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Abstract

The study aimed to investigate cognitive and metacognitive strategies and products of cognitive and metacognitive
processes that preservice science teachers engaged in while reading heat-temperature text after being exposed to
no reading strategy instruction, explicit readingstrategy instruction, and peer tutoring reading strategy instruction.
This study differs from other strategy teaching studies in terms of determining the cognitive and metacognitive
reading strategies used by individuals after being exposed to different types of reading strategy instruction, which
which was specifically designed to improve conceptual understanding. This study employed holistic multiple-
case study wherein preservice teachers were assigned to one of the three groups that received no reading strategy
instruction (n=9), explicit reading strategy instruction (n = 10), and peer tutoring (n = 10) based on their scores
on Metacognitive Awareness of Reading Strategies Inventory and good communicationamong them. The content
of strategy instruction included various domain-specific reading comprehension strategies used for activating
cognitive and metacognitive processes that contribute to improving conceptual understanding and conceptual
change. It was found that the diversity and frequency of using cognitive strategies and products of cognitive
processes were the highest in the explicit strategy instructiongroup, and the metacognitive strategies and products
of metacognitive processes were more diverse and frequent in reading strategy instruction groups compared to no
strategy instruction 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 isalso
supported by contemporary education reforms today. Reading science texts is seen as a powerful instrument to
engage students’ minds, encourage their conceptual understanding, support their questioning, and improve their
scientific mental habits (Wellington & Osborne, 2001). Science text has linguistic and rhetorical features shaped
by specific expectations for its genre. These prototypical features specific to the science text genre distinguish a
science text from other texts of different genres (Uzun, 2001). Science texts are more objective in comparison to
narrative texts, and the intensity of concepts inthem is higher. They also include more words and technical terms
and understanding themrequires more prior knowledge (Jenningsetal., 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
comprehensiondifficult (Graesser etal., 2002; Vosniadou & Skopeliti,2017). However, the fact that science texts
are different from other text types in terms of language, meaning, and structure makes it difficult for students to
understand what they read (McNamaraetal., 2012). This is because reading comprehensionisacomplexcognitive
skill that results in the reader’s incorporation of information in the text into their prior knowledge and the
explanation of a mental representation (Meneghetti et al., 2006). Reading comprehension is an active and
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complicated process that consists of (a) understanding the text, (b) organizing, improving, and interpreting
meaningful connections from the text, and (c) using constructed meaning as appropriate to the type of text,
purpose, and one’s prior knowledge (Kintsch, 2013; National Assessment Governing Board [NAGB], 2012). To
overcome difficulties inreading comprehension, various cognitive and metacognitive strategies need to be used
(Djudin, 2017). Unfortunately, individuals are often unable to effectively use strategies (Blasiman et al., 2017,
Gloggeretal., 2012) and they have difficulty in changing their alternative conceptions with scientific conceptions
(Dole & Sinatra, 1998). Therefore, there is a need for guidance or training on effective strategy use (Fiorella &
Mayer, 2016). Students’ awareness of what they know and their conscious use of strategy play a very significant
role for academic success (Laskey & Hetzel, 2010; Xu et al., 2021). Additionally, metacognitive engagement
while reading science texts supports monitoring and evaluating students’ learning, and promotes scientific
understanding (Zhang et al., 2015), and it improves students’ problem-solving skills (Sandi-Urena et al., 2011).
Based on this situation, in this study, it was aimed to teach cognitive and metacognitive reading strategies aimed
at activating metaconceptual processes to improve conceptual understanding and eliminate misconceptions. In the
teaching of reading strategies, direct instruction and peer instruction were included.

The study was based on social learning theory (Vygotsky, 1978). Teachers provide them with strategy instruction
through support and modeling defined as scaffolding to occur learning within the student’s zone of proximal
development (Ness, 2011). In the present study, explicit reading strategy instructionand peer tutoring reading
strategy instructional practices were included, and these practices are based on modeling and peer support
methods.

Reading Comprehension, Conceptual Change, and Metacognition

While the reader is trying to understand and learn the concepts during reading, conceptual change occurs from
time to time, because the reader’s prior knowledge and the information in the text may not always be consistent.
The conceptual change also includes becoming aware of the conflict between one’s prior knowledge and the
scientific explanation, and being able to construct a consistent and compatible conceptual understanding (Luque,
2003). High-level thinking skills need to be used for facilitating conceptual change (Sinatra & Pintrich, 2003).
Metacognition, which includes an individual’s awareness of one’s prior knowledge and one’s actively monitoring
and regulating of one’s cognitive processes (Hennessey, 1999), plays an active role in the individual’s awareness
of contradiction about scientific concepts and constructing conceptual understanding (Sackes, 2010).

Metacognitive strategies play a significant role in improving conceptual understanding of scientific ideas (Choi
etal., 2011; Nielsenet al., 2009; Wang et al., 2014) and in supporting conceptual change (Mikkil4-Erdmann &
liskala, 2020). Moreover, metacognition allows students to question the information they have learned, think over
the mistakes they have made, and become 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
metacognitive strategies to acquire metaconceptual awareness (Mikkila-Erdmann & liskala, 2020). Conceptual
change and metacognition research traditions have mostly developed separately, often without close interaction
with each other (Mikkild-Erdmann & liskala, 2020). Therefore, this study addresses cognitive and metacognitive
reading strategies aimed at activating metaconceptual processes to improve conceptual understanding and
eliminating misconceptions.

Reading in Science Education and Cognitive and Metacognitive Reading Strategies

Reading comprehension is a complex cognitive skill that results in the reader’s incorporation of informationin
the text into their prior knowledge and explanation of a mental representation (Meneghetti et al., 2006). To
comprehend science texts and interpret meaning, it is necessary to use various cognitive and metacognitive
strategies (Djudin, 2017; Pilten, 2016) and be cognitively and metacognitively active while reading the texts
(Yurttag-Kumlu, 2016). Reading comprehension of science texts, especially finding, selecting, reading,
monitoring, and evaluating various information sources, depends on readers’ use of a variety of cognitive and
metacognitive strategies (Djudin, 2017; Norris & Phillips, 2003; Wang et al., 2014; Yore, 2012).

Based on the purpose of using strategies, reading strategies can be 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 importantinterms of actively
using mental processes to better understand the content of the text (Ahmadi et al., 2013) and learn and remember
concepts (Leutwyler, 2009; Zohar & David, 2009). Metacognitive strategies are used to become aware of one’s
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mental processes, monitor and evaluate them (Flavell, 1979; Gunstone & Mitchell, 1998), and ensure one’s
preregulation, direct one’s attention, and selective attention and self-management while performing a task
(O’Malley & Chamot, 1990; Vandergrift, 1997). Products of cognitive and metacognitive processes can be
defined as verbal expressions or behaviors that are signs of cognitive—metaconceptual processes performed while
reading the texts (Yurttas-Kumlu, 2016). We cannot clearly observe the cognitive or metacognitive process but
we can infer from behavior in which the individual displays that one has performed acognitive or metacognitive
activity. These verbal expressions or behaviors are named as products of cognitive or metacognitive processes in
this study.

As the term metacognition covers a wide range of mental processes, the term metaconceptual has been used to
focus on metacognitive processes that are specific to concept learning (Mason & Boscolo, 2000; Wiser & Amin,
2001; Yiirik, 2005). Specifically, metacognitive knowledge and processes that become active in the process of
the conceptual change have been defined as the metaconceptual knowledge and metaconceptual processes, and
these metaconceptual knowledge and processes have been classified as metaconceptual knowledge, awareness,
monitoring, and evaluation (Yiiriik et al., 2009). This study focused on strategies and products of processes to
activate metaconceptual processes.

Teaching Reading Strategies

Most of the challenges confronted in reading comprehension of science texts can be overcome with reciprocal
teaching strategies, suchas teacher modeling, peer interaction, and questioning (Pilten,2016). One of the effective
and frequently used methods in reading strategies instruction is explicit 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 strategy use, and supporting
students in strategy implementation. This is called the WWW&H rule for strategy teaching, which stands for What
to Do, When, Why, and How (Veenman etal., 2006). This instructionis based on explicit explanations, modeling,
and guided practice (Rupley et al., 2009). Through this teaching, teachers help students implement strategies
effectively (MVeenman, 2011). This instruction is used to effectively teach cognitive (Rupley et al., 2009) and
metacognitive strategies (Muteti et al., 2021). Additionally, this instruction can improve students’ metacognitive
monitoring, learning, transferring, and motivational skills (Zepeda et al., 2015).

Another most popular and well-studied approach to teaching reading strategies is reciprocal instruction. One of
the types of this instruction used is peer tutoring (Paris & Hamilton, 2009). All class members are organized in
tutor—tutee pairs and these pairs work in collaboration in 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 (Alegre-Ansuategui et al., 2018). Peer tutoring makes positive cognitive, metacognitive, affective, and
social contributions for the tutor and tutee (Topping, 2005) and improves self-efficacy (Van Keer & Verhaeghe,
2005). Social contributions of peer tutoring are more prominent (Bahar, 2018). Additionally, peer tutoring helps
students by explaining how to properly use their 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 or
struggling students but also for more successful or gifted students (Lowe et al.,2021). Moreover, there are studies
that show the benefits of peer teaching in teaching metacognitive strategies in literature (Arco-Tirado et al., 2011;
De Backer etal., 2012).

Purpose and Importance of the 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 effectively (de Boer, Donker & van der Werf,
2014; Morehead et al., 2015; Wexleret al., 2017). Teachers need support to overcome the problems of integrating
reading into science class (Fang & Wei, 2010). In the literature onthe instruction of reading strategies, there are
studies on identifying the effect of classroom practices onreading, identifying effective reading strategies that
increase students’ reading comprehension, and determiningthe effect ofteachingofsingle strategy use on success
(Dole et al., 2009). Moreover, students who cannot use reading strategies effectively are less likely to perform
conceptual change (Dole & Sinatra, 1998). Considering this problem, it was aimed to examine how preservice
science teachers’ use of the cognitive and metacognitive reading strategies and products produced following
cognitive and metacognitive processes while reading science texts differed in terms of different 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, who were taught with
explicit reading strategies, and who were provided with peer tutoring reading strategies instruction, this study
sought answers to the following questions:

1. What are the cognitive strategies and products of cognitive processes that preservice teachers 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). Studies about new and varied strategies and their combinations to achieve students’
learning goals are limited, and these kinds of studies are needed (Laskey & Hetzel, 2010). Considering that one
of the important problem of science education is students’ misconception, there are no studies in the literature on
teaching cognitive and metacognitive reading strategies aiming at improving conceptual understanding that have
the potential to eliminate misconceptions. This study is important in terms of creating a basic framework related
to determining the cognitive and metacognitive reading strategies used by individuals after being exposed to
differenttypes of reading strategy instructiondesignedto teachvarious types of strategies, which can be especially
used to improve conceptual understanding. The findings from this study can provide some insight into the
effectiveness of 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 groups that 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 engaging in various cognitive and
metacognitive processes performed while reading a science text. The case study, which is one of the qualitative
research methods, was used and multiple cases were used in this study. These three cases are the groups that did
not receive reading strategies instruction, was exposed to explicit strategy instruction, and was exposed to peer
tutoring strategy. Each group was consideredas a case in this study. Considering the case study research design
types in holistic multiple-case studies, each case is examined holistically in itself and then cases are compared
with each other (Yildirim & Simsek, 2008). A holistic multiple-case study was used as the research method in
this study. The design of the researchis summarizedin Table 1.

Table 1. Information about the research design of the study

Groups Preinstruction In-instruction Postinstruction
No reading Metacognitive Strategy teaching is not e Reading the heat-
strategy Awareness  of provided. temperature text aloud and
instruction Reading Only science texts have been thinking aloud (each
group (n=9) Strategies read. participant in each group read
Explicit reading Inventory (it Explicit teaching of cognitive the text aloud and thought
strategy was usedtoform and metacognitive reading aloud)
instruction the groups strategies  that activate e Semistructured interview to
group (n=10)  within the scope cognitive and metaconceptual determine the purposes of
of the study). processes using the strategies while
Peer  tutoring Peer teaching of cognitive and reading the heat-temperature
reading strategy metacognitive reading text (it was used to determine
instruction strategies  that  activate the cognitive and

group (n=10)

cognitive and metaconceptual
processes

metacognitive strategies and
the products of cognitive and
metacognitive processes that
the groups engaged in and
their purposes of being
engaged inthemwhile reading
the text on heat-temperature)
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Participants

This study was conductedwith 29 voluntary preservice science teachers who were intheir third year at the science
education department of a university located in Ankara in Turkiye; 11% of the participants are male and 89% of
them are female. The GPA of the participants at the university ranged from2.14 to 3.4. While assigning preservice
science teachersto one of the three groups, attentionwas paid to the fact that the mean scores of each group on
Metacognitive Awareness of Reading Strategies Inventory (MARSI) was administeredbefore the instruction. The
mean score of all participants fromthe MARSI scale was calculated as 114 and the standard deviation was 13.
Information about the mean score of MARSI scale of groups is presented in Table 2.

Table 2. Mean score of MARSI scale as pretest of groups

Groups n XX
No reading strategy instruction group 9 111.7
Explicit reading strategy instructiongroup 10 113.8

Peer tutoring reading strategy instruction 10 115.2

group

Table 2 shows that the mean scores of each group from the MARSI scale as a pretest were close to each other.
Additionally, the maximum diversity of the purposive sampling methods was employed in the formation of the
groups. Each group consisted of participants who scored at different levels within themselves, that is, they were
heterogeneous. Therefore, 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 instructionprovided for the effectiveness of the instruction.

Data Collection Tools
Metacognitive Awareness of Reading Strategies Inventory Scale

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.

Read-aloud and Think-aloud Technique

Read-aloud and think-aloud technique, which requires them to express what they are doing and thinking while
performinga task (Yoshida, 2008), enables the readers to identify different cognitive strategies and metacognitive
strategies during the process of performing the task (Cromley, 2005). This feature of this technique 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 reading force—motion and
electricity texts to demonstrate howthis technique is implemented.

Semistructured Interview Form on the Reading Strategies

It was used to identify the strategies used and products produced—following 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 is related 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 mental processes performed for reading
comprehension and the text section in which these strategies are used. This interview form was administered after
reading in order not to affect the participants’ reading process of the science text.

Heat-temperature Text

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 concepts, such as heat exchange, heat, temperature, heat and temperature, heat and
internal energy, specific heat capacity, and heat insulation, and the 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 science text written about heat-temperature.
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The aim of using this textwas to determine whether the participants used the strategies thatare thought to facilitate
conceptual change after reading strategies instruction.

The Stages of Strategy Instruction

One of the three groups in this study was not exposed to any reading strategies instruction, and they just read the
science texts that are related to force—motion, electricity, photosynthesis—respiration, and the phases of the Moon
and discussed the text contents after reading (nine preservice science teachers). The instruction process lasted 5
weeks in the other two groups. It was aimed to teach various general—specific and domain-specific reading
strategies used to activate metaconceptual processes in strategy instruction. 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 how they are
used. First, the participants were informed about the importance of reading strategies, the reading strategies used
while reading science texts, why strategy instructionis needed, which strategywill be effective in what situations,
and how the reader can use these strategies to ensure conceptual change (becoming aware of their potential
misconceptions and monitoring and evaluating their reading comprehension).

(b) Modeling of reading strategies aimed at activating potential cognitive and metaconceptual processes used
while reading a force—motion text and an electricity text by one of the researchers using read-aloud and think-
aloud techniques. The researcher assumedthe role of agood reader who has commonmisconceptions about force—
motion but effectively uses cognitive and metacognitive strategies to improve conceptual understanding and
eliminate misconceptions in this step.

(c) Reading a photosynthesis—respirationtext with a checklist. The participants were provided a checklistonwhich
they could mark the strategies they used and purposes of using them while reading the photosynthesis—respiration
text.

(d) Reading the phases of the Moon text with an evaluation form. This form consists of open-ended questions
regarding the strategies they used 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
Palincsar, Brown and Martin (1987) and Al-Hassan (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 photosynthesis—respiration and phases of the Moon were selected as tutors, and those who
scored lowonthe MARSI and had alternative concepts about photosynthesis—respiration and phases of the Moon
were determined as tutees.

(b) Explaining the definitions of cognitive and metacognitive reading strategies and exemplifying how they are
used. The firststepof explicitstrategyinstructionwas also implementedto preservice teachers who were exposed
to peer tutoring reading strategy instruction.

(c) Modeling of reading strategies aimed at activating potential cognitive and metaconceptual processes used
while reading a force—motiontext by one of the researchers using read-aloud and think-aloud techniques. The
implementation in the second step of the explicit strategy instruction was also conducted with a peer tutoring
reading strategy instruction 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 pairs, and what they should pay attentionto. The researcher and an expert who assumed
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the role of the tutee modeled the reading process together in relationto what kind of role the tutors and tutees
would play while reading an electricity text. The tutorsand tutees participatedin this modeling process separately.

(e) Pairing the tutors and tutees. The pairing was performed by considering the selection criteria for the tutors and
tutees and communication between the participants.

(f) Reading photosynthesis—respiration text and the phases of the Moon by pairs. In order for the tutors to perform
theirrolewell, they were informedabout possible misconceptions about these topics. Additionally, the researchers
developed reading scenarios for the texts on photosynthesis—respiration and the phases of the Moon because
asking questions by peer tutors during the monitoring and correction of errors by the guides is a challenging role
(Thurston 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 strategy. The researchers discussed the implementation of the scenarios
with the tutors. The tutor and tutee read both science textsin pairs.

In the study, while preparing these texts, attention was paid to the cohesion of texts. Besides, the researchers paid
attention to the fact that these texts contain elements, such as figures, graphs, definitions, and formulas, that allow
the use of different strategies. Moreover, different experts on science education were consultedto examine the
cohesion of text and scientific quality of these written texts. At least two experts gave their opinions for each
science text. Aprofessor who works in the area of physics education and an associate professor who works in the
area of science education for the force—motion text; a professor who works in the area of physics education and
three experts (an associate professor and two assistant professors) who work in the area of science education for
the electricity text; two experts (an associate professor and an assistant professor) who work in the area of biology
education and three experts (an associate professor and two assistant professors) who work in the area of science
education for the photosynthesis—respiration text; two experts (an associate professor and an assistant professor)
who work in the area of science education and a professor who works in the area of astrophysics for the phases of
the Moontext; and two experts (a professor and an assistant professor) who work in the area of physics education
and two experts (anassociate professor and an assistant professor) who work in the area of science education for
the heat and temperature text. The experts examined the science texts interms of clarity, cohesion, validity of the
scientific content, and fluency. The texts were revised in 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 the heat-temperature text. While the preservice teachers

were reading the science text, video recordings were taken. These recordings were transcribed and analyzed. The
steps followed while analyzing the cognitive and metacognitive strategies used and purposes of using them are as
follows:

e While each participant was reading a science text, one of the researchers observed each participant and they
tooknotes of verbal expressions or behaviors. After the reading, the researcher askedthe participant questions
about why they used each expression or behavior.

o The strategies used while reading were labeled. Additionally, the verbal expressions or behaviors of the
participants that displayed their cognitive and metacognitive processes while reading the texts were also
observed, and these were defined as products of processes.

e To code the strategies and products of processes as cognitive and metacognitive, participants’ explanations
about the purposes of using each strategy/product of process were examined. If the participant expressed that
one used the strategy to learn, remember, and understand the concepts, the strategy was coded as cognitive
(Leutwyler, 2009; Zohar & David, 2009). If a participant stated that they used the strategy to become aware
of their mental processes, monitor and evaluate them (Flavell, 1979; Gunstone & Mitchell, 1998), and ensure
their preregulation, directing their attention, and selective attention and self-management, it was categorized
as metacognitive (O’Malley & Chamot, 1990; Vandergrift, 1997). For instance, if a participant stated that
they used the strategy to make the informationin the text more understandable, understand an ideain the text,
activate their prior knowledge, and remember, it was classified as cognitive. If a participant stated that they
used the strategy to keep in mind the information in the text, monitor understanding an idea in the text,
monitor the consistency of their prior knowledge with information in the text, evaluate, draw attention, and
become aware of, it was categorized as metacognitive.

e Forthe reliability of the observations, one participantwho employedvarious strategies was selectedfirst. The
strategies s/he used, products they produced following cognitive and metacognitive processes, and purposes
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of using them were coded together with an expert who studied the cognitive and metacognitive strategies by
examining the transcripted data.

o When the researcher and expert disagreed on coding, they watched the video recordings of the preservice
teachers’ reading process again; the literature was then reviewed and a common consensus was reached.

e The answers provided by the participants to the questions in the semistructured interview on the reading
strategies regarding the use of special strategies were examined. By comparing the data obtained from this
interview form with the observation data and participant’s verbal expressionsor behaviors, the researchers
decided on the purpose of the strategies used by preservice teachers.

e Based onthis coding, a table was created about the conditions and the way to use these strategies/products of
processes. The strategies and products of processes that are not available in the literature were defined by
considering the participant’s purpose of the strategy and how it was used. The strategies and products of
cognitive and metacognitive processes that other participants engaged in and purposes of using them were
also coded based on this table.

e The purpose is related to performing mental processes, suchas cognitive or metacognitive process. In fact,
the purpose of using strategy can be operationally defined as using the strategy to perform the cognitive or
metacognitive process. The cognitive and metacognitive processes obtained in this study are shown in Figure

1.
Understanding an Drawing Becoming aware of not
el e attention ha'vmg understood/
important/new
Establishing e E information _
relationships between
concepts
Monitoring ideas
Mental activities 5. 1
Making the complicated Cognitive performed while ‘ Metacognitive
information in the text activities reading a science ] activities ™
more understandable text — Facilitation of
memorization
Establishing e ——
relationships between N, | Monljfc)trlng the}
the ideas in the text vati i ori | SOMSISIENCY.D
ACt'VEt'nglt'Le'r prior —_ information provided by
(renm(:ev:n?) e?iig) Rl el different sources |

Figure 1. Processes performed while reading a science text

In Figure 1, itis seenthat while reading the science text, the participants performed cognitive and metacognitive
processes. The groups performed six different metacognitive processes and these submetacognitive processes are
presented in Figure 2.
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Figure 2. Submetacognitive processes performed while reading a science text

Facilitation of memorization

Monitoring the consistency
of the information provided
in the text
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of their prior knowledge
with new information

Monitoring the consistency
of their prior experience
with new information

It is seenthat among the metacognitive processes presented in Figure 2, the process of drawing attention has the

most variety.

The coding example for determining the strategies and products of cognitive and metacognitive processes that the
participant (P6) in the peer tutoring strategy instruction group used and the purposes of engaging in them while
reading the text section about the temperature concept are presented in Table 3.

Table 3. The strategies and the products produced used and the purposes of using them

Text section

Participant’s
expressions related to
their  purpose of

engaging in strategies

Strategies and products  Purpose of engaging in
of processes that the strategiesand products
participants engage in  of processes

CSIMS
PCP/P
MP

and products of

processes
The faster its Because it seemed Verbally expressing To evaluate the MPP
molecules vibrate, the reasonable. the accuracy/plausibility

higher temperature of
the matter, and the
slower it vibrates, the
lower temperature of
the matter. ...

of the information in

accuracy/plausibility
of the concepts: Very
plausible.

Highlighting

the text

To draw attention to MS
the

accuracy/plausibility

of the information in

the text

*CS: Cognitive Strategy; MS: Metacognitive Strategy; PCP: Products of Cognitive Processes; PMP: Products of

Metacognitive Processes
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In Table 3, it is seenthat after reading the text, P6 explained the reason for following such a path as “because it
seemed reasonable” in this section of the text in the interview. The participant’s explanations about the reason for
using strategies and products of processes were placed in the column of “the participant’s expressions related to
their purpose of engaging in strategies and products of processes” of the table. P6 first engaged in the product of
the process of “verbally expressingthe accuracy/plausibility ofthe concepts”and then the strategy of highlighting.
If the participant did not use any strategies to perform their cognitive and metacognitive processes while reading
the text but expressed it verbally, such statements were coded as products of processes. The terms of these
strategies and products of processes were provided in the column of “The strategies and products of processes
that the participant engage in” of the table. A common and general purpose statementwas defined for similar
explanations as to why participants engaged in the strategiesand products of processes. It is understood that P6
evaluated the plausibility of the information she encountered from the purpose of engaging in the product of the
metacognitive process. Thus, the purpose of engaging in this product of metacognitive process was labeled “to
evaluate the accuracy/plausibility of the information in the text” and placed in “the purpose of engaging in
strategies and products of processes” column. P6 also highlighted this text section with a highlighter, so it can be
inferred that they drew attention to this evaluation. The purpose of using this strategy was coded as ‘to draw
attention to the accuracy/plausibility of the information in the text.” Whether the strategy and product of the
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 were categorized as metacognitive
because they were aimed at activating evaluating and drawing attention.

We referredto the purposes of using the strategies/products of processes as cognitive and metacognitive processes
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 trail, and richand thick description techniques (Merriam & Tisdell, 2016) were used.
In data triangulation, read-aloud and think-aloud techniques were used. One of the researchers observed the
strategies and products of processes that each participant engaged in while reading aloud and thinking aloud the
relevant text and the researcher took notes. After reading the text, each participant was interviewed. The
consistencies of the observation using read-aloud and think-aloud techniques and interview data were examined.
Appropriate and adequate participation in data collection processeswas provided with the number of participants
and length of instruction (5 weeks). The audit trail technique, which is related to the data collection process and
coding (Merriam & Tisdell, 2016), is detailed in the data collection tools and data analyses sections. Furthermore,
arichand thick dataset consisting of a 75-page document related to the table that includes the strategy/product of
the process, cognitive/metacognitive, and the purpose of engaging in them was obtained. Additionally, 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. The intercoder consistency was found to be 79%. The coders compromised on the inconsistent
codes by discussing them with another expert on conceptual understanding 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 participants were labeled by
giving the initial letter of the 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 processes. The frequency of using these cognitive strategies and products of cognitive processes are
presented in Graphic 1.

When Graphic 1 is examined, it is seenthat 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 other cognitive processes.
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 seenthat the variety of strategies and products of cognitive processes used to understand an idea by the explicit
strategy instruction group was higher than the other groups. The variety of strategies and products of cognitive
processes used to make the complicated information in the text more understandable was also higher in strategy
instruction groups. Ingeneral, it is seen that the variety of cognitive strategies and products of cognitive processes
used to perform five different cognitive processes was higher in reading strategies instruction groups compared
to no strategy instruction group.

Examples from interview data on various cognitive strategies and products of cognitive processes used in these
text sections are presented in Table 4.

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

Kinds of Strategies and Text section where Examples frominterview data
cognitive products of strategies and products
process cognitive of cognitive processes
processes were engaged in
engaged in
Establishing Note-taking Substances with R: After reading the text section, you wrote
relationships higher specific heat Specific heat 1 transfer speed | .\Why?
between have a lower heat NG6:To understand the relationshipbetweenthe
concepts transfer speed. concepts.
Make the  Note-taking Substances inthe same  R: After reading the text section, you wrote
complicated environment foralong Different substances in the same environment
information in time are at the same are atthe same temperature onthe text. Why?
the text temperature, even if E8: Justto summarize.
understandable they differ in size and
the materials from
which they are made.
Understanding  Inferring For example, the R: After reading the text section, you said In
an idea in the temperatures of tables other words, the temperatures of two
text made of the same substances made of the same material with

material of different
sizes that have beenin
the same room for a
long time are equal to
each other.

different masses are equal, here, the
temperature does not depend on mass. Why?
P4: To understand better.

Findings of the metacognitive strategies used to perform metacognitive processes by each group are presented in
Graphic 2.

When Graphic 2 is examined, it is seenthat the variety of the strategies and products of metacognitive processes
used for monitoring ideas was quite high compared to other metacognitive processes. This is followed by
becoming aware of not having understood/important/new information, monitoring the consistency of information
provided by differentsources, evaluating, drawing attention,and facilitationof memorization process. Wheneach
metacognitive process is examined, the variety of the metacognitive strategy used to perform drawing attention
processes was higher in the group without strategy instruction groups and the peer tutoring strategy instruction
group. The frequency of using strategies and products of metacognitive processes strategy used to perform
drawing attention processes was higher in the strategy instruction groups that were exposed to strategy
instruction—especially in the peer tutoring strategy instruction group—compared to the group without strategy
instruction.

The variety of metacognitive strategies and products of metacognitive processes used to perform becoming aware
of not having understood/important/new information was equal in the three groups. The frequency of using
metacognitive strategies and products of metacognitive processes used to perform becoming aware of not having
understood/important/new information was higher in the strategy instruction groups compared to no strategy
instruction group.
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Graphic 2. Frequency of using metacognitive strategies and products of metacognitive processes

It is seenthat the variety and the frequency of using strategies and products of metacognitive processes to perform
monitoringideas processes were higher inthe reading strategies instructiongroups—especially inthe peer tutoring
strategy instruction group—compared to no strategy instructiongroup. 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 was equal in the three groups. The frequency of using metacognitive strategies and products of
metacognitive processes to performthe processof monitoringthe consistency of information provided by different
sources was higher in the strategy instructiongroups. It is also seen that the variety of metacognitive strategies
used to performthe process of facilitation of memorizationwas higher in the peer tutoring strategy instruction
group. The frequency of using the metacognitive strategies of the explicit strategy instruction group to perform
the process of 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
processes were notable in 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 instruction groups—especially in
the peer tutoring strategy instruction group.

Examples from interview data on various metacognitive strategies used in these text sections to perform the kinds

of metacognitive processes are presented in Table 5.

Table 5. Examples from interview data on various metacognitive strategies and products of metacognitive

processes used in these text sections

Kinds of Strategies and Text section where strategies and Examples from interview data
metacognitive products of products of metacognitive
process metacognitive processes were engaged in

processes

engaged in
Drawing Underlying Heat isenergy transferbetweentwo R: After you read this text
attention to objects in contact to reach thermal  section, you underlined it. Why?

inaccurate/impla
usible knowledge

equilibrium due to the difference in
their average kinetic energies.

N3: | underlined it because it
was silly.

Drawing Highlighting In other words, to keep our food R: After reading the text section,

attention to Note-taking warm or to keep our coke cold, it you highlighted it and wrote

knowledge that will be sufficient to insulate the warmand cold. Why?

has changed in container with woolen fabrics that E7: To forget my previous

their mind are heat insulators. knowledge.

Drawing Highlighting Since heat is not property owned, R: After reading the text section,

attention to we cannot define the energy of hot  you highlighted. Why?

knowledge that and cold objects as heat. P6: | became aware of my

one has their misconception, | highlighted it

misconception because I had a misconception. |
knew that it had heat

Drawing Highlighting For example, iron and wood that R: After reading the text section,

attention to the are in the same environment fora you said Ooh, we always said

difference long time are at the same theywere different. Why?

between  their temperatures. El: | knew it differently. | did

prior knowledge not know like that. It is different

and new from what | know, so |

information highlighted it.

provided in the

text

Becoming aware Rereading Heat isenergy transfer betweentwo  R: After reading the text section,

of not having
understood  the
text after reading

objects in contact to reach thermal
equilibrium due to the difference in
their average kinetic energies.

you read it again. Then, you
asked So, does it say thatif there
is no object in contact, there is
no heat? Why?

N3: I usually read it again if I do
not understand something, and |
understand it somehow with my
own interpretations and my own
knowledge.
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Kinds of Strategies and Text section where strategies and Examples from interviewdata
metacognitive products of products of metacognitive
process metacognitive processes were engaged in

processes

engaged in

Becoming aware
of important
information in
the text

Monitoring the
changes in ideas

Monitoring

understanding of
the content of a
text section about

which one has
noticed their
misconception
Monitoring the
inaccuracy  of
their prior
knowledge

Facilitation of

Rereading
Interpreting

Interpreting

Inferring
Rereading

*Verbally

expressing the
accuracy/inaccu
racy of their
prior knowledge

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

Air space in the matter prevents the
transmission of heat through
vibration. For example, the benefit
of using two blankets is to prevent
heat transmission with the help of
an air layer between them.

In other words, to keep our food
warm or to keep our coke cold, it
will be sufficient to insulate the
container with woolen fabrics that
are heat insulators.

Since heat is not property owned,
we cannot define the energy of
hotand cold objects as heat.

In this respect, there can be no
definition of the amount of heat
contained in an object.

For example, the temperatures of
tables made of the same material
of differentsizesthat have beenin
the same room for along time are
equal to each other.

There is a reciprocal relationship
in the definition of heat: if two
objects are at the same
temperature, even if they interact
with each other, there is no heat
transfer between them.

R: After reading the text section,
you read it again from the phrase
air space in the matter and said
What’s up with the air, it’s
blocking it. Why?

E5: Because it is even more
important.

R: After reading the text section,
you said We could use wool not
only to keep warm butalso to keep
itcold. Why?

E7: We associate woolen fabrics
with the winter. When | think of
wool, | always think of warmth,
we can even use it for cold.

R: After reading the text section,
you said Then, heat is transmitted,
the temperature is not and reread
it. Why?

P6: | became aware of my
misconception; | knew that it had
heat.

R: After reading the text section,
you reread it and said | knew it as
the amount of heat; what I knew is
wrong. Why?

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

R: After reading the text section,
you drew two boxes = 0, wrote the
table in the boxes, — their
temperatures are equal. Why?
P7: So that it could remain in my
mind.

R: After reading the text section,
you said it was mentioned on the
previous page. Why?

E10: To establish relationships
between the paragraphs in the
texts.
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Kinds of Strategies
metacognitive  products

Text sectionwhere strategiesand
products of  metacognitive
processes were engaged in

Examples from interview data

process metacognitive
processes engaged
in

Monitoring Comparing

the consistency of their

consistency prior
of their prior with  the

knowledge information
with new

information

Monitoring *Verbally
the expressing

consistency

knowledge

difference between
information

Heat is energy transfer between
two objects in contact to reach
thermal equilibrium due to the
difference intheir average kinetic
energies.

For example, iron and wood that
are in the same environment for a
long time are at the same

temperature.

Substances  in  the  same
environment for a long time are at
the same temperature, even if they
differinsize and the materials from

which they are made.

Heat is energy transfer betweentwo
objects in contact to reach thermal
equilibrium due to the difference in

their average kinetic energies.

R: After reading the text section,
you said | knew that heat is the
total kinetic possessed by the
molecules of a substance, but here
it says average kinetic energy.
What is heat actually? Substances
in contact want to reach thermal
equilibrium, heat is their average
kineticenergy they spendon this.
Why?

P6: A definitionis given here; |
also had a definition in my mind. |
interpreted it using my prior
knowledge, and then | compared it
with the informationinthe text.

R: After you read the text, you
said Whereas | expect the iron to
be colder, but they are at the
same temperature because they
have been in the same
environment for a long time.
Why?

N8: I used my prior experiences.
R: After reading the text section,
you said Pencil and pencil
sharpener, they have the same
temperature, then do they have
different heat? But pencil
sharpener is like colder. Why?
E10: I used materials to confirm
the  correctness of the
knowledge.

R: After reading the text section,
you said Does heat necessarily
have to be transferred? | think
this is a very silly definition.
Why?

N3: I thought the knowledge was
wrong.

of their prior new
experience and their
with new experience
information

Evaluating Testing

the accuracy/ accuracy/
plausibility of plausibility
the concepts
information experiencing
in the text

Evaluating *Verbally
the accuracy/ expressing
plausibility of accuracy/
the new plausibility of the
information concepts
Conclusion

In this study, four conclusions were reached. First, the cognitive and metacognitive strategies and products of
cognitive and metacognitive processes used to performvarious cognitive and metacognitive processes were found
to be various. Since suchtexts include intense scientific informationand elements suchas 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 strategies and products of metacognitive processes used is mostly
seenin performing the process of monitoring understanding an idea in the text. This is because individuals need
to use different strategies to monitor their comprehension (Pourhosein-Gilakjani & Sabouri, 2016). There are also
studiesin the literature that show that metacognitionimproves students’ ability to monitor reading comprehension
from scientific publications (Michalsky 2013; Wang et al., 2014).
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Second, the variety and frequency of using cognitive strategies and products of cognitive processes to perform
various cognitive processes were the highest in the explicit strategy instruction group. Cognitive strategies were
used in most of the studies (Duffy et al., 1987; Ghavamnia, 2019) in the literature in which explicit strategy
instruction was implemented to better understand the text and conceptually understand scientific information
(Doleet 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 processesand the
purposes of using them were more diverse and frequent in the reading strategies instruction groups compared to
the no strategy instructiongroup. The variety of metacognitive strategies and products of metacognitive processes
used to perform the processes of becoming aware of not having understood/important/new information and
monitoring the consistency of information provided by different sourcesby the three groups was close to each
other. Howewer, 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 processes used to facilitate memorizationwas higher in
the peer tutoring strategy instruction group, the frequency of using them was the highest in the explicit strategy
instruction group. We can say that 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 metacognitive processes. There are studies in the literature that show that both strategy instructions were
effective (Van Keer,2004). Withexplicit strategy instruction, strategies are clearly taught to students and students
learn how to choose the appropriate strategy (Ortlieb, Norris, & 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 and products of
metacognitive processes. The variety and frequency of using strategies were the highest in the peer tutoring
strategy instruction group. It can be said that peer tutoring strategy instructionis effective in strategy use. The
reason for this can be explained by the fact that the tutor and tutee have more opportunitiesto practice the use of
reading strategies inthe peer tutoring strategy instruction(Sporer etal.,2009). Ingeneral, the use of both teachings
is required for teaching the use of different 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
strategyteaching group. De Backer et al. (2012) concludedin their study that the peer tutoringstrategy instruction
was effective in the use of metacognitive and self-regulation strategies. The variety of metacognitive strategies
and products of metacognitive processes used by the peer tutoring strategy instruction group, especially for (a)
drawing attention, (b) monitoring ideas, and (c) facilitating memorization was quite high. The frequency of using
metacognitive strategies and products of metacognitive processes of this group was also notable in performingthe
processes of (a) drawing attention (especially highlighting strategy), (b) monitoring ideas (especially interpreting
and marking strategy), (c) monitoring the consistency of information provided by different sources (especially
comparing the consistency of their prior knowledge with the text information strategy), and (d) evaluating
(especially the product of the metacognitive process of verbally expressing the accuracy/plausibility of the
concepts and interpreting strategy). The reason why the peer tutoring strategy instruction group used various
strategies can be explained as follows: in peer tutoring strategy instruction, students perform the reading process
in pairs. The student who is more well-informed interms 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 to ensure that the tutor’s peer
also understands what they have read from the science text. Thus, peer tutoring strategy instruction helps to
improve the tutor’s strategy use and content knowledge. In the process of reading together, the tutor supports and
guides the tutor’s tutee in the learning process by questioning and explaining (Roscoe & Chi, 2008). After the
modeling of reading strategies used, pairs continue to read science texts and then students become independent
readers in peer tutoring strategy instruction. In the explicit strategy instruction, conversely, students become
independent readers after the modeling process. The stages of the strategy instruction provided within the scope
of this study were conducted in the same way. Besides, in peer tutoring strategy instruction, the tutors provide
support to the tutees in strategy practice, immediate error correction, pacing, and immediate feedback (Johnson &
Zabrucky, 2011). In this process, peer interactions potentially increase the tutees’ awareness of their learning
(Choi et al., 2005). Additionally, peer interaction can guide and facilitate performing metacognitive processes
(Palincsar et al., 1987). When the tutees encounter different perspectives or questions from their peer’s
explanations, they may try to justifytheir own knowledge or revise their prior knowledge. When the tutees express
the deficiencies intheir 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 structuring new information
(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 developing a deeper conceptual understanding of scientific thinking (Choi
etal., 2011; Wang et al., 2014). Processes of drawing attention, monitoring ideas, monitoring the consistency of
information provided by different sources, and evaluating often performed by peer teaching overlap with the
conditions inthe conceptual change model proposed by Posner etal. (1982) (Yildiz, 2008). Considering that the
effective use of reading strategies is closely related to metacognitive skills (Carrell, 1998), it can be said that the
strategies that can activate metaconceptual processes are important in terms of contributing to the students’
conceptual change.

Recommendations

This research is limited to a four-page science text containing information about heat-temperature, and to the
strategies and products of cognitive and metacognitive processes that 29 preservice science teachers used while
reading the text aloud and thinking aloud. Similar studies can be conducted again with science texts containing
different contentand textual elements. Additionally, there is also a need to conduct the research with students
from different education levels, such as elementary and middle school. This study is about determining how the
strategies used and the purposes of using them (performing a process) are similar and different accordingto the
strategy instruction method. Besides, considering that conceptual understanding and change are important in
science education, studies can be conducted to examine the effect of strategy use on developing conceptual
understanding and achieving conceptual change. It may be suggested to conduct studies on how different
combinations of cognitive and metacognitive strategies vary according to different strategy instruction and its
effect on conceptual understanding.

Practitioners should pay attention to the fact that (a) the group in which they practice strategy instruction is not
crowded, (b) the length of the text in reading processes where the reading aloud and think-aloud protocol will be
used, and (c) the use of cognitive and metacognitive strategies while modelingthe process of reading science texts
in strategy instruction. Additionally, 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 not only while reading a science text but also while studying,
learning, listening, or writing new information. Thus, they also contribute to the development of their own self-
regulation skills. While the researcher is modeling the reading science texts process in strategy instruction,
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
should look warmly to cooperation efforts.
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Abstract

This study aims to reveal the need-support profiles of science teachers by using three variables (teachers’
autonomy support, involvement, and structure support), as well as the role of the teachers with such profiles in
students’ collective engagement. Within the scope of the study, first of all, the observation form developed by
Reewe, Jang, Carrell, Jeon, and Barch (2004) was adapted into Turkish. Then, 41 science lessons taught by
different teacherswere observed using the form during a class hour. Descriptive statistics, cluster analysis, and
independent samples t-tests were performed using IBM SPSS Statistics 20 to analyze the data. The cluster
analysis showed that teachers in most classes (n = 35) were highly need-supportive, while a few teachers (n= 6)
were moderately need-supportive. The independent samples t-test analysis demonstrated that the collective
engagement of the students in the classrooms where the teachers were highly need-supportive was more than
those of the students in the classrooms where the teachers were moderately need-supportive. Students’ collective
engagement varied according to the teachers’ need-supportive profiles. In other words, it can be assumed that
teacher behaviors play a crucial role in students’ collective engagement.

Keywords: Teachers’ autonomy support, Teachers’ involvement, Teachers’ structure support, Students’
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 & Verkuyten, 2009; Xu, Chen
& Chen, 2020), and has been increasingly attracting the attention in recent years (e.g., Bond, Buntins, Bedenlier,
Zawacki-Richter & Kerres, 2020; Guzey & Li, 2022; Raes et al., 2020, Wekullo, 2019; Zepke, 2018). In the
simplest terms, student engagement 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, self-determination theory (SDT) suggests 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, parents, and peers, concerning
their support in a social setting. Among these factors, teachers’ support is regarded as one of the most important
factors (Lam et al., 2012; Lietaert, Roorda, Laevers, Verschueren & De Fraine, 2015). In this regard, most
theorists and educators agree that teacher-created classroom environments could profoundly impact students’
academic motivation, engagement, and achievement (Patall et al., 2013). The present study follows SDT’s
perspective on teachers’ motivating or instructional style (Ryan & Deci, 2000; Reewe, Jang, Carrell, Jeon &
Barch, 2004). Accordingly, the prominent dimensions of teachers’ support can be listed as follows: Teachers’
autonomy support for their students, teachers’ structure support, and their involvement in the classroom
environment. In other words, teachers are expected to support their students’ autonomy by giving them the
freedom to make their own choices, support the structure by setting clear rules, and ensure their involvement by
caring for and paying attention to students (Roorda, Koomen, Spilt & Oort, 2011).

* Corresponding Author: Miinevver Subasi Colak, munewersubasi @gmail.com
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Indeed, there is empirical evidence that teachers’ motivating style is related to students’ basic psychological
needs, predicting students’ engagement (e.g., Jang, Kim & Reeve, 2012; 2016). In SDT, there are three basic
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 relatedness refersto the need for mutual respect and interest (Deci & Ryan, 2000; Ryan & Deci,
2020). Students’ autonomy needs can be satisfied by the teacher’s autonomy support motivating style,
relatedness can be satisfied by the teacher’s involvement, and competence needs can be satisfied by teachers’
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 student), the better the
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 engagement clearly 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 enabling 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
other dimensions of teachers’ need-support. Jang, Reewe, and Deci (2010), on the other hand, discussed
students’ individual and collective engagement, which is less common in the literature. Their study considers
the teachers’ autonomy support and structure support as predictors of the students’ collective engagement. They
also aimed to examine the extent to which students’ collective engagement could be predicted concerning
science teachers’ autonomy support, involvement, and structure support.

Students’ collective engagement

Engagement is the energy and effort students 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 intersection of emotion 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, student-faculty interaction,
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, 2011). Cognitive 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 (Reeve, 2013; Yuan &
Kim, 2018). Behavioral engagement denotes students’ engagement in learning activities through intense effort
and concentration (Skinner & Belmont, 1993). Emotional engagement implies students’ interest and desire to
learn, as well as positive and negative emotions such as pleasure, curiosity, anxiety, or boredom (Reeve &
Tseng, 2011; Skinner & Belmont, 1993). Finally, agentic engagement is defined as students’ constructive
contributions to the flow of the education they receive, such as asking questions during 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). Ina
general sense, all these engagements are interrelated in such a way that when one engagement type is high, the
others are also likely to be high (e.g., Hidiroglu, 2014; Reeve, 2013; Reeve & Tseng, 2011). For example,
students with high levels of behavioral engagement may show significant cognitive or emotional engagement
(Sinatra, Heddy & Lombardi, 2015).

Students’ collective engagement indicates that a class community collectively negotiates discipline-related
ideas, terms, and norms (Ryu & Lombardi, 2015). In collective engagement, all aspects of student engagement
are handled collectively. Student’s behaviors in classrooms where there is collective engagement include those
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 (Reewe,
Jang, Carrell, Jeon & Barch, 2004). Reeve et al. (2004) measured students’ collective engagement through an
observation form. This form combines different aspects of engagement, such as attention, effort, verbal
engagement, persistence, and positive attitude (Cents-Boonstra, Lichtwarck-Aschoff, 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 the challenge. 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
(Reewe et al., 2004). As it is based on a strong theoretical conceptualization of engagement (Wellborn, 1991), it
is easy to use to rate student behaviors in the classroom, and it does not rely on student perceptionsgathered by
self-report measures; this observation form has been preferred to measure student engagement in several studies
(e.g., Cents- Boonstra et al., 2021; Jang et al., 2010; Reeve & Jang, 2006), In the present study, teachers’ need
support is taken into account as an important factor affecting students’ collective engagement.

Teachers’ need support[

The SDT’s fundamental psychological needs consist of competence, relatedness, and autonomy (Deci & Ryan,
2000; Ryan & Deci, 2020). It often appears that teachers must adopt a teaching style that supports these three
needs. The teachers’ need supports comprise teachers’ autonomy support, which is related to supporting the
students’ need for autonomy; teachers’ involvement, which refers to supporting the students’ need for
relatedness; and teachers’ structure support, which represents the support provided for the sake of students’ need
for competence (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-
supportive teaching has been effective in science education for increasing students’ motivation, participation,
and achievement in science (Burns, Martin, Collie & Mainhard, 2021; Watt, Bucich & Dacosta, 2019).

Teachers’ autonomy support

The first variable related to teachers’ support addressed in this study is teachers” autonomy support, a concept
that refers to the role that an individual in a position of authority takes others’ perspectives, considers their
emotions, and provides the opportunity for appropriate choices by minimizing pressure (Zhou, Ma & Deci,
2009). Teachers’ autonomy support refers to the perception that an individual’s views are supported and
approved by a teacher (Li, Gao & Sha, 2020). Put differently, when teachers support autonomy, they pay
attention to students’ views and offer them options (Li et al., 2020; Patall et al., 2013). In addition, teachers who
provide autonomy support are likely to be aware of, nurture, and develop students’ interests as well as their
needs and preferences by taking their perspectives and offering interesting activities to students by giving them
appropriately challenging tasks and emphasizing clear learning goals (Jang et al., 2010; Reewve, 2009). Thus, a
teaching style that supports autonomy can satisfy students’ basic psychological needs for autonomy,
competence, and relatedness (Deci & Ryan, 2000; Haerens, Aelterman, Vansteenkiste, Soenens & Van Petegem,
2015).

The benefits of teachers’ autonomy support in science classes have also been documented by previo us studies.
For instance, teacher’s autonomy support in science lessons increases students’ problem-solving (Boggiano,
Flink, Shields, Seelbach & Barrett, 1993; Kocoglu & Kanadli, 2019) and critical thinking skills (Kocoglu &
Kanadli, 2019). Teachers’ autonomy support enables students to make their own choices, make decisions, and
take on learning responsibilities in science lessons (Ak¢il & Oguz, 2015; Oguz, 2013). Autonomy support from
science teachers is positively related to students’ autonomous motivation, self-efficacy, and achievement in
science over time (Jungert & Koestner, 2015).

Reeve (2009) listed three conditions for supporting autonomy as follows: (i) adopting the students’ perspective;
(i1)) welcoming students’ thoughts, feelings, and behaviors; and (iii) supporting students’ motivational
development and capacity for autonomous self-regulation. In contrast, when autonomy support is not provided,
a controlling authority uses pressure tactics to make students think, feel, or behave in the way the teacher
suggests, thereby overrunning students’ perspectives and pushing them to behave in certain ways through
coercive or attention-taking techniques that include punishments (Reeve, 2009; Zhou et al., 2009). With this
controlling authority, the quality of students’ engagement in the course also decreases. Consequently, students
will end up having a superficial quality engagement by pseudo-engaging in classes, as they may feel that it is
risky to resist the academic pressures of highly controlling teachers. The fact that students study only the
subjects required by their teachers indicates that this engagement remains limited and superficial (Assor,
Kaplan, Kanat-Maymon & Roth, 2005).

Teachers’ invol vement

Teachers who prioritize involvement spend time with 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 involvement with acts — such as showing
students interest and affection, adapting to their needs, and providing emotional support — teachers can also meet
the student’s needs for relatedness, which is one of the basic psychological needs (Hornstra et al., 2021). If
Students’ needs are met with poor guidance and little involvement, their progress and achievement in
schoolwork may become uncertain (Stornes, Bru & ldsoe, 2008). Some studies have reported that the higher the
students perceive autonomy and structure support, the higher they perceive teacher involvement (e.g., Hornstra
et al., 2021). Teachers’ involvement encourages student engagement and is strongly linked to emotional
engagement (Hospel & Galand, 2013; Sierens, Vansteenkiste, Goossens, Soenens & Dochy, 2009; Skinner &
Belmont, 1993).

Teachers’ structure support

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 student behavior by providing
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 with the 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,
1991). Consequently, such a structure will limit students’ behavior and ensure its continuation (Sierens et al.,
2009). Also, the structure in the classroom environment includes a clear and understandable layout, definite
plans and objectives, explicitly stated procedures, and fast-paced tasks. In this manner, students will know better
how to achieve goals since the structure provided include helping students participate in atask (Sierens et al.,
2009; Skinner & Belmont, 1993).

The relationship between teachers’ behaviour and students’ collective engagement

Many factors influence student engagement (Van Uden, Ritzen & Pieters, 2014). The factors affecting students’
engagement in the course generally include peers, teachers’ support, classroom structure, autonomy support, and
task characteristics (e.g., Fredricks, Blumenfeld & Paris, 2004; Yuan & Kim, 2018). Students’ engagement with
the lesson s linked to the teachers’ behavior (Tas, 2016), and teacher behavior is central to ensuring engagement
(Kuh, Kinzie, Buckley, Bridges & Hayek, 2006; Zepke, Leach & Butler, 2014). 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 etal., 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
only deal with the relationship between the teachers’ autonomy support from among the types of teachers’
support and the engagement of the students to the course (e.g., Jang, Kim & Reewe, 2016; Lietal., 2020; Reeve
etal., 2004). For instance, Benlahcene, Awang-Hashim and Kaur (2020) found that teachers’ autonomy support
was positively associated with classroom engagement in their experimental study with undergraduate 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 in years 9—11, structure support accounted for students’
collective behavioral engagement. Their results showed that teachers’ autonomy support and structure support
were positively related to the students’ behavioral engagement. Similarly, Ucar and Sungur (2017) examined the
relationship between 7th-grade students (n = 744) perceptions of classroom environment, self-efficacy beliefs,
and engagement in the science course. The researchers revealed that teachers’ providing more autonomy support
accounted for students’ engagement in the lesson in a positive sense.

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 not there is a difference between the collective engagements of students in
classes concerning different teacher profiles. The structure support, involvement, and autonomy support
provided by science teachers in their classrooms and the levels of students’ collective engagement were
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 uncertainty 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 student engagement levels by making observations. Class profiles will be
identified according to teachers’ behaviors (autonomy support, involvement and structure), and the collective
engagement levels of students in classes with different profileswill be compared.
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Method
Design

This is a cross-sectional 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 lessons; 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 provided by science teachers while teaching and the extent of
students’ collective engagement by using a structured observation form.

Sample

The study sample was selected according to the convenience sampling method. The participants comprised 41
science teachers in nine 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, chemistry, or biology teachers; 17% of all the teachers had
graduated from the physics, chemistry, or biology departments of science faculties; 5% from integrated physics-
chemistry-biology teachers, and 2% from institutes of education. Teachers’ professional experience ranged from
1 to 35 years, with an average of 16.10 (SD = 9.18) years, and their weekly teaching hours varied between 12
and 30, with an average of 23.64 (SD = 3.78) hours.

Of all the study participants, 33.8% were in Year 6, 36.4% in Year 7, and 29.8% in Year 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 Reewve, Jang, Carrell, Jeon and Barch (2004). The observation form
included four sub-dimensions: teachers’ autonomy support (4 items), teachers’ involvement (4 items), teachers’
structure support (5 items), and students’ collective engagement (5 items). Table 1 presents the example items
given in the sub-dimensions. With its bipolar style, the observation form includes negative statements (1 point)
on the left and positive statements (7 points) onthe right. The observation formwas adapted into Turkish by the
researchers. First translated into Turkish, the 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 examined in terms of language suitability,
as a result of which the Turkish form was 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 fromthe form as a
result of classroom observations, the Cronbach’s alpha coefficient for the sub-dimensions was calculated as 0.73
for teachers’ autonomy support, 0.81 for teachers’ involvement, 0.91 for teachers’ structure support, and 0.97
for students’ collective engagement.

Table 1. Sub-Dimensions of the observation form and sample items

Teacher’s Controlling language 1 2 3 4 5 6 7 Informational language
autonomy * Controlling, coercive * Informational
support * Should, must, have to, got to * Flexible

* Pressuring, rigid, no nonsense * Not at all controlling
Teacher’s Seems cold, closed 1 2 3 4 5 6 7 Seemswarm,open
involvement * Business like » Expresses, affection,

caring
* Does not enjoy time with Ss * Does enjoys time with

Ss
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Teacher’s Poor leadership 1 2 3 4 5 6 7 Strongleadership
structure *Fails to show leadership * Organized, leader,
conductor
* No plans, no goals * Clear plans, clear goals
Student’s Verballysilent 1 2 3 4 5 6 7 Verballyparticipating
collective e Students don’t talk, ask e Students do talk, ask
engagement questions, discuss questions, discuss

Data collection process

The first and second authors collected the data by observing 41 science teachers and their students for one
course hour. The observers observed teachers’ autonomy-supportive, involvement, and structure-supportive
behaviors and rated them considering illustrative descriptors in the observation sheet. On the other hand,
students’ collective engagement was rated by looking at the students’ percentage displaying each behavior and
their expression intensity, as suggested by Reeve et al. (2004). Thus, “a high score on an engagement indicator
means that most or almost all of the students expressed the behavior, and when they did express it, they did so
intensely” (Reeve et al., 2004, p. 157). In the first 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 they gave in the observation form and calculated the agreement
rate between them. The percentage of agreement between the researchers’ scores was calculated using the
formula “Reliability = [Number of Agreements / (Number of Agreements + Disagreements)] x 100” (Miles &
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
separately. The variables of teachers’ autonomy support, involvement and structure support, and the students’
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 each sub-dimension.

Data analysis

Descriptive statistics, cluster analysis, and independent samples t-tests were performed using IBM SPSS
Statistics 20 to analyze the study’s variables. In the descriptive statistics part of the data analysis process, the
mean and standard deviation were calculated to determine the level of teachers’ autonomy support, involvement,
and structure support and students’ engagement, whereas cluster analysis was employed to determine the
teachers’ behavior profiles. An independent samples t-test was used to determine whether or not there is a
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. Compared to 4, the mid-point of the
scale, all teacher variables and students’ collective engagement have high mean values which ranged from 5.47

to0 5.86.

Table 2. Descriptive statistics

M SD Min-Max Skewness Kurtosis
Teacher autonomy support 574 .94 3.21-6.94 -1.30 1.07
Teacher involvement 5.72 1.13 2.75-7.00 -1.04 67
Teacher structure support 5.86 1.02 2.83-7.00 -1.31 1.38
Students’ collective engagement  5.47 1.36 2.20-7.00 -.87 -.09

Cluster analysis

A cluster analysis was conducted to determine the teachers’ profiles in the observed science classes. The k-
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 cluster, teachers’ autonomy,
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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 teachers 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 mid-point (4) of the observation items, with relatively lower autonomy support, involvement,
and structure support in science class. Therefore, these 1%t and 2" clusters can be named high supportive and
moderate supportive, respectively. Figure 1 shows the levels of variables in each cluster.

