science classes
seemed to provide moderate support. Though it should not be forgotten that this may be related to the selected
VDPSOH LW FDQ VWLOO EH FRQVLGHUHG VDWLVIDFW&iDboEHFDXVH
motivation and engagement of students (Fredricks et al., 2004; Kuh et al., 2006; Lam et al., 2012; Lietaertetal.,
2015; Rolland, 2012; Tas, 2016). Undoubtedly, in learning environments where students are cared for and given
the feeling thattieir wishes are considered, student interest and engagement in the course are likely to increase

3DWDOO HW DO 7VDL . XQWHU /*GWNH 7UDXWZHLQ 5\DQ
seem to increase their s@bnfidence and enabtbem to enjoy job satisfaction (Cheon, Reeve, Yu & Jang,

7TKXV WHDFKHUVY VHQVH RI FRQWURO RYHU WKHLU EHKDYLRU

minimized (Costa, Soenens, Gugliandolo, Cuzzocrea & Larcan, 2015).

The present study cqrared the collective engagement levels of students with different science teacher profiles.

7KH UHVXOWV VKRZHG WKDW WKH VWXGHQWVYT FROOHFWLYH HQJDJHP
showing higher levels of supporting behavior than thedk teachers showing moderate level behavior. In

other words, students were more likely to focus their attention, display effort, participate verbally, persist during

the challenge, and have a positive emotional tone when their teachers were mesgppegde. This finding

is in line with the premises of the SDT since it links the characteristics of the learning environment with
VWXGHQWVY PRWLYDWLRQ DQG HQJDJHPHQW LQ WKH FRXUVH 5HHYH
environment meetsheé psychological needs of individuals, individuals will be able to engage emotionally,
behaviorally, and cognitively in their environment (Connell & Wellborn, 1991). Among the factors that stand

out in influencing the motivation of individuals in the so€aHQYLURQPHQW DUH WKH WHDFKHU T\
autonomy and the structure provided by the teacher in the classroom environment (Connell & Wellborn, 1991).
,QGHHG 3$XWRQRP\ VXSSRUW LV VHHQ DV SURPRWLQJ viherWtK DXWRQ
RFFXUV DORQJ ZLWK VWUXFWXUH FRPSHWHQFH DV ZHOO ~ 5\DQ 'HFL

$XWRQRP\ VXSSRUW VKRZQ LQ WKH FODVVURRP HQYLURQPHQW SOD\V
Reeve & Song, 2016; Cheon, Reeve & Vansteenkiste, 2020; Jan@étld; Lietaert et al., 2015; Reeve, 2013;

5HHYH 7TVHQJ 8oDU 6XQJXU ,Q WKH FODVVURRPY ZKHUH D
FRQVLGHU VWXGHQWVY WKRXJKWY IHHOLQJY DQG EHKD¥thRibVY DQG L
ideas, and choose activities in line with their interests and wishes. Moreover, with the autonomy support
provided by a teacher in the classroom, students are likely to concentrate more, thereby showing more effort to
achieve the given task (Jamg al., 2010). Based on our findings, which are compatible with the literature, it
FRXOG EH FRQFOXGHG WKDW WKH WHDFKHUV IHG WKH VWXGHQWVI
challenging tasks, that they used informative language instead wbliog language, and that the collective
HQJDJHPHQWY RI WKH VWXGHQWV LQ WKH VFLHQFH FODVVHV ZKHUH
perspectives and feelings were at a higher level. Teachers who are satisfied with their need for retatedness
HVWDEOLVK UHDO DQG VLQFHUH UHODWLRQVKLSY ,Q FODVVURRPV ZK
motivation and class participation have increased. Teachers with high autonomy support feel useful and
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resourceful, thus achieving moretiséaction in their lives and in their work (Reis, Sheldon, Gable, Roscoe &
Ryan, 2018).

7KH WHDFKHUVY VWUXFWXUH VXSSRUW ZKLFK LV DQRWKHU WHDFKHL
denotes the idea that teachers should guide theadests step by step to become successful in a given task
(Vansteenkiste et al., 2012), as well as giving constructive and positive feedback (Carpentier & Mageau, 2016;
Mouratidis, Michou, Aelterman, Haerens & Vansteenkiste, 2008). Teachers with suchexinstiestare likely

WR LQFUHDVH WKHLU VWXGHQWYV HQJDJHPHQW ZLWK WKH OHVVRQV
5HHYH 7VHQJ 8oDU 6XQJXU $V VLPLODUO\ PHQWLRQHG LQ
that studentseind to exhibit a higher collective engagement in science classrooms where teachers are clear,
predictable, and understandable (clear expression of learning goals) and use informative and constructive
feedback in classroom environments where they suppodests (strong leadership, mutimensional

support). Teacher involvement, the last teacher behavior examined in this study, is an important predictor of
student engagement (Tucker et al., 2002; Vollet et al., 2017). The more positively the teaclus wieheand

supports students, the more positive response the students will give (Valdes et al., 2021). Likewise, the more
teacher involvement students feel, the greater their engagement in the lesson (Hornstra et al., 2021; Hospel &
Galand, 2013; Sierenst al., 2009; Skinner & Belmont, 1993). In our study, we found higher collective
engagement of the students in the science classes with teachers who showed their care and compassion and
spared enough time for their students.

Given the findings, it can b VVXPHG WKDW WHDFKHU EHKDYLRUV SOD\ D FUXF
engagement. It is noteworthy that there is a statistical significance between the mean collective engagement
scores of the students in both groups. The moderately supportive rtgaofiée indicates that student

engagement is low; that is, it is below the mean score of the scale, whichis 4. Based on suchresults, it can thus

be concluded that if high student engagement is to be achieved, the teacher profiles should be abdge modera
THDFKHUVY VWUXFWXUH DQG DXWRQRP\ VXSSRUW {céntahel tdachiidD U QL QJ |
(Jang et al., 2010; Reeve & Jang, 2006; Sierens et al., 2009). Ateacher who adopts such an approach supports
WKH GHYHORSPH Q AtoRitenc/ by Gltb @y Yhm\tdad i@ake choices in the lesson. Alse, non
controlling informative language, listening to students, and responding reasonably (autonomy support) help a
student feel important. In this way, teachers can help the students topdthest creativity, find original ideas,

and come up with solutions. Science teachers who are capable of demonstrating strong leadership during the
lesson, supporting their students with tips and reminders, providing a clear and understandable lesson
orgaQL]DWLRQ DQG ILQDOO\ JLYLQJ LQVWUXFWLYH DQG LQIRUPDWLYH
ZKR FDQ FRPPXQLFDWH FORVHO\ ZLWK VWXGHQWY DQG PDNH XVH RI W
involvement) can help students not otdybe more active but also to be more attentive and persistent in their
assigned tasks. Teacher involvement helps teachers be energetic, effective, and passionate about their work. In
other words, involved teachers can motivate themselves and act effigatid energetically in the given tasks

(Klassen et al., 2012). Success, power, and relationships support both functionality and harmony of individuals
(Patrick, Knee, Canevello & Lonsbary, 2007).

Recommendations

Structured teaching activities suppogiautonomy are an ideal example of motivation that may have important

and wideranging educational benefits. Teachers who know how to support autonomy and establish structure

and practice it in their classrooms will likely foster increased student motivad engagement. Apart from

these, adopting such an approach will help them perform their job devotedly, besides establishing a sound and
satisfying relationship with their students (Cheon et al., 2020). In this regard, teachers can be trainedt increa

their autonomy support, involvement, and structure support. The training content may cover topics such as
giving students a chance to choose among different activities, as well as how to be clear and understandable
about their expectations from the stats. By conducting experimental studies, the impact of such training on

student engagement in a course could be examined more. Thus, it would be possible to establisima cause
HITHFW UHODWLRQVKLS EHWZHHQ WHDFKHUmM{ syppoit) XardVsxuddht V XS SR L
HQJDIJHPHQW )XWXUH VWXGLHYVY PD\ IRFXV RQ GLVFXVVLQJ VWXGHQW
interviews with students in addition to classroom observations. Furthermore, by interviewing the teachers, it can

be attempteditreveal the reasons for displaying their relevant behaviors in the classroom and their views on the
effects of such behaviors on their students.

This study designated the science course forits purposes and examined the behaviors of science tdahers and
collective engagement of students in science lessons. We believe comparing the results by conducting similar
studies in other disciplines will be useful. Finally, the study has some limitations that should be acknowledged.
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It should be noted that comience sampling used for selecting the classes in which the observations were made
in this study limited the generalizability of the results. The results obtained from this study are limited to
observing 41 science teachers and their students for oneedmws Including more classes may be useful to
reveal additional teacher profiles, if any. The only data collection tool was an observation form; interviews with
students and teachers can be accompanied for gathering more detailed data. Additioni#bliyshady was
conducted before the main study, which is another limitation.
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Appendix: Turkish version of the observation form
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Abstract

This study was conducted to examine the effect of mathematical modelling activities on the mathematical
modelling skills of secondary school students in the context of STEM education. The study was designed
according to the embedded design, ohthe mixed research methods. The study group of research consists of

66 eighthgrade students studying in a public school in the central district of a large province in the south of
Turkey in the 2022021 academic year. While the criterion sampling m&tboe of the purposeful sampling
methods, was used to determine the quantitative study group of the research, the maximum variation sampling
method was used to determine the qualitative study group. On the other hand, in the context of STEM education,
matematical modelling problems, evaluation rubric and s&tmictured interview forms were used as data
collectiontoolsinthe research. As aresult of the research; It was concluded that mathematical modelling activities
in the context of STEM educationgitively improved the mathematical modelling skills of secondary school
students. In addition, it has been concluded that the students who receive education with mathematical modelling
activities applied in the context of STEM education gain differentdigeiplinary perspectives, experience
positive developments in their thinking skills, adapt to group work more easily, and increase their interest in
engineering and technology.

Keywords: STEM education, Mthematicainodeling, STEMbased mathematicalodeling activities
Introduction

In today's world, it is essential that people who can adapt to technological advances acquire 21st century skills
(NSTA, 2011) so that they can grow up more competent and better equipped. From this point of view, STEM
education, as a combination of science branches such as science, technology, mathematics and engineering,
emerges as an important paradigm for individuals to gain an interdisciplinary perspective in solving the problems
they encounter in daily life and to#dop their higklevel thinking skills. These highearder thinking skills are

mostly referred to as 21sentury skills appear in various waysin different studies and research (Byee, 2010;
Wagner, 2008; Windschitl, 2009). According to many researcheise tkills include higkevel thinking skills

such as critical thinking, estimation, problesnlving, and reasoning and social skills such as cooperation,
entrepreneurship, communication, creativity, and innovation (English & Watters, 2004; NCTM, 2Q@2€x;$hay

for 21st Century Skills, 2015).

From this point of view, one of the main purposes of the mathematics course is to provide students with problem
solving skills (NCTM, 2020; Partnership for 21st Century Skills, 2015; MoNE, 2018). Mathematics also
contributes to 21stentury skills as a discipline that has been continuously developed for centuries and is
essentially problersolving (Mevarech & Kramarski, 2003), which has been finding solutions to the various and
most interesting problems of humanity many years. In this context, modelling mathematical modelling is one

of the mathematics teaching approaches that helps individuals establish a relationship between mathematics and
ILQG GLIITHUHQW VROXWLRQV WR UHDO OLIH$IWRBEGHPW I GBOPKEDFN 'RE
2016). modelling As one of the mostimportant elements enablingthe transitionto STEM education, mathematical
modelling can be defined as expressing and solving a problem encountered in daily life mathematically a
adapting the mathematical solution to daily life (Berry & Houston, 1995; Cakiroglu & Dedebas, 2018; Doruk &

8P D\ %RUURPHR )HUUL &URXFK +DLQHYV %OXP /HL %0
modelling studies use other branchesa@é&sce such as science and technology, engineering, and mathematics,

in solving daily life problems. In this context, mathematical modelling applications, together with an effective

" Corresponding AuthoiYaprak Armutcpyaprakarmutcu01@gmail.com
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STEM education, significantly contribute to students' analytical thinkikitis, problemsolving skills, and
assimilation of technologhased learning processes (e.g., Cakiroglu & Dedebas, 2018; Doruk & Umay, 2011;
Niss, Blum & Galbraith, 2007; Crouch & Haines, 2007; Kaiser,2017;Lesh & Doerr,2003; Mason, 1998; English,
Hudso & Dawes, 2013; Kertil & Gurel, 2016; Lesh & Zawojewski, 2007).

On the other hand, when the studies on STEM education are examined in the literature, these studies mostly focus
on teacher candidates (Bergsten & Frejd, 2019; Yildirim & Altun, 2015; Yid& Turk, 2018) and teachers
(Weber2015; Du Plessis, 2018; Geiger, 2019) competencies and attitudes are examined (Yildirim & Turk, 2018).
Studies with students (Atit, Power, Veurink, et al., 2020; Cho & Lee, 2013; Miller, 2019; Rozgonjuk, Kraav,
Mikkor, etal., 2020) are mostly about academic success and are generally experimental studies (Bergsten & Frejd,
2019; Yildirim & Turk, 2018). Other areas of study for the STEM approach are scale development and analysis
studies (Buyruk, & Korkmaz, 2016). A be seen from the relevant literature, a limited number of studies
examining STEM education and mathematical modelling activities together, generally; these are the opinions of
teachers and students about the use of mathematical modelling as a tdgVire8dcation (Guder & Gurbuz,
2018English & Mousoulides, 2015) and research on the application of mathemmatidelling in STEM
HGXFDWLRQ %HUJVWHQ )UHMG '"HULQ $\GOQ (QJOLVK OR
available literatureno study has been found that examines the effect of mathenmatidelling activitieson

students' mathematical modelling skills in the context of STEM education.

In this context, for example, Derin and Aydin (2020), as a result of their researckimtivay examined the use

of the STEM education approach in teacher education, concluded that the STEM education approach provided
significant and positive improvements in the mathematical modelling and praaling skills of teacher
candidates. Similayl Bergsten and Frejd (2019) concluded in their study that teacher candidates could
successfully designinnovative STEM activities using mathematics and mathematical modelling after the training
they received for STEM education and twefitgt-century skils. Again, English and Mousoulides (2015)
examined the bridge construction processes of gjsible students with a STEbMased modelling activity. As a

result of the study, they concluded that the students understood the nature of {molbieg) carefuly analysed

the complex data involved in solving rddk problems, and produced more than one acceptable solution.

A limited number of studies (Bergsten & Frejd, 2019; Derin & Ayd2020; English & Mousoulide®015), in

the literature examining STEM edation and mathematical modelling activities together. Based on this idea, this
study was conducted to examine the effect of mathematical modelling activities on the mathematical modelling
skills of secondary school students in the context of STEM edurcatid contributing to the field. For this
purpose, answers to the following questions were sought:

1) What are the students' pieest and postest problems regarding the results of mathematical modelling problems

in the context of STEM education?

2) Whatare the students' views on the solution process of mathematical modelling problems in the context of
STEM education?

Literature Review

Mathematical Modelling

Mathematical modelling can be defined as mathematically expressing a problem encounteip difien alad

DGDSWLQJ LWV VROXWLRQ WR GDLO\ OLIH %OXP /HL %o 4XDUWHU
&URXFK +DLQHYV .DLVHU %HUU\ +RXVWRQ $FFRUC

modelling process can be messed as making assumptions by understanding and analyzing thendal

situation in the mathematical world and interpreting the result in the real world. In the mathematical modelling

approach, realorld problems usually consist of interdisciplingnpblems. However, many researchers have

stated that mathematical modelling applications are one of the most important elements in the development of

students' analytical thinking skills, problesolving skills and the qualifications they needin the tetimy-based

information age (e.g. Lesh & Zawojewski, 2007; Niss, et al., 2007).

On the other hand, the competencies required to perform the modelling process largely overlap witfirstve nty
FHQWXU\ VNLOOV $UOHEDFN 'RHUUM2Y1HL@JOLVERUWLJIXH WKILRPKR Q
researchers emphasize that mathematical modelling should be given more place in school mathematics (Blum,
*DOEUDLWK +HQQ 1LVV 'RRUPDQ *UDYHPHLMHU *DUFtD O
From this point of view, mathematical modelling practices are frequently encountered in classroom activities as

an important factor in developing students' critical thinking, generalization and abstraction skills (Boaler, 2001;
.HUWLO *«UHO Zawojewskiy2007; Lingefjard,2006; NCTM, 2020). The purpose of mathematical
modelling; to reveal students' creative and critical aspects, to help them develop positive attitudes towards
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mathematics, to teach them to easily understand mathematical coaoepte solve and formulate unique
problems.

Many researchers on mathematical modelling have pointed out different modelling approaches (Borromeo, Ferri,
+OGOURJOX %XNRYD *gHDUDPDQDLVHWDD % 7KH PRVW JHQH

approach consists of simplification, mathematization, interpretation and verification stages as a cyclic process.

From this point of view, the simplificationis more understandable to the visillalaflany problems encountered

in real life and the students' visual skills. Mathematization can be expressed as the transformation of mathematical

models that students create in their minds into mathematical expressions through symbols. Interprétation a

Verificationcanbe expressed as the accuracy of the mathematical models theyformin their minds to be controlled

E\ WKHPVHOYHY DQG LQWHUSUHW WKH UHVXOWY DFFRUGLQJ WR GDLO'

Greer & De. Corte, 2002)

Stem Education and Mathematics

STEM education is an interdisciplinary approach that covers the entire educational process-gonoplr&o

higher education (Gonzalez & Kuenzi, 2012; Hom, 2014). Many researchers describe STEM education as an
integratedapproach that combines science, engineering, technology and mathematics disciplines with different
VXEMHFWY LQ GDLO\ OLIH %HUOLQ :KLWH &DNOURJOX 'HGHEDV
modelling also includes science, engineegnd mathematics by dealing with opended realife problems.

Again, mathematics plays a very important role in the process of understanding and predicting the world, which

is a fundamental purpose of STEM education. Therefore, experiencidfeegidications and mathematically
modellingrel ZRUOG VLWXDWLRQVY DUH DW WKH KHDUW RI HITHFWLYH 67(0 H!
& Dedebas, 2016). In this context, mathematical modelling studies, which are one of the tools that enable the
trarsition to STEM education, provide students with the opportunity to create models for the solutioifef real

problems, enable students to develop thinking skills and use their science, and technology and engineering
knowledge and designs in the problsoiving process (English, 2009; Chamberlin & Moon, 2006; Dogan et al,

2018; Zieffler & Garfield, 2009; Lesh & Caylor, 2007; Lesh, Hoover, Hole, Kelly, Post 2000; Shahbari & Peled,

2017).

On the other hand, STEM education teaches students to look at bkenpsdhey encounter in daily life with an
interdisciplinary approach and provides opportunities for students to renew themselves and increase their
capacities. Many researchers emphasize that with STEM education, students have made significant progress in
becoming students who are interested in learning, actively participating in discussions and questioning (Breiner,
Harkness, Johnson & Koehler, 2012; Kovarik, etal., 2013). In this context, it is very important to implement an
integrated education model ischools with the STEM education approach. Integrated education improves
students' ability to relate to reabrld problems, their ways of thinking, their problesolving and reasoning

skills, their ability to use science and technology for mathemaiicwepts, and better understanding is achieved
through interdisciplinary connections. Again, many researchers emphasize the importance that activities prepared
within the scope of STEM education should aim to dewvelop students' skills such as analyzingingrod
designing, expressing mathematically and communicating (Berlin & White, 2012; Bryan, Moore, Johnson &
Roekrig, 2015; Bybee, 2013; Corlu, Capraro & Capraro, 2014). Content or context dimensions are the most used
STEM approaches in implementing STEMueation (Roehrig, Moore, Wang & Park, 2012). In this context, in

the content dimension, the relevant fields are organized as a single field, and the program is prepared in a holistic
way, while in the context dimension, a discipline is taken to the cantiesther disciplines are used to teach this
discipline.

Method

This research, was carried out to examine the effect of mathematical modelling activities on theirs mathematical
modelling skills in the context of STEM education and make a contributitwe titkeld, was designed according

to the embedded design, which is one of the mixed researchmethods. Embedded design are a pattern that emerges
by taking one of the researcher's quantitative or qualitative research designs as the basis and emlweteing the
design (Creswell 2018; Creswell & Plano Clark, 2017). This study investigated the effect of mathematical
modelling activities based on STEM approach on students' modelling success. In this studye gpguasental

design with a pretest posttesintiml group was used. In this process, the data obtained by taking the opinions of

the students on mathematical modelling activities based on the STEM approach were also supported with
guantitative data.

Study Group
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The study group of research consistatital of 66 eightigrade students studying in a public schoolinthe central
district of alarge province in the south of Turkey in the 2@RR1 academic year. In this context, 33 students in

the study group, who were educated in the elective Mathesngbplications Course, were determined as the
experimental group and 33 as the control group. The experimental group consisted of 15 female and 18 male
students; the control group consisted of 17 female and 16 male students. In the determinationdyf ¢heugi
according to the criterion sampling method, the students; It was taken into account that they regularly attend
school, are open to learning new methods in teaching, have a more positive attitude towards the lesson, and
participate voluntarily inhe implementation process.

On the other hand, the study group consisting of 7 students, which is within the scope of the qualitative dimension
of the study, was determined according to the maximum diversity sampling, one of the purposive sampling
methodsAccording to the maximum diversity sampling, research should reflect the diversity of individuals who
may be a party to the problem at the maximum level (Morgan & Morgan, 2009; Neuman & Robson, 2014; Patton,
2014). Within the scope of this study, theesff of mathematical modelling activities on students' mathematical
modelling skillsin the context of STEM educationwas examined accordingto the views of students with different
mathematical achievements. Accordingly, two of these students have loaweonedium, and the other three

have a high level of mathematics achievement.