Table 3. Cluster centersand 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. Lewels of variables within clusters

Independent samples t-test

After obtaining two teacher profiles within observed classrooms, an independent samples t-test was performed
to examine whether students’ collective engagement differed depending on the teacher’s supportive profile.
Since the number of teachers within each cluster is different, the homogeneity of variance assumption was
checked, and Levene’s test showed that this assumption is not violated (F = 0.13, p = 0.91). Additionally, the
normality test indicated the normal distribution of low supportive clusters even though they have a small
number of observations (Shapiro-Wilk test statistic = 0.90, p = 0.40). Independent samples t-test showed that
students in classes taught by teachers who have highly supportive teaching profiles have statistically

significantly higher collaboration (X =5.82,SD=1.07,t@39) =5.03, p < 0.05) than students taught by moderate
supportive teachers (X = 3.43, SD = 1.08). The eta-squared value of 0.39 indicates a large effect size (Cohen,
1988). Table 4 presents the findings of the t-test for students’ collective engagement.

Table 4. Results of independent samples t-test for student’s collective engagement
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n X SD t df p
High supportive profile 35 5.82 1.07 . *
Low supportive profile 6 3.43 1.08 — 39 000
“p<.05
Conclusion

This study aimed to reveal the class profiles according to the science teachers’ behaviors and to compare the
students’ collective engagement in science with different teacher profiles. The teacher behaviors addressed in
this study included teachers’ autonomy support, involvement, and structure support, while students’ collective
engagements comprised their task engagements and work to influence the flow of classroom activities. Analysis
of observation data indicated high levels of teachers’ autonomy support, involvement, and structure support.
Similarly, the students’ collective engagement levels were also high.

According to the cluster analysis performed to specify science teachers’ profiles, the appropriate number of
clusters turned out to be. Most teachers (approximately 85%) were in the first cluster. The teachers’ autonomy,
structure support, and involvement seemed high in the first cluster, in which the teachers’ profiles were highly
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 cluster seemed to be gathering around the midpoint of the scale, and thus the teachers’
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 science classes, while those inthe remaining science classes
seemed to provide moderate support. Though it should not be forgotten that this may be related to the selected
sample, it can still be considered satisfactory because teachers’ support plays an important role in both
motivation and engagement of students (Fredricks etal.,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 that their wishes are considered, student interest and engagement in the course are likelyto increase
(Patall et al., 2018; Tsai, Kunter, Liidtke, Trautwein, & Ryan, 2008). As regards teachers, such environments
seem to increase their self-confidence and enable them to enjoy job satisfaction (Cheon, Reewe, Yu & Jang,
2014). Thus, teachers’ sense of control over their behavior increases; the feeling of pressure and strain is
minimized (Costa, Soenens, Gugliandolo, Cuzzocrea & Larcan, 2015).

The present study compared the collective engagement levels of students with different science teacher profiles.
The results showed that the students’ collective engagement was higher in science classrooms, with teachers’
showing higher lewvels of supporting behavior than those with 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 more need-supportive. This finding
is in line with the premises of the SDT since it links the characteristics of the learning environment with
students’ motivation and engagement in the course (Reeve, 2012; Reeve, Deci, & Ryan, 2004). If the social
environment meets the 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 social environment are the teacher’s support for students’
autonomy and the structure provided by the teacher inthe classroom environment (Connell & Wellborn, 1991).
Indeed, “Autonomy support is seen as promoting both autonomy and relatedness satisfaction, and when it
occurs along with structure, competence as well.” (Ryan & Deci, p. 3).

Autonomy support shown in the classroom environment plays a critical role in students’ engagement (Cheon,
Reeve & Song, 2016; Cheon, Reeve & Vansteenkiste, 2020; Jang et al., 2016; Lietaertetal., 2015; Reewe, 2013;
Reeve & Tseng, 2011; Ugar & Sungur, 2017). In the classrooms where autonomy support is provided, teachers
consider students’ thoughts, feelings, and behaviors, and in return, students can ask questions freely, share their
ideas, and choose activities in line with their interests and wishes. Moreover, with the autonomy support
provided by a teacher inthe classroom, students are likely to concentrate more, thereby showing more effort to
achieve the given task (Jang et al., 2010). Based on our findings, which are compatible with the literature, it
could be concluded that the teachers fed the students’ internal motivation by giving them enjoyable and
challenging tasks, that they used informative language instead of controlling language, and that the collective
engagements of the students in the science classes where the teachers recognized and took the students’
perspectives and feelings were at a higher level. Teachers who are satisfied with their need for relatedness can
establish real and sincere relationships. In classrooms where teachers provide a high level of support, students’
motivation and class participation have increased. Teachers with high autonomy support feel useful and



IJCER (International Journal of Contemporary EQ3gational Research)

resourceful, thus achieving more satisfaction in their lives and in their work (Reis, Sheldon, Gable, Roscoe &
Ryan, 2018).

The teachers’ structure support, which is another teacher behavior used in creating the clusters in this study,
denotes the idea that teachers should guide their students 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 such characteristicsare likely
to increase their student’s engagement with the lessons (Cheon et al., 2016; Jang et al., 2016; Reeve, 2013;
Reeve & Tseng, 2011; Ucar & Sungur, 2017). As similarly mentioned in the relevant literature, this result shows
that students tend 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 support students (strong leadership, multi-dimensional
support). Teacher involvement, the last teacher behavior examined in this study, is an important predictor of
student engagement (Tucker etal., 2002; Volletetal., 2017). The more positively the teacher interacts with and
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; Sierens et 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.

Giwven the findings, it can be assumed that teacher behaviors play a crucial role in students’ collective
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 teacher profile indicates that student
engagement is low; that is, it is below the mean score of the scale, whichis 4. Based on such results, it can thus
be concluded that if high student engagement is to be achieved, the teacher profiles should be above moderate.
Teachers’ structure and autonomy support in the learning environment is regarded as student-centered teaching
(Jang et al., 2010; Reeve & Jang, 2006; Sierens et al., 2009). A teacher who adopts such an approach supports
the development of students’ self-confidence by allowing them to make choices in the lesson. Also, non-
controlling informative language, listening to students, and responding reasonably (autonomy support) help a
student feel important. In this way, teachers canhelp the students to develop their 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
organization, and finally giving instructive and informative feedback (teachers’ structure support), and those
who can communicate closely with students and make use of their care and energy for their students (teachers’
involvement) can help students not only to be 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 effectively and energetically in the given tasks
(Klassen et al., 2012). Success, power, and relationships support both functionality and harmony of individuals
(Patrick, Knee, Canewello & Lonsbary, 2007).

Recommendations

Structured teaching activities supporting autonomy are an ideal example of motivation that may have important
and wide-ranging educational benefits. Teachers who know how to support autonomy and establish structure
and practice it in their classrooms will likely foster increased student motivation and 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 (Cheonet al., 2020). In this regard, teachers can be trained to increase
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 students. 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 establish a cause -and-
effect relationship between teachers’ structure support, involvement, autonomy support, and student
engagement. Future studies may focus on discussing students’ views on the classroom environment through
interviews with students in addition to classroom observations. Furthermore, by interviewing the teachers, it can
be attempted to reveal 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 for its purposes and examined the behaviors of science teachersand the
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 convenience sampling used for selecting the classes inwhich 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 one course hour. Including more classes may be useful to
reveal additional teacher profiles, if any. The only data collectiontool was an observation form; interviews with
students and teachers can be accompanied for gathering more detailed data. Additionally, no pilot study was
conducted before the main study, which is another limitation.
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Appendix: Turkish version of the observation form

OGRETMEN OZERKLIiK DESTEGI

Dissal motivasyonel kaynaklara dayamr
o Tegvikler, sonuglar
e  Yonergeler-talimatlar, Zaman sinirlamalari
e Gorevler (0devler) verme
e Uyum arama
Kontrol edici dil
e Kontrol altinaalan, zorlayan
e  Gerekli, zorunlu, mecburi
e Baskilayici, kesin

Dersin/gorevlerin/davramslarin deger ve 6nemini ihmal

eder

e Deger, anlam, kullanis, fayda ve dnemini ihmal eder

Olumsuz duygulara karsi tepki: Olmadi; degistir onu

e  Olumsuz duygular kabul edilemez
e Diizeltmeye, 6nlemeye veya baska bir seye
dontistiirmeye ¢aligir

OGRETMEN KATILIMI

Soguk, mesafeli goriiniiyor

o Ciddi

e Ogrencilerle birlikte vakit gecirmekten hoslanmaz.
Kisisel kaynaklarim esirger (kisitlar)

e Zaman, ilgi, enerji
Fiziksel yakinhk: Uzak

e Mesafeli durur

I~

I~

I~

I~

I~

I~

ISSN: 2148-3868

5 6 7
5 6 7
S 6 7
5 6 7
5 6 7
5 6 7
5 6 7

I¢sel motivasyonel kaynaklara dayamr

o llgi, zevk

e Zorlayici gorev

e Yeterlik/ giiven

e Secimyapma
Resmi olmayan (giindelik) dil

o Bilgilendirici

e Esnek

e Kontrol altina almayan
Dersin/gorevin/davranmislarin 6nemini ve degerini
vurgular

e Degerini, anlamini, kullanimini, faydalarini ve

Oonemini vurgular ‘bu 6nemli, ¢iinkd....”

Olumsuz duygulara karsi tepki: Tamam; dinler, kabul
eder

o Dikkatlice dinler

e Sikayetlere agiktir

e Kabul eder ve tepkiyi makul karsilar

Sicak, i¢cten goriiniir

e Duygularini belli eder, ilgi gosterir

o Ogrencilerle birlikte vakit gecirmekten hoslanir
Kisisel kaynaklarim kullamr

e  Zaman, ilgi, enerji
Fiziksel yakinlik: Yakin

e Oprencilere dogru yiiriir
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Ogrencileri bilme durumu: Hayir, bilmez
e Ogrencilere isimleri ile hitap etmez, dgrencilerin
akademik veya kisisel ge¢mislerinden bahsetmez

OGRETMENIN YAPISI

Giriste/ yonlendirme yaparken
Hic yok, kafa karistirici, belirsiz, karmasik

e Kaurallar ve prosediirler karmasik, yok

e Cokaz ya da hi¢ diizen yok

e Hic yok, kafa karistirici, belirsiz, karmasik
Ders sirasinda/ 6grenciler 6grenirken

Kotii liderlik
e Liderlik etmekte basarisizlik
e Planyok, hedef yok

Az, kolayis yiikii
e Az zorlanma, diigiik tempo
e (Cok az kapasite kullanmasini gerektiren gdrevverme

Hi¢ destek saglamaz

e Ipuclari, hatirlatmalar yok
e Ogrencilerin sorular1 kagirildi, yetersiz cevaplar
verildi
Geribildirim esnasinda, performans sonrasi yorumlama
e Yok, belirsiz, konuyla ilgisiz, konudan konuya
atlayan

OGRENCININ TOPLU (KOLEKTIiF) KATILIMI

Dikkat dagimk
Pasif, yavas, az ¢caba
Sessizlik

[N

NN

w w

I~

I~

I~ I~ I~

I~

(INFNGIN

o1 o1

oo

~N =~

Ogrencileri bilme durumu: Evet, detayh bilgiye sahiptir
e Ogprencilere isimleri ile hitap eder, grencilerin
akademik veya kisisel ge¢cmislerini bilir

Acik, tahmin edilebilir, anl asihr, detayl
e Acikca belirtilmis prosediirler
e Gelecekdersin gergevesini iyi bir sekilde ¢izer
e Acik ve anlasilir bir diizen

Giiglii liderlik
e  Diizenli lider, kilavuz
e  Acik plan, agik hedefler

Cok, zor is yiikii
e Cok zorlama, yiiksek tempo
e (Cok fazla kapasite kullanmasin gerektiren gérev
verme
Cok yonlii destek olma
e Ipuclari, hatirlaticilar
e Sorularaiyive tam cevap verir

e Beceri kazandiran, bilgilendirici, 6gretici

OdaklamImus Ilgi
Aktif, cabuk, yogun caba
Sozel Katilim



e Ogrenciler konusmaz, soru sormaz, tartismaz
Zorlanma, basarisizlik veva kafa karisiklig1 sirasinda

Kolayca pes eder

e Zamanla gosterdikleri caba azalir
Tats1z duygu hali

o Sikilmus, ilgisiz, tatsiz

I~

I~
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6 7

6 7

Ogrenciler konusur, soru sorar, tartisir

Israr eder

Zamanla gosterdikleri caba artar

Pozitifduygu hali

Hosnut, ilgili, eglenceli
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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, one of the mixed research methods. The study group of research consists of
66 eighth-grade students studying in a public school in the central district of a large province in the south of
Turkey in the 2020-2021 academic year. While the criterion sampling method, one 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,
mathematical modelling problems, evaluation rubric and semi-structured interview forms were used as data
collectiontoolsinthe research. As aresult of the research; It was concludedthat mathematical modellingactivities
in the context of STEM education positively 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 different interdisciplinary 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, Mathematical modeling, STEM-based mathematical modeling 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 insolving the problems
they encounter in daily life and to develop their high-level thinking skills. These higher-order thinking skills are
mostly referred to as 21st-century skills appear in various waysin different studies and research (Byee, 2010;
Wagner, 2008; Windschitl, 2009). According to many researchers, these skills include high-level thinking skills
such as critical thinking, estimation, problem-solving, and reasoning and social skills such as cooperation,
entrepreneurship, communication, creativity,and innovation (English & Watters,2004; NCTM, 2020; Partnership
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 21st-century skills as a discipline that has been continuously developed for centuries and is
essentially problem-solving (Mevarech & Kramarski, 2003), which has been finding solutions to the various and
most interesting problems of humanity for many years. In this context, modelling mathematical modelling is one
of the mathematics teaching approaches that helps individuals establish a relationship between mathematics and
find different solutions to real life problems (Arleback, Doerr & O’Neil, 2013, Artigue & Blomhgj,2013;English,
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 and
adapting the mathematical solutionto daily life (Berry & Houston, 1995; Cakiroglu & Dedebas, 2018; Doruk &
Umay, 2011;Borromeo Ferri, 2006; Crouch & Haines, 2007; Blum & Leif3, 2007; Kaiser, 2017). Mathematical
modelling studies use other branches of science such as science and technology, engineering, and mathematics,
in solving daily life problems. In this context, mathematical modelling applications, together with an effective
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STEM education, significantly contribute to students' analytical thinking skills, problem-solving skills, and
assimilation of technology-based 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,
Hudson & 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;Yildirim & Turk, 2018) and teachers
(Weber,2015;Du Plessis, 2018; Geiger, 2019) competencies andattitudes 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). As can 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 tool in STEM education (Guder & Gurbuz,
2018-English & Mousoulides, 2015) and research on the application of mathematical modelling in STEM
education (Bergsten & Frejd, 2019; Derin & Aydin, 2020; English & Mousoulides,2015). However, within the
available literature, no study has been found that examines the effect of mathematical modelling activities on
students' mathematical modelling skills in the context of STEM education.

In this context, for example, Derinand Aydin (2020), as a result of their research in which they 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 problem-solving skills of teacher
candidates. Similarly, Bergsten and Frejd (2019) concluded in their study that teacher candidates could
successfully design innovative STEM activities using mathematics and mathematical modelling after the training
they received for STEM education and twenty-first-century skills. Again, English and Mousoulides (2015)
examined the bridge construction processes of sixth-grade students with a STEM-based modelling activity. As a
result of the study, they concluded that the students understood the nature of problem-solving, carefully analysed
the complex data involved in solving real-life problems, and produced more than one acceptable solution.

A limited number of studies (Bergsten & Frejd, 2019; Derin & Aydin, 2020; English & Mousoulides 2015), in
the literature examining STEM education 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 education and contributing to the field. For this
purpose, answers to the following questions were sought:

1) What are the students' pre-testand post-testproblems regardingthe results of mathematical modelling problems
in the context of STEM education?

2) What are 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 encountered in daily life and
adapting its solution to daily life (Blum & Leil3, 2007; Quarteroni, 2009; Borromeo Ferri, 2006; Doruk & Umay,
2011;Crouch & Haines, 2007; Kaiser,2017; Berry & Houston, 1995). According to Blum and Lei3 (2007), the
modelling process can be expressed as making assumptions by understanding and analyzing the real-world
situation in the mathematical world and interpreting the result in the real world. In the mathematical modelling
approach, real-world problems usually consist of interdisciplinary problems. However, many researchers have
stated that mathematical modelling applications are one of the most important elements in the development of
students'analytical thinking skills, problem-solvingskills and the qualifications they needin the technology-based
information age (e.g. Lesh & Zawojewski, 2007; Niss, etal., 2007).

On the other hand, the competencies required to perform the modelling process largely overlap with twenty-first
century skills (Arleback, Doerr & O’Neil, 2013, Artigue & Blomhgj, 2013; English, 2016). In this context, many
researchers emphasize that mathematical modelling should be given more place in school mathematics (Blum,
Galbraith, Henn & Niss, 2007; Doorman & Gravemeijer, 2009; Garcia & Maass & Wake, 2010; NCTM, 2000).
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 abstractionskills (Boaler, 2001;
Kertil & Giirel, 2016; Lesh & Zawojewski, 2007; Lingefjard, 2006; NCTM, 2020). The purpose of mathematical
modelling; to reveal students' creative and critical aspects, to help them dewelop positive attitudes towards
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mathematics, to teach them to easily understand mathematical concepts, and to solve and formulate unique
problems.

Many researchers on mathematical modelling have pointed out different modelling approaches (Borromeo, Ferri,
2006; Hidiroglu & Bukova Giizel, 2013; Kaiser & Sriraman, 2006; Maal3, 2006). The most generally modelling
approach consists of simplification, mathematization, interpretationand werification stages as a cyclic process.
From this point of view, the simplificationis more understandable to the visual skills of any problemsencountered
in real life and the students' visual skills. Mathematizationcan be expressedas the transformation of mathematical
models that students create in their minds into mathematical expressions through symbols. Interpretation and
Verificationcanbe expressedas the accuracy of the mathematical models they formin their minds to be controlled
by themselves and interpret the results according to daily life (Borromeo & Ferri, 2006; Maal3, 2006; Verschaffel,
Greer & De. Corte, 2002).

Stem Education and Mathematics

STEM education is an interdisciplinary approach that covers the entire educational process from pre-school to
higher education (Gonzalez & Kuenzi, 2012; Hom, 2014). Many researchers describe STEM education as an
integrated approach that combines science, engineering, technology and mathematics disciplines with different
subjects in daily life (Berlin & White, 2012; Cakiroglu & Dedebas, 2018). From this point of view, mathematical
modelling also includes science, engineering and mathematics by dealing with open-ended real-life 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, experiencing real-life applications and mathematically
modelling real-world situations are at the heart of effective STEM education (Fitzallen & White, 2012; Cakiroglu
& Dedebas, 2016). In this context, mathematical modelling studies, which are one of the tools that enable the
transitionto STEM education, provide students with the opportunity to create models for the solution of real -life
problems, enable students to develop thinking skills and use their science, and technology and engineering
knowledge and designs in the problem-solving process (English, 2009; Chamberlin & Moon, 2006; Dogan et al,
2018; Zieffler & Garfield, 2009; Lesh & Caylor, 2007; Lesh, Hoowver, Hole, Kelly, Post 2000; Shahbari & Peled,
2017).

On the other hand, STEM education teaches students to look at the problems they encounter in daily life with an
interdisciplinary approach and provides opportunities for students to renew themselves and increase their
capacities. Many researchersemphasize 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 in schools with the STEM education approach. Integrated education improves
students' ability to relate to real-world problems, their ways of thinking, their problem-solving and reasoning
skills, their ability to use science and technology for mathematical concepts, 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 develop students' skills such as analyzing, producing,
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 STEM education (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 takento the center and other 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 contribution to the field, 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 embedding the other
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 study, a quasi-experimental
design with a pretest posttest control 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
quantitative data.

Study Group
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The study group of researchconsists of atotal of 66 eighth-grade students studying ina public school inthe central
district of alarge province in the south of Turkey in the 2020-2021 academic year. In this context, 33 students in
the study group, who were educated in the elective Mathematics Applications Course, were determinedas 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 determination of the study group
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 in the 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
methods. According to the maximum diversity sampling, research should reflect the diversity of individuals who
may be a party to the problemat the maximum level (Morgan & Morgan, 2009; Neuman & Robson, 2014; Patton,
2014). Withinthe scope of this study, the effect of mathematical modelling activities on students' mathematical
modellingskillsinthe context of STEM educationwas examined accordingto the views of students with different
mathematical achievements. Accordingly, two of these students have low, two have medium, 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 quantitative data collectiontools;the Semi-structured Interview Form was
used as a qualitative data collectiontool. Information ondata collectiontools is given below.

1) Mathematical Modelling Problemsin the Context of STEM Education

Mathematical Modelling Problems in the Context of STEM Education, prepared by using the related literature
and covering multiple disciplinessuch as science, mathematics, technology and engineering in relationto rea life
situations. It consists of "Water Waste", "Electricity problem", "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 "Waste Water" and "Biopsy'
questions were rearranged according to the students' levels. In addition, these problems were applied as a pilot to
five eighth-grade students, apart from the study group, and no difficulties were encountered during the
implementation 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
mathematical modelling problem process are given in Table 1.

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

Al: Making simplifying assumptions:
A: ldentifying the problem A2: Clarifying the goal
A3: Formulating the problem
B1: Identifying variables, parameters and constants
B2: Formulating mathematical expressions
B3: Choosing and applying a mathematical model

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

C: Using verbal expressions to explain the solution

D: Using graphical and diagram representations to
explain the solution

E: Checking against real life situation

Each stage in Table 1 is evaluated as “No (0 points)”, “Missing (1 point)” and “Correct (2 points)”. Accordingly,
the statement “None” indicates that the relevant stage was never observed in the solution process of the problem;
the “Missing” statement indicates that the relevant stage is observed incompletely or incorrectly in the resolution
process; The expression “correct” indicates that the relevant stage was observed fully and completely in the
solution process.
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Example; The scoring of the question named “Bicycle safety” in the Mathematical Modelling Activity in the
Context of STEM Education s as follows:
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Figure 1. Solution example of student number 39

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 the solution of the
problem. He obtained the dimensions of his heavy tonnage vehiclesaccording 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 this 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 problem is divided into sub-problems, such as sticking the QR
codes and determining the blind spots of the warning systems in the helmets (2 points)

Identifying Variables, Parameters, and Constants (B1): At this 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, this stage was evaluated as incomplete
by the researchers (1 point).

Formulating Mathematical Expressions (B2): Accordingto the solutionof the problem, this step was under-scored
(1 point) because the algebraic expressionof the mathematical expressions stated verbally in the problem situation
was missing.

Selectingand 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 part was missing (1
point).

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

Using Graph 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 Real-Life Situation (E): It was accepted as correct at this stage since it was thought that testing
the accuracy of the solution found in a real-life situationand, as a result, the solution process was planned. For
example, researching the dimensions of heavy tonnage vehicles and using warning systems to identify 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) Semi-Structured Interview Form

In the study, the semi-structured 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 improvised questions in addition to pre-prepared questions to obtain in-depth information from the
participants is called the semi-structured interviewtechnique (Fraenkel et al., 2012). The interview form prepared
in this context was presented to the opinion of a STEM education expert and two mathematics education experts.
The first question. The first questionwas re-expressedin line with the experts' opinions. The pilot study of the
formmentionedabove was carried out with two students other than the sample, and no problemswere encountered
in understanding and answering the questions.

Students participatingin the interviewwere selected fromthe upper-middle-lower group of academic achievement
in mathematics (Creswell &Plano Clark, 2017). Duringthe interview process, the students were interviewed one-
on-one 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 applied to the students as a pre-testin the first week of the seven-week implementation
process and as a post-testin the last week. Only pre-testand post-tests were administeredto the control group
students; In the teaching process, the teaching approach included in the elective mathematics course and foreseen
by the curriculum was applied. The tests and activities applied to the students in this process are givenin Table 2.

Table 2. Implementation process of the study

Week  Application Name Time
Week 1 Mathematical Modelling Problemsin the Context of STEM Education Pre-Test 50+50
(Stadium, Water Waste Problem, Bicycle Safety and Biopsy) min
Week?2 Theoretical Information About STEM Education and Mathematical Modelling ?noi:]-BO
; . AT 50+50
Week3 Mathematical Modelling Activity: Lemonade Sales min
Week4 Ma_thematical Modelling Activity: 5Q+50
Height Footprint min
Week5 Mathematical Modelling Activity in the Context of STEM education: Electricity 50+50
Generation min
Week 6 Mathematical Modelling Activity in the Context of STEM education: Heat Insulation ?::;50

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

Week7 Water Waste Problem, Bicycle Safety, and Biopsy min

According to Table 2, inthe firstweek of the application process, Mathematical Modelling problems inthe context
of STEM education were applied to the experimental and control groups, respectively, as a pre-test. During the
application process, the experimental group was given information about mathematical modelling and its
definition as theoretical knowledge, the definition and importance of the STEM education approach, and the
problem-solving process. In the next stage, two mathematical modelling in the context 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 inthe
“Elective Mathematics Applications” course, which is two hours a week. On the other hand, in the control group,
problems aimed at developing four-operation skills related to numbers and operations learning within the scope
of the elective mathematics course were taught. Applications were applied to both groups by one of the
researchers. At the end of the application, the mathematical modelling test in the context of STEM education was
applied to the experimental and control groups as a post-test.
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The practitioner scored 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 implementationprocess are fromthe relevant literature (Karahan, & Bozkurt,2017; Yiiksel etal.,2019;
Dede and Bukova, 2018; Cawus Erdemet al., 2018) in line with the readiness of the students. Again, importance
was given to the preparation of the applied activities with an interdisciplinary perspective depending on STEM
applications and to the features that students may encounter in daily life (Cavas, Bulut, Holbrook and Rannikmae
2013). Two experts in STEM educationand Mathematical modelling during the preparation, implementationand
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
information about 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 groups of 4 -5 students and the
necessary equipment and technological equipment were 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 commonsteps followed for the implementationof 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 students could ask about 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 presentedin the activity were asked to express the problem
in their own words.

4. After each student wrote their statement, they were asked to researchwhat information they needed to sole
the problem. When necessary, he can benefit from the internet environment. In addition, 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 solution path, 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 asked to explain the 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 correctness of the 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 ina 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 stage, one-on-one
interviews were conducted with the students in the qualitative research group.

Data Analysis

The quantitative data obtained from the research were analyzed 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 aresult of the analysis, it was concluded that the skewness and kurtosis values of the pre-test 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 groups t-test and Cohen's d
analysis for 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 greater than .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 thatincludes in-depth analysis of the data and creating codes 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
categories. Inaddition, quotations from student opinions were included to support these categories. Instead of the
names of the students participating in the interview, codingas 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 to be recorded, and the agreement between the researchers and the second
encoder was calculatedaccordingto the formula“Reliability=Consensus/Consensus + Disagreement”. According
to the result obtained, the concordance value between the encoder and the researchers was calculated 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 were informed about the content of the study at the beginning of the study by obtaining the necessary
official permissions fromthe University ethics committee. Again, within the scope of ethical permissions, students
and parents participating inthe researchwere 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 stated that all data would only be used within the scope of
this research.

Results

Findings Concerning the Results of Mathematical Modelling Problems inthe Context of STEM Education
Before the application, the students in the experimental and control groups were pre-tested on mathematical
modelling problems in the context of STEM education, and the significance of the difference between the two
groups was evaluated with the independent group t-test. In this context, it was concluded that the mathematical
modelling problems of the experimental and control groups in the context of STEM education did not cause a
significant difference interms of pre-test results [t(64)=-0.772, p>.05]. Then, after the experimental process, the
mathematical modelling test post-test scores of the experimental and control groups in the context of STEM
educationwere analyzed with the independent group t-test. The findings are shown in Table 3.

Table 3. Independent Groups t-Test Results for Comparison of Post-Test Scores of Mathematical Modelling
Problems inthe Context of STEM Education

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

Post-Test 5.369 .000 35
Control Group 33 15.06 6.06

When Table 3 is examined, it is seenthat the mathematical modelling problems of the experimental and control
groups in the contextof STEM educationcause a significant difference interms of post-test results. (t(32)=5.369;
p<.01). Accordingly, it can be said 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 scope of the second sub-problem 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 Desire for 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 N[ N WN OO DN WK
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Motivating

Intriguing

Difficult Problems

Complex Problems

Contains More information

Joint Decision Making with the Group

The Difficulties Experienced

e N U

As can be seen from Table 4, student views on mathematical modelling 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. Accordingly, in the
cognitive feature category, which s 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,
“We had a hard time solving-problems 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, make the right decision, have many possibilities, and have a different
perspective while solving the question”.

In the second category, in the context of mathematical literacy skills, students mostly state that their desire to
solve problems increases, they can cooperate with their groupmates and easily solve real-life problems. 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 the problem with our group mates. Different ideas of my
friends made it easier for me to solve the question. I always want to solve such questions in mathematics.”

Regarding the contributionof STEM education in the third category, three students stated that their interestin
modelling and problem solvingproblem-solving increased. In contrast, the other two stated that their interest in
the field of engineering increased. In this context, for example, the student coded S7 said, “We did not understand
at all when we first started the activities. Then when it was explained and tried to solve, | saw many examples of
questions. | heard different ideas and learned. From now on, I think | will understand more easily when solving
problems. In the future, I plan to study STEM. I especially want to improve myself'in the field of engineering.”

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 context, for example, the student coded S2 commented,
“The problems were fun, and they made us think. We can force our brains more in the face of a problem. This
allows us to learn mathematics better. Since there are such problems in real life, I will no longer ask my teacher
what mathematics will do for us. Now when I encounter such a problem, I think I will solve it.”

Finally, in the final category of difficulties, students stated that the problems in the mathematical modelling
activities within the scope of STEM educationwere difficult,complex, and overly detailed, and that they struggled
to make a joint decisionwith the group in solving the problems. In this context, for example, student coded S6
said, “When I started the activities, I had difficulties with the problems. It was difficult for me at first because his
problems were real-life related. Howewer, as the group debated with their peers, these difficulties began to
disappear. After that, things began to flow more smoothly. Then | understood how to think and solve in such
events.” expressed his opinion.

Discussion

In the context of this research, it was concluded that the STEM education provided caused a significant and
positive differencein the post-testscores of the students in the experimental group 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 inthe context of STEM education.
Similar results were also obtained in studies conducted in the related literature (Arleback, & Albaraccin, 2019;
Ceylan & Karahan, 2021; Derin & Aydin, 2020; English, 2016; Giider & Giirbiiz, 2018; Incikab1, 2020; Mass &
Engeln, 2019; Maass, Geiger, Ariza & 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 twenty-first century skills in STEM disciplines.

Again, Guder and Gurbuz (2018) rewvealed that mathematical modelling activities can be used as an
interdisciplinary tool in STEM education, and that interdisciplinary mathematical modelling activities improve
students' academic success and skills and 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 STEM-oriented mathematical modelling activities. In addition, Derin and
Aydin (2020) revealed that mathematical modelling activities applied in the context of STEM education lead to
significantimprovements in both mathematical modellingcompetencies and problem-solvingskills of pre-service
teachers. Wiedemann (2020), on the other hand, revealed that in the context of STEM education, by combining
computer-assisted mathematical modelling activities with real-world mathematical modelling experiences,
students better grasp the solutions for the mathematical modelling process.

On the other hand, within the scope of the other sub-problem of the research, it was concluded that the students
participating in the interview in the experimental group gained a different perspective with the mathematical
modelling activities applied in the context of STEM education, they experienced positive developments in their
thinking skills, theyadapted to group work more easily, and their interestinengineeringand technology increased.
In this context, when the relevant literature is examined, it is seenthat the studies conducted pointto similar results
(Derin & Aydin, 2020; Doruk, 2010; Giider & Giirbiiz, 2018; Giimiis, 2019; Sagirl1, 2010; Zawojewski, Lesh &
English, 2003).

Finally, inthe study, itwas concludedthat with the help of mathematical modellingactivities 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 literature indicate similar results (Giimiig, 2019;
Sandalc1, 2013; Sagirl1,2010). In this context, Sandalct (2013), for example, revealed a positive increase in the
lewvel of noticing mathematics in daily life after the mathematical modelling activities ofsixth-grade students.
Similarly, Doruk and Umay, (2011), as a result of their study on sixth and seventh-grade students, revealed that
with the help of modelling activities, students experienced positive developments in their ability to transfer
mathematics to daily life. 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 views of secondary 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 lewels.

Conclusion

As aresult, within the scope of this study, it was concluded that mathematical modelling activities inthe context
of STEM education positively improved the mathematical modelling skills of secondary school students. In
addition, it was concluded that the students who received education with mathematical modelling activities
applied in the context of STEM education gained different interdisciplinary perspectives, experienced positive
developments in their thinking skills, adapted to group work more efficiently, and their interestin engineering and
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 real-life problems and associate it with other disciplines. On the other hand, this study is
limited to a seven-week education period with secondary school eighth-grade students. More comprehensive
longitudinal studies can be conducted with students at different education lewvels inthis context.
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Abstract

The present study aims to determine the social anxiety levels of prospective teachers in e-learning environments.
The research adopts the cross-sectional survey model. The study group consists of 506 pre-service teachers
through a convenience sampling technique from a state university in northern Turkey during the fall semester of
the 2021-2022 academic year. The data are collected online through the “Social Anxiety Scale for E-Learning
Environments” in the spring semester of the 2021-2022 academic year. The study found that teacher candidates
have a moderate level of social anxiety in e-learning environments which unfavorably affects academic
achievement. Moreower, it is concluded that gender is not directly affecting social anxiety in e-learning
environments, but the grade level is influential on social anxiety. There is a positive correlation between
prospective teachers’ self-efficacy in using computers and their social anxiety levels in e-learning environments.
This study has revealed new empirical results on the reflections of social anxiety in e-learning environments. The
results are discussed in line with the relevant literature and some recommendations are made.

Keywords: Teacher education, Student teacher, E-learning, Distance learning.

Introduction

COVID-19 has been considered the worst pandemic and “public enemy number one” in the millennium. It has
changed how we live in the blink of an eye, threatening our existence and health and damaging our economic,
social, and educational systems (Khoshaim, 2020). COVID-19 has influenced all the countries in the world in
terms of health, economy, sociology, 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 &
Toraman, 2020; Bakioglu & Cevik, 2020; Ozdemir & Onal, 2021; Kedraka & Kaltsidisi,2020). As a global health
problem, COVID-19 has dramatically changed life sciencesandeducationin particular (Arribathi, 2021; Mailizar,
Almanthari, Maulina & Bruce, 2020; Stambough et al., 2020; Tiimen-Akyildiz, 2020; Carrillo & Flores, 2020;
Yiikselir & Yuvayapan, 2021). To fight against the pandemic, countries have developed sewveral strategies, and
one global strategy is to control the spread of the virus.One of the wisest measures is to close schools and prevent
students and instructors from becoming infected (Germann et al., 2019). With the closure of schools, education
has become greatly affected by the COVID-19 epidemic. More than a billion students worldwide have been
overcome by the closure of schools and universities due to the pandemic (United Nations Educational Scientific
and Cultural Organization [UNESCQ], 2020). As an effortless and applicable solution, distance education has
been introduced to minimize sufferingand ensure the sustainability of education (Tiimen-Akyildiz & Donmus-
Kaya,2021). In other words, rapidly developing educational technologies in the digital world have emerged as the
most appropriate teaching instruments during the pandemic. As a result of this, distance education, which has
become an inevitable way out, has begun to be 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 inthe world (Gilani, 2020).

Distance education has emerged based on the needs of society. Undoubtedly, the concept of distance education
was born ofa needthat is true for all innovations and inventions in the world (Stigiimlii, 2021). Distance education,
which has appeared as an alternative to traditional face-to-face education, is deemedas 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 boundaries of time and space (Bilgi¢ & Tiiziin, 2020).
Howewer, many dissimilarities have been experienced due to suspending face-to-face education activities in
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universities and implementing online education systems instead (Bao, 2020). As a result of the closure of
educational institutions, teachers and students had to adapt to distance learning quickly (Carrillo & Flores, 2020).
Teachers and students have experienced various challenges during the distance education (Atreya & Acharya,
2020). Arrangements, which were caught off guard due to their urgent presentation, created psychological, social,
and academic problems for university students and they underwent hard tests (Brooks, 2020).

Social anxiety has always been a concern of traditional face-to-face education but has rarely been studied in e-
learning settings. Education for the 21st century should consider societal interests and needs (Arribathi et al.,
2021). In line with this requirement, a better understanding of social anxiety as a feature that affects interaction
and communication in e-learning environments in online education can contribute to the design of more effective
learning environments, the development of effective e-learning pedagogies, and the organization of learning
environments for practitioners (Bahgekapili, 2021; Khoshaim, 2020). Therefore, the present study aims to
determine the social anxiety levels of prospective teachersinonline lessons and to make recommendationsin light
of the obtained results. The next section of the paper presents the definition 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 educational procedures, especially during
the COVID-19 (Radha et al., 2020; Tamborra, 2021). Most institutions still offer online programs to facilitate
learning in our digital age. Online education technology serves to disseminate knowledge (Vaona et al., 2018).
The development of information technologies in higher education becomes more evident, particularly with e-
learning implementation. E-learning facilitates students' access to information and provides students with a
flexible learning opportunity by eliminating physical limitations in face-to-face learning (Kumar, Wotto &
Bélanger, 2018). Triggered by growing concerns about the COVID-19 pandemic, all on-campus facilities such as
educational activities, workshops, conferences, and sporting events have been postponed/canceled by an
increasing number of universities around the world starting in March 2020 and universities quickly transferred
various courses and programs to the online environment (Sahu, 2020; Trevisan, De Rossi & Grion, 2020). Face-
to-face educationand learning processes had to fit the e-learning setting (Wu & McGoogan, 2020). Therefore, e-
teaching and learning activities started being carried out online. As a result, the COVID-19 epidemic has had a
significant impact, especially on the learning process, and online education has become the only way to carry out
educational activities (Gottardo & De Martino, 2020; Falcinelli & Moscetti, 2021; Setianingsihetal., 2019).

The distance education system has both advantages and disadvantages (Piirsiin et al., 2021; Siigiimlii, 2021).
Keskin et al. (2020) assert that various obstacles may hinder learners’ social interactions. However, e-learning
technologiesand social learning environments have become online environments that students can access from
anywhere and anytime without the need to be physically there. These new technologies have increased the
opportunities of interaction to a great extent. Such factors as social anxiety, academic and technical skills,
unreadiness for e-learning, self-regulation, motivation, communication skills, low technology literacy,
restrictions, self-efficacy, technophobia, and time can be listed among those barriers (Song et al., 2004; Hill et al.,
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 during COVID-19 quarantine (Fawaz &
Samaha, 2021).

E-learning is a critical and powerful solution to meet education demand for today's higher education institutions.
Most of today's educational institutions offer blended and online courses, and many students attend these courses
regardless of time and place limitations. Students' experiences in online learning environments can provide
important information to researchers about the quality of education and how much students benefit from online
environments. In this direction, these experiences can be explained with the concept of "interaction”, which is one
of the most important concepts that reveal the quality of e-learning (Miranda & Vegliante, 2019). The most
important problem in the distance education process is the decrease in student willingness and motivation due to
the lack of face-to-face interaction (Galusha, 1998; Ozdogan & Berkant, 2020). Studies indicate that one of the
most important problems in distance education is the lack of interaction (Hebebci, Bertiz & Alan, 2020; Tiimen-
Akyildiz, 2020; Chen et al., 2001;Jin, 2005; Falowo, 2007). Communication and interaction can directly affect
several pedagogical factors such as students’ motivation, engagement, satisfaction, and academic achievement
(Bahgekapili, 2021;Can & Bozgiin, 2021; Tzafilkou, Perifanou& Economides,2021). Undoubtedly, the COVID-
19 process has become the primary reason for the transformation of face-to-face learning to e-learning. This
transition has revealed diverse problems between students and teachers, including technical and psychological
difficulties (Arribathi, 2021; Piirsiin et al., 2021). Apart from the risk of death, the pandemic has yielded
unbearable psychological problems and pressures on people worldwide (Xiao, 2020; Biswas & Biswas, 2021).
With the closure of all educational institutions, university students were also quarantined and participated in the
new academic semesters remotely via e-learning, thus experiencing different levels of psychological pressure
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(Wang & Zhao, 2020). These include anxiety and social anxiety. Thus, anxiety has recently become a critical
factor both in educationand distance education (Ajmal & Ahmad, 2019).

Social anxiety

Recently, interest in social anxiety has been growing due to the high frequency of cases diagnosed with severe
anxiety and depression (Izgic, Akyiiz, Dogan & Kugu, 2004). Anxiety is defined as “the anticipation of a future
threat” (American Psychiatric Association [APA], 2013, p.189). Onthe other hand, social anxiety is described as
the fear of being negatively judged, humiliated, 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 inwhich the individual is exposedto scrutiny
(Cuhadar, 2012). Individuals may fear that they are being watched or observed by others, fear that they will be
evaluated negatively, and may experience social anxiety. The evaluation of oneself by others can lead to social
anxiety, avoidance behaviour, fears,and personal disorders. Thus, anxiety or fear can create problemsinspeaking,
performance or motivation in social situations (APA, 2013). Social anxiety plays an active role in educational
processes. It can be claimed that failure to succeed caused by anxiety or ideas about the obstacles to success may
harm learning processes (Can & Bozgiin, 2021). Similarly, Russell & Topham (2012) suggest that social anxiety
can impair the academic achievement of universities/university students.

There is a strong relationship between the type of communication (online or face-to-face) and social anxiety
(Behrens & Kret, 2019). Accordingly, it is emphasized that students experience higher anxiety levels in distance
education than in traditional learning environments (Ajmal & Ahmad, 2019). D'Errico et al. (2016) found that
anxiety is a significant element that negatively impacts student performance and motivation in online education.
Consistently, anxiety causes students to perform poorly (Ajmal & Ahmad, 2019).

Social anxiety is a decisive factor affecting 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 and e-learning fall into three subcategories: (1) interaction with the
instructor, (2) interaction with content, and (3) interaction with learners (Moore, 1989; as cited Keskin et al.,
2020). Anxiety is very common in teaching-learning processes, but both students and teachers should eliminate
anxiety to achieve predetermined learning goals (Arribathi, 2021). Social anxiety is one factor affecting students'
success in online education (Ajmal & Ahmad, 2019). Social anxiety is associated with a great many psycho-
educational structures (Keskin et al., 2020). The conceptual framework regarding the learning anxiety of the
students in online education is given in Figure 1 to depict the overall picture:

Learning
Exchange/Model

Online
(Distance)
Learning

Student
Learning
Anxiety

COVID-19

Pandemic Leainig

Motivation

Learning
Achievement

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

Figure 1 draws attention to the impact of COVID-19 on learning anxiety in higher education (Arribathi, 2021). In
the wake of distance education due to the COVID-19, a number of research has focused on the analysis of the
psychological consequences on students’ mental health and academic achievement, and an increase in mental
health problems such as moderate or severe stress, depression, and decreased emotional self-efficacy among
university students have been proven (Tzafilkou et al., 2021). Students’ anxiety stemming from various reasons
during distance education is directly related to the change in the learning process, learning motivation, and
learning success. Undoubtedly, the main factors of e-learning are learning style, enthusiasm, and success, and
they are directly related to learning anxiety. On the other hand, anxiety in distance learners in online education is
mainly caused by their life experiences and their relevant expectations/assumptions (Ajmal & Ahmad, 2019).
Some ofthe otherimportant factors are technological infrastructure, instructor characteristics, e-learning systems,
support, e-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 anxiety worldwide, causing social and physical problems as well as
psychological disorders (Ahmad & Husain, 2020). Diaz-Jiménez et al. (2020) concluded that there is a high
number of anxiety symptoms for students who have difficulty adapting to distance education. Such factors as
future anxiety and changing the place of residence boost the frequency of anxiety symptoms. Similarly, Kocaman
and Ersoy (2021) confirmed in their study that students are worried about the uncertainty in the resumption of
face-to-face education, the way the exams are conducted, the technical problems experienced during e-learning,
and the lack of understanding of the course topics due to the ongoing pandemic. As can be seen, several situations
determine social anxiety in e-learning environments. In their study, Fawaz and Samaha (2021) found that e-
learning via online platforms causes depression, stress, and anxiety disorders instudents. On the other hand, Ajmal
and Ahmad (2019) pointed 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 e-learning as they experience psychological problems during distance education. Such variables
as the father’s level of education, family size, place of residence, academic year, type of housing, and access to
high-speed internet also affect students’ level of anxiety as the determinants of anxiety (Hoque et. al., 2021).
Additionally, students' digital skills are also important for social anxiety in e-learning environments. It has been
revealed that the more students have digital skills, the less they experience social anxiety. Students who do not
actively participate in the lessons and do not interact and communicate with the teacher through online channels
or live chat are more anxious (Bahgekapili, 2021).

A great many factors may cause and trigger social anxiety in e-learning environments. Gender is among the
leading ones (Alsudais etal., 2022; Khoshaim et al., 2020). It may be the gender of the other party that precipitates
and exacerbates social anxiety (Erkan, Gligray & Cam, 2002). It was revealed that social anxiety is more common
in women than in men university students (Dell’Osso,2015; Bahgekapili, 2021). The gender factor also has a
decisive effect on the overall level of anxiety (Hoque et al.,2021). In addition to gender, the individuals’ age may
affecttheirsocial anxiety levels ine-learningenvironments (Alsudais et al., 2022). The age factor, which is highly
correlated with the overall anxiety level (Khoshaim et al., 2020), may significantly affect the level of social
anxiety. The level of academic achievement isalso important besides age and gender in determiningsocial anxiety
in e-learning environments (Alsudais et al., 2022). It was noted that anxiety significantly impacts the academic
performance of distance learners (Diaz-Jiménez et. al., 2020; Ajmal & Ahmad, 2019). Brook and Willoughby
(2015) foundthat social anxiety has a significant and negative direct relationshipwith academic achievement.
Similarly, it was revealed that students with low performance during e-learning have higher social anxiety levels
than students with high performance (Alsudais et. al., 2022). The high performance of students in e-learning is
acceptable. Learning anxiety that directlyaffectse-learningis 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 anxiety levels in online courses. For this
purpose, answers to the following questions were sought:

1. What is the social anxiety level of the participants in their interactions with both other learners and the
instructor in e-learning environments?

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

3. Do the participants' mean scoresfor the sub-dimensions of avoidance of interaction, somatic symptoms, and
negative evaluation differ significantly by gender and grade levels?

4. What is the relationship between the self-efficacy perceptions of the participants in using computers and their
social anxiety in their interactions with other learners and the instructor in e-learning environments?

Method

This study was designed with a cross-sectional survey model. In cross-sectional studies, where the sample is huge
and consists of agreat 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 506 prospective teachers determined through a simple random sampling technique
from a university in northern Turkey during the fall semester of the 2021-2022 academic year. The data were
collected in January 2021 using an online questionnaire. To determine the academic 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.



60 Avei, Ding & Uztemur

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 44,1
Total 506 100
Math 87 17,2
Psychological Counseling and Guidance 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 E-Learning Environments (SASE)” developed by Keskin and colleagues (2020),
was used to measure the social anxiety level of the study group in e-learning environments. The 7-point Likert-
type scale includes two themes dealing with learner-learner interactionand learner-instructor interaction. Each
theme consists of the sub-dimensions of negative evaluation (9 items), somatic symptoms (4 items), and avoidance
of interaction (10 items). High sub-dimension scores imply a high level of social anxiety in e-learning
environments. Sample items and Cronbach’s alpha internal consistency coefficients for the sub-dimensions of the
scale are given in Table 2.

Table 2. SASE Sub-dimensions and alpha internal consistency coefficients
Dimension  Alpha Sample Items
94 *In e-learning environments, | worry about being seen as an idiot because of my
Negative ' questions ontalk pages.
Evaluation gp** **When communicating with the instructor in e-learning environments, 1 think
' what | write will be negatively evaluated.
_ gg* *M_y heart starts beating fast as | communicate on talk pages in e-learning
Somatic ' environments.
Symptoms g **When communicating with the instructor in e-learning environments, | get
' restless when communicating.
*In e-learning environments, | prefer to remain silent to avoid making a bad
impression on the talk pages.
**In e-learning environments, | find it difficult to ask for help when | need to
communicate with the instructor.
Note. Learner-Learner, **= Learner-Instructor

Avoidance .95*
of
Interaction .96**

Table 2 indicates that the alpha internal consistency coefficients of the sub-dimensions for both scale themes are
excellent. The confirmatory factor analysis (CFA) results for the 23 -item sub-theme addressing the learner-learner
interaction revealed that the original three-dimensional structure was confirmed and the fit indices were
acceptable, y2 = 842,372, df=219,p<.000, x2/df=3,846, IFI= .95, SRMR = .03, RMSEA = .07, CFI=.95, TLI=
.94. The confirmatory factor analysis (CFA) results for the 23-item sub-theme addressing the learner-instructor
interactionyieldedthat the original three-dimensional structure was confirmed, and the fitindices were acceptable,
¥2 = 826,296,df =221, p< .000, y2/df=3,739,1FI = .96, SRMR = .02, RMSEA = .07, CFI=.96, TLI= .95. The
pre-service teachers’ self-efficacy in using computers was estimated through a single item ranging from1to 5.

Data Analysis

Analyses were conducted respectively to the research questions. Firstly, descriptive statistics and normality tests
were estimated for the relevant variables. Secondly, multiple regression analyses were performed to predict
academic achievement. Thirdly, one-way analysis of variance and t-test tests were conducted for variables such
as gender and grade lewels. Lastly, the Pearson product-moment correlation coefficient was calculated, and
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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 was adopted for all statistics.

Findings
This section presents the research findings in the order of sub-goals of the study.
Findings Regarding the First Sub-goal

The social anxiety levels intheir interactions with other learners and the instructor in e-learning environments are
submitted in Table 3.

Table 3. Social anxiety levels of participants

Learner-Learner Learner-Instructor

Negative Somatic Awoidance of Negative Somatic Awoidance 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
(kurtosis and skewness < |2|). It can be claimed that the participants' social anxiety levels are moderate.

Findings Regarding the Second Sub-goal

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

Table 4. Multiple Regression Model for Predicting Academic Achievement

Variable B Std. Er. B t p Parrtlal P?rt Tolerance  VIF
Constant 3,429 044 78,018 ,000

Negative Evaluation* -,106 041 -420 -2611 009 -270 -118 072 9,396
Somatic Symptoms™ 051 031 215 1627 104 -214 074 ,106 9411
Avoidance of Interaction* ,028 042 113 ,666 506 -270 ,030 ,065 8,490
Negative Evaluation** ,065 041 275 1599 110 -249 072 063 7977
Somatic Symptoms** -,004 ,030 -019 -143 886 -231 -,007 ,101 9,855
Avoidance of Interaction** -,108 ,036 -444  -3007 ,003 -292 -135 ,085 9,785
R=.320 R2=.103

F (6-485) =9245  p=.000
Note. *= Learner-Learner, **= Learner-Instructor

To meet the assumptions of multiple regression analysis, we checked that the variables were normally distributed,
and the Mahalanobis distance was estimatedfor outliersin SPSS.Based on the chi-square critical value table given
by Tabachnick & Fidell (2013, p. 952), 14 dataabove 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 multicollinearity between the independent variables. Table 4
indicates that the tolerance values of each independent variable included in the multiple regressionare greater
than .20, and the VIF values are less than 10. These findings suggest that each independent variable observed in
the multiple regressionmodel measures a different attribute ; that is, there isno problemwith multiple correlations
between the independent variables.

Multiple linear regression analysis performed to determine howthe independent variables predicted the academic
achievement of the participants revealed a significant relationship between the variables. (R =.320,R2 = .103)
with the academic achievement [F (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 (learner-learner) (B = -.42) and avoidance of interaction
(learner-instructor) (B = -.42) variables were the significant predictors of academic achievement (p<.01).
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Academic achievement has a significant negative relationship with negative evaluation (learner-learner) by r= -
.270(-.118when the effect of other independent variables is under control), and avoidance 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 achievement of the participants is
as follows:

Academic Achievement = (-0.106 x negative evaluation [learner-learner]) + (-0.108 x avoidance of interaction
[learner-instructor]).

Findings Regarding the Third Sub-goal

Table 5 shows the t-test results conducted to reveal whether the participants' mean scores for the sub-dimensions
of avoidance of interaction, negative evaluation, and somatic symptoms differ significantly by gender.

Table 5. T-test results by gender

Dimensions Gender N Mean Dset\?' 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

Learner-Learner Somatic Symptoms 2,914 490 .004

Awvoidance of Interaction 1,916 490 .056

Negative Evaluation 2,313 490 .021

Learner-Instructor ~ Somatic Symptoms 2,403 490 .017

Awvoidance 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
sub-dimensions differed significantly by gender. Accordingly, it can be claimed that women 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 sub-dimension did not result in a significant difference by gender. The
scores of womenand men in the avoidance of interaction sub-dimension were close to each other. Hence, gender
did not create a significant difference in the avoidance of interaction sub-dimension in the interaction of the
participants with both other learners and the instructor.

The results of the one-way ANOVA test, which was conducted to reveal whether the participants' mean scores for
the sub-dimensions of negative evaluation, somatic symptoms, and avoidance of interaction differ significantly
by grade lewel, are presented in Table 6.

Table 6. One way ANOVA results by grade level.

* Grade Source of Sum of Mean

% level N M S Variance Squares f Square F P
2 1 112 386 161  oewween 31,657 3 10552

& (\;,(,cl’t“hﬁf] 4241 006
()

; 2 122 385 1,54 Groups 1214,359 488 2,488

> 3 148 327 155 Total 1246,016 491

prd 4 110 3,56 1,60

X Grade Source of Sum of Mean

g level N M S Variance Squares of Square F P
I 1 112 363 1,70 gfg‘ﬁ’ein 28,476 3 9,492

> Wit 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

2 4 110 340 1,73

S8 Grade Source of Sum of Mean

I8 level N M S Variance Squares f Square F P
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1 112 3,75 1,66 g‘?gﬁ’ein 36,025 3 12,008
Withﬁn 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
% Grade Source of Sum of Mean
§ level N M S Variance Squares of Square F P
3+
E: 1 112 384 172 g‘?g’;’ein 33,422 3 11,141
> Withpm 3,903 ,009
% 2 122 382 1,63 Groups 1393,084 488 2,855
S 3 148 3,22 1,65 Total 1426,506 491
2 4 110 356 1,75
33” Grade N M s Source of Sum of of Mean F 0
= level Variance Squares Square
o
= 1 112 3,68 187 g‘igﬁ’e‘;” 43,227 3 14,409
2 Withpin 4436 004
o 2 122 3,68 1,78 Groups 1585,090 488 3,248
S 3 148 299 1,70 Total 1628,317 491
3 4 110 3,35 1,87
Grade N M S Source of Sum of df Mean F 0
5 1 level Variance Squares Square
o
85 1 112 355 170 oo 28240 3 9413
3 Wit 3472 016
S *“é 2 122 354 1,60 Groups 1322,990 488 2,711
<= 3 148 2,99 1,59 Total 1351,230 491
4 110 3,31 1,69

Note. *= Learner-Learner, **=Learner-Instructor, 1= freshman , 2= sophomore ,3= junior , 4= senior

The analysis results demonstrated that the mean scores obtained from the three sub-dimensions for the theme of
learner-learner interactiondifferedsignificantlyinterms of the grade levels of the participants. Scheffe test results
revealed that juniors had less social anxiety for the sub-dimensions of negative evaluation and avoidance of
interaction in e-learning environments compared to freshmen and sophomores. Sophomores are more socially
anxious about the somatic symptoms sub-dimension in e-learning environments compared to juniors. The social
anxiety scores of the participants in the avoidance of interaction sub-dimension for the learner-instructor theme
did not differ significantly by grade level. The results of the Scheffe test for the other two subdimensions showed
that juniors had less social anxiety in e-learning environments compared to freshmen and sophomores.
Findings Regarding the Fourth Sub-goal

The results of the Pearson product-moment correlation analysis conducted to reveal the relationship between self-
efficacy perceptions of using computers and the sub-dimensions of learner-learner and learner-instructor themes
are submitted in Table 7.

Table 7. Correlation coefficients

Variable 1 2 3 4 5 6 7

1 self-efficacy to use pc 1 - 2427 =219~ -197  -2027  -212*  -176™

2 negative evaluation 1 712 17 ,656™ 588" 683
Leamer-Leamer 5 I symptoms 1 677" B9T™ 732 652

4 avoidance of interaction 1 723~ 683 653~

5 negative evaluation 1 ,706™ ,705™
Learner-Instructor 6 somatic symptoms 1 B673™

7 avoidance of interaction 1

Note. **p<.01

It can be claimed that the participants' social anxiety levels are moderate. As can be seenin Table 7, there are
negative and low-level significant relationships betweenself-efficacyin usinga computer and the sub-dimensions
of the social anxiety scale. Accordingly, it can be alleged that if the self-efficacy levels of the participants in using
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a PC increase, their social anxiety levels in e-learning environments will decrease. Highly significant positive
correlations do exist between the sub-dimensions of both learner-learner and learner-instructor themes of the
social anxiety scale.