Data Collection Tools

In this study, respectively Mathematical Modelling Problems in the Context of STEM education and Evaluation
Rubric developed by the researchers as cfagivg data collectiontools;the Sestructured Interview Form was
used as a qualitative data collectiontool. Information on data collectiontools is given below.

1) Mathematical Modelling Problems in the Context of STEM Education

Mathematical Modellig Problems in the Context of STEM Education, prepared by using the related literature
and covering multiple disciplines such as science, mathematics, technology and engineering in relation to real life
situations. It consists of "Water Waste", "Electrigtpblem”, "Biopsy" and "Bicycle Safety" problems. Within

the scope of the validity of the problems mentioned above, the opinions of one expert in mathematics education
and two experts in the field of STEM education were consulted. In this context, the"Water" and "Biopsy"
guestions were rearranged according to the students' levels. In addition, these problems were applied as a pilot to
five eighthgrade students, apart from the study group, and no difficulties were encountered during the
implementaton process.

2) Evaluation Rubric

In the study, the evaluation Rubric developed by Kertil (2008) was used to determine the proficiency level of
mathematical modelling activities in the context of STEM education. In this context, the stages in the
mathematal modelling problem process are given in Table 1.

Table 1. Evaluation Rubric education
Names and Descriptions of Modelling Skills

: Making simplifying assumptions:

: Formulating the problem

: Identifying variables, parameters and const:
2: Formulating mathematical expressions
B3: Choosing and applying a mathematical moc

Al

A: Identifying the problem A2: Clarifying the goal
A3
B1

B: Expressing and solving problem situations w B
mathematical formulas and equations

C: Using verbal expressiots explain the solution

D: Using graphical and diagram representations
explain the solution

E: Checking against real life situation

(DFK VWDJH LQ 7DEOH LV HYDOXDWHG DV 31R SRLQWYV ~ 30LVVLQJ
WKH VWDWHPHQW 31RQH" LQGLFDWHY WKDW WKH UHOHYDQW VWDJH ZC
WKH 30LVVLQ)J VWDWHPHQW LQGLFDWHY WKDW WKH UHOHYDQW VWDJF
SURFHVV 7KH ARRBUHVWLR®@&LFDWHY WKDW WKH UHOHYDQW VWDJH Z
solution process.
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(I[IDPSOH 7KH VFRULQJ RI WKH TXHVWLRQ QDPHG 3%LF\FOH VDIHW\" L(
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Figure 1. Solution example of student number 39
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When Figure 3 is examined, the solution stages of the student were evaluated as follows:

Identifying and Simplifying Given (Al): At this stage, student 39 determined the variables for thersofutie

problem. He obtained the dimensions of his heawy tonnage vehicles according to their types from their web pages.
Thus, he determined the ones to be considered in the solution process of many assumptions (2 points)

Clarifying the Goal (A2): At tis stage, he explained where the QR codes will be pasted, using the pictures. He
clarified the target by choosing the one that is related to the solution of the problem among the many assumptions
that can be considered for the problem situation (2 points)

Formulating the Problem (A3): At this stage, the problemis divided intgpsallilems, such as sticking the QR
codes and determining the blind spots of the warning systems inthe helmets (2 points)

Identifying Variables, Parameters, and Constants (BtL}hi& stage, it was seen that the necessary variables,
parameters and constants were determined to think routinely and reach the solution in the solution of the problem,
but since there was no information about the calculation of the blind spots, geisvataevaluated as incomplete

by the researchers (1 point).

Formulating Mathematical Expressions (B2): According to the solution of the problem, this step wescaonelg r
(1 point) because the algebraic expression of the mathematical expressionsgtatidn the problem situation
was missing.

Selecting and Applying a Mathematical Model (B3): This stage was considered incomplete because it verbally
determined the correct mathematical modelling to solve the problem, but the calculations partsivas (tnis
point).

Using Verbal Expressions to Explain the Solution (C): Since the researcher used explanations for the solution of
the problem in the verbal expressions of the group in this section, this stage was accepted as correct (2 points).

Using Grap and Diagram Representations to Explain the Solution (D): This stage was accepted as correct by the
researcher since the representation of the solution was expressed with a figure (2 points).

Checking Against Redlife Situation (E): It was accepted asroect at this stage since it was thought that testing
the accuracy of the solution found in a réfd situation and, as a result, the solution process was planned. For
example, researching the dimensions of heavy tonnage vehicles and using warnimg syitentify blind spots

for each of them is associated with daily life (2 points).
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Examining Figure 3, and in accordance with the previous explanations, reveals that 39 coded students received a
total of 13 within the scope of this activity.

3) SemiStructured Interview Form

In the study, the senrstructured interview technique was used to examine the students'views on mathematical
modelling activities based on the STEM education approach. In accordance with the purpose of the research, the
use of impovised questions in addition to ppeepared questions to obtain-depth information from the
participants is called the sessiructured interviewtechnique (Fraenkel et al., 2012). The interview form prepared

in this context was presented to the opiraba STEM education expert and two mathematics education experts.
The first question. The first question wasengressed in line with the experts' opinions. The pilot study of the
formmentioned above was carried out with two students other than thke samapno problems were encountered

in understanding and answering the questions.

Students participatingin the interview were selected from the upitie-lower group of academic achievement

in mathematics (Creswell & Plano Clark, 2017). During theriiéw process, the students were interviewed one
onone for about 10 minutes. In the last stage, content analysis was performed on the obtained data, and
appropriate codes and categories were defined.

Implementation Process

In this context, it was ap@d to the students as a fiesstin the first week of the sevaeek implementation
process and as a petsistin the last week. Only ptest and postests were administered to the control group
students; In the teaching process, the teaching appradated in the elective mathematics course and foreseen

by the curriculum was applied. The tests and activities applied to the students in this process are given in Table 2.

Table 2. Implementation process of the study

Week Application Name Time
Week 1 Mathematical Modelling Problemsin the Context of STEM Educatiofiliess 50+50
(Stadium, Water Waste Problem, Bicycle Safety and Biopsy) min
Week 2 Theoretical Information About STEM Education and Mathematical Modelling ;?;50
; . AT 50+50
Week 3 Mathematical Modellind\ctivity: Lemonade Sales min
Week 4 Ma_thematical _Modéing Activity: 5Q+50
Height Footprint min
Week5 Mathematical Modelling Activity in the Context of STEM educatidilectricity 50+50
Generation min
Week 6 MathematicaModelling Activity in the Context of STEM educatioideat Insulation ﬁq?;SO

Mathematical Modelling Problems in the Context of STEM Education-Pest (Stadium, 50+50

Week7 Water Waste Problem, Bicycle Safety, and Biopsy min

According to Table 2, in the first week of the application process, Mathematical Modelling problems inthe context
of STEM education were applied to the experimental and control groups, respectively,-dss. [ering the
application process, the expmaental group was given information about mathematical modelling and its
definition as theoretical knowledge, the definition and importance of the STEM education approach, and the
problemsolving process. In the next stage, two mathematical modellingeircdintext of STEM education
activities and two mathematical modelling activities were applied to the experimental group for a period of four
weeks. In this context, each activity was applied to the experimental group by one of the researchers in the
3(OHFWW ODWKHPDWLFV $SSOLFDWLRQV™ FRXUVH ZKLFK LV WZR KRXUV I
problems aimed at developing feaperation skills related to numbers and operations learning within the scope

of the elective mathematics course weaaight. Applications were applied to both groups by one of the
researchers. At the end of the application, the mathematazi#|ling tesin the context of STEM education was
applied to the experimental and control groups as atpskt
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The practitionescored the data collected to evaluate the process and the result with an evaluation rubric to avoid

bias. The 'Heat Insulation’, 'Lemonade Sale', 'Electricity Production' and 'Length Footprint' activities applied

during the implementation processare®oWKH UHOHYDQW OLWHUDWXUH .DUDKDQ %R]
Dede and Bukova, 2018; Cawus Erdem et al., 2018) in line with the readiness of the students. Again, importance

was given to the preparation of the applied activities with an inteptlisary perspective depending on STEM
DSSOLFDWLRQV DQG WR WKH IHDWXUHV WKDW VWXGHQWY PD\ HQFRXQ
2013). Two experts in STEM education and Mathematical modelling during the preparation, implememdation a
evaluation of these applications opinions were taken. The activities were finalized in line with the opinions of the
experts.

On the other hand, in the first stage of the research, the students in the experimental group were given detailed
informationabout how the implementation process would take place, and the necessary approval was obtained
from their parents. In the next stage, the students were divided into heterogeneous grdugkidéats and the
necessary equipment and technological equipmene made ready. Heterogeneous groups were formed by
bringing together students from different backgrounds, with the help of classroom teachers, taking into account
the students' academic success. In this context, the common steps followed for the mgtlenof each activity
throughout the teaching process are as follows:

1. After the students were asked interesting and interesting questions about the activity, activity papers were
distributed. During the process, it was stated that the studerthasiuabout the things they did not understand

and were curious about.

2. After the activity papers were distributed, the students were asked to read the problem in the activity silently.
3. Students who read the problemwith the information presentealactivity were asked to express the problem

in their own words.

4. After each student wrote their statement, they were asked to research what information they needed to solve
the problem. When necessary, he can benefit from the internet environmegttitian, if needed, tools such as
cardboard, rope, glue, and scissors are available in the classroom environment.

5. In the next step, students were asked to write down the solution path they would followto solve the problem.
While creating the solutiopath, it was tried to give clues to the students where deemed necessary.

6. After the students created their solutions, they were asked to solve the problem by following the solution they
created.

7. After making the solution, the students were askedglaienthe contribution of the solution of the problem to

them and to associate the solution with daily life.

8. In the last stage, the students were asked to explain whether the solution they found was effective and how they
were sure of the correctnesgloé solution.

Throughout the process, the researcher tried to direct the students to think. In this context, the teaching process
has beentried to be carried out in a way that makes the student active. During the implementation process of each
activity, the students tried to solve as a group. Afterwards, the posttest was applied. In the last stagenene
interviews were conducted with the students in the qualitative research group.

Data Analysis

The quantitative data obtained from the researale aealyzed using the IBM SPSS 22.0 statistical package
program. In this context, the data were analyzed according to the normal distribution Skewness and Kurtosis
values. As a result of the analysis, it was concluded that the skewness and kurtosis tldugretest and post

test results of mathematical modelling problems within the scope of STEM education have a normal distribution
(George & Mallery, 2019; Tabachnick & Fidell, 2019). In this context, independent gréesisand Cohen's d

analysis br effect size were applied. Again, in the interpretation of the effect sizes, the classification introduced
by Cohen (1988) was taken into account, and the obtained value was found to be .35. In this context, the fact that
this value obtained is greatdan .14 shows that the difference has a large effect.

On the other hand, the qualitative data obtained from the research were analyzed by content analysis method.
Contentanalysis is an analysis process that inclueldesith analysis of the data and ciegitodes and categories
accordingto the concepts obtained fromthe data (Fraenkel, Wallen & Hyun, 2012). Inthis context, inthe research,
the interview data were coded independently by two researchers, and a joint decision was reached on creating the
caegories. In addition, quotations from student opinions were included to support these categories. Instead of the
names of the students participating in the interview, coding as S1, S2, S3... was used according to the order of the
interview.
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Finally, within the scope of the reliability of the qualitative data analysis, support was received from an expertin
mathematics education and experienced in STEM education as a second coder. In this context, the data obtained
from the second encoder was asked todmorded, and the agreement between the researchers and the second
HQFRGHU ZzDV FDOFXODWHG DFFRUGLQJ WR WKH IRUPXOD :5HOLDELOL\
to the result obtained, the concordance value between the encoder and the eesseascbalculated as .92. A

coherence value above .70 indicates that the codes and themes are reliable (Miles & Huberman, 1994).

On the other hand, within the scope of the ethical measure taken in the context of the research, all students and
parents wez informed about the content of the study at the beginning of the study by obtaining the necessary
official permissions from the University ethics committee. Again, within the scope of ethical permissions, students
and parents participating in the reseavehe informedthat they could leave the researchat any time, and a signed
parent consent formwas obtained from those who voluntarily participated in the study. In addition, codes were
used to keep the students' identities confidential and statedlttataalvould only be used within the scope of

this research.

Results

Findings Concerning the Results of Mathematical Modelling Problems in the Context of STEM Education
Before the application, the students in the experimental and control groups weestprkon mathematical
modelling problems in the context of STEM education, and the significance of the difference between the two
groups was evaluated with the independent gretestt In this context, it was concluded that the mathematical
modelling poblems of the experimental and control groups in the context of STEM education did not cause a
significant difference in terms of pttest results [t(64)=0.772, p>.05]. Then, after the experimental process, the
mathematical modelling test pet&st scorg of the experimental and control groups in the context of STEM
education were analyzed with the independent grdeptt The findings are shown in Table 3.

Table 3. Independent Group3ést Results for Comparison of Pa&st Scores of Mathematical Melting
Problems in the Context of STEM Education

Groups Nl Ss sd t p d
Experimental Group 33 36.66 8.81 32

PostTest 5.369 .000 .35
Control Group 33 15.06 6.06

When Table 3 is examined, it is seen that the mathematical modelling problems of the experimental and control
groups in the context of STEM educationcause a significant difference interms-tdgiossults. (t(32)=5.369;

p<.01). Accordingly, it candosaid that the students in the experimental group were more successful than those in
the control group. However, the calculated effect size value as .35 also shows that the procedure performed in the
experimental group had a great effect.

Within the scop of the second sefroblem of the research, the opinions of the students in the experimental group,
in which mathematical modelling activities were applied in the context of STEM education, about the teaching
process are given in Table 4.

Table 4.Student Views on Mathematical Modelling Activities in the Context of STEM Education
Categories Codes

Different Perspective

Thinking Skill

Better Learning

Logical Thinking

Increased Desiror Problem Solving

Mathematical Literacy Skills Ability to Collaborate with the Group
Ability Solve Real Life Problem
Interest in Modelling and Problem Solving

Contribution of STEM Education Engineering Field interest

Technology interest

Fun

Beneficial

Cognitive Feature

Affective Trait

N NP DN WNOTOFEDNWR™™
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Motivating

Intriguing

Difficult Problems

Complex Problems

Contains More information

Joint Decision Making with the Group

The Difficulties Experienced

B R D NP e

As can be seen from Table 4, student views on mathematiméélling activities in the context of STEM
education are grouped into five main categories. These categories are cognitive feature, mathematical literacy
skills, contribution to STEM education, affective trait and the difficulties experienced. Accordindlye

cognitive feature category, which is the first category, students state that they gain the most different perspectives
and that STEM education improves their thinking skills. In this context, for example, the student coded S5 said,
3:H KDG BmK splitgproblems at first, but when we discussed it with friends, and we understood how we
could solve the problem when everyone said something different. | always like to solve such problems. Because
such problems allowed me to think better, makerigiiet decision, have many possibilities, and have a different
SHUVSHFWLYH ZKLOH VROYLQJ WKH TXHVWLRQ’

In the second category, in the context of mathematical literacy skills, students mostly state that their desire to
solve problems increases, they aaoperate with their groupmates and easily solvelifegbroblems. In this

context, for example, the student's interview coded S1 said, "We first had difficulties in solving the problems, but

then we solved them easily. It was fun trying to solve thélpro with our group mates. Different ideas of my
IULHQGYV PDGH LW HDVLHU IRU PH WR VROYH WKH TXHVWLRQ , DOZD\V

Regarding the contribution of STEM education in the third category, three students statedrthdethst in

modelling and problem solvingproblesolving increased. In contrast, the other two stated that their interestin

WKH ILHOG RI HQJLQHHULQJ LQFUHDVHG ,Q WKLV FRQWH[W IRU H[DPS
at all whenwe first started the activities. Then when it was explained and tried to solve, | saw many examples of
guestions. | heard different ideas and learned. From now on, | think | will understand more easily when solving
problems. In the future, | plan to stué&y7 (0 , HVSHFLDOO\ ZDQW WR LPSURYH P\VHOI LQ

In the category of affective trait, students stated that mathematical modelling activities in the context of STEM
educationare fun, useful, motivating and intriguing. In this cantexexample, the student coded S2 commented,

37KH SUREOHPV ZHUH IXQ DQG WKH\ PDGH XV WKLQN :H FDQ IRUFH R
allows us to learn mathematics better. Since there are such problems in real life, | will n@asknggrteacher

ZKDW PDWKHPDWLFV ZLOO GR IRU XV 1RZ ZKHQ , HQFRXQWHU VXFK D

Finally, in the final category of difficulties, students stated that the problems in the mathematical modelling
activities within the scope &TEM educationwere difficult, complex, and overly detailed, and that they struggled

to make a joint decision with the group in solving the problémghis context, for example, student coded S6
VDLG 3KHQ , VWDUWHG WKH IEh¢/droblewsl Hnds difficiitGor@Gek at lirft Keoalise HS/ Z L
problems were redlfe related. However, as the group debated with their peers, these difficulties began to
disappear. After that, things began to flow more smoofTiign | understood how tdihk and solve in such
HYHQWYV ~ H[SUHVVHG KLV RSLQLRQ

Discussion

In the context of this research, it was concluded that the STEM education provided caused a significant and
positive differencein the pos$est scores of the students in the experim@ntalp compared to the students in

the control group in terms of mathematical modelling. In other words, it can be said that theoretical education and
given activities significantly increase students' mathematical modelling skills in the context of STEMicdu

Similar results were also obtained in studies conducted in the related literature (Arleback, & Albaraccin, 2019;
&H\ODQ .DUDKDQ 'HULQ $\GOQ (QJOLVK *«GHU *eUE-+]
Engeln, 2019; Maass, Geigenmjza & Goos, 2019; Wiedemann, 2020). In this context, for example, Arleback

and Albaraccin (2019) emphasize that mathematical modelling is at the center of STEM and that mathematical
modelling supports the development of twefitgt century skills in STEMlisciplines.

Again, Guder and Gurbuz (2018) revealed that mathematical modelling activities can be used as an
interdisciplinary tool in STEM education, and that interdisciplinary mathematical modelling activities improve
students' academic success antissénd cause positive attitudes towards mathematics. Similarly, Ceylan and
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Karahan (2021) found that there were positive developments in students' knowledge and attitudes about
mathematics and STEM fields after STEWented mathematical modelling actigis. In addition, Derin and

$\GOQ UHYHDOHG WKDW PDWKHPDWLFDO PRGHOOLQJ DFWLYLWLH
significantimprovements in both mathematical modelling competencies and preblang skills of preservice

teaches. Wiedemann (2020), on the other hand, revealed that in the context of STEM education, by combining
computerassisted mathematical modelling activities with +watld mathematical modelling experiences,

students better grasp the solutions for the mastieal modelling process.

On the other hand, within the scope of the othefgolblem of the research, it was concluded that the students

participating in the interview in the experimental group gained a different perspective with the mathematical

modeling activities applied in the context of STEM education, they experienced positive developments in their

thinking skills, they adapted to group work more easily, and their interestinengineeringand technologyincreased.

In this context, when the relevditerature is examined, it is seenthat the studies conducted pointto similar results
'"HULQ $\GOQ 'RUXN *sGHU *eUE-~] *eP e 6D-OUO0D

English, 2003).

Finally, inthe study, itwas concluded thdth the help of mathematical modelling activities appliedin the context

of STEM education, students could more easily overcome the problems they encountered in real life and create
many, alter, native solutions to them. Similar studies in the literdtt@GLFDWH VLPLODU UHVXOWYV
6DQGDOFO 6D+OUO0OD ,Q WKLV FRQWH[W 6DQGDOFO IRU
level of noticing mathematics in daily life after the mathematical modelling activities ofgiatie sudents.

Similarly, Doruk and Umay, (2011), as a result of their study on sixth and seyrewkh students, revealed that

with the help of modelling activities, students experienced positive developments in their ability to transfer
mathematics to daily fié. Again, Sagirli (2010) found that with the help of mathematical modelling problems,
12th-grade students' ability to adapt, use and interpret mathematics to daily life improved. In addition, as a result

of his study examining the interests and viewsemfondary school students in STEM education, Gumus (2019)

revealed that STEM education increased students' academic success and caused positive developments in their
daily life skills and awareness levels.

Conclusion

As aresult, within the scope of tlitudy, it was concluded that mathematical modelling activities in the context

of STEM education positively improved the mathematical modelling skills of secondary school students. In
addition, it was concluded that the students who received educatiomattiematical modelling activities
applied in the context of STEM education gained different interdisciplinary perspectives, experienced positive
developmentsin their thinking skills, adapted to group work more efficiently, and their interestin engiaadri
technology increased. Accordingly, it can be suggested that more mathematical modelling activities based on the
STEM approach should be included in the mathematics curriculum to raise individuals who can use mathematics
more effectively in realife problems and associate it with other disciplines. On the other hand, this study is
limited to a sevemeek education period with secondary school eigjntlie students. More comprehensive
longitudinal studies can be conducted with students at differanggdn levels in this context.
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Abstract

The present study aims to determine the social anxiety levels of prospective teacteasrimgenvironments.

The research adopts the cresstional survey modelhe study group consists of 506 {wervice teachers
through a convenience sampling technique from a state university in northern Turkey during the fall semester of
the 20212022 academidHDU 7KH GDWD DUH FROOHFWHG RQOLQHeahiiy RXIK WK
(QYLURQPHQWYVY’ ™ LQ WKH V S20RZndadehiP yeaf VWhe IStugyl folrid that teacher candidates
have a moderate level of social anxiety ifearning environrants which unfavorably affects academic
achievement. Moreover, it is concluded that gender isdiictly affectingsocial anxiety in dearning
environments, but the grade level is influential on social anxiety. There is a positive correlation between
prRVSHFWLYH WffitBdy ik sy chnivpbr€dd and their social anxiety levelsléaening environments.

This study has revealed new empirical results on the reflections of social anxidarieg environments. The

results are discussed indimith the relevant literature and some recommendations are made.