Discussion and Conclusion

This study aimed to 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 of specific aspects.As
a result, the study determined that the participants had a moderate level of social anxiety in their interactions with
other learners and the instructor in e-learning environments. This result is basically what is predicted to happen.
This may have been due to the unprepared involvement of the participants in the process, their lack of previous
experience in e-learning environments, and most importantly, the setting excluding the potential for socialization
contrary to human nature. In their study with university students in the e-learning process, Hoque et al. (2021)
found that the majority of the students (82,5%) experienced a moderate level of anxiety which was predicted by
gender, father’s level of education, family size, residence, academic achievement, type of housing and access to
high-speed internet. Similarly, Islam etal. (2020) notedthat the majority of students (87,7%) had a moderate level
of anxiety in another study conducted with university students. It was presumed that the uncertainties about
educational processes may have been negatively affected by the high number of cases worldwide and students’
anxiety levels about their health with their families (Durgun et. al., 2021). Unlikely, Cao et al. (2020), in their
study with university students, did not report any signs of anxiety for the vast majority of students (75,1%) during
the COVID-19 pandemic. Diaz-Jiménezetal. (2020) also didnot find any signs of anxiety in most students during
the pandemic. Undoubtedly, diverse and complex factors cause social anxiety (Prendergast, 2021). These may be
due to individual differences, country-place-region differences, culture, environmental factors, income, socio-
economic status, technological equipment, internet infrastructure, and familial background (Ajmal & Ahmad,
2019; Diaz-Jiménezet. al., 2020; Fawaz & Samaha, 2021; Hoque et al., 2021; Kocaman & Ersoy, 2021).

Another prominent result of the study is that participants' social anxiety levels in their interactions with other
learners and the instructor in e-learning environments significantly predicts their academic achievement.
Accordingly, it can be alleged that there is a negative relationship between social anxiety levels in e-learning
environments and academic achievement, and social anxiety harms learning outcomes. Many 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 experience of e-learninganxiety
significantly affects academic achievement (Saadé et al., 2017; Ajmal & Ahmad, 2019). Hence, it is possible to
come across a great deal of evidence in the literature that anxiety affects achievement negatively, and positive
attitudes affect academic achievement affirmatively (Arslan & Korkmaz, 2019). It is predictable for students with
high academic achievement to have low lewels of social anxiety. It has been revealed that students with low
performance during e-learning have higher social anxiety levels than those with high performance (Alsudais et
al., 2022). Siibag1 (2007) also found that social anxiety badly affects students' academic achievement in her study
with university students. The study conducted by Al-Hazmi, Sabur and Al-Hazmi (2020) revealed that there is a
significant negative relationship between the social anxiety levels of medical students and their academic
performance. It is necessary to reduce students’ anxiety towards interactionand increase their positive attitudes
toward distance education to improve their achievement in distance education (Arslan & Korkmaz, 2019). It can
be alleged that the self-efficacy and attitude levels of prospective teachers towards distance education, their
perceptions regarding the learning environment, and their opinions are crucial to being successful in distance
education (Haciémeroglu & Elmali-Erdem, 2021). Although there are varying findings, most studies evidence
that anxiety is a negative predictor of academic performance (Tzafilkou, Perifanou & Economides, 2021).
Nevertheless, some other university students found that social anxiety does not predict academic achievement
(Heckel & Ringeisen, 2019; Caglar, Dingyiirek & Arsan, 2012; Temizel, 2014). It may stem from individual
factors, divergent psychological 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 both other learners
and the instructor for the sub-dimensions of negative evaluation and somatic symptoms. The mean scores obtained
from the avoidance of interaction sub-dimension did not differ by gender. Gender is a significant variable in e-
learning environments, and students’ anxiety may vary according to their gender (Fawaz & Samaha, 2021;
Durusoy, 2019; Roberts, Hart, Coroiu & Heimberg, 2011; Wongwatkit et al., 2020). As a result of a study on
university students, Bahgekapili (202 1) found that female students experienced significantly more social anxiety
than male students in e-learning 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 anxiety level of women is
higher than that of men (Durusoy, 2019; Kii¢iik, 2019; Wang, Zhao & Zhang, 2020). Women may experience
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more anxiety than men due to some genetic, biological, and social factors (McLean & Anderson, 2009). On the
other hand, the researchers stated that it might be caused by the different expectations of society from men and
women and the conventional wisdom that women are shyer than men (Singir, Ayvaz & Tonga; 2021). Therefore,
the cultural expectation of collectivist societies that women should be humble, quiet, and dignified could
potentially justify these results (Alsudais et al., 2022; Karakitapoglu-Aygun & Olcay-Imamoglu, 2002). On the
other hand, itis not certainto what extent gender affects anxiety in e-learning environments (Bahgekapili, 2021).
Studies concluded that gender does not cause a significant difference in social anxiety (Aune & Stiles 2009;
Ayberk, 2011; Al-Hazmi, Sabur & Al-Hazmi, 2020; Bayraktutan, 2014; Cao et al., 2020, Hakami et al., 2018).
On the other hand, some studiesin the literature indicate that men’s social anxiety levels are higher than women’s,
unlike our results (Ates,2015; Elhadad et al.,2017;Noyan & Berk, 2007). Consideringall these, it can be asserted
that social anxiety in e-learning environments does not reveal consistent results interms of gender. The primary
reason for this is the behaviour patterns that societies impose on gender.

As forgrade levels, it was observedthat students with low-grade levels experiencedrelatively more social anxiety
in their interactions with both other learners and the instructor. This study result is associated with the fact that
freshmen’s insufficient knowledge in theoretical and applied courses, lack of distance education experiences, and
loose friendship relations. Similarly, Agirtas and Giiler (2020) determined that there is a significant difference
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 lewvels of the students differed significantly depending on the grade lewels, and the
social anxiety level of the freshmenwas higher than that of juniors and seniors. These results may stem from the
recent departure of freshmen from high school they have been accustomed to and their recent move to the
university (Paul & Brier, 2001). Similarly, Khoshaim et al. (2020) concluded that students in the last years of
university education have lower anxiety levels than students in lower grades. They pointed out that upper-class
students are less affected by e-learning. In other words, the closer the students are to their future lives and the
shorter their student life is, the less they are affected by e-learning and the lower their anxiety level is. Unlike our
results, Aktan (2018) determined 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,
Zhao, and Zhang (2020) found that there is no significant relationship between grade level and anxiety in the e-
learning process. On the other hand, Al-Hazmi, Sabur and Al-Hazmi (2020) yielded that the students with higher
grade lewels have less social anxiety compared to students at the beginning of their academic life. Thus, it can be
claimed that the students become more familiar with e-learning environments, so their social anxiety levels get
lower with higher grade levels.

A negative correlation was found between the participants’ self-efficacy in using computers and their social
anxiety. The fact that participants can use computers independently may reduce their self-confidence-basedsocial
anxiety. In our age, the use of digital tools and equipment is not only a necessity, but it can also eliminate anxiety
by giving individuals self-confidence. The level of self-efficacy towards computer use and the perception that
using a computer is easy significantly affect online learning applications and the level of anxiety in these learning
environments (Saadé & Kira, 2009). Bahgekapili (2021), in his study, revealed that there is alowlevel of negative
correlation between students’ digital literacy levels and social anxiety levels in coordinated courses in e -learning
environments. In other words, students’ digital literacy knowledge and digital skills increase as their social anxiety
decreases in online courses. Self-efficacy for online technologies (Haciémeroglu & Elmali-Erdem, 2021) as one
of the leading factors in distance education is also important in e-learning environments in terms of certain
technical issues such as accessing lessons, controlling camera and microphone, and using chat. On the other hand,
self-insufficiency toward digital technologies can be attributed to the lack of technological and technical skills
leading to social anxiety (Bahgekapili, 2021). Therefore, the belief that an individual will make fewer mistakes as
s/he gains experience ine-learningenvironments reduces the possibility of negative evaluation by others, reducing
social anxiety ine-learning environments. The use of technology and digital tools inthe e-learning process senes
as the basis for disseminating knowledge (Vaona et al., 2018). From a social learning perspective, self-efficacy
helps to reduce social anxiety in web-based learning environments (Hill etal., 2009). Alsudais etal. (2022) pointed
out that factors potentially relatedto the e-learningenvironment, such as technical background and computer self-
efficacy inthe learning environment (Chiu & Wang, 2008), will also affect students’ level of social anxiety in e-
learning. Students with high e-learning self-efficacy perceive more contextual control when dealing with any
online platform, are more interested in mastering learning and technology-related challenges, are more willing
and motivated and experience lower anxiety levels (Heckel & Ringeisen, 2019). In addition to the self-efficacy of
using a computer, an internet connectionis a must in distance education to be included in online environments.
As a result of their study, Hoque et al. (2021) revealed that students who do not have a high-speed internet
connection feel more anxious in e-learning 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 pre-service teachers in e-learning environments, it was found that
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pre-service teachers had a moderate level of social anxiety in e-learning environments, and the level of social
anxiety negatively affects academic performance. In addition, the gender of pre-service teachers was found to
have no direct effect on social anxiety in e-learning environments, but their grade level was critical to social
anxiety. Furthermore, a direct relationship was found between prospective teachers' self-efficacy in using
computers and their social anxiety in e-learning environments. Studies in the literature have yielded parallel 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

Giwven the results obtained, it is necessary to incorporate practices that ensure moderate levels of social anxiety
and positive attitudes toward e-learningin order to increase the level of studentachievement in distance education
e-learning environments.Students should be encouraged to actively participate in the 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 strategy-method-techniques should be adopted
in synchronous lessons for instructor-learner interaction and learner-learner interaction, and e-learning should be
supported by a face-to-face learning environment if necessary. Technical support and training should be provided
so that students can actively use technological devices such as computers and tablets. Administrative bodies
should collaborate with universities to provide students with rapid and accurate psychological support. To ensure
that students continue to participate in the educational processes, 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 students have accessto a
device.
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Abstract

This study aims to investigate the curriculum literacy levels of primary teachers. 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 1%t term of the 2020-2021 academic year in Diyarbakir. The teachers in the study group were selected by
criterion sampling, one of the purposive sampling methods. The semi-structured interviewtechnigque was used in
the data collectionprocess of the research. In addition, the qualitative data obtained were analyzed with descriptive
analysis methods. As a result of the analysis, it was revealed that the primary teachers 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 addition, interviews with teachers revealed that they could barely demonstrate
the philosophy, values, and competencies inthe curriculum and were not aware of these parts. On the other hand,
primary teachers stated that they focused on basic skills (reading, writing, and arithmetic), life skills (self-
confidence, entrepreneurship, self-regulation, problem-solving), and values education (love, respect, honesty,
sharing, and responsibility) insuccess. It is seen that while teachers mostly talk about the acquisitions related to
basic skills, life skills, and values education in the curriculum, they refer less to the acquisitions of related
mathematics and engineering skills, which are widely used and vital intoday's world. This resultshowed that they
care about the inclusion of skills, life skills, and values educationin 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 a skill to be gained by newly beginner students of primary school in traditional
education. Howewer, it is now frequently mentionedindifferent fields of educational study. The concept of literacy
was initially expressedas the ability to gain reading and writing skills (Dictionary of Turkish Language Institution
[TDK], 2020)and to analyze symbols expressed in written language (Kurudayioglu & Tiizel, 2010), while it is
now an important skill that affects not only the individual but also the whole society (Raja, 2005).

With the change in life conditions, scientificand technological developments, and the emergence of additional
needs, the meaning of the concept of literacy has deepened, and its framework has diversified (Asic1,2009). The
definitions of literacy made by UNESCO at different times in fifty 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 can engage in all
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 describe, 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 inan educational context as 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 approaches in the curriculum 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 they were correctly and fully
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understood by the teachers who played a key role in the implementation process (Yildirim, 2019). Penick (1995)
stated that the most prominent reason the curriculum could not achieve the desired success was the teachers’
commitment to traditional methods in teaching and learning process. The studies in this field have frequently
sampled the teachers as the data source in the curriculum (Kurt & Erdogan, 2015; Ozan & Kose, 2014), teachers
emphasized they do not know the curriculasufficientlyand need some kind of introductionregardingthe curricula
they will implement (Cift¢i & Tatar, 2015; Duru & Korkmaz, 2010). Finally, the concept of curriculum literacy
was brought to the agenda as a solution, and this concept was also included in the curriculum of teacher training
institutions updated on May 16, 2018 (Higher Education Council [HEC], 2018).

Review of Literature
Curriculum Literacy asa Term

The conceptof curriculumliteracy was first put forward by Akinoglu and Dogan (2012)inthe literature, thenwas
conceptualized by putting forward that the differences in the application of curriculum stem from the teachers'
ability to understand, perceive, interpret and implement the curriculum differently. Yildirim (2019) defined
curriculum literacy as the ability of practitioners to reach a correct mindset by asking “Why, What, How, and
How Much” questions while examining the curricula. Kahramanoglu (2019) defined curriculum literacy as the
process of making sense of and analyzing the official curriculumusingteachers'high-level mental skills. Akyildiz
(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 teacher's knowledge regarding the
features and use of curriculum in practice, using the curriculumas a guide by making critical evaluations and
interpretations. Erdamar (2020), on the other hand, defined curriculum literacy as teachers' ability to know and
implementthe curriculum,and itis a qualificationthat all educationstakeholders should have to adapt to the 21st-
century learning approaches. As seen from its various definitions, curriculum literacy requires teachers both
appropriate knowledge and use of the curriculum 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 greateffortand time to achieve desiredgoals (Olivia, 2009), which determines
the quality of education. Although curriculaserve as a guiding resource that teachers implement on certain days
and times of the week (Bulach, 2002), each teacher can implement the program as much as he/she understands
and adopts it (Ryu, 2015). For this reason, no matter how perfectlyaprogram is designed, it needs to be understood
appropriately by the implementers to implement it correctly (Akyildiz, 2020; Ellis, 2013; Park, 2008). The related
literature shows the existence ofteachers usingthe same curriculumbut implementingit in different ways (Biimen
etal., 2014; Gallagher & Tobin, 1987; Songer & Gotwals, 2005), and even some teachers manage the teaching
process with traditional methods by resisting changes 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, perceive, and implement the curriculum (Siiral &
Dedebali, 2018).Based on these results, teachers should plan the educational process by understanding the
curriculum's structure, philosophy and essence to implement it in the targeted way (Akinoglu & Dogan, 2012);
that is, they should be well-literate.

The second function of curriculum literacy is to contribute to curriculum development and evaluation studies.
Curriculum development in education is a dynamic process inwhich necessary revisions are made as educational
programs are designed, developed, tested, implemented, and evaluated (Erden, 1998; Giirkan, 2005; Ozdemir,
2009).Curriculum development in education is a process carried out in cooperation with all stakeholders in order
to change and improve the curriculum in terms of quality (Marsh & Willis, 2007). Curriculum development
requires a continuous process because the designed curriculum cannot be complete unless it is implemented
(Varis, 1996). Therefore, an evaluation of the designed curriculum is required. Curriculum evaluation is needed
to determine whether the designed curriculum has achieved the desired goals and criteria during its
implementation and to provide reliable feedback to decision-makers 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 eventually renewed (MoNE, 2006-2010-2018). Also, these studies
mostly included teachers as the study group (Giindogdu & Donmez, 2016; Kozikoglu & Senemoglu, 2015; Kurt
& Erdogan, 2015;0zan & Kose, 2014). However, the relevant literature shows that teachers mostly do not have
adequate information; they do not know the programs well enough and need a certain introduction regarding
updated curricula(Cift¢i & Tatar, 2015;Duru & Korkmaz, 2010;Kaymakei, 2015; Simsek,2017; Kahramanoglu,
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2019). In this case, as the most 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 views, knowing the 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 application of the curriculum is related to
the level of curriculum competence of teachers.

Curriculum Literacy Studies in Turkey

The related literature shows that there has beena trend in the subject of curriculum literacy inthe last five years,
and scientific research have focused on this subject. The preliminary studies in this field aimed to dewelop a
reliable and valid measurement tool to measure the curriculum literacy of teachers, school administrators, and
teacher candidates (Akyildiz, 2019; Bolat, 2017; Karatag, 2020; Yar Yildirim & Dursun, 2019; Yar Yildirim,
2020; Yildirim, 2019). Following studies, Erdem & Egmir (2018), Kana et al. (2018), Cetinkaya & Tabak (2019),
and Siiral & Dedebali (2018) examined the curriculum literacy levels of pre-service teachers and concluded that
pre-service teachers consider themselves sufficient interms of knowledge and use of curriculum designed. Aslan
(2018), Kahramanoglu (2019), Erdamar (2020), and Keskin (2020) examined the curriculum literacy levels of
teachers working at various 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
lewvels of teachers and pre-service teachers were measured with 5-point Likert scales. Therefore, the related
literature needs studies dealing with teachers’ curriculum literacy fromadifferent and deeper perspective. To add,
the relevant literature points out that on the one hand, teachers have a high level of curriculum 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 and in-depth analyses of teachers’ curriculum
literacy by interviewing the teachers individually. In addition, this study planned to deal with the curriculum
literacy of primary school teachers who implement at least three curriculaeach year total 11 curricula belonging
to different study fields throughout the four years teaching process inprimary school. Primaryteachers implement
the curriculum of a variety of disciplines like Turkish Language, Mathematics, Music, Visual Arts, Physical
Education, and Game Courses, Information Technologies and Software from the 1st grade to 4™ 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 certaingrade lewels 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 teachers know about the perspectives of curriculadesigned by MoNE?

3. Do the primary teachers find the curriculadesigned by MoNE up-to-date or not? In which parts?

4. What areas and skills do primary teachers emphasize most when implementing curricula designed by

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 techniques do primary teachers mostly use to assess

students’ achievements?

Method

Research 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 various data collectiontools (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
is searched (Subas1 & Okumus, 2017). This study adopted a descriptive case study, which is one of the case studies
put forward by Yin (2003), since the descriptive case study describes the phenomenonrevealedin previous studies
and allows the descriptionand conceptualization of the key concepts and subsets of the examined phenomenon
(Ozan-Leymun etal., 2017).

Participants

The study group of this research included teachers working in primary schools inthe 1t term of the 2020-2021
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
predetermined set of criteria, which can be determined by the researcher or a pre-determined list (Yildirim &
Simsek, 2013). In this study, the fact that the primary teachers have taught in all four levels of primary school (1%,
2nd 3rd and 4th grades) was used as a sampling criterion. 20 primary teachers were sampled by criterion sampling
method for the interviews, and their demographic characteristics were presented in Table 1.

Table 1. Demographic characteristics of participant primary teachers.
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T1 F 32 12 Bachelor’s Mustafa Kemal University Education Faculty District
degree
T2 F 35 10 Bachelor’s Siirt Education Faculty District
degree
T3 M 31 6 Bachelor’s Ziya Gokalp Education Faculty District
degree
T4 F 26 4 Bachelor’s Hacettepe Education Faculty District
degree
T5 M 37 15 Bachelor’s Ziya Gokalp Education Faculty City Center
degree
T6 M 3 12 Bachelor’s Bayburt University Education Faculty District
degree
T7 M 34 12 Bachelor’s Siirt Education Faculty District
degree
T8 M 37 14 Bachelor’s Siirt Education Faculty District
degree
T9 M 36 14 Bachelor’s Siirt Education Faculty City Center
degree
TIO M 35 12 Bachelor’s Siirt Education Faculty District
degree
T11 F 45 24 Bachelor’s Abant Iz. Baysal University Education City Center
degree Faculty
T12 F 39 15 Bachelor’s Siirt Education Faculty City Center
degree
T13 F 40 16 Bachelor’s Abant 1z. Baysal University Education City Center
degree Faculty
T4 F 39 16 Bachelor’s Siirt Education Faculty City Center
degree
TI5 ™M 37 10 Bachelor’s Abant 1z. Baysal University Education District
degree Faculty
T6 F 30 9 Bachelor’s Ziya Gokalp Education Faculty District
degree
T17 M 29 6 Master Ziya Gokalp Education Faculty City Center
T18 F 37 15 Bachelor’s Marmara University Education Faculty City Center
degree
T19 M 30 7 Master Giresun University Education Faculty District
T20 M 36 10 Bachelor’s Siirt Education Faculty District
degree

Table 1 shows the distribution of participant teachers by gender, age, teaching experience, education leel, the
department they graduated, and the school setting. As shown, nine of the participants were female and eleven
were male; the age of four teachers was 30 and below, fifteenteachers were between 31-40 and one teacher was
41 and owver. Seven teachers had 0-10 years’ experience, twelve teachers had 11-20 years’ experience, and one
had 20 years or above teaching experience. Additionally, eighteen teachers had undergraduate degrees, and only
two teachers had master’s degrees. Eight teachers graduated from Siirt University Education Faculty, four teachers
from Dicle University Ziya Gokalp Education Faculty, three teachers from Abant Izzet Baysal Education Faculty,
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and one from Mustafa Kemal University Education Faculty. Finally, eight of the teachersworked in the city center
and twelve were in the district.

Data Collection Process

In this study, a semi-structuredinterviewtechnique was used. Semi-structuredinterviews provide the interviewees
with the option to express themselves and provide in-depth information in the relevant field (Biiyiikoztiirk et al.
2016). Inorderto serve this purpose, interview questions were prepared to determine the curriculum 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 curriculaof primary schools?

» What kinds of aims are emphasized in curricula? Which one do you mostly help students to gain and
why?

» Whichteaching and learning methods are offered by the curricula, 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 the criteriawere 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 interviewonline. At the beginning of the interview, the participant teachers' 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
questions were directedto the teachers inthe study group and enough time and opportunity were granted to express
themselves. The questions were directed 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 interpreted inthe descriptive analysis according to pre-determined themes (Yildirim & Simsek,
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 shortest interview lasted 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) stated that the research paradigm significantly influences the choice of validity and
reliability criteria. Batdi and Oral (2021) stated that validity and reliability studies in qualitative research, unlike
quantitative research, focus onsituations such as what the events mean and how the experiences are interpreted.
Guba and Lincoln (1994) mentioned the concept of reliability for the concepts of validity and reliability in
qualitative designs. Based on the views as mentioned abowve, this study focused on internal validity, which
expresses the conformity of the findings with reality; external validity, which expresses the generalizability of the
research findings to similar situations and participants; and objectivity, 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 kept in case of
a request for comparisons inthe 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 during the 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 orderto ensure the reliability of the study, first, the interviewdata 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 researchers (Kuckartz, 2014). The data
obtained froma 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)]. The inter-coder reliability
was calculated as .84 in this study.

Results

In this section, the data obtained regarding the research questions were analysed, and the themes were presented
in diagrams.

The way of primary school teachersaccess to curricula

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

Curricula Resource The Backround of Access
Measurement and Confirm to Aims
> Direct Access —» Evaluation System for ———»  and Goalsin
Curricula Curricula
T4,T11, T15,T17, T20
Curricula Annual Plan,
Egitimhane.com, .
Access to Aims

—> Indirect Access —» Google, EEE—
Social Platforms

and Goals

T1,T2,73, 15 76,77, T8, T9, ] o
T10, T12, T13, T14,T16, T18, Mobile Applications
T19

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 downloaded. The views of primary teachers on this question were as follows;

No, I've never check overit. I'm accessing through the annual plans. I usually access the annual plans from the
egitimhane.com, sometimes from the MoNE course webpages. Sometimes, | also check out the sinifogretmeniyizbiz.com page.
I check whether my downloaded annual plan is compatible with that year (T2).

I have never check over the curricula. For 12 years, for example, 1 have never wondered what aims exist in the
science curricula and what kind of assessment and evaluation approach it is talking about (T6).

Well, ['ve never looked into it. [ haven 't had a chance to review it. [ have a smart board to access the aims. | ACCESS
the aims via annual plans. There are ready-made templates for the annual plan; we take them and adapt themto ourselves.
There are some web pages. | usually download the annual plans from egitimhane.com (T10).

Primary teachers' knowledge regarding 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' responses, three main
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 the primary teachers, 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 informationabout the curriculum's philosophical approach and highlighted
competencies. However, the teachers seem to have more knowledge about the values in the curriculum than the
competencies and philosophical approach. The views of primary teachers on this questionwere as follows;

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

The student is passive, the teacher is active, and everything is built on it. The curriculumdoes that. We have these
in our curricula; however, rarely implemented (T5).

I can say this because | have always worked in the village. The level is pretty bad, it's not constructivism or
progressivism, and this is not 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 their views. As a result, responses from the teachers were analysed and presented under
two major themes in Figure 3.
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Figure3. Primary teachers’ views on the current status of the curricula
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The interviews with the primary teachers showedthat, while some teachers consider the curriculacompatible with
today’s world, some do not. The figure pointed out that primary teachers think curricula are up to date as they
highlight communication, questioning, 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 curriculaup to date because of their being far from the cultural structure and today’s world, as
well as not considering individual differences, not being technology-based and accessible, and having an excess
of abstract concepts. In addition, some teachers stated the curriculum is heavy, and this cause problems regarding
timing in the implementation process; therefore, they do not think the curricula are in harmony with today’s world.
The views of primary teachers onthis question were as follows;

I don’tthink it’s compatible. For example, I see that in the 21st century, science technology, laboratories, coding,
and especially such applications are still not made in MoNE schools. Therefore, | do not see it as consistent (T6).

In fact, if I am not mistaken, critical thinking, productivity, and social and 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 problem-solving skills. I think they are
included in the curricula, but I 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 curriculumbut we are experiencing diffic ulties, we cannot
concentrate (T13).

In fact, we can say that it is compatible with today’s world. However, since we have many students and parents
who cannot keep up with today’s world due to some problems arising from the individual development of children, socio-
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 student in the school can live at the
same level due to certain impossibilities. In this respect, we also feel deficient. For example, a curriculumin the city center
may not be the same as a curriculumin a village school. I think it would be better if it was not the same. In addition, it can be
a little difficult to implement the same curriculumin every school in a city center because the curriculumto be implemented
to students with high socio-economic or cultural levelsandthose to be implemented in schools with a low level of consciousness
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, primary 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 teach to students.As aresult of the responses of teachers being analysed, four
main themes were obtained and presented in Figure 4.
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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 primary 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 skills and values education since they frequently emphasized
such skills as entrepreneurship, self-control, problem-solving, communicationand thinking (critical, reflectie,
analytical, and creative thinking). In addition, some teachers (T10, T14) prioritized the love 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 them learn to read, write, do arithmetics, and be a good person. | care about these (T6).

1 want them to understand me and put it into practice. I just don’t want them to understand by heart. I taught you
something. lwould love for themto putwhatthey have learned into practice. But how much is done in practice? It’s a debatable
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 school, I think it will be ok. Since | ama 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 grasp. It seems to me that they can do everything. | amin favor of their being more
analytical thinkers (T10).

As for me, it is a problem-solving. A child should be able to do his work and solve his problems. Problem solving
should be used to produce his own solution to 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 call
modern life. We try to raise our children with what we hear. Maybe we make the same mistake too. But I 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 their behaviours 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 5. Primary school teachers' views regarding the teaching and learning process of the curricula

Figure 5 shows that teachers developed strategies for implementing the teaching and learning process of the
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 teacher’s subjective point of view. Those teachers adopted the first strategy to take a
stance against memorization, use the discovery learning approach, guide learners, emphasize the principle of
vitality in learning, adopt social, language and thinking skills, and moral values. In addition, they use technology
in the teaching and learning process, adopt a game-based approach, attach importance to concretization, and
individual differences of learners, and practice self-control. However, the teachers adopted the second strategy in
the curriculum with a subjective approach because they believe that the achievements of aims in the curriculum
cannot be possible as the curricula include too much; therefore, teachers experiences burnout and difficulty
focusing on or internalizing the achievements. These all lead teachers to adopt a different way of implementing
curriculain line with their subjective point of view. The views of primary teachers on this question were as
follows;

Generally, teachers feel like going to class, 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 themselves. However, the rest just fill the time.
Teachers sometimes make excuseswhen there is an activity to avoid taking partin it. I do not understand this?
For example, they say 1 would nottake part (T2).

Some children have a quick wit, but | teach them individually, but if a child is low to gain the aims, |
trytogethim/hertogainitby one by. Forexample, Iseethatifa studentcannotcountfrom1to 100, itis sufficient
for him/her to count from 1 to 20 (T4).
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In order to solve exam questions, the development of reasoning 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.
I often encounter with this. As for me, itis problem-solving 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 views regarding their practices and choices for assessment and
measurement methods suggested 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.
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Figure 6. Primary school teachers' view regarding the assessment and measurement process of the curricula

As seen above, primary schools’ teachers use both traditional and alternative assessment and measurement tools
in the process. Primaryteachersmostly use questioning, rubrics, portfolios, creative storywriting, self-assessmernt,
project-based practices, and checklist as alternative assessment and evaluation tools. They use open-ended
questions in writtenand oral examinations, fill-in gaps items, and true-false 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 and evaluation tool. 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 theme were as
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. Then three 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, | evaluate
according to the evaluation tools at the end of the activity book. | partially used my observations of students’ behavior, but
now I don 'tuse it. My students don’t understand. This is a big trouble. Even if | know the child, I know that I have to evaluate
them. For example, | had a student who was a little older than the other children. He did math very well, but I don’t know if it
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. | said he failed because 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,
I always devote one day a week to grammar. | am giving an example of the grammar subject | studied this week from the
Turkish course. If  amgoing to cover another subject in the Turkish course next week, | always try to remind that subjectin
the first 10 minutes, and | get feedback fromthe children verbally. Afterwards, at certain intervals, | distribute tests or any
worksheets and collect them, or give them as homework, then I collect itand check it, if there are any left behind, | try to give
feedback by communicating with the family or informing the child 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 tools we have 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 he does not, we
do not evaluate based on comparison like student A is more successful than student B, but we evaluate as if the student has
gained that behaviour. We evaluate whether the gain has been achieved or not. I used the evaluation tools in the 1st, 2nd, and
3rd grades, and now there is an examin the 4th grade (T18).

Results and Discussion

This study, aiming to examine the curriculum literacy of primary teachers, revealed that primary teachers do not
directlyaccessthe curriculum designed by MoNE but indirectly followthe curriculum by downloading the annual
plans from web pages on the internet. The previous studies also concluded that teachers followed the curriculum
from textbooks and guidebooks (Karacaoglu & Acar, 2010; TED, 2009). The other studies in the literature also
supportedthese findings. They concludedthat teachers do not followthe MoNE’s web pages posting the curricula
(Dursun, Bedir, & Giilcii, 2017), they do not change their annual plans unless there is an update or revision in the
curriculum (Iisman & Eskicumali, 2003), and even they download their annual plans from the internet or take it
from other colleagues (Oztiirk, 2012). Here, it wouldn’t be wrong to say that teachers make evaluations based on
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
suggested in the plans are actually ignored (Sirinkan & Giindogdu, 2011). Thus, the curriculum literacy level of
primary teachers may not be sufficient. 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 have the knowledge and execute the knowledge
about the curriculum (Erdem & Egmir, 2018). For this reason, teachers need to have a certain level of curriculum
literacy to know, implement and dewvelop a curriculum if necessary as a part of fulfilling their professional
responsibilities under legal regulations (Yar-Yildirim, 2020).

Annual plans provide teachers with guidance regarding objectives, the learning and teaching process, and
assessment and evaluation components. However, they provide insufficient information about the philosophy,
purpose, values, and competencies of the curriculum. One of the most important issues in teachers’ recognition
of the curriculum is their understanding the philosophy of curriculum (Keskin, 2020). The interviews with the
teachers revealed that they can barely point out the philosophy, values and competencies inthe curricula and are
unaware of these parts. However, curriculum literacy enhances the teachers’ ability to perceive the philosophical
approach in the curriculum, enables teachers to adopt the approaches in the curriculum more quickly, develop
more accurate perspectives towards the curriculum increasing their beliefs towards curriculum (Yilmaz &
Kahramanoglu, 2021). Erdamar and Akpinar (2020) attribute teachers' low theoretical curriculum literacy to their
ineffective training process during the pre-service education, to the school culture and curriculum development
process in the country. In addition, participants’ teachers are also unaware of the innovations and updates in the
curricula. This result is consistent with other studies inthe literature; the teachers are unaware of the innovations
or updates in the curriculum and they stated to be not well informed about the curricula (Ciftci et al., 2013;
Demirtas & Erdem, 2015; Giinal & Akdag, 2021). Therefore, the teachers may think that the curriculaare far from
today’s world and are not up-to-date as they haven’t got well information about the curriculaand base their own
perspectives on the implementation process. This causes teachers to implement the curricula and to choose
materials and activities as much as they know (Kahramanoglu, 2019). Another finding obtained within the study
is, primary teachers’ behaviors (orienting towards subjective practices, focusing only on achievement) and
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, and arithmetic), life skills (self-confidence,
entrepreneurship, self-regulation, problem-solving), and values education (love, respect, honesty, sharing,
responsibility) in the achievement of aims in curricula. It is seen that while the teachers mostly mentio ned the
achievements related to basic skills, life skills, and values education in their courses, they pointed out less about
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the achievements related to mathematics and engineering skills, which are widely used and vital in today’s world.
This result showed that teachers care about the achievement of 21st-century skills, life skillsand values education
in curriculum, and attempt to realize the students' aims regarding these skills. Therefore, primary teachers play a
critical role in the individual’s acquisition of vital knowledge and skills (Celik et al., 2019). However, the
participant teachers mostly mentioned learning and innovative skills such as problem-solving, innovation,
creativity, and communication within 21st-century skills. Still, they barely mentioned about media and
information literacy, flexibility, adaptability, entrepreneurship and productivity, leadership, social and
intercultural skills. With the curriculum update made in Turkey in the 2017-2018 academic year, the curriculum
highlights 1. Mother Tongue Literacy 2. Physical Educationand Sports Competencies 3. Information Literacy 4.
Information and Communication Technologies Literacy 5. Science Literacy 6. Human Rights and Democratic
Sensitivity Competencies 7 Mathematical Literacy 8. Learning Competencies 9. Self-Awareness 10. Art
Proficiency 11. Basic Life Competencies 12. Foreign Language Literacy and Competencies 13. Basic skills such
as Knowledge and Consciousnessof Citizenship (MoNE, 2018). Also, the studies inthe literature showed different
results regarding teachers’ use of 21st-century skills in curricula. For example, some teachers use moderately
(Karabekmez, 2021), and some are high and close to high (Egmir & Cengelci, 2020; Giiriilti et al., 2019;
Kiyasoglu, 2019; Kozikoglu & Ozcanli, 2020). The related literature frequently stated that teachers especially
care about values education (Dinger & Gozel,2019; Giir etal., 2015), consider it necessary (Bayirli et al., 2020;
Sayin, 2020), and prioritize problem-solving skills (Calp & Edis, 2020). However, the primary teachers hardly
ever mention the achievement of math and engineering skills as they may not know mathematics and engineering
skills (Ozkan & Akgay, 2021) and cannot express how to structure them (Sara¢ & Yildirim, 2019). As a result,
the participant teachers mentionedthe 21st-centuryskills and values education themes more than the mathematics
and engineeringskillsinthe curriculumbecause of their having low curriculum literacy. It is thought that teachers
are more familiar with the themes of 21st-century skills and values education through scientific studies in this
field, measurement tools and instruments, activities and weeks highlighted by MoNE and related institutions.
Especially with similar activities and studies emphasizing stem, mathematics and engineering skills will also
increase the teachers’ awareness in this field. As Akgiindiiz et al. (2015) stated, Turkey is at a lower level than the
USA and EU countries interms of mathematics and engineering skills and 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, students-centered and active learning, using the
constructivist approach, and focusing on enjoyable and game-centered learning environments with the help of
technology in the learning-teaching process, in which the achievements of the curriculum are realized. In this
respect, the teachers are consistent with the philosophy 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 (2018) expects 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 curriculasufficiently and have low curriculum literacy. Teachers with
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 the framework is required in areas where curriculaare 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 it provides the opportunity to adapt it to the
conditions of the school and region during the implementation process (Akpinar, 2014). Therefore, teachers are
expected to adapt curriculato their students and teaching environments by preparing annual plans that include the
planning of education throughout the academic year (Oztiirk, 2012). However, instead of making use of the
curriculum, the teachers frequently complain that the curriculum does not consider regional differencesas they
access the annual plans prepared by teachers inother regions and provinces of the country via the internet (Aslan
& Cokiik, 2018; Coban, 2020; Giinal & Akdag, 2021). This is an indicator of teachers' inadequate curriculum
literacy rather than a curriculum-related problem, as curriculum literacy requires consideration of geographic,
economic, and cultural differences during the implementation process (Keskin, 2020; Karatag et al., 2022).As a
result, teachers who cannot adapt the curriculumto their region, school, and student level will notreacha 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 learning-teaching process that differs from its aims and implementation
principles (Kahramanoglu, 2019). In this study, some of the primary teachers stated they felt burnout during the
teaching-learning process; they only focused on saving the day, while some of them stated that they only focused
on the achievements of aims or included extra-curricular 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 not record the data of assessmentand 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 curriculaemphasize the use of measurement and assessment tools
and activities that supports, complete, and provide more information about the student by focusing on the
development of students in the process (Karatag & Oral, 2019; Tuncer & Geg¢im, 2019). In this context, it
recommends teachers benefit from observation forms, checklists, rubrics, and assessment scales (MoNE, 2018).
Howewer, 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 questions in written or oral forms, true-false 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 also supports this result and teachers frequently were concluded to use the observation
technique as one of the alternative assessment and evaluation tools (Duran, 2016; Ozkoparan, 2016) because
primary teachers do not feel qualified enough to use all of assessment and evaluation tools thus it is time-
consuming for them (Tuncer & Gegim, 2019). Therefore, primary teachers need counselling and information on
the effective use of measurement and assessment tools (Carnevale, 2006). As a matter of fact, the main condition
of a teacher to be able to apply a method or technique effectively is to know that subject. Otherwise, as in
curriculum literacy, the application of something without knowledge will not be possible (Ozeng & Cakr, 2015).

As aresult, thisstudy was carriedoutto examine primary teachers' curriculum literacyto provide deeper and more
detailed information as an alternative to the quantitative study findings in the related field. Howewer, since the
study is based on the self-declaration of primary teachers, it is limited to their perceptions and views. In this
respect, studies based on classroom observations, analysis of teachers’ documents, or mixed methods are also
needed. Anyway, the study contributes to the curriculum evaluation, literacy, and fidelity studies inthe literature
ortoresearchersworkinginthese fieldsasitis thought to provide deep and detailed data on the curriculumliteracy
of primary teachers working with curricula of various disciplines. In addition, based on the results, we suggest
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 can come 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
developed the Grounded Theory; it has been revised by other scientists, resulting in three distinct Grounded
Theory approaches: the systematic design (Corbinand Strauss approach), the classical design (Glaser approach),
and the constructivist approach (Charmaz approach). This research aims to discover the key characteristics of
grounded theory througha comprehensive examination of these three methods and to show the systematic design
in depth. In Grounded Theory research, the systematic design is favoured above other designs, so it is essential to
understand the application steps carefully. As a result, the systematic design, which is similar to other designsin
terms of fundamental characteristics, exhibits coding stage variances. In this regard, it is intended that the study
will alleviate ambiguity in Grounded Theory research, particularly during the coding phase.

Keywords: Grounded Theory, Systematic design, Classic design, Constructivist approach, Data coding.

Introduction

Scientists have always been fascinated by people's perceptions, interpretations, and thoughts regarding their
environment, social and cultural lives, situations, and occurrences. The paradigms of scientificstudyare classified
in several ways. One of them is the positivist paradigm, critical paradigm, and hermeneutic paradigm
classification. The first of these classifications is quantitative the others are approaches used in qualitative
research.

In recent years, qualitative researchhas begun challenging the positivist paradigm’'s dominance, which seeks the
ultimate truth. Attempts are being made to interpret, through a qualitative study, the facts and ideas disregarded
by positivism. Instead of relying on existing theories and hypotheses, qualitative research methods attempt to
explain social realities based onthe individuals and interpersonal interactions that reveal these truths. Numerous
research designs, including grounded theory, ethnography, phenomenology, case study, and actionresearch, are
utilized in qualitative research. The grounded theory of these research patterns is the focus of this study.

Glaser and Strauss developed grounded theory, although it was later amended by several scientists. As a result, in
GT, three distinct designs emerged: I systematic design (Corbinand Strauss approach), (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 visuals and connections
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 constructivist 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 practice, they all share the following characteristics: | process approach,
(ii) theoretical sensitivity, (iii) theoretical sampling, (iv) continuous comparative analysis, (V) core category, (vi)
theoretical note (memo) writing, and (vi) production (elik and Eksi, 2015). These eight traits, along with the
similarities of the three patterns, indicate the owverall 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 featuresand are provided under the followingtitle.

* Corresponding Author: Burcu Akkaya, akkaya.eyt@gmail.com
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Furthermore, distinct coding methods were discovered in the literature research among the three patterns in the
data analysis. The classical pattern, for example, consists of the steps | open 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 systematic pattern employs
I opencoding, (ii) axial coding, and (iii) selective coding (Corbinand Strauss, 1990).

However, due to the constraints of this research report, precise coding types for all of these patterns are not
possible. Accordingto Creswell (2012), 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 researchwill add to the body of knowledge. First, the definitionand 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, are next analyzed. Finally, 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 formation, grounded theory, sub-theory, implicit theory, grounded
theory, and structuring theory in the literature, is atheory that explains how to create atheory from systematically
collected data (Kaya, 2015), particularly in psychology, education, and medicine. It is a commonly utilized
research method (Mills, Bonner, & Francis, 2006).

The primary goal of research conducted from a positivist perspective is to verify or reject current theories.
Qualitative researchaims to establish new theories (Celik & Eksi, 2015). GT is a methodological technique that
derives theory directly from knowledge, bridges theoretical and practical unknowns, and gives researchers a more
liberating perspective (Goulding, 1998, cited in Celik and Eksi, 2015).

GT is the process of developing a theory using an inductive approach based on data collected while investigating
a phenomenon (Corbin & Strauss, 2008). According to Goulding (2002), GT s a strategy that explains behaviors
and the consequences of behaviors to extract and conwey the theory that is grounded in 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 genuine issue needs to be revealed systematically. Many researchers use GT to
extract previously unknown theories grounded in data (Sonmez and Alacapnar, 2013); a method used when one
wants to create a theory, change a theory, or develop a general abstractionabout a process, people's actions, and
interactions (Anderson, 2007); a method that allows solving the puzzle in the data collected fromthe research
field by providing a set of systematic and flexible instructions and examples.

Quantitative researchwas not able to respond to any study in the field of sociology, and GT emerged as a result
of the search of these researchers (Celik and Eksi, 2015). The theory is one of the research methodologies utilized
when more specific facts, explanations, and a theory are required to examine any 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 explain reality most exactly and consistently feasible
(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. GT is a design because it can be used as a data collection
approach with or without 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 other qualitative research approaches. Table 1 summarizes the discrepancies foundin
Charmaz (2006) and Creswell (2013) research.

Table 1. Grounded Theory Compared to Other Qualitative Research Methods

Other Qualitative Research Methods Grounded Theory

Data collection The process of collecting and Data gathering and analysis (as well as theory
and analysis analyzing data is made up of a dewvelopment)are carried out concurrently.
series of steps that are connected
and go in a straight line.
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Creationand Hypotheses that have been tried Data isused to creating categories. The coding
coding of before or that were made at the procedure begins immediately after the first
categories start of the research are used to meeting) without waiting for the categories to

make categories, which are then form.
used to code the data.

Coding purpose  Coding is done to reach the Coding is usedto get to the theory.
themes.

literature review The literature is examined before A preliminaryreview ofthe literature iscarried
data collection, and a theoreticall out. However, the researcher disregards the
framework is created. concepts gleaned from the literature. The
literature, however, is carefully examined once
the data has been processed and the linkages
between the data have been considered.
Source: Based on research by Creswell (2013) and Charmaz (2006).

GT differs from other qualitative research designs in steps such as the activities performed during data collection
and analysis, the creation of categories and the path followed during the coding process, the coding process's
purpose, and the literature review's length, as shown in Table 1.

In additionto the differences listed in Table 1, GT focuses ontheory 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 and differences, fromthe initial
meeting to the report writing. It is a qualitative research technique that permits drafting theoretical notes (memo)
that outline the key paths of inquiry (Charmaz, 2006). According to Sonmez and Alacapnar (2013), both
qualitative and quantitative research methods are utilized inthe GT. According to the researchers, the qualitative
researchapproach is utilized to acquire the data, and then the quantitative research method is implemented.

As with other forms of qualitative research, the 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 facts by considering perception, subjectivity, and sensitivity (Birgili,
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:

. The investigation of social reality does not commence with a hypothesis. In other words, data is not
treated from a well-established, widely accepted perspective.

1. GT should be based on local accounts and experience inaddition to the underlying facts.

I1l. A method of continuous comparison should be utilized. To achiewve this objective, the data should be
categorizedto build concepts and light the data, and these categories should be placed within a general
analytic framework and populated with instances pertaining to the examined event. In addition, errors
should be mentioned in the categoriesthat are generated.

V. Data analysis should not rely on hypotheses or coding schemes that have been preconceived. The
researcher should be open and transparent during the analysis process.

V. In GT, the literature research s utilized in coding additional data and comparing agreed-upon codings.
The developed theory will direct the researcher to the literature that best explains the results.

In qualitative research, interviews are typically recorded. In GT, however, this is viewed as a time -wasting activity,
thus, the researcher captures the datain "field notes."

If the researcher discusses the idea before it is complete, it will lower his motivational energy, lead to criticism,
and have the added benefit of deliveringa reward. Therefore, it is suggested that the researcher remainsilent.

Following the ideas as mentioned above, GT can be said to have two primary principles. Research is not 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 potential that another theory or body of literature will influence the researcher
has already been eliminated. According 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).

According 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 is uncaused; 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 is always applicable and permits the
explanation of the investigated behavior and its causes. In addition, this theory, which was developed as a result
ofthe research, gives \erifiable hypotheses and serves as a guide for subsequent researchers studyingthe behaviors
that are the subject of the theory. Considering 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 perspectives 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 and theoretical basis of the theory as established in the 1965 publication "An Awareness of
Dying," which resulted from a qualitative investigation of the experiencesof inpatient and dying patients at the
University of California-San Francisco Medical Center (Creswell, 2008). The method, referred to as the
"continuous comparison method" in the book, has undergone numerous improvements and is now known as
"grounded theory" (Balc1, 2015; Celik & Eksi, 2015). Glaser and Strauss, who laid the basis of the theory in their
work "The Awareness of Death," initially and thoroughly articulated GT in their 1967 book "The Discowvery 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 Uniwversity, which has a long quantitative and theoretical study history. Despite their various
perspectives, theyintegratedtheir study 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
because of these researchers' divergent ideas, resulting in a dichotomy 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 requires the researcher to
begin with an empty mind. Moreower, 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 Glaser's methodology, 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 Straussian Methodologies

The Glaserian Approach Straussian Approach
It begins with general interest (with a blank It begins with an overview of where to begin.
mind).
Deweloping theory through the use of Using structured questions, the hypothesis is tested.
objective questions.
A conceptual theory is constructed. There is a conceptual definition (description of

situations).

Theoretical sensitivity (the capacity to Approaches and tools 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 of

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 definition.

The researcher is a passive participant.

The investigator is active.

Data reveals theory.

Data is structured to reveal theory.

Coding is not particularly stringent.
Continuous comparison between
occurrences, impartial inquiries, and
categorization improve coding. Care is
requiredto avoid over-conceptualization
when defining the key points.

Coding is performed with greater rigor and precision.
The type of comparison is determined by the coding
technique. Microanalysis, which involves "word-by-
word" data analysis, is used for coding.

There are two types of coding procedures:

Simple coding. In this process, datais
broken down into parts and then grouped
conceptually.

Substantive coding. Itis performedto
reveal the categories and priorities.

There are three types of encoding procedures:Open
coding. It includes the phases of defining, naming,
classifying, and defining the phenomena.

Axially coding. Itis designed to assign codes to one
another.

Coding ona selective basis. It is performed in order to

selectacore category and correlate it with additional
categories.

Source. Jones ve Alony, 2011.

GT, "Theoretical Sensitivity" by Glaser, published in 1978;"Qualitative Analysis for Social Scientists"by Corbin
and Strauss, authored in 1987; and "Basics of Qualitative Research: Grounded," published in 1990. In the books,
"Theory, Procedure, and Techniques" are elaborated and enhanced (Charmaz, 2006). Glaser claimed in his 1992
response to Corbin and Strauss's 1990 book, "The Foundations of Grounded Theory," that he rejected the
perspectives of the researchers cited therein. The following are some of Glaser's criticisms of Corbin and Strauss
(Charmaz, 2006):

e Systematic comparisons will afford 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.

e The desired hypothesis is concealed in the data. This notion can be revealed through coding and constant
comparison.

e 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 between Glaser and Corbin-Strauss have resulted inthe development of distinct approaches
to grounded theory. The following are examples of these approaches (Creswell, 2007):

1. The Corbin and Strauss method: a methodical design
2. The Glaser strategy: an evolving/classic design
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 and relationships. In contrast, the
classical Glaserian design attempts to examine social reality without preset classifications. On the other hand, the
constructivist method of Charmaz is situated between systematic design and classical design. It contends that
meaning does not passively and ineffectually await discovery in objects but rather arises frominteractions between
persons. Although they differ in practice, they all share the following characteristics: | process approach; (ii)
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 literature review and production.
These eight traits, along with the similarities between the three designs, indicate the overall characteristics of GT
and the theory's key concepts. Consequently, significant GT concepts have been examined by combining all of
these factors.

Key Characteristics of Grounded Theory and Related Concepts

Under this heading, we examine the most essential aspects of grounded theory and the most essential concepts
associated withit.
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Process Orientation

In GT study, a single social reality is emphasized. 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 process analysis (Creswell, 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 research process (Celik & Eksi, 2015), which is typically expressed using noun-verb pairs (substance
addiction, discovering GT, leadership skill, the effect of preschool education, the level of initiative, etc.), entails
the researcher abstracting and defining the participant statements' actions. These constructed abstractions and
definitions are referredto as categories (concepts). Categories; They are necessary touchstones for producing a
theory that is proven, intelligible, and comprehensive (Creswell, 2012).

Theoretiacal Sensitivity

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 the completeness 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).

Probabilistic Sampling

It is based on facts gathered through observation, interview, a document study, and everyday experiences (Corbin
& Strauss, 2008). Therefore, the acquired data should be extracted from the most representative sample of
individuals or groups to provide the correct 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 simultaneous data 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 theory-building process. Basedon 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.

Constant Comparative Evaluation

In GT, data coding and analysis are concurrent and adaptable processes. During this phase, the researcher uses
continual comparative analysis to uncover and develop concepts concealed within the data. This strategy seeks to
connect a data-identified event to other events, events to categories, and categories to other categories (Creswell,
2007). Figure 1 depicts the continuous comparative analysis method that Jones and Alony (2011) depicts.
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Figure 1. Constant Comprative. Source. Jones ve Alony, 2011.

The objective of the constant comparison method is to produce diversity by correcting the categories disclosed
during the process with newly obtained samples (Birgili, 2015). In GT research, comparisons are done
continuously within and 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) delimits the theory, 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 selectsa core category to serve as the foundation of the theory he will build. It then determines the
link and frequency of the core category with other categories. The researcher creates further categories if the
relationships between categories make sense and fit (Creswell, 2012).

Taking Theoretical 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. Memaos provide the most concise description of recent scientific developments.
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 the data-questioning phase (Goulding, 2002). A researcher who
writes a memo elevates qualitative researchto an empirical and analytical lewel, according to Charmaz (2006).
According to Goulding (2002), aGT researcher who does not produce amemo develops atheory that is unrelated
to GT.

Literature Review

All GT designs highlight the importance and necessity of a literature review. However, there are variations in
designs dependent on locationand function. In systematic design, for instance, the literature study is conducted
firstin order to create theoretical sensitivity prior to data collection and analysis. However, the researcher should
not rely onthe literature too heavily, as doing so will make it more difficult to generate fresh ideas. The Glaserian
approach (classical design); He disagrees with Strauss and Corbin's suggestion to conduct a literature study prior
to beginning the investigation. Accordingto this theory, literature reviewconfines researchers and makes category
development difficult. Consequently, the literature review should follow data analysis. Charmaz (2006), the
founder of constructivist GT design, stated that researchers shoulduse the literature to (i) learn about previous GT
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studies, (ii) explainwho did what, when, and why, (iii) identify gaps between existing knowledge and situations,
and (iv) formulate their own contribution to the GT field

Theory Development

GT's ultimate objective is the development of a medium-scale theory. The researcher's GT theory is an abstract
explanation or comprehension of a real subject that is concealed in the facts (Creswell, 2012). GT theory is
developed using three major tactics (Celik & Eksi, 2015):

(i) 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.
(if) Selective sample of the literature: The literature evaluated in GT serves as atype of data source
and is incorporated into the produced theory, classifications, and subcategories.
(iii) Selective sampling of data: In GT, efforts are made to obtain additional data from the study
regionto develop and test hypotheses.

According to Corbin and Strauss (1990), the theory to be developed in GT researchis a narrative or a brief
summary of the investigation. The scholars as mentioned earlier suggested to GT researchers the following
(Corbinand Strauss, 1990):

"..what occurredhere?"Sit down and compose afew sentences about the subject.”Express your ideas simply and
compose aconcluding narrative.”

Based on the previous information, it can be concluded that the systematic and simultaneous 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, constructivist).In the literature survey for this study, different coding strategies were
discovered for the three data analysis designs. Howewer, 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 easily identifiable 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.

Systematic Grounded Theory

This design, devised by Corbin and Strauss, is more rigid and canonical than the original GT design created 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 systematic 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 procedures as a "open buffet" and argued that each researcher should select
approaches accordingto his or her preferences (Creswell, 2007). Corbinand Strauss (Corbinand Strauss, 1990)
enumerated the processes to be followed and the rules to be considered by researchers who utilize the systematic
GT design:

(i)  The processes of data collection and analysis are interconnected. In GT, analysis commences with
gathering initial data, and the resultinginformationis utilizedin the subsequent interview or observation.

(ii)  The researcher doesnot utilize pre-existing conceptions, conceptualizesthe data, and employs conceptual
labels. An exactlabeling is performedifalabel is metwith aparticular frequency. One of the participants,
for instance, used the statement "Women 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 manner, the label
"stereotype" is recorded.

(iii)  Similarities and differencesare highlighted through the creation of categories. For instance, additional
concepts such as ‘time pressure™ and ‘role conflict” can be deweloped in addition to “performing
numerous roles."While coding, the researcher recognizes that these notions are distinct but interrelated,
therefore they can be categorized as "individual factors."

(ivy  Sampling is predicated on concepts and the diversity of concepts, not on groupings of individuals. For
instance, if the researcher is conducting a study on the "organizational dimension of the glass ceiling,"
she should examine female managers in their workplaces. 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 similarity and dissimilarity. 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 informationand concept, and corrects
coding errors.

Obtained data should be evaluated for compatibility with a design and system because relevance
promotes the advancement and integration of data.

It is quite challenging for the researcher to keep up with the ever-changing categories, hypotheses, and
queries. A mechanism is required to support the researcher inthis 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 annotation and moves 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 that affect the phenomenon should be included in the analysis, not just those
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.

Systematic Grounded Theory Research Procedures

According to Creswell (2012), eight steps will assist systematic GT researchers intheir approach

Step 1: Selection of the most appropriate design. This is the stage where decisions are made
about the research design depending on the research topic's nature, scope, and sensitivity. For
example, it is appropriate to use GT for topics where participant privacy must be protected
(such as sexual abuse) because this design allows the researcherto conduct a macro-analysis
rather than a micro-analysis and see the big picture.

Step 2: Determine the process. In research, the first step is to determine the process because
the main purpose of GT is to explain the 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 access. As with any scientific research, research permission must be
obtained and the sample to be collected must be accessible at GT.

Step 4: Theoretical Sampling. Data collection is one of the most important phases of a
systematic GT. Therefore, this step - selecting the sample that can provide detailed and rich
informationand choosing the technique to collect data from the sample - refers to the process
of obtaining new data by returning to the field until the theory develops and matures.

Step 5: Coding the data. This involves dividing the research data into categories and
subcategories, identifying and explaining the relationships among the categories, and creating
an owverall picture of the research processes.

Step 6: Selective coding and theory development. Inthis process, the theory begins to develop.
In this step, the researcher presentsthe theory as a series of theses or subtheses.

Step 7: Verification of the theory. This stage determines whether the researcher's theoretical
explanations are logical and whether they describe events hierarchically.

Step 8: Writing the research report. GT Research report; It consists of four parts: (i) problem,
(ii) 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 explanation of the theory.

The Process Of Data Analysis and Theory Construction in Systematic Grounded Theory Research

Coding is performed in a systematic design to analyze and conceive the data and show the data's 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 connection between 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 and Strauss, 2008).
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Open coding (Leve I/substantive coding). Open 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 separated into smaller units (Vatansever, Calskan,
& Isik, 2014). Open coding labels similarities and differences between events, actions, and interactions that are
compared to other events, actions, and interactions. Similarities permit the construction of subcategories deriving
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 researcher must ask productive and
comparative questions. In addition, the data must be collected inthe 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
continuous comparison method. Open coding can utilize dissimilar coding types that do not have a linear
relationshipand can be used transformatively (Corbin & Strauss, 2008). These coding methods are detailed below:
word-by-word coding, line-by-line coding, event-by-event coding, and in vivo coding.