Keywords: Teacher educatioSudent teacheE-learningDistance learning

Introduction

COVID-19 has been considered the worst pande@iQ G 3 SXEOLF HQHP\ QXPEHUItRhg&H ™ LQ WK
changedhow we live in the blink of an eye, threatening our existence and healtfeamaing our economic,

social, and educational systems (Khoshaim, 2020)/ID-19 has influenced all the countries in the world in

terms of health, economy, sotgy, politics, culture, and many others. Undoubtedly, the field of education is

among those (Nambiar, 2020; Callaway, et al., 2020; Alea, Fabrea, Roldan & Farooqi, 2020; Korkmaz &

7TRUDPDQ % DNLR +@XG HIH YL QXY Redraka & Kalsidisi, 2020). As a global health
problemCOVID-19has dramatically changed life sciences and educationin particular (Arribathi, 2021; Mailizar,
$OPDQWKDUL 0DXOLQD %UXFH SMDPCPERX]IK HW RDUULOORPHQRI

<e Belir & Yuvayapan, 2021To fight against the pandemic, countries have developed several strategies, and

one global strategy is to control the spread of the ¥inus of the wisest measures is to close schools and prevent
students and instructors from leeing infected (Germann et al., 2019). With the closure of schools, education

has become greatly affected by (B@®VID-19 epidemic. More than a billion students worldwide have been
overcome by the closure of schools and universities due to the panderted(Netions Educational Scientific

and Cultural Organization [UNESCOQO], 2020). As an effortless and applicable solution, distance education has

been introduced to minimize suffering and ensure the sustainability of educZ#dhHEN\O O G O] -'RQP XU
Kaya,221). In other words, rapidly developing educational technologies in the digital world have emerged as the

most appropriate teaching instruments during the pandedsia. result of thisdistance education, which has

become an inevitable way out, has betume accepted as an effective means of education by large masses.
Additionally, all the countries have developed new ways to maintain their educational procedures within the
framework of the emergent education system in the world (Gilani, 2020).

Distarce education has emerged based on the needs of society. Undoubtedly, the concept of distance education
ZDV ERUQ RI D QHHG WKDW LV WUXH IRU DOO LQQRYDWLRQV DQG LQYH
which has appeared as an alternativeraditional faceto-face education, is deemed as a promising innovation

and development with flexibility in learning environments (Allen et al., 2010). Distance education has indeed
created an alternative form of education by removing the boundaridsloPH DQG VSDFH %LOJL0o 7°]e
However,many dissimilarities have been experienced dususpending facto-face education activities in

" Corresponding Author* | U N H P, §orkef.avci.38gmail.com
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universities and implementing online education systems instead (Bao, 2020). As a result of the closure of
edwcational institutions, teachers and students had to adapt to distance learning quickly (Carrillo & Flores, 2020).
Teachers and students have experienced various challdadeg thedistanceeducation (Atreya & Acharya,

2020). Arrangements, which were ghtioff guard due to their urgent presentation, created psychological, social,
and academic problems for university students and they underwent hard tests (Brooks, 2020).

Social anxiety haalways been a concern of traditional fateface education butas rarely been studied in e

learning settings. Education for the 21st century shoaltsidersocietal interests and needs (Arribathi et al.,

2021). In line with this requiremera better understanding of social anxiety as a feature that affects imeracti

and communication in-B2arning environments in online education can contribute to the design of more effective

learning environments, the development of effectieaning pedagogiesnd the organization of learning
environments for practitioner6% DKoHNDSO 00 .KRVKDLP 7TKHUHIRUH WK
determine the social anxiety levels of prospective teachers inonline lessons and to make recommendations inlight

of the obtained results. The next section of the paper preserdsfihngion of the variables, the theoretical

foundations explaining the relationships between them, and the hypotheses.

Online Education and E-learning Environments

Online education has emerged as a strong alternative for maintaining educationalig®a=specially during

the COVID-19 (Radha et al., 2020; Tamborra, 2021). Most institutions still offer online programs to facilitate

learning in our digital agednline education technology serves to dissemikabdeledge (Vaona et al., 2018).

The develpment of information technologies in higher education becomes more eydditularlywith e-

learningimplementationE-learning facilitates students' access to information and provides students with a

flexible learning opportunity by eliminating physiclimitations in faceto-face learnindKumar, Wotto &

%pODQJHU 7TULJIJHUHG E\ JOGVD-1Q paridéiriat ditapus EBRIXI&E sUtiikad

educational activities, workshops, conferences, and sporting events have been postpabed/dsnan

increasing number of universities around the world staftifgarch 2020 and universities quickly transferred

various courses and programs to the online environment (Sahu, 2020; Trevisan, De Rossi & Grion, 2020). Face

to-face education and leang processes had to fit thdesarning setting (Wu & McGoogan, 2020). Therefore, e

teaching and learning activities startezing carried out onlg As a result, th€OVID-19 epidemic has had a

significant impact, especially on the learning proces$ pautine education has become the only way to carry out

educational activities (Gottardo & De Martino, 2020; Falcinelli & Moscetti, 2021; Setianingsih et al., 2019).

7KH GLVWDQFH HGXFDWLRQ V\VWHP KDV ERWK DGY®Q@WDDIHY DQG GL\

.HVNLQ HW DO DVVHUW WKDW YDULRXV R EVMoDeveD, ldvarRim)\ KLQGHU

technologies and social learning environments have become online environments that students can access from

anywhere and anytiemwithout the need to be physically therbe3e new technologies have increased the

opportunities of interaction to a great extent. Such factors as social anxiety, academic and technical skills,

unreadiness for -&earning, seHregulation, motivation conmunication skills, low technology literacy,

restrictions, sefefficacy, technophobia, and time can be listed among those barriers (Song et aHi2e04l.,

2009. E-learning has been adopted internationally as an alternative learning and teaching strategy to fill the

academic gap created by the current reality of worldwide closures dDOMD-19 quarantine (Fawaz &

Samaha, 2021).

E-learning is aritical andpowerful solution to meet educaticle mandor today's higher education institutions.

Most of today's educational institutions offéended and online courses, and mstudents attend these courses

regardless of time and place limitatio®udents' expénces in online learning environments can provide

important information to researchers about the quality of education and how much shederfitsfrom online

environments. In this direction, these experiences can be explained with the concept ofibntevdich is one

of the most important concepts that reveal the quality-lefaening (Miranda & Vegliante, 2019). Thmost

important problem in the distance education process is the decrease in student willingness and motivation due to

the lack of fae-to-face interaction (Galusha g ]G R-Berant, 2020). Studies indicate that one of the

PRVW LPSRUWDQW SUREOHPY LQ GLVWDQFH HGXFDWLRQ LV WKH ODFN

$N\OOGO] &KHQ HW D oOwo, 2007)Can@nunicatior) an@ interaction can directly affect

VHYHUDO SHGDJRJLFDO IDFWRUV VXFK DV VWXGHQWVY PRWLYDWLRQ
%DKoHNDSOOO &DQ %R]JI-Q 7]DI1L O NR XouBteldly tHOQMDX (FRQRP

19 process has beconttee primary reason for the transformation of faodace learning to ¢earning. This

transition hagevealed diverse problems betwesdtndents and teachers, including technical and psychological

difficulties (ArLEDW KL 3*UVeQ HW DO $SDUW IURP WKH ULVN RI

unbearable psychological problems and pressures on pgoptivide (Xiao, 2020; Biswas & Biswas, 2021).

With the closure of all educational institutions, universitydents were also quarantined and participated in the

new academic semesters remotely vie@arning, thus experiencing different levels of psychological pressure
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(Wang & Zhao, 2020). These include anxiety and social anxXiétys, anxiety has recently become a critical
factor both in education amdistance educatia@jmal & Ahmad, 2019)

Social anxiety

Recently, interest in social anxiety has been growing due to the high frequency of cases diagnosed with severe
aniety DQG GHSUHVVLRQ ,]JJLFu,2004)]$QRADW\ LMX6HILQHG DV 3WKH DQWLF
WKUHDW’" $PHULFDQ 3V\FKLDW UL F Ghvhe Bthelr Bavid] o Qal-adde$yd@scribed asS
the fear of being negatively judged, hiliated, or making a negative impression by others, and doing something
wrong (APA, 2000; Persons & Tompkins, 2011). Social anxiety or social interaction anxiety is the fear of
unfamiliar people, environments, and situations or social situations in wieichdividual is exposed to scrutiny

d X KD G D UlIndividuals may fear that they are being watched or observed by others, fear that they will be
evaluated negatively, and may experience social anXieéyevaluation of oneself by others can lead taso
anxiety, avoidance behaviour, fears, and personal disofitherss.anxiety or fear can create problems in speaking,
performance or motivation in social situatidg@d®A, 2013).Social anxiety plays an active role in educational
processes. It can be ofeed that failure to succeed caused by anxiety or ideas about the obistaciesesmay
KDUP OHDUQLQJ SURFHVVHV &DQ %R]J*Q 6LPLODUO\N 5XVVHOO
canimpair the academic achievement of universitiesansity students.
There is a strong relationship between the type of communication (online etofésee) and social anxiety
(Behrensk Kret, 2019) Accordingly, it is emphasized that students experience haghésty levels in distance
education thanni traditional learning environmen{gjmal & Ahmad, 2019)D'Errico et al. (2016) found that
anxiety is a significant element that negatively impacts student performance and motivationin online education.
Consistently, anxiety causes students to perforonipgAjmal & Ahmad, 2019).
Social anxiety is a decisive factaffecting online interaction (Hutchins et al., 2021). In this context, the most
important factors are the types of interaction that indicate what and with whom learners interact. The types of
interaction during distance education andearning fall into three subcategoridd) interaction with the
instructor, (2) interaction with content, and) interaction with learners (Moore, 1989; as cited Keskin et al.,
2020). Anxietyis very common irieachinglearning processes, but both students and teachers should eliminate
anxiety to achieve predetermined learning goals (Arribathi, 2021). Social anxietyf& toreaffecting students'
succes in online education (Ajmal & Ahmad, 2019). Social abyiis associated with a great many psycho
educational structures (Keskina&t, 2020). Theconceptual framework regarding the learning anxiety of the
students in online educationis given in Figure 1 to depict the overall picture:

Figure 1.The conceptual framework of student learning anxiety in online education

Figure 1 draws attention to the impacG®VID-19on learning anxiety in higher education (Arribathi, 2021). In

the wake of distance education due to t@AD-19, anumber of researdfas focused on the analysis of the
SV\FKRORJLFDO FRQVHTXHQFHVY RQ VWXGHQWVY PHQWDO KHDOWK DQ
health problems such as moderate or severe stress, depression, and decreased e matiticatgaiinong

universL W\ VW XGHQWY KDYH EHHQ SURYHQ 7]DILONRX HW DO 6W XC
during distance education is directly related to the change in the learning process, learning motivation, and
learning success. Undoubtedly, the maictdas of elearning are learning style, enthusiasm, and success, and

they are directly related to learning anxiety. On the other hand, anxiety in distance learners in online educationis
mainly caused by their life experiences andrthelevant expectatits/assumptionfAjmal & Ahmad, 2019).

Some ofthe otherimportant factors are technological infrastryictsibeictor characteristics;learning systems,
supporte-learning resources, and training provided to online education (Alhabeeb & Rowley, 2018).

Social Anxiety in E-Learning Environments
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COVID-19 has created widespread fear and anxretgldwide, causing social and physical problems as well as
SV\FKRORJLFDO GLVRUGHUV $KRPE QH+XWD L "tPRQFOXGHG WKD
number of anxiety symptoms for students who have difficulty adapting to distance eduBatiofiactors as

future anxiety and changing the place of residence boost the frequency of anxiety symptoms. Similarly, Kocaman
andErsoy (2021) confirmed in thestudy that students are worried about the uncertainty in the resumption of
faceto-face education, the way the exams are conducted, the technical problems experiencedehnmiige

and the lack of understanding of the course topics due to the opgmighgmic. As can be seen, several situations
determine social anxiety inlearning environmentdn their study, Fawaz and Samaha (2021) fotinad e

learning via online platforms causes depression, stress, and anxiety disorders in dadbatsthehand, Aimal

and Ahmad (2019)ointed out that factors such as the gap in the adaptation process to distance education, lack of
materials, lessons, and support cause anxiety among students. Undoubtedly, it is normal for students to encounter
problems during-learning as they experience psychological problems during distance education. Such variables

DV WKH IDWKHUTfY OHYHO RI HGXFDWLRQ IDPLO\ VL]H SODFH RI UHVL
high VSHHG LQWHUQHW D @NoRarRiety-eE e daté drhbhe3 \bf ¥rfkie®y HHoOque et. al., 2021).
Additionally, students' digital skifl are also important for social anxiety He@arning environmentdt has been

revealed that the more students have digital skills, the less theyenqeesocial anxietyStudents who do not

actively participate ithe lessons and do not interact and communicate with the teacher through online channels

RU OLYH FKDW DUH PRUH DQ[LRXV %DKoHNDSOOO

A great many factors may cause and trigger $@cigety in elearning environments. Gender is among the

leading ones (Alsudais et al., 2022; Khoshaial.e2020). It may be the gender of the other party that precipitates

DQG HI[DFHUEDWHY VRFLDO DQ[LHW\ (UND Qtsbteialldrixiety isidde common, W ZDV |
LQ ZRPHQ WKDQ LQ PHQ XQLYHUVLW\ VWXGHQWY 'HOOTf2VVR %D
GHFLVLYH HIIHFW RQ WKH RYHUDOO OHYHO RI DQ[LHW\ +RTXH HW DO
affecttheir social anxiety levels inlearning environments (Alsudais et al., 2022). The age factor, which is highly
correlated with the overall anxiety level (Khoshaimagt 2020), may significantly affect the level of social

anxiety. The level of@ademic achievement is also important besides age and gender in determining social anxiety

in e-learning environments (Alsudais et al., 2022). It was noted that arsiggtificantly impactshe academic
SHUIRUPDQFH RI GLVWDRFGQHD, HIRO; @ik & Ahmér] 2019). Brooand Willoughby

(2015) found that social anxiety has a significant and negative direct relationship with academic achievement.
Similarly, it was revealed that students with low performance durlegmiing have highesocial anxiety levels

thanstudents with high performance (Alsudais et. al., 2022). The high performance of studelatarimirg is

acceptable. Learning anxiety that directly affectsaningis offline interaction, learning motivation, and change

in learning mode (Arribathi, 2021).

Current Research

The present study's main aim is to determine prospective teachers' social anxistinlemihe courses. For this
purpose, answers to the following questions were sought:

1. What is the social anxietievel of the participants in their interactions with both other learners and the
instructor in elearning environments?

2. Do the social concerns of the participants in their interactions with both other learners and the instructor ine
learning environrants negatively predict their academic achievement?

3. Do theparticipants' mean scaséor the sullimensions of avoidance of interactisomatic symptomsand
negative evaluatiodiffer significantly by gender and grade levels?

4. What is the relatioship between the seéifficacy perceptions of the participants in using computers and their
social anxiety in their interactions with other learners and the instructdeareing environments?

Method

This study was designed with a cresectional surey model. In crossectional studies, where the sample is huge
and consists of a great many different qualities, the variables to be investigated are measured at once (Fraenkel et
al., 2012).

Research Context and Sample

The study group consists of 506ppectivdeachers determined through a simple random sampling technique
from a university in northern Turkey during the fall semester of the 2M2P academic year. The data were
collected in January 202ing an online questionnaifea determine thacademic performance of the students,
participants were asked to recordtheir current grade point average. The personal data of the study group are shown
in Table 1.
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Table 1. Demographics of the study group

Variable Category Frequency Percentage

f %
Freshman 113 22,3
Sophomore 127 25,1

Grade Level Junior 152 30
Senior 114 22,5
Total 506 100
Female 283 55,9
Gender Male 223 441
Total 506 100
Math 87 17,2
Psychological Counseling and Guidan 77 15,2
Social Studies 77 15,2
Branch Turkish Language 84 16,6
Science and Technology 90 17,8

English Language 91 18

Total 506 100

Instruments Used and Their Validation

The Social Anxiety Scale for-Eearning Environments (SASEpeveloped by Keskiand colleague&020),

was used to measure the social anxiety level of the study grotigamreéng environments. The-pgbint Likert

type scale includes two themes dealing with leateamer interaction and learn@structor interaction. Each

theme consists of thells-dimensions of negative evaluation (9 items), somatic symptoms (4 items), and avoidance

of interaction (10 items). Highub-dimension scoreimply a high level of social anxiety in-learning
HQYLURQPHQWY 6DPSOH LWHPYV D Q@Bng/ddefipEmdidt he sEithénkitnslow HU QD O F
scale are given in Table 2.

Table 2. SASE Sukdimensions and alpha internal consistency coefficients
Dimension Alpha  Sample ltems
*In e-learning environments, | worry aboleing seen as an idiot because of

. .94* .
Negative guestions ontalk pages.
Evaluation 96+ **When communicating with the instructor inlearning environments, | thin
) what | write will be negatively evaluated
_ 8g* *My heart starts beating fast ascommunicate on talk pages inlearning
Somatic ’ environments.
Symptoms 9%k *When communicating with the instructor irntlearning environments, | ge
) restless when communicating.
. * *In e-learning environments, | prefer to remain silemtavoid makinga bad
Q}\c/mdance 95 impression on the talk pages.

**|n e-learning environments, | find it difficult to ask for help when | neec
communicate with the instructor.
Note LearnefLearner, **= Learnefinstructor

Interaction .96**

Table 2 indicates that the alpha internal consistency coefficients of Hutrsehsions for bothcale themeare

excellent. The confirmatoryfactor analysis (CFA) results for the@8 subtheme addressing the leardearner

interaction revealed thathe original threedimensional structure was confirmed and the fit indices were
DFFHSWDEOH $ Gl S $ GlI ) 6505 506 (
.94. The confirmatory factor analysis (CFA) results for thaéteBsubtheme addressing the learriastructor
interactionyielded that the original threlanensional structure was confirmadd the fitindices were acceptable,

$ Gl S $ GlI ) 6505 506 (%. The &),

pre VHUYLFH W Hfildady ih Usih§ cdipOtérs was estimated through a single item ranging from 1 to 5.

Data Analysis

Analyses were conducted respectively to the research questions. Firstly, descriptive statistioaalitgt tests

were estimated for the relevant variables. Secondly, multiple regression analyses were performed to predict
academic achievement. Thirdly, enay analysis of variancandt-test tests were conducted for variables such

as gender and grade levels. Lastly, Bearson produanoment correlation coefficient was calculatedd
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multiple regression analyses were performed to reveal the relationship between the variables. SPSS software
package was used in statistical analyses. The significance value of .05 wae éologll statistics.

Findings
This section presents the research findings in the order afaalb of the study.
Findings Regarding the First Subgoal

The social anxiety levels their interactions vth other learners and the instructor itearring environments are
submitted in Table 3.

Table 3. Social anxiety levels of participants
LearnerLearner Learnerinstructor
Negative Somatic  Awvoidance of  Negative Somatic  Avoidance of
Evaluation Symptoms Interaction Evaluation Symptoms Interaction

Mean 3,62 3,42 3,49 3,59 3,40 3,30
Std. Dev. 1,59 1,68 1,61 1,71 1,82 1,65
Skewness ,15 ,29 ,28 ,18 ,293 ,40
Kurtosis -,941 -,954 -,854 -1,063 -1,150 -,907
Minimum 1 1 1 1 1 1
Maximum 7 7 7 7 7 7

As can be inferred from the skewness and kurtosis values in Table 3, the variables are normally distributed
NXUWRVLY DQG VNHZQHVYV " _participams'Bac@l daxietly [©@brePtdGersttedK DW W KH

Findings Regarding the Second Sulgoal

The results of the multiple regression analysis performed to determine the effect ofdimasnbions of SASE
on academic achievement (dependent variable) are shown in Table 4.

Table 4. Multiple Regression Model for Predicting Academic Achievement
Partial Part

Variable B Std. Er. t p r ; Tolerance VIF
Constant 3,429 ,044 78,018 ,000

Negative Evaluation* -,106 041  -420 -2611 ,009 -270 -118 072 9,896
Somatic Symptoms* ,051 ,031 215 1627 ,104 -214 074 ,106 9,411
Avoidanceof Interaction* ,028 ,042 113 666 506 -270 ,030 ,065 8,490
Negative Evaluation* ,065 ,041 275 1599 110 -249 072 ,063 7,977
Somatic Symptoms** -,004 030 -019 -143 886 -231 -007 ,101 9,855
Avoidance of Interaction™ -,108 ,036 -444 -3,007 ,003 -292 -135 ,085 9,785
R=.320 R2=.103

F (6485) =9245 p=.000
Note *= LearnerLearner, **= Learnefinstructor

To meet the assumptions of multiple regression analysis, we checked that the variables were normally distributed,
and the Mahalanobis distance was estimated for outliersinB&s®%.on the ckgquare critical value table given

by Tabachnick & Fidell (203, p. 952), 14 data above the 22.45 value, corresponding to 6 degrees of freedom for
the .001 significance level, were excluded from the analysis as being outliers. Additionally, tolerance and VIF
values were examined to reveal whether there was multieallity between the independent variables. Table 4
indicates that the tolerance values of each independent variable included in the multiple regression are greater
than .20 and the VIF values are less than 10. These findings suggest that each indepeiatdatobserved in

the multiple regression model measures a different attritiatteis, there is no problemwith multiple correlations
between the independent variables.

Multiple linear regression analysis performed to determine how the independaliegpredicted the academic
achievement of the participants revealed a significant relationship between the vafialble820, R2 = .103)

with the academic achievement (6-485) = 9,245, p< .01]. All of the independent variables together explain
10.3% of the variance in academic achievement scores. The significance tests of the standardized regression
coefficients indicated that only negative evaluation (lear®eid D U Q H.42) and avoidance of interaction
(learner L QV WU X FAMR) Wariabls were the significant predictors of academic achievement (p<.01).
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Academic achievement has a significant negative relationship with negative evaluation {|lesme) by r=

.270 ¢.118 when the effect of otherindependent variables is under coatiByoidance of interaction (learner
instructor) by r=.292 £.135 when the effect of other independent variables is under control). As a result of the
multiple regression analysis, the regression equation that predicts the academic achievemenmtioighetpés

as follows:

Academic Achievement =@.106 x negative evaluation [learAerarner]) + (0.108 x avoidance of interaction
[learnerinstructor]).

Findings Regarding the Third Sub-goal

Table 5 shows thetest results conducted to reveal wiegttheparticipants' mean sca ¢or the sukllimensions
of avoidance of interactignegative evaluatigrandsomatic symptomdiffer significantly by gender.

Table5. T-test results by gender

Dimensions Gender N Mean DSet\?I. t df p
Female 274 3,76 1,56
Male 218 3,42 1,60
Female 274 3,62 1,69
Male 218 3,18 1,66
Female 274 3,61 1,63
Male 218 3,33 1,60
Female 274 3,75 1,69
Male 218 3,39 1,70
Female 274 3,57 1,82
Male 218 3,18 1,80
Female 274 3,42 1,67
Male 218 3,20 1,63

Negative Evaluation 2,365 490 .018

LearnerLearner  Somatic Symptoms 2,914 490 .004

Avoidance of Interaction 1,916 490 .056

Negative Evaluation 2,313 490 .021

Learnerinstructor Somatic Symptoms 2,403 490 .017

Avoidance of Interaction 1,445 490 .149

As can be seenin Table 5, the mean scores of the participants in the negative evaluation and somatic symptoms
subdimensions differed significantly by gender. Accordingly, it can be claimedvraen have higher social

anxiety levels compared to men in their interactions with both other learners and the instructor. The scores
obtained from the avoidance of interaction-slitmension did not result in a significant difference by gender. The
scoreof women and men in the avoidance of interactiondiniension were close to each other. Hence, gender

did not create a significant difference in the avoidance of interactiodimémsion in the interaction of the
participants with both other learners ahd instructor.

The results of the oneay ANOVA test, which was conducted to reveal whethepéngcipants' mean scaréor
the subdimensions of negative evaluation, somatic symptoms, and avoidance of interaction differ significantly
by grade levelare presented in Table 6.

Table 6. One way ANOVA results by grade level

5 Grade N M s Source of Sum of f Mean =

§ level Variance Squares Square P
E 1 112 3,86 1,61 get""ee” 31,657 3 10,552

(L Foups 4,241 006
o Within ' '

> 2 122 3,85 1,54 G 1214,359 488 2,488

= roups

g 3 148 3,27 1,55 Total 1246,016 491

zZ 4 110 3,56 1,60

0

e Grade N M s Sou_rce of Sum of df Mean = D
9 level Variance Squares Square

o

E 1 112 3,63 1,70 g?gv::ezn 28,476 3 9492

% Withlion 3,348 ,019
= 2 122 3,67 1,68 Groups 1383,521 488 2,835

g 3 148 3,09 1,62 Total 1411,997 491

N 4 110 3,40 1,73

5 &  Grade Source of Sum of Mean

z 3 level N M S Variance Squares df Square F P
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1 112 3,75 1,66 gfg‘ﬁegn 36,025 3 12,008
With';’n 4,655 ,003
2 122 3,74 1,58 1258,904 488 2,580
Groups
3 148 3,12 1,55 Total 1294,929 491
4 110 3,43 1,64
T Grade Source of Sum of Mean
'*% level N M S Variance Squares df Square F P
>
g 1 112 3,84 1,72 g‘:g’:’fi” 33422 3 11,141
(@ With'ion 3,903 ,009
.02) 2 122 3,82 1,63 Groups 1393,084 488 2,855
% 3 148 3,22 1,65 Total 1426,506 491
2 4 110 3,56 1,75
i) Grade Source of Sum of Mean
E level N M S Variance Squares df Square F P
= 1 112 3,68 1,87 Eé?(t)":’fi” 43,227 3 14,409
3 With'ion 4,436 ,004
© 2 122 3,68 1,78 G 1585,090 488 3,248
= roups
e 3 148 2,99 1,70 Total 1628,317 491
3 4 110 3,35 1,87
Grade N M s Sou_rce of Sum of of Mean F D
5 g level Variance Squares Square
8§ 1 112 355 170 oooec" 28240 3 9,413
S8 i 3472 016
RO 2 122 3,54 1,60 G 1322,990 488 2,711
Se roups
<= 3 148 2,99 1,59 Total 1351,230 491
4 110 3,31 1,69

Note *= LearnerLearner, **= Learnefinstructor, 1=freshman, 2= sophomore, 3= junior , 4= senior

The analysis results demonstrated that the mean scores obtained from the thieeestons for the theme of
learnerlearner interaction differed sidigantlyinterms of the grade levels of the participants. Scheffe testresults
revealed that juniors had less social anxiety for thedsmensions of negative evaluation and avoidance of
interaction in elearning environments compared to freghrand sopomores. Sophomores are more socially
anxious about the somatic symptoms-gihension in dearning environments compared to juniors. The social
anxiety scores of the participants in the avoidance of interactiediménsion for the learnenstructor tieme

did not differ significantly by grade levellhe results of the Scheffe test for the other two subdimensions showed
that juniors had less social anxiety Hearning environments compared to freshmen and sophomores.
Findings Regarding the Fourth Subgoal

The results of the Pearson prodozdment correlation analysis conducted to reveal the relationship between self
efficacy perceptions of using computers and thediomtensions of learndearner and learnanstructor themes
are submitted in Table 7.

Table 7. Correlation coefficients

Variable 1 2 3 4 5 6 7
1 selfefficacy to use pc 1 =242 -219°  -197 -202° -212¢ -176"
2 negative evaluation 1 712" 17 ,656" ,588" ,683*
LearnerLearner 3 sor%]aticsymptoms 1 677" 597" 732" ,652*
4 avoidance of interaction 1 ,723° ,683" ,653*
5 negative evaluation 1 ,706” ,705”
Learnerinstructor 6 somatic symptoms 1 673"
7 avoidance of interaction 1

Note **p<.01

It can be claimed that thgarticipants' social anxiety leelre moderatéds can be seenin Table 7, there are
negative and lovievel significant relationships between sefficacy in using a computer and the siitmensions
of the social anxiety scale. Accordingly, it can be alleged that if theeffed&cy levels of the partipants in using
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a PC increase, their social anxiety levels{le@ning environments will decrease. Highly significant positive
correlations do exist between the dlimensions of both learndearner and learnenstructor themes of the
social anxiety cale.

Discussion and Conclusion

This study aimedo establish the degrees of social anxiety that prospective teachers experience when working in

online learning environments and to shed light on the situationas it currently stands in terms otspecifis

a result, the study determined that the participants had a moderate level of social anxiety in their interactions with

other learners and the instructor ite@rning environments. This result is basically what is predicted to happen.

This may lave been due to the unprepared involvement of the participants in the process, their lack of previous

experience indearning environments, and most importantly, the setting excluding the potential for socialization

contrary to human nature. In their spudith university students in thelearning process, Hoque et al. (2021)

found that the majority of the students (82,5%) experienced a moderate level of anxiety which was predicted by

JHQGHU IDWKHUYVY OHYHO R HGXF DWchiBv@mehD ®pe®@f housifig antd &tvelss3dH QFH D

high-speed internet. Similarly, Islam etal. (2020) noted that the majority of students (87,7%) had a moderate level

of anxiety in another study conducted with university students. It was presumed that the nireseout

educational processes may have been negatively affected by the high number @Ra3€3GZLGH DQG VWXG

anxiety levels about their healgtith their families (Durgun et. al., 2021). Unlikely, Cao et al. (2020), in their

study with universit students, did not report any signs of anxiety for the vast majority of students (75,1%) during

theCOVID-19 SDQGHPLFLPpPMH] HW DO DOVR GLG QmoMstudénts dirpg VLIQV R

the pandemic. Undoubtedigiverse and compleiactorscause social anxiety (Prendergast, 2021). These may be

due to individual differences, countpfaceregion differences, culture, environmental factors, income, socio

economic status, technological equipment, internet infrastructure, and faradiarbund (Ajmal & Ahmad,
'tBJLPpQH] HW DO )DZD] ©6DPDKD +RTXH HW DO .RF

Another prominent result of the study is tiparticipants' social anxiety levels in their interactiorthvather
learners and he instructor in dearning environments significantly predicts their academic achievement.
Accordingly, it can be alleged that there is a negative relationship between social anxiety leNeks iting
environments and academic achievement, and sow@tyg harms learning outcomddany studies have
emphasized that social anxiety may impair the academic achievement of university students (Brook &
Willoughby, 2015; Russell & Topham, 2012). Recent studies have shown that the experielecermhg anxety
VLIJQLILFDQWO\ DIIHFWV DFDGH P L fARdt & Al PG 9) \Wen6eDiDispssibl tdD O
come across a great deal of evidence in the literature that anxiety affects achievement negatively, and positive
attitudes affect academiclaevement affirmatively (Arslan & Korkmaz, 2019). It is predictable for students with
high academic achievement to have low levels of social anxiety. It has been revealed that students with low
performance during-&earning have higher social anxiety lessthan those with high performance (Alsudais et
DO 6.EDUO DOVR IRXQG W Kkhdente' Bdadenio abnig yenhiekiier §Wlys O\ DIIHF
with university students. The study conducted byHaEzmI, Saburand Al-Hazmi (2020) revealetthat there is a
significant negative relationship between the social anxiety levels of medical students and their academic
SHUIRUPDQFH W LV QH F HavxeDh tbwadR inte F@Giorahd Mokt X8 thedr houitfive attitudes
toward distanceducation to improve theachievement in distance education (Arslan & Korkmaz, 2019). It can
be alleged that the sedffficacy and attitude levels of prospective teachers towards distance education, their
perceptions regarding the learning environment, thedk opinions are crucial to being successful in distance
HGXFDWLRQ +DF Q| EHENR 200N. AthGughDxi@@ are varying findings, most studies evidence
that anxiety is a negative predictor of academic performance (Tzafilkou, Perifanou & niidesp2021).
Nevertheless, some other university students found that social anxiety does not predict academic achievement
+HFNHO 5LQJHLVHQ dD+ODU 'LQo\*UHN $UVDQ 7HPL]HO
factors, divergent psycholagl conditions, expectations, and needs.

Considering the relationship between the genders of the participants and their social anxiety, it can be asserted

that women have higher levels of social anxiety compared to men in their interactions with botkartiers

and the instructor for the suimensions of negative evaluation and somatic symptoms. The mean scores obtained

from the avoidance of interaction sdimension did not differ by gender. Gender is a significant variable in e

learning environrmertW DQG VWXGHQWVY DQ[LHW\ PD\ YDU\ DFFRUGLQJ WR WHK
Durusoy, 2019; Roberts, Hart, Coroiu & Heimberg, 2011; Wongwatkit et al., 2020). As a result of a study on
XQLYHUVLW\ VWXGHQWY %DKoHND S éxpefienced signiRer@yGnoveks Dol andéyD O H V W |
than male students inlearning environments. Some studies on university students have determined that the
gender factor is in a significant relationship with the level of social anxiety, and the anxidtygfleamen is

KLIJKHU WKDQ WKDW RI PHQ 'XUXVR\ .*0°*N :DQJ =KDR =KD(



IJCER (International Journal of Contemporary Educational Resej} 65

more anxiety than men due to some genetalpgicd, and social factors (McLean & Anderson, 2009). On the

other hand, the researchstated that it ight be caused by the different expectations of society from men and
ZRPHQ DQG WKH FRQYHQWLRQDO ZLVGRP WKDW ZRPHQ DUH VK\HU WKTCLC
the cultural expectation of collectivist societies that womerulshbe humble, quiet, and dignified could
potentially justify these results (Alsudais et al., 2022; Karakitapgggun & Olcaylmamoglu, 2002). On the

other hand, itis not certain to what extent gender affects anxietydrieD U QL QJ HQYL U R@M®PB QWV % DK
Studies concluded that gender does not cause a significant difference in social anxiety (Aune & Stiles 2009;
Ayberk, 2011; AlHazmi, Sabur & AlHazmi, 2020; Bayraktutan, 2014; Cao et al., 2020, Hakami et al., 2018).

On the other handiome stuigés in the literature indicat/ KDW PHQYV VRFLDO DQ[LHW\ OHYHOV C
XQOLNH RXU UHVXOWYV $WHU (OKDGDG HW DO 1R\DQ %HUN
that social anxiety in-¢earning environments dsaiot reveal consistent results interms of gender. The primary

reason for this is the behaviour patterns that societies impose on gender.

As for grade lewvels, it was observedthat students withkdade levels experiencedrelatively more social anxiety

in their interactions with both other learners and the instructorsiiily result is associated with the fact that
IUHVKPHQYV LQV XII Lok &larid @Rl Ddd sk, lac®of distance education experiences, and

loose friendship relatiod 6LPLODU# *$63BUWDG GHWHUPLQHG WKDW WKHUH LV
between the social anxiety levels of undergraduate students interms of grade level. As a result of the study, it was
yielded that the social anxiety levels of thedemits differed significantly depending on the grade levels, and the

social anxiety level of the freshmen was higher than that of juniors and seniors. These results may stem from the
recent departure of freshmen from high school they have been accustoamedttweir recent move to the

university (Paul & Brier, 2001). Similarly, Khoshaim et al. (2020) concluded that students in the last years of
university education have lowanxiety levels thastudents in lower grades. They pointed out that upfess

students are less affected bylearning. In other words, the closer the students are to their future lives and the
shorter their student life is, the less they are affectedégming and the lower their anxiety level is. Unlike our

results, Aktan (2018)etermined that there was no significant difference between the grade level of the
participants and their social anxiety as a result of a study conducted with university students. Similarly, Wang,
Zhag and Zhang (2020) found that there is no significaiationship between grade level and anxiety in the e

learning process. On the other handHadzmi, SabuandAl-Hazmi (2020) yielded that the students with higher

grade levels have less social anxiety compared to students at the beginning of theiicdfad@hus, it can be

claimed that the students become more familiar witeagning environmentso their social anxiety levels get

lower with higher grade levels.

$ QHIDWLYH FRUUHODWLRQ ZDV IR »@iccyEi WidgHbhqutens kirnd tBer obidl FL SDQW
anxiety. The fact that participants can use computers independently may reduce theinfiddhcebased social

anxiety. In our age, the use of digital tools and equipment is not only a necessity, but it can also eliminate anxiet

by giving individuals selconfidenceThe level of seHefficacy towards computer use and the perception that

using a computer is easignificantly affeconline learning applications and the level of anxiety in these learning
environments 6DDGp D .L U %DKoHNDSOOO LQ KLV VWXG\ UHYHDOHG W
FRUUHODWLRQ EHWZHHQ VWXGHQWVY GLJLWDO OLWHUDFarGng YHOV DQ
HQYLURQPHQWYV ,Q R W K HitdratRkboBi&dg&/ani@italQRS/rEr&kddsiidrGocial anxiety
decreases inonline courses. Selfl ILFDF\ IRU RQOLQH WHFKQR ORrddn202H) Bsfoe| PHUR + O
of the leading factors in distance education is also importantléarairg environments in terms of certain

technical issues such as accessing lessons, controlling camera and microphone, and @imthelather hand,
self-insufficiency toward digital technologiesin be attributed to the lack of technological and techaiglid

OHDGLQJ WR VRFLDO DQ[LHW\ %DKoHNDSOOO 7TKHUHIRUH WKH E
s/he gains experience id@arning environments reduces the possibility of negative evaluation by odtising

social anxietym e-learning environments. The use of technology and digital tools inlgsgreing process senes

as the basis fatisseminatinggnowledge (Vaona et al., 2018). From a social learning perspectivesfiedty

helpsto reduce social anxiety in weasedearning environments (Hill etal., 2009). Alsudais et al. (2022) pointed

out that factors potentially related to thée@rning environmensuch as technical background and computer self

efficacy inthe learning environment (Chiu & Wang, 2008),willRISDITHFW VWXGHQWVYT OHYHO RI V
learning.Students with high bearning seHefficacy perceive more contextual control when dealing with any

online platform, are more interested in mastering learning and technaataggd challenges, areome willing

and motivated and experience lowaexiety levelgfHeckel & Ringeisen, 2019). In addition to the sefficacy of

using a computer, an internet connectionis a must in distance education to be included in online environments.

As a result of thie study, Hoque et al. (2021) revealed that students who do not have-sphigth internet

connection feel more anxious ifl@arning environments.

As a result of the present study, which was conducted to reveal the current situation regarding certain variables
by determining the level of social anxiety of fgervice teachers inlearning environments, it was found that
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pre-service teachers had a deyate level of social anxiety inlearning environments, and the level of social
anxiety negatively affects academic performance. In addition, the gender-sépree teachers was found to

have no direct effect on social anxiety idearning environmets, but their grade level was critical to social
anxiety. Furthermore, a direct relationship was found between prospective teachezfficgelf in using
computers and their social anxiety iearning environments. Studies in the literature have gtejwrallel or

different results to the present study. Since these studies were conducted in different countries/regions, social,
cultural, and economic factors may have had an influence.

Recommendations

Given the results obtained, it is necessary torporate practices that ensure moderate levels of social anxiety
and positive attitudes towardlearning in order to increase the level of student achievement in distance education
e-learning environmentStudents should be encouraged to actively parteipathe lesson by turning on audio

and video during the lessons. Applications should be developed that will allow students to interact with their
friends and instructors during synchronous lessons. Appropriate strastggdtechniques should be adopted

in synchronous lessons for instructearner interaction and learnkrarner interaction, andlearning should be
supported by a faecw-face learning environment if necessary. Technical sugpalrtraining should be provided

so that students can aaly use technological devices such as computers and tablets. Administrative bodies
shouldcollaborate with universities to provide students with rapid and accurate psychological Sigppaostre

that students continue to participate in the educatiomag¥ses, universities should develop comprehensive
online-based education programs in collaboration with internet service providers. These programs should be
designed to reach students residing in remote areas, regardless of whether or not the stedecte$ato a
device.
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Abstract

This study aims to investigate the curtiau literacy levels of primaryeachers. The study group of this study,

which is based on a case study from qualitative research designs, consists of teachers working in primary schools
in the Ftterm of the 2022021 academic year in Diyarbakir. The teachers in the study group &lecgesi by

criterion sampling, one of the purposive sampling methods. The stemsitured interview technique was used in

the data collectionprocess of the research. In addition, the qualitative data obtained were analyzed with descriptive
analysis methal As a result of the analysis, it was revealed thapringaryteachers did not directly access the
curriculum designed by the MoNE but indirectly followed the curriculum by downloading the annual plans from
the web pages on the internet. In additioteliviews with teachers revealed that they could barely demonstrate

the philosophy, values, and competencies in the curriculum and were not aware of these parts. On the other hand,
primary teachers stated that they focused on basic skills (reading, watidgarithmetic), life skills (self
confidence, entrepreneurship, sedfjulation, problersolving), and valuegducation (love, respect, honesty,
sharing, and responsibility) in success. It is seen that while teachers mostly talk about the acqeisitsolris

basic skills, life skills, and valuesducation in the curriculum, they refer less to the acquisitions of related
mathematics and engineering skills, which are widely used and vital in today's world. This result showed that they
care about thenclusion of skills, life skills, and valuesducation in the curriculum, and they try to achieve the

goals for these skills by the students.

Keywords: Curriculum, Primary School Teacher, Curriculum Literacy
Introduction

The concept of literacy was skill to be gained by newly beginnstudents of primary school in traditional
education. However, it is now frequently mentionedin different fields of educational study. The concept of literacy
was initially expressed as the ability to gain reading and writing skills (Dictionary of Tlrddgjuage Institution

>7'.@ DQG WR DQDO\]H V\PEROV H[SUHVVHG LQ ZULWWHQ ODQJXD
now an important skill that affects not only the individual but also the whole society (Raja, 2005).

With the change in life@nditions, scientific and technological developments, and the emergence of additional
QHHGY WKH PHDQLQJ RI WKH FRQFHSW RI OLWHUDF\ KDV GHHSHQHG
definitions of literacy made by UNESCO at different tintefifty years easily show how much the concept has
changed. For example, in 1958, UNESCO defined the concept as a personwho can both read and write a short
and simple statement about his/her daily life. In 1978, UNESCO defined it as someone who ganrealja

activities in which literacy is necessary for the effective functioning of his group and community and continues

to use reading, writing, and calculation skills for the development of society. In 2005, it defined literacy as the
ability to descibe, understand, interpret, create, communicate and calculate using printed and written materials
related to various contexts.

As seen, literacy is a concept that has been defined differently throughout its historical past (Barone, 2015), and
in line with the different social needs, various kinds of literacy for individuals have appeared in different fields
following the 2000s (Grisham & Wolsey, 2006). In this century, the concept of literacy is particularly highlighted
for learners in an educational corttagz a member of world citizens to have digital literacy, information literacy,
health, and environmental literacy skills to cope with the needs of 21st century and life skills (Partnership for 21st
Century [P21], 2010). This has changed the approachés icurriculum prepared for educational systems and

has ledto the development of curriculathat can meetthe current needs. However, no matter how well the curricula
were designed, they could not show the success and effect they aimed for unless ticeyreetlg and fully

i Corresponding Authoiehmet Demirkol,mehmet.demirkol@dicle.edu.tr
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XQGHUVWRRG E\ WKH WHDFKHUV ZKR SOD\HG D NH\ UROH LQ WKH LPSC
VWDWHG WKDW WKH PRVW SURPLQHQW UHDVRQ WKH FXUULFXOXP FR;
commitment tortaditional methods in teaching and learning process. The studies in this field have frequently
VDPSOHG WKH WHDFKHUY DV WKH GDWD VRXUFH LQ WKH FXUULFXOXP
emphasizethey do not know the curriculasufficitgnand need some kind of introductionregarding the curricula

WKH\ ZLOO LPSOHPHQW dLIWoL 7DWDU 'XUX .RUNPD] JLQI
was brought to the agenda as a solution, and this concept was also includeximi¢iéum of teacher training

institutions updated on May 16, 2018 (Higher Education Council [HEC], 2018).