Word-by-word coding Coding data obtained from the study of documents and electronic resources typically
employsword-by-word coding, which allows foramethodical GT analysis of data in great detail (Charmaz, 2006).
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 statements is designated by name. Although this creates some coding challenges because
occasionally, each line does not contain a complete sentence, it allows researchersto swiftly code the data.
Researchers should follow the following adaptable procedures for line-by-line 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 of emphasis, (vi)
comparing the data with other data, and (vii) highlighting data gaps.

According to Charmaz (2006), line-by-line examination of coded data prevents researchers from beingmired in
existing one-word codes and opens the door to novel concepts and ideas. Charmaz (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 Coding. Event coding is a sort of coding in which the researcher compares 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
previously coded (Celik & Eksi, 2015). Accordingto Charmaz (2006), event coding yields more significant results
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 is interrupted. 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 exist in the scientific
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 field of science and general physics, "theory accordingto Du-Mir" in 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 original codes should be stored as "in vivo codes"by the researcher. Since
in vivo codes are conveyed by the participants, they give the researcher information about the participants'
feelings, thoughts, and attitudes towards concepts, events, and circumstances. In 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). It is a second review of the collected research data (Neuman, 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 creating primary categories. In this coding phase, the material broken into small
meaning units in the open coding phase is synthesized and attempts are made to create higher-level structures
(Strauss and Corbin, 1998, as quoted in Vatansever, alskan, and Isk, 2014). In axial coding, categories are paired
with their subcategories, and these associations are evaluated based on data (Corbin & Strauss, 1990). Axial
coding is typically favored for encoding huge quantities and varieties of data. This coding style aims to explain
the codes established usingopen coding more preciselyand reduce uncertainty (Charmaz, 2006; Glaser & Strauss,
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2006). This coding process needs inductive and deductive reasoning, the formulationof questions and suggestions
(McCann & Clark, 2003, quoted by Onat Kocabyk, 2016). Accordingto Strauss and Corbin (1990), as reported
by Charmaz (2006),aGT researcher conducting axial coding will perform the following tasks:

(i) A categoryis selected from the categories established during the open coding procedure, and coding is
continued by focusing on this concept in the subsequent procedure. The term for this category is "core
phenomenon.”

(ii)  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 categoriesand subcategories are attempted to
be built and expanded.

To make the relationships between the categories inaxial coding clearer and more understandable, researchers
must pay attentionto the 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 interactions "by whom? 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 employthe conditional matrix approach, which
involves building links between conditions, outcomes, and subsequent actions. According to the researcher, once
the linkages have beenformed, micro and macro factors influencing these relationships should be generated, and
the data 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, and the outcomes should be given in detail. Figure 2 depicts the axis-
coding procedure as depicted by Creswell (2012).

Open Axial coding
Coding paradigm

Core category \d
Causal .
Conditions — or Strategles - Results
Category Phenomenon
-
P
Category
Intervening
conditions

Figure 2. Axial Coding. Source. Creswell, 2012.

Selective coding (level 1l coding). Simply put, the selective coding procedure in systematic GT is the primary
category selection mechanism (Corbin & Strauss, 2008). After a continuous comparative analysis (McCan &
Clark, 2003, as quoted by Onat Kocabiyik, 2016), the "core category" (Corbin & Strauss, 1990) is selected to
represent the central 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 Creswell, 2012): | description of the event design, (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 significant processes are thought to be theoretical
coding and note taking. Theoretical coding incorporates classification and saturation based on theory, so the data
are interpreted as theoretical instead of descriptive. In this context, "classification" refers to organizing the data
into meaningful categories, while "saturation” refers to determining the number of concepts ineach category and
subcategory (Eaves, 2001).
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As can be seen, three distinct processesare involved in coding the systematic GT. It is important to note that at
the core of all three types of coding are processes that involve thoroughly examining all the data, the creation of
codes and categories, focusing on the relationships between categories, and the ultimate goal of uncovering the
theory buried in the data. Newvertheless, the sub-digits of each coding type represent distinct operations. Figure 3
from Eaves (2001) illustrates these variances (quoted in Celik and Eksi, 2015).
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Figure 3. Data codingand categorization steps in Strauss and Corbin approach. Source. 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 categoriesare seen and combined. In the final step of coding, known as "selected
coding," the core category is identified and a theory is constructed (Ilgar and Cosgun-llgar, 2013).

Reporting Grounded Theory Research

After coding, explaining, and categorizingthe data gatheredduring the research GT, the researchreportis drafted.
Coding, explanation, and classification help the research report 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. By
offering aliterature review, the theory is situated in ascientific perspective. Reviewand presentation of the report
in terms of style and language (Balc1, 2015).
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Testing Validity in Grounded Theory Research

According to Yildirim and Simsek (2013), validity in qualitative researchrefersto 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: appropriateness, relatedness, interoperability, and
changeability (as cited in Kaya, 2015). The following is a brief explanation of these standards (Balc1,2015):
(i)  Fit. The degree to which concepts and events they reflectare relevant.

(i) Relevance. The researcher focuses onthe 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 methodologieshave become increasingly prevalent in scientific studies and
more popular among researchers. In qualitative research that emphasizes the significance of interpersona
relationships and interactions in developing social facts, numerous distinct designs are employed. An example of
one of these study designs is grounded theory.

In its broadest definition, grounded theory is the theory awaiting discovery in data that has been methodically
collected, arranged, and evaluated. The theorywas developed by Glaser and Strauss and then revised by many
scientists. In addition to influencing other scholars, disagreements among the theory's founders led to the
development of three distinct GT approaches: systematic design, classical design, and a constructivist approach.

In practice, Strauss and Corbin's systematic design, which uses predetermined categoriesto associate categories
with one another, Glaser's classical design, which attempts to discover social reality without predetermined
categories, and Charmaz's constructivist approach, which is situated between systematic design and classical
design, differ in several ways. aspect; process approach, theoretical sensitivity, theoretical sampling, continuous
comparative analysis, core category, memo writing, and theory production. In addition to pointing to the
fundamental concepts, rules, and principles of GT and the application processes, these eight characteristicsaid
researchers in practice.

In this study, the systematic design (Corbin and Strauss approach), the classical design (Glaser approach), and the
constructivist approach (Charmaz approach) from the Grounded Theory research techniques were analyzed in
detail, and the parallel components in all three approaches were 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 design; thus, this design was 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

Grounded theory is one of the qualitative research approaches; comparing designs that 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 theory; there 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 different characteristics of these approaches.
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ANNEXES

Annex-1. 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 they
are other 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 fault
Because | can't see any obstacles other 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 jobs.
Of course, they need to get their work done in the 10th house
first.

If he doesn't, there will be problems with his wife.

Subjectivity

Minimizing the given information

informing

s‘/

Annex-2. Axial coding example.

Subjectivity

Explanation

Increase the effect givento the
audience

Show
off

Increases control

103

Enlarge the information given

Strategic Statement

Objectivity

Figure. Axial coding of the collected data on expression designs. Source. Charmaz, 2006, s.62.
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Abstract

This study aims to examine the writing performance of primary school fourth-grade students in relationto the
student-lewel variables (writing, reading comprehension, self-regulation-based writing, writing motivation, and
writing anxiety) and classroom-level (teacher) variables (knowledge of text-writing instructionand text-writing
instruction self-efficacy beliefs). The data were collected from Zonguldak, Turkey in 2019-2020 academic year.
The study used a correlation research method consisting of 734 fourth-grade students at primary school and 31
classroomteachers. The data collectiontools includedthe Story Text and Informative Text Assessment Analytical
Rubric, Writing Achievement Test, Reading Comprehension Test, Self-Regulation-Based Writing Scale, Writing
Motivation Scale, Writing Anxiety Scale, and Text-Writing Instruction Form for Classroom Teachers, and Text-
Writing Instruction Self-Efficacy Beliefs Scale. A two-level Hierarchical Linear Modelling (HLM) analysis was
performed on the data. The results showed that students’ writing knowledge, reading comprehension level, and
self-regulation-basedwritingskills play a significant role intheir writing performance. The student-level variables
examined in this study account for the text-writing performance of students by 24%. The study presents the results
based on the findings and recommendations based on the results.

Keywords: Writingskill, Primaryschool fourth-grade students, Classroomteachers, Hierarchical linear modeling

Introduction

Since writing is 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 cognitive, affective, and psychomotor skills (Graham, 2006; Zimmerman &
Risemberg, 1997), itis, however, quite a complexand difficulttask (Graham & Harris, 2009; Graham et al., 2018;
Graham etal., 2019). Therefore, aformal education is needed to acquire and develop writing 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 alone to effectively use written expression skills.
Writing and written expression skills are likely to be affected not only by student-related 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 from students and teachers on text-writing skills.

Theoretical Framework
Factors Affecting the Writing Skill

‘Knowledge’ has played a central role in almost every major writing model proposed for the last half century
(Saddler & Graham, 2007). The studies onwriting knowledge (Bentonetal., 1995; Fitzgerald & Markham, 1987;
Gillespie etal., 2013; Graham et al., 1993; Graham et al., 2005; Graham, 2006; Graham et al., 2007; Lin etal.,
2007; McQuitty, 2011; Olinghouse & Graham, 2009; Saddler & Graham, 2007 ; Zumbrunn, 2010; Zumbrunn &
Bruning, 2013), seem to deal with it in the context of instructions about how to write, as well as linguistic

* This study was derived from the first author’s doctoral thesis.
T Corresponding Author: Bengisu Kaya Ozgiil, drbengisukaya@gmail.com
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knowledge, relevant information about writing topics, text types, and their structures, and metacognitive
knowledge about 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 prove more well-informed about writing than their peers are (Graham et al., 1993), students’ writing
knowledge improves within the developmental process (Graham, 2006; Saddler & Graham, 2007), and it
significantly affects the writing performance (Olinghouse & Graham, 2009) and can be improved with practices
such as writing instructions based on self-regulation (Harris et al., 2006).

Writing successful texts is closely related to certain variables in a learning environment, such as some skills of
the writer/childand the qualifications of teachers in addition to the knowledge of basic writing and language skills
(MacArthur & Philippakos, 2013). Despite showing different characteristics in terms of their uses and
consequences, readingand writing skills have a commonbasis, such as writtenlanguage and cognitive skills, both
of which have a constructive effect on building meaning, indicating that these two skills are very deeply
interconnected (Alves et al., 2020; Graham, 2020; Tompkins, 2018). In this regard, it is possible to claim that a
child's writing success is related to his/her reading comprehension skill.

A writer’s ability to organize the writing process and his/her self-regulation skills are other personal variables
with an impact on writing success. It is, therefore, oftenrecommended to teachmetacognitive skills (Kaya & Ates,
2016) and self-regulation strategies to improve writing skills (Boekaerts & Corno, 2005; Hammann, 2005;
Zimmerman, 2008; Zimmerman & Risemberg, 1997). Researchers (Graham & Harris, 2000; Harris et al., 2010;
Zimmerman & Martinez-Pons, 1986; Zimmerman & Risemberg, 1997) state that the strategies used by successful
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 self-assessment. In the process of self-regulation-based text-writing, skilled writers benefit from
strategies for managing complex processes of planning, drafting, evaluation, and proofreading (MacArthur &
Philippakos, 2013; MacArthur et al., 2015; Nami et al., 2012), and perform specific writing tasks (Harris et al.,
2002).

MacArthur et al. (2015) stated that besides self-regulation, writing requires a high level of motivation. Bruning
and Horn (2000) noted that as students improve their writing skills and learn about the writing process, they are
closer to experiencing writing achievement, which may be effective in increasing students’ writing motivation.
Motivation, which is very important in the development of writing, especially in starting and completing it, and
comprises of many components such as self-efficacy beliefs, interest, attitude, goal-orientation, success, and
failure (Troiaet al., 2013), denotes an individual’s internal drive or progress towards a goal (McLeod, 1987).

Another factor affectingthe writing skillis ‘anxiety’. Writinganxiety is the state of anxiety or fear towards writing
when faced with a writing task (Fisher, 2017). Students who have difficulty putting their thoughts on paper
consider the act of writing afeared and disturbing task (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 students to dewvelop 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 & Lunenburg, 2014), teachers should devote their time to
writing activities every day in order to instruct their students on how to use writing processes for different
purposes, as well as teaching how to spell, write regular sentences and fluently, and to motivate their students to
develop their writing skills (Graham et al., 2012). Another factor affecting the writing skill can be indicated as
‘teachers.’

Teachers play an active role in training students, providing support, giving feedback, and modeling writing
practices (Hodges, 2015). They can help students to become effective writers by teaching various strategies for
each component of the writing process, such as planning, drafting, reviewing, and editing, and by supporting
students until they can apply these strategies independently (Tracy et al., 2009; Zumbrunn, 2010). Still, this
teaching and support alone is not enough. Teachers should be aware of their perceptions of writing and know how
this affects their instruction (Thornton, 2010). At this point, it is possible to argue that teachers' knowledge and
beliefs about writing will definitely influence students’ writing skills, based on the ‘Peter Effect’ by Applegate
and Applegate (2004).
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Teachers’ beliefs are directly related to their practices and have an impact on students’ educational lives (Gaitas
& Martins, 2015). Therefore, itis necessary to determine teachers' beliefs about their ability to teach their students
to write texts effectively (Banales etal., 2020). However, teachers’ true beliefs about writing instruction have been
largely ignored by researchers (Graham et al., 2002). Further research s, therefore, needed to examine whether
teachers’ writing practices are directly linked to students’ writing performance (Bafiales et al., 2020).

In the literature, a restricted number of studies (Brunstein & Glaser, 2011; Deniz, 2017; Kim, 2019; Kim &
Schatschneider, 2017; Limpo & Alves, 2013) that examine the multiple factors affecting writing skill and
modeling the relationship between these factors generally focus on the relationships among the cognitive
dimensions of writing, the language skills besides cognitive skills (Kim, 2019), and psychomotor skills (Yildiz &
Yekeler, 2017). In only one study (Limpo & Alves, 2013), a component related to motivation (self-efficacy),
which is from among affective dimensions, was also included in addition to the cognitive dimension. Another
study (Bastug, 2015) examined only the relationship between attitude, tendency, and writer’s block, which are
among the affective dimensions of writing. Although its importance is frequently emphasized in writing studies,
students’ emotional orientation towards writing has received little attention from researchers (Piazza & Siebert,
2008). Most of the studies on modeling writing skills were conducted with students above the primary school
level.

It is essential that students get a good start on writing, a skill they will use throughout their lives. In the literature,
the writing skill is generally examined in small groups on a single level, mostly at the student level, and studies
on the teacher factor are limited. This study aims to make more realistic predictions about writing performance
by considering student and teacher factorstogether. Therefore, aframework was created to observe the effects of
different factors on students’ writing skills and to better understand the relationship between students’ writing
achievement and student and classroom (teacher) characteristics. Figure 1 presents the levels and variables
included in this framework.

Level 1: Level 2:
iti Classroom
Student Writing Knowledge

Reading Comprehension (sl . i
. Text-Writing Instruction
Self-Regulation-Based . .
_” Writing Text-Writing Instruction
o, - - Self-Efficacy Beliefs
Writing Motivation

Writing Anxiety

Figure 1. Levels and variables examined in the research

This study aimed to investigate the relationship between the text-writing skills of the primary school fourth-grade
students and the student-level (lewvel 1) and classroom (teacher)-level (level 2) variables. To this end, answers
were sought to the following questions:

1. What are students’ text-writing skills, writing knowledge, reading comprehension, self-regulation-based
writing, writing motivation, writing anxiety, and teachers’ knowledge of text-writing instruction and text-
writing instruction self-efficacy beliefs?

2. Are the variables of students’ writing knowledge, reading comprehension, self-regulation-based writing,
writing motivation, and writing anxiety significant predictors of students’ level of text-writing skills?

3. Are the variables of teachers’ knowledge of text-writing instruction and text-writing instruction self-efficacy
beliefs significant predictors of students’ level of text-writing skills?

The fact that there is no other study in the literature in which student and teacher characteristics affect students’
writing performance with amodeling study has beenan important factor in conducting this study. For this reason,
the study focused on revealing the relationship between dependent and independent variables whose effects on
writing performance were examined within the framework of a hierarchical linear model and on offering
suggestions for improving writing performance at the primary school level.
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This study is expectedto provide significant contributions to the study field in eliminating the gaps mentioned
abowe in the literature and is considered important in terms of revealing to what extent the writing performance is
related to student and class level characteristics through the Hierarchical Linear Modelling (HLM) analysis
conducted onthe text-writing skills of primary school fourth-grade students.

Method
Research Design

This study used the correlational research method to examine the relationship between student and classroom-
level variables and students’ text-writing performance. The main purpose of correlational researchis to clarify
our understanding of important phenomena by identifying relationships between variables (Fraenkel et al., 2011).

Participants

The data has a two-level hierarchical structure as students and teachers. A multi-stage sampling method was
adopted within the scope of atwo-level linear modeling approach. First, the maximum diversity sampling method
was used to determine the schools. Much attention was paid to the number of fourth-grades in schools and the
existence of students from different socio-economic levels (SEL) while determining the schools to collect data.
In the second stage, the criterion sampling method was used to determine the classes in the selected schools, and
the size of the classes was considered. Data were collected from 31 classroom teachers working in 10 primary
schools in Zonguldak, Turkey, and a total of 734 fourth-grade students studying in those teachers’ classes.

Measurement Tools
Assessment of Text-Writing Skill

The participants were made to write stories and informative texts to determine their performance inwriting skills.
The texts were then assessed with rubrics developed by the researchers.

Writing Knowledge Test

The test developedby the researchers to determine students’ writingknowledge includes 28 questions and consists
of questions regarding the Knowledge of Writing Genres (Text Types and Characteristics), Knowledge of Writing
Processes (Encountering Difficulties in Writing), Knowledge of Writing Strategies (Characteristics of Good and
Weak Writers), and General Grammar Knowledge (Punctuation, Spelling, etc.). The KR-20 internal consistency
coefficient of the Writing Knowledge Test is 0.86.

Reading Comprehension Test

The researchers developed a text-based ‘Reading Comprehension Test” for story and informative text types to
measure the students’ reading comprehension capacity. Both texts were arranged according to the Maze
Technique, which is one of the Cloze Test methods. Every eighth word was omitted in the texts starting from the
second sentence onwards. There were 25 blanks in each test. The KR-20 internal consistency coefficient for the
informative text type is 0.84; the KR-20 internal consistency coefficient for the story text type is 0.91.

Self-Regulation-Based Writing Scale
The researchers developed the ‘Self-Regulation-Based Writing Scale’ to determine the extent to which students

use self-regulation-based writing strategies. The five-point Likert-type scale consisted of 21 items. The Cra value
of the scale consisting of asingle factor was .89.



108 Kaya-Ozgiil & Ates

Writing Motivation Scale

The “Writing Motivation Scale’, developed by Oztiirk (2013), was used in the study with the permission of the
researcherto determine the writing motivation of fourth-grade students. The five-point Likert-type scale consisted
of 22 items. The Cra of the five-factor scale was .81.

Writing Anxiety Scale

The ‘Writing Anxiety Scale’, developed by Katranci and Temel (2018), was used with the permission of the
researchers to determine the writing anxiety levels of fourth-grade students. The three-point Likert-type scale
consisted of 20 items. The Cra of the four-factor scale was .91.

Text-Writing Instruction Form

‘The Text-Writing Instruction Form’ prepared by the researchers was used to determine the extent of knowledge
of text-writing instruction of classroom teachers. There are 15 questions in the form consisting of the attributes
such as the time devoted towriting studies, teaching writing processes, text typesand contentinformation, writing
assessment/feedback, and writing strategies/exercises for students with weak writing skills.

Text-Writing Instruction Self-Efficacy Beliefs Scale

‘The Text-Writing Instruction Self-Efficacy Beliefs Scale’ developed by the researchers was used to determine
the self-efficacy beliefs of classroom teachers for teaching how to write texts. Based on Bandura’s (2006)
classification, there are 28 items in the scale consisting of levels ranging from 0 (I cannot do it at all) to 100 (I can
do it very well). The Cra value of the scale consisting of a single factor was .97.

Procedure

The data were collected from Zonguldak, Turkey, in the 2019-2020 academic year. Measurement tools were
administeredto the participants every other week, and the data collection process lasted six weeks. During the
data collection process, the conditions that could affect the results' reliability such as the participants' interaction
with each other and getting help fromdifferentsources, were prevented. Much attention was paid to administering
the measurement tools during different course hours and at the beginning of each course hour.

Data Analysis

It is deemed more appropriate to use multi-level models in the statistical analysis of data with a hierarchical or
clustered structure (Moerbeek et al., 2003). HLM analysis was conducted to determine the effectof student and
teacher variables on the text-writing performance of fourth-grade students. The HLM clearly describes the multi-
level data structures of clustered data. Regression coefficients could, thus, be calculated impartially (Raudenbush
& Bryk, 2002).

The texts written by students and the form used to measure the classroom teachers’ ability for text-writing
instruction were scored by three different raters. Inter-rater reliability was examined to determine the consistency
between raters. The Krippendorff alpha (o) coefficient was used to determine inter-rater reliability. In the
evaluation of this coefficient, 0 <0.67 was considered a weak fit, 0.67 a <0.80 moderate fit, and 0=0.80 high fit
(Krippendorff, 1995).

The Krippendorff acoefficient calculated for the three raters ofthe texts written by the students is 0.95, indicating
that there is a high agreement among the raters. The Krippendorff a coefficient calculated for the Text-Writing
Instruction Formis 0.90, showing that the scores given by the three raters are consistent.
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Results and Discussion

The first research question of the study aimed to analyse the descriptive statistics onthe levels of students’ Text-
writing skill (TWS), Reading comprehension (RC), Self-regulation-based writing (SRBW), Writing knowledge
(WK), Writing anxiety (WA), and Writing motivation (WM). Table 1 presents the results of the descriptive
statistics.

Table 1. Descriptive statistics on student characteristics

TWS RC SRBW WK WA WM
N 734 734 734 734 734 734
Mean 28,23 34,14 87,63 17,88 32,27 85,29
Standard Deviation 6,30 8,58 10,73 5,37 6,46 11,99
Skewness -0,20 -0,63 -1,00 -0,25 0,33 -0,90
Kurtosis -0,40 -0,26 2,22 -0,58 -0,20 1,66
Minimum 8 9 21 4 20 25
Maximum 44 49 105 28 54 110
Range 36 40 84 24 34 85

Table 1 shows that the mean score of students in TWS is 28.23. Although the skewness value of the score
distribution is negative, it is very close to zero. Consequently, it can be inferred that students’ text-writing skill is
generally at a moderate level. The mean score of RC is 34.14, indicating that students' reading comprehension is
generally at a high level. The mean of SRBW is 87.63, and the value of skewness (-1.00) indicates that students'
writing skills based on self-regulationare at a high level. The mean score of WK tests is 17.88.The skewness
value (-0.25) is negative, yet not far from zero, implying that although there are students with high writing
knowledge, students’ writing knowledge is generally at a moderate level. The mean score in the WM is 85.29,
showing that students’ writing motivation is generally high. The mean score in the WA is 32.27. A positive
skewness value (0.33) indicates that writing anxiety is generally low.

Table 2 presents the results of descriptive statistics related to the level of Teachers' Knowledge of Text-Writing
Instruction (KTWI) and Text-Writing Instruction Self-Efficacy Beliefs (TWISEB).

Table 2. Descriptive statistics on teachers’ characteristics

KTWI TWISEB

N 31 31

Mean 4452 89,38
Standard Deviation 6,59 8,17
Skewness 0,25 -0,62
Kurtosis -0,56 -0,59
Minimum 33 70,71
Maximum 59 99,11
Range 26 28,39

As seenin Table 2, the mean score of teachers for their KTWI is 44.52. The value for skewness (0.25), although
positive, is close to zero, indicating that teachers' knowledge of writing instructionis generally at a moderate level.
The mean score in TWISEB is 89.38. The skewness value (-0.62) shows that teachers’ self-efficacy beliefsin
text-writing instruction are generally at a high level.

The two-level HLM analysis method was used to determine student and teacher characteristics that significantly
predicted students’ text-writing skills. Three different HLMs (one-way ANOVA with random effects, random
coefficient regression model, and regression with means-as-outcomes) were tested to answer the research
questions.

One-way ANOVA with random effects was used to examine whether there was a difference in text-writing skills
among the 31 classes involved in the study. Table 3 presents the results regarding the fixed effects in this model,
and Table 4 presents those regarding the random effects.
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Table 3. Fixed effects of the one-way ANOVA with random effects
Fixed Effect Coefficient Standard Error t p

General Mean Score inthe Writing Skill, y, 28.07 0.57 49.38 0.00

As seenin Table 3, the general mean score of students in text-writing skills was estimated at 28.07, the standard
error of whichis 0.57. The following confidence interval formulawas used to determine among which values the
students’ general mean score in writing skills was at a 95% confidence interval.

Voo £ (1,96).SH=28,07+(1,96).(0,57) = (26,95, 29,19)

According to this formula, the actual value of the general mean score of students inwriting skills is between 26.95
and 29.19 with 95% probability.

Table 4. Random effects of the one-way ANOVA with random effects
Random Effect Standard Deviation Variance

Classroom-level, tty; 294 8.65

Student-level, r 5.59 31.28

iy

As seenin Table 4, the intraclass variance (o2) is 31.28, and the interclass variance (z,,) is 8.65. The intraclass
correlation coefficient (ICC) was calculated to determine the contribution of class and student-level variables to
the variance in students' text-writing skills. The variance between classes was divided by the total variance to
calculate the intraclass correlation coefficient. The intraclass correlation coefficient revealed that classroom-level
variables accounted for 22% of the variance in the text-writing skill of students, while student-level variables
accounted for 78%.

Variance ratio for classroom-level: p_,. - = g0/ (Tpg + &%)

= 8.65/(8.65+31.28) =0.22
A random coefficient regressionmodel was createdto answer the second research question and determine the
student-level variables that significantly predicted students’ text-writing skill. The model included only the
student-level predictive variables such as RC, SRBW, WK, WA, and WM.

Table 5 shows the fixed effects in the random coefficient regression model created to determine student
characteristics that predict students’ text-writing skills.

Table 5. Fixed effects of the random coefficient regression model

Fixed Effect Coefficient Standard Error t p
General mean of writing skill, ¥4 28.07 0.57 49.22 <0.001
Reading comprehension, y, 0.16 0.03 4.74 <0.001
Self-regulation-based writing, y5, 0.06 0.02 25 0.013*
Writing knowledge, ¥5; 0.23 0.05 421 <0.001
Writing anxiety, y.p -0.04 0.03 -1.19 0.24
Writing motivation, 5, 0.03 0.02 1.53 0.13

As seen in Table 5, student characteristics that significantly predict students’ text-writing skills include reading
comprehension skills, self-requlation-based writing skills, and writing knowledge.
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Reading comprehension (y;,= 0.16, p<0.001) has a positive and significant relationship with text-writing skills,
indicating that students with high reading comprehension skills are also more likely to have high text-writing
skills. A positive relationshipwas observed between self-regulation-basedwriting (y,,=0.06,p = 0.013) and text-
writing skills, signifying that students with high self-regulated writing skills have higher text-writing skills.
Similarly, there is a positive correlation between writing knowledge (y;,=0.23, p<0.001) and text-writing skills.

Table 6 presents the random effects in the random coefficient regression model, which were examined to
determine how much the student-level (Level 1) variables explained the variance in text-writing skill.

Table 6. Random effects of the random coefficient regression model
Random Effects Standard Deviation Variance

Classroom-level, it y; 3.005 9.03

Student-level, r 4.888 23.89

iy

The study compared the variances obtained in the random effectone-way ANOVA, which is the empty model,
and those in the random coefficient regression model containing only student-level predictive variables to
determine the variance explained by the student-level variables in the study. As seenin Table 6, the student-lewel
variance in the random coefficient regression model is equal to 23.89. In the one-way ANOVA with random
effects, the student-level variance is 31.28 (see Table 4). According to this:

31.28-23.89

Level-1 explained variance ratio is equal to = 120

intraclass variance in students’ text-writing skills.

= 0.24. The student-level variables explain 24% of the

Regression with means-as-outcomes was created to answer the third research question and determine teacher
characteristics that significantly predicted students' text-writing skills. This model included only classroom-lewel
predictive variables, such as teachers’ KTWI and TWISEB.

Table 7 presentsthe resultsregardingthe fixedeffects inthe regressionwith the means-as-outcomes model, which
was created to determine the teacher characteristics that predicted students’ text-writing skills.

Table 7. Fixed effects of regression with means-as-outcomes model

Fixed Effect Coefficient Standard Error t P

General mean of writing skill, y5, 26.215 6.878 3.811 <0.001
KTWI, ¥ 0.044 0.098 0.450 0.656
TWISEB, ¥ -0.001 0.077 -0.016 0.988

As seen in Table 7, teachers’ knowledge of text-writing instruction is not a classroom-level variable that
significantly predicts students' ability to write texts (m: 0.044, p = 0.656). Similarly, teachers’ relevant self-

efficacy beliefs do not significantly predict students’ ability to write texts (, =-0.001, p=0.988). Consequently,

no significant relationship was observed between teachers’ knowledge of text-writing instruction, their self-
efficacy beliefs, and students’ text-writing skills.

Table 8 presents the random effects showing the variance components in the regression with means-as-outcomes.

Table 8. Random effects of regression with means-as-outcomes model

Random Effect Standard Deviation Variance

Classroom-level, ity 3.05 9.29

Student-lewel, 5.59 31.28

ij
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Since the teachers’ knowledge of text-writing instruction and text-writing instruction self-efficacy beliefs did
not significantly predict students’ ability to write texts, no comment was made on the explained variance.

Conclusion

In the first research question, the data analysis revealed that students are at quite a good lewel in reading
comprehension. The reading comprehension test prepared according to the maze technique developed by Ulusoy
(2008) indicated that the students are at the level of independent reading comprehension.

Students stated that they made use of self-regulation skills inthe writing process with a high level of motivation
for writing. Takimeigil-Ozcan (2014) reported that students’ levels were above the mean score according to the
writing motivation scale.

Students’ achievement in text-writing and writing knowledge is generally at a moderate level. Although students
appear at a high level in terms of self-regulation and motivation, they are at a moderate level in terms of writing
knowledge. Saddler and Graham (2007) stated that the level of knowledge of talented writers is higher than that
of less talented ones, and individual differences in knowledge are reflected inwriting performance.

The students’ writing anxiety was generally found lowin the study. It can, therefore, be assumed that the students
do not have a level of anxiety to negatively affect their writing or cause them to avoid writing, which seems to
overlap with the findings about writing motivation. Some research in the literature also reported that the writing
anxiety level of students is low (Karakog-Oztiirk, 2012; Teksan, 2012).

One ofthe variables examined at the classroom level is teachers’ knowledge of text-writing instruction. The scores
for this variable were generally found at a moderate level. The responses of the teachers about the knowledge of
text-writing instruction led to moderate scores from the following dimensions: ‘time devoted for writing
activities’, ‘text types and content knowledge’, ‘writing assessment/feedback’, and ‘writing strategies/activities
for students with poor writing skills.” Nevertheless, they got slightly higher scores than the mean scores from the
dimension of ‘writing instruction processes.” It is obvious that although classroom teachers are partially
knowledgeable about writing processes, this knowledge level is insufficient for students to performprocess-based
writing activities and produce qualified texts. It can, therefore, be noted that teachers’ knowledge of writing
processes shouldbe improved. It was, thus, concludedthat classroomteachers needto spend more time onwriting
activities, enhance their knowledge of texttypes and content, evaluate the texts effectively (for content rather than
formal features) and give more feedback, acquire more information on the use of writing strategies and on the
kind of activities to benefit from for students with poor writing skills.

Various studies conducted on writing instruction reported that most teachers spend very little time writing or on
writing instruction (Gilbert & Graham, 2010; Kiuhara et al., 2009; Veiga-Siméo et al., 2016) or rarely encourage
students to use self-regulation skills in the writing process (Kiuhara et al., 2009; Veiga-Siméo et al., 2016) and
that a great many teachers do little or no work for students who have difficulty writing (Graham et al., 2008) or
hardly ever include important types such persuasive, informative, and descriptive writing (Gilbert & Graham,
2010). The literature also shows that teachers’ knowledge of writing instruction differs from the kind of activities
they use in the classroom.

The classroom teachers’ text-writing instruction self-efficacy beliefs were generally found to be high. In the
literature, while some studies (Berrier, 2009; Mohtar et al., 2017) reported similar results on this variable, others
(Graham et al., 2001) indicated that teachers’ self-efficacy beliefs inwriting instructionare at a moderate level.
As a result, though the classroom teachers’ knowledge of text-writing instruction is moderate, they appear to
believe that they teach it well. Despite this, it is impossible to assert that this situationis reflected onthe classroom
environment adequately when both the teachers' knowledge levels and the students' writing performance are
considered.

The secondresearch question, the data revealed that the students’ characteristics significantly predicting their text-
writing skills include writing knowledge, reading comprehension, and self-regulation-based writing skills, and
that there is a positive relationship between these factors and text-writing skills. Hence, it can be concluded that
students will write more successful texts if their writing knowledge, reading comprehension, and self-regulation-
based writing skills improve.
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In this sense, it is likely that students’ writing knowledge level has a predictive effect on writing achievement.
The literature has shown that there is a positive relationship between writing knowledge and writing achievement
(Gillespie etal.,2013; Grahametal., 2019; Kim, 2019; Linetal., 2007; Olinghouse & Graham, 2009; Saddler &
Graham, 2007).

Another result indicates a positive correlation between reading comprehension level and writing achievement.
Reading comprehensionskill appears to have an important role in developing writing achievement. As the reading
comprehension level of the students increases, they will be more likely to write successful texts. Some studies in
the relevant literature support a similar result (Deniz, 2017;Jouhar & Rupley, 2020; Koons, 2008; Yildiz et al.,
2020). In this regard, students’ reading comprehension levels should be improved so that they will be able to write
more qualified texts.

The present study identified a positive relationship between self-regulation-based writing skills and writing
achievement. It can, thus, be considered that self-regulation-based writing skills have an important role in the
development of writing achievement. It isalso expectedthat as students’ level of using self-regulation-basedskills
in the writing process increases, so will their success in text writing. There are studies inthe literature supporting
the result that as students’ self-regulation skills develop, their writing skills will develop accordingly (Englert et
al., 1988;Graham & Harris,2000;Harris etal., 2006; Limpo & Alves, 2013;Yildiz & Yekeler,2017; Zimmerman
& Bandura, 1994).

No significant relationship was found between students” writing motivation, writing anxiety, and writing skills.
Motivation and anxiety levels alone do not seem sufficient to influence writing achievement, and such factors
need to be supported with the development of writing knowledge, reading comprehension, and self-regulation
skills. Howewver, some studies in the literature report a positive relationship between writing motivation and
writing achievement (Graham et al., 2017; Graham et al., 2019; Troia et al., 2013). As a common aspect in those
studies, the following detail draws attention: Students with writing difficulties and inadequate writing skills were
included as participants in those studies, and no evaluation was made to identify studentswith such characteristics.
In this study, however, the students with learning, writing, or reading difficulties were identified and excluded.

The difference between writing motivation and writing achievement can be explained by the fact that the students
in the study group differ from those in other studies in terms of learning, writing, or reading difficul ties. Relevant
studies have generally focused on a specifictext type (story and persuasive text) (Graham etal., 2017; Graham et
al., 2019; Takimcigil-Ozcan, 2014; Troia et al., 2013), worked with students at different grades (Graham et al.,
2019;Troia et al., 2013), and been conducted in different countries (Graham et al., 2017; Graham et al., 2019;
Troiaetal., 2013), so the participants in this study and others have been raised in different cultures and educated
accordingto different education programs, all accounting for the difference in results.

No positive relationshipwas observed between writing anxiety and writing achievement. Various studies in the
literature support this result (Choi, 2013; Pajares & Margaret, 1994; Temel, 2018). The absence of a relationship
between text-writing skill and writing anxiety may be due to students' relatively low level of general writing
anxiety. When anxiety is very low or too low, it can negatively affect performance ona task being worked on.

The student-level variables examined in the second research question explained students’ text-writing skills by
24%, which is remarkable in that the study reveals approximately a quarter of the student-level variables that
explain the text-writing skill. According to this result, it can be asserted that studies should be conducted to
determine other variables that affect the text-writing skill.

The third and last research question examined whether teachers’ knowledge of text-writing instruction and text-
writing instruction self-efficacy beliefs are significant predictors on students’ text-writing skills. However, these
variables were not found to significantly predict students' writing skills.

The present study is the first known study to statistically examine the impact of teachers’ knowledge of text-
writing instruction on students’ text-writing achievement. In the literature, Bafiales et al. (2020), having slightly
similar aims to particular purpose of this study, reported that writing education does not make a unique, positive,
or statistically significant contribution to the prediction of students’ writing practices. They also pointed out that
additional research is needed to examine whether the practices said to be done by teachers are related to students’
writing performance. This is due to the fact that despite employing writing practices, a teacher may use them
ineffectively and incorrectly.For this reason, the extent of effectiveness of the studies may vary depending on the
writing activities of the teachers. Similarly, as long as teachers do not use their knowledge of text-writing
instruction effectively in the teaching process, such education should not be expectedto contribute to the text-
writing skills of the students.
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This study is one of the restricted numbers of studies examining the effect of teachers’ text-writing instruction
self-efficacy beliefs on students’ text-writing achievement. A study similar to this research conducted by Berrier
(2009) withfourth-grade teachers reported quite a low relationship betweenteachers’ text-writing instructionself-
efficacy beliefs and students’ writing performance. The results showed that teachers’ text-writing instruction self-
efficacybeliefs do notdirectly influence students’ writing achievement. In like manner, this study determinedthat
despite being high, teachers’ self-efficacy beliefs did not significantly affect students’ writing performance. On
the other hand, Brindle et al. (2016) found that despite stating that they included various writing practices in their
classrooms, the teachers were found to rarely apply them. For this reason, teachers' high level of text-writing
instruction self-efficacy beliefs should not be interpreted as that they will act in line with this belief in the
classroom environment and that their reflection on students’ writing achievement will be high.

It is clearly evident that additional researchis required to investigate the connections between the text-writing
instruction self-efficacy beliefs of classroom teachers and the writing instruction methods that they implement for
their students, as well as the success of the students' writing. Although it was determinedthat teachers’knowledge
of text-writinginstructionand their self-efficacy beliefsdid not significantly mediate the development of students’
text-writing skills, the results of this study showed that 22% of the variance in students’ text-writing skill was
explained by classroom-level variables and 78% by student-level variables. This finding shows that teachers are
also influential in developing writing skills. Despite the existence of a teacher effect of 22%, it appears that the
development of writing skills is mostly (78%) due to the student-level variables. Accordingly, it can be assumed
that teacher effect alone is not enough to improve the writing skill, which student-level variables should rather
support.

Recommendations
Suggestions for educatorsand practice

e This study proved that students' writing knowledge has a significant impact on their writing performance..
Because of this, it is very important to have writing activities in the classroom to help students Iearn how to
write better texts.

e It is of great importance for individuals to encounter and read works of literature that contain qualified and
different types of genres from an early age. For this reason, starting from primary school, it should be ensured
that students encounter qualified texts through both textbooks and children's literature products, and further
studies should be carried out to improve their comprehension and writing skills.

e Creating educational environments that will encourage and develop students’ self-regulation skills is
necessary.

e The present study determined that the text-writing instruction self-efficacy beliefs of classroom teachers were
high, yet their knowledge of text-writing instruction was at moderate level. Various trainings may be
conducted to improve teachers’ knowledge of text-writing.

Suggestions for researchers

e The student-level variables examined in the study explained the text-writing performance by 24%. Further
studies are recommended to determine other student-level variables that affect students’ writing performance.

o The variance rate (22%) observed at the classroom level did not arise from the teacher variables examined
within the scope of the study. There are quite a restricted number of studies in the literature that examine the
effects of variables in the teacher dimension on students’ text-writing skills. It is recommended that further
research be conducted to eliminate this gap. In addition, more studies may be conducted to determine which
qualifications of classroom teachers influence students’ writing skills.

o The results of the study indicated that teachers’ self-efficacy beliefs were high in text-writing instruction but
did not reflect much on students’ success in writing texts. This led to the comment that the qualifications
teachers believed they had and the work they performed in the classroom did not match well. According to
this, further studies may be conducted to observe to what extent the teacher-level variable is valid in the
classroom.

e This study concluded that writing motivation and writing anxiety do not have a significant impact on writing
achievement. In the literature, there is a restricted number of studies -based on no experimental evidence- to
examine the effects of such variables on writing skills. It is recommended that further studies be conducted to
examine the effects of these variables onwriting performance.
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e This study has formeda two-level HLM as a student-level and classroom-level. Modelling studies could be
conducted in which different levels such as school, district, province, and variables such as family, home,
school type, class size, and gender are included.
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Abstract

The purpose of this study was to compare the problem posing skills of gifted and non-gifted primary school
students. In this study, the case study method was used. The participants who were selected by convenient
sampling consisted of 24 gifted and 24 non-gifted students attending from the East of Black Searegion of Turkey.
The data in the study were collected with an open-ended problem posing test that was developed by the
researchers. This test consists of three situations requiring free, semi-structured and structured, problem posing.
The data were evaluated according to the problem posing test evaluation form that was developed by the
researchers. At the end of the study, while there was no statistical significance between gifted and non-gifted
primary school students in free and semi-structured problem posing, it was found that non-gifted primary school
students were statistically significantly better than gifted primary school students in structured problem posing.

Keywords: Gifted and non-gifted, Primary school students, Problem-posing

Introduction

Education of gifted students is one of the issues that is emphasized in developed countries. Because the proper
and correct training of these students brings important contributions to both their countries and humanity,
however, the desired level has not beenreached in the field of education for gifted students in our country (Citil,
2018). Students who are better than their age group in art, creativity, and academic fields (Worrelletal., 2019),
have advanced metacognitive thinking skills,and needspecial educationare calledgiftedstudents (Kurnaz, 2013).
Gifted students pay attention to the fact that the learning environments are interesting and fun and organized in a
motivating way (Yetim-Karaca & Tiirk, 2020). Otherwise, they exhibit behaviors such as reluctantly attending or
not attending classes (Cetin & Dogan, 2018). For this reason, before starting the education of gifted students,
differentiated education programs should be implemented by considering their readiness levels, learning speeds,
interests, and learning styles (Heacox, 2002; Tomlinson & Alan, 2000). Inthis way, it is seen that gifted students'
interest in mathematics increases and their mathematics learning skills improve (inan, 2019).

Gifted students who can demonstrate mathematical skills at the level of older students are called gifted students
in the field of mathematics (Sowell, Zeigler, Bergwell, & Cartwright, 1990). Students who are gifted in the field
of mathematics have a high desire to study, a high level of creativity, and high motivationtowards the mathematics
lesson (Mingus & Grassl, 1999). Instudies comparing gifted students with their peers; itis seenthat gifted students
have low mathematics anxiety, and their mathematics motivation, attitudes, self-efficacy, mathematics learning
behaviors, and problem-solving performances are high (Bulut, Y1ldiz, & Baltac1, 2020; Giirel & Yetkin-Ozdemir,
2019; Pajares, 1996; Wang, Huang & Hwang, 2016). Even gifted students, thanks to their ability to use induction,
deduction,and analytical thinking skills,are seento make fewer mistakeswhen solving non-routine problems and
use different strategies to solve problems (Holton & Gaffney, 1994; Tertemiz, Dogan & Karakas, 2017; Vaivre -
Douret, 2011; Yildiz, Baltaci, Kurak & Giiven, 2012). In this context, gifted students have more academic
knowledge, memory, reasoning, and learning skills comparedto non-giftedstudents, their creativity is developed;
and their motivation is strong, i.e., their cognitive, emotional, and physical development is good (Kogak &
fgmenoglu, 2012; Maria, 2014; Maker & Nielson, 1996; Roznowski, Hong & Reith, 2000; Yildirim, 2016) can
be shown as a result of their being better in mathematics than non-gifted students.
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Gifted students are more successful in studies that require complex and difficult cognitive performance (Stuart &
Beste,2011);theysee problem-posingas more difficultthan solving (Manuel & Freiman, 2017). Problem-posing,
which is a feature of special talent and creativity (Silver, 1994), is a skill that helps students to make sense of
symbolic examples in a mathematical sentence, to develop a mathematical language suitable for this meaning,
and to dewelop their ability to establish relationships between solutions (Rudnitsky et al., 1995). There are three
different types of problem posing that contribute to the development of students' mathematical thinking skills.
The firstofthese isstructured problemposing. In posing astructured problem, students are asked to add additional
informationto the problem, change the conditions and data in the problem, adapt them to different themes, or
pose a problem by reversing what is given with the solution. In free problem posing, which is the second type of
problem posing, no obstacles are placedin front of students; they are left free and asked to write creative problems.
In semi-structured problem posing, which is the third type of problem posing; the student is given a table, picture,
situation, result, story, or is asked to pose a problem similar to the given problem (Kilig,2011; Yilmaz, 2019).
There are different skills that problem posing brings to students.

Problem posing, which distracts students from the feeling of being the ones who solve only the questions asked
by the textbooks or their teachers, enables students to actively participate in the process and take responsibility in
the process (Nardone & Lee, 2011; Rizvi, 2004; Upu, 2003). Problem posing, which is a skill that requires more
reflection than problem solving, increases students' interest and motivation, develops their reasoning and thinking
skills, increases their learning success, and develops skills such as self-control and cooperation (Cai, Hwang,
Jiang, & Silber; 2015; Christidamayani & Kristanto, 2020; English, 1997; Silver, 1994; Singer, Ellerton, & Cai,
2013; Toheri, Winarso, & Abdul Haqg, 2020). For this reason, it is one of the issues that teachers focus on.

In the primary school mathematics curriculum, it is seenthat it concentrates on low-level cognitive steps such as
application, understanding, and remembering, which include low-level cognitive steps, and the gains that include
high-level cognitive steps such as analysis, creation, and evaluation are few (Aktan, 2020). In addition, it is seen
that there are few mathematics lesson hours in primary schools, there is a shortage of materials, and students
develop negative attitudes towards mathematics, but primary school teachers organize fun activities to overcome
these problems and increase students' mathematics achievement (Yurtbakan, Aydogdu-iskenderoglu, & Sesli,
2016). In addition, it is also interested in problem posing in order to develop students' high-level thinking skills,
such as creative and critical thinking and problem solving (Daher & Anabousy, 2018). Teachers, who take onthe
responsibility of supporting and increasing the academic development of students (Plunkett & Kronborg, 2011),
need to provide students with problem-posing skills, especially in order for younger students to better internalize
the concepts of mathematics (Chapman, 2006). For this, teachers can choose books that are prone to posing
problems in their classrooms and ask students to pose problems based on a sentence or a picture in the book and
then evaluate each other's problems (Yurtbakan & Aydogdu-iskenderoglu, 2020). By creating discussion
environments in the classroom, they can support students in posing problems and encourage students to talk about
their problem-solving processes (Gavin & Casa, 2012). While having students pose a problem, they can direct the
problem to reflect their real-life situations (Abu-Elwan, 2002), and have computer-assisted problem posing
exercises (Atalay & Giiveli, 2017).

There seems to be a limited number of studies examining the problem posing skills of gifted secondary school
students (Erdogan & Giil, 2020; Manuel & Freiman, 2017) in the literature. It is seen that there are many studies
examining the problem posingskills of non-gifted primary and secondary school students (Alzahrani, 2021; Bevan
& Capraro, 2021 ; Bulut & Serin, 2020; Can & Yildiz, 2021; Dac-Hyun & Jinhee, 2010; D6lek & Caliskan, 2018;
Kwon & Capraro, 2021; Ozcakir-Siimen, 2021; Peng, Cao & Yu, 2021; Tertemiz, 2017; Yurtbakan & Aydogdu-
Iskenderoglu, 2020). The fact that there is only one study comparing the problem-posing skills of gifted and non-
gifted secondary school students (Espinoza, Lupiafiez & Segovia, 2016)and that the study did not compare the
problem-posing skills of gifted and non-talented primary school students makes the study necessary. In addition,
the fact that gifted students with advanced thinking skills will be compared with their peersin problem posing
skills that require creativity is also important interms of revealing the creativity characteristics of gifted students.
In this important study, the problem-posing skills of primary school 4th grade students with and without special
abilities will be compared. For this purpose, answers to the following questions were sought in the study:

1- How do the problem-posing skills of gifted and non-gifted 4th grade students differ?

2- Is there a significant difference in the problem-posing skills of gifted and non-gifted 4th grade students?

Method

Research Design
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In this study, the case study method was used in order to compare the mathematical problem-posingskills of gifted
and non-gifted primary school students. This method persuades researchers to use different data collection tools
together and study in depth in a short time (Cepni, 2010). In the study, the problem-posing and problem-solving
abilities of gifted and non-gifted students were determined with an open-ended test and then analyzed according
to the rubric.

Study Group

To compare the problem-posing skills of gifted and non-gifted students (24 gifted, 24 non-gifted), 48 primary
school 4th grade students continuing their education ina public primary school, who were selected by convenient
case sampling from purposive sampling methods, were included. Convenient case sampling is related to the fact
that it is easier or more accessible for individuals or groups to be researched int the research process (Ekiz, 2009).
In this study, the convenience sampling method was used in order to reach the 4th grade primary school students
with or without special talents and to speed up the study. 14 of the gifted students were continuing their education
at the Science and Art Center, and four of them were boys and tenof them were girls. 14 of the non-giftedstudents
who are continuingtheir educationin aprimary school in Trabzon are four girlsand ten boys. While these students
were codedas G1, G2, ..., G24 for gifted students, non-gifted students were coded as NG1, NG2, ..., NG24.

Data Collection Tools

In order to compare the problem posing skills of gifted and non-gifted students, first of all, studies comparing the
problem-posing skills of primary school students in the literature were examined (Tertemiz, 2017; Yurtbakan &
Aydogdu-iskenderoglu, 2020). Then, an open-ended problem posing test consisting of 3 questions (1 structured,
1 semi-structured, and 1 free) was developed by the researchers. Opinions of two academicians and one primary
school teacher in the field of primary school mathematics teaching were taken about the language and the
suitability of the prepared questions for the level of primary school students. In line with expert opinions,
necessary corrections were made in terms of language and expression in the questions. After expert opinions, the
open-ended problem-posing test was administered to 15 primary school 4th grade students as a pilot study. As a
result of the pilot study, the statements that were not clear to the students in the questions were rearranged, and
the questions were finalized. In addition, with the pilot study, it was determined how long it would take for the
students to complete the test. The following questions are included in the open-ended problem-posing test:

Free Problem Posing

Construct a difficult problem that requires using one or more of the natural numbers addition, subtraction,
multiplication, or division operations and solve the problem which you pose.

Semi-Structured Problem Posing

“I pen, 13 TL, 2 books, 55.50 TL” Pose a problem using the data on the side and solve the problem which you
pose.

Structured Problem Posing
“Ciarhasgot 52 books. Zeynep's books are 14 less than Cinar's books. Mert's books are 7 more than i of Cinarls

books. How many books does Mert have?” Pose a problem for this situation and solve the problem which you
pose.

Data Collectionand Analysis

The open-ended problem-posing test was applied to gifted and non-gifted students at the end of the 2021-2022
academic year (2nd week of June). An open-ended problem-posing test was applied to gifted students on the day
when they came to the Science and Art Center. It was applied to non-gifted students in the mathematics lesson at
school. Students were given 40 minutes for three problem-posing questions in the open-ended problem-posing
test. In addition, students were asked to solve their problems. The reason the students are asked to solve the
problem they have posed is to make sure that they correct the missing part of the problem they have posed while
solving the question.

In this study, qualitative data were analyzed with descriptive analysis, and quantitative data were analyzed with
the Mann Whitney U test. While evaluating the problems posed by the students, the problem posing rubric was
used by the researchers. Before the rubric was prepared, the rubrics in the literature prepared according to the
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situations requiring free, semi-structured, or structured problem-posing for both gifted and non-gifted students
Studymg in primary and secondary schools were reviewed (Erdogan & Giil, 2020; Manuel & Freiman, 2017;
Ozgakar-Siimen, 2021; Yurtbakan & Aydogdu-iskenderoglu, 2022). Besides the rubrics, student answers were
reviewed, and the form was finalized by creating different codes. Form was created by using the codes in the
literature that examined the problem posing skills of primary school students before (Yurtbakan & Aydogdu-
Iskenderoglu, 2020, Yurtbakan & Aydogdu-Iskenderoglu 2022). Formally; it consists of 3 sections; characteristics
of the problems posed (empty, unsolvable [there is a problem situation but no solution], incomplete [there is a
problem but the data is missing or the data in the problem is missing but there is no question root], solvable [the
problem can be solved with existing data]), the solutionto the posed problem (empty), the correct solution, the
wrong solution (missing operation, logical error, unused data, unit error, operation error)) and the status of having
the characteristics of the problems described (1 step, 2 step, 3 step and more, adding new data, using all given,
changing the given).

After the descriptive analysis, the answers given by the students were scored for the quantitative analysis. Scoring
was done as follows: 1 point if it is aproblem that contains a mathematical expression that can be understood and
solved; 0 pointsif itis not aproblem (problem expressionis not understood, does not contain a problem statement)
(see Table 1., Table 2.and Table 3.) Then, the statistically significant difference between the problems posed by
the gifted and non-gifted students was examined with the Mann-Whitney U test.

Consistency among researchersin the open-ended problem posing test, which was analyzed separately by both
researchers, was calculated using the Miles and Huberman (2004) formula. The 5% of the researchers, who did
notshow consistency amongthemselves, reacheda commonconclusionbydiscussingthem. The sum of the scores
obtained by the gifted and non-gifted students from the rubric was taken, and the differentiation status was
examined with the Mann Whitney U test.

Results

Descriptive Features of the Problems Posed by Gifted and Non-Gifted Students

In this part of the study, descriptive features of free, semi-structured, and structured problems posed by gifted and
non-gifted students are included. Table 1 shows the characteristics of the problems posed by both gifted and non-

gifted students.

Table 1. Characteristics of posed problems

Prob-  Features Students
lems Gifted Non-gifted
Empty G8 -
Unsolvable - NG3, NG20
—_ Incomplete - -
£ 1step G9, G11,G14 NG7, NG17
é 2 step G1, G6, G7, G12, G13, G17, NG13,NG16,NG18,NG21,NG23
e G18,G21,G22
2 3step G2, G4,G23,G24 NG5, NG8, NG15
g more than 3 G3, G5,G10,G15,G16,G19 NG1, NG4, NG6, NG9, NG10,
@ step NG11, NG12, NG14, NG19, NG22,
L NG24
T Ml Numbers not G2,G7,G10,G23 NG2
= appropriate
2 for lewvel
« Solution by G20 NG19, NG20
! drawing a
figure

3 © Empty G18 -
§ 5 ¢ Unsolvable - NG2, NG3
‘gg € Incomplete G5, G8, G9 NG5, NG7, NG9, NG10, NG11,
£k NG20
~EE Solvable Adding new G6,G7,G17,G21 NG1, NG4, NG6, NG8, NG12,

L€ data NG13, NG14, NG15, NG16, NG17,
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NG18,NG20,NG22,NG23,NG24

Using all G1, G2, G3, G4, G10, G12, -
given G13,G23,G24
Not using all G5, G8, G9, G11, G14, G15, NG19,NG21
of the given G16,G19, G20, G22
Changing the - -
given
_ Empty G7,G13,G14,G15,G18 -
g Unsolvable - NG2
é Incomplete - -
c Adding new G17 NG11,NG22
2 data
g Using all G1, G2, G3, G4, G5, G6, G8, NG3, NG4, NG5, NG6, NG7, NG8,
S given G10,G11,G21,G24 NG9, NG10, NG12, NG13, NG14,
5 NG15, NG16, NG17, NG18, NG19,
S Solvable NG21,NG24
3 Not using all G9, G23 -
g of the given
= C_hanging the G12,G16,G19,G20,G22 NG1, NG20,NG23
= given
w Context - NG20
® switching

In the first situation, which requires free problem posing, gifted students mostly set up 2-step solvable problems,
while non-gifted students posed solvable problems that required more than 3 steps (See Table 1). In the second
case, which requires semi-structured problem posing, it is seen that gifted students can pose problems either by
using all of the given data or by not using all of the given data; it has been seen that non-gifted students set up
problems by adding new data. In the third case, which requires structured problem-posing, it has been determined
that both gifted and non-gifted students can pose problems by using all of the given information. Table 2 shows
how students solved their problems.

Table 2. Solving the posed problem

Solving 1. Situation 2. Situation 3. Situation
Gifted Non- Gifted Non- Gifted Non-
gifted gifted gifted
Empty 1 2 1 8 5 1
The right solving 22 16 13 7 16 18
Missing - 2 - 2
transaction
logic error 1 1 1 2 - 2
The wrong _unused data - 1 - - - -
solving unit error - 1 - - - -
Operationerror - 1 9 5 3 1
Getting the - - - 2 - -
number wrong

When the solutions to the problems posed by the gifted and non-gifted students are examined, in the first case,
which requires free problem posing, and in the second situation, which requires semi-structured problem posing,
it is seen that most of the gifted students can solve the problem posed better than the non-gifted students (see
Table 2). In the 3rd case, which requires structured problem posing, it is seenthat the number of non-gifted
students who can solve the problem, albeit a little, is higher than the number of gifted students. In this sense, it
can be thought that gifted students are more successful in solving free and semi-structured problems.