Review of Literature

Curriculum Literacy as a Term

7TKH FRQFHSW RI FXUULFXOXP OLWHUDF\ ZDV ILUYV WitSatie,iRiad U G E\ $N
conceptualized by putting forward that the differences in the application of curriculum stem from the teachers'
DELOLW\ WR XQGHUVWDQG SHUFHLYH LQWHUSUHW DQG LPSOHPHQW
curricuumIltHUDF\ DV WKH DELOLW\ RI SUDFWLWLRQHUV WR UHDFK D FRU!
+RZ OXFK” TXHVWLRQV ZKLOH H[DPLQLQJ WKH FXUULFXOD .DKUDPDQR
process of making sense of and analyzing the officiaiculum using teachers' higavel mental skills$N\O O G O]

(2020) considered curriculum literacy as the competence to understand, implement and evaluate the curriculum
developed in a field. Keskin (2020) expressed curriculum literacy as the teacbevsdge regarding the

features and use of curriculum in practice, using the curriculum as a guide by making critical evaluations and
interpretations. Erdamar (2020), on the other hand, defined curriculum literacy as teachers' ability to know and
implementhe curriculum, and itis a qualificationthat all education stakeholders should have to adapt te the 21st
century learning approaches. As seen from its various definitions, curriculum literacy requires teachers both
appropriate knowledge and use of therimuwlum and its features.

The Function of Curriculum Literacy in Education

The concept of curriculum literacy has two important functions in the educational process. The first of these is

that it helps curriculadesignedwith great effort and timeh@eae desired goals (Olivia, 2009), which determines

the quality of education. Although curricula serve as a guiding resource that teachers implement on certain days

and times of the week (Bulach, 2002), each teacher can implement the program as misiteastherstands

and adopts it (Ryu, 2015). For this reason, no matter how perfectly aprogram is designed, it needs to be understood
DSSURSULDWHO\ E\ WKH LPSOHPHQWHUV WR LPSOHPHQW LW FRUUHFW
literatXUH VKRZV WKH H[LVWHQFH RI WHDFKHUV XVLQJ WKH VDPH FXUULF)
et al., 2014; Gallagher & Tobin, 1987; Songer & Gotwals, 2005), and even some teachers manage the teaching
process with traditional methods by resigtchanges and updates made in curricula (Penick, 1995). It is also

noted that as one of the main variations of the teaching and learning process, teachers have problems in possessing
the skills and competencies they need to truly understand, peraede,BPSOHPHQW WKidl & XUULF XO
Dedebali, 2018).Based on these results, teachers should plan the educational process by understanding the
FXUULFXOXP V VWUXFWXUH SKLORVRSK\DQG HVVHQFH WR LPSOHPHQ
thatis, they should be weliterate.

The second function of curriculum literacy is to contribute to curriculum development and evaluation studies.

Curriculum development in education is a dynamic process in which necessary revisions are made as educational

pURJUDPV DUH GHVLJQHG GHYHORSHG WHVWHG LPSOHPHQWHG DQG

2009).Curriculum development in education is a process carried out in cooperation with all stakeholders in order

to change and improve the curriculumterms of quality (Marsh & Willis, 2007). Curriculum development

requires a continuous process because the designed curriculum cannot be complete unless it is implemented
oapuOu 7TKHUHIRUH DQ HYDOXDWLRQ R ivviiievaltbtidnisnbededs X U U L F X

to determine whether the designed curriculum has achieved the desired goals and criteria during its

implementation and to provide reliable feedback to decisiakers about the existing problems or utilities of the

curriculum (McCain, 2005; Morrison, 1993). The studies on curriculum development and evaluation in Turkey

have shown that the curriculaimplemented after the design process are regularly evaluated, certain decisions are

made in this direction, and the programs are sy renewed (MoNE, 200@0102018). Also, these studies

PRVWO\ LQFOXGHG WHDFKHUV DV WKH VWXG\ JURXS **QGR+GX '|QPH

(UGR+DQ 2]DQ .|VH +RZHYHU WKH UH O HtyBdnadt have WH U DW X
adequate informatiqrihey do not know the programs well enough and need a certain introduction regarding
XSGDWHG FXUULFXOD dLIWoL 7DWDU 'XUX .RUNPD] .D\PDNCc
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2019). In this case, as theost preferred study group in curriculum evaluation studies, the teachers express their
opinions about the programs that they do not have sufficient knowledge and use and risk the reliability and validity
of the relevant studies. Based on these viewswikgpthe curriculum literacy levels of teachers may contribute

both to the desired success of the curriculum and to the development and evaluation studies. As Ariav (1991)
noted, knowledge of curriculum development approaches and correct applicatiosafrtbalum is related to

the level of curriculum competence of teachers.

Curriculum Literacy Studies in Turkey

The related literature shows that there has been a trend in the subject of curriculum literacy in the last five years,
and scientific researdiave focused on this subject. The preliminary studies in this field aimed to dewvelop a
reliable and valid measurement tool to measure the curriculum literacy of teachers, school administrators, and
WHDFKHU FDQGLGDWHYV $N\OOGO] <DU%OMmMIBAHOUOP . DXIUDWAKIN <DU
<O0oGoOuUObP JROORZLQJ VWXGLHV (UGHP (+PLU .DQD HW
DQG 6+U D 6ali (218 dxamined the curriculditeracy levels of preservice teachers awdncluded that
pre-service teachers consider themselves sufficient in terms of knowledge and use of curriculum designed. Aslan
.DKUDPDQR=+0OX (UGDPDU DQG .HVNLQ H[DPLQHG
teachers working at viarus school stages and concluded that the teachers had a high level of curriculum literacy.
The common point in these studies is that they were based on quantitative methods, and the curriculum literacy
levels of teachers and peervice teachers were meesd with 5point Likert scales. Therefore, the related
OLWHUDWXUH QHHGY VWXGLHY GHDOLQJ ZLWK WHDFKHUVYT FXUULFXO X
the relevant literature points out that on the one hand, teachers have a high teveiculum literacy, on the
other hand, they feel inadequate and need knowledge and introduction of the curriculum they will implement.
Based on these contradictory results, we need to get more detailed@ild BW K DQDO\WVHV Rl WHDFKHU
literacy by interviewing the teachers individually. In addition, this study planned to deal with the curriculum
literacy of primary school teachers who ileiment at least three curricula each year total 11 curribeltanging
to different study fields througtut the four years teaching process in primary school. Primary teachers implement
the curriculum of a variety of disciplines like Turki¢language Mathematics, Music, Visual Arts, Physical
Education, and Game Courses, Information Technologies and Sofitamrthe 1st grade to'grade, while they
implement a curriculum of Life Science (1st, 2nd, 3rd grades), Social Studies (3rd and 4th grade), Science (3rd
and 4th grade), Human Rights and Citizenship (4th grade), Traffic Safety (4th grade) at ceftalegks in
Turkey (MoNE, 2018). Based on this, this study aimed to examine the curriculum literacy of primary teachers
along with the following research questions:
1. How do primary teachers accessto curricula designed by MONE?
2. What do primary teacheknow about the perspectives of curricula designed by MoNE?
3. Do the primary teachers find the curricula designed by MoN6-aate or not? In which parts?
4. What areas and slglto primary teachers emphasizest when implementing curricula desigrisd
MoNE?
5. Which methods and techniques do primary teachers mostly use to help students to achieve the aims of
curricula?
6. What kind of assessment and measurement technigues do primary teachers mostly use to assess
VWXGHQWVY DFKLHYHPHQWV"

Method

Resarch Design

This study was based on a case study, one of the qualitative research designs. The case study is based on deep
foundations and tries to describe events that occur in their natural environment at a determined time and place

with the help of vaus data collection tools (Hancock & Algozzine, 2006). With this design, a single situation

or event is examined in depth longitudinally, data is collected systematically and what happens in the real context
LV VHDUFKHG 6XEDu0O 2NadBptad a descripti tage stitiyXv@ikch is one of the case studies

put forward by Yin (2003), since the descriptive case study describes the phenomenonrevealedin previous studies
and allows the description and conceptualization of the key conceptstaetsof the examined phenomenon
(OzanLeymun etal., 2017).

Participants

The study group of this researchincluded teachers working in primary schools #itéhen bf the 2022021
academic year in Diyarbakir. Teachers in the study group were selected with criterion sampling, one of the
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purposive sampling methods. A basic feature of the criterion sampling method is to study all cases that meeta
predeterminedes of criteria, which can be determined by the researcher or &pleV HUPLQHG OLVW <OC
ULPUHN ,Q WKLV VWXG\ WKH IDFW WKDW WKH SULPDU\WHDFKHUYV
2nd 3d and 4h grades) was used asanyling criterion20 primary teachers were sampled by criterion sampling

method for the interviews, and their demographic characteristics were presented in Table 1.

Table 1. Demographic characteristicsgrticipant primary teachers.

= Q © I Ie)
S g <) E § [ é % £
o c X = © = = n B
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< (0 S -] o cn
o L w o —
T1 F 32 12 % D F KH O | Mustafa Kemal University Education Facul  District
degree
T2 F 35 10 % D F KH O | Siirt Education Faculty District
degree
3 M 31 6 %DFKHOI =L\D *| Rdu€aton Faculty District
degree
T4 F 26 4 % D F KH O | Hacettepe Education Faculty District
degree
™ M 37 15 %DFKHOI =L\D *|NDOS (GXFDWLRQ ) CityCenter
degree
T6 M 35 12 % D F KH O | Bayburt University Education Faculty District
degree
7 M 34 12 % D F KH O Siirt Education Faculty District
degree
™ M 37 14 % D F KH O Siirt Education Faculty District
degree
™ M 36 14 % D F KH O | Siirt Education Faculty City Center
degree
T10 M 35 12 % D F KH O | Siirt Education Faculty District
degree
Tl F 45 24 %DFKHOI $SEDQW  g] %D\WVDO 8QL CityCenter
degree Faculty
T12 F 39 15 % D F KH O | Siirt Education Faculty City Center
degree
T13 F 40 16 %DFKHOI $EDQW g] %D\VDO 8QL CityCenter
degree Faculty
T14 F 39 16 % D F KH O Siirt Education Faculty City Center
degree
T15 M 37 10 %DFKHOI $SEDQW  g] %D\WVDO 8QL District
degree Faculty
T1I6 F 30 9 %DFKHOI =L\D *INDOS (GXFDWLRQ ) District
degree
T17 M 29 6 Master =L\D *|NDOS (GXFDWLRQ ) CityCenter
T18 F 37 15 % D F KH O | Marmara University Education Faculty City Center
degree
T19 M 30 7 Master Giresun University Education Faculty District
T20 M 36 10 % D F KH O | Siirt Education Faculty District
degree

Table 1 shows the distribution of participant teachers by gender, age, teaching experience, education level, the
department they graduated, and the school setting. As shown, nine of the participants were female and eleven
were male; the age of four teacb@as 30 and below, fifteen teachers were betweet03Hnd one teacher was

41 and over. Seven teachershad O\HDUV Y H[SHULHQFH WZH® DK WHHD[BKHIUWWY GBS D C
had 20 years or above teaching experience. Additionally, eighteeetesdmztdl undergraduate degrees, and only

WZR WHDFKHUVY KDG PDVWHUTY GHJUHHV (LJKW WHDFKHUV JUDGXDWH
IURP 'LFOH 8QLYHUVLW\ =L\D *|NDOS (GXFDWLRQ )DFXOWFkacWUHH WHD
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and one from Mustafa Kemal University Education Faculty. Finally, eight of the teachers worked in the city center
and twelve were in the district.

Data Collection Process

In this study, a senstructuredinterviewtechnique was usgeimistructuredinterviews provide the interviewees
with the option to express themselves and provid&sil SWK LQIRUPDWLRQ LQ WKH UHOHYDQW
2016). Inorderto serve this purpose, interview questions were prepared to determinméchieis literacy levels
of primary teachers. The draft questions were sent to the three experts in the field and required revisions were
made in line with the feedback. After that, the questions were directed to three primary teachers, and it was
confirmed that they served the purpose. The questions were as follows:
% How do you access to curriculum? Which web page?
% What do you know about the philosophy adopted in the curricula?
% What is the general aim of the curriculayou use? And is it up to date or not?
% What skills, learning areas and values are emphasized in the curricula of primary schools?
¥ What kinds of aims are emphasized in curricula? Which one do you mostly help students to gain and
why?
¥ Which teaching and learning methods are offered bygthecula, which one do you mostly use in the
process and why?
¥% What kind of assessment and measurement methods and techniques are offered by the curricula, which
one do you mostly use in process and why?

For the interviews, appropriate teachers for theeca were contacted, and an appointment was arranged for the
interviews with the volunteers. Then, on the appointment day and time, a link was sent to the teacher via the
contact address to interview online. At the beginning of the interview, the panticgachers' consent was taken

to record the online interview process. Then participant teachers were informed orally and loudly by the
researchers about the scope, purpose, the use of data through the study, and their withdrawal right from the study.
After that, interview questions were directed to participant teachers one by one. During the process, the same
guestions were directedto the teachersinthe study group and enough time and opportunity were granted to express
themselves. The questions wereedied in different ways, without spoiling the meaning, so the teachers could
easily understand and answer them.

Data Analysis

The qualitative data obtained in this study were analysed with descriptive analysis methods. The data is
summarized and interpied in the descriptive analysis accordingto@@eH WHUPLQHG WKHPHY <00GOL
2013). In this study, 20 teachers were interviewed for 6 hours, 16 minutes and 18 seconds; on average, each
teacher was interviewed for 19 minutes. The shortestinteleited 10 minutes, and the longest one 31 minutes.
Afterward, the interviews were listened to again and again by the researchers, transcribed to word format, and 68
pages of data were obtained.

Validity and Reliability

Creswell & Miller (2000) statedhtt the research paradigm significantly influences the choice of validity and
UHOLDELOLW\ FULWHULD %DWGO DQG 2UDO VWDWHG WKDW YDOL
guantitative research, focus on situations such as Waatvents mean and how the experiences are interpreted.

Guba and Lincoln (1994) mentioned the concept of reliability for the concepts of validity and reliability in
gualitative designs. Based on the views as mentioned above, this study focuséstmal validity, which

expresses the conformity of the findings with reabtyternal validity which expresses the generalizability of the

research findings to similar situations and participants; @bpbctivity which expresses the distance and
impartiality of the interviewee.

In order to ensure the external validity of the research, the study group, the research process, and the procedures
in the process were explained in detail. In addition, the raw data obtained during the process were keptin case of
a rgquest for comparisons in the interviews. To ensure internal validity, the findings were processed in detail, and
all the findings were directly transcribed to Word format on the PC without comment. To prevent any deviation
from the research or subject chgithe interview process, the questions prepared within the scope of the research
were directed to the participants with different expressions to obtain data that would serve the purpose of the
research.
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In order to ensure the reliability of the studysfj the interview data transcribed by the researchers were examined

by another researcher to ensure any deficiencies or missing about the recording. Then the data selected over a
small sample number were analysed and a codebook was created by the ees@éunckartz, 2014). The data
obtained from a small part of the data set were coded separately by two researchers, and the reliability between
the coders was calculated. The reliability formula suggested by Miles and Huberman (1994) was used to calculate
the reliability of the coding [Reliability = Agreement / (Agreement + Disagreement)]. Thedotr reliability

was calculated as .84 in this study.

Results

In this section, the data obtained regarding the research questions were analysedhantetheere presented
in diagrams.

The way of primary school teachers access to curricula

In this part, primary school teachers were asked how and from where they accessed the curricula. As a result of
the responses of teachers being analyzed, two fmames were obtained and presented in Figure 1.

Figure 1. The way of primary school teachers to access curricula

As seen in the figure, primary teachers access to curricula in two ways: directly and indirectly. Most of the
participating teachers indicated that they indirectly access the curriculaand use the annual plans instead of the
curriculato achieve the educational goals. The rest of the teachers directly accessed the curriculum to check the
annual plans they had downlodddhe views of primary teachers on this question were as follows;

1R ,fYH QHYHU FKHFN RYHU LW ,fP DFFHVVLQJ WKURXJK WKH DQQXDO ¢
_Hitmhane .cofhsometimes from the MoNE course webpages. Sometimes, | also checkoG @& | |- UHW P Ha@eL \L]EL] FRP
I check whether my downloaded annual plan is compatible with that year (T2).

I have never check over the curricula. For 12 years, for gtem have never wondered what aims exist in the
science curricula and what kind of assessment and evaluation approach it is talking about (T6).

:HOO ,TYH QHYHU ORRNHG LQWR LW , KDYHQTW KDG D FKDAgeess WR UHYLH
the aims via annual plans. There are readgide templates for the annual plan; we take them and adaptthemto ourselves.
There are some web pages. | usually download the annual plandfrodk WL PK OIPH FRP

Primary teachers' knowledge regardirg the perspective of curricula

In this part, primary school teachers were directed to questions about the perspectives of curricula and were asked
to talk about the curricula’ philosophy, values and competences. As result of teachers' response# three ma
themes were obtained and presented in Figure 2.
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Figure 2 Primary teachers' knowledge regarding the perspective of curricula

In the interviews with th@rimaryteachers, it is seen that only e few of the teachers have knowledge about the
perspective of the curriculum (philosophy, values, and competencies of the curriculum). They seem unable to
express an opinion or have enough information about the curricybitdsophical approach and highlighted
competencies. However, the teachers seem to have more knowledge about the théuesrriculum than the
competencies and philosophical approdtie views of primary teachers on this question were as follows;

I don't believe it has much philosophy. In my opinion, | can say that when the teacher spends his/hertime by adding
his/her own view and idea and reflecting this to the child, a philosophy is formed (T2).

The studentis passive, the teacher is active, aedy¢hing is built on it. The curriculum does that. We have these
in our curricula; however, rarely implemented (T5).

| can say this because | have always worked in the village. The level is pretty bad, it's not constructivism or
progressivism, and this it something | take into account (T6).

Primary teachers views on the current status of the curricula
In this part, primary school teachers were asked questions about the current state of the curriculum and were asked

to explain the reasons for theiews. As a result, responses from the teachers were analysed and presented under
two major themes in Figure 3.

JLIXUH 3ULPDU\ W thB eukehtstatisoLtheZVrrieula
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The interviews with the primary teachers showedthat, while some teachers consider the curriculacompatible with
WRGD\{V ZRUOG VRPH GR QRW 7KH ILJXUH SRL @4Wup G datx &g tie\K DW S UL
highlight communication, questining, and problem assessment skills, values, and environmental awareness, as

well as they are consistent with the principle of vitality and scientific developments. However, those teachers do

not consider the curricula up to date because of their bedgfaJ RP WKH FXOWXUDO VWUXFWXUH
well as not considering individual differences, not being technebaged and accessible, and having an excess

of abstract concepts. In addition, some teachers stated the curriculum is heavy, andétpsatdems regarding

WLPLQJ LQ WKH LPSOHPHQWDWLRQ SURFHVV WKHUHIRUH WKH\ GR QR
The views of primary teachers on this question were as follows;

, GRQTW WKLQN LWTV FRP $bBtW thE 21kt cerfuty, st{db¢e3eOtologyy Iahidratories, coding,
and especially such applications are still not made in MoNE schools. Therefore, | do not see it as consistent (T6).

In fact, if | am not mistaken, critical thinking, productivity, and sd@ind cultural skills are included in the
curricula. The Turkish course | said, includes more learning aims. Since the number of both weekly course hours and
educational aims in mathematics is limited, there are aims for critical thinking and predalimg skills. | think they are
included in the curricula, but | am unsure if we can implement them properly. We try to do it in a compressed way because
the curriculumis intense. We are trying to implement the whole curriculum but we are experiencintjid#fiwe cannot
concentrate (T13).

,Q IDFW ZH FDQ VD\ WKDW LW LV FRPSDWLEOH ZLWK WRGD\TJV ZRUOG +
ZKR FDQQRW NHHS XS ZLWK WRGD\fV ZRUOG GXH WR VRPH SUé&EsOodibPVY DULVLQ
economic level, environment, culture, family structure, and the school structure, we naturally have difficulties. Since the
curricula are sent from a certain center to the entire country, unfortunately, not every studentin the school cahdive at
same level due to certain impossibilities. In this respect, we also feel deficient. For example, a curriculumin theecity cen
may not be the same as a curriculumin a village school. | think it would be better if it was not the same. In aaditide, i
a little difficult to implement the same curriculumin every schoolin a city center because the curriculumto be implemented
to students with high socieconomic or cultural levels and those to be implemented in schools with a low level ob osmess
needs to be slightly different, that is, the curriculum would be more useful if it is designed according to student level and
individual differences (T17).

Primary school teachers' views regarding the educational aims of curricula

In this part, pimary school teachers were asked questions about the educational objectives of the curricula, and
they were asked to share their views on the knowledge, skills, and behaviors that are emphasized in the curricula
and which of them they are trying to teaolstudents.As a result of the responses of teachers being analysed, four
main themes were obtained and presented in Figure 4.

Figure 4. Primary school teachers views regarding the educational aims of curricula

As seenin Figure 4, primary teachers had well awareness regarding basic skills, life skills, and values education
but hardly ever about the mathematics and engineering skills targeted in primary schools' curricula. The results of
analysis showed that prary school teachers mostly highlighted the reading and writing (T1, T2, T4, T6, T8,
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T10, T17) and arithmetic (T1, T4, T6, T8, T17) skills, which showed that they were persistently trying to teach
these skills to students. Also, they cared about life skillsvaluesducation since they frequently emphasized

such skills as entrepreneurship, sethtrol, problersolving, communication and thinking (critical, reflective,
analytical, and creative thinking). In addition, some teachers (T10, T14) priothizéule of school rather than

the achievement of curriculum aims, while some others just tried to help students to achieve the curriculum aims
on time within the learning process. The views of primary teachers on this question were as follows;

Let theméarn to read, write, do arithmetics, and be a good person. | care about these (T6).