Table 3. Solving the posed problem
Prob  Features Examples

lems
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Solvable
but wrong
solution
S
= Ali calculates 4/8 of the area of asquare whose perimeteris 160 cm. Howmany cm does
E Ali find at the end of his calculation? (G21
=
—
Solvable
Sare has 10 roosters. There are twice as many sheep as roosters. There are 26 cows and
4 times as many goats as cows. What is the total number of feet of these animals? (NG4
Unsolvabl
e
She bought 5 pens and 3 books from Sude stationery. How much did he pay in Sude?
= G5
§=l
<
=
[72]
o~
Solvable
Bagak wants to buy 7 pens, one of which is 13 TL, from stationery. In the stationery,
both books are 55.50 TL. If he has paid 350 TL in total, how much change will he
receive? (NG6) L
“Ciar’in 52 kitabi vardir. Zeynep'in kltaplan ('mar’m kitaplarindan 14 tane daha azdir.
Solvable mar’ i Kitaj larmm Linden 7 fazladir.” Durumuna yénelik bir oblem
but wrong Mert'in kitaplari ise ¢ P pre
solving S : é L
_ Mee 4, b kagr ¥rtabs qu«/lr.
o .
b=
=
[72]
™

45 tap g

Cinar has got 52 books. Zeynep's books are 14 less than Cinar's books. Mert's books are
7 more than = " of Cinar's books. How many books does Mert have? (G11)
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ar in el leal, 10, 2000ep el “er /1
\Y 1 { ex / ]
B / : i ¥ nar in WitoPlanir _L’. Hen
/ ¢ w 1 CAry 2
: g 12 i::i : : )')@ff/
Solvable geer . > %3 S g 220
eyn ff Vs 22 : T
2 L 3 : 1 { ’-)

Mel 2%

Cinar has 52 books. Zeynep's number ofbooks is 14 less than Cinar's books. Mert's books
are more than % of Cinar's books. How many books do the children have altogether?
(NG9)

2- Statistically Significant Difference ofthe Problems Posed by Gifted and Non-Gifted Students

In this part of the study, the results of the quantitative analysis regarding the statistical significance of the problems
posed by gifted and non-gifted students are given (see Table 4).

Table 4. Problem posing

Students 1. Situation 2. Situation 3. Situation Total
N X Sd N X Sd N X Sd N X Sd
Gifted 24 917 28 24 583 50 24 ;708 46 24 221 88

Non-gifted 24 917 28 24 ,667 48 24 958 20 24 254 72

In Table 4, it is seenthat the arithmetic meanand standard deviation scores of the gifted and non-gifted students
in free problem posing (Situation 1) are equal; in semi-structuredand structured problem posing (2nd and 3rd
cases), non-gifted students have higher arithmetic averages and lower standard deviation scores than gifted
students. The Mann Whitney U-Test results performed to see if these values are significant are given in Table 5.

Table 5. Problem posing skills of gifted and non-gifted students Mann Whitney U test results

Situations Students N Mean of Sum of U z p
Ranks Ranks

1. situation IC\ISG ;j 3328 22288 288,00 ,00 1,00

2. situation IC\ISG ;j 2228 géigg 264,00 -,590 56

3. situation l(\l;G gj 2%28 2(15888 216,00  -2,299 ,02

While there is no statistically significant difference between gifted and non-gifted students' free problem posing
(1stcase), semi-structured problemposing (2ndcase),and total problem posingscores (p>.05),itis seenthat there
is a statistical significance in favor of non-gifted students in structured problem posing scores (p<.05) (see Table
5).

Conclusion and Discussion

At the end of the study conductedto compare the problem-posing skills of gifted and non-gifted primary school
students, it was revealed that gifted students mostly pose problems that can be solvedin 2 steps, while non-gifted
students pose problems that require more than 3 steps. In semi-structured problem-posing, it has been determined
that gifted students either use all of the given data or do not use all of the given data, while non-gifted students
pose problems by adding new data. Gifted students continue their education in the same class in science and art
centers after completing their educational activities in different schools. All of the students who are not gifted
continue their normal education activities in the same class in their own schools. The fact that the classroom
teachers of non-gifted students were conscious of problem-posing and had them do problem-posing exercises in
mathematics lessons may have supported the development of problem-posing skills in the students. On the other
hand, gifted students from different schools may not allocate enough time to problem-posing studies by their
classroomteachers inthe schools where they receive education. For this reason, it may be that both gifted and
non-gifted students experience differences in free and semi-structured problem-posing. In structured problem-
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posing, it has been observed that both gifted and non-gifted students can pose problems by using all of the given
information. The reason why gifted and non-gifted students do not experience any difference in structured
problem-posing may be that in structured problems, students adapt to the situation in the study by changing the
numbers or changing the objects inthe problem. In the literature, the problems posed by gifted students include
more than one step (Manuel & Freiman, 2017); number types and quantities vary; question expressions differ
semantically; at least four steps are required to solve problems, problems involve two or more computational
processes (Espinozaetal., 2013);theycan pose problems for four operations as well as practice writing; not being
able to answer, logic. It is also seenthat they experience problems such as making mistakes (Erdogan & Erben,
2018). It is also seen that there are studies examining the characteristics of the problems posed by non-gifted
students. In these studies, it is seen that students who are not gifted have difficulties inposing problems; there are
deficiencies in the expressions of the problems they pose, they do not use the language well in the problems they
pose; and therefore the problems are not understoodto solve them, and the understood ones do not match the
procedure usedin the solution (Arikan & Unal 2013; Can & Yildiz, 2021; Carke1,2016 Kartal, 2017). Contrary
to these results, there are also results showing that non-gifted students are successful in posing problems; the
problems they pose are logical and solvable, but the problems that the students pose are similar to the problems
they pose in the classroom with their teachers (Dolek & Caligkan, 2018; Kwon & Capraro, 202 1; Ozgakir -Siimen,
2021). When the situations of gifted students and non-gifted students posing arithmetic problems are compared,
it is seenthat the problems posed by mathematically gifted students are, require different steps, contain different
computational processes to solve, and contain higher numbers with different semantic relationships. determined
(Espinoza et al., 2016). Inthis context, the reason why both gifted and non-gifted students experience similarities
and differences in problem posing may be due to their teachers' efforts to pose problems in mathematics lessons
at schools. Because it is seen that enriched lesson activities in school to improve students' problem posing skills
give positive results (Atalay & Giiveli, 2017; Yurtbakan & Aydogdu-iskenderoglu, 2020; Kim & Hodges, 2012).

In the study, it was revealed that gifted students were more successful than non-gifted students in solving free and
semi-structured problems. This may be due to the fact that gifted students use more strategies when solving
problems than non-gifted students (Yildiz, Baltaci, Kurak, & Giiven, 2012). Because gifted students think that
problem posing is difficult and they state that they are more comfortable solving problems than problem posing
(Manuel & Freiman, 2017). This situation is confirmed by the fact that the gifted students reached in the study are
more successful in solving the problem they posed than the non-gifted students and more unsuccessful insolving
the problemthey posed, especially inthe structured problem-posing, than the non-gifted students. The reason why
gifted students who excel in creativity and motivation (Leana-Tascilar & Cinan, 2012) fail to pose structured
problems compared to non-gifted students may be that they are mentally tired when they come to the Science and
Art Centers to receive education after their normal education. This mental fatigue may reduce their motivation,
prevent themfromconcentratingon the subjects, and make them reluctant to attend classes. The inability of gifted
students with creativity to focus their attention on the subject; they may find it simple to change only the numbers
given in the problem situation or the appropriate expression for the situation, thus hindering their efforts to make
the problem more creative by differentiating it.

Recommendations

1. Dialogic reading or computer-assisted problem-posing activities can be done to improve structured problem
posing skills, which are more unsuccessful for gifted students than free and semi-structured problem-posing.

2. Since gifted students pose problems that require fewer steps in free and semi-structured problem-posing
compared to non-gifted students, mind and intelligence games activities can be organized to improve the high-
level thinking skills of gifted students.

3. Problem-posing activities can be increased in order to improve the problem posing skills of students in classes
where gifted and non-gifted students study together.
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Abstract

This study aims to determine the views of individuals who have experienced the distance education process as
both students and teachers. The study group consists of individuals who both enrolled in graduate education
programs at a state university and taught actively at K-12 institutions. The study is conducted with a
phenomenological design. The Miles Huberman model was used in the analysis of the data. The problems faced
by the participants in the distance education process, inwhich they took part both as teachers and students, were
grouped under “instructor dimension, student dimension, family dimension, infrastructure, hardware, and physical
environment dimension, social interaction dimension, and process dimension”. The views of the participants on
the assessment and evaluation processes indistance educationas students were grouped under “measured learning
outcomes, assessment and evaluation tools, assessment and evaluation systems, other factors that affect
evaluation, negative situations, and positive situations”. The same sub-themes occurred, except for “positive
situations”, when the views on assessment and evaluation processes in distance education were examined from
the perspective of the teachers. Views on e-teacher qualifications were grouped under “technical knowledge,
knowledge of instructional design, social skills, knowledge of pedagogical content, management skills, and
knowledge of assessment and evaluation”.

Keywords: Distance education, E-teacher competencies, Graduate student, K-12 teacher, Problems in distance
education

Introduction

Distance education has been the most effective solutionto continue learning and teaching with the COVID-19
pandemic. Institutions, educators, and students have experienced an unexpected and forced transition from face-
to-face teachingto distance education. As aresult, distance education has become a form of educationexperienced
by the majority of educators and students.

Distance education is a planned learning process in which teachers and students are in different environments,
communicationis provided with technological tools, and special arrangements are made for teaching (Moore &
Kearsley,2011). Distance educationis the separation of the environment in which the learning process takes place
(Larreamendy-Joerns & Leinhardt, 2006). Distance education's main goal is to make educational opportunities
accessible to students who are not close to educational institutions and instructors.

Distance education can be performed synchronously or asynchronously. Synchronous education refers to the
simultaneous exchange of information, usually through real-time online lectures, webinars, or video conferences,
and therefore more closely reflects traditional teaching methods (Gurung & Stone, 2020; Mladenovaet al., 2020).
Comparatively, asynchronous education is self-advancing and therefore takes place independently of the
participation of other students and educators (Nordmann et al., 2020). Distance education offers many advantages
to individuals due to its diverse feature set, which includes access to various types of information, space and time
flexibility, the utilization of different methods and techniques to structure the information, and flexibility in
adjusting the learning pace (Woodard, 2003).

An effective distance education activity should be a successful system that responds to the needs of students
(Bates, 2019). The learning management system used in distance education consists of a virtual classroom, e-
content, e-teacher, e-student, and assessment and evaluation components. These components come together with
their unique features and form an integrated structure. The trainer’s mastery of the distance education system will
make it easier for himor her to organize and run the system. An instructor in distance education should organize

* Corresponding Author: Nesrin Hark Séylemez, nesrin_hark@hotmail.com
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the lesson in accordance with virtual environments, identify the needs of students in virtual classrooms, use
methods and techniques suitable for digital environments, make assessments and evaluations, and teach their
lessons interactively and with feedback.

In the distance education literature, studies are conducted on institutional support (Marshall, 2012; Naylor &
Nyanjom, 2021), technical support (Gunn, 2010), interaction (Bernard et al., 2009; Horzum, 2013), effectiveness
of distance education strategies (Barton, 2020; Gurung & Stone, 2020), problems experienced in the transition to
distance educationin different countries (Chiemeke & Imafidor,2020;Mailizar et al., 2020), students’ perceptions
of learning materials, peers,and teachers (Eom & Ashill, 2016;HsiehChang & Smith, 2008;Parahcoetal., 2016;
Weidlich & Bastiaens, 2018), and comparison of student satisfaction in distance education and face-to-face
education (He etal., 2021; Yen etal., 2018)

Education is a phenomenon that needs to be constantly evaluated and updated. Therefore, educational practices
should be evaluated by policymakers and education administrators, and their shortcomings should be addressed.
By doing so, similar problemswill be averted in distance education processes. Otherwise, these shortcomings will
lead to learning losses. The current study examines the views of individuals who have experienced the distance
educationprocess as bothstudents and teachers. Inthis context, the opinions of the participants about the problems
they encounter in the distance education process, the assessment and evaluation processes indistance education,
and the e-teacher competencies for an effective distance education process are investigated. This will make it
possible to identify problems that arise during the distance learning process and find solutions. The obtained
results will contribute to the improvement of distance education activities. This study is significant for all of the
aforementioned reasons.

In the current study, the opinions of individuals who both teach in K-12 institutions and receive postgraduate
education during the distance education process were consulted. It is expected that the obtained results will create
awareness about the problems experienced by academicians and teachers. The participants’ simultaneous
experience of the distance education process as both students and teachers will enable them to evaluate the
education process critically and from different perspectives. Another important aspect of the current study is that
itwill enable people, who are activelyinvolved inthe process as bothstudents and teachers to evaluate themselves.
Thus, individuals will be able to make self-evaluations by analyzing their behaviors and thoughts on the relevant
subject (Bruhnetal., 2015). Self-assessment isaprocess inwhich teachers evaluate their knowledge, performance,
beliefs, and competences (White, 2019). Self-assessment contributes to the professional development of teachers
(Ross & Bruce, 2007). Self-assessments enable identifying good and bad practices in distance education.

Distance education instructors should gain awareness of the planning, design, and execution of the education
process. The current study is important for educators to gain awareness of trainer competencies in an evolving
digital world. The findings related to teacher competencies in distance education can be described as a need
assessment study for teacher education programs. Within the scope of the current study, the following questions
were asked of participants:

Can you explain the problems you encountered as a teacher during the distance education process?

Can you explain the problems you encountered as a student during the distance education process?

As a student, can you share your views on evaluation processes in distance education?

As a teacher, can you share your views on evaluation processes in distance education?

Can you share your views on the competencies that an instructor should have in an effective distance
education process?

aghrwONE

Method
Research Design

The phenomenology pattern, which is part of the qualitative research method, was used in the current study.
Phenomenology is a pattern that allows people to express their thoughts, perceptions, perspectives, and feelings
about a certain concept or phenomenon and is used to express howthey experience this phenomenon (Rose et al.,
1995; van Manen, 2016). The phenomenology design was considered appropriate because this study aims to
examine the experiences of the participants as teachers and students.

Participants



IJCER (International Journal of Contemporary Educational Research) 133

The participants were chosenusing criterion sampling, one of the purposive sampling methods. Criteria-based
sampling is the inclusion of situations that meet the determined criteriato reach the best data sources suitable for
the research (Patton, 2014). The participants were chosen based on the criterion that they simultaneously
participated in the distance education process as both students and teachers. The study group consists of
individuals enrolled ina graduate education program at a state university in the spring semester of the 2020-2021
academic year and actively teaching at K-12 institutions inthe same period. The participants were coded starting
fromP1to P14. Information about the study group is presentedin Table 1.

Table 1. Information onthe study group

Gender Age Seniority Branch
Female 28 5 Maths
Female 37 15 Technology and Design
Male 42 5 Social Sciences
Male 28 4 Maths
Female 29 5 Turkish language
Male 28 3 Science
Female 26 4 English language
Female 27 4 English language
Female 26 4 English language
Male 25 1 Elementary school
Female 30 5 Social Sciences
Male 28 5 Maths
Female 39 15 Elementary school
Male 40 4 Religious education

Table 1 shows that 6 of the participants are male and 8 are female, with ages ranging from 25 to 42. Of the
participants who teach in K-12 institutions, 3 are math teachers, 3 are English language teachers, 2 are social
sciences teacher, 1 is atechnology and design teacher, 1 is a Turkish language teacher, 1 is a religious education
teacher,and 1 is a science teacher.

Data Collection Tool and Data Collection

A semi-structured interview formis used in the current study. Initially, a draft formwas created in line with the
data obtained from the literature. According to the recommendations of two experts in the fields of distance
education and language, the form was reviewed for clarity, adequacy, and suitability of the questions, and any
necessary changes were made. A pilot study was performedwith two participants, who fit the criteria but were
not part of the study to determine the clarity of the questions. After the pilot application, the questions were
revised, and the final form of the interview form was established. Interviews were conducted with 14 voluntary
participants. The participants were informed about the purpose of the research before the interview. It was
explained to the participants that they could discontinue the study without any responsibility, that their identity
informationwould be kept confidential inthe researchresults, and that the results would only be used for scientific
purposes. Interviews started in October 2021 and were completed in December 2021. Interviews lasting 30-40
minutes were conductedwith the participants on the days and hours they chose, and their perspectives on the topic
were attempted to be examined in depth.

Analysis of Data
The Miles-Huberman qualitative analysis model was used in the analysis of the data (Miles & Huberman, 1994).

Miles - Huberman model can be defined as three parallel flows of activities, namely, data reduction, data display,
and conclusion drawing or verification. The stages of the Miles Huberman model are given in Figure 1.
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> Data Reduction >> Data Display >>Conclusion Drawing/"eri%

Figure 1. Miles-Huberman’s components of data analysis

To ensure validity and reliability in qualitative research, it is necessary to explain the data collection and analysis
process in detail, to extract the coding key, to create the themes based on the coding key, and to calculate the
consistency between the coders. Inthis context, the steps followed in the process of collecting and analyzing data
should be explained in detail (Rourke & Anderson, 2004).

Coding can be reviewed by the same coder 10-14 days later, after the analysis of qualitative data, to guarantee the
consistency of the results. (Flick, 2014). The analyses were repeated 10 days later to ensure coding reliability.
Miles & Huberman’s (1994)reliability formula (consensus/ (consensus + disagreement)) was used to calculate
the reliability coefficient between the two encodings. The coding consistency was calculated as 92%. In addition,
credibility is maintained by making direct quotations from the obtained interview texts (Creswell & Creswell,
2017;Johnson & Christensen, 2019). Direct quotes from participants are kept anonymous, and individuals are
coded as “P+Number” within the context of study ethics. To ensure external validity, the research design, study
group, data collectiontool, data collection, data analysis, and organization of the findings were describedin detail.
Additionally, the participants of the study were selected from suitable individuals who would contribute to the
purpose of the study.

Findings

The problems encountered as a teacher during the distance education process

The participants were asked about the problems they encountered as teachers during the distance education
process, and the findings are presented in Table 2.

Table 2. The problems encountered as a teacher during the distance education process.

dimension  Decrease intime allotted to education due to responsibilities at home
The emergence of inequalities of opportunity among students
Pessimism caused by inequality of opportunity in students
Lack of knowledge about infrastructure and hardware usage
Family Families assigning children different responsibilities at home

Theme Sub Theme  Code f
Inability to adapt methods and techniques to online environments 7
Inexperience in preparing lesson plans, content, and materials 6
Difficulties in identifying student learning needs 5
Difficulties inensuring active participation of the students in class 5
Instructor . . Lo .
dimension Inexperience in assessment and evaluation in distance education 5
Difficulties in providing student motivation in virtual classrooms 4
Lack of motivation caused by impossibilities 4
Problems Lack of knowledge about infrastructure and hardware usage 4
ﬁrs]c;l;?;ﬁ(r;d Other responsibilities at home (like taking care of childrenand cooking) 3
education Students” lack of active participationinthe class 8
as a teacher Absenteeism problems in education 8
Quick distractionin front of the screen 5
Student Lack of motivation in students 5
4
4
4
4
3
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dimension  Lack of interest by families in their children’s education process
Family pressure put onchildren
Intervention of families in educational planning
Internet connection problems
Infrastructure, Lack of hardware and hardware malfunction
harc:]vva_re ?nd Lack of a physical environment suitable for live lessons at home
en?/i ryosrlﬁr?ent Systemic errors
dimension Browser problems
Network problem for mobile devices
Insufficient interaction
Social Uncertainty of the boundaries of private life
interaction  The discomfortof being constantly called by students and parents
dimension  nability to establish healthy dialogues
Social skill development is not supported
Process Stressful conduction
dimension  Tiresome conduction

A BAINDW WA N[W Ol OO O© OIN W W

According to Table 2, the problems that the participants face in distance education as teachers are grouped under
the sub-themes of instructor dimension (9 codes), student dimension (8 codes), family dimension (4 codes),
infrastructure, hardware, and physical environment dimension (6 codes), social interaction dimension (5 codes),
and process dimension (2 codes). The statements of some of the participants are as follows:

P1: Since distance education is asituation that I have encountered forthe firsttime, I had difficultiesin preparing
the lesson plan, content, and material...

P2: The biggest problem I faced as a teacher was the low participation of our students...
P4: It was not possible to establish a healthy dialogue with the students. ..

P6: Indistance education, every student had our number, and every parent was able to call us at any time. It never
occurred to any parent that we also have a family and that they cannot call us whenever they want...

P9: I did not have the necessary device and internet infrastructure to teach the math lesson. (I think a tablet and a
PC pen are needed.) Typing with a mouse on the PC was causing a waste of time and a disorganized screen
display....

P10: In my opinion, the lack of a social dimension to learning in online learning environments and students’
motivation problems were among the biggest problems. ..

P14: Of course, we had problems due to our lack of knowledge of distance education. During the graduate process,
I saw that many of our professors who have been in the academy for many years also experienced the problems
we experienced, and this situation negatively affected the efficiency of the lesson in every sense...

The problems encountered as a student during the distance education process

The participants were asked about the problems they encountered as students during the distance education
process, and the findings are presented in Table 3.

Table 3. The problems encountered as a student during the distance education process

Theme Sub Theme  Code
Problems | Inexperience inassessment and evaluation in distance education
encountered nstructor Inadequate planning of the education process

- dimension L
in distance Lack of motivation in virtual classrooms

B OO O =
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education Failure of the instructor to use different methods and techniques inthe 4
as a student class

Instructor not starting the course ontime 4
The instructor’s failure to prepare the physical environment and 4

equipment before the class
The instructor’s inability to use digital technologies properly 3
Lack of knowledge about infrastructure and hardware usage 3
Quick distractionin front of the screen 5
Student Lack of knowledge about infrastructure and hardware usage 4
dimension  Physical discomforts caused by constantly sitting in front of the screen 4
Having to learn most things by his or her own effort 4
Internet connection problem 6
Infrastructure, Browser problems 4
hardr\]/var_e, fmd Lack of hardware and hardware malfunction 4
en?/i r)f:r:r?ent Systemic errorsor deficiencies 4
dimension Network problem for mobile devices 3
The unsuitability of the home environment for listening to lectures 3
Social Insufficient interaction 8
in_teract_ion Instructor’s unwillingness to communicate with students outside of the 5

dimension class

Process Stressful conduction 5
dimension  Tiresome conduction 3

According to Table 3, the problems that the participants face in distance education as students are grouped under
the sub-themes of instructor dimension (8 codes), student dimension (4 codes), infrastructure, hardware, and
physical environment dimension (6 codes), social interaction dimension (2 codes), and process dimension (2
codes). The statements of some participants were as follows:

P2: The most important problem | faced as a student was communicating with our teachers. We, who are in the
status of teachers, had to apply to second or, in some cases, third parties in order to communicate with our
instructors as students. ..

P3: Quick distractionwhile listening to lectures and the unsuitability of my home environment for listening to
lectures were pushing me hard. ..

P5: As a student, | had a hard time as some of the lecturers did not attend the class on time, did not lecture fluently,
and microphones or materials were not ready. In addition, the process would be much easier if notifications such
as “your exams are now uploaded to the system” and “homework has been given” were sent to the students as a
message...

P7: The eye and back pain caused by lookingat the screenfor long hours had a negative effect on me. Systemic
problems made communication difficult during the course...

P10: The fact that the majority of our instructors were quite unfamiliar with distance education was an important
problem in terms of the efficiency of the lessons...

Views on assessment and eval uation processes in distance education as a student

Participants were asked for their opinions on the assessment and evaluation processesin distance education as
students, and the findings are presented in Table 4.

Table 4. Views on assessment and evaluation processes in distance education from a student perspective

Theme Sub Theme Code
Assessment Measured learning Cognitive gains at the knowledge level 7
and evaluation outcomes High-level cognitive gains 2
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in distance Homework report 11
ed“aci'uodrég[om A Cand Online discussions 5
sessment an .
perspective evaluation tools Presentation 4
Project 2
Exam 2
Assessment and Result oriented 9
evaluation system Process oriented 3
Other factors that affect ~ Student attendance 4
the evaluation Instructor’s prior knowledge of the student 2
Invalid and unreliable assessment and evaluation 6
Unclear boundaries and wide scopes of the homework 6
Unclear and incomprehensible homework or exam 4
instructions
Failure to identify learning deficiencies 4
Negative situations Homework upload/download problems due to systemic
deficiencies
Formation of learning deficiencies due to a lack of 4
feedback
Inadequate planning or uncertainties inthe process 4
Technical problems in online exams 2
Contribution of homework that requires high-level skills 4
Positive situations to learning
Being efficient interms of learningto learn 2

According to Table 4, the views on assessment and evaluation processesin distance education as a student are
grouped under the sub-themes of measured learning outcomes (2 codes), assessment and evaluation tools (5
codes), assessmentand evaluation systems (2 codes), other factors that affect the evaluation (2 codes), negative
situations (8 codes), and positive situations (2 codes). The statements of some participants were as follows:

P4: Since the evaluations are made with homework, I think that it is inadequate to measure whether the
information is actually gained or not...

P5: Evaluations were made with assignments. Some of the assignments were rote-based and meant only for
writing and sending, so they didn’t make any sense...

P7: Evaluations in the distance education process were made through class participation, in-class presentations,

and research assignments. Research assignments have been fruitful for my personal development and ability to
learn...

P8: I think that the evaluations are invalid and unreliable. The lack of planning for assessment and evaluation and
the uncertainties in the process created stress for us...

P10: The fact that the evaluation processesare not well planned and the technical problems experienced during
the online exams are among the problems I see...

P11: Aprocess-orientedevaluationwas made, and discussionenvironments that required high-level interpretation
skills contributed to learning. ..

P13: Most of the courses were evaluated with the homework uploaded to the system. I think the evaluations made
did not reflect the truth in any way...

Views on assessment and eval uation processes in distance education as a teacher

Participants were asked for their opinions on the assessment and evaluation processesin distance education as
teachers, and the findings are presented in Table 5.
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Table 5. Views on assessment and evaluation processes in distance education from a teacher’s perspective

Theme Sub Theme Code f
Measured learning ~ Cognitive gains at the knowledge level 5
outcomes High-level cognitive gains 2
Online discussion 5
Msess_ment and Exam 5
evaluation tools
Homework 2
Assess(;nent Assessment and Result oriented 9
an : .
o evaluation system
evaluation in 3% Process oriented 5
distance Other factorsthat ~ Student attendance 4
education affectthe evaluation  Student success before distance education 3
froma Inability to make in-class assessments due to lack of regular 6
teacher attendance to classes
perspective Failure to identify learning deficiencies 5
Negative situati Invalid and unreliable assessment and evaluation 4
egative situations Inexperience inassessment and evaluation in distance education 4
The pressure created on the students by the uncertainties in the 4
assessment and evaluation processes
Difficulties inaccessing assessment and evaluation materials 3

According to Table 5, the views on assessment and evaluation processesin distance education as a teacher are
grouped under the sub-themes of measured learning outcomes (2 codes), assessment and evaluation tools (3
codes), assessment and evaluation systems (2 codes), other factors that affect the evaluation (2 codes), and
negative situations (6 codes). The statements of some of the participants are as follows:

P2: Especially inmy field of technology and design courses, we have never had the chance to learn face-to-face.
We had to evaluate according to class participation...

P5: Since | could not take a face-to-face exam, | graded my students accordingto criteria such as attending live
classes, answering the questions in the lesson, and doing the homework given...

P7:1 made the evaluations considering the previous performances of the students since they did not attend the
classes or could not attend the classes. ..

P8: During the pandemic, | had great difficulties in the evaluation processes because | had no experience in
assessment and evaluation in distance education...

P12: Itis impossible for me to talk about a healthy evaluation since we did not receive training on measurement
and evaluation in distance education...

Views on the competencies that an instructor should have in an effective distance education process

The participants were asked for their opinions onthe competencies that an instructor should have in an effective
distance education process, and the findings are presented in Table 6.

Table 6. Views on the competencies that an instructor should have in an effective distance education process

Assessment and Result oriented
evaluation system  Process oriented

Theme Sub Theme Code f
Measured learning ~ Cognitive gains at the knowledge level 7
outcomes High-level cognitive gains 2
Assessment and Homework report 11
evaluation in Online discussions 5
. . Assessment and .
distance education . Presentation 4
evaluation tools X
from a student Project 2
perspective Exam 2
9
3




IJCER (International Journal of Contemporary Educational Research) 139

Other factorsthat ~ Student attendance

affect the evaluation  Instructor’s prior knowledge of the student
Invalid and unreliable assessment and evaluation
Unclear boundaries and wide scopes of the homework
Unclear and incomprehensible homework or exam
instructions
Failure to identify learning deficiencies
Homework upload/download problems due to systemic
deficiencies
Formationof learning deficiencies due to a lack of feedback
Inadequate planning or uncertainties inthe process
Technical problems in online exams
Contribution of homework that requires high-level skills to
Positive situations  learning

Being efficient interms of learningto learn

Negative situations

N M INNEAEEA A B B OOOIMND

According to Table 6, the views on assessment and evaluation processesin distance education as a teacher are
grouped under the sub-themes of technical knowledge (6 codes), knowledge of instructional design (3 codes),
social skills (6 codes), knowledge of pedagogical content (11 codes), managementskills (3 codes), and knowledge
of assessment and evaluation (2 codes). The statements of some participants were as follows:

P1: Since the learner is alone in front of the screenin distance education and it is not possible to control what
he/she is doing, the instructor must carry out the process in a way that will attract the student’s attention to the
lesson...

P3: Unfortunately, not every student has the same conditions. Therefore, the teacher should be able to provide
flexibility in some aspects, taking the student’s conditions...

P5: First of all, trainers should be able to use informationtechnologies such as computers, tablets, and phones
well...

P7: A lesson plan should be prepared by being aware of individual learning skills and developmental periods. It
should be progressed according to the level of the students...

P8: In the distance education process, an instructor should be able to prepare digital content and have agood grasp
of the distance education platform used...

P10: One of the characteristics thata teacher shouldhave in the distance educationprocessis the ability to provide
flexibility to students and to empathize with them.

Results and Discussion

In the current study, the problems encountered by the participants in the distance education process inwhich they
took part as teachers were grouped under the sub-themes of “instructor dimension, student dimension, family
dimension, infrastructure, equipment, and physical environment dimension, social interaction dimension, and
process dimension”.

Within the literature, the problems related to distance education processesare described as the inability to carry
out the practical courses withthe desiredefficiency,alack of interaction, the inability to provide adequate support
for assessment and evaluation processes’ academic development of students, the inability to provide instant
feedback to students, educators lack of skills for distance education, and the inadequacy of infrastructure services
(Kog,2021;Oliveira et al., 2018). Active online learning processes tailored to the interests and requi rements of
the learners are required in distance education to address the deficiencies mentioned and increase interaction. For
this, active learning methods and techniques and different digital materials should be used. The use of various
technologieswill guarantee active student participation and improve learning interactions.

In terms of effectiveness, the distance education process is generally associated with interaction. (Simpson &
Anderson, 2012). There is a directly proportional relationship between interaction and students’ success in
distance education (Cheng & Chau, 2016). To increase the interaction in distance education applications, online
learning experiences should be used (Salmon, 2013). The interaction and cooperation between the learner -learner
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and the learner-teacher must be supported by technology-basedapplications. Technology-basedresearch-learning
communities that support knowledge sharing, knowledge exchange, and development make the learning process
efficientand effective for all stakeholders (Van Weert, 2006). Educators can create virtual communities for this
purpose. The main purpose of creating these communities is to prevent students from being isolated and help them
feel connected to each other, to the educator, and to the learning community (Gohl, 2020).

The learning and teaching process needs to be organized in a way that appeals to students with different learning
styles. In addition, the learner needs to switch fromthe passive participant role to the active learnerrole, to actively
experience the learning process, which will ensure efficiency in education. Some of the targeted gains may not be
achieved during the learning process. ldentifying these deficiencies is among the duties of the teacher. Identifying
these deficiencies in distance education may be more difficult than in face-to-face education. In fact, participants
claimedthat itis difficult to determine the learning needs of students in distance education.

Individuals studying in distance education find learning environments that allow learner-teacher, learner-learner,
and learner-content interaction enjoyable. Making learning enjoyable increases the student’s motivation
(Holmberg, 2005). In distance education, students are open to external stimuli in their environment. For this
reason, they may lose their interest in the lesson, their concentration may deteriorate, and they may experience
motivational problems. In the current study, it was found that the instructorshad difficulties providing student
motivation in virtual classrooms.

In the current study, the participants stated that the students did not actively participate inthe lesson and that they
had absenteeism problems. For the continuity of the learning process in distance education, learners should be
integrated with peer groups, academic systems and social systems. The interaction provided in online course
processes is highly effective in fostering the learner’s desire to continue online courses (Croxton, 2014). To
increase interaction, the instructor must be accessible to the students and guide them. Another important issue
identified in this research is the uncertainty of the private lives of the instructors in the distance education
processes. Distance education has made the boundary between family time and work time more permeable than
ever before (Mesch, 2006).

Some problems that teachers encountered during the distance education process were found to be grouped under
the subtheme of “student dimension”. Some of the characteristics that learners must have in order to be successful
in distance education are stated as being able to learn with limited support, managing time, communicating with
instructorsonline, frequently checking e-mail, having self-confidence, communicating with other learners onlire,
using technology at abasic level, and having self-discipline (Beaudoinet al., 2009). The features of learners, such
as technology self-efficacy and self-regulation skills, can be effective for learning outcomes in distance education
(Wang et al., 2013).

In the current study, the problems encountered by the participants in the distance education process inwhich they
took part as students were grouped under the sub-themes of “instructor dimension, student dimension, family
dimension, infrastructure, equipment, and physical environment dimension, social interaction dimension, and
process dimension”. In the literature, it is stated that students experience difficulties suchas independent learning,
time management, maintaining motivation, and problems such as accessibility, the digital divide, and inequality
in the online learning process (Lee etal., 2021; Shin & Hickey, 2021).

Under the sub-theme of the “instructor dimension” from the student’s point of view, the following codes are
found: Inexperience in assessment and evaluation in distance education, inadequate planning of the education
process, lack of providing motivation in virtual classrooms, failure of the instructor to use different methods and
techniquesinthe class, the instructor not starting the course ontime, the instructor’s failure to prepare the physical
environment and equipment before the class, the instructor’s inability to use digital technologies properly, and a
lack of knowledge about infrastructure and hardware usage are among the reasons for this failure. Since there is
no physical interaction indistance education, students may feel lonely and distracted during the class. In order to
prevent this, students’ attention should be drawn to the lesson, and students should be motivated by interacting
with them. Drawing attention to the subject of the class and explaining the importance of the lessonwill have a
positive effect on the students' motivation. Students will be involved in the process as their motivation increases.
In order to motivate the students to attend the class, different visuals and humorous elements can be used, and
discussion environments can be organized. Furthermore, considering the problems experienced by students in the
study, it is possible to say that pedagogical support is an important need in the process of distance education.

Assessment and evaluation are two of the most important components of education. The assessment and
evaluation process allows for evaluating the learning levels of students, identifying learning difficulties, and
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making necessary improvements. In the current study, the opinions of the participants about the assessment and
evaluation processes indistance education as students were gathered under the sub-themes of measured learning
outcomes, assessment and evaluation tools, assessment and evaluation systems, other factors that affect the
evaluation, negative situations, and positive situations. When the views on assessment and evaluation processes
in distance education are examined from the teacher’s perspective, the sub-themes are found to be similar, except
the “positive situations” sub-theme does not occur.

Participants talked about similar situations regarding learning outcomes measured in assessment and evaluation
from the perspective of both students and teachers. It has been found that the learning outcomes measured from
both student and teacher perspectives are mostly cognitive gains at the knowledge level. The majority of the
participants stated that the behaviors in the lower levels of Bloom’s taxonomy were measured. However,
according to the digital bloom taxonomy, assessment and evaluation of all stages of the cognitive field are
possible. That isin rememberingsteps, short-answer tests, multiple-choicetests, poster presentations, and lectures;
in comprehension steps, written reports, multiple choice tests, short answer questions, summaries, poster
presentations, comparisons, and discussions; in analysis steps, diagrams, role-playing, following directions,
simulations, projects, case studies, surveys, discussions, and graphics; in evaluation steps, generating hypotheses,
projects, creative activities, articles, and simulation; in creation stages, projects, case studies, criticisms, and self-
evaluations are suggested (Churches, 2008). Handling and implementing the specified activities holistically will
increase the efficiency of the assessment and evaluation process indistance education.

In the current study, it was discovered that both traditional and non-traditional tools were used for assessment and
evaluation in distance learning. In distance education, alternative methods based on the constructivist approach
(such as product files, performance evaluation, and projects) should be given more place instead of traditional
measurement tools (classical written exams, multiple choice, essay writing, true-false exams, and filling in the
blanks) (Simonsonetal., 2019). Additionally, assessments can be made using self and peer assessments (Alvarez
et al., 2012), online discussions (Kent et al., 2016), feedback, and students’ learning analytics (Nyland et al.,
2017). Howewer, it is possible to say that designing and implementing online assessment in general is a difficult
topic (Athertonetal., 2017).

From the student’s point of view, the “assessment and evaluation tools” sub-theme includes “homework report,
online discussions, presentation, project, and exam” codes, while the “assessmentand evaluation tools” sub-theme
from the teacher’s perspective includes “online discussion, exam, and homework” codes. Homework and online
discussions were found to be the most preferred assessment and evaluation tools. Participants stated that
homework that requires high-level skills contributes to learning and is productive in terms of learning to learn.
Participants stated that result-oriented evaluations were carried out heavily in distance education.

The feedback used in distance education is very important for the students. Feedback greatly contributes to
students’ ability to organize and control their own learning experiences and gain autonomous learning experiences
(Evans, 2013;Price et al., 2010). Feedback can add new information to individuals’ knowledge, confirm their
existing thoughts, reconstruct their existing knowledge, or correct their misunderstandings (Peterson & Irving,
2008). Therefore, it is possible to say that feedback has a formative role (Alvarez et al., 2012). When students do
not get feedback, they might assume that their instructorsare not concernedwith their performancesinthe learning
environment (Miller & King, 2003). Due to this reason, students may become disinterested in the lesson, lose the
desire to learn, and become less motivated. Positive feedback increases the motivation of individuals to realize
their potential. It is possible to ensure the realization of permanent learning with didactic feedback.

In the current study, it was found that the assessment and evaluation process is an important issue that needs to be
improved from the perspective of both the student and instructor. It was stated that assessment and evaluation in
distance education are invalid and unreliable from both the teacher’s and student’s points of view. It is also found
that the instructor’s knowing the student beforehand and the student’s attendance status are factors affecting the
evaluation process. The inability to comprehensively measure the post-training learning outcomes of distance
education students, the lack of use of different assessment and evaluation tools, and the lack of systematic
assessment and evaluation may have negatively affectedtrust in the assessment and evaluation process. Using
different assessment and evaluation techniques in distance education and making process evaluations rather than
product evaluations will increase confidence in assessment and evaluation.

Successful distance education instructors should be aware of the similarities and differences between face -to-face
and distance education and apply this knowledge to the distance education process. (Palloff & Pratt, 2011). In
order for distance education to be effective and successful, instructors must have some qualifications. Teacher
competencies for e-learning processes, which are based on technology, are defined as e-teacher competencies or



142 Hark-Soylemez

online teacher competencies. Some researchers rank online competencies as personal, social, pedagogical, and
technological (Baran & Correia, 2014; Guaschetal., 2010). Bailie (2011) listed the most preferred competencies
as content, feedback, social, and managerial. Outcomes of the current study indicate the competence areas that
teachers should have as technical knowledge, knowledge of instructional design, social skills, knowledge of
pedagogical content, management skills, and knowledge of assessment and evaluation.

In order for the distance education process to be successful, the instructor must have sufficient knowledge about
distance education. In distance education processes, instructors should perform different actions, such as adapting
their pedagogical knowledge to online environments, using technology effectively, and transferring content to
digital environments. It is stated that online instructors should have pedagogical, content, design, technological,
social, and communication skills (Albrahim, 2020). Additionally, instructors should design teaching methods and
strategies suitable for live class processes in line with pedagogical principles and organize activities to increase
the motivation of learners (Bawane & Spector, 2009; Kassandrinou et al., 2014; Roblyer & Doering, 2013).

The activity development skill of the instructor is very effective in increasing the quality of distance education
(Lerra,2014).In orderto meetthe needs of learnerswith different learninglevels and styles in distance education,
instructors need to design and use interactive activities, solve problems that online students may encounter, and
improve their technical skills (Martin & Parker, 2014). Gagne’s nine-step model for teaching is one of the most
accepted proposals for the design of distance education course activities (Reisner & Dempsey, 2021). The first
three steps of the Gagne model consist of suggestions for attracting attention, communicating goals, and linking
previous learning. Studies showed that these suggestions could be taken as a basis for evaluating the classes
(Martinetal., 2004; Ugras etal., 2016).

The materials prepared according to the objectives of the course are essential for the effective and efficient
executionof the distance education process. The instructor shouldbe able to prepare digital content or reachdigital
contentsuitable for the purpose. Using materials in distance education can guide the teacher to conduct the process
well and enable the students to focus their attention and make what they learn permanent. However, the material
used should be suitable for the objectives of the course and the level of the student, enriched with visuals,
remarkable, and up-to-date. These materials can be used for different purposes, such as informing the student
about what to do in the lesson beforehand, gaining the student's attention during the lesson, helping the student
make sense of the subject, and reinforcing the subject and giving feedback after the lesson.

Educators should be able to take learning to higher lewvels by using the techniques most suitable for student
characteristics and learning goals (Kog, 2021). It is recommended to use the Digital Bloom Taxonomy in the
gradual classification of learning in distance education. Churches (2008) updated the Bloom Taxonomy to create
this taxonomy for use in distance education procedures. The Digital Bloom Taxonomy contains important clues
to strengthenand enrich the processes of distance education. It also guides educators in re flecting practice-based
courses in distance education on the processes. According to this taxonomy, activities such as making virtual
presentations, sharing documents, and conducting virtual interviews can be done in the application step. In the
analysis step, activities such as creating virtual graphics, preparing reports,and using mind maps can be achieved;
in the evaluation step, activities such as creating a network, preparing panels, doing research, and conducting peer
evaluation activities via blogs or wikis can be achieved. At the highest level of creation, activities such as making
a podcast series consisting of original content and writing a program using a programming language can be
included.

Evaluating the results of the current study in general, it is seen that a successful education and training process is
directly related to the competencies of the instructor. A high level of interaction between the learner and the
teacher can be achieved through the instructors’ knowledge and practice of distance education competencies. In
this manner, communication problems during the learning process will be avoided. Students will have a positive
attitude and motivation toward the distance education process. Thus, an effective education will be realized.

Suggestions

e Seminars on lesson planning, content, material preparation, assessment, and evaluation processes should
be given to distance education educators. Training activities for instructors organized for distance
education should be widespread and continuous.

e In-service training should be given at regular intervals to overcome the problem of instructors adapting
to digital environments.
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e To increase the effectiveness of the educationprocess, the usage of different educational materials should
be ensured.

e Applications such as chat rooms and discussion groups should be used to ensure interaction in distance
education.

e Inordertoincrease the efficiency of distance education, studies should be conductedto increase the self-
control skills of learners who are not in the same environment as the instructor.

e The assessment and evaluation process should be clearly explained to the student, and the student’s
anxieties regarding the assessment process should be reduced.

e Evaluation criteriashould be shared with students to ensure confidence in the assessment and evaluation
Processes.

e Information guides should be prepared for students about the exam systems to be used in distance
education.

e Assessment and evaluation tools used in distance education should be diversified.

e Assessmentand evaluation activities in distance education should be brought to a level that will allow
the development of high-level thinking skills in 21st century learners.

e The validity and reliability of the measurement tools used in distance education should be increased.

¢ Indistance education, not only result-oriented but process-oriented evaluations should be made.
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Abstract

Although the Rasch model is used to measure latent traits like attitude or ability where there are multiple latent
structures within the dataset it is best to use a technique called the Mixture Rasch Model (MRM) which is a
combination of aRasch model and a latent class analysis (LCA). This study used data from asurvey for teachers,
teacher candidates, and teacher education program faculty with a sample of 296 candidates, 648 graduates, and
501 program faculty. Survey items based on these competencies were administered to in one Western state to
ascertain how well the program candidates attended prepared them for the teaching profession. The 40 items
commonto surveys of the three groups were submitted to mixture Rasch analysis to determine whether distinct
patterns of item response were discernible. Analyses yielded two classes which brings the construct validity of
the surwvey into question. Results showed that the Mixture Rasch Model is and can be useful to determine sub-
groups for survey researchers. This research presents ademonstration of usefulness of the Mixture Rasch Model
for the analysis of survey data.

Keywords: Mixture rasch model, Validity, Survey research, Teacher effectiveness
Introduction

The mixture Rasch model was first introduced by Rost in 1990. The model was proposed to create acombination
of the Rasch model with latent class analysis. Main assumption is that Rasch model holds for all participants
within a latent class, but it allows for different sets of item parameters between the latent classes (Rost, 1990). As
a result of this, the model might be applied to validate responses to atest or questionnaire. Since the Rasch model
has some strict item and homogeneity assumptions, the MRM becomes useful when some itemand population
homogeneity assumptions are relaxed. If it is known that there are heterogeneous structures inthe population, a
single population assumed statistical model might not produce valid results (Sen, 2016).

Basically, mixture Rasch models are a combination of two models: a Rasch model a latent class analysis model
(Kaiser & Keller,2001). One main advantage of this useful combination is unlike the quantitative information
provided by Rasch models, mixture Rasch models supply informationabout quantitative and qualitative structures
within the dataset. If there are multiple latent structures within the dataset traditional IRT models may produce
biased results. However, the mixture Rasch model overcomes this issue and becomes handful. Mixture Rasch
models can detect participant heterogeneityand the related itemstructures, the size of latent classes, and the latent
score distribution (Baghaei & Carstensen, 2013). MRM not only detects the subclasses based on qualitative
information but also invastigates quantitative information about the sample and the scale used for data collection
(Sen, 2016). Another advantage of MRM is when researchers think that participants use different strategies or
there are instructional differences, curriculum etc. or a model including additional factors of quantitative
differences within strategies MRM becomes more useful (Toker & Green, 2021).

MRM is primarily utilizedto investigate individual variations in strategy usage and knowledge disparities,aswell
as to explore unidimensionality and validation (Baghaei & Carstensen, 2013). When data fails to conform to the
typical unidimensional Rasch model, MRM identifies the subgroups or latent classes within the entire sample that
adhere to the Rasch model. These subgroups are, in essence, the latent classes that differ qualitatively. MRM
identifies subgroupswith DIF, rather than conducting DIF across manifestvariables such as sex or native language
(Pishghadam et. al., 2017). Once latent classes are identified, the content of the items must be scrutinized to
determine the nature of the qualitative distinctions between the classes that caused the DIF. The subsequent step

* Corresponding Author: Turker Toker, turker.toker@usak.edu.tr
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is to examine the nature of the classes and establish how they vary. In other words, class membership should be
associated with some qualitative differences in test-takers. Such differences may indicate vital factors in the
learning process and may contribute to substantive theories (Baghaei & Carstensen, 2013).

Additionally, if a model with two or more latent classes provides a better fit than a model with only one latent
class, the measurement invariance assumption is violated and a single Rasch model is not a fit. When there are
more than one latent classes in the dataset, separate Rasch models with separate sets of item difficulties are
required. These different item difficulties are considered latent sub-groups where they are not determined by
covariates (Frick, Strobl, & Zeileis, 2015).

The Mixture Rasch Model

Mislevy and Verhelst (1990) and Rost (1990) used the dichotomous MRM as a first application of Mixture Item
Response Theory (MixIRT) model to explore unobserved heterogeneity in a population by revealing different
latent subgroups of individuals based on their observed response patterns. Dallas and Wilse (2014) used the
Mixture Rasch Model to demonstrate all stages of model estimationand selection, description of model results,
and follow-upanalyses using real survey data. It was expectedthat the MRM would identify classes of individuals
who hawve different response patterns onthe survey. Mixture IRT models possess an advantage over IRT models
inthat they offer not only quantitative data but also qualitative data pertaining to both the itemsand the test-takers,
in contrast to IRT models which only provide quantitative information (Sen & Toker, 2021). Following
mathematical formulas used by Rost (1990) to explain the proposed model.

If p,;4 indicates personv answering “yes” or correctly answering item i and this person belongs to latent class g
then one can say that subjects’ response probabilities can be shown by the dichotomous Rasch model

exp(Tyg+ 0ig) (1)

Pvig = [1+exp(Tyg+ 0ig)]’

where t,,, is the participant’s ability and o;4is the item easiness parameter. Within each latent class g an

indeterminancy constraint ), g; g = 0 musthold. Furthermore, if the researcher thinks latent classes are mutually
exclusive and exhaustive, structure of the latent class is as follows:

Pvi = z Ty Pvig

9

exp(Tyg+ oig)
Z g9 Trrexp(tyg+ o] (2)

where p,,; is the unconditional response probability and 7, is the class size parameter or “mixing proportion with

constraints between 0 and 1 and Zg Ty = 1.

To define the entire model since simpler models do notexplain and specify how to deal with the personparameter,

T,g » It is crucial to control the person parameters using a Rasch-like model structure. To get the likelihood
function, it is also important to get the pattern of probabilities p(x) which is X = (X1, X2, ... . Xi .... Xk ) where X;
= 0or 1. So the formulafor the pattern probability can be:

p (x) = Xgmg p(x|8) ©)

where p (X | g) is the product of response probabilities defined by Equation 1 over all items. In the Rasch model
the number of correct item responses is used to estimate . So, all persons with the same score r have the same ©
score. As a result of this, the pattern probability p (x| g) can be rewritten with the score r associated with a given
patternas follows

px|lg=pElgrep(lg). (4)
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This factorization is quite important and useful since only the first factor depends on the item parameters Oig.

p (x| gr) = exp(2;xioyg) / Pr[exp(o)] . ()

In this formula, @ values are the symmetric functions of order r of the delogarithmized item parameter values.
Moreover, only the second factor depends on the ability distributionin class g. The MRM is also a “distribution
free” model just like the simple Rasch model.

A combination of all these elements defines the likelihood function of the model as follows;

L= 1Sy mymrg exp (T xioy,) / Or [exp(a)]} "™ (6)

where n(x) denotes the observed number of response patterns x, and the score probabilities ,, = p (r | g) have
been rewritten by using Greek letters for renaming the model parameters.

Using the model formulas, the number of independent model parameters is constructed as follows:

h - 1 class size parameters My where h is the number of classes,

(k- 1) h class-specificitem parameters, where k is the number of items measured and must be lowered
by 1 because of the norming constraint, and

2 + h (k - 2) class-specific score probabilities, because one parameter in each class depends on the
samplesize and the class size, and the two parameters for the 0 and 1 vectors are class independent

As it can be seen from Equation 1, the Rasch model is a one-class solution of the proposed model. Additionally,
the same Equation is a special case of a simple latent class analysis.

Professional Preparation Survey

Research has shown that teachers play a critical role in enhancing student achievement (Goe, 2007; Hanushek &
Rivkin, 2010; National Research Council,2010). This finding has been made possible through better asse ssments,
P-12 standards, data systems, and statistical analyses such as growth and value-added modeling. It has been
established that effective teachers improve student achievement, while ineffective teachers negatively impact
students, sometimes for several years (Sanders & Horn, 1998; Sanders & Rivers, 1996). This result has propelled
researchand policytowards the next step: how do we ensure that all teachers are effective, and how do we support
them in developing the “sophisticated expertise” (Darling-Hammond & Bransford, 2005, p. 3) that characterizes
outstanding teaching?

A grant supported by the Institute for Education Sciences (Award #R305A120233) supported development of
assessments of preparation of teachers. As one of the early steps in this study, surveys were created to assess
perceptions of preparation from the perspectives of teacher candidates, recent graduates of teacher preparation
programs, and faculty members who taught in the teacher preparation programs. The purpose of this paper was to
examine whether responses to items reflecting perceptions of preparation yielded different item positions across
groups of survey respondents and so led to the existence of distinct latent classes. The existence of latent classes
suggest that the variable takes a different definition for different groups of respondents.

This grant began with the creationof Core Competencies (CCs) or competencies considered essential for effective
teaching. The survey examined here is based on the final CC’s. To identify Core Competencies (CCs), documents
regarding national teacher standards were examined. These included: The Interstate Teacher Assessment and
Support Consortium (INTASC), The National Council for Accreditation of Teacher Education (NCATE), which
is now CAEP, The National Board for Professional Teaching Standards (NBPTS), The Teacher Education
Accreditation Council (TEAC), and the exam elements of the Praxis I, which is a national teacher certification
test. In all, 16 sources were analyzed and represented in a matrix of the content of teacher preparation selected
on the dual justification that:

1) Policy licensure and accreditation restrictions are calling for these CCs in order to teach; and
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2) Programs are required to provide some evidence of how these CCs are incorporated into their program to
achieve accreditation/ licensure approval.

This initial mapping identified 12 potential CCs, each of which appeared in at least three of the 16 national or
state sets of licensure/accreditation standards and policy recommendations. In order to focus the study, the initial
12 CCs were narrowed based on existing research and whether the CC is likely to be taught in the program (rather
than being a selection criterion), is variable among programs, is observable, and is regularly employed in schools.
The 12 potential CCs were grouped into 8 CCs that were considered to have less overlap, with vignettes written
foreachwith 5-6 descriptors that would formthe basis for survey items. These eightareas became: demonstrating
mastery of and pedagogical expertise in content taught; managing the classroom environment; developing a safe,
inclusive, respectful environment for a diverse population of students; planning and providing instruction;
designing and adapting assessments, curriculumand instruction; engaging student in higher order thinking and
expectation; supporting academic language development and English language acquisition; and reflection and
professional growth. Details of these core competencies with descriptors can be found in Appendix A. No
informationwas available on whether surveys would measure similar constructs for all groups. Briggs etal. (2013)
analyzed data fromtwo of the three surveys, and concludedthat different approaches to examining dimensio nality
yielded different conclusions about program effects.

The present study examined the questionnaire validation to see if collected data yielded different sub-groups
within the selected groups. The main goal of this study is to present a demonstration of usefulness of the Mixture
Rasch Model for the analysis of survey data.

Method
Participants

Table 1 provides a comprehensive overview of the traits exhibited by the three groups of participants. However,
it should be noted that not all variables were gathered from all participants, partly due to confidentiality concerns.
The majority of respondents who were candidates or graduates were young, white females froma conventional
teacher education program. Most of the faculty members who responded had full-time involvement with the
program. The survey garnered responses from 296 candidates, 648 graduates, and 501 program faculty. These
faculty members were drawn from teacher preparation university faculty and field supervisor teaching faculty
responsible for overseeing clinical teaching preparation experiences.

Table 1
Gender of TIMSS-2011 Subjects (based on booklet selection)

Gender
Group Female Male

Selected % Selected %
Teacher Candidates  49.40 49 50.60 51
Program Graduates  49.10 49 50.90 51
Program Personnel  50.30 48 49.70 52

Note: Gender is shown in percentages.
Measure

The surwey, as described above, was created via literature review and a comprehensive analysis of sources of
standards for teacher preparation, to define eight competency areas (Hartnett-Edwards, Seidel, Whitcomb,
Spurlin, Anderson, Green, & Briggs, 2013) with one additional area suggested by an advisory panel. ltems were
writtenby project personnel and vetted through teacher educationprogramdirectors and aregional advisory panel.
After modifications based on a series of cognitive interviews, the survey was approved by a panel of deans of
colleges of educationin the state. Figure 1 provides an example of a partial survey page from one of the three
surveys. Further detail about the survey development and sample surveys can be found at the study’s online site,
www.portfolio.du.edu/IES.
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Figure 1. Detail of a survey page.

The body of the survey for teacher candidates was split into nine sections, with each section eliciting views about
an area of teaching competency. Each section contained three response scales oriented to appraisal of views about
how extensively the content reflected in the item was cowered in teacher preparation coursework-style
experiences, how intensively it was addressed in teacher field-based experiences (e.g., student teaching
placements), and perception of level of preparation overall. In total, the survey of teacher candidates contained
111 attitude items, 40 of which reflected overall satisfaction with the program. For additional details on these two
surveys, see Briggs et al. (2013) or the study’s site www.portfolio.du.eduw/IES.

The surwvey of teacher education program faculty contained 51 items. One item asked about extent of involvement
with the program and the remaining items asked “OVERALL, how well does the program prepare candidates to:”
where the remainder of the statement was taken from the wording for the candidate and graduate surveys. Only
the 40 items common to surveys of all three groups of respondents were used in the present study.

Procedure

The project staff generated the online surveys, consent forms, and email instructionsto access the survey. This
informationwas sentto directors of teacher preparationprograms in the state. Directors of the teacher preparation
programs sent a link to the survey via email to program teacher candidates with a request to complete the survey,
as data were to be used for program evaluation and accountability purposes. In addition, project staff pulled
publicly available district-school emails for 897 graduates which located recent programs’ graduate placements
in public school posts. Directors of teacher preparation programs were also sent a link to the personnel survey
with a request to convey the survey to their faculty and to mentors and lead teachers associated with the program.
The surveys were open from May 2012 through November 2012. Potential participants had approximately three
months to respond. Qualtrics (Qualtrics.com) was used as the online survey site; when the survey was closed, data
were downloaded as an Excel spreadsheet and transferred into a statistical software package. As the survey
invitations were sent by individual program directors and not by the project staff, accurate response rate
informationis notavailable. However, response rates of surveys of program personnel ranged fromapproximately
20%to close to 100% for different programs.
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Data Analysis

The responses were used to run the mixture Rasch model analysis using WINMIRA (von Davier, 2001a).
Although, items had four levels, they were recoded into dichotomous responses due to WINMIRA not being able
to handle the analysis. Since the data were sparse, competing models were selected by means of information
criterion values which were the Pearson Chi-square value and Cressie-Read statistic (Cressie & Read, 1984).
Information criteriaused in this study were the Pearson Chi-square value and Cressie-Read where larger values
show better fit (von Davier, 2001b). Once the latent classes were identified, item fit was examined.

Number of latent classes

To find the appropriate number of latent classes, competing models with one, two, three, and four latent classes
were fit to the data for the survey. Table 2 shows p-values of the Pearson Chi-square and Cressie-Read for the
four models. Table 2 suggests that there were two latent subgroups based on larger values of the Pearson Chi-
square and Cressie-Read. Results showed that the mean of the raw scores of class 1 was high (M=31.88 SD=9.26),
class 2 was medium (M=27.45, SD=11.10). Itis crucially important to compare item parameters across different
classes when deciding on number of classes.

Table 2

p-values of Model Fit Indices for the MRM

Model Cressie Read Pearson X2
1-Class 0.00 0.00
2-Class 0.08 0.13
3-Class 0.00 0.17

The final dataset consisted of 40 items with 576 participants. To determine the appropriate number of classes,
one, two and three class solutions were fit to the data (see Table 2). P-values for the dataset of Cressie-Read and
Pearson Chi-square were .08 and .13. Since the two class model had the appropriate p-value, a two-class solution
was selected. Class size values for each class shows that class 1 was expected to include about 72% of the sample.
Class 2 was expected to include about 28% of the sample. According to the Q-index, there was no need to remowe
any items since all of the items fit each class well (.05 < p < .95) (See Table 3). To obtain additional information
about the survey instrument or the IES grant project, readers can contact co-author Kent Seidel.

Table 3
Item fit assessed by the Q-index for all classes
Class -1 Class -2
p p
Item Q-index Zq (X>Z0q) Q-index Zq (X>20q)
11A 0.13 0.49 0.31 0.23 1.84 0.03
11B 0.12 0.48 0.32 0.13 -0.43 0.67
11C 0.12 0.19 0.42 0.11 -0.86 0.81
11D 0.12 0.62 0.27 0.17 0.47 0.32
I1E 0.15 1.93 0.03 0.20 1.26 0.10
I2A 0.11 0.19 0.42 0.25 1.52 0.06
2B 0.08 -0.49 0.69 0.23 1.65 0.05
12C 0.07 -0.57 0.72 0.22 1.08 0.14
12D 0.08 -0.40 0.66 0.13 -0.43 0.67
I2E 0.09 0.03 0.49 0.17 0.56 0.29
I3A 0.11 -0.06 0.52 0.12 -0.40 0.66
I3B 0.08 -0.50 0.69 0.11 -0.85 0.80
I3C 0.09 -0.21 0.59 0.13 -0.35 0.64
13D 0.10 -0.04 0.52 0.17 0.37 0.35
I3E 0.11 0.63 0.26 0.17 0.65 0.26
14A 0.09 -0.21 0.58 0.18 0.57 0.29
14B 0.09 -0.23 0.59 0.15 -0.03 0.51
14C 0.07 -0.67 0.75 0.06 -1.78 0.96
14D 0.08 -0.41 0.66 0.14 -0.26 0.60
I14E 0.10 0.07 0.47 0.13 -0.32 0.63
I5A 0.09 -0.13 0.55 0.13 -0.07 0.53
I5B 0.07 -0.75 0.77 0.15 0.24 041

I5C 0.07 -0.77 0.78 0.09 -0.88 0.81
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I5D 0.11 0.68 0.25 0.12 -0.29 0.61
I5E 0.07 -0.58 0.72 0.07 -1.59 0.94
I6A 0.13 0.20 0.42 0.06 -1.87 0.97
16B 0.08 -0.52 0.70 0.11 -0.92 0.82
16C 0.07 -0.56 0.71 0.11 -0.80 0.79
16D 0.12 0.20 0.42 0.17 0.79 0.21
I6E 0.12 0.32 0.37 0.09 -1.10 0.86
I7A 0.09 -0.23 0.59 0.05 -1.85 0.97
I7B 0.12 0.86 0.19 0.19 1.10 0.14
I7C 0.09 -0.38 0.65 0.14 -0.30 0.62
I7D 0.10 -0.16 0.56 0.13 -0.21 0.58
I7E 0.10 -0.07 0.53 0.17 0.40 0.34
IBA 0.12 0.17 0.43 0.08 -1.46 0.93
I18B 0.14 0.57 0.28 0.16 0.08 0.47
I18C 0.15 0.84 0.20 0.16 0.25 0.40
18D 0.08 -0.39 0.65 0.20 1.40 0.08
I8E 0.09 -0.33 0.63 0.29 2.06 0.02
19A 0.13 0.49 0.31 0.23 1.84 0.03
19B 0.12 0.48 0.32 0.13 -0.43 0.67
19C 0.12 0.19 0.42 0.11 -0.86 0.81
19D 0.12 0.62 0.27 0.17 0.47 0.32

Figure 2 shows that the two classes had different item difficulty parameters. Item difficulty estimates were
different for the majority of items.

—¢—Class 1 Class 2
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Figure 2. Class specific item parameter profiles
It can be concludedthat all classes found the items to be relatively easy as logit position was generally negative
(see Table 4 for specific values including standard error).

Table 4
Item parameters of Booklet One by classes
Class-1 Class-2

Item Estimate Error Estimate Error
I1A -0.36 0.16 0.23 0.22
11B 0.14 0.15 0.20 0.22
11C -0.49 0.17 -0.91 0.25
11D 0.32 0.15 0.23 0.22
I1E 1.28 0.14 0.14 0.22
I2A -0.02 0.15 -1.34 0.27

2B 0.17 0.15 -0.51 0.23
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12C 0.09 0.15 -1.11 0.26
12D 0.06 0.15 -0.68 0.24
I2E 0.74 0.14 -0.09 0.22
I3A -0.94 0.19 -2.12 0.33
I13B 0.00 0.15 -0.53 0.24
I3C -0.32 0.16 -1.13 0.26
13D -0.08 0.16 -0.91 0.25
I3E 1.28 0.14 0.76 0.21
14A -0.09 0.16 -0.50 0.23
14B 0.35 0.15 -0.32 0.23
14C -0.32 0.16 -0.58 0.24
14D 0.71 0.14 0.02 0.22
14E 0.25 0.15 -0.09 0.22
I5A 0.91 0.14 0.92 0.21
I5B 1.07 0.14 0.56 0.21
I5C 0.82 0.14 0.97 0.21
15D 1.01 0.14 0.88 0.21
I5E -0.68 0.18 -0.60 0.24
I6A -0.92 0.19 -0.57 0.24
16B -0.06 0.16 -0.19 0.22
16C 0.05 0.15 -0.04 0.22
16D -0.04 0.16 0.01 0.22
I6E -0.16 0.16 -0.05 0.22
I7A 0.61 0.14 0.56 0.21
I7B 1.03 0.14 0.47 0.21
I7C -0.89 0.19 -0.63 0.24
17D 0.08 0.15 0.19 0.22
I7E -0.46 0.17 -0.86 0.25
IBA -0.57 0.17 -0.41 0.23
I18B -0.69 0.18 0.43 0.21
I18C -0.61 0.17 0.50 0.21
18D -1.97 0.26 3.40 0.28
IBE -1.26 0.21 3.71 0.30
19A -0.36 0.16 0.23 0.22
19B 0.14 0.15 0.20 0.22
19C -0.49 0.17 -0.91 0.25
19D 0.32 0.15 0.23 0.22

For example, item I1E had an item difficulty parameter of 1.87 and a standard error of 0.07 for class one and an
item difficulty parameter of 0.13 and standard error of 0.08 for class two.

Conclusion and Discussion

The survey was created from an extensiwve literature review and content expert reviews of documents pertaining
to teacher standards that guide teacher preparation programs. This yielded eight themes which we named “core
competencies” that are essential for effective teaching. The survey was created based on these 8 CC’s with 4-6
questions for each CC. The purpose of this study was to the questionnaire validation to see if collected data
yielded different sub-groups within the selected groups. Founded response patterns shows that construct validity
might be called into question. This means that the same construct is not being measured same for all participants.
Differences initem logit positions per class suggest further investigation into survey validity.

Based on these analyses, teacher preparation programs and even professional development personnel need to
evaluate their current programming to consider what aspects are Skills related and what is Resource Use related.
This in no way means that we ignore the eight core competencies, but thisadds a new way to understand the focus
of teacher development programs.
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Recommendations

Asking what skills a teacher needs and what aspects of their program teaches students how to use resources
creatively and effectively could improve the program and may lead to more effective teachers. Further research
can focus on testing the validity of the survey using different techniques. Since the original development data
analyzed here (collected for the Institute of Education Sciences grant), the survey instrument has been modified
and used over a period of time as a formative tool in several types of preparation programs. Candidates use the
survey to guide their self-assessment, and their clinical experience coaches have used the survey to guide
formative evaluation. Programs for this continued research and development have included two field-based
alternative route programs; two ‘traditional-design” university programs; and two partnership professional
development school model programs, in which experienced teachers in the school where candidates are placed
for clinical experiences serve as co-instructors.
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Abstract

School dropout is a devastating problem leading to negative consequences not only for individuals but also
society. Therefore, numerous preventive measures and interventions have been implemented, but the expected
outcomes have not been obtained despite vigorous efforts. This may indicate that the dropout process is
complicated and not limited to academic issues. Therefore, dropout should be addressed using a more
comprehensive approach that integrates personnel as well as cognitive structures like schemas. Here, the
relationship between dropout and its possible predictors—insufficient self-control schema and academic self-
efficacy—was investigated with 365 high school students. Mediation analysis was conducted via the PROCESS
macro. Academic self-efficacy was found to fully mediate the relation between insufficient self-control and
dropout, and the indirect effect was also found to be significant. The findings were discussed in the framework of
the literature.

Keywords: School dropout, Insufficient self-control, Academic self-efficacy

Introduction

School has a significant role in individuals’ developmental processes. Schoolsnot only enable individuals to be
literate and learn arithmetic skills but also give them opportunities to participate in various social and cultural
activities (Mahoney & Cairns, 1997). Thus, schools may be centers at which students acquire basic life skills and
become prepared for life multidimensionally. Therefore, it is extremely important to ensure that all students have
access to qualified education (Rumberger, 1987). Schooling can facilitate the academic and psychosocial
developmental needs of individuals such as belongingness and socialization. Thus, it is possible to say that
schooling results in healthy and productive individuals. Thus, various intervention programs and projects have
been conducted to prevent school dropout (Prevatt & Kelly, 2003). Despite these programs and projects enabling
all childrento have an access to qualified education (Rumberger, 1987), many adolescents do not start either high
school at all or drop out without completing high school education (Vallerand et al., 1997; White & Kelly, 2010).
School dropout is thus a serious problem.

School dropout is defined as a process that emerges with disliking school as well as alienation and disengagement
from school due to absenteeism, academic indifference, or failure (Christenson & Thurlow, 2004). It ends with
leaving the education system without receiving a high school diploma (Alexander et al., 1997). Dropouts have
some typical and common characteristics, and thus possible dropouts could be predicted by their primary school
experiences. Dropouts experienced more absenteeism and academic failure compared to graduates, and this
difference became increasingly evident from the fifth grade to high school. Moreover, the possibility of dropout
among ninth grade students could be predicted with 85% accuracy when they failed three or more courses
(Barrington & Hendricks, 1989). Thus, academic failure is one of the most significant indicators of dropout
(Barrington & Hendricks, 1989; Rumberger, 2001). It is intensified by low academic self-efficacy (Lane et al.,
2004). Academic self-efficacy is asignificant predictor of school dropout.

Academic self-efficacy is defined as an individuals’ beliefs in their capacities to fulfill academic task demands
and achieve specific results (Bassi et al., 2007). It includes individuals’ self-evaluation about how efficient they
perceive themselves with regard to fulfilling tasks specific to a certain academic field (Dorman, 2001). When
people have difficultiesinreachingtheiracademic goals, their academic self-efficacy belief determines howmuch
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effort they will spend, how long they will continue to strive, and their motivational levels (Bandura, 2001; Kassab
etal., 2015). For example, individuals with a high level of academic self-efficacy are more likely to be motivated
to cope with school-related difficulties and eventually be successful (Balkis, 2011; Honicke & Broadbent, 2016).
Thus, such a student’s probability of choosing maladaptive behaviors like dropout decreases (Schunk & Pajares,
2002).

Academic self-efficacy is closely related with self-control (Bandura, 2001). Students who think that their
academic success is under their control feel themselves efficacious in the face of academic difficulties; thus, their
perceived level of control results in effort, persistence, and eventually achievement despite difficulties (Honicke
& Broadbent, 2016). Thus, self-control is a self-efficacy determinant that can be stated as a protective factor
against school dropout (Schunk & Pajares, 2002).

The relationship between self-control and dropout is shown in Strain Theory. According to Strain Theory, the
failure to achieve academic goals or frustration at school leads to stress and eventually adaptation problems like
delinquency. When childrenfeel themselves under pressure due to the inability to fulfill requirements of academic
life resulting frominsufficient self-control, they react with either leaving school suddenly or exhibiting delinquent
and aggressive behaviors (Agnew, 1992; Jarjoura, 1993) because self-control enables individuals to resist to the
temptationto exhibit behaviors that are satisfyingin the short-termbut costlyinthe longrun (Schweitzer & Sulzer-
Azaroff, 1988).

Successinschool requires delaying more entertainingactivities suchas friends and browsing social mediabecause
one must do homeworkand study to become successful. Thus, the desire for academic success canleadto conflicts
in terms of balancing priorities. The level of self-control can determine how this conflict is resolved which
alternatives are preferred (Duckworth et al., 2019). Self-control is acquired progressively after completing certain
stages in developmental process as a result of an internalization of other directedness instructions (Flammer,
1995). Initially, the responsibility for personal regulation is left to adults especially primary care-takers
(Duckworth et al., 2019). That is, external control or other-directedness instruction is needed before self-control
is acquired. In other words, children can control themselves only through external instructions in early stages of
development.

At the next stage, childrentry to control themselves by repeating instructions that were previously given by others
aloud. Finally, children control themselves through internalization of self-talk or their thoughts (Meichenbaum &
Goodman, 1971). It can be stated that evolving of verbal self-instructions to the cognition inthe form of schemas
is an initial critical point in self-control development. This developmental process from self-talk to real self-
control indicates the transformation of external control to internal control through cognitive constructs like
schemas (Meichenbaum & Goodman, 1969). Since schemas provide the general framework for organizing and
interpreting stimuli, self-talk and schemas are the main determiners of behaviors and reactions of individuals.
Both self-talk and schemas are constructed on initial experiences and socialization processes of individuals
(Bandura & Walters, 1963); thus, insufficient self-control schemaalso starts to be built up onthe basis of parent’s
instructions and rules. Childrenconstruct their self-control schemaby parent’s instructions and feedback, and then
elaborate with each new experience with friends and other social agents like schools (Flammer, 1995). Schemas
are based on previous experiences and also project future possible behaviors. Therefore, self-control as a form of
schema sets the preconceptions of individuals’ self-control capabilities, renders predictability, and fosters the
development of self-efficacy. Both self-control and academic self-efficacy make perseverance possible when
difficultiesand frustrations are experienced (Honicke & Broadbent, 2016; Kassab et al., 2015); thus, these
constructs play an important role in academic contexts that lead to responsibilities and limitations on students.
Thus, insufficient self-control schema predict both academic self-efficacy and dropout; thus, our goal was here to
investigate the relationship patterns among these three variables.

Insufficient Self-Control and Dropout

Academic success entails the regulation and control of individuals’ thoughts, emotions, and behaviors to engage
in the academic activities that students find tedious. Thanks to self-control, individuals can pursue the courses of
actions that are necessary for reaching their long-term outcomes instead of more pleasing activities that results in
immediate gratification (Musci etal., 2021). Thus, individuals with an insufficient self-control schemaare more
likely to drop out school (Moffittetal., 2011; Vitaro et al., 1999). Insufficient self-control is related to academic
failure, problemsin peerrelations, and other behavioral problemsat school like aggression (de Ridder et al., 2012;
Jimersonetal., 2000). This can consequently lead to dropout (Alexander etal., 1997; Moffittetal., 2011; Vitaro
et al., 1999). According to Dynamic Dewelopmental Model, individuals start school with their innate
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characteristics, unique past experiences and attitudes, and the schemas formed in their first years of life (Jimerson
et al., 2000). Therefore, this study addressed the role of insufficient self-control schema on dropout process.
Insufficient self-control schema within the impaired limits schema domain is related to setting the boundaries,
organizing oneself, regulating emotions, etc.

Schemas are the principles and rules individuals develop about themselves and the world as a result of an
interactions withthe environment and are formed from childhood (Young et al., 2003). These cognitive constructs
include pervasive patterns comprising not only individuals’ thoughts but also their memories, emotions, and
bodily sensations of themselves and relationships with others (Rafaeli et al., 2010, p.13). If individuals’ basic
needs such as setting realistic limits (self-control) are not fulfilled in their relationships with primary care taker
and environment, then they form dysfunctional schemas that are detailed and strengthened with each experience
and maintained long-term. These cognitive patterns including insufficient self-control schema contain
generalizations that are independent of circumstances (Oei & Baranoff, 2007); thus, insufficient self-control
schemaas a product of core schemas related to the self-concept is transferred to different areas of life (Hagger et
al., 2010). The result is that individuals perceive that they do not have control over their emotions, thoughts, and
behaviors (Huntjens et al., 2014). Individuals with this schema have difficulty in limiting themselves, setting
realistic goals, and maintaining the effort to attain their goals (Rafaeli etal., 2010; Welburnetal., 2002).

An insufficient self-control schema causes individuals to have trouble in tolerating frustration because it leads
individuals to find controlling themselves unnecessary and hence results in increased tendency to express their
emotions and impulses in an exaggerated way rather than suppress these impulses if required. Thus, individuals
who cannot control themselves avoid conflictand confrontation at all costs and refrain from taking responsibility
at the expense of not achieving desires and developing personal integrity (Young et al., 2003). Therefore, these
individuals prefer the easiest way of making no effort rather than coping with difficulties and bearing with patie nce
to reach their long-term goals (Rafaeli et al., 2010). In contrast, academic success requires setting goals, making
plans, and having effective time-management to attend and engage in learning activities (Meece & Eccles, 2010).
Managing learning processes that bring success at school, comprise a set of skills requiring self-control.
Individuals who can control themselves playan active role inmanaging their own learning processes by displaying
skills suchas monitoringand organizing oneself at metacognitive level and exhibiting behaviors such as regulating
oneself, paying attention, and structuring learning environments (Zimmerman, 2013). They use the strategies
appropriate for their learning style, make plans to correct deficiencies, and take responsibility for academic
development while learning subject matter (Schraw, 1998). As a result, the possibilities of being satisfied with
school life and being engaged in school increase as well (Schunk & Mullen, 2012). Accordingly, when the
individuals cannot control themselves start school, they have difficulty in completing school tasks, and teachers
perceive them as uninterested students. Consequently, these students have higher probability of experiencing
various adaptation problems such as academic failure and absenteeism. Inturn, they get disconnected with school
and eventually face dropout (Rumberger & Lim, 2008).

Insufficient Self-Control and Academic Self-efficacy

The formation of academic self-efficacy belief first begins in infancy. It is based on the family feedback on an
individual’s competencies and continues to be shaped by the feedback received from teachers and peers in the
following years. Individuals take others’ feedback into account, and they build cognitive scenarios related to their
self-efficacy based on these feedbacks. Therefore, parents who do not set limits for their children often have no
expectations forthem and do not support them to set goals from early ages. These children thus think that limiting
themselves is unnecessary. These parents prevent their children from setting goals, motivating themselves, and
feeling efficacious. Individuals who do not gain autonomy are devoid of the experiences by which they can test
their ability to control themselves so that they sustain insufficient self-control ina vicious circle (Rumberger &
Lim, 2008). As aresult, these scenarios shape individuals and determine their performances (Bandura, 1993). For
example, itis more likelythat individuals formsuccess-orientedscenariosiftheir efficiencies are emphasized and
valued by others while individuals build failure scenario if their skills are ignored and under -valued.

According to Bandura et al. (1996), academic self-efficacy is based on an individuals’ own academic experiences
or mastery expectations; their own and others’ attributions to their achievements or verbal persuasion; and
vicarious learning process (Bandura et al., 1996; Schunk, 1991). Individuals with an insufficient self-control
schemaare more likelyto receive regular negative feedbackabout their academic competencies fromtheir parents,
teachers, and peers. They then develop low academic self-efficacy beliefs and perpetuate their beliefs via verbal
persuasion (Bandura et al., 1996; Schunk, 1991). Therefore, academic self-efficacy is not shaped by the grades
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obtained from the courses but the evaluations and attributions to the individuals’ abilities (Bandura et al., 1996;
Pajares, 1996; Schunk, 1991).

Since insufficient self-control schemaimpedes self-efficacy and increases the likelihood of experiencing learned
helplessness and feelings of ineffectiveness, individuals do not trust themselves to do a task assigned to them
(Rocchino etal., 2017) often perceive academic tasks as difficult and expect low success (Pajares, 1996). In turn,
they choose negative coping strategies like avoidance (Rocchino et al., 2017). They further focus on negative
results when asked to do an academic task (Bandura, 1993). They do not feel motivated enough to act (Bandura
et al., 1996). Mastery expectations are the most important source of achievement, and these minimize academic
experiences and undermine individuals’ self-efficacy lewvels. Insufficient self-control schema may lead to
maintenance and confirming negative self-efficacy beliefs by not fulfilling school requirements such as doing
homework and following rules. Another possibility is the avoidance of the situation requiring self-control when
the schemais activated so individuals rob themselves of an opportunity to control themselves and reach positive
outcomes; eventually, these people fail to acquire self-efficacy (Dozoiset al., 2009).

Students with an insufficient self-control schema think that they do not have control over their learning processes.
They cannot manage their school-related tasks and feel academically inefficacious (Schraw, 1998). In addition,
they try to make a decision about their self-efficacy levels by observing their similar peers instead of direct
experiences. Thus, they predict that they will also have difficulties in self-control processand fail academically
just like their peers. Finally, their academic self-efficacy is not probably supported via vicarious learning process
(Schunk, 1991). In conclusion, self-control lays the foundations of academic self-efficacy regardless of the
sources. Self-control in early childhood was found to be a precursor of academic self-efficacy even after 11 years
(Musci etal., 2021). Insufficient self-control predicts academic self-efficacy.

Academic Self-Efficacy and Dropout

Individuals primarily develop academic aspirations depending on their academic self-efficacy and then set goals
and make plans to reach these goals (Bandura, 1993). Thus, academic self-efficacy is positively related to
academic engagement (Bassi et al., 2007; Zimmerman et al., 1992), attending school (Zajacovaet al., 2005), and
focusing on the benefits of school suchas providing a good future (Bassi et al., 2007). Students with low levels
of academic self-efficacy spent more time in relaxing activities such as sleeping, having arest, and taking care of
their physical appearance. They spend less time doing homework (Caprara et al., 2008). Research has indicated
that low academic self-efficacy is a significant predictor of dropout and can mediate the relation between school
performance and dropout (Alivernini & Lucidi, 2011) as well as academic procrastination and academic
achievement (Balkis, 2011). Not giving up goals and persevering in the face of difficulties and frustrations like
academic failure are ensured through individuals’ persistent and stable self-schemas that are not easily affected
by daily experiences (Jimerson et al., 2000). In summary, individuals’ perceptions of their competencies and
whether they can control themselves affect school performance through their psychological investment on
academic processes and cognitive efforts (Kassab et al., 2015); thus, school engagement decreases with rising
chance of dropout (Schunk & Mullen, 2012).

The Present Study

According to Social Cognitive Theory, individuals’ academic self-efficacy expectations are shaped according to
their first-hand experiences inan academic environment (personal accomplishments), the feedback they receive
fromobservers (social persuasion), and vicarious experiences (through observation of others’ performances); thus,
an insufficient self-control schemaincreases the possibility of making negative evaluations about self-efficacy.
People with this schema are not expected to be successfuland improve their low self-efficacy as a result of the
inability to control or delay their desires and impulses. They do not make an effort to achieve their goals.
Individuals’ academic self-efficacy decreases after they receive negative feedback as a result of their failures. At
the same time, they observe their peers with insufficient self-control who withdraw and become unsuccessful due
to intolerance to frustration and a failure in delayed gratification. This suggests that they lack the capacity to
control their behaviors (Bandura, 1997). Since academic self-efficacy develops as a product of early schemas and
is also related with dropout, it was intended to investigate the mediating role of academic self-efficacy between
insufficient self-control schemaand school dropout.

Method
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Participants

Participants were students attending high schools at a mid-sized city. After obtaining informed consent and
parental permission, data was collected from 436 voluntary high school students, but data of 57 participants were
omitted due to missing items; 14 participants were also removed according to the Mahalanobis distance criterion
for multivariate normality. Therefore, there were 365 high school students—118 (32.33%) of whom were females
and 247 (67.67%) of whom were males. Five participants did not report their grades, 69 were freshmen, 95 were
sophomores, 82 were juniors, and 114 were seniors. Ages ranged between 14 and 19. The mean age was 16.45
and the median was 17.

Instruments
School Dropout Factor of Risk Behaviors Scale

The school dropout factor of Risk Behaviors Scale developed by Gengtanirim-Kuru (2010) was used to determine
school dropout tendencies of participants. The scale consists of six factors including 36 items for measuring risky
behaviors. Factor loadings of a seven-item school dropout dimension changed between .57 and .76. Scores
obtained fromthe subscale changed between7 and 35. Higher scores implieda higher school dropoutrisk. Internal
consistency coefficients for the scale and dropout factor were .91 and .83 in the first sample. Data analysis with
another sample in the same study indicated that Cronbach alphas for the scale and dropout factor were .90 and
.73, respectively. Test-retest analysis with a-two-week interval indicated the coefficient of .85 for the scale and
.68 for dropout factor (Gengtanirim-Kuru, 2010). Internal consistency coefficients were obtained as .74 (Cetin,
2019)andas .73 (Ozer etal., 2011) in other studies. Here, the internal consistency coefficient for school dropout
was .84.

Insufficient Self Control Schema of Young Schema Questionnaire-Short Form (YSQ-S3)

Participants’ perception of their self-control level was determined through insufficient self-control schema of
YSQ-S3. Young (1991 as citedin Young, 1999) obtained 16 schemas under the six schema domains. The next
revisionstudy indicated 18 schemas clusteredunder five general schemas (Young, 1999). Insufficient self-control
schemaunder the schemadomain of Impaired Limits was utilized in this study. We used YSQ-S3, which is a six-
point Likert type instrument containing 205 items. Validity and reliability studies were conducted with both
clinical and non-clinical samples (Schmidt et al., 1995; Young, 1999) and similar schemas and schema domains
were obtained. An insufficient self-control schemawas found as a commonfactor in both clinical and non-clinical
samples. The scores obtained from a five-item insufficient self-control schemachange between five and thirty.
This schema’s internal consistency and test-retest reliability coefficients were found as .92 and .66, respectively
(Schmidt et al., 1995). These values indicated that YSQ-S3 was reliable and valid. An adaptation study was
conducted by Karaosmanoglu et al. (2005) and insufficient self-control schema was found to have an internal
consistency coefficient of .75. For the adolescent population, the YSQ-S3 was adapted by Saritag (2007) with a
factor loading of insufficient self-control schema under the Impaired Limits-Exaggerated Standards of .50.
Cronbach’s alpha coefficient for insufficient self-control was .51. The internal consistency coefficient was .49 in
this study.

Academic Self-Efficacy Factor of Self-Efficacy Questionnaire

Data of academic self-efficacy was gathered by academic self-efficacy factor of Self-Efficacy Questionnaire in
Youths developed by Muris (2001) and adapted by Celikkaleli et al. (2006). The scale consists of 23 items under
the social, emotional, and academic self-efficacy factors. This is a-five-point Likert scale, and the points obtained
fromthe scale range from23to 115. Higher scores imply higher levels of self-efficacy. The academic self-efficacy
factor included eight items. The internal consistency was .64., and the test-retest coefficient was .77 (Celikkaleli
et al., 2006). In another study, the internal consistency coefficient was.80 (Celikkaleli & Giindiiz, 2010). In this
study, the internal consistency coefficient was .76.

Procedure
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First, permissions for the use of all the scales in this study were received from the authors. Ethical approval was
obtained from Research and Publication Ethics Committee of the University where researchers worked. We
certified that the study was conducted according to ethical standards of Declaration of Helsinki. Participants
answered a twenty-item booklet, and items were not expected to harm or cause discomfort not greater than their
ordinary daily life. Despite this minimal risk, voluntary participants were provided a chance of withdrawing from
survey at any time. In this framework, data were collected after taking informed consent and parental permission.
School principals and the teachers at the school were informed about research process and permission for data
collection process was obtained at first. Prospective participants were given an informed consent form and a
parental permission form including detailed information about research process and ethical principles for parents’
approval. One week later, researchers again went to the school and collected data from the students who were
given parental permissionand agreed to participate in this study. Participants were asked to answer self-reported
instruments and three demographic questions (gender, age, grade level) during class hours.

Data Analysis

For analysis, initially preliminary analyses such as descriptive statistics, skewness, kurtosis values for normality,
VIF and tolerance values for checking multicollinearity problem were examined. Then, regression-based
bootstrapping analysis was used to examine if academic self-efficacy mediated the relationship between
insufficient self-control and dropout.

Results

Our goal was to investigate the mediating role of academic self-efficacy between insufficient self-control and
dropout of high school students. Descriptive statistics were examined before analysis (Table 1). Assumptions of
regression analysis were checked. First, the data was normally distributed when all scales were examined via
graphics. Then, skewness and kurtosis values were taken into account, and values between +2.58 and -2.58 at .05
significance level indicated normality of data (Weinberg & Abramowitz, 2002, s. 79). Initial correlation
coefficients between the variables were computed for regression assumptions.

Table 1. Descriptive statistics and correlation coefficients

Variables 1 2 Min Max M SD Skewness Kurtosis
Insufficient self- - - 5 30 1649 451 .23 -.37
control

Academic self- -36** - 8 38 2501 538 -.23 -.10
efficacy

School dropout 18** -31** 7 27 1162 430 .79 .55

N=365, **p<.01

As seenin Table 1, all the relationships between the variables of the study were found to be significant at .01
level. Dropout tendency increased with worse self-control. In contrast, academic self-efficacy levels decreased as
insufficient self-control levelsincreased. Dropout levels increased as the academic self-efficacy levels decreased.
When correlation coefficients were evaluated according to Cohen’s effect sizes, the relationship between
insufficient self-control and dropout was low. The relationships between insufficient self-control and academic
self-efficacy relative to academic self-efficacy and dropout were moderate (Cohen, 2013). These correlation
coefficients implied that the predictive relationship between variables could be examined.

Tolerance and VIF values were examined to checkthe multicollinearity problem. The tolerance values were higher
than .20 (Menard, 1995), and the VIF values were lower than two (Myers, 1990); thus, we concluded that there is
no multicollinearity problem. A scatter diagram of the relationship between standardized residuals and
standardized predicted values was also examined, and residuals were scattered randomly (Field, 2009); thus, we
concluded that the assumption of the homogeneity of variance was also met.

Regression-based bootstrapping analysis was used to examine if academic self-efficacy mediated the relationship
between insufficient self-control and dropout. Mediation analysis was conducted via PROCESS macro V3.3
developed for SPSS by Hayes (2019). Model 4 template was used in analysis, and the significance of direct and
indirect effects was tested by utilizing bias-corrected 95% bootstrap confidence intervals, and the interval not
including zero implied a significant value (Hayes, 2013).



IJCER (International Journal of Contemporary Educational Research) 163

As seeninTable 2, insufficient self-control predicted dropout directly, and total effect of insufficient self-control
on dropout was found to be significant (B=.17, SE=.0492,1=3.389, p<.001, 95% CI [.07, .26]). Standardized
regression coefficient of insufficient self-control on dropout was .18 (5=.18, p<.001, see Figure 1). The results
explained 3% of the variance in dropout unless academic self-efficacy was controlled (R? Y,X= .03, F(Z,
363)=11.49, p<.001). Moreower, insufficient self-control was found to predict academic self-efficacy
significantly (B(a)=-.43, SE= .0584, t=-7.4065, p<.001, 95% CI [-.55, -.32]). The confidence interval for
regression coefficient of -.36 did not include zero ($=-.36, p<.001, see Figurel), so this standardized regression
coefficient was significant. This explained 13% of the variance in a mediator of academic self-efficacy as seenin
Table 2 (R?M,X=.13, F(1, 363)=54.86, p<.001).

Table 2. Regression results for the mediation effect of academic self-efficacy between insufficient self-control
and school dropout

Model Estimate SE ClI (lower) CI (upper)
Model without mediator

Intercept 8.8642 .8418 7.2088 10.5197
ISC =SD (¢) 1669 .0492 .0700 2637

(Total Effect)
Model with mediator

Intercept 16.2357 1.5931 13.1028 19.3685
ISC = ASE (a) -4324 .0584 -.5472 -.3176
ASE =>SD (b) -.2294 0427 -.3133 -.1455
ISC = SD (¢”) .0677 .0509 -.0324 1678
ISC = ASE =SD .0992 .0248 .0550 1520

Indirect Effect (axb)
Note. ISC (Insufficient Self-Control), ASE (Academic Self-Efficacy), SD (School Dropout)
Predicting Academic Self-Efficacy (Patha) R?mx=.13, F(1, 363)=54.86, p<.001
Predicting School Dropout R? v x=.03, F(1, 363)=11.49, p<.001
Predicting School Dropout R? ymx=.10 F(2, 362)=20.64, p<.001, Cohen’s f>= .01

Next, academic self-efficacy was put into regression model together with insufficient self-control, and we
concluded that academic self-efficacy predicted dropout negatively (B(b)=-.23, SE=.0427,t=-5.3764, p<.001,
95% CI [-31,-.15]). The significant standardized regression coefficient was -.29 (f=-.29, p<.001, see Figure 1).
In addition, the predictive power of insufficient self-control on dropout became non-significant (B=.07,
SE=.0509,t=1.3299, p=.1844,95% CI [-.03,.17]), and the standardized regression coefficient dropped to .07
(p=.07, p=.1844) when academic self-efficacy was controlled.

Insufficient Seli-Control 5 School Dinspout

Academic Sell-Efficacy

Insufficient Self-Control

School Dropout

w

c= 07

Note. Standardized Beta Coefficient Path, *p<.001
Figure 1. Mediation effect of academic self-efficacy between insufficient self-control and
school dropout
These findings collectively indicated that academic self-efficacy fully mediated the relationship between
insufficientself-control anddropout. To get an unbiased estimator of the mediating role of academic self-efficacy,
bootstrapping analysis based on 10,000 rounds of data resampling with 95% confidence intervals was conducted.
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Bias-corrected bootstrap results and confidence intervals not including zero (see Table 2) indicated that the
indirect effect through academic self-efficacy was significant (B (a*b)=.10, SE=.0240, 95% CI [.06, .15]). That
is, academic self-efficacy decreased as the level of insufficient self-control increased; the decrease in academic
self-efficacy led to the rise in dropout lewels. Insufficient self-control and academic self-efficacy collectively
explained 10% of the variance in dropout (5=.10, p<.0001);59% of the total effect of insufficient self-control on
dropout was explained by academic self-efficacy (Preacher & Kelley, 2011).

Discussion

This study investigated the role of insufficient self-control and academic self-efficacy on dropout to contribute to
the literature by providing additional information about the dropout risk of high school students. This study found
that insufficient self-control led to dropout through academic self-efficacy. The students who left school stated
some reasons for dropout such as long-term absenteeism, failure in school (Berktold et al., 1998; Bridgeland et
al., 2006), and inability to cope with the academic demands (Rotermund, 2007). Dropout suggestions about
preventing dropout included more rules and less freedom in school and more control by their families. These
suggestions may be evaluated as indicators of their insufficient self-control (Bridgeland et al., 2006). These
findings suggest that dropouts lack self-control, which makes following rules and taking responsibilities in school
possible.

One of the most significant reasons of dropout is academic achievement status (Schunk & Mullen, 2012).
Although academic success has cognitive determinants such as academic efficacy and cognitive capacity,
psychosocial factors also affect achievement (Kassab et al., 2015; Teo et al., 1996). Some psychosocial factors
such as impulse control problemandbehavioral disorders aswell as insufficient social skills and gang membership
are predictors of academic failure and dropout (Cairns etal., 1989; Pittman, 1991). These findings are supported
by the studies revealing that academic failure and behavioral disorders are indicators of dropout but not the main
causes of it (Jimerson et al., 2000; Ozer et al., 2011). These findings suggest that not only dropout but also
predictors of dropout such as behavioral disorders and academic failure are based on the self-control schema.

The self-control schema is a persistent and long-lasting construct related to organizing oneself. Thus, it has
pervasive effects onacademics and social life and is resistant to change. Thus, insufficient self-control schema
leads individuals to use dysfunctional coping strategies when they are faced with the situations that require them
to control themselves (Young et al., 2003). Individuals not expected to control themselves react to frustration by
acting out their negative feelings and impulses instead of limiting themselves. Alternatively, they avoid situations
requiring them to control themselves. Since insufficient self-control schema like all the other schemas results in
generalizations and provides a framework for all later experiences, school-related experiences may also be
constructed according to this schema and perceived in a distorted way (Huntjenset al., 2014). Individuals with
this schema think that they cannot control themselves in school, cannot bear frustrationand even do not find it
necessary to control their impulses and emotions so that they try to accommodate their academic perceptions,
behaviors, and attitudes to this maladaptive schema and move towards a dropout process with their negative
behaviors and attitudes towards school. In other words, insufficient self-control schemamay lead individuals to
strengthen their self-perception inaway that they cannot also control themselves inan academic environment via
a self-fulfilling prophecy. These explanations indicate that insufficient self-control schemapredicts academic self-
efficacy.

School may be a threatening environment for individuals with insufficient self-control schema because self-
control is a prerequisite for school adaptation and success (Finn, 1989). School schema probably trigger
insufficient self-control schema, and individuals who think they cannot control themselves corroborate their low
academic self-efficacy by avoiding tasks and responsibilities in school. Students who do not do homework, do
not listento lessons, and express anger via aggressiveness and/or antisocial behaviors against frustration due to
lack of control often receive negative feedback about academic self-efficacy from their teachers and friends. This
feedback may intensifytheir lowacademic self-efficacy (Linnenbrink & Pintrich, 2002; Schunk & Mullen, 2012).

An insufficient self-control schemais a construct that includes individuals’ general and common evaluations about
whether they can control themselves whereas academic self-efficacy includes their specific thoughts and
perceptions of if they can achieve academic goals (Linnenbrink & Pintrich, 2002). In other words, a self-control
schema is one component of academic self-efficacy and may be a building block of academic self-efficacy.
Insufficient self-control determines academic performance and outcomes by setting the boundaries of academic
self-efficacy. These explanations seem to account for how academic self-efficacy acts as a bridge between
insufficient self-control and school dropout.
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It may be stated that individuals’ abilities to evaluate frustrations and difficulties at school as an opportunity not
a threat for themselves depend on directly academic self-efficacy (Capraraet al., 2008) and indirectly self-control
schema. Because The skills that motivate people to make an effort for being an active agent or having a sense of
agency are symbolic processesand self-regulatory capacities that underlie academic self-efficacy. According to
social cognitive theory, symbolic processes enable individuals to regulate and adapt to their environment through
thinking via their cognitions at first and then reacting behaviorally. Symbolic processes allow planning and
prediction before acting. This leads to regulation and continuity of behavior by providing scripts for situations
and contexts. Symbolic processes refer to cognitive schemas in this framework. Therefore, an insufficient self-
control schemaplays an importantrole inthe determinationof academic self-efficacyactingas asymbolic process
(Schunk & Mullen, 2012). Taking into account the fact that insufficient self-control schema leads individuals to
think unwittingly that they cannot control themselves and then make them behave according to these thoughts, it
becomes apparent how insufficient self-control predicts academic self-efficacy.

Although schemas provide a base for reactions and behaviors of individuals, they are expressed by information-
processing procedures in cognitive system. Schemas set internal standards and goals, and information-processing
procedures enable individuals to react consistently with these standards and goals (Schunk & Mullen, 2012).
Based on this, it can be stated that insufficient self-control sets limits and standards of controlling oneself, and
academic self-efficacy makes the achievement of these standards possible through information processing
procedures. This explanation also sheds light on the finding that insufficient self-control predicts academic self-
efficacy.

Academic self-efficacy including individuals’ expectations of what they are capable of leads the learning process
by affecting their goal-setting process, efforts, and persistence while trying to reach goals. This also impacts the
way that they handle obstacles and eventually results in acade mic success or failure (Bandura, 1997). According
tosocial cognitive theory, individuals do not reactautomatically but rather set agoal before taking an action. They
then review and evaluate the strategies that they would use. If they make positive evaluations about strategies,
then they take action. At the same time, they continuously review their behaviors and results of these behaviors
and evaluate themselves to see if they need to reorganize their strategies and methods. Consequently, academic
self-efficacy is related not only to the past but also to the future in terms of future goals and expectations (Schunk
& Mullen, 2012). In this respect, academic self-efficacy functions as a mediator between the insufficient self-
control schemaand the school dropout.

When the academic self-efficacy of individuals with equivalent cognitive abilities are enhanced, they set bigger
goals, become more flexible in terms of strategy and methods, and assess their performances more realistically
regardless of actual performance (Caprara et al., 2008). However, individuals with a low academic self-efficacy
cannot evaluate their performances realistically and overestimate their efforts (Hagger et al., 2010; Hutchinson et
al., 2008); they misperceive their tasks as more difficult. All of these explanations suggest that individuals with
low academic self-efficacy act with the misperception that they cannot obtain the desired outcome despite the
great effort. They attribute their academic failure to their inability ignoring their lack of effort, and they give up
(Sylva, 1994). Since individuals with low academic self-efficacy think that they cannot change the outcome and
cannot be successful despite their demand for success and efforts, they may find going to school unnecessary and
exhibit various behavioral disorders suchas absenteeism and truancy (Bridgeland et al., 2006). These adaptation
problems may lead to academic and social disengagement fromschool, lowschool performance, and consequently
dropout.

In this research, academic self-efficacy fully mediated the relation between insufficient self-control and dropout.
This finding is consistent with the views and the findings in the literature indicating that individuals’ all adaptive
and maladaptive reactionsare based on schemas. The schema-focused cognitive approach explaining the relations
between individuals’ early maladaptive schemas and maladaptive behaviors provides evidence for how mediation
relation operates. Because the schemas developed based on previous experiences of individuals direct all of the
reactions by interacting with the current situationand experiences (Young, 1999). Considering that insufficient
self-control schema tries to confirm itself by negatively affecting individual’s self-regulation capacity, it may be
stated that this schema manipulates academic self-efficacy and sharpens the perception of insufficiency in school
via academic failure, absenteeism, and discipline problems. This finally results in dropout.

In sum, individuals with insufficient self-control schemathink that they cannot control themselves in academic
life, cannot meet the expectations of school system, and cannot delay their gratificationto be engaged in academic
studies. In this framework, from the first time the students enter school, they may try to convince not only
themselves but also their families and teachers that they cannot meet academic expectations; thus, they should not
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have any expectationfromthemselves. Thus, they do not fulfill academic responsibilities and activities that ensure
school engagement. They fail academically because they do not try. At the same time, they cannot follow the
institutional principles and rules that enable social engagement with school, and consequently show maladaptive
behaviors causing disciplinary problems and absenteeism (Rumberger & Larson, 1998). As a result, individuals’
academic self-efficacy levels decrease directly and immediately afterwards. As academic self-efficacy levels
decrease, expectations of being successful decrease as well. They are unwilling to make necessary efforts and
become disengaged from school. Individuals who do not feel belonging to school reduce expectations of their
families primarily and their teachers over time and thus confirm their negative perceptions of themselves by
receiving negative feedback fromtheir families and teachers about their sufficiency. In this way, they confirm and
verify insufficient self-control schema via dropout resulting from lowacademic self-efficacy.

Conclusions and Implications

This study investigated the sequential relationbetween academic self-efficacyand insufficient self-control, which
were the potential predictors of school dropout that lead to negative consequences for not only individuals but
also society. The results indicated that insufficient self-control predicted dropout through the agency of academic
self-efficacy. This finding is important and reveals that dropout is a phenomenon that cannot be limitedto only
academic life, and that individuals’ developmental processes, early life experiences, and cognitive constructs
based on these experiences and psychological factors play an important role in explaining school dropout. In this
context, indicating that the early maladaptive schemas also predict dropout makes an important contribution to
the literature because most variables studied in the literature such as absenteeism, truancy, and academic failure
are late indicators of dropout. These refer to the last phases of dropout process, and thus interventions to these
problems are generally late and ineffective. They cannot refrain potential dropouts from leaving school without
earning a diploma. In conclusion, identifying potential dropouts as early as possible is critical (Jimersonetal.,
2000) for prevention because the schemas are consolidated and become increasingly rigid by each experience in
the developmental process; thus, it is less likely to change schemas and reach effective results through these late
interventions. Thus, itis critically important to implement interventions as the first indicators of dropout problem
are observed. As possible indicators of insufficient self-control, adaptation problems during preschool period —
e.g., impulse-control disorder, oppositional-defiant disorder and lack of self-regulation- may be regarded as
primary signs of dropout, and these symptoms may provide opportunity for identification of at-risk individuals.
Furthermore, carrying out prevention studies employing early intervention programs for at-risk individuals in
terms of dropout can increase the effectiveness of the studies intending to decrease the psychological, social, and
economic costs of dropout.

Although politicians and institutions such as ministries have crucial roles in preventing dropout, this study
indicates the importance of immediate preventive measures taken at an individual level by counselors, teachers,
families, etc. Implementing interventions for those considered to be at risk of dropout before symptoms become
more severe may also decrease the likelihood of other psychological problems and adjustment disorders because
both dropout and adjustment disorders result from alack of self-regulation skills. Parental trainings on parenting
attitudes and parent-childrelationships may be implemented for parents in the scope of primary prevention studies
because early maladaptive schemas based on relationships with primary care-takers are the main causes of many
psychological problems like dropout. Moreover, preschool and primary school teachers may be given in-service
training to supporttheir students to develop their self-regulationand self-control skills andacademic self-efficacy.
School counselors may conduct both individual and group counselingto have students change their self-control
perception from negative to more positive. Counselors may be given trainings about schema therapy as well as
cognitive behavioral therapy to handle dropout more effectively.

This study investigated whether early experiences and insufficient self-control predicted dropout via the variable
of early maladaptive schema. Since early maladaptive schemas show indirect effect of parental attitudes, studies
taking parental attitudes as another variable may be carried out to find out the direct effect of parents’ attitudes on
school dropout. This study is a cross sectional study on high school students. Considering this limitation,
longitudinal studies starting from early childhood years may be conducted.

Studies that compare dropouts and the non-dropouts may be carried out to examine the patterns of dropout process.
Qualitative studies that interview both the at-risk students and the individuals who already dropped out of school
may be conducted to comprehend this issue thoroughly. Consequently, this research will make prevention and
interventionefforts moreeffective by providing more detailedand comprehensive explanation of dropout process.
It will eventually reduce negative consequences of dropout at both individual and societal levels and enhance
individuals’ mental health.
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Abstract

Speaking skill is the most basic language skill that enables an individual to interact with his/her environment. The
healthiness of both the university and professional processes of teacher candidates and the positive completion of
their individual, social, and academic developments depend on good communication. Creative drama is a method
that can be used for individuals to get to know themselves and their environment, to develop their social relations,
and to experience them by doing and living together in a group. In the light of this information, the aim of the
researchisto determine the effectof creative drama on the speaking anxiety of teacher candidates. The participants
of the study consisted of 21 teacher candidates studying in the undergraduate program of Turkish teaching,
classroom teaching, and preschool teaching. In this research, mixed research method, and sequential explanatory
design were used as a design. Quantitative data of the study were collected through the Speech Anxiety Scale
(2012),and qualitative data were collectedthrough interviews. The quantitative data of the researchwere analyzed
statistically, and the qualitative data were analyzed by content analysis. When the quantitative and qualitative
results of the study were examined, it was observed that the interest and love of the pre-service teachers who
participated in the study increased, and their anxiety and worries decreased.

Keywords: Communication, Speaking skill, Speaking anxiety, Creative drama, Teacher.

Introduction

From the mother's womb, the individual tends to interact and communicate with his environmen. Thanks to this
interaction, he makes himself accepted in the society he lives in. Communication is a tool that an individual uses
to conwey his needs, wishes, feelings, and thoughts to other people. In order to lead a good life, individuals need
to communicate effectively and use their innate communication skills. Speech is an important communication
skill because people often communicate by speaking. Therefore, speaking has a special place among basic skills.
Speech; It is the verbal expression of one's feelings, thoughts, and experiences (Ozdemir, 2004). People need to
speak in order to prove their existence, to make themselves accepted, to provide satisfaction, to keep their
environment under control, to improve their social relations, and to meet their needs (Arikan, 2011). While correct
and effective speech can contribute positively to people's lives, wrong or inadequate speech can harm people
(Ozdemir, 2004). The language used to express feelings, thoughts, and wishes is considered a basic element of
goodspeech (Vural, 2007). Spoken language differs from written language, and its effectiveness can be increased
with features suchas arich vocabulary, correctuse of language structure and patterns, the style usedby the speaker
to express himself, a clear and understandable expression, an easy pronunciation and courtesy rules (Yaman,
2007).; Vural, 2007; Yildiz, 2014).

A speaker who lacks language skills may encounter problems and deficiencies during speaking. For this reason,
speaking as a whole is an action where different physical and mental qualities such as cognitive readiness, correct
expression, controlled breathing, and correct pronunciation should come together harmoniously (Akkaya, 2012).
Speaking skill, which is an important element of communication, can be affected by factors that cause anxiety
and stress for many people in public or one-on-one conversations. The individual's social, cultural, economic,
physical, and psychological conditions can cause loss of self-confidence and dignity, which manifests itself in
many areas, fromdaily conversations to public speaking (Sargin, 2006). Among these factors, especially speaking
anxiety stands out as an emotion that negatively affects people (Katranc1 & Kugdemir, 2015). Due to anxiety,
individuals are expected to behave shyly when speaking in front of the public (Sengiil, 2016). However,
individuals with speech anxiety should also make efforts to cope with these anxieties and improve their speaking
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skills instead of staying away from the act of speaking ( Ayres & Hopf, 1993). Speech anxiety can also be named
as communication anxiety, and the individual's avoidance of communication ( Richmond & McCroskey, 1998).
Speech anxiety refers to situations inwhich the individual is afraid to speak ( Ayres & Hopf, 1993). Individuals
experiencing speech anxiety may react emotionally in the form of sadness, panic, anger, and physical sweating
and rapid heartbeat while speaking (Demir & Melanlioglu, 2014; Dwyer, 2012). People with speech anxiety may
be afraid of situations that require speaking skills. They may avoid negative criticism, feel bad by having difficulty
speaking, and therefore avoid speaking as much as possible. Individuals showing these characteristics will have
difficulty in communicating in a healthy way and this will cause an increase intheir anxiety levels ( Harb, G. C.
, Eng , W.,, Zaider, T., & Heimberg, R. G, 2003).

Although the ability to speaking, which makes people communicate with each other, is bestowed at birth, it is
necessary to gain the ability to speak correctly and properly through education. There is a need for educators who
use thisskill correctlyinorder to ensure that students express their feelings, thoughts, dreams and wishes correctly
in accordance with the rules of the language, which is one of the aims of the Turkish course. The success of an
education system depends on the success of the teachers who will manage and advance the systemin a healthy
way. When training teachers, knowing only speaking skills will not be sufficient for a competent educator. The
teacher is expectedto setan example for the student by using the speaking skill correctly and effectively in the
lesson. At this point, although there are many reasons why the teacher cannot use this skill correctly, anxiety is
also one of the important reasons. Speech anxiety, which has been the subject of many studies since Clevenger's
(1959) first mention of it in his statement, consists of two main elements: Anxiety in daily communicationand
anxiety arising from public speaking. It should be aimed at minimizing this anxiety, which can be seen in both
styles of teaching. Because the teacher is responsible for gaining and changing behavior in line with the objectives
determined by the language, which is the most important communication tool. The anxiety experienced while
fulfilling this responsibility will cause the transfer to the students to be unsuccessful and inadequate. At this point,
it is important to identify the problem while raising students. Looking at the relevant literature (Arhan 2007;
Kusdemir & Katranci 2015), itis seenthat pre-service teachers have speaking anxiety. It is possible to resort to
many methods and techniques at the point of eliminating this anxiety. This in context individual speechiswhere
your skill in the development can be used your methods at the beginning of the creative drama method is coming.
Creative drama encourages creativity and plays an important role in personality development. It also improves
the teaching effects onthe individual interms of language ( Sha-sha FU & Gui-zhao YAO, 2020). Creative drama,
individual and society in front by talking socialization and communication skills its development provides (Erbay
& Sunay, 2010). Games, role plays, improvisations and animations used in creative drama have an important place
in improving speaking skills and reducing anxiety (Aykag, 2011).

As seenin the related literature, creative drama can be used as an effective method in both the development and
correction of individuals' communicationskills. In this context, it was aimed to improve the speaking skills of
teacher candidates with creative drama both during their undergraduate education and in their professional lives
and to reduce their anxieties and worries about speaking skills. After this application, the experiences of pre-
service teachers on speaking anxiety were examined with the creative drama workshops. For this purpose, the
following sub-problems are addressed:

a. Do creative drama practices have an impact on teacher candidates’ speech anxiety?
b. What are the experiences of teacher candidates with speech anxiety of creative drama practices?

Method
Research Pattern

In this research, amixed method was used in which both qualitative and quantitative research methods were used
together, and a sequential explanatory design was used as the design. Quantitative and qualitative data obtained
in mixed methods researchcanbe used to checkthe accuracy of each other, to support each other, to better explain
situations where one of the data collectiontoolsis insufficient,andto alternate with each other during the research.
In the sequential explanatory design, the quantitative data of the researchare first collected, analyzed and then
explained in detail by supporting the quantitative data with qualitative data (Creswell & Creswell, 2018). In this
research, first, quantitative data were collected, and then this design was preferredsince the quantitative datawere
supported by qualitative data.

In the quantitative part of the study, a single-group pretest-posttest weak experimental design was used. In this
design, the effect of the experimental procedure is tested with a study on a single group, and the measurements of
the dependent variable of the subjects are obtained by using the same subjects and the same measurement tools as
a pre-test before the application and a post-test afterwards. (Buyiikoztiirk, Kilig Cakmak, Akgiin, Karadeniz, &
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Demirel, 2018). In this study, this design was preferred because pretest-posttest measurements were made with
the same measurement tool for asingle group.

In the qualitative part of the study, the phenomenology design was preferred. Phenomenology aims to discover
the common meaning of the lived experiences of several people regarding a phenomenon or concept (Creswell,
2013). In this study, the phenomenology design was preferred because it examined how the students who just
startedthe university make sense of their experiences of creative drama practices duringthe university adjustment

process.

Working Group

In this study, criterion sampling, one of the types of purposeful sampling, was used. In criterion sampling, a study
group can be formed according to the criteriacreated by the researcher or determined beforehand (Yildirim &
Simsgek, 2008). The participants of this study consist of 7 students from the classroom teaching department, 8
students from the Turkish teaching department, and 6 students from the preschool teaching department, all of
whom are studying at a state university located in the Eastern Anatolia Region. The criteriaof the study can be
expressed as being a student of the faculty of education and having speaking anxiety. Demographic information

about the participants is given in detail in Table 1.

Table 1. Demographic information of the participants

— = —_ = — = —~~ -

c 8 o E5 2~ ~-S3ES2ET_TBE

s E S G 2 8 ST 8 >=¢2 5 g5 o35 E o E

T £ C g 5 X 5 5 22 8D £ &£ QL o c @ ®

S gSEEEgEI2acrz2agZeg

2L 20880 L I T7F5FH 6 K 0 &> S o

— N MO < IO O© N 0 OO~ d d A A A A «d d —«I N N

Chapters/CodeNames Qo O 0O O 0 O AR 0 A AR, A o0 Q0AdQ0aa0a o
Classroom teaching + + + + + + +

Turkish teacher + + + + + + + +

+ + + + + +

Pre-school teaching

Data Collection Tools

In this study, quantitative data were collectedthroughthe Speech Anxiety Scale for Teacher Candidates developed
by Sevim (2012). The Speech Anxiety Scale for Teacher Candidates (2012) was chosen to be used in this study
because it consists of speaker-focused anxiety, environment-focused anxiety, and speech psychology sub-factors.