, ZDQW WKHP WR XQGHUVWDQG PHDQG SXW LW LQWR SUDFWLFH , MXVW
something. lwould love forthemto putwhatthey haeltQHG LQWR SUDFWLFH %XW KRZ PXFK LV GRQH
topic. What we care about is that the children we teach can get somewhere when they grow up. For this, let the child has love
for school. This is enough for us. If the child likes sdhiahink it will be ok. Since | am a bit prone to mathematics, | focus a
lot on mathematical skills. For me, math is at the beginning of everything. A child who understands mathematics thinks more
easily and rationally. It is easier for himto graspsétems to me that they can do everything. | amin favor of their being more
analytical thinkers (T10).

As for me, it is a problemsolving. A child should be able to do his work and solve his problems. Problem solving
should be used to produce his own sioluto the problem he will encounter in mathematics and his life. A common mistake
made children in this period is that parents are actually experiencing a conflict of generations or a conflict in what we cal
modern life. We try to raise our children witthat we hear. Maybe we make the same mistake too. But | want children to be
raised so they can do their own work, solve their problems, and ask for help when needed. | amtrying to train my students in
this direction. They need to look critically (T13).

Primary school teachers' views regarding the teaching and learning process of curricula
In this part, primary school teachers were asked questions about the curricula’ teaching and learning process. They

were asked to share their views regarding theirnbetizs and choices for activities suggested in curricula for the
achievement of aims. As a result teachers' responses, two main themes were obtained and presented in Figure 5.
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Figure 5Primary school teachers' views regagdiheteaching and learning proces@he curricula

Figure 5 shows that teachers developed strategies for implementing the teaching and learningfateress
curricula in two different ways. While the first of the strategies adopted by the teachers mainly targeted at
implementing the constructivist approach and considering the interests and needs of the learners, the second
strategy is based on the tea¢ly IV VXEMHFWLYH SRLQW RI YLHZ 7KRVH WHDFKHUYV
stance against memorization, use the discovery learning approach, guide learners, emphasize the principle of
vitality in learning, adopt social, language and thinking séi&l moral values. In addition, they use technology

in the teaching and learning process, adopt a gamed approach, attach importance to concretization, and
individual differences of learners, and practice-seliitrol. However, the teachers adoptexithcond strategy

the curriculum with a subjective approach because they believe that the achievements of aims in the curriculum
cannot be possible ake curricula include too mughherefore, teachemxperiences burnout and difficulty
focusing on ointernalizing the achievements. These all lead teachers to adopt a different way of implementing
curricula in line with their subjective point of view. The views of primary teachers on this question were as
follows;

Generally, teachers feel like going tass, finishing the course, and leave. They have the intention of
saving the day. It would be wrong to generalize, but if there are 10 teachers in a school, 2 teachers really do
something by tearing themselves apart, adding something from themselveseHdweerest just fill the time.
Teachers sometimes make excuseswhen there is an activity to avoid taking partin it. | do not understand this?
JRU H[DPSOH WKH\ VD\ O ZRXOG QRW WDNH SDUW 7

Some children have a quick wit, but | teach them individulallyif a child is low to gain the aims, |
try to gethim/herto gainitby one by. For example, I see thatif a student cannot countfrom 1to 100, itis sufficient
for him/her to count from 1 to 20 (T4).
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In order to solve exam questions, the developergasoning skills, which is the most common
problem that | come across, which | also observe with my daughter, and it also appears in the source books too.
| often encounter with this. As for me, it is probleaiving and reasoning skills (T18).

Primary school teachers' views regarding the assessment and measurement process of curricula

In this part, primary school teachers were asked questions about the assessment and measurement process of the
curricula, and they were asked to share their vieegarding their practices and choicesdssessment and
measurement methodsiggested in curricula for testing the achievements of aims. As a result of teachers'
responses were analysed, two main themes were obtained and presented in Figure 6.

Figure 6. Primary school teachers' view regarding the assessment and measurement process of the curricula

$V VHHQ DERYH SULPDU\ VFKRROVY WHDFKHUV XVH ERWK WUDGLWLRC
in the proces®rimaryteachers mostly use questioning, rubrics, portfolios, creative story writingssefsment,

projectbased practices, and checklist as alternative assessment and evaluation tools. They-esdedpen

guestions in written and oral examinationB:ifn gaps items, and trulse tests as traditional measurement and

evaluation tools. It is also seenthat observation technique is the most preferred alternative assessment tool and

the test technique is the most preferred traditional assessment &matienatool. However, some primary

teachers consider it sufficient to knowthe student during the evaluation process; they do not keep records or only

use the evaluation exercises at the end of the textbook. The views of primary teachers on this thexme wer

follows;

I'm making observations. | ask questions during the course. By doing these, | already know and understand the
students. | do not keep a record while making an assessment (T1).

In the firstyears, | was not doing anything for evaluation. Ttheee inspectors visited. They came to school every
year. There were evaluation tools behind all the books, and they suggested we do these evaluations. After that day, | evaluat
according to the evaluation tools at the end of the activity book. I parti2xlVHG P\ REVHUYDWLRQV RI VWXGHQ!'
QRZ , GRQYW XVH LW 0\ VWXGHQWY GRQYW XQGHUVWDQG 7KLV LVwWae ELJ WURX
them. For example, | had a student who was a little older thanthe oth&rGlU HQ +H GLG PDWK YHU\ ZHOO EXW
was my fault, but he was excited and stuttered in reading. Success in other courses affected the score | would assess in that
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course. If he is good at the other courses, he is good at this too. | s@iteldebecause of the excitement. Therefore, | feel the
need to make evaluations (T3).

You know, exams are done with paper and pencil, so | think so. | do both oral and written assessments. For example,
| always devote one day a week to grammar. | ammgign example of the grammar subject | studied this week from the
Turkish course. If | am going to cover another subject in the Turkish course next week, | always try to remind that subjecti
the first 10 minutes, and | get feedback from the childrenallgrbAfterwards, at certain intervals, | distribute tests or any
worksheets and collect them, or give them as homework, then | collect it and check it, if there are any left behindid try to
feedback by communicating with the family or informingcthiéd in the classroom. | already evaluate each student on their
own. We were preparing evaluation tools for each course according to the achievements of the school subjects at the 1st, 2nd,
3rd grades. Even though there is no exam, the assessment tdus&prepared check for achievement of the objectives in
terms of how we will assess students. If the student has achieved that aim, we already give a valid score, but if hgedoes not
do not evaluate based on comparison like student A is more suddkasfatudent B, but we evaluate as if the student has
gained that behaviour. We evaluate whether the gain has been achieved or not. | used the evaluation tools in thed.st, 2nd, an
3rd grades, and now there is an exam in the 4th grade (T18).

Results andDiscussion

This study, aiming to examine the curriculum literacymfary teachers, revealed thairpary teachers do not

directly access the curriculum designed by MoNE but indirectly followthe curriculum by downloading the annual

plans from web pagesn the internet. The previous studies also concluded that teachers followed the curriculum

IURP WHI[WERRNY DQG JXLGHERRNY .DUDFDR=+OX $FDU 7(

supportedthese findings. They concludedthat teadBeRsQRW IROORZ WKH OR1(fV ZHE SDJHV S
'XUVXQ %HGLU *eOF-e WKH\ GR QRW FKDQJH WKHLU DQQXDO SO

FXUULFXOXP guPDQ (VNLFXPDOO DQG H Yithe Wenelo@&KEQORDG W
IURP RWKHU FROOHDJXHYV g]W<eUN +HUH LW ZRXOGQYW EH ZURQJ

the annual plans for evaluation, fidelity, or literacy studies of the curriculum. It has been emphasized that although

annual plans are partially effective in education, their effect is weak, and many of the methods and activities

VXJIJHVWHG LQ WKH SODQV DUH DFWXDOO\ LJIQRUHG ULULQNDQ *«QG

primary teachers may not be Bafent. However, it is necessary to know how teachers perceive and understand

the curriculum and how they approach the skills and competenciesto implement the curriculum (Demir &

Toraman, 2021). Curriculum literacy is the ability of teachers to haventheledge and execute the knowledge

DERXW WKH FXUULFXOXP (UGHP (+PLU JRU WKLV UHDVRQ WHDF

literacy to know, implement and develop a curriculum if necessary as a part of fulfilling their professiona

responsibilitis under legal regulations (YatO OGO U O P

Annual plans provide teachers with guidance regarding objectives, the learning and teaching process, and
assessment and evaluation components. However, they provide insufficient infoabatibthe philosophy,
SXUSRVH YDOXHV DQG FRPSHWHQFLHV RI WKH FXUULFXOXP 2QH RI \
of the curriculum is their understanding the philosophy of curriculum (Keskin, 2020). The interviews with the
teachers rexsded that they can barely point out the philosophy, vaimelscompetencies in the curricula and are
XQDzZDUH RI WKHVH SDUWV +RZHYHU FXUULFXOXP OLWHUDF\ HQKDQF
approach in the curriculum, enablesdieers to adopt the approaches in the curriculum more quickly, develop

PRUH DFFXUDWH SHUVSHFWLYHV WRZDUGV WKH FXUULFXOXP LQFUHLI
.DKUDPDQR=+0OX (UGDPDU DQG $NSOQDU |curriciui MetatyFodheiH W HDF K |
ineffective training process during the gervice education, to the school culture and curriculum development
SURFHVYVY LQ WKH FRXQWU\ ,Q DGGLWLRQ SDUWLFLSDQWVYeNHDFKHU"
curricula. This result is consistent with other studies in the literature; the teachers are unaware of the innovations

RU XSGDWHV LQ WKH FXUULFXOXP DQG WKH\ VWDWHG WR EH QRW ZH
'"HPLUWDUO (UGHPDO S$NGD-+ 7TKHUHIRUH WKH WHDFKHUV PD\ WKL
WRGD\TV ZR U O Gtob@QBWIHUBIVOWRKMHX EDYHQIW JRW ZHOO LQIRUPDWLRQ DE
perspectives on the implementation process. This cdaseblers to implement the curricula and to choose
PDWHULDOV DQG DFWLYLWLHY DV PXFK DV WKH\ NQRZ .DKUDPDQR=+OX
is, pULPDU\ WHDFKHUVY EHKDYLRUVY RULHQWLQJ WRZDén&kt) S"dEMHF W L
affective reactions (desire to save the day, inability to internalize the curriculum, etc.) exhibited while
implementing the curriculum can be results of this too.

Primary teachers started to focus on the basic skills (reading, writing,iimdedic), life skills (sekconfidence,
entrepreneurship, setegulation, problersolving), and valuessducation (love, respect, honesty, sharing,
responsibility) in the achievement of aims in curricula. It is seen that while the teachers mostiyeushio
achievements related to basic skills, life skills, and vakdeation in their courses, they pointed out less about
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WKH DFKLHYHPHQWY UHODWHG WR PDWKHPDWLFVY DQG HQJLQHHULQJ V

This result shwed that teachers @aabout the achievement of 2tsntury skills, life skills and values education

in curriculum, and attempt to realize the students' aims regarding these skills. Therefore, primary teachers play a

FULWLFDO UROH IDF MXKMLMQARYLIRAXDIOMYPO NQRZOHGJH DQG VNLOOV

participant teachers mostly mentioned learning and innovative skills such as piailém, innovation,

creativity, and communication within 2teentury skills. Still, they baly mentioned about media and

information literacy, flexibility, adaptability, entrepreneurship and productivity, leadership, social and

intercultural skillsWith the curriculum update made in Turkey in the 22018 academic year, the curriculum

highlights 1. Mother Tongue Literacy 2. Physical Education and Sports Competencies 3. Information Literacy 4.

Information and Communication Technologies Literacy 5. Science Literacy 6. Human Rights and Democratic

Sensitivity Competencies 7 Mathematical Literacyl&arning Competencies 9. Sélfvareness 10. Art

Proficiency 11. Basic Life Competencies 12. Foreign Language Literacy and Competencies 13. Basic skills such

as Knowledge and Consciousness of Citizenship (MoNE, 2018). Also, the studies in the lithoatabdifferent

UHVXOWY UHJDU GL Q Jca&uthnpdkiksHA curficda/ For Rxamphé VBome teachers use moderately
.DUDEHNPH] DQG VRPH DUH KLJK DQG FORVH WR KLJK (+=PLU

.O\DVR+0X JIINRGOR 7KH UHODWHG OLWHUDWXUH IUHTXHQ

care about valuesi GXFDWLRQ 'LQoHU *|]HO *«U HW DO FRQVLGHU

6D\OQ DQG SU LsRlng gkild (&l & EdsO2020). However, the primary teachers hardly

ever mention the achievement of math and engineering skills as they may not know mathematics and engineering

VNLOOV gJNDQ $NoD\ DQG FDQQRW H[SUHVV KIR)ZAAMResvitV U X FW XU

the participant teachers mentioned the Zdsttury skills and valuesducation themes more than the mathematics

and engineeringskills in the curriculum because of their having low curriculum literacy. It is thought that teachers

are nore familiar with the themes of 21sentury skills and valuesducation through scientific studies in this

field, measurement tools and instruments, activities and weeks highlighted by MoNE and related institutions.

Especially with similar activities ahstudies emphasizing stem, mathematics and engineering skills will also

LQFUHDVH WKH WHDFKHUVY DZDUHQHVYV LQ WKLV ILHOG $V $NJ-QG-] H

USA and EU countries in terms of mathematics and engineeritg akil awareness, so universities and related

institutions should conduct studies and related projects related to STEM education.

Primary teachers refer to the principles of vitality, concretizing, studsarigered and active learning, using the
constrictivist approach, and focusing on enjoyable and gaemdered learning environments with the help of
technology in the learnintgaching process, in which the achievements of the curriculum are realized. In this
respect, the teachers are consistent withpthilosophy and general objectives of the curriculum during the
implementation process of the curriculum. However, the teachers complained throughout the interviews that the
curriculawere not designed considering regional differences. However, MONE) @3&:ts teachers to make
adjustments and adaptations in curriculain realizations and achievement of objectives and aims. This results from
the fact that teachers cannot internalize the curricula sufficiently and have low curriculum literacy. Tedichers wi
sufficient curriculum literacy can make the adjustments and adaptations in curricula in the implementation
process, making them more functional by considering their feature of being designed as a framework (Yakar,
2016; Tan, 2005). The feature of tharfrework is required in areas where curricula are designed from a single
center and used jointly throughout the country (Ornstein & Hunkins, 2014). Thanks to this feature, only the
outlines of the program and its elements have been determined, and iepritr@db pportunity to adapt it to the
FRQGLWLRQV RI WKH VFKRRO DQG UHJLRQ GXULQJ WKH LPSOHPHQWDYV
expected to adapt curriculato their students and teaching environments by preparing annual plangléhtteincl
SODQQLQJ RI HGXFDWLRQ WKURXJKRXW WKH DFDGHPLF \HDU g]W<UN
curriculum, the teachers frequently complain that the curriculum does not consider regional differences as they
access the annual plans prepdng teachers in other regions and provinces of the country via the internet (Aslan

d|NeN dREDQ *«QDO $NGD~+ 7KLV LV DQ LQGLFDWRU F
literacy rather than a curriculunelated problem, as curriculuritdracy requires consideration of geographic,
HFRQRPLF DQG FXOWXUDO GLIITHUHQFHY GXULQJ WKH LPSOHPHQWDWI
result, teachers who cannot adapt the curriculumto their region, school, and student levelealt ma sufficient
level of curriculum literacy. In this case, it will lead to the deterioration in the unity of the curriculum
implementation and the emergence of a leartéraghing process that differs from its aims and implementation
principles (KahDPD QR + O X ,Q WKLV VWXG\ VRPH RI WKH SULPDU\ WHDFI
teachinglearning process; they only focused on saving the day, while some of them stated that they only focused
on the achievements of aims or included exuericular activities.

In the measurement and assessment process, primary teachers used both traditional and alternative measurement
and evaluation tools together to determine students' achievement. Despite this, it is understood that the teachers
do notrecord the data of assessment and evaluation tools, and they think it is sufficient for the evaluation process
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just to get to know the students. Primary school curricula emphasize the use of measurement and assessment tools
and activities that supports, mplete, and provide more information about the stutdgntocusing on the
GHYHORSPHQW RI VWXGHQWYV LQ WKH SURFHVV .DhulkWdntext, it2UD O
recommends teachers benefit from observation forms, checklists, rubriessaasment scales (MoNE, 2018).

However, in this study, some teachers stated that they must use the measurement as mentioned above and
evaluation tools; they also preferred the use of traditional measurement and evaluation tools such as-tests, open
ended gestions in written or oral forms, trdalse teststoo. In addition, the participant's primary teachers used

the test technique from the traditional assessment tools and the observation technique most among the alternative
ones. The related literature alsupports this result and teachers frequently were concluded to use the observation
WHFKQLTXH DV RQH RI WKH DOWHUQDWLYH DVVHVVPHQW DQG HYDOX
primary teachers do not feel qualified enough to use all ofsagsent and evaluation tools thus it is time
FRQVXPLQJ IRU WKHP 7XQFHU *HolLP 7TKHUHIRUH SULPDU\ WHDI
the effective use of measurement and assessment tools (Carnevale, 2006). As a matter of fact, theitiosain co

of a teacher to be able to apply a method or technique effectively is to know that subject. Otherwise, as in
FXUULFXOXP OLWHUDF\ WKH DSSOLFDWLRQ RI VRPHWKLQJ ZLWKRXW N

As a result, this studyas carried outto examine primary teachers' curriculum literacyto provide deeper and more
detailed information as an alternative to the quantitative study findings in the related field. However, since the

study is based on the saléclaration of primaryeachers, it is limited to their perceptions and views. In this
UHVSHFW VWXGLHVY EDVHG RQ FODVVURRP REVHUYDWLRQV DQDO\VL'
needed. Anyway, the study contributes to the curriculum evaluation, literadydeality studies in the literature
ortoresearchersworkinginthese fields as itis thought to provide deep and detailed data on the curriculum literacy

of primary teachers working with curricula of various disciplines. In addition, based on the nesistgygest

that informative meetings and training should be provided to the primary teachers about the curriculathey have
implemented or will implement during the seminar periods of school, and scientific meetings should be organized
where teachers canme together and discuss their practices on implementing curricula.
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Abstract

This study focuses on Grounded Theory, which is one of the qualitative research designs. Glaser and Strauss
developedhe Grounded Theory; it has been revised by other scientists, resulting in three distinct Grounded
Theory approaches: the systematésign(Corbin and Strauss approach), the classiesignGlaser approach),

and the constructivist approach (Charmaz approdtis research aisto discover the key characteristics of
grounded theory through a comprehensive examination of these three nagtitodshow the systemataesign

in depth. In Grounded Theory research, the systematic designis favoured above sigmsr;, do it is essential to
understand the application steps carefully. As a result, the systeesiti which is similar to othedesigrs in

terms of fundamental characteristics, exhibits coding stage variances. In this regard, it is intendedtindy th

will alleviate ambiguity in Grounded Theory research, particularly during the coding phase.

Keywords: Grounded Theory§ystematic design,|&sic degin, Constructivist approagiDatacoding

Introduction

Scientists have always been fascindigdpeople's perceptions, interpretations, and thoughts regarding their
environment, social arcliltural lives, situations, and occurrences. The paradigms of scientific study are classified
in several ways.One of them isthe positivist paradigm, criticaparadigm and hermeneutic paradigm
classification. The first of #se classifications quantitativethe others are approaches used in qualitative
research.

In recent years, qualitative research has begpatienging the positivist paradigm's domingneleich seekshe

ultimate truth. Attempts are being made to interpret, threwglalitative study, the facts andeias disregarded

by positivism.Insteadof relying on existing theories and hypotheses, qualitative research methods attempt to
explain sociatealities based on the individuals and interpersonal interactions that reveal these truths. Numerous
researcldesigrs, includinggroundedheory, ethnography, phenomenology, case study, and action research, are
utilized in qualitative researchhe grounédd theory of these research patterns is the focus of this study.

Glaser and Strauss developed grounded thetihpugh it was later amended by several scientists. As a result, in

GT, three distinct designs emerged: | systematic design (Corbinand Spresach), (ii) classical design (Glaser
approach), and (iii) constructivist approach (Charmaz approach). Corbin and Strauss' systematic pattern; preset
categories to associate categories with one other; it also employs assumptions to make visual®eatiohsonn
evident. In contrast, the Glaserian classical pattern attempts to study social reality without preset classifications.
Charmaz's constructivist method, onthe other hand, falls somewhere in the midst between systematic and classical
design. A constctivist approach challenges the notion of measured objective reality, arguing that meaning
develops from interactions between persons rather than passively and ineffectively waiting to be discovered in
objects. Although these patterns differ in practilbey all share the following characteristics: | process approach,

(ii) theoretical sensitivity, (iii) theoretical sampling, (iv) continuous comparative analysis, (V) core category, (V)
WKHRUHWLFDO QRWH PHPR ZULWLQJ205Q Ghes¥ keighSttalRsGRWMiIRIGE HOLN |
similarities of the three patterns, indicate the overall characteristics of GT and the concepts that should be
understood about the theory. As a result, the concepts that are crucial in GT have been investigated by
incorporating these features and are provided under the following title.

" Corresponding AuthoBurcu Akkayaakkaya.eyt@mail.com
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Furthermore, distinct coding methods were discoveredin the literature research among the three patterns in the
data analysis. The classical pattern, for example, consists o&tyelsipen coding, (ii) theoretical coding, (iii)
continuous comparative coding, and (iv) selective coding (McDonald, 2001). The constructivist method includes

I initial coding, (ii) focused coding, and (iii) theoretical coding (Charmaz, 2006). The systgatiern employs

| open coding, (ii) axial coding, and (iii) selective coding (Corbin and Strauss, 1990).