The qualitative data of the study were collectedusing interviews. Interviewing is used to learnabout unobservable
behaviors, emotions, or how people express the world around them. A semi-structured interview helps to open the
subject with different questions, examine it from various angles, and reach new ideas about the subject in the
speaking process (Merriam, 2018). In this study, the participants were interviewed in order to obtain data that
could not be obtained quantitatively and examine them from various perspectives.

Data Collection

The pre-test data of the University Adaptation Scale (2020), which is the quantitative data collectiontool of the

research, were collected by the first researcher at the beginning of the "meeting" workshop, which was the first

creative drama workshop, and the post-test datawere collected six weeks later by the first researcher at the end of
the "evaluation" workshop, which was the last creative drama workshop. The University Adaptation Scale (2020)

was converted into Google Form format by the second researcher and sent to the students digitally in the creative
drama workshop. The consent of the participants was obtained by placing the voluntary consent form on the first
page of the digital scale. In the digital form prepared by the second researcher, the "necessary" button was marked
foreachitemonthe scale, sothat data loss was prevented. A total of 12 creative drama workshops were conducted
with the students by the first researcher during the implementation process of the research. Each workshop lasted
2 hours (120 minutes). Detailed information on the content and timing of the workshops is given in Table 2.
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Results

Findingsand Comments Obtained from the Analysis of Quantitative Data

In this section, the findings related to the quantitative data of the research are given.
Findings Related to the First Sub-Problem

The first sub-problem of the study was ‘Do the speaking anxiety scores of the experimental group students differ
significantly between the pre-test and post-test scores?”” in the form. Findings related to the first sub-problem are
analyzed in this section.

Table 3. Speech Anxiety Scale Pretest and Posttest Scorest-Test Results

Speech Anxiety N X S df t p* Cohen's
Pretest 21 2.5 93 20 3.77 001 50
Posttest 21 2.1 .82

*p<0.05

In Table 3, it is seenthat there is a significant difference betweenthe SDL pre-test and post-test averages of the
teacher candidates to whom creative drama was applied . According to the arithmetic averages, it is seen that the
students' SDL pretest scores are
X=2.5 and posttest scores Xare =2.1. Significant differentiation is in favor of posttest scores (te0=3.77 p<.05) .
When the data is examined, it can be said that creative drama is medium-sized ( Cohen's d=.50) effective in
reducing speech anxiety. (Pallant, 2016). It can be said that the creative drama application is effective in reducing
the speaking anxiety of teacher candidates.

Table 4. Speaker-Oriented Anxiety Sub-Factor Pretest and Posttest Scores t-Test Results

Speaker-Oriented Anxiety N X S df t p* Cohen's
Pretest 21 2.55 .95 20 4.3 .000 54
Posttest 21 2.1 .84

*p<0.05

In Table 4, itis seenthat there is asignificant difference between the speaker-focused anxiety pretest and posttest
averages of the teacher candidates to whom creative drama was applied. According to the arithmetic averages, it
is seen that the speaker-focused anxiety pretest scores of the students X=2.55 and the posttest scores X=2.1.
Significant differentiationisin favor of posttestscores (te0=4.3 p<.05) . When the data is examined, it can be said
that creative drama is medium-sized ( Cohen's d=.54) effective in reducing speaker-focused speaking anxiety.
(Pallant, 2016).

Table 5. Environmentally Focused Anxiety Sub-Factor Pretest and Posttest Scores t-Test Results

Environmental Concern N X S df t p* Cohen's
Pretest 21 241 1 20 2.6 019 48
Posttest 21 2 .85

*p<0.05

Table 5, itisseenthat there isasignificant difference betweenthe pre-testand post-test averages of environmental-
focused anxiety among teacher candidates who have been given creative drama. According to the arithmetic

averages, it is seen that the environmental anxiety pretest scores of the students Xare =2.41 and the posttest scores

Xare =2. Significant differentiation is in favor of posttest scores (teo=4.3 p<.05) . When the data are examined, it
can be said that creative drama is effective in reducing environmental-oriented speaking anxiety with a small size
( Cohen's d=.48). (Pallant, 2016).
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Table 6. Speech Psychology Sub-Factor Pretest and Posttest Scorest-Test Results
Speech Psychology N X S df t p* Cohen's
Pretest 21 2.46 99 20 2.62 .016 55
Posttest 21 2 .83
*p<0.05

In Table 6, it is seen that there is a significant difference between the speech psychology pre-testand post-test
averages of the pre-service teachers who applied creative drama. According to the arithmetic averages, the speech

psychology pretest scores of the students were X=2.46 and the posttest scores Xwere =2. Significant
differentiation is in favor of posttest scores (te0=2.62 p<.05) . When the data are examined, it can be said that
creative drama is medium-sized ( Cohen's d=.55) effective inreducing speech psychology anxiety. (Pallant,2016).

Findings and Comments Obtained from the Analysis of Qualitative Data

The findings obtained from the interviews were examined in this section under the themes of speech anxiety,
speaker development, environment-oriented development and speech psychology development.

Table 7. Participant Views on the Speaker Development Category

Ilayda
Adnan
Tarik
Betiil
Basri
Inci
Faruk
Erdem

Codes

Improving public speaking
Developing impromptu speaking skills
Developing self-expression skills
Adjusting the tone

Developing prepared speech skills
Adjusting the speaking rate

Improving pronunciation

Improving stuttering

+ + + +
+ +
+
+
+

+
+

P FERPNWS OO ]
+ + + + +
+
+

+

As seenin Table 7, Erdem, one of the participants who stated that creative drama practices completely eliminated
the anxiety of public speaking, said, “ As | said before, | was getting excited. For example, speaking in front of a
public I can say that the biggest contribution of drama has been to me. It gave me self-confidence. Before, I could
not speak in front of a community, even in front of 3-4 people, but now | have reached the level of speaking in
front of 150-200 people. For example, I was saying that 5-6 people came, and | was ashamed to even go and say
hello. But at the point we've reached now, after the drama workshop, if they say there are 200-300 people, | can
go on stage and speak. ” he stated. Faruk, one of the participants, who stated that the impromptu speeches they
made during the creative drama improved their impromptu speaking skills in daily life, said, "It was difficult for
me to act and adaptto the subject when the subject was given impromptu at work, and it was obviously
unnecessary to me, | did not know the effects in it. But, while | was in the drama, | realized how effective the
drama was in that time period, how it affected our thoughts and how it improved our speaking ability. ” he stated.
Betil, one of the participants who stated that she was able to express herself better after the creative drama
practices, said, “ ...J am in a good position because I can express myself more easily in this. ” she stated. Erdem,
one of the participants who stated that he could use his tone more effectively after creative drama, said, *“ For
example,inaclassroomwherethere are 20-30 people, I can adjustmy tone sowell that I can restthe whole class.
I can turn it down and up in an instant. | think that drama contributed to all of this.” commented. Basri, who
stated that his prepared speechskills such as lecturing, making presentations, and presenting improved after the
creative drama , said, “ It would be good to say that it contributed to the prepared speech. ... when we repeatin
the evening, | can come here and talk. ” stated. Erdem, one of the participants who complained about his speaking
speed before the drama but stated that he improved his speaking speed afterwards, said, *“ | was speaking fast, |
tried to speak slowly. Of course, | got supportfrom my friends in this regard. He contributed a lot to that. This is
one of the most contributing topics. ” he stated. One of the participants said that he was worried about the
pronunciation of Tarik, but after the drama his pronunciation improved. It's still not quite good, but I'm speaking
more clearly, so | think it's good. ” stated. Basri, one of the participants, said that he had a stuttering problem
before the creative drama, that he could not overcome this issue and that he made progress after the creative drama
said: “Tugrul teacher makes us read texts. In the class of 60 people, | cannot say, "Teacher, | have a stutter”. |
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hide behind it,but | can't say anything. Now | can say this with peace of mind. Why? I'm starting to get over it.
After that, after the drama, I said, " Yah, | can get over this".

Table 8. Participant Views on the Environment-Focused Development Category

S = — — X &

5 2 £ 2 F 5 3208

-~ ) < @ 3] ] < =4
Codes f = < = m m = L |
Improving communication with authority 7 + + + + + + +
Talking to strangers 7 + + + + + + +
Talking at home 2 + +
Improving business communication 1 +

In Table 8, participants stated that creative drama helps reduce shyness towards people with authority. llayda, one
of the participants, said about this issue to the faculty members: “ For example, there were high-level people at
the accreditation meeting we wentto recently. There were academics fromdifferent universities,and I did not feel
nervous while talking with them. I was able to express myself very easily. | was able to speak. For example, while
emphasizing that I could notdo these things before ”, Betiil emphasizedthatshe hadimproved her communication
with the local administrator, “Actually, when Iwent home, Isaw the district governor duringthe break, he stopped
by my father, so | could easily talk to him, it may have an effect on this, but I never thought about it from this
perspective. | was able to express this easily in the district, or if it had been before, | could not have expressed it
so easily.” She emphasized. Tarik, one of the participants who thought that creative drama made it easier to
overcome the anxiety of speaking with people he did not know, said, " | would speak clearly even if | had a
hundred friends among my own friends, but there was a fear of stumbling against strangers eveniif it was three
people, that is, a fear of being wrong in what I said. | don't have anyfear right now. ” he stated. Basri, one of the
participants, who statedthat the conversations with family and relatives improved after the practices, said, ““ It has
had an impact on both my speaking angle, my self-expression, and my social life. It even affected my family. If |
say something like overcoming difficulties, it is the place for drama. ”. Erdem, who stated that after the creative
drama, his anxiety towards the people he talked to about daily tasks disappeared, said: “For example, when Iwas
talking to the grocery store, | was a person who hesitated even about bargaining. I mean, there was something in
me as if something bad was going to happen at any moment. Thanks to drama, | was able to communicate more
easily with both tradesmen. ~

Table 9. Participant Views on the Category of Speech Psychology Development

flayda
Adnan
Tarik
Betdil
Basri
Inci
Faruk
Erdem

Codes
Admitting speech deficiencies

Providing self-control

Breaking prejudices

Understanding the other party in the
conversation

Gaining self-confidence

Relaxing

Controlling your body

Deepening conversation topics

Not comparing

FNO O NN B
+
+ +
+ + + +
+
+

P PNDNW
+
+

+

When Table 9 isexamined, one of the participants who stated that they were able to accept the speechdeficiencies
that they were aware of but could not accept after the creative drama practices, Erdem said, “ The biggest thing
that happenedin that process was that | faced myself there. Actually, maybe | knew them. | had a lack of self-
confidence, there was a problem in my address and speech ... I actually knew these things, but I couldn't admit it
to myself. There I thought I'd actually admit it to myself. So it made me say to myselfwhy not confess. ” he stated.
Faruk, one of the participants who stated that he gained self-control while talking after the creative drama, said,
“After participating in the drama, I realized that | explained my thoughts in a more organized way compared to
the past... | learnedto express my thoughts in a more concise way, and with it | learned that not every thought
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should be said outloud. ” stated. One of the participants, who was prejudiced and anxious while talking to people
before the creative drama practices, but stated that these prejudices were broken after the practices, Inci said, “ ...
Did anyone say anything? Did he make fun of me? You think thisway, after the drama, we learned a lot, we learn
from the drama that we have to act prejudiced and communicate effectively with people.” she stated. Faruk, one
of the participants who stated that he tried to understand the people he was talking to during the workshops, and
that these skills had improved, said: “.. I used to directly express my ideas, my thoughts and my feelings,
regardless of what the other personthought, ( laughing) With the effect of the drama, | corrected it a little, so
yes, the thoughts and feelings of the person on the other side are also important because when you offend the
person onthe other side, your relationship with them weakens. ” he stated. Tarik, one of the participants, who
stated that the creative drama workshop helped him gain self-confidence in speaking, “l used to be a shy student.
Especially during high school. I was active but still getting a little excited in publicor something. | got a little
excited at our first workshop.  wonder how I look, if my posture is good or something, and then I slowly opened
up. I even made a presentation because of you. I could speak clearly. Ididn't have any fear.” Expressing that she
reminds herself of her experiences in drama when she is worried, ilayda said, “ There is tension, excitement, but
I can feel more comfortable and I can relax. llayda wake up, | can relax by saying that it's not so important that
you have made differentmoves among many people for monthsin the drama. | believe | can succeed.”. Basti,
one of the participants who stated that he contracted a lot during the speech, but relaxed in the speeches after the
creative drama, said, “ Yav teacher, | was twitching a lot. ... We came to the drama, we laughed, we had fun.
Seriously, I laughed and had fun. It gave me something. We used to say that there are some absurd movements in
the drama. But it wasn 't improper. [ learned them at the end of the drama.” stated. One of the participants, who
statedthat she got over her excitementand was able to control her body after the creative drama practices, thought
Inci said: “ ... I remember that Tugrul teacher, for example, put me on the board before the drama (laughing).
I'm blushing or something, Tugrul Teacher brought me back to the blackboard after the drama, | expressed myself
very well, I think the drama had an effect on this. ” she stated. Expressing that creative drama workshops deepen
the conversations with his friends, Faruk said: “When we look at our conversation content after the drama, 1
always compare all of them after the drama and before the drama* We had discussed Shakespeare's King Lear
and | wrote a book analysis .”. Basri, one of the participants, said that he compared himself to people who spoke
better before the drama, but that this comparison disappeared after the drama, ““ ...I envy how well they talk. Iwas
counting the minutesso that it wouldn't be my turn. | was saying, "Don't let it be my turn, | can't talk like these."
It was like that in the beginning, sir. You know our Ferit. Ferit has a very good diction. He's up and talking. At
that time, I say, “Don't bemy turn. I can notdo." Lookhowwell he spoke. | would be ashamed if | could not speak
like him.” I was saying. Now if Ferit came and spoke very well here, I would not be offended if | spoke badly.
Drama contributed a lot. ” stated.

Discussion and Conclusiin

The mother tongue education, which is taken together with school, may not be enough to use the four basic
language skills that are expected to be learned and developed. Although there are many reasons, anxiety is one of
the important causes of this inadequacy. The fear of receiving negative criticism, especially during speaking,
causes the individual to run away and feel bad in situations where speaking skills should be used (Melanlioglu,
Demir, 2014,110). Public speaking anxiety, which has various names such as fear of public speaking or fear of
speaking in front of others, is a very common condition (Pull, 2012). When the findings of the study were
examined, it was concluded that creative drama relieved speech anxiety. The quantitative and qualitative findings
of the study on this subject support each other. Whenwe look at the literature, it is seen that many methods (role-
playing model, academic contradiction method, microteaching technique, academic contradiction method, direct
instruction model) seem to have positive effects on speaking anxiety in parallel with the results of the
aforementioned study ( Bulut 2015; Regulation 2016; Boneless 2016; Uzunyol 2019; Unsal 2019). However
creative in drama individual physically aspect active to be And created by social environment nature with group
to your interactionopen the one which... structure of dramaspeech inthe skill experienced anxiety in the process
A lot your method before passing through positive effect to create facility is recognized. In Codur (2019) study
speech his anxiety physically with activity together evaluated and physically to activities participation high the
one which... of persons speech of anxiety low is to the conclusion by reaching in the drama physically your
activities speech in the skill anxiety in troubleshooting to the effect mentioned. In the studies used method and
speaking techniques _ skill and anxiety on you positive effects eyelash before taken, four basis language your
skill in acquiring of drama from the possibilities language (Sever, 2001) in teaching traditional your method
outside exiting diversification required.

Looking at the quantitative data of the study, it has been shown that the application of creative drama is effective
in reducing the speech anxiety of teacher candidates. In another sub-problem, speaker-centered anxiety, it is seen
that there is a significant positive differentiation after the creative drama application. When we look at the
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literature, many studies in which creative drama increases self-confidence and gain self-confidence (Guida, 1995;
Yassa , 1999; Philips, 2003; ; Freeman et al ., 2003; Aribal, 2006, Jindal-Snape et al ., 2011) is seen. Svabova
also did (2017) with work of drama group interaction thanks to self-confidence has increased emerge putting
social qualities thanks to created by positive from interaction promise it does. This situation supports the correct
and effective use of speaking skills by reducing the anxiety caused by the speaker. Similarly, creative drama was
found to be effective in speech psychology anxiety. Sometimes the anxiety is not related to the speaker himself,
but may be caused by the environment. When the data are examined, it is seenthat creative drama is effective in
reducing environmental-oriented speaking anxiety. Yang (2007) supports that drama relieves the individual's
communication with his environment and reduces the speech anxiety experienced by the individual. The
qualitative data of the study also support the quantitative data. Speech The theme of anxiety is discussed in the
categories of speaker development, environment-oriented development and speech psychology development.
From the perspective of speaker development, pre-service teachers showthat especially creative drama improves
public speaking. In the creative drama process, participants and trainers exhibit improvisational behaviors, so the
speaking participants generally have to improvise (Metinnam, 2022). Participants are very careful in this process
in order to both express themselves as speakers and understand others correctly. In this process, which develops
with the active participation of the participants in the warm-up, animation and evaluation sections, speaking is
always at the forefront. This situation improves the speaking skills of the participants as well as eliminating their
anxiety about speaking. The process of presenting the animations prepared individually or in groups, especially
during the animation phase of creative drama, requires the directuse of speaking skills infront of the community.
As aresult of this situation, speaking in front of the public becomes an extremely ordinary act for the participants.
Speaking effectively in front of the public is very important for prospective teachers who need to address the
classroom or school when they start their careers. At the same time, itis seenthat their anxiety decreases in both
prepared and impromptu speaking skills and they express themselves more easily. During the process, the
participants can realize their own shortcomings while speaking in front of the public and can address these
shortcomings in their next attempts. Creative drama gives participants the opportunity to express the mselves in
any way they want, giving them the opportunity to try new things. Participants in these moments of expression
gain skills such as controlling themselves while speaking unprepared, following the interest and relevance of
others at the time of speaking, adjusting the tones of woice, and adjusting the speaking speed. In the applications
made in this research, some activities such as having the participants perform their animations within a certain
period of time and giving a speech by giving a certainword limit resulted in the development of these skills of the
participants. The development of these skills has a positive effect not only on impromptu speeches, but also on
the development of prepared speaking skills suchas making presentations, lecturing, and speaking at conferences,
thus positively affecting the speeches of the participants inall areas. Although it is not the focus of the study, the
development of aspeechdisorder of a participant who has problems with stuttering through creative dramais also
among the important results.

In the environment-oriented development category, all of the pre-service teachers revealed that the shyness and
anxiety they experienced incommunicating with the authority disappeared over time. The instructor (facilitator)
who conducts the creative drama process should not display astrict and oppressive attitude to the participants like
a teacher, leader or manager; on the contrary, being a part of the process, facilitating the process and having a
moderate attitude affect the participants’ perspectives towards authoritarian people. This situation, which reflects
positively on relations with authoritarian people, also shows itself in speaking with authority. In addition, the
reflections of this situation are seen not only in the conversations with the creative drama trainer, but also in the
conwversations with different authoritative people in daily lives. Similarly, it is seen that the problems experienced
in communicating with people they do not know have decreased. The developments in the workshop during the
creative drama process are also reflected in the daily life of the participants. In creative drama, participants have
to communicate with people they do not know, and this improves their communication with strangers. This
communication skill also shows its effect outside the workshop as well as inside the workshop. The participants,
who talked to people they did not know during the process, did not experience anxiety when talking to people
they did not know in their daily lives. Creative drama, in which real life is rehearsed during the animations, makes
itself feltinreal life, bothindaily work and in social life, inapositive sense. Since individuals with social phobia
experience more anxiety during speaking, (Heiser, Turner, Beidel, & Roberson-Nay, 2009)it can be thought that
the improvement of the participants' social phobiain creative drama reduces their speaking anxiety.

The creative drama about the psychology of speech decreased. Since creative drama offers the participants the
opportunityto face themselvesin a transparent process, itbecomes easier for the participants to accept themselves
in this process. Since no one is judged for a speech or action during the creative drama process, the participants
act comfortably while speaking and exhibiting a behavior. This allows them to relax and gain self-confidence
while speaking. Individuals who gain self-confidence inspeaking are not affected by making mistakes or negative
attitudes of others while speaking (Atas, 2015). In addition, since the participants have the opportunity to obsene
themselves and other participants while speaking, they can control themselves physiologically and
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psychologicallywhile speaking, and as aresult, they can realize their speechdeficienciesandimprove them. Since
creative drama is a social process, participants often talk to other people and observe the speech and action
performances of different people. This results in the development of skills such as better understanding and
empathy at the time of speaking. One of the important results is that one of the participants stated that he compared
himself with a participant whose speaking skill he thought was better than himself, but at the end of the process
he did not make this comparison anymore. This situation can be interpreted as an indicationthat creative drama
plays an important role in self-acceptance. Since creative drama can take "everything" as a subject, workshops
can be about "everything". In this process, the participants can even think long and hard on ordinary objects and
make deep speeches fromthem. As a result, participants can be motivated to have deeper conversations in their
daily conversations.

As a result, since creative drama is an action-based improvisation process that offers individuals the opportunity
to express themselves comfortably and every thought, speech and action is accepted, the participants reduce their
speaking anxiety in this process. In essence, it can be stated that this process, which allows people and their
thoughts to speak freely, significantly reduces speech anxiety.
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Abstract

The research aims to determine the factors affecting PISA 2018 reading skills using the Random Forest and MARS
methods and to compare their prediction abilities. This study used the information from 5713 students, 2838
(49.7%) male and 2875 (50.3%) female, in the PISA 2018 Turkey. The analysis shows the MARS method
performed better than the Random Forest method. In both methods, the most significant factor affecting reading
skills in Turkey is “the number of books in the house.” The variables the MARS method finds significant are
“students' perception of difficulty, motivation for reading skills, father’s educational status, reading pleasure,
bullying experience of the student, mother's educational status, attitude towards school, classical artifacts at home,
supplementary school books at home, competition at school, competitive power, cooperation perception at school,
reading frequency, self-efficacy, poetry books at home, anxiety about reading skills, and teacher support.”
However, the other variables had no relationship to prediction. This study is expected to serve as a model for the
use of data mining in educational research.

Keywords: Educational Data Mining, MARS, PISA, Random Forest, Reading Skills

Introduction

Along with the national assessment studies in the field of education, applications such as TIMSS, PISA, and
PIRLS are carried out to enable countries to see their position on an international scale (Chang & Bangsri, 2020;
Ministry of National Education [MoNE], 2019). One of these exams, the Program for International Student
Assessment (PISA), which was developed by the Organization for Economic Cooperation and Development
(OECD), is educational research that measures the ability of an age group of 15 students enrolled in formal
education to apply the knowledge and skills they have acquired throughout their school life into daily life. In the
PISA applications conducted every three years, students' reading skills, mathematics literacy, and science literacy
levels are measured, and a different field is emphasized in each application period. In PISA applications, apart
from three fields, information about the student's motivation, thoughts about himself, learning styles, school, and
family environment is collected (MNE, 2019). In the last PISA application in 2018, reading skills were determined
as the main field (MNE, 2019).

Reading skills are defined as the individual’s capacity to understand, use, evaluate, think about, and communicate
about the texts to achieve his or her goals, develop his/her knowledge and potential, and participate in society
(Ikhsanza et al., 2019; OECD, 2019; Urfali Dadandi et al., 2018). The definition of reading skills has changed in
line with economic, cultural, and technological developments. Reading should not only be understood as a skill
acquired during childhood. Reading skills are significant tools in lifelong learning that enable individuals to
interact with their peers and society (OECD, 2019). In other words, reading skills are a key to success not only in
the academic field but in all fields of life (Ikhsanza et al., 2019). Therefore, reading skills can be considered the
power to understand and use printed information in daily activities that help individuals reach their goals and
increase their knowledge and potential. Therefore, within the framework of PISA reading skills, such aspects as
a student’s ability to access, select, interpret, combine, and evaluate information are considered (OECD, 2019).

* Corresponding Author: Ozlem Bezek Giire, obezekgure@gmail.com
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In the PISA 2000 application, which was the first cycle of PISA, the reading skills competence levels were
determined under five categories; this number was then increased to six in the 2009 application. In this period,
the name of level 1 has been changed to level 1a, and level 1b categories have been added. Unlike these, in the
PISA 2018 application, the scope was expanded by adding Level 1c to the reading scale, which better defines the
competencies of the lowest-achieving students. The aim here is to increase sensitivity in measuring reading skills
and to try to understand what students in this situation can do while reading (Aric1 & Altintas, 2014; OECD,
2019). Besides, in the reading skills category in previous PISA applications; there were three sub-scales named
"accessing and obtaining information”, "integrating and interpreting texts" and "reflecting on and evaluating
texts”. In the PISA 2018 application, the names of these scales were changed to "finding information”,
"understanding™ and "evaluating and reflecting". Also, in this period; two new sub-scales that define students'
literacy with single-source and multi-source texts were also developed.

Thanks to large-scale examinations such as PISA, countries have the opportunity to see where they rank among
the participating countries and draw comparisons with other countries on specific areas relating to education
(Torney-Purta & Amadeo, 2013). Turkey participated in a PISA application for the first time in 2003, and in these
applications made in the field of reading skills so far, it has been seen that Turkey is below the OECD average
(Bozkurt, 2016; Urfali Dadandi et al., 2018). In the 2018 PISA reading skills field, the average for Turkey is 466,
the average for the OECD is 487, and the average for all countries is 453 points. In this cycle, Turkey has increased
its average score according to PISA 2015. Despite this, it ranks 40th out of 79 participating countries in the field
of reading skills. When the performance was examined according to their competence levels, it was seen that
students concentrated on levels 1a and 2 (MoNE, 2019). In PISA applications, Turkey trails behind OECD
countries in terms of mathematics and science literacy, as well as reading skills. In the literature, there are studies
suggesting that reading skills affect mathematics and science achievement (Giile¢ & Alkis, 2003; Giire et al.,
2020; Giirsakal, 2009; Inal & Turabik, 2017; Kaya, 2017). Therefore, it is clear that the data to be obtained in the
analysis of multifaceted information gathered at a large scale level through the applications carried out at an
international level like PISA are of vital importance. In the analysis of such data, it is likely to unveil the hidden
structure and analyze the big data through powerful methods without errors due to the existence of data mining
methods. In fact, in the examination of the data obtained from such large-scale applications, it has been seen that
there are numerous studies in the literature in which data mining methods are used (Aksu & Dogan 2018; Gamazo
& Martinez-Abad, 2020; Giire et al., 2020; Martinez-Abad et al., 2020). Among these studies, there are several
that utilize the Random Forest method, one of the existing methods that use PISA data (Aksu & Dogan 2018;
Giire et al., 2020; Han et al., 2019; Saarela et al., 2016; Yi & Na, 2020). In addition, it has been found that there
is a study in which the MARS method is used (Kili¢ Depren, 2018). However, in the related literature, there is no
study encountered in which the two methods are used together in the field of education. It has been observed that
although a limited number of studies using the MARS method have been encountered (Kayri, 2010; Sevgin &
Onen, 2022), there are numerous studies utilizing the RF method (Behr et al., 2020; Mahboob, Irfan & Karamat,
2016; Pelaez, 2019; Petkovig et al., 2016).

In the present study, it is aimed to investigate, using data mining methods, the factors affecting the reading skills
of 15-year-old students who are enrolled in formal education in Turkey. The PISA 2018 data were examined
utilizing data mining methods such as Random Forest and MARS, and the classification performance of the
approaches as well as the factors affecting students' reading skills according to both approaches were revealed
according to their importance. To that end, RF and MARS were used to analyze the relationships between the
factors influencing students' reading skill levels in Turkey, and answers to the following questions were sought:

1. What is the significance level of the variables in the model according to these Random Forest and

MARS methods?
2. Do the classification performances of these two methods differ?

Methodology

The present research is a descriptive study using a relational survey model, which is one of the most common
survey models. The relational survey model is a research methodology that aims to describe the existence of the
interaction between many variables as it is (Karasar, 2006).

Data Set
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More than 600,000 students participated in the PISA 2018 application, representing 32 million students in the age
group of 15 and studying in 79 participating countries (of which 37 are OECD members) (MoNE, 2019). A
random selection of 6890 students from 186 schools attended to PISA 2018 Turkey application based on 12
regions according to Nomenclature of Territorial Units for Statistics (NUTS) Level 1 (MoNE, 2019). Students
with missing data from demographic characteristics were excluded from the data set prior to analysis. The
regression method was used for the student characteristics collected at the Likert type scale level for the variables
that were found to be significant as a result of the missing data analysis at each scale level and contained less than
5% missing data, and deletion was used for the variables that contained more than 5% missing data. As a result
of the missing data procedures, the data collected from 5713 students—2838 (49.7%) male and 2875 (50.3%)
female — who took the PISA 2018 were used.

Measuring Tools

In this study, as a data collection tool as well as a PISA 2018 student survey of Turkey , the scales, the difficulty
perception, the competitiveness perception at school, the cooperation perception at school, the attitude towards
school, the sense of belonging to the school, the students’ bullying experience variables, and the scores obtained
from the reading skills test were used.

In the research, first of all, the variables that had the likelihood of being associated with one another and that were
thought to affect reading skills were examined and selected based on the theoretical framework. In the scope of
the research, the scores obtained from the scales Teacher Support, Reading Frequency, Reading Pleasure, Reading
Fluency, Student Motivation Scale, Student Anxiety Scale, and Self-Efficacy Scales were used. Moreover, within
the scope of the study, in addition to the scales used, certain demographic and personal information about the
students was also used. (Table 1).

Table 1. Descriptive statistics of predictor variables

Predictor Categories %

Female 50.3
Gender Male 497
High School 23.8
Vocational / Technical High School 15.6
Mother’s Educational Level Secondary school 22.4
Elementary school 28.2
Not Graduate from Elementary school 10.0
High School 254
Vocational / Technical High School 218
Father’s Educational Level Secondary school 27.4
Elementary school 21.6

Not Graduate from Elementary school 3.8
Do you have i home? ves 74.9
yi your own room in your home? No 251
Do you have classic artefacts in home? ves 7a.1
yi your home? No 259
. Yes 59.6
Do you have poetry books in your home? No 404
Yes 88.6
Do you have supplementary textbooks at home? No 114
L . Yes 96.4

Do you have a dictionary in your home? No 36
Do you have art, music and design books in your Yes 443
home? No 55.7
0-10 book(s) 15.6
11-25 books 26.1
How many books do have i home? 26-100 books 31.2
y you have In your nome: 101-200 books 142

201-500 books 9.1

More than 500 books 3.9

As the dependent variable in the study, reading skills at the student level were used by taking the average of ten
different possible (PV1READ-PV10READ) values in terms of cognitive domain competence. The average scores
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were grouped according to the threshold values of the PISA 2018 reading skills competence levels, and then the
competence levels were converted into a two-level categorization as successful and unsuccessful (Table 2). In this
case, the predicted variable in the model was transformed into a categorical structure.

Table 2. PISA 2018 threshold values and categories of reading skills competence levels

Competence levels Score (X) Category
level 1c 189 <X <261 Unsuccessful
level 1b 262 <X <334
level 1a 335 <X <406
level 2 407 <X<479
level 3 480 <X<552 Successful
level 4 553 <X<625
level 5 626 <X<697
level 6 above 697

Analysis

Within the scope of the study, in the application of RF and MARS methods, SPM (Salford Predictive Modeler),
SPSS, and MS Excel programs were used. The SPM program uses the source codes written by Breiman and Cutler
in the Fortran programming language (Akman et al., 2010). In the program; algorithms such as CART, Random
Forest, MARS, and Gradient Boosting can be run. In the study, the educational version of the SPM program was
used. After downloading the data file containing the PISA data, it was first converted to Excel format and
transferred from Excel to the SPSS environment. Data deletion was performed in SPSS, descriptive statistics of
the variables in the model were obtained, and the Likert-type scales used in the research were converted into a Z-
point with the same mean value and standard deviation due to the various numbers of categories. With the demo
version of the SPM 8.0 program, predictions were made for the RF and MARS methods based on default values,
and performance indicator values related to the predictions were obtained.

Random Forest Method

The Random Forest (RF) method, developed by Breiman in 2001, is a well-known method as a classification and
regression method. The method, one of the Ensemble methods, is based on the idea of combining decision trees
with clustering and bootstrapping ideas (Biau & Scornet, 2016; Genuer et al., 2017).

The RF method has high prediction performance even in cases where the number of variables is greater than the
number of observations, there are many missing observations, and compliance is excessive (Biau & Scornet, 2016;
Cutler et al., 2007). The method is fast, simple to use, has high classification accuracy, can work with small
samples, and can be applied directly to high dimensional problems (Biau & Scornet, 2016; Cutler et al., 2011).
The RF method attracts attention with its features such as measuring the proximity between samples in two ways,
determining the significance levels of variables, assigning missing values, determining outliers, and unsupervised
learning (Cutler et al., 2011). The ability to work with the desired number of trees and the absence of pruning or
stopping rules make the method advantageous (Breiman, 2001; Quinlan, 1993).

The RF method can model complex interactions between predictor variables and work with statistical analysis
methods such as regression, classification, and survival analysis (Cutler et al., 2007). It is reported that it is
consistent compared to other methods due to its small generalization error (Breiman, 2001). RF method; while
creating each tree, it uses different bootstrap samples according to the classification or regression trees it has
composed. In standard trees, each node is divided by providing the best division among all variables; in the RF
method, variables that provide the best division among the predictors randomly selected among all nodes, are used
(Giire et al., 2020; Liaw & Wiener, 2002).

In the RF method, each tree sampled from the original data set in the decision forest is selected by using both the
bootstrap sampling method and the random and replacement method (Breiman, 2001). In the method, each tree
shows a similar distribution with all trees in the forest. Also, the method combines predictions based on the values
of an independently sampled random vector. The generalization error of a tree classifier forest depends on the
strength of each tree in the forest and the correlation between them. As the correlation increases, the error rate in
the forest increases (Breiman, 2001). The method uses the CART algorithm to produce maximum size trees
without pruning (Akman et al., 2011; Breiman, 2001).
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Figure 1. The tree structure of the RF method (Ozdaric1 Ok et al., 2011).

RF is accepted as a collection of predictors consisting of random-based regression trees defined as
{r,(x, 6,,, D), m = 1} with outputs 0,, @, ... ... ... ... of the random variable. These random trees are combined
with clustered regression estimates. The corresponding equality is shown below.

TTn(X'(Dn) = E@[Tn(X'@"Dn)] (11)

In the equality; E, conditionally indicates the expectation for the random parameter on X and the data set D,,. ©
random variable is used to determine how to make successive partitions in the creation of individual trees, for
example, choosing the coordinate to be split and the split position. In the model in mind, it is assumed that the
variable is independent of X and that the training example is D,,. This shows that, especially, any bootstrapping
or resampling steps in the training set are not accepted (Biau, 2012; Giire et al., 2020).

In the method, a model can be established by taking the entire data set as well as separating it into test and learning
data sets. To create the RF algorithm; first, n pieces of bootstrap samples are selected from the original data set.
Among these, 1/3 is used as training data, and the other 2/3 is used as learning data. Next, the un-pruned
classification and regression trees are grown for each bootstrap sample. Instead of choosing the one that provides
the best division among all the variables in the learning (inBag) data set, first m pieces of random samples are
selected, and the one that will provide the best division among them is determined. Finally, by collecting the
estimates of n pieces of decision trees, the new data set is estimated by considering the average for regression and
the majority of votes for classification (Akman et al., 2011; Liaw & Wiener, 2002).

MARS (Multivariate Adaptive Regression Splines—MARS)

The MARS method is a nonparametric regression method developed by statistician Jerome Friedman in the early
nineties. This analysis method, abbreviated and known as MARS, is generally translated into Turkish as
“multivariate adaptive regression extensions”. The MARS method, which has great significance in both
classification and regression, is successfully applied, especially in science fields where complex relationships
among many variables are modeled (Kuter et al., 2015). The MARS analysis method (Lindner, 2011), which is a
particularly popular method in the field of data mining, enables more accurate estimation, easy understanding,
and elaboration of regression models (Statsoft, 2017).

MARS determines the relationships between the dependent variable(s) and independent variables based on the
"smoothing splines” logic. MARS is a very popular method used to develop models that can make accurate
predictions, especially when there is no simple or monotonous relationship between the dependent variable and
the independent variables, or when there are complex relationships with another expression (Lindner, 2011; Nisbet
et al., 2009). Besides, the MARS analysis is a method that does not contain any assumptions regarding the
functional relationship between dependent and independent variables (Friedman 1991).
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MARS transforms nonlinear relationships between dependent and independent variables into a linear structure
using appropriate transformation techniques (Deichman et al., 2002). MARS, which can automatically find
connections and perform modeling between independent variables by creating nonlinear models, is based on the
principle of revealing the model hidden in the database. This model is known to give good results, especially in
data sets with more than one dependent variable (Statsoft, 2017). Besides, MARS, which effectively processes
the loss data in the data set, can be regarded as unbiased due to its ability to divide nonlinear models into linear
particles and make parameter estimates separately in each particle (Kayri, 2009).

The MARS analysis method essentially goes to create the most suitable model in two steps. In the first step,
MARS creates the sum of basic functions, which are transformations of independent variables, taking into account
deviations (nonlinear) and interactions in the model. In the second step, MARS estimates the basic functions as
independent variables using the least-squares method (Deichman et al., 2002). Again, it tries to construct a flexible
regression model by using basic functions corresponding to different intervals of independent variables (Friedman
1991). Besides, the selection of basic functions is data-based and specific to the problem studied, which makes
MARS an adaptable regression technique for solving multidimensional problems. When creating the MARS
model, partial linear basic functions are added to each other to determine the dependent variable, taking into
account the additive and interactive effects of the independent variables (Kuter et al., 2015).

When creating the MARS model, partial linear basic functions are added to each other to take into account the
additive and interactive effects of independent variables to determine the dependent variable (Kuter et al., 2015).

MARS is an ideal data modeling method for researchers who want to fully explain the relationships between
variables besides using strong and accurate estimation (Friedman, 1991). Thus, the researcher gets the chance to
gain insight into the business and make more strategic decisions.

Performance Criteria

As for performance criteria in the study, Accuracy rate, specificity rate, sensitivity rate, precision rate, F1 statistic
values and AUC values of the ROC curve were used. Equations for performance criteria are given below.

Table 3. Complexity Matrix

Predicted Class

Unsuccessful Successful Total
Unsuccessful TN FP TN+FP
Real Class Successful FN TP FN+TP
Total TN+FN FP+TP TN+FN+FP+TP
Correct classification rate = __(IPHTN) (1.2)
(TP+FP+TN+FN)
e (TN
Specificity rate = INTF) (1.3)
. (TP
Sensitivity rate = T (1.4)
Precision rate = ——2 (1.5)
(TP+FP) N
F1 — Statistics = 2+Sensitivity +Precision (16)

Sensitivity +Precision

Before the PISA 2018 data set was analyzed with RF and MARS methods, it was tested whether there was a multi-
correlativity problem among the variables included in the analysis. In the multi-correlativity test, the Variance
Inflation Factor (VIF) and the Tolerance values of the multi-correlativity are taken into account. If the VIF value
is greater than 10 or the Tolerance value is less than 0.1, it is understood that there is a problem of multi-
correlativity between variables (Giire et al., 2020; Keller et al., 2012). In this study, it was observed that VIF
values varied between 1.059 and 5.458 and Tolerance values varied between 0.183 and 0.944. Therefore, it was
understood that there was no problem with multi-correlativity among the variables used in the study.

Results and Discussion

Results
Significance levels of variables in the model according to both methods
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The RF method is also an iterative method like the MARS method. In this method; the researcher can decide on
the number of trees and the number of variables to be used. In the study, to determine the most appropriate number
of trees for creating the decision forest; the analysis was repeated with the numbers of trees 250, 500, 750, and
1000. The value with the lowest error rate expresses the number of trees from which the most suitable model will
be composed. The number of random variables to be selected in each node is taken as 5, which is the square root
of 25, which is the total number of variables. The graph showing the error rates in the decision forest according
to the number of trees is shown in Figure 2.

#788 (0.286) #1000 (0.290)

1.0
0.81
067

A

0.2t

Balanced Error Rate

0.0 t t t t t t t t t t t t t t t t t t t 1
0 100 200 300 400 500 600 700 800 900 1000
Number of Trees

Figure 2. The overall error rate of the decision forest according to the number of trees

As can be seen in Figure 2, the error rate decreases starting from the first tree until the 788th tree, and it rises
again after the 788th tree, where it has the lowest (0.286) value. This value refers to the number of trees required
to build the new model. Thus, to create the most suitable model, the model was rebuilt with 788 trees, which had
the lowest error rate. Predictor variables that affect the predicted variable in the established model are given in
Table 4 in order according to their significance level.

Table 4. Significance levels of variables according to the RF method

Predictor Variables Score

Number of books at home 100.00 A
The presence of classical artefacts at home 35.81 (I
Difficulty perception 34.34 (NI
Father’s educational status 29.15 (M
Mother’s educational status 14.31 MMl
Reading pleasure 13.38 MMl
Presence of supplementary books supporting the school at home 11.41 Il
Motivation about reading skills 9.33 Il
Bullying experience of the student 7.40 Il
Reading fluency 6.33 Il
Sense of belonging to the school 5.77 I
Competence perception 4.02 |
Attitude towards school 3.33 |
Competition power 3.14 |
Self-efficacy 1.86

Presence of poetry books at home 1.76

Competition environment at school 1.61

Cooperation perception at school 1.50

Reading frequency 1.23

Teacher support 1.18

Gender 1.18

Anxiety about reading skills 1.00

Having his/her own room at home 0.91

Presence of art, music, design books at home 0.50

Presence of a dictionary at home 0.21

When Table 4 is examined, it is seen that the most significant predictor affecting the predicted variable is the
variable “number of books at home,” with 100 points. Other variables that have a significant effect on reading
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skills are the presence of a classical artifact at home, the difficulty perception of the student, the educational status
of the father, the education level of the mother, the pleasure of reading, and the presence of school-supplied books
at home. It can be said that other variables in the model are not highly effective on the reading skills variable. For
the MARS model, firstly, the maximum number of basic functions must be determined based on the Generalized
Cross Validation (GCV) value. The lowest GCV value obtained expresses the number of basic functions to start
with to get the best model. The number of basic functions represented by the lowest GCV value was obtained as
73, and the MARS model with 73 basic functions was established. The forward-looking phase started with 0 basic
functions and became the most complex when it reached 48 basic functions. As it can be seen in Table 5, the most
suitable model, which is the final model with 35 basic models, has been composed, by removing the basic
functions that do not contribute to the model by pruning in the forward step phase.

Table 5. Final Model
Basic

. Coefficient Variable Sign  Node Point
Function
0 0.35615
1 1 0.23569 Number of books at home + SubSetl
2 3 1.35528 Perception of difficulty + -0.52400
3 5 0.14072 Motivation about reading skills + -0.59540
4 6 0.07957 Motivation about reading skills - -0.59540
5 7 -0.05515 Father’s educational status + SubSetl
6 9 -0.07931  Reading pleasure + -0.17957
7 11 0.09539 Presence of classical artefacts at home + SubSetl
8 13 0.12931 Mother’s educational status + SubSetl
9 15 1.75482 Bullying experience of the student + 0.29070
10 17 0.61480 Attitude towards school + -1.16640
11 19 -0.09828  Presence of supplementary books supporting the + SubSetl
school at home
12 21 -0.05397  Competition environment at school + 0.69120
13 23 -0.07147  Number of books at home + SubSet2
14 25 -0.22140  Bullying experience of the student + 1.44540
15 28 0.02327 Competition power - 1.18110
16 29 -0.07106 Father’s educational status + SubSet2
17 31 0.07427 Mother’s educational status + SubSet2
18 33 0.02647 Cooperation perception at school + -0.21190
19 34 0.04717 Cooperation perception at school - -0.21190
20 35 -0.14738  Difficulty perception + 0.70670
21 37 -0.06406  Reading frequency + 0.87489
22 40 0.10253 Teacher support - -0.69421
23 41 -0.04144  Presence of poetry books at home + SubSetl
24 45 -0.35653  Self-efficacy + -0.26168
25 47 0.13797 Self-efficacy + -0.60318
26 49 0.24270 Self-efficacy + 0.08767
27 51 -2.65539  Difficulty perception + -0.63110
28 53 1.46755 Difficulty perception + -0.69490
29 57 -2.02060  Attitude towards school + -0.70250
30 59 1.70827 Attitude towards school + -0.61980
31 61 -0.23624  Attitude towards school + -2.07380
32 63 0.25355 Motivation about reading skills + 0.94904
33 65 -0.14264  Motivation about reading skills + 0.17682
34 67 0.01592 Anxiety about reading skills + -1.62913
35 72 -1.56159  Bullying experience of the student + 0.23080

In the final model, the node values were composed by each predictor variable independently from other variables,
and the model coefficients that give their contribution to the regression equation as a result of multiplication with
the basic function, the directions of their slopes, and the information showing which variables are distributed to
the basic functions are included. The multiplication of the 35 basic functions used in creating the most suitable
model with the model coefficients composed the regression equation in Table 6.

Table 6. Regression Equation for the Most Suitable Model
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Y =0.356151 + 0.235689 * BF1 + 1.35528 * BF3 + 0.140716 * BF5
+0.0795665 * BF6 - 0.0551473 * BF7 - 0.0793062 * BF9
+0.09539 * BF11 + 0.12931 * BF13 + 1.75482 * BF15
+0.614802 * BF17 - 0.0982762 * BF19 - 0.0539656 * BF21
-0.0714741 * BF23 - 0.221403 * BF25 + 0.0232724 * BF28
- 0.0710607 * BF29 + 0.0742705 * BF31 + 0.0264696 * BF33
+0.0471711 * BF34 - 0.147377 * BF35 - 0.0640643 * BF37
+0.102527 * BF40 - 0.0414432 * BF41 - 0.356529 * BF45
+0.137969 * BFA7 + 0.242702 * BF49 - 2.65539 * BF51
+1.46755 * BF53 - 2.0206 * BF57 + 1.70827 * BF59
- 0.236242 * BF61 + 0.253551 * BF63 - 0.142644 * BF65
+0.0159187 * BF67 - 1.56159 * BF72;

In Table 6, the equation starts with a constant value and then the result of the sum of the multiplication of each
basic function with the coefficients in Table 5, so the regression equation for reading skills was obtained. The
order of the predictor variables represented by the basic functions in this equation according to their significance
levels is given in Table 7.

Table 7. Significance levels of variables according to the MARS method

Predictor Variables Score

Number of books at home 100.00 [[[[[THTHTHTTTATTTTATETE
Difficulty perception 7291 ([N
Motivation about reading skills 70.91 ([[[HTHTHTTTTHTTTTOTIE
Father’s educational status 52.49 ([T

Reading pleasure 48.13 (1IN

Bullying experience of the student 46.60 (|1

Mother’s educational status 45.79 1IN

Attitude towards school 43.19 (|

Presence of classical artefacts at home 38.69 ([N

Presence of supplementary books supporting the 30.37 ||||[/|/I|
school at home

Competition environment at school 24.34 |1
Competition power 16.86 |||l
Cooperation perception at school 15.05 |||l
Reading frequency 14.70 |||l
Self-efficacy 14.53 |||l
Presence of poetry books at home 14.25 |||l
Anxiety about reading skills 8.76 |||
Teacher support 8.16 |||
Competence perception 0.00

Sense of belonging to the school 0.00

Having his/her own room at home 0.00
Reading fluency 0.00
Presence of art, music, design books at home 0.00
Presence of a dictionary at home 0.00

Gender 0.00

When Table 7 is examined, it is seen that the most significant predictor affecting the predicted variable in the
MARS method is “the number of books at home,” with 100 points, similar to the result of the RF method. Other
variables that have a significant effect on reading skills are “the presence of classical artifacts at home”, the
student's perception of difficulty, motivation for reading skills, the father's education level, reading pleasure, the
student’s bullying experience the mother's education status, attitude towards school, the presence of classical
artifacts, presence of supplementary books supporting the school at home. Competition at school, competitiveness,
perception of cooperation at school, frequency of reading, self-efficacy, and presence of poetry books at home.
On the other hand; it can be said that the other variables in the model have little or no effect on reading skills
variable.

Classification performances of both methods
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The performance of students who were classified as successful or failed in terms of reading skills in PISA 2018
when assigning them to these categories with the MARS data mining method is presented in Table 8.

Table 8. Classification Table composed for the MARS method
Predicted Value

Unsuccessful ~ Successful Total Number of Students
Real Unsuccessful 2150 899 3049
Value Successful 667 1997 2664
Total Number of Students 2817 2896 5713

The performance of students who were classified as successful or failed in terms of reading skills in PISA 2018
when assigning them to these categories with the RF data mining method is presented in Table 9.

Table 9. Classification Table composed according to the RF method
Predicted Value

Unsuccessful ~ Successful Total Number of Students
Real Unsuccessful 1952 1097 3049
Value Successful 601 2063 2664
Total Number of Students 2553 3160 5713

In the study, to compare the estimation abilities of RF and MARS methods; accuracy rate, specificity rate,
sensitivity ratio, precision ratio, F1 statistic values, and AUC values of the ROC curve were used. In the final
section of the study, performance indicators of the RF and MARS methods in terms of accurate estimation are
given in Table 10.

Table 10. Performance of RF and MARS Methods

Performance Criteria MARS RF

Correct classification rate % 72.59 % 70.28
Specificity rate % 74.96 % 77.44
Sensitivity rate % 70.51 % 64.02
Precision rate % 76.32 % 76.46
F1-Statistics % 73.30 % 69.69
Area Under ROC Curve (AUC) % 79.80 % 78.29

When Table 10 is examined, it is seen that the MARS method performs better than the RF method in terms of
correct classification rate, sensitivity rate, F1 statistics, and AUC values, and the RF method performs better than
the MARS method in terms of specificity and precision rate.

Discussion

In the current study, the variables that were considered to be related to the reading skills of a 15-year-old student
in the Turkish language field in the PISA 2018 application were examined through MARS and RF data mining
methods, and the classification performances and prediction capacities of both methods were compared. As a
result of the analysis, it has been seen that the MARS method gives better results than the RF method in terms of
performance criteria. Therefore, the variables that were considered important by the above-mentioned method are
discussed in this section by taking two dimensions into account.

In the first dimension, MARS and RF data mining methods were compared in terms of their classification
performances. The RF method gives better results in terms of specificity and certainty rate; however, the MARS
method performs better in terms of accurate classification and sensitivity rates, F1 score, and AUC value.
Likewise, et al. (2012) reported that the RF method performed better in terms of Kappa coefficient and specificity
rate, but, added that the MARS method gave better results in terms of sensitivity criteria. Yao, Yang, and Zhan
(2011) stated that the MARS method performed better in terms of accuracy and sensitivity, and the RF method
was more successful in terms of specificity. Chen et al. (2018) and Golkarian et al. (2018) noted that the MARS
method performed better in terms of AUC value compared to the RF method, although Munkhdalai et al. (2019)
and Ostergard et al. (2018) stated that the MARS method was more successful in terms of accurate classification
rate compared to the RF method. On the contrary, Lawrence and Moran (2015) and Shirzad and Safari (2019)
reported that the RF method performed better in terms of accurate classification rate; Arabameri et al. (2018) and
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Youssef and Pourghasemi (2021) noted that the RF method gave better results in terms of AUC value compared
to the MARS method. Similarly, Kundu et al. (2021) stated in their study that the RF method showed better
classification performance compared to the MARS method in terms of accuracy, specificity, sensitivity, and
precision rate.

In the second dimension, both methods have revealed that the quantity of books at home was the greatest predictor
variable that had a significant effect on reading skills, according to the importance level in the mentioned study,
using both methodologies. When the literature is examined, many studies show that the number of books in the
house has an effect on reading skills (Chiu & Mc-Bride Chang, 2006; Urfal1 Dadand1 et al., 2018; Giindiiver &
Gokdas, 2011; Kahraman & Celik, 2017; Karatekin et al., 2012; Kurnaz &Yildiz, 2015; Kutlu et al., 2011; Tiirkan
etal., 2015).

According to the MARS method, the variable that has a significant effect in the second place in terms of
importance is the perception of difficulty (Fulmer & Tulis, 2013; Isik, 2016; Xu, 1991). It is stated that the
perception of difficulty has a positive effect on success (Isik, 2016). Studies show that high-level perceptions of
difficulty may produce less positive effects or negative effects such as anxiety and anger (Acee et al., 2010;
Efklides and Petkaki, 2005; Fulmer and Tulis, 2013; Pekrun et al., 2002).

According to the MARS method, other predictive variables that are effective on reading skills according to their
importance are the variables of motivation for reading skills and the father's education level. It is evident from
many studies that the motivation variable has a positive effect on student achievement. (Aksu & Giizeller, 2016;
Giire et al., 2020; inal & Turabik, 2017) Some studies state that there is a direct relationship between motivation
and student achievement (Bayraktar, 2015; Mendi, 2009; Uzun & Keles, 2010). Therefore, it is important to carry
out studies to increase the motivation of students. On the other hand, another variable considered significant in
our study is the father’s education level. In parallel with the findings of our study, Anil (2009) also found that a
father’s education level is more effective than a mother’s education level in determining the success of students.

According to the MARS method, other predictive variables that are effective on reading skills based on their
importance include the variables of reading pleasure and the student's bullying experience. It is known that there
is a positive relationship between reading pleasure and achievement (Chiu & Mc-BrideChang, 2006; Smith et al.,
2011). Another variable that is considered significant in the present study is the student’s experience with bullying.
In parallel with the results of our study; in the study conducted by Sevgin (2020), it was seen that the bullying
variable was significant in predicting science achievement. But; in the study conducted by A¢ikgoz (2017), no
significant difference was found between bullying and academic achievement. Teachers should pay special
attention to their students who are faced with bullying, and take approaches that make them feel valued.

The variables of maternal education level and attitude towards school are two further predictive variables that the
MARS approach finds significant in the predicted variable. In many studies; it is shown that the education levels
of the students’ mothers are related to the success of the students (Anil, 2009; Giire et al., 2020; Karabay et al.,
2015; Savas et al., 2010). In this context, it can be considered significant that parents take part in educational
activities within the scope of lifelong learning in terms of being a role model for the student. On the other hand,
another variable considered significant in the study is the students' attitude toward school. It is known that student
attitudes affect academic achievement. It has been observed that if the student's attitude towards school is positive,
the student is successful, if it is negative, the student is unsuccessful (A¢ikgoz, 2017).

Other variables that have a major effect on reading skills, according to the MARS method, include the presence
of classical works at home and the existence of school-aided resources at home, in order of importance. Many
studies support our results (Erdogan & Acar Giivendir, 2019; Kaya, 2017). Arican and Yilmaz (2010) concluded
that reading classical works partially increases the reading habit; however, in the study conducted by Okur and
Ar1 (2013), the effect of reading a classical book on whether the student gains or develops a reading habit could
not be determined with certainty. On the other hand, another variable that is considered significant in the present
study is the variable “presence of resources supporting the school. In parallel with the results of the study, in the
study of Erdogan and Acar Gilivendir (2019), it is stated that students' having supplementary resources can
contribute to the improvement of their reading skills. Unlike the study results, in the study conducted by Urfali
Dadand: et al. (2018), it was found that supplementary sources do not have a significant effect on reading skills.
Tas and Minaz (2018) stated that students prefer supplementary resources more because they find them simple
and concise, have more activities, and attract attention. Therefore, textbooks should be supported by
supplementary resources.

Other variables that the MARS method considers important for reading skills in the present study are the variables
of competition environment and competitiveness in school, in order of importance. It should be seen that activities
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that allow students to compete with each other are significant. Students with high competitive power have high
academic success (Bing, 1999; Frymier & Houser, 2000; Shimotsu-Dariol et al., 2012).

According to the MARS method, other important predictive variables on reading skills include the perception of
cooperation at school and the frequency of reading, in order of importance. It should be considered significant to
organize activities in the school environment where students can collaborate. On the other hand, another variable
that seems significant is reading frequency. Studies have reported that reading habits have a positive effect on
academic achievement (McQuillan & Au, 2011; Kurulgan & Cekerol, 2008; Tercanlioglu, 2001).

Other predictive variables that the MARS method finds important are self-efficacy and the presence of poetry
books at home, in order of importance. Self-efficacy perception shows students' belief that quality results will be
achieved when an effort is made. Many studies show a significant relationship between self-efficacy perception
and achievement (Chang & Bangsri, 2020; Maier & Curtin 2005). On the other hand, the other variable that seems
significant is “having poetry books at home”. It is stated that having poetry books at home increases reading skills
(Erdogan & Acar Giivendir, 2019; Kaya, 2017).

Finally, according to the MARS method, the factors of anxiety and teacher support for reading skills are, in order
of significance, predictive variables that have a significant effect on the predicted variable. It is known that there
are studies reviewing students' anxiety levels in the literature (Aksu & Giizeller, 2016; Inal & Turabik, 2017;
Yiicel & Kog, 2011). On the other hand; another variable that is considered significant is the teacher support
variable. In parallel with our study results, in the study of Chang and Bangsri (2020), it is stated that teacher
support indirectly affects success. When students feel the support of teachers in the classroom, they think they are
cared for and feel valued, which will increase their commitment to the school and the teacher, and this will bring
success with it.