However, due to the constraints of this research report, precise coding types for all of these patterns are not
possible. Accordingto Creswell@22), Corbinand Strauss' systematic designcomprises plainly recognized steps
and is often utilized in GT research. As a result, it is critical to thoroughly read the application phases. In this
regard, it is anticipated that the research will add tdtdy of knowledge. First, the definition and theoretical
framework of Grounded Theory are discussed below, followed by the historical evolution. The basic elements of
the grounded theory, as well as the basic concepts associated with the theory, analymed.&inally, in
accordance with the goal of this study, Systematic Grounded Theory and systematic design data coding were
thoroughly studied.

Grounded Theory: Definition and Theoretical Framework

Grounded theory (GT), also known as theory formagooundedheory, suktheory, inplicit theory, grounded
theory,and structuring theory in the literature, is a theory that explains how to create atheory from systematically
collected data (Kaya, 2015articularly in psychology, education, and medicine. It iscanmonly utilized
research methadills, Bonner, & Francis, 2006).

The primary goal of research conducted from a positivist perspective is to verify or reject current theories.
Qualitative resarchaimv WR HVWDEOLVK QHZ WKHRULHV dHOLN (NuOL *7 L
derives theory directly from knowleddarjdgestheoretical and practical unknowns, and gives researchers a more
liberating perspective (Goulding, 1998, cittedd dHOUNID QG

GT is the process of developing a theory using an inductive approach based on data ediilledted stigating

a phenomenon (Corbin & Strauss, 2008). According to Goulding (2002), GTis a strategy that explains behaviors
and tke consequences of behavidosextract and convey the theory thagreundedin the data intelligibly

Creswell (2012), on the other hand, defined GT as a qualitative research approach employed when a systematic
theory or process relating to a genuinaueseeeds to be revealed systematichgny researchers use GT to

extract previously unknown theoriggoundedn data (Sonmez and Alacapnar, 2013); a method used when one
wants to create a theory, change a theory, or develop a general abstractiorpaboess, people's actions, and
interactions (Anderson, 2007); a method that allseking the puzzle in the data collected from the research

field by providing a set of systematic and flexible instructions and examples.

Quantitative research was notelo respond to any study in the field of sociology, and GT emerged as a result
Rl WKH VHDUFK RI WKHVH UH V HEethEdHSbNe ofithie@dsbarBh@réthodaldgies utilized
when more specific facts, explanations, and a theory apgéreeito examineany social issue. Rather than
imposing the truth under study on an existing theory, GT is one of the systematic and comparative qualitative
research approaches used to construct a theory that may explainmealityxactly and consisténfeasible
(Creswell, 2007). GTis both a method and a methodology, according to Balc (2015). It is amethod since research
can be conducted as a standalone application of GT. G@idsignbecause it can be used as a data collection
approach with or whout other data collection techniques.

GT seeks to derive theory from evidence acquired through interviews, observation, or document analysis, which
distinguishes it from other methods of qualitative research (Glaser & Strauss, 2006). This is not the only element
that distinguishes GT from othgualitative research approaches. Table 1 summarizes the discrepancies found in
Charmaz (2006) and Creswell (2013) research.

Table 1. Groundedheory Compared to Other Qualitative Research Methods

Other Qualitative Research Methods Grounded Theory

Data collection  The process of collecting an Data gathering and analysis (as well as the
and analysis analyzing data is made up of development) are carried out concurrently.
series of steps that are connec
and go in a straight line.
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Creationand Hypotheses that have been tri Data is used toreatngcategories. The codin
coding of before or that were made at t/ procedure begins immediately after the fi
categories start of the research are used meeting) without waiting for the categories

make categories, which are th form.
used to code the data.

Coding purpose Coding is done to reach tt Codingis usedto get to the theory.
themes.

literature review The literature isexamined before A preliminaryreview of the literature is carrie
data collection, and a theoretic out. However, the researcher disregards
framework is created. concepts gleaned from the literature. T
literature however is carefully examined ap
the data has been processed and the link
between the data have been considered.
SourceBased on research by Greell (2013) and Charmaz (2006).

GT differs from other qualitativeesearcldesigns in steps such as the activities performed ddiatagcollection
and analysis, the creation of categories and the path followed during the coding process, the coding process's
purpose, and the literature review's lengthshown in Table 1.

In addition to the differences listed in Table 1, GT focusetheory development at each stage of data collection

and analysis, enables comparisons by employing the "continuous comparison method" at each stage of analysis,
and is used to determine the characteristics of the categories, their similarities amhdiefrom the initial

meeting to the report writing. It is a qualitative research technique that peraftiagtheoretical notes (memo)

that outline the key paths of inquiry (Charmaz, 2006). According to Sonmez and Alacapnar (2013), both
qualitative ad quantitative research methods are utilized inthe GT. According to the researchers, the qualitative
research approach is utilized to acquire the data, and then the quantitative research method is implemented.

As with other forms of qualitative researthe theory employs an inductive methodology and attempts to make
meaning of the data (Merriam, 2013). Attempts are made to interpret the examples in light of the acquired data
and to derive a theory from the collected factebysidering perception, setetivity, and sensitivityBirgili,

2015). GT formed its own principles, according to Glaser and Strauss (2006), which is another commonality
between the theory and other qualitative research methodologies. According to Row (2003) (quoted in Balc,
2015) the theory's guiding ideas are as follows:

I.  The investigation of social reality does not commence with a hypothesis. In other words, data is not
treated from a welkestablished, widely accepted perspective.

Il. GT should be based on local accounts and expegig addition to the underlying facts.

M. A method of continuous comparison should be utilized. To achieve this objective, the data should be
categorized to build concepts and light the data, and these categories should be placed within a general
analyticframework and populated with instances pertaining to the examined event. In addition, errors
should be mentioned in the categories that are generated.

IV. Data analysis should not rely on hypotheses or coding schemes that have been preconceived. The
researcheshould be open and transparent during the analysis process.

V. In GT, the literature research is utilizeddading additional data and comparegreedupon codings.
The developed theory will direct the researcher to the literature that best explagsutie

In qualitative research, interviews are typically recorded. In GT, however, this is viewed asnasitimg activity,
thus the researcher captures the datain 'field notes."

If the researcher discusses the idea before itis complete, ibwaklhis motivational energy, lead to criticism,
and have the added benefit of delivering a reward. Therefore, itis suggested that the researcher remain silent.

Followingtheideas as mentioned abg¥&T can be said to have two primary principles. Refsamot initiated
to prove, deny, or develop a new theory. Attempts are being made to formulate a previously undiscovered theory
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based on the GT data. Thus, the potentialdhather theory or body of literature will influence the researcher

has alreadypeen eliminatedAccording to the second principle, the continuous comparison method is vital for

GT. Because the hypothesis was discovered using this way to determine the relationship between events and
characteristics (Glaser & Strauss, 2006).

Accordirg to Charmaz (2006), the perspective of GT on social events is also a pillar in the construction of the
research's intended theory.

From the perspective of GT, all social reality notions are interconnected and interdependent. In other words, no
reality isuncaused; rather, it formed as a result of the influence of another reality. Therefore, the event under
investigation should be accessible in practice and drawn from everyday life.

According to Glaser and Strauss (2006), a theory developed via GT igsabpplicable and permits the
explanation of the investigated behavior and its causes. In addition, this theory, which was developed as a result
ofthe research, gives verifiable hypotheses and serves as a guide for subsequentresearchers studyimgsthe beha
that are the subject of the theoBonsidering these explanations, it can be stated that the researchers of GT and
the researchers who started their research based on an existing theory and tried to confirm or refute this theory
had different perspives and were in opposition to each other as the theory was derived from the research.

Development of Grounded Theory

Barney G. Glaser and Anselm L. Strauss conceptualized grounded theory, one of the qualitative research designs.

The methodological ahtheoretical basis of the thecay established in the 1965 publication "An Awareness of

Dying," which resulted froma qualitative investigation of the experiences of inpatient and dying patients at the
University of CaliforniaSan Francisco Medical CentéCreswell, 2008). The method, referred to as the
"continuous comparison method" in the book, has undergone numerous improvements and is now known as
"grounded theory" (Bal€2015;dHOLN (NuL *ODVHU DQG 6WUDXViMthedKR ODLG \
work "The Awareness of Death," initially and thoroughly articulated GT in their 1967 book "The Discovery of
Grounded Theory" (Merriam, 2013).

Glaser and Strauss, the pioneers of the idea, are two researchers who grew up with completely different
philosophies. Strauss is a qualitative researcher at the University of Chicago, whereas Glaser is a researcher at
Columbia University, which has a longuantitative and theoretical study histoiDespite their various
perspectives, theyintegrated theirdy into the book "Discovery of GT," which is still the topic of several studies

and describes GT (Creswell, 2007). Developed initially by two researchers, GT diverged in its early phases
becaus®f these researchers' divergent Blgasulting in a dichomy in practice. This paradox has a substantial
bearing on the approach and methodology chosen for the research. In Strauss's approach, for instance, the
researcher has a concept of where to begin his inquiry. In contrast, Glaser's method requirearttieerés

begin with an empty mind. Moreover, according to Glaser, the theory is revealed by the facts in which it is
concealed, whereas according to Strauss, data must be compelled for theory development (Jones & Alony, 2011).
Some scholars accept Glasanethodology, whereas others adopt Strauss' methodology, which correlates to the
terms "Glaserian" and "Straussian” in the literature. Table 2 details the differences between the two approaches

Table 2: Distinctions between the Glaserian and Straus&éthodologies

The Glaserian Approach Straussian Approach
It begins with general interest (with a blank It begins with an overview of where to begin.
mind).
Developing theory through the use of Using structured questions, thgpothesis is tested.
objective questions.
A conceptual theory is constructed. There is a conceptual definition (description of

situations).

Theoretical sensitivity (the capacity to Approaches antbols facilitate the development of
perceive variables and correlations) emerges theoretical sensitivity
with a concentration of data
The theory's groundedness in the data The precision of the procedure reveals the veracity ¢

contributes to its plausibility or support. the theory.
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A fundamental social process must be
specified.

The fundamental social process requires no definitic

The researcher is a passive participant.

The investigator is active.

Data revealsheory.

Data is structured to reveal theory.

Coding is not particularly stringent.
Continuous comparisdretween
occurrences, impartial inquiries, and
categorization improve coding. Care is
required to avoid oveconceptualization
when defining the key points.

Coding is performed with greater rigor and precisior
The type of comparison is determined by thding
technique. Microanalysis, which involves '"Wwelog-
word" data analysis, is used for coding.

There are two types of coding procedures:

Simple coding In this process, data is
broken down into parts and then grouped
conceptually.

Substantive codingltis performedto
reveal the categories and priorities.

There are three types of encoding proced@psn
coding. It includes the phases of defining, naming,
classifying, and defining the phenomena.

Axially coding. It is designed to assign codes to one
another.

Coding on a selective basidt is performedin order to
select acore category and correlate it with additiona
categories.

SourceJones ve Alony, 2011

GT, "Theoretical Sensitivity" by Glaser, published in 1978;"Qualitative Analysis forlSmentists"by Corbin

and Strauss, authoredin 1987; and '"Basics of Qualitative Res€&aotimded' published in 1990. In the books,

"Theory, Procedure, and Techniques" are elaborated and enhanced (Charmaz, 2006). Glaser claimed in his 1992
response taCorbin and Strauss's 1990 book, "The Foundation&rafundedTheory,” that he rejected the
perspectives of the researchers cited therein. The following are some of Glaser's criticisms of Corbin and Strauss

(Charmaz, 2006):

X Systematic comparisons wilfford the researcher considerable convenience in the process of theory
construction. Therefore, researchers do not need to hear the tedious comparisons that Corbin and Strauss

make.

X The desired hypothesis is concealed in the data. This notion can Hedekeaugh coding and constant

comparison.

X The GT researcher must operate freely and with flexibility. In contrast, Corbin and Strauss made the
formation of the theory extremely rigid, irreversible, and difficult to comprehend.

These disagreements betwealaser and CorbiStrauss have resulted in the development of distinct approaches
togroundedheory. The following are examples of these approaches (Creswell, 2007):

1. The Corbin and Strauss method: a methodlealgn
2. The Glaser strategy: an evolvinglsbicdesign
3. Charmaz's method: a constructivist strategy

Obviously, there are three different designs in GT. The systematic design of Corbin and Strauss, predetermined
categories to relate categories, and the use of hypotheses to clarify images apdshiatin contrast, the
classical Glaseriatesigrattempts to examine social reality without preset classificati@mshe other hand, the
constructivist method of Charmag situated between systematic design and classical design. It contends that
meaning does not passively and ineffectually await discoveryin objects but rather arises frominteractions between
persons. Although they differ in practice, they all sharefoflewing characteristics: | process approach; (i)
theoretical sensitivity; (iii) theoretical sampling; (iv) continuous comparative analysis; (v) core category; (Vi)
theoretical memo writing; and (V) they share some common features such as literatuveareliproduction.

These eight traits, along with the similarities between the tesigrs, indicatelhe overall characteristics of GT

and the theory's key concepBonsequently, significant GT concepts have been examined by combining all of
these factos.

Key Characteristics of Grounded Theory and Related Concepts

Under this heading, we examine the most essential aggfagrisundedheory and the most essential concepts
associated with it.
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Proces®Orientation

In GT study, a single social reality @nphasized. Nonetheless, this reality cannot be considered apart from
individuals and their interactions. Since the investigated social reality will be modified by the actions and
interactions of individuals, researchers concentrate more on processsai@gswell, 2012). For instance, aGT
researcherwho wishes to investigate the notion of mentoring may frame the topic of her study as 'the advisor
student interaction between thesis supervisors and doctorate students."

The GT researchprocesedlik & (NUL ZKLFK LV W\SLFDO-@YbHpaiss [dtibstamtess XV L QJ
addiction, discovering GT, leadership skill, the effect of preschool education, the level of initiative, etc.), entails

the researcher abstracting and defining the participanisats’ actions. These constructed abstractions and
definitions are referred to as categories (concepts). Categories; They are necessary touchstones for producing a
theory that is proven, intelligible, and comprehensive (Creswell, 2012).

Theoretiacal Sensgvity

The capacity to interpret categories derived from research data, to differentiate between similar and distinct
categories, and to construct relationships between categories constitutes theoretical sensitivity. This ability
directly influences theampleteness and precision of the theory to be derived from the facts. Consequently, the

capacity to analyze and comprehend data with theoretical sensitivity is a crucial component of GT (Corbin &

Strauss, 2008).

ProbabilisticSampling

It is based on facts gathered through observation, intersiéegument study, and everyday experiences (Corhin

& Strauss, 2008). Therefore, the acquired data should be extracted from the most representative sample of
individuals or groups to provide theorrect hypothesis. Creswell (2012) underlined the significance of
determining the type of sampling method to employ to pick the individuals to be included in the research
(purposive sampling) and indicated that theoretical sampling, which permits siewultadata collecting and

analysis procedures, should be considered. Theoretical sampling, according to the researcher, is selecting people
who can supply helpful texts, images, or case studies to aid in the-thgtilipg process. Based on this definition

of Creswell (2012), the following are examples of theoretical sampling: Students, parents, Montessori educators,
and others will be surveyed by a researcher examining the impact of Montessori education on the development of
preschoolers.

ConstantComparative Evaluation

In GT, data coding and analysis are concurrent and adaptable processes. During this phase, the researcher use
continual comparative analysis to uncover and develop concepts concealed within the data. This strategy seeks to
connect dataidentified event to other events, events to categories, and categories to other categories (Creswell,
2007). Figure 1 depicts the continuous comparative analysis métialbnes and Alony (2011) depicts
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Figurel. Constant Comprativ&ourceJones ve Alony, 2011.

The objective of theonstant comparison methidto produce diversity by correcting the categories disclosed
during the process with newly obtained samples (Birgili, 2015). In GT research, comparisons are done
continuously within ad between conceptualization levels until atheory is developed (Merriam, 2013). Using the
continuous comparison approach, a GT researcher | compares occurrences inside each category, (ii) identifies the
categories and category features, (iii) delimitgtie®ry, and (iv) writes the theory (Goulding, 2002).

Primary (Core) Category

The core category is the category with the potential to be the researched phenomenon's central theme. When there
are approximately ten categories (this number can be increased or decreased based on the size of the database),
the researcher selects a coategory to serve as the foundation of the theory he will build. It then determines the

link and frequency of the core category with other categoftes.researcher creates further categories if the
relationships between categories make sense g@tésvell, 2012).

TakingTheoretical Notes (Memo)

Researchers at GT jot down brief notes regarding the data gathered from the beginning to the finish of the study.
These notes are known as memos. Memos provide the most concise description of recentdsietdfiments.

These annotations can be as short as a few lines or as long as tens of pages (Charmaz, 2006).

Memos give researchers summative data during thegdatstioning phase (Goulding, 2002). Aresearcher who
writes a memo elevates qualitative resbdo an empirical and analytical level, according to Charmaz (2006).
According to Goulding (2002), a GT researcher who does not produce a memo develops atheory that is unrelated
to GT.

Literature Review

All GT designs highlight the importance and nesit¢y ofa literature review. However, there are variations in
desigrs dependent on location and function. In systematic design, for instance, the literature study is conducted
firstin order to create theoretical sensitivity prior to data collection@algsis. However, the researcher should

not rely on the literature too heavily, as doing so will make it more difficult to generate fresh ideas. The Glaserian
approach (classicdesign; He disagrees with Strauss and Corbin's suggestion to conducatuligestudy prior

to beginning the investigation. Accordingto this theory, literature reviewconfines researchers and makes category
development difficult. Consequently, the literature review should follow data anaiisésmaz (2006), the
founder of conmtructivist GT design, statedthat researchers should use the literature to (i) learn about previous GT
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studies, (i) explain who did what, when, and why, (iii) identify gaps between existing knowledge and situations,
and (iv) formulate their own contrilioin to the GT field

TheoryDevelopment

GT's ultimate objective is the development of a medaaale theory. The researcher's GT theoryis an abstract
explanation or comprehension of a real subject that is concealed in the facts (Creswell, 20h2pr@Ts
developed using three major tactiacf OLN  (NUOL

() Reducing the number of categories: During the initial stages of the research, alarge number of
distinct categories are identified and clustered based on their unique qualities.
(i) Selectivesample of the literature: The literature evaluated in GT serves as atype of data source
and is incorporated into the produced theory, classifications, and subcategories.
(ii) Selective sampling of data: In GT, efforts are made to obtain additional dataheostutly
regionto develop and test hypotheses

According to Corbin and Strauss (1990), the theory to be developed in GT research is a narrative or a brief
summary of the investigation. Trecholars as mentioned earlmiggested to GT researchers thdadieing
(Corbin and Strauss, 1990):

"...what occurredhere?"Sit down and compose afew sentences about the subject." Express your ideas simply and
compose a concluding narrative."

Based on the previous information, it can be concluded that the systentht8&imultaneous collection and
analysis of data is a prerequisite for the theory to be developed at the end of the study GT, regardless of the design
(systematic, classical, constructivibt)the literature survey for this study, different coding styigts were
discovered for the three data analydgsigrs. However, the limitations of this research report make it impossible

to include detailed coding types for all of these patterns. The systematic design developed by Corbin and Strauss
includes easilydentifiable steps and is widely used inresearch GT (Creswell, 2012). For these reasons, only data
coding according to the systematic design is examined in detail below.

SystematicGrounded Theory

This design devised by Corbin and Strauss, is mor&rand canonical than the original GiEsigncreated by
Glaser (Creswell, 2007). The systematic designis a GT design that emphasizes the development and visualization
of theory through the use of preset coding phases (Corbin and Strauss, 1990).

The systenatic design states that finding or accepting a known fact overlaps with positivist techniques, therefore
the goal of GT is notto affirmthe known but rather to attempt to uncover the unknown. Strauss and Corbin defined
data collecting and analysis praltees as a "open buffet” and argued that each researcher should select
approaches according to his or her preferences (Creswell, 2007). Corbin and Strauss (Corbin and Strauss, 1990)
enumerated the processes to be followed and the rules to be considesszhbyhers who utilize the systematic

GT design:

(i)  The processes of data collection and analysis are interconnected. In GT, analysis commences with
gatheringnitial data, and the resulting informationis utilized in the subsequent interview or observation

(ii) The researcher doesnot utilizeqandsting conceptions, conceptualizesthe data, and employs conceptual
labels An exact labeling is performedif alabelis metwith a particular frequéreyof the participants,
for instance, used the statem&bmen awvoid taking chances and flee from danger. In addition, they
are extremely emotional and cannot act professionally as a result.” statement may be classified a
"stereotype.” by the investigator. If other participants use this term in the same piaenkabel
"stereotype"is recorded.

(iii) Similarities and differences are highlighted through the creation of categories. For instance, additional
concepts such as 'time pressure” and 'role conflict” can be developed in addition to "performing
numerous role$While coding, the researcher recognizes that these notions are distinct but interrelated,
therefore they can be categorized as 'individual factors."

(iv) Sampling is predicated on concepts and the diversity of concepts, not on groupings of individuals. For
instance, if the researchercisnductinga study on the "organizational dimension of the glass ceiling,"
she should examine female managers in theikplaces. However, the researcher should not sample
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female managers. Instead, she should investigate the organizational reasons that prevent women
managers from advancing.

The event under study is often compared to other events in terms of similaritgsimdildrity. This is

called the "'method of continuous comparison.” Continuous comparison is a method that keeps the
researcher from bias, allows him to question each new piece of information and concept, and corrects
coding errors.

Obtained data should bevaluated for compatibility with @esignand systenbecause relevance
promotes the advancement and integration of data.

It is quite challenging for the researcher to keep up with the@hamging categories, hypotheses, and
gueries. A mechanism is regait to support the researcher in this process. This method is referred to as
‘theoretical memo writing." It begins with the first coding phase and continues till the conclusion of the
research. Too many concepts are missed if the researcher skips anaothtiooves directly from the

coding process to report writing.

In order to comprehend the links between categories, hypotheses are established. Throughout the
research, these hypotheses are regularly amended until all the findings gathered from documents,
observations, and interviews are confirmed.

The researcher should compare the concepts and relationships he has discovered with those of other
researchers and, if necessary, seek their assistance.

Higher (macro) conditions thaffect the phenomenon shoddd included in the analysis, not just thos
intimately related to the phenomenon. The term for this is "situational matrix." For instance, economic
position, culture, and political leanings should be incorporated into the investigation.

SystematiGrounded Theory Bsearch Procedures

According to Creswell (20122ight stepsvill assist systematic GT researchers in their approach

Step 1 Selection of the most appropriatesign This is the stage where decisions are made
about the research design depending ongbearch topic's nature, scope, and sensithisy
example, it is appropriate to use GT for topics where participant privacy must be protected
(such as sexual abudgdcause thidesignallows the researcherto conduct a maanalysis
rather than a micr@analysis and see the big picture.

Step 2 Determine the procesk research, the first stepis to determine the process because
the main purpose of GT is to expléine process. The people who interact and act reciprocally
in the systematic GT design should also be included in the research process.

Step 3:Confirmation and acces#s with any scientific research, research permission must be
obtained and the samplelie collected must be accessible at GT.

Step 4: Theoretical SamplingData collection is one of the most important phases of a
systematic GT. Therefore, this stepelecting the sample that can provide detailed and rich
information and choosing the techuoéjto collect data from the sampleefers to the process

of obtaining new data by returning to the field until the theory develops and matures.

Step 5: Coding the dataThis involves dividing the research data into categories and
subcategories, identifyg and explaining the relationships among the categories, and creating
an overall picture of the research processes.

Step 6:Selective coding and theory developmémithis process, the theory begins to develop.

In this step, the researcher presentstibety as a series of theses or subtheses.

Step 7:Verification of the theoryThis stage determines whether the researcher's theoretical
explanations are logical and whether they describe events hierarchically.

Step 8:Writing the research reporGT Reseixh report; It consists of four parts: (i) problem,

(if) method, (iii) discussion, and (iv) results. The researcher usually writes the report in the
third person, paying attention to both structure and objective style. The report ends with a
detailed explaation of the theory.

TheProcess Of Data Analysisyd Theory Constructiom Systematic Grounddteory Research

Coding is performedin a systematic dedmanalyze and conceive the data ahdw the data'design Using
predetermined analysis steps, the theory is meant to be disclosed (Corbin & Strauss, 2008). Charmaz (2006)
compared the codes to the bones constituting the research's skeleton. According to the researcher, it is through
these codes that the conrientbetween the data analysis and the theory drawn from the data is made. Systematic
GT's coding procedure consists of three sequential phases. These procedures are categorized as | open coding, (ii)
axial coding, and (iii) selective coding (Corbin anda8#s, 2008).
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Open coding (Levisubstantive codingDpen coding is the initial coding process in which the data are broken
into sectionsin order to conceive and categorize them (Creswell, 2012). It is also known as "coding on the first
pass through the data" (Neuman, 2008). At this level, data are sejiatatsmaller units (Vatanseved D O G ND Q

, & 2014). Open coding labels similarities and differences between events, actions, and interactions that are
compared to other events, actions, and interactions. Similarities permit the constructiontefsulessderiving
from the categories (Corbin & Strauss, 1990).

Systematic GT relies on "Who? What? Where? When? Why?" queries and comparisons as its code foundation. In
order to determine the similarities and differences between categories, the resmasthask productive and
comparative questions. In addition, the data must be collected in the proper category for accurate and exhaustive
analysis. Even if the researcher misclassifies the data, he has the option to rectify his error by employing the
cortinuous comparison method. Open coding can utilize dissimilar coding types that do not have a linear
relationship and can be used transformatively (Corbin & Strauss, 2008) ctitsgmethodare detailed below:
word-by-word coding, lineby-line codingeventby-event coding, and in vivo coding.

Word-byword codingCoding data obtained from the study of documents and electronic resources typically
employs woreby-word coding, which allows for a methodical GT analysis of data in great detail (Charm@, 200
In this sort of word coding, attention must be paid to the meaning of words and the flow of sentences.

Line-by-line coding Line-by-line coding is one of the most prevalent forms of coding in systematic GT, in which
each line of participant statemsim$ designated by name. Although this creates some coding challenges because
occasionallyeach line does not contain a complete sentence, it allows researchers to swiftly code the data.
Researchers should follow the following adaptable procedures fedbyitine coding (Charmaz, 2006): |
dissecting the data, (ii) identifying the activities on which the data are based, (iii) paying attention to implicit
assumptions, (iv) discovering implicit actions and meanings, (v) focusing on the significance ofignfphas
comparing the data with other data, and (vii) highlighting data gaps.

According to Charmaz (2006), lidgy-line examination of coded dafaevens researchers from being mired in
existing oneword codes and opens the door to novel concepts aasl.i@bdarmaz (2006) noted that, during this
procedure, how do | describe data on this topic? (ii) How does the procedure function? How do the participants
conduct themselves? (iv) How do people communicate their ideas? Why and how does the procedure evolve?
What are the results of the procedure? He stated that asking yourself questions facilitates a critical examination
of the data (see APPENDIX 1 for an example of how this works).

Event CodingEvent coding is a sort of codingwhich the researcher compa an event to one or more other

events and, if a match is found, seeks to compare the new event to the event conceptualizations he or she has
previouslycodeddHOLN (NuUL $FFRUGLQJ WR &KDUPD] HYHQW FRGL
when researchers lack sufficient knowledge about participants, have trouble connecting with them, or can simply
observe them. Moreover, studying people's behavior in public locations and coding it line by line can resultin

data loss if the observation isterrupted. Instead, occurrences should be researched independently, then
compared, and events with similar characteristics should be coded together.

In- Vivo coding In-vivo refers to the phrases that participants use. In vivo codes do not existsicightific
literature or as notions invented by researchers. In other words, in vivo codes are the symbolic coding of the
expressions of participants (Charmaz, 2006). For instance, one participant used 'relativity" instead of 'relativity
theory" in the feld of science and general physics, 'theory according tMDUin the field of nuclear physics,
‘creditor” instead of "proton," and "electron” instead of "neutron.” The participant's usage of the term "borrower"
is an example of unique coding. These imagcodes should be stored as 'in vivo codes"by the researcher. Since

in vivo codes are conveyed by the participatitey give the researcher information about the participants'
feelings, thoughts, and attitugléowards concepts, events, and circum&anin addition, these codes were
utilized to describe how individuals who expressed their opinions about a scientific concept in their own terms
understood that concept.

Axial coding (Level ll/theoretical coding).is a second review of the collectexsearch datéNeuman, 2008).

Axial coding,defined as 'creating a dense network of relations around the axis of a category,"is a sort of coding

that began to be employed with creatpngnary categories. In thisoding phase, the matertaioken into smh

meaning units in the open coding phase is synthesized and attempts are made to cre&tedligheictures
6WUDXVYV DQG &RUELQ DV TXRWHG LQ 9DWDQVHYHU DOUNDQ DQ!

with their subcategories, drthese associations are evaluated based on data (Corbin & Strauss, 1990). Axial

coding is typically favored for encoding huge quantities and varieties of daégacddling style aims to explain

the codes established using open coding more preciselgdamak uncertainty (Charmaz, 2006; Glaser & Strauss,
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2006). Thiscoding process neeitgluctive and deductive reasoning, the formulation of questions and suggestions
(McCann & Clark, 2003, quoted by Onat Kocabyk, 2016). According to Strauss and Corbin, @o@pported
by Charmaz (2006), a GT researcher conducting axial coding will perform the following tasks:

(i A category is selected from the categories established during the open coding procedure, and coding is
continued by focusing on this concept in tiubbsequent procedure. The term for this categoryis "core
phenomenon.”

(i) The gaps created by open coding between categories and subcategories are identified, and axial coding
is utilized to diminish the discrepancies between categories and establish links.

(iii) By evaluating and comparing data, connections between categories and subcategories are attempted to
be built and expanded.

To make the relationships between the categories in axial coding clearer and more understandable, researchers
must pay attention tdé conditions affecting the social phenomenon they are studying, the routine and strategic
reactions of the participants, and the outcomes of these actions and interactions. Conditions "why? where? how?
when?" are their questions; actions and interactlgnsshom? how?" are their questions; and the consequence
'‘What is the effect of this action?"demands answering the query 'what is the outcome of this action?" (Corbin &
Strauss, 2008). Accordingto Creswell (2012), axial coding should employ the coalditi@tnix approach, which

involves building links between conditions, outcomes, and subsequent actions. According to the researcher, once
the linkages have beenformed, micro and macro fagtbiuencingthese relationships should be generated, and

the daa should be analyzed from a broader viewpoint. In addition, the core phenomena and the circumstances
influencing the core phenomenon, the strategy derived from the core phenomenon, the specific and contextual
circumstances influencing the strategy, anel delatcomes should be given in detail. Figure 2 depicts the axis
coding procedure as depicted by Creswell (2012).

Figure 2. Axial Coding Source Creswell, 2012.

Selective coding (level lll codindimply put, the selective coding proceduresystematic GT is the primary
category selection mechanism (Corbin & Strauss, 2008). After a continuous comparative analysis (McCan &
Clark, 2003, as quoted by Onat Koda& 2016), the "core category" (Corbin & Strauss, 1990) is selected to
represent theentral phenomenon of the study. All previously determined categories are organized around the
‘central category" and systematically related in selective coding (Creswell, 2012). (Corbin & Strauss, 2008).
(Strauss and Corbin, 1990, as referenced by Cré20d12): | description of the evedesign (ii) combination

of the supplementary categories around the core category, (iii) linkage of the categories, (iv) data evaluation, and
(v) saturation of the categories. In selective coding, the most significarggses are thought to be theoretical
coding and note taking. Theoretical coding incorporates classification and saturation based on theodgtgo th

are interpreted as theoretical insteadescriptive. In this context, "classification” refers toaniging the data

into meaningful categories, while "saturation” refers to determining the number of concepts in each category and
subcategory (Eaves, 2001).
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As can be seen,itbe distinct processes are involved in codimgsystematic GT. It is important to note that at
the core of all three types of coding are processes that ind@veughly examining all the data, the creation of
codes and categories, focusgmgthe relationships between categories, and the ultigoatieof uncovering the
theory buried in the data. Nevertheless, thedighs of each coding type represent distinct operations. Figure 3
from Eaves (2001) illustrates these variances (quotelHrOL N DQG (NUGL

Figure3.Data coding and categaation steps in Strauss and Corbin approSchirce Eaves, 2001.

In summary, researchers begin the process of coding with "open coding" and the creation of categories. In the
next phase, axial coding, the categories are seen and combined. In theefiredl 0ding, known as "selected
FRGLQJ WKH FRUH FDWHJRU\ LY LGHQWLILHGIdg2QRZB1B). WKHRU\ LV FRQV

Reporting Grounded Theory Research

After coding, explaining, and categorizingthe data gatheredduring the reseatlé &Eearchreportis drafted.
Coding, explanation, and classification help the researchreport writing process. As a means of condensing the
theory and enhancing the readability of the concepts, the report may use a combination of tables and/figures. B
offering a literature review, the theory is situated in a scientific perspective. Review and presentation of the report
in terms of style and language (B&2015).
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Testing Validity in Grounded Theory Research

$FFRUGLQJ WR <0 0@023),dahdiy @ Qualitatel Hdearch refers to the accuracy of the research
findings and denotes that the researcher views the phenomenon objectively. Contrary to other studies, according
to Elliott and Lazenbatt (2004), GT uses four criteria: appabgmess, relatedness, interoperability, and
FKDQJHDELOLW\ DV FLWHG LQ .D\D 7KH IROORZLQJ LV D EULHI H|
(i) Fit. The degree to which concepts and events they reflectare relevant.
(i) RelevanceThe researcher tases on the participants' genuine interests.
(iii) Workability.The theory demonstrates howto address the problem.
(iv) Modifiability. As new situations and data become accessible, the theory can be modified.

Conclusion

In recent years, qualitative research methodologies have become increasingly prevalent in stidesnd

more popular among researchers. In qualitative research that emphasizes the significance of interpersonal
relationships and interactionsdaelopingsocial facts, numerous distirdgsigrs are employed. An example of

one of these studyesigrs isgroundedheory.

In its broadest definitiomgroundedtheory is the theory awaiting discovery in data that has been methodically
collected, arrange@nd evaluated. The theorywas developed by Glaser and Strauss and then raviaeyl by
scientists. In addition to influencing other scholars, disagreements among the theory's founders led to the
development of three distinct GT approaches: systematigrgedassical design, and a constructivist approach.

In practice, Strauss and Corbin's systematic design, which uses predetermined categories to associate categories
with one another, Glaser's classical design, which attempts to discover social rehbiyt wredetermined
categories, and Charmaz's constructivist approach, which is situated between systematic design and classical
design, differ inseveralvays. aspect; process approach, theoretical sensitivity, theoretical sampling, continuous
comparativeanalysis, core category, memo writing, and theory production. In addition to pointing to the
fundamental concepts, rules, and principles ofa@dthe application processes, these eight characteristics aid
researchers in practice.

In this study, the sysmatic design (Corbin and Strauss approach), the classical design (Glaser approach), and the
constructivist approach (Charmaz approach) from@GheundedTheoryresearch techniques were analyzed in
detail, and the parallel components in all three appreashee identified. The fundamental characteristics of GT
were thus exposed. In addition, a literature analysis conducted within the scope of the study revealed that
researchers in GT investigations frequently select the systematic;dbsggrihis desigwas explored in depth.

Due to this, it has been determined that the systematic designis in a significantly different stage of coding than
other designs.

Recommendations

Groundedheoryis one ofthe qualitative research approastcomparing design$at differ in the coding phase
with a field study may aid in gaining a better grasp of the topic. In addition, it will be advantageous for other
scholars to do field research to concretize the coding stages of the systematic design.

In the Grounded theorthere are three different approaches: systematic design (Corbin and Strauss approach),
classical design (Glaser approach), and constructivist approach (Charmaz approach). There is a need in the
literature for studies that show the similar and differéaracteristics of these approaches.
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ANNEXES

Annex1. Line by line coding example.

Line-by-line coding

Participant: OYel, 37 years old, school administrator

Problem

Do not accept
Charging responsibility
Supporting his thinking on
legal grounds

Blame

Blame

Prejudice

Prejudice

Prejudice

Gender attribution

Gender attribution

It will prevent women from rising in management
I don't think there is a second glass ceiling. Even though the
areother sources . So it is. After all, legally

If he and | both want to rise to the highest position

We have the right. If women can't get high it's their own faul
Because | can't see any obstadter than themselves

I, there are no barriers other than my own personality traits.
They are very emotional for once. Then with a problem
They panic when they meet. Other than that, he has other ji
Of course, they need to get their work done in the 10th h
first.

If he doesn't, there will be problems with his wife.

Annex2. Axial coding example

Figure Axial coding of the collected data on expressierigrs.Source Charmaz, 2006, s.62.
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Abstract

This study ains to examine the writing performance of primary school fegrde students in relation to the
studentlevel variables (writing, reading comprehension,setfulatiorbased writing, writing motivation, and

writing anxiety) and classrooievel (teacher)ariables (knowledge of textriting instruction and textwriting
instruction selefficacy beliefs). The data were collected from Zonguldak, Turkey in 2029 academic year.

The study used a correlation research method consgdtifgd fourthgrade stuents at primary school and 31
classroomteachers. The data collectiontools includedthe Story Text and Informative Text Assessment Analytical
Rubric, Writing Achievement Test, Reading Comprehension TestRagjtilationBased Writing Scale, Writing
Motivation Scale, Writing Anxiety Scale, and TeWtriting Instruction Form for Classroom Teachers, and -Text
Writing Instruction SeHEfficacy Beliefs Scale. A twdevel Hierarchical Linear Modelling (HLM) analysis was
performed on the data. The results showeld W VW XGHQWVY ZULWLQJ NQRZOH#&JH UHDGL
self-regulationbased writing skills play a significant raletheir writing performance. The studdatel variables
examined in this study account for the texiting performance oftudents by 24%. The study presents the results
based on the findings and recommendations based on the results.

Keywords: Writing skill, Primary school fourtigrade students, Classroomteachers, Hierarchical linear modeling

Introduction

Since writingis a tool for learning and communication that is acquired and developed during school years, it is
essential to provide early opportunities for its improvement so that it can be utilized effectively throughout one's
life. As writing requires many cognitivaffective, and psychomotor skills (Graham, 2006; Zimmerman &
Risemberg, 1997),itis, however, quite a complexand difficult task (Graham & Harris, 2009; Graham et al., 2018;
Graham et al., 2019)herefore, a formal education is needed to acquire aveajeariting skills.

The beginning of education life is the first and most important stage, where writing and written expression skills
can be acquired. Still, it is not enough to gain writing skills atmneffectively usenritten expression skills.

Writing and written expression skills are likely to be affected not only by stueéaied factors but also by
teachers, who constitute an important part of the process. In this regard, this study has aimed to examine the
impact of factors originating frostudents and teachers on texiting skills.

Theoretical Framework
FactorsAffecting the Writing SKkill

M.QRZOHGJHY KDV SOD\HG D FHQWUDO UROH LQ DOPRVW HYHU\ PDMR|
(Saddler & Graham, 2007). The studswriting knowledge (Benton et al., 1995; Fitzgerald & Markham, 1987,

Gillespie et al., 2013; Graham et, d993; Graham et al., 2005; Graham, 2006; Graham et al., 2007; Lin et al.,

2007; McQuitty, 2011; Olinghouse & Graham, 2009; Saddler & Graham,; Z0@¥runn, 2010; Zumbrunn &

Bruning, 2013), seem to deal with it in the context of instructions about how to write, as well as linguistic

*7KLV VWXG\ ZDV GHULYHG IURP WKH ILUVW DXWKRUYY GRFWRUDO WKI
» Corresponding Author%o H Q J L V X . Ddegdisuk@@gmail.com
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knowledge, relevant information about writing topics, text types, and their structures, and metacognitive
knowledge bout writing processes.

Individuals with advanced writing skills appear to have a high level of knowledge about the basic elements
required to produce quality texts and their characteristics (Harris et al., 2010). Research has shown that more
skilledwriters provemorewelLQIRUPHG DERXW ZULWLQJ WKDQ WKHLU SHHUV DUH
knowledge improves within the developmental process (Graham, 2006; Saddler & Graham, 2007), and it
significantly affects the writing performance (Olhwuse & Graham, 2009) and can be improved with practices

such as writing instructions based on seljulation (Harris et al., 2006).

Writing successful texts is closely related to certain variables in a learning environment, such as some skills of
the writer/child and the qualifications of teachers in addition to the knowledge of basic writing and language skills
(MacArthur & Philippaks, 2013). Despite showing different characteristics in terms of their uses and
consequences, reading and writing skills have a common$asisas writtenlanguage and cognitive skills, both

of which have a constructive effect on building meaning, inigathat these two skills are very deeply
interconnected (Alves et al., 2020; Graham, 2020; Tompkins, 2018). In this regard, it is possible to ckim that
child's writing success iglated to his/her reading comprehension skill.

$ ZULWH U Y Vrdarize @he Witing/dRod@ss and his/her seljulation skills are other personal variables
ZLWK DQ LPSDFW RQ ZULWLQJ VXFFHVV WLV WKHUHIRUH RIWHQ UHF
2016) and seffegulation strategies to improveriting skills (Boekaerts & Corno, 2005; Hammann, 2005;
Zimmerman, 2008; Zimmerman & Risemberg, 1997). Researchers (Graham & Harris, 2000; Harris et al., 2010;
Zimmerman & MartineZPons, 1986; Zimmerman & Risemberg, 1997) state that the strategies useckdssiul

writers in the writing process include focusing attention, organizing the environment, mental design, cognitive
strategies, goal setting and planning, organizing/transforming, searching for information, seeking outreach, self
monitoring, and setassessment. In the process of seffulationbased textriting, skilled writers benefit from
strategies for managing complex processes of planning, drafting, evaluation, and proofreading (MacArthur &
Philippakos, 2013; MacArthur et al., 2015; Nami et 2012), and perform specific writing tasks (Harris et al.,
2002).

MacArthur et al. (2015) stated that besides-segdfulation, writing requires a high level of motivation. Bruning

and Horn (2000) noted that as students improve their writing skillseamd dbout the writing process, they are
FORVHU WR H[SHULHQFLQJ ZULWLQJ DFKLHYHPHQW ZKLFK PD\ EH HIIt
Motivation, which is very important in the development of writing, especially in starting and comiigging

comprises of many components such as sefficacy beliefs, interest, attitude, gealientation, succesand

IDLOXUH 7URLD HW DO GHQRWHY DQ LQGLYLGXDOTV LQWHUQDO

Another factor affectid WKH ZULWLQJ VNLOO LV pDQ[LHW\Y :ULWLQJDQ[LHW\ LV
when faced witha writing task (Fisher, 2017). Students who have difficulty putting their thoughts on paper
consider the act of writing a feared and distughask (Daly, 1985). All writers have a certain amount of anxiety,

which is indeed necessary, yet for some, it can be devastating (Daly & Miller, 1975). According to McLeod
(1987), this feeling can be turned into a positive effect.

The necessity of studento develop the ability to express themselves in writing has increased the emphasis on
teaching how to write (Berrier, 2009). Since writing is a difficult and complex skill (Graham & Harris, 2009;
Graham et al., 2012; Graham et al., 2019; Lunenburg &ihbuarg, 201