Conclusion

Within the scope of this research, MARS and RF data mining methods were discussed in order to examine the
data obtained by large-scale tests, and they were recommended as alternatives for use in the field of education. In
this study, MARS from the family of nonlinear regression methods under the umbrella of data mining and the RF
analysis method using the Bagging algorithm from Ensemble methods were used together. Therefore, it is valuable
in terms of demonstrating the use of data mining approaches in the educational research process. Unlike the MARS
data mining method, the RF data mining method is easier to access. For the MARS method, there are paid
programs such as STATISTICA, SAS, SPM, and free package programs such as R (Earth Package), while many
paid programs such as SPSS Modeler, STATISTICA, SAS, SPM, and free package programs such as Orange,
WEKA, and R (Random Forests package) are available for the RF method.

Recommendations

In addition, new studies may be considered on different samples for the generalizability of the obtained findings.
Again, different from RF using the Bagging algorithm, it is also recommended to use data mining methods using
the Boosting algorithm, such as Boosted Regression Trees (BRT), Multiple Additive Regression trees (MART),
or Additive Boosting (Adaboost), in the process of educational research.
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Abstract

Teacher self-efficacy (TSE) is related to teachers’ job satisfaction, retention, motivation to improve, and work-
related stress. Using data from the 2018 Teaching and Learning International Survey (TALIS), we investigated
the impact of an innovative campus culture and preparation for teaching cross-curriculum skills on TSE. Data
indicated that working at innovative campuses had small effects on TSE in classroom management (f = .12),
instruction(B=.06),and student engagement (f =.17). Teachers’ preparationto teachcross-curriculumskills had
smallto medium effectson TSE in classroom management (B=.20), instruction(=.34), and student engagement

(B=30).

Keywords: Teacher self-efficacy, Cross-curriculum, Innovative school, Innovative campus, Teacher preparation,
Educational psychology

Teacher Self-Efficacy, Innovativeness, and Preparation to Teach Cross-curriculum Skills

Teacher self-efficacy affects the quality of both teacher and student experiences. Teacher self-efficacy (TSE)
reflects the beliefs teachers have about their ability to effectively handle tasks, obligations, and challenges related
to teaching, and influences academic outcomes. TSE is related to teachers’ retention, jobsatisfaction, lower levels
of work-related stress and motivation to learn and improve (Bandura, 1982; 2012; Klassen & Chiu, 2010;
Marjolein & Helma, 2016). Understanding the factors that affect TSE is important for recruiting, training, and
retaining effective teachers.

Bandura (1982) suggested that people with high self-efficacy are likely to persist and devote more effort to atask
when it isperceived as difficult. This means that teachers with higher self-efficacy are more resilient in the face
of changes or challenges and may even be able to support one another on teaching teams. Collective self-efficacy
is derived from the social and organizational contexts of an individual’s self-efficacy (Bandura, 2000; Viel-Ruma
etal., 2010; Zaccaro, etal., 1995). Teachers working in a district or school context in which the individual self-
efficacy of their peersis high may experience a boost in their own self-efficacy as they draw on the collective
strength of the self-efficacy of othersaround them. A strong sense of individual efficacy that impacts changes in
society or inthe local community is directly related to perceived collective efficacy (Bandura, 2000). Removing
barriers to positive collective self-efficacy is key to overcoming external obstacles (Bandura, 1982;2000).

Teacher Self-Efficacy

Self-efficacy is the belief that individuals hold about their ability to engage in certain behaviors. People with high
self-efficacy are more likely to be open to new experiences, conscientious, and embrace prosocial behaviors
(Bandura, 2012). Teacher self-efficacy is defined as self-efficacy related to the tasks, skills, and challenges
involved in the teaching professionand may impact motivation and affective commitment to remain ina position
(Canrinus etal., 2012). Teachers fromthe same school are likely to have similar TSE, as a clustering effect appears
to align their TSE with collective teacher self-efficacy (CTSE) (Caprara, etal., 2006; Skaalvik & Skaalvik, 2007).
Collective self-efficacy may draw an individual’s sense of self-efficacy upward or downward in that context.
Teachers’ job satisfaction is positively influenced by TSE in both instructional strategies and classroom
management, suggesting that improving TSE may help improve overall job satisfaction (Klassen & Chiu, 2010).
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Professional development may also improve TSE; however, thisisnot guaranteed. Yoo (2016) foundthat teachers
may either interpret the acquisition of knowledge as strengthening it or revealing flaws that were previously
unknown; therefore, the frame of reference of the individual may impact the lens through which they view
themselves.

According to a meta-analysis of Teaching and Learning International Survey (TALIS) related reports, TSE has a
significant positive effect on job satisfaction, regardless of country, continent, or culture (Kasalak & Dagyar,
2020; Klassen & Chiu, 2010; Vieluf, et al., 2013). This is a universally impactful force in improving teacher
success, whichmay also affect studentsuccess. Afocus on TSE during in-service programmes is positivelyrelated
to the improwved quality of instructional support used in the classroom (Marjolein & Helma, 2016). Some studies
have found mixed results about the relationship between TSE and student achievement, citing indirect impacts on
student achievement through motivation and that teaching high-performing classes can positively impact TSE
(Fackler & Malmberg, 2016; Marjolein & Helma, 2016).

Determining the variables that most strongly affect the TSE is somewhat more complicated. Some data indicate
that positive emotions toward students help overcome the negative emotions experienced by teachers, thereby
raising TSE in net effect (Buonomo et al., 2019). For example, if a teacher is experiencing difficulties but
expresses a positive feeling toward their students, their self-efficacy is resistant to the impact of the difficulty.
Teacher mental health is positively correlated with both individual and collective self-efficacy, as well as with
emotional exhaustion, while depersonalization and depression are negatively correlated with both individual and
collective self-efficacy, as well as job satisfaction (Capone & Petrillo, 2020). Teachers who lack support and
resources have lower persistenceand TSE, which may lead to a greater likelihood of leaving (Grant, 2006). In
one study, novice teachers who believed that their teaching team or campus exhibited a shared collective
responsibility for student success had a higher TSE and, therefore, a decreased intentionto leave the profession
(De Newve & Dewos, 2017). Time spent in the professionis related to increases in individual TSE, and primary
school teachers tend to have a slightly higher TSE for student engagement and classroom management than
secondary school teachers, although there are no differences between primary and secondary school teachers in
TSE for instructional strategies (George et al., 2018). The positive impact of time is limited; research reveals that
after an average of 23 years in the profession, the TSE begins to decline (Klassen & Chiu, 2010; Krammer et al.,
2018). CTSE is distinguishable from individual TSE; in contrast, the impact of time is negatively correlated with
time and CTSE (Skaalvik & Skaalvik, 2007).

Teachers who experienced greater workload stress but not classroom stress had an unexpectedly higher TSE
(Klaeijsenet al., 2018; Klassen & Chiu, 2010). This suggests that although teachers may take on stress from
additional work-related loads—such as accepting the burden of additional duties, acting as sponsors for student
groups, or supporting co-workers—they may actually feel more efficacious for having taken on additional work.
Other factors that can positively impact TSE are student involvement in teacher evaluations, cooperationamong
teachers, and the perception of satisfactory classroom management techniques (Egido Galvez et al., 2018). Egido
Galvez etal. (2018)also found that teachers who lacked professional development in an area may find that their
TSE was negatively impacted by the need for professional development. In other words, when teachers realize
they are lacking in a certain set of skills, they begin to feel less efficacious as a result of that awareness.
Professional development, especially development based on current standards and immediately relevant to the
classroom, is positively correlated with TSE (Marjolein & Helma, 2016; Yoo, 2016). Students expressed that the
experience of effective teacher strategies impacted teachers’ self-efficacy ina reciprocal relationship (Marjolein
& Helma, 2016). When students talk about or share information about a teacher’s teaching strategies positively,
the teacher begins to feel more efficacious. Student achievement also affects TSE, and teachers teaching in high-
achieving classrooms are more likely to have a higher TSE than their peers (Capraraetal., 2006). Principals who
are supportive and deemed approachable by teachers also positively impact TSE (Aldridge & Fraser, 2016). In
short, pleasant experiences that teachers have in the classroom, among their peers, and with their leadership may
lead to greater TSE. Given that the research mentioned above indicates positive impacts from cooperation among
teachers, professional development, positive student responsesand achievement, and principal support, it becomes
clear that the overall organizational climate of the school matters to the development of a healthy TSE, both
individually and collectively.

Innovative Campuses
The literature in both psychology and management refers to innovative behaviors and creativity as the same or

related constructs (Hsu et al., 2011; Ng & Lucianetti, 2015; Somech & Drach-Zahavy, 2013; Thurlings et al.,
2015). Creativity leads to creative behaviors, which, when implemented in the workplace, result in innovation;
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therefore, creative and innovative labels are largely interchangeable. Although a creative personality is an
individual construct,acohesive teamcan developa collective personality that conforms to individual personalities
(Dampérat et al., 2016; Grosser etal., 2017). The team acts as a unit that draws collectively on the individual
personalities of team members as needed; thus, individuals can experience higher creative self-efficacy as
members of a cohesive group (Dampérat et al., 2016; Somech & Drach-Zahavy, 2013). Parket al. (2021) found
that the relationship between collective creative self-efficacy and performance has an inverted U-shape,
suggesting that the greatest innovative output does not necessarily come from a collection of people with the
highest individual self-efficacy. There may be an optimal level of individual efficacy at which collective efficacy
becomes the most productive.

When teachers implement innovations, they not only teach new strategies but also model the process of innovation
at the same time (Klaeijsenetal., 2018). While a change agent in an organization affects teams and organizations,
teachers affect their teams, schools, countless children, and communities. Parry (2018) points out that developing
a culture of teacher-led innovation is the best way to transform both the schools and communities in which they
reside. Teachers’ creativity, when directedtoward productive change, is a powerful tool. Be cause of this potential,
it is important to examine the relationship between TSE, the perception of innovative behavior, and the contexts
in which these behaviors arise.

Teacher innovation research has demonstrated that factors such as teacher experience, skills, and teaching
philosophy can impact the rate of teacher integration of novel technologies (Mueller et al., 2008). Supervisors or
organizational expectations may have both positive and negative impacts, depending on the ability of the
individual to meet or exceed those expectations (Chang et al., 2011; Pugh & Zhao, 2003; Tierney & Farmer,
2011). Goal interdependence, when combined with self-efficacy, has a positive effect on innovative behaviors
(Thurlings et al., 2015); however, individuals with collectivist grounding may be concerned that increasing
innovative behaviors could negatively impact social equilibrium (Ng & Lucianetti, 2016). Occupational self-
efficacy was found to be positively correlated to the intrinsic motivation in teachers as well as with innovative
behavior among teachers (Klaeijsenet al., 2018). Educational innovations on the rise include increased emphasis
on the teaching and development of cross-curriculum skills in K-12 schools as programs such as the International
Baccalaureate and STEM Problem-Based Learning models have become more popular. As these models
proliferate, it becomes crucial to understand the impact of innovation uptake and implementation on teachers and
scholars.

Cross-Curriculum Skills

Cross-curriculum skills, also called 21t Century skills, are cognitive skills that translate across all content areas
and can be applied not only in the classroom but also later in life. There are many models and frameworks for
identifying these skills, but most agree that problem-solving, collaboration, interpersonal, creativity, information
literacy, and production skills are key cross-curriculum skills for young people today (Geisinger, 2016). Their
importance grows as the speed of innovation continues to make existing jobs obsolete, and new areas of expertise
arise with increasing frequency. Training students in the age of technology requires them to be adept at skills that
will allow them to create their own jobs and navigate a rapidly changing world. Efforts to prepare teachersto
implement change and teach these skills in the new age of technology have proven difficult,and little progress
toward fundamental changes in school systems is evident (Erstad, et al, 2015). Some evidence points to the need
for teachers to first develop their own cross-curriculum skills before they can effectively teach them to others
(Karatas & Arpaci, 2021; Teo et al., 2021). Additionally, technical support and continued professional
development contribute to teachers’ successful implementation of innovative technologies and their ability to
support students’ skill development (Zheng, et al., 2016). While new-to-professional teachers are often prepared
using the latest teaching methods for cross-curriculum skills, in-service teachers may have fewer opportunities to
obtain and test strategies for innovative professional development.

In a systematic review of studies of pre-service education center programming on 215t century skills, Teo et al.
(2021) identified three crucial missing pieces in teacher preparation programs: identifying the needs of teachers
ahead of designing programs, developing theoretical frameworks and tools, and finding the crucial balance
between keeping up with technological change and building sustainable programs. Many pre-service teachers
have misconceptions about what these skills are, believing that 21t Century skills, or cross-curriculum skills,
reference largely technology-related or digital literacy skills rather than including the full scope of problem-
solving, critical thinking, and creativity skills (Karakoyun & Lindberg, 2020). In some teacher training programs,
a blended learning approach was found to improve pre-service teachers’ cross-curriculum skills as well as their
self-efficacy and helped to increase their potential for becoming lifelong learners (Sentiirk, 202 1). Overcoming
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misperceptions and developing a shared vocabulary around cross-curriculum skills is the first step toward
improving the successful replication of these skills in the classroom.

From the research already discussed, we understand that there are a variety of organizational factors that may
impact the TSE. These include, but are not limited to, the relative supportiveness of school leadership, teachers’
own experiences in the classroom, opportunities for professional development, and innovative structures and
atmosphere. Figure 1 presents a theoretical model that includes these organizational factors.

Optimal TSE for healthy CTSE

— R
Teacher Self-Efficacy

=
School Environment

Professional Development

Experiences

Figure 1. Theoretical model of innovation and teacher self-efficacy

Factors broadly defined as the school environment, teacher experiences, and professional development
opportunities work together to support healthy teacher self-efficacy. As each variable increases in strength,
teachers’self-efficacy also increases. Conversely, if any of these is underperforming or missing, the potential for
a healthy TSE diminishes. The relative strengthof TSE forindividuals may also affectthe CTSE of campus teams.
Finding a way to achieve an optimal individual TSE for teachers so that the campus can achieve a strong CTSE
for the campus as a whole should be an organizational goal. As each variable increases or decreases, the TSE of
an individual also increases. Experience is defined as an individual variable known to affect TSE, such as the
reciprocal relationship between teachers and students. School environment includes the innovativeness of the
campus and the relative supportiveness of school leadership.

Purpose and Rationale

Considering the potential relationships identified in previous studies of occupational self-efficacy and innovation,
further researchis requiredto determine howthese relationships interact withinthe teaching profession. TSE tends
to predict higher engagement and job satisfaction, lower levels of burnout, and lower intention to leave the
teaching profession (Avanzi et al., 2013; Brouwers & Tomic, 2000; Collie et al., 2012; Klassen & Chiu, 2010;
Klassen et al., 2012; Saricam & Sakiz, 2014; Skaalvik & Skaalvik, 2007; 2010; 2011; 2014). Concurrently,
contemporary knowledge economies feed an increasing demand for cross-curriculum skills, specifically creative
thinking, critical thinking, and problem-solving (Dewett & Gruys, 2007; Mushynska & Kniazian, 2019; Parry,
2018; Schroeder et al., 2013). Moreover, teacher preparation to utilize and teach these cross-curriculum skills is
neededin pre-service and continuing professional education (Hocenski etal.,2019). As technology and innovative
cross-curriculum programs continue to grow in popularity, teasing out such relationships may have explanatory
and predictive power for both researchersand practitioners.
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Using Bandura’s (1982) framework, this study examined the relationships between two organizational variables
and teacher self-efficacy. The first predictor was teachers’ perception of the innovative nature of their schools.
Specifically, are teachers at school open to change, looking for new ways to teach, and generally supportive of
innovative efforts? The second predictor variable was teachers’ perception of how well prepared they believed
they were to teach cross-curriculum skills such as creative thinking, critical thinking, and problem-solving. Thus,
the following hypotheses were tested:

1) Workingat an innovative school has a positive effect on teacher self-efficacy.

2) Preparation to teach cross-curriculum skills (e.g., creative thinking, critical thinking, and problem

solving) has a positive effect onteacher self-efficacy.

Method

For this descriptive study of United States teachers, we analyzed secondary data from the 2018 Teaching and
Learning International Survey (TALIS) implemented by the Organization for Economic Co-operation and
Development (OECD, OECD.org, 2020). The psychometric dataon the TALIS 2018 surveyscaleswere originally
reported inthe TALIS 2018 Technical Report (OECD, 2019).

Participants

The participantswere teachers (N=2,560) inthe United States. Sixty-seven percent (n=1,717) were female, 32.7%
(n=837) were male, and 0.3% (n=7) were not disclosed. The teachers had completed years of experience ranging
from O to 50 years, with a mean of 13.98 years (SD=9.42). Most teachers (98.1%) had a bachelor’s degree, and
1.9% had a master’s degree.

Measures

The TALIS 2018 Teacher Questionnaire included 58 items, some of which required multiple responses. In this
study, we used a portion of the TALIS items described below.

Teacher Self-Efficacy Scale

The TSE Scale (OECD, 2019) measures overall TSE with a three-factor structure; each factor includes four items.
In this sample of teachers, the scale had a stratified Cronbach’s alpha of 0.911. Each factor also indicted high
levels of reliability: (a) classroom management, ® = 0.845;(b) instruction, ® =0.821;and (c) studentengagement,
® = 0.801. Individual factor loadings exceeded 0.500 for all 12 items.

Team Innovativeness Scale

The Team Innovativeness Scale (OECD, 2019) measures teachers’ perceptions of how their campus team (a)
developed new ideas for teaching and learning, (b) was open to change, (c) searched for new ways to sole
problems, and (d) provided practical support for each other in the application of new ideas. The four-item scale
demonstrated high internal consistency, ® = 0.889, and individual item loadings greater than .700 on all four
items. The model fit indices are presented in Table 1. In this scale, it is important to note that team innovativeness
was a measurement of the campus-wide teacher team, and not smaller sections of teams such as vertical teams,
content teams, or teacher PLC groups.

Preparation to Teach Cross-curriculum Skills

In the TALIS data collection, teachers were asked about the elements of their pre-service programs and how
prepared they believed they were to implement those elements. Teachers responded to a single item regarding
their preparationforteaching cross-curriculumskills. Specifically, the item asked “how prepared do you currently
feel to teach cross-curriculum skills (such as creative thinking, critical thinking, and problem-solving)?”.
Responses were provided on a Likert scale (1-not at all prepared, 2-somewhat prepared, 3-well prepared, 4-very
well prepared).

Analysis

Previous research has indicated that structural equation modelling (SEM) is the suggested method for examining
TALIS TSE data (Scherer etal., 2016); therefore, the research questions were addressed using SEM with sample
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and replicate weights. Both models were estimated in Mplus (v.8.7; Muthén & Muthén, 2017) using maximum
likelihood with robust standard errors, because this estimator corrects for non-normality and can be used with
replicate weights (Stapleton, 2008). The fit results were reported for the model estimated with sample weights; fit
statistics were not available for models using replicate weights (Muthén & Muthén, 2017). The Comparative Fit
Index (CFI) and the Tucker Lewis Index compare the current model to a baseline, and values exceeding .95 for
eitherindex are interpretedas good model fit (Hu & Bentler,1999). In addition, model fit interpretations typically
include indicators such as the Root Mean Square Error of Approximation (RMSEA) and Standardized Room
Mean Square Residual (SRMR). RMSEA provides an indication of model parsimony with values less than .05,
interpreted as a lack of bad fit given the number of parameters. SRMR provides information about the correlation
residual with values below .08, indicating a good model fit (Hu & Bentler, 1999; Kenny & McCoach, 2003). The
last indicator of fit, a non-significant chi square, is difficult to achieve with large samples because of limitations
in the way the chi square is calculated (Schumacker & Lomax, 2004), but a useful measure of fitcan be calculated
by using the chi square value divided by the degrees of freedom. This value should be less than five. No
modification indices will be used, and residuals will not be correlated; correlated residuals may improve model
fit but should only be used if the theoretical framework supports them. Parameter estimates are reported for the
model using sample and replicate weights because standard errors on the sample and replicate weight models are
considered the most accurate (Muthén & Muthén, 2017).

Results

The TSE and team innovation model was estimated twice with sample weights to provide fit statistics and once
with sample and replicate weights to provide parameter estimates with correct standard errors. For the sample
weight model, the multiple fit statistics indicated that the model fitted the data. While the chi square value is
significant, x?>(111) =464.61, p<.001, models with large sample sizes oftenreturn a significant chi square even
when the model demonstrates adequate fit by other standards (Schumacker & Lomax, 2004). The final sample-
weighted model containing all factors resulted in CFI = .95, TLI = .94, RMSEA = 0.045, 95% CI [0.042;0.048],
and SRMR =.03. All fit statistics indicated the global fitof the model to the dataand suggested model parsimony.
Dividing the chi-square value by the degrees of freedomyields a value of 4.18, which is below the acceptable
value of five. The correlation matrix for all the variables is presentedin Table 1, and the general descriptive data
are presented in Table 2. Examination of the loadings also revealed no evidence of local strain in the final model.

Table 1. Correlation Matrix

n=2.519 (1) (2) €)]

(1) Self-Efficacy:
Classroom Management

(2) Self-Efficacy:

] ~
Instruction 493

3) Self-Efficacy: o -

Student Engagement 506 393 )
(4) Team Innovativeness Ad16%* 091%* 77

Note: **p <.01
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Table 2. Descriptive Data

Mean

=242 Ti /

(N=2,425) (SD) Min Max

Teacher Self Efficacy Total 12.83 4.00 16.00
(1.92)

TSE: Classroom Management 13.13 4.00 16.00
(2.36)

TSE: Instruction 13.08 4.00 16.00
(2.15)

TSE: Student Engagement 12.26 4.00 16.00
(2.48)

Team Innovativeness 11.78 4.00 16.00
(2.38)

Prepared to Teach Cross-Curricular Skills 2.78 1.00 4.00
(0.87)

TSE=Teacher Self Efficacy

Self-Efficacy, Cross-curriculum Preparation, and Team Innovation
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The structural part of the model (see Figure 2) addressed both hypotheses about the relationships between teacher
preparation to teach cross-curriculum skills and campus innovation and the three categories of TSE. Standardized
estimates are reported below, and Table 3 in the appendix contains both standardized and unstandardized
estimates. Standardized estimates can be interpreted as effect sizes using a scale similar to Pearson’s r (i.e., small
=.1, medium = .3, and large =.5; (Field, 2017; Geiser, 2013)), which allows readers to judge the strength or
magnitude of relationships between variables within the same model.
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Figure 2. Conceptual Model of potential influences on TSE, * indicates p < .001

We rejected the first null hypothesis that there is no relationship between working at an innovative school and
teacher self-efficacy. Working at an innovative school was related to teacher self-efficacy; however, the effect
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was small. The relationshipwas estimated for all three factors of teacher self-efficacy: classroom management
self-efficacy (B= .12, p <.001), instructional self-efficacy (B = .06), and student engagement self-efficacy (=
.17, p <.001). When teachers perceive that they work at an innovative school, this perception tends to have a
small positive effect ontheir teacher self-efficacy; however, the impact on instructional self-efficacy is perhaps
negligible.

We also rejected the second null hypothesis, that there is no relationship between teachers’ preparation to teach
cross-curriculum skills and teacher self-efficacy. Feeling prepared to teach cross-curriculum skills, such as
creative thinking, critical thinking, and problem solving, had a positive effect onteacher self-efficacy. Similarly,
the effects were estimated for all three factors of teacher self-efficacy: classroom management self-efficacy (f =
.20, p <.001), instructional self-efficacy (B = .34, p <.001), and student engagement self-efficacy (B = .30, p <
.001). Whenteachers perceive that they are well prepared to teach cross-curriculum skills, perceived preparation
yields small to medium effects on their teacher self-efficacy, with the smallest impact in the area of classroom
management self-efficacy.

Discussion

Self-efficacy in general and TSE in particular tend to influence how teachers approach their work. In almost all
professional circumstances, higher teacher self-efficacy is more desirable than lower self-efficacy. Thus, there is
practical value in determiningthe factors that influence higher levels of teacher self-efficacy. Teachers with higher
self-efficacy are more satisfied with their jobs, more willing to learn and grow professionally, and are better at
managing work-related stress (Klassen & Chiu, 2010; Marjolein & Helma, 2016). This study tested two possible
variables that might logically be relatedto teacher self-efficacy, and the results suggest that efforts to improve
both variables may also raise the levels of teachers’ self-efficacy.

Working at an innovative campus had a small positive effect on teacher self-efficacy. Self-efficacy may be
influenced by the organizational environment or, at least, by teachers’ perceptions of the environment (Bandura,
2000; Friedman, 2003). Friedman and Kass’s (2002) conception of teacher self-efficacy includes not only
teachers’ personal efficacy beliefs but also teachers’ beliefs about the organization and their relationships with
others inthe organization, which in this case isthe school. The effectsonself-efficacy for working at an innovative
schoolwere small but interestingin that they may support this conceptionof teacher self -efficacy as both personal
and organizational. Similarly, Dampérat et al. (2016) and Somech and Drach-Zahawy (2013) found that
individuals draw onthe collective efficacy of acohesive group to increase creative TSE. The impact of the school
or fellowfaculty members at TSE merits further study, in which team innovation is conceptualized in a broader
category of organizational variables affecting TSE.

Conceptions of 21t Century education and the automation economy have increased an emphasis on teaching
cross-curriculum skills, such as creative thinking, critical thinking, and problem-solving. These skills are cross-
curriculum in that they are expected to be taught, modeled, and assessed across all disciplines of the curriculum.
Some research (Author, 2016) suggests that teachers commonly misunderstand creativity and how to teach
creative thinking. Similarly, teachers may have little trainingin teaching critical thinkingor problem-solvingskills
(Abrami et al., 2015). Teachers who believed that they were well prepared to teach these skills tended to have a
higher TSE onall three subscales.

Summary

These findings provide avenues for future research and have potential immediate practical implications. The mid-
level positive predictability between cross-curriculum skills training and TSE in instruction and student
engagement indicates that teachers are strengthened by preparing to teach skills that are most important to
students. Indeed, even as greater emphasis has been placed on teaching cross-curriculum skills, such as creativity,
problemsolving, and communication, teachers still struggle to prove it in teaching in the classroom (Aldossari,
2021). As these skills are crucial to future student success, it follows that preparation for these skills and the
subsequent boost in TSE that teachers receive fromthat preparation are key to students’ actualization of these
skills (DiBenedetto & Meyers, 2016).

Additionally, given previous researchsuggestingthat principal supportand approachability positively impact TSE
(Aldridge & Fraser, 2016), it would be interesting to see whether other interorganizational factors may also
contribute to building the individual and collective self-efficacy of campus teams. A potential avenue for future
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research would be to consider whether teacher data and principals’ innovative team perceptions are related, as
well as whether these relationships impact TSE. Another interesting question is whether specific types of
educational organizations, such as Montessori, PTech, or IB schools, which are designed to emphasize cross-
curriculum skills, promote greater preparation more directly for those skills inteachers, and whether teachers in
those institutions have significant differences in TSE than their peers working in traditional school environments.
We plan to pursue additional research comparing the data obtained in this study to principal data from the same
TALIS survey to determine the relationships between perceptions of leadershipand the perceptions of the teachers
themselves.

Limitations

While we were able to determine positive relationships between preparation to teach cross-curriculum skills,
innovative schools, and TSE, the use of TALIS data precluded gaining an understanding of one aspect of our
theoretical model. These data were not useful in determining the optimal individual TSE for the campus to achieve
an optimal collective TSE or CTSE. As the relationship between CTSE and innovative output requires a delicate
balance (Parket al., 2021), it is important to determine howthis balance can be achieved. Future research should
examine the relationship between individual and collective TSE to determine whether there is a quantifiable
optimum amount of CTSE to support innovation in schools. Rather than stopping at the theoretical implications
of this research, future research should examine the practical application of adjusting organizational factors to
achieve and maintain an optimal CTSE to create an atmosphere ina school or district where innovative output is
maximized. This requires design thinking while structuring research that will allow for testing and adjusting
organizational variables to find the sweet spot for optimal CTSE.

One caution for this type of future researchis that it is often difficult to adjust for many organizational variables
at play. While the amount and quality of professional development are more easily addressed, it is unlikely that a
researcher will be able to change the leadership style on campus or address some of the classroom issues that
teachers face. It is impossible to control for all potential experiences that ateacher would have, and indeed all that
ateam would experience collectively. Therefore, future studies should be conducted cautiously. Perhaps research
that seeks to first examine schools that are similar in organizational environments, and later different in
organizational environments in order to determine what is actually impacting TSE and CTSE would be beneficial.
The potential for confounding variables was high. Utilizing qualitative research methods and longitudinal studies
may allow us to determine whether specific organizational and professional development variables affect the
attainment of optimal TSE. Qualitative studies should focus on determining how a principal might be able to
identify what it looks like when optimal CTSE is reached, and how variables might be adjusted during the course
of normal practice to reach and maintain that CTSE.

In addition, it is possible that what is determinedto be an optimal CTSE may itself vary depending on context.
For example, the unexpected impact of the COVID 19 pandemic and the dramatic shift to online schooling for
many teachers may have required a different optimal CTSE than when the school was conducting a sessioninits
usual format. Additionally, disruptions to the school environment, such as significant leadership changes, s hifts
to differentschoolingmodels, or disruptions due to natural disasters, may also affect the necessary optimal CTSE.
Nevertheless, the next step should be to determine what an optimal CTSE looks like and how it might be balanced
by supporting an individual TSE.

In any case, the further study of teacher self-efficacy and organizational innovativeness should be examined. As
we enter a new world of technological innovation, we are preparing a generation for occupations that may not yet
exist. The potential of the next generationto adapt and innovate in this unknown future is tightly bound to teachers’
self-efficacy and abilities. As a result of the last several years of disruption to the educational community,
identifying factors that may draw teachers into the professionand encourage teacher retention has become
increasingly valuable. Determining the impact of TSE and how these variables can be manipulated to create
optimal CTSE and innovative output are important goals for educational research and practice.
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Appendix
Table 3. Standardized and unstandardized estimates from structural equation modeling
Parameter Estimate Unstandardized Standardized
Measurement Model Estimates
Team Innovation
TT3G32A- Teachers strive for new ideas 1.00 7g*
TT3G32B- Teachers open to change 1.08 (.04) B3
TT3G32C- Teacher look for new ways to solve problems 1.18 (.04) 80+
TT3G32D- Teachers give each other practical support 0.95 (.05) 2=
Class Management Self- Efficacy
TT3G34D- Control dismuptive behavior 1.00 81
TT3G34F- Make behavioral expectations clear 0.69 (.02) 64+
TT3G34H- Get students to follow classroom rules 0.93 (.04) 2=
TT3G341- Calm a disruptive or noisy student 0.97(.02) T
Instructional Self Efficacy
TT3G34C- Craft good questions for students 1.00 50*
TT3G34]- Use a variety of assessment methods 1.37 (.06) T5*
TT3G34K- Provide alternative explanations 1.13 (.07 1
TT3G34L- Vary instructional strategies 137(07 TT*
Student Engapement Self-Efficacy
TT3G34A- Get students to believe in self 1.00 82*
TT3G34B- Help students value learning 1.10{.02) B3
TT3G34E- Motivate students 0.94 (.03) T
TT3G34G- Help students think critically 0.80 (.05) 67+
Structural Model Estimates
Team Innovation on TSE-Class Management 0.13 (.04) A2*
Team Innovation on TSE-Instructional 0.04 (02) 06
Team Innovation on TSE-Student Engagement 0.19 (.03) A7*
Cross-Curricular Skills on TSE-Class Management 0.12(.02) 20*
Cross-Curricular Skills on TSE-Instmctional 0.13(.01) 34
Cross-Curricular Skills on TSE-Student Engagement 0.18(.02) 30*
Instructional TSE with Class Management TSE 0.12(01) 54
Instructional TSE with Student Engagement TSE 0.17(.01) 52
Student Engagement TSE with Class Management TSE 0.13 (.01) J60*
Note. *p = 001
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Abstract

The relationship between highly desired 21st century skills, such as students' attitudes toward STEAM, critical
thinking dispositions, and decision-making abilities, and the role of gender on these associations was investigated
in this study. The data was collected from 4th grade students in the 2022-2023 academic year using the typical
case sampling method. “STEAM Attitude Scale”, ‘Critical Thinking Disposition Scale” and ‘Decision-Making
Skill Scale” were utilized. The mediation model was estimated using the whole sample, followed by multigroup
analyses that employed gender as the moderation variable. The results indicated that primary school students'
attitudes towards STEAM, their critical thinking dispositions, and their decision-making skills were at a high
level. The mediation analysis revealed that attitudes towards STEAM had direct effect on decision-making skills,
and critical thinking disposition was found to be partially mediating this association. Multigroup analyses
provided evidence for the significant moderating role of gender pertaining to the specified associations in the
model. The findings provide insights into the importance of developing positive attitudes towards STEAM
disciplines regarding their evidential effect on critical thinking dispositionand informed decision-making skills
in primary schools and the necessity of attending to the role of gender in future educational interventions.

Keywords: Critical thinking disposition, Decision-making skill, STEAM, Primary school, Gender

Introduction

Changes in individual and societal needs, along with rapid global changes in science, technology, innovations,
and teaching approaches, have undoubtedly affected the adaptive skills expected from the individual. Many
countries have incorporated these skills into their curriculum, such as producing knowledge and using it in daily
life, thinking critically, being decisive entrepreneurs, working collaboratively to solve problems, and having
communicationskills (e.g., Ministry of National Education [MoNE], 2018; National Research Council, 2014).
Although there is no consensus on21st centuryskills that globally inspire curricula, these vital skills for schooling
can be listed as self-efficacy, career and life skills, cooperation and collaborative thinking, critical thinking,
creative thinking, and problem solving (Beers, 2001; Lamb et al., 2017). Additionally, the widespread use of
social media, along with rampant misinformation (Kyza et al., 2020), and the availability of online educational
resources requirestudents to gainand apply higher-order decision-makingskills to effectivelyaccessand critically
select useful, reliable, and trustworthy information. Therefore, critical thinking and decision-making skills are
among the most prominent skills that an individual should have in the 21st century (Binkley et al., 2012).
Promoting STEAM education—which is an interdisciplinary approach consisting of science, technology,
engineering, art, and mathematics disciplines—can help individuals attain these skills and provide opportunities
for learning via real-life applications (Ge et al., 2015). This interdisciplinary and integrated type of education is
considered to be significantly contributing to the pivotal skills of individuals such as critical thinking, decision-
making, creativity,communication, and cooperation (Kardes, 2020). The skills targeted by science programs, the
goals of STEAM education, and 21st century skills overlap. Therefore, in this study, the relationships between
attitudes towards STEAM and 21st century skills—specifically, critical thinking disposition and decision-making
skills—were investigated.

* Corresponding Author: Siimeyye Aydin Giirler, s.aydingurler@gmail.com
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Attitudes towards STEAM

By adding the art discipline, STEAM education is created to understand and promote the relationship between the
science, technology, engineering, and mathematics (STEM) disciplines (Jin et al., 2012). This approach to
education contributes positively to students' cognitive development, as well as their psychological and emotional
development, critical and creative thinking, problem-solving skills (Giirliyenkaya-Bag, 2020) and creativity
(Aguilera & Ortiz-Revilla, 2021). Due to its utilitarian and instrumental values that promote economic growth
and productivity, STEM education is incorporated into scientific, mathematical, and technical disciplines
throughout the world (Takeuchi et al. 2020). Acourse of action forasuccessful STEM education is to ensure that
students gain a positive attitude towards these skillsatan early age because itis difficult to change student attitudes
that are dewveloped at an early age in the absence of impactful perception-altering situations or regulations
(Nacaroglu & Kizkapan, 2021). Children's participation in integrated STEM activities during their childhood
enables them to develop higher order thinking on topics that are beyond the scope of asingle subject (Aguilera &
Ortiz-Revilla, 2021), and through well-planned STEM education, students can gain a positive attitudes towards
STEM-related fields (Tseng etal., 2013).

Critical Thinking Disposition

Critical thinking is defined as a "nonlinear and recursive" process of making purposeful, evaluative, and situated
judgments in order to form beliefs and perform actions (Facione et al., 1995). Students need to hawve critical
thinking skills not only to be able to define and overcome the problems encountered in daily life (Nugraheni et
al., 2022) but also to prepare them for the competitionin the business world (Duffy et al., 2022). The critical
thinking process is mainly explained by its cognitive and dispositional dimensions (Facione, et al., 1995). The
cognitive skills consist of analyzing, explaining, and interpreting aspects of problems, thinking about the
multidimensionality of a problem, evaluating the accuracy and precision of information, and drawing conclusions
(American Philosophical Association[APA], 1990; Facioneetal., 2000). The dispositional dimension of thinking
critically can be defined as seeking alternatives and reasons for a certain situation, having a tendency to use
scientific methods inthe decision-making process, self-questioning, and being open to new ideas (Facione, 2000).
According to Wan and Cheng (2019), critical thinking dispositionis a prerequisite for critical thinking because
critical thinking disposition expresses the emotional dimension of thinking. In other words, individuals who excel
in the cognitive aspect of critical thinking may not necessarily apply them effectively to relevant contexts due to
a low level of critical thinking disposition. They defined this unbalanced status as ‘pre-critical’. Therefore, both
cognitive skillsand dispositional dimensions should be taken into account to gain a comprehensive understanding
of a person’s critical thinking. Studies have shown positive associations between a higher critical thinking
disposition and problem-solving skills (Tiimkaya et al., 2009) and cognitive flexibility and mathematics
achievement (Gliner & Gokce, 2021). Furthermore, the degree of critical thinking disposition has been found to
be influenced by self-efficacy (Aydin Giirler, 2022), gamified STEM practices (Asigigan & Samur, 2021), the
classroom learning environment, and the family environment (Wan, 2022).

Decision-Making Skills

Decision-making is defined as making a choice among many alternatives for the purposes of “accountability,
selection, placement, evaluation, diagnosis, and improvement” (Griffinet al., 2012, p.19). During the decision-
making process, individuals intend to choose the most probable outcome, that meets their needs among multiple
options with differing levels of importance (Byrnes, 2002). This skill is integrated into Turkey’s current science
curriculum as ‘life skills’. Low level of decision-making skills was found to be associated with low academic
achievement (Papachristouetal., 2022), lowcognitive ability (Demaree et al., 2010;Flourietal., 2019), including
problem solving skills (Yurtseven et al., 2021), and a higher likelihood of maladaptive behaviors including
bullying and ADHD (Bubier & Drabick, 2008; Flouri & Papachristou, 2019). Although equipping individuals
with better decision-making skills is among the most general goals of education (Clemen & Gregory, 2000), there
exists very limited research related to primary school students as the majority of studies are conducted on adults.
Some of the activities that improve students' decision-making skills are participation in brainstorming sessions,
effective teamwork with their peers, and being active in the problem-solving process (Clemen & Gregory, 2000).
STEM applications also include similar activities. During STEM activities, students develop different solutions
for real-world problems, decide on the most appropriate solution, test and evaluate their decisions, and make
necessary improvements for their evaluation (Ercan, 2014).
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The Constructs of Interest and the Role of Gender

The literature encourages the use of STEAM education for the purpose of attaining 21st century skills and
dispositions, including critical thinking, problem solving, and decision-making. The art dimension of STEAM
education supports the development of cognitive skills such as decision making, thinking, problem solving,
collaboration, and communication skills (Taylor, 2016). Critical thinking and meta-cognitive skills develop
especially during the applications of STEAM education (Mangold & Robinson, 2013). Some studies conducted
with students and teacher candidates suggest that STEM education contributes positively to students' critical
thinking and problem-solving skills (Elliot et al., 2001). According to teachers, the STEM approach yields
multidimensional thinkingand improves students' decision-making skills (Bakirc1 & Kutlu, 2018).

STEM education is aimed at training individuals who design and implement products according to problem
situations. In addition, STEAM activities aim to support decision-making skills by raising individuals who can
reach the most accurate solution for problems (Bybee, 2010; Jonassen, 2011). Critical thinking is an antecedent
skill to decision-making, and some literature demonstrates the effectiveness of particular teaching practices—that
enhance critical thinking skills—inthe decision-making process of individuals (Schraagen & van de Ven, 2008;
van den Bosch & Helsdingen, 2002). Critical thinking offers important benefits to individuals by helping them
make better decisions both in their private and professional lives (Daft, 2010). Finally, pertaining to gender,
numerous studies have found differing degrees of attitude or tendency towards STEM/STEAM (e.g., Karakus &
Bircan, 2022; Knezek et al., 2011; Vervecken et al., 2013); critical thinking disposition (e.g., Emir, 2012; Rudd
et al., 2000; Shubina & Kulakli, 2019); and decision-making skills (e.g., Tekin & Ulas, 2016). Therefore, we
sought to examine the role of gender with respect to the constructs and their associations.

Significance of the Study

Awide variety of studies onattitudes towards STEAM, critical thinking,and decision-makingskills are examined.
Howewer, no study has been found that concurrently examines STEAM attitudes, critical thinking and decision-
making skills. Many studies in the literature showthat activities and initiatives related to STEM education in the
early years of educationaffect students' perceptions and dispositions towards the STEM field (Bagiati et al., 2010;
Bybee & Fuchs, 2006). Therefore, raising awareness among students about STEM at an early age is necessary to
both develop positive attitudes towards STEM and have them pursue a STEM-oriented profession (Wyss etal.,
2012). STEAM education plays a central role in helping students acquire 21st century competencies such as
creativity, critical thinking, and decision-making (Liao, 2016; Sousa & Pilecki, 2013). By developing students’
attitudes towards STEAM, students’ critical thinking disposition and decision-making skills can be positively
affected. The aforementioned literature provides strongevidence that these three concepts are relatedto each other
(see Section1.4.). Giventhat many studies in the literature emphasize the importance of STEM/STEAM education
inthe primary school (Becker & Park,2011; Murphy & Mancini-Samuelson,2012), the followingreasons warrant
the conduct of this study: the scarcity of studies on primary school students in relation to our constructs; the
importance of developing students’ attitudes towards STEM/STEAM at a young age and its influence on
subsequent attitudes; and the degree to which these attitudes are associated with 21st century skills including
attitudes towards STEAM and decision-making skills. Therefore, the aim of this study is to examine the
relationships between primary school students’ attitudes towards STEAM, their critical thinking dispositions, and
their decision-making skills. Based on the formerly established bi-relations, we propose the conceptual model in
Figure 1. Moreover, Kocak et al. (2021) reportedthat critical thinking mediated the relationship between 21st
century skillsand problem-solving skills. Based on the literature and the conceptual model in Figure 1, critical
thinking dispositions display a possible mediating role in the relationship between attitudes towards STEAM and
decision-making skills. Finally, examining the moderating role of gender on these relationships will contribute to
theory about the generalizability of the associations.
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Figure 1. The conceptual model

In this regard, the following research problemsare proposed:

1. What are the lewvels of primary school students’ attitudes towards STEAM, their critical thinking
dispositions, and their decision-making skills?

2. What are the direct and indirect relationships between primary school students’ attitudes towards
STEAM, their critical thinking dispositions and their decision-making skills? (Pertaining to indirect
relationships, we seek the mediating role of critical thinking disposition on the relationship between
attitudes towards STEAM and decision-making skills.)

3. Dothedirectand indirectrelationships betweenprimaryschool students' attitudes towards STEAM, their
critical thinking dispositions,and their decision-makingskills differ accordingto gender? In other words,
does gender moderate the relationships?

Method

Research Design

In this study, we collected cross-sectional quantitative data to analyze directand indirect relationships between
fourth-grade students attitudes towards STEAM, critical thinking disposition, and decision-making skills using
structural equation modeling (SEM), which refers to a family of statistical techniques to e xamine directions and
strengths of relationships between multiple variables (Kline, 2011). Additionally, we analyzed the mediating role
of critical thinking disposition by using the SEM model and the moderating role of gender after multigroup
analyses (Ryu & Cheong, 2017).

Participants

In this study, we sought a normative sample—pertaining to student socioeconomic status and achievement
levels—that has a higher probability of representing the overall student population of Turkey. We employed
convenience sampling method by considering our selection criteria and selected five primary schools froma
district of a city that is located in the Southeast Anatolia Region within 2022 -2023 academic year. We obtained
ethical approvals and subsequently collected data from 650 fourth-grade students (53.1% female and 46.9% male).

Measures

Attitudes toward STEAM, critical thinking, and decision-makingskillswere latent factorsinthe model. The items
that predicted these factors had categorical response scales. We quantified the items such that higher values
represented more favorable responses for the underlying factor. Gender is measured by a binary item (coded 0 for
male and 1 for female).

Students’ attitudes toward STEAM were measured by the STEAM Attitude Scale for Elementary School Students
(Giirliyenkaya-Bas, 2020). This scale consists 0f20 five-point Likert-type items—each subdomain was measured
by four items—such as “I am curious about how machines work™ and T like solving mathematics problems.” The
responses range from 1 “absolutely disagree” to 5 “absolutely agree.” Negatively worded items such as “T find
science lessons unnecessary” were reverse coded. Cronbach’s alpha coefficients for items ranged from 0.80 to
0.83. Additionally, reliability coefficients for sub-domains, due to the low number of items, ranged from
‘satisfactory’ to ‘high’ (Taber, 2018): Cronbach’s alpha coefficient was 0.74 for science, 0.59 for technology,
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0.69 for engineering, 0.62 for art, and 0.64 for mathematics. However, the reliability of the whole scale was very
good (a=0.82).

We measuredcritical thinking skills using the Critical Thinking Disposition Scale that was developed by Ulucinar
and Akar (2021). This scale's items were graded on a four-point Likert scale (from 1 "never"to 4 "always"). This
18-item scale contains four subscales: skepticism, curiosity, open-mindedness and objectivity/bias. It included
items suchas ‘I try to understand the reason for someone’s behavior before judging it” to measure skepticism, “I
don’t believe everything I see or hear. I doubt if it is true” to measure curiosity, and ‘I pay attention to whether
there is an implicit meaning in what someone says”to measure open-mindedness. Negatively worded items that
measure the objectivity or bias of students—suchas ‘I think the ideas of my loved ones are correct”—were reverse
coded. The reliability of this scale was good (a=0.81). Cronbach’s alpha coefficients of items ranged from 0.79
t0 0.81.

Finally, we used ‘Decision Making Skills Scale for Primary School Students’ (Sever & Ersoy, 2019) to measure
students’ decision-making skills. Items of this 15-item Likert-type scale had four response categories ranging
from 1 “never” to 4 “always” and included items such as “I examine the content of the subject for which I make
a decision.” The scale of this construct demonstrated very good reliability (a=0.84). Cronbach’s alpha coefficients
for items ranged from 0.83 to 0.84.

Data Management and Analysis

We applied Anderson and Gerbing’s (1988) two-step procedure for SEM analyses. First, we performed
confirmatory factor analysis (CFA) to verify the unidimensionality of the factor structures of our latent variables.
In the second stage, we fit the data to estimate our hypothesized SEM model. We performed two SEM analyses:
the firstwas performedon the whole sample, and the second was performed by grouping the gender variable.
Prior to data analyses, we conducted data diagnostics to check for normality, outliers, and missing data. Some of
our categorical variables were slightly skewed. Thus, we used a robust maximum likelihood (MLR) estimator that
is robust to the non-normality of the observed variables (Muthen-Muthen, 1998-2017). Mplus has a default
procedure to handle missing data via the implementation of the full information maximum likelihood estimator
(FIML). Finally, outliers can distort the estimation of fit indices and po pulation parameters (Leys et al., 2018).
The literature provides mixed recommendations about the removal of outliers. We adopted Verardi and Dehon’s
(2010) procedure in Stata to detect multivariate outliers using the ‘minimum covariance determinant estimator’
which is a more robust variant of the basic Mahalanobis distance. Stata returned 17 possible multivariate outliers.
We only removed three cases that were logically unacceptable (i.e., the students who provided extreme responses
to both negatively worded items and other items of the same construct). Moreover, both MLR and bootstrapping
procedures in Mplus improve standard errors when outliers are present (Muthen-Muthen, 1998-2017). Therefore,
to obtain robust estimates and to ascertain ecological validity, the other items were kept in the data.

For evaluating the model fit, Kline (2011) suggests RMSEA to be less than 0.10, CFl and TLI greater than 0.90,
and SRMR less than 0.08. We performed CFA on three scales: in line with Giirliyenkaya-Bas (2020), the scale
measuring STEAM attitudes consisted of five level-1 factors that are loaded on the main factor (i.e., attitudes
towards STEAM), and the other items were defined to measure the corresponding factor without a hierarchical
factor structure. In cross-sectional studies, items that measure the same construct are considered to correlate due
to the overlapping of the item content (Byrne, 2012), so we allowed residual variances of some items of the same
construct to correlate due to the method effect. Our CFA model fits the data well. The analysis produced the
following fit indices: y? = 1241.285,df = 932 and p < 0.05; RMSEA = 0.023,CI = [0.019,0.026]; CFI =
0.947; TLI = 0.943; and SRMR = 0.042. All items had sufficient loadings on factors. We used the same
measurement model for mediation analyses. We performed the bootstrapping method, which does not rely on
distributional assumptions (Ryu & Cheong, 2017), with 1000 replications to estimate bias-corrected standard
errors and confidence intervals of indirect effects (Preacher & Hayes, 2008). The mediation analyses were
conducted using Mplus 8 software.

Results
Missing Data
Following the removal of multivariate outliers, the results of statistical analyses were obtained fromthe remaining

data, which contained 647 cases. We examined the data for the missing values and their pattern. Each variable
had less than 4% of missing values, which is very little concerninarelatively large sample (Kline, 2011), and the
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majority of the missing values were generated due to students’ mistakes (specifically, providing multiple answers
for the same item). There was no systematic pattern of missing data. Therefore, the Mplus FIML procedure and
bias-corrected bootstrap standard errors and confidence intervals were utilized to account for the missing values
(Muthen-Muthen, 1998-2017).

Descriptive Statistics
Using Mplus, we obtained correlationsand standard deviations of latent variables for the whole sample and the
multigroup sample. Descriptive statistics and the results of mediation analyses are reported separately for each

cohort. We obtained the descriptive statistics depicted in Table 1 to answer our first research question.

Table 1. Descriptive statistics!?: Estimated means, standard deviations, and correlations of latent factors

All Sample Female Male

(l\geDa)n3 Steam CT ('\geDa)ng Steam CT DM (l\geDa)n3 Steam CT DM
i o o
o 2R ows s ) o 1 25 o
DM ?002556) 0.597  0.798 ?00323) 0.669 0.807 1 509227) 0524 0800 1

1 Abbreviations: Steam = Attitudes towards STEAM; CT = Critical thinking disposition; DM = Decision-making skills

2 Al correlations were significant

3 Mplus does not produce means if the data is cross-sectional. For comparison, average values of factors, ignoring missing
cases, were estimated by their composite values in Stata

Our first research problem sought to determine the level of primary school students' attitudes towards STEAM,
their critical thinking dispositions, and their decision-making skills. Students’ attitudes towards STEAM values
are of the 5-point Likert-type, and the values of the other two scales are of the 4-point Likert type. The range of
these values was divided into five categories, and each category was labeled from 1 (very low) to 5 (very high).
Students, on average, had a high level of attitudes towards STEAM (M = 3.797, SD = 0.666), critical thinking
disposition (M = 2.838,5SD = 0.554) and decision-making skills (M = 3.005, SD = 0.556). In comparison
with male students, female students had slightly higher mean scoreson all factors. Inthe correlation matrices, the
highest correlation was seen between critical thinking disposition and decision-making skills inall three cohorts.
The bi-correlations among factors were higher for female students.

Mediation Analyses

To answer the second research problem, we specified our models based on our conceptual model. To answer our
third research problem, we performed multigroup analyses to test whether structural paths are equivalent with
respect to male and female students.

In our hypothesized model, student attitudes towards STEAM predictedstudent decision-makingskills and critical
thinking disposition, and critical thinking disposition predicted student decision-making skills. We hypothesized
that critical thinking disposition is a mediator in the relationship between attitudes towards STEAM and student
decision-making. The data fit our model well. y2 = 1241.285,df = 932 and p < 0.05; RMSEA = 0.023,CI =
[0.019,0.026]; CFI =0.947; TLI = 0.943;and SRMR = 0.042. The proportion of variance explained on
dependent variables (i.e., R-square) was 0.369 for critical thinking disposition and 0.657 for decision-making
skills. R-squared values for subdomains of attitudes towards STEAM were 0.466 for science, 0.725 for
technology, 0.813 forengineering, 0.773 forart,and 0.507 for mathematics. The results indicatedthat all specified
paths were significant (see Figure 2 and Table 2).
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Figure 2. Standardized structural path coefficients

Figure 2 shows that student attitudes towards STEAM significantly predicted student critical thinking disposition
(B = 0.608). Similarly, critical thinking disposition significantly predicted student decision-making skills (8 =
0.690) in this relationship. The smallest effect size was found on the path from attitudes towards STEAM to
decision-making skills (8 = 0.178).

Gender Differences: Moderated Mediation

To evaluate the moderating effect of gender on the model, we employed a multigroup analysis (Ryu & Cheong,
2017). We compared an unconstrained model that freely estimated path coefficientsto a constrained model that
forced corresponding path coefficients to be equal across male and female samples. Unconstrained multigroup
SEM model fit indices were acceptable: y? =2405.121,df = 1948 and p < 0.05; RMSEA =
0.027 [0.023,0.030]; CFI = 0.924; TLI = 0.923; SRMR = 0.057. Constrained multigroup SEM model fit
indices were also acceptable: x% = 2463.606,df = 1953 and p < 0.05; RMSEA =
0.028 [0.025,0.032]; CFI = 0.915; TLI = 0.914; SRMR = 0.064. These two models are nested; therefore, we
performed a scaled chi-square difference test for the moderation role of gender: Ay? = 58.49,Adf = 5,p <
0.001. This result indicates that the structural associations differ with respect to gender. In other words, gender
moderates the direct and indirect effect sizes. For this reason, we report standardized path coefficients for each
cohort separately. Table 2 shows that the standardized path coefficients from attitudes towards STEAM to both
critical thinking disposition and decision-making skills were larger for girls. For boys, although the path
coefficient from critical thinking disposition to decision-making skills was larger than that of female students, the
path from attitudes towards STEAM to decision-making skills was nonsignificant.

Table 2. Standardized path coefficients

All Sample Unconstrained Multigroup Model

Outcome variables Female Male

Attitudes towards STEAM - Critical 0.608* 0.654* 0.588*
thinking Disposition (0.048) (0.057) (0.074)
Critical Thinking Disposition — Decision- 0.690* 0.632* 0.740*
Making (0.050) (0.069) (0.075)
Attit_udes towards STEAM - Decision- 5 17g* 0.266* 0.096

Making (0.052) (0.072) (0.078)

Upon obtaining acceptable model fit indices and significant relationships between factors, we report indirect
effects of critical thinking disposition on the relationship between 4th grade students’ attitude towards STEAM
and their decision-making skills following the procedures that are suggested by MacKinnon (2008). For testing
the mediation effect with bias-corrected standard errors, we performed the bootstrapping method in Mplus.
Additionally, instead of using the Sobel method for testing the significance of the indirect relationship, Mplus
employs the default delta parameterization method—from which the Sobel method is derived (MacKinnon,
2008)—hby default (Muthen-Muthen, 1998-2017).



IJCER (International Journal of Contemporary Educational Research) 217

Table 3. Standardized bootstrap values and their 95% confidence intervals for the direct and indirect effects

Paths All Sample Female Male

Direct effect

*k *kk
Steam — DM 0.178**(0.053) 0.266*** (0.075) 0.096 (0.082)

Cl=[0.079,0.228]  CI=[0.125,0.407]  ClI =[-0.069,0.262]

Indirect effect

0.419%%(0,045) 0414 (0.060)  0.435%** (0.076)
Steam = (T=>DM  _10343,0521]  CI=[0.309,0545]  ClI=[0.300,0.589]
0.597*%* (0.042)  0.680%**(0.049) 0.531%** (0.065)

Total effect Cl=[0514,0679]  Cl=[0567,0.765]  Cl =[0.390,0.652]

Note: Standardized values; standard deviations are given in parenthesis; (*** p < 0.001; ** p <0 .01; * p<0.05)
Abbreviations: Steam = Attitudes toward STEAM; CT = Critical thinking disposition; DM = Decision-making skills

Table 3 shows that the critical thinking disposition partially mediated the association between student attitudes
towards STEAM and their decision-making skills in the all sample and the female-only sample. Their significant
indirect effects were 8 = 0.419 for all students in the sample and g = 0.414 for female students. For the male-
only sample, attitudes towards STEAM had a significant indirect effect on student decision-making skills via
student critical thinking disposition (8 = 0.435) and it was larger than that of the female-only sample. The total
effect for all samples was (8 = 0.597). Female students had a larger total effect (8 = 0.680) than male students
(B = 0.531).

Discussion

In this study, primary school students' attitudes towards STEAM, their critical thinking dispositions, and their
decision-making skills were examined in connectionwith their descriptive statistics, structural relationships, and
varying degrees of paths in relation to gender. Pertaining to the first research question, we found that primary
school students' attitudes towards STEAM, their critical thinking dispositions, and their decision-making skills
are at a high lewel. In similar contexts, primary and secondary school students’ attitudes towards STEM were
found to range from ‘good’ to ‘high’ level (Karakus & Bircan, 2022; Nacaroglu and Kizkapan, 2021). The higher
attitudes of students towards STEAM at an early age may enable them to willingly participate inactivities related
to the STEAM discipline in the future. Ersoy and Bager (2012) found that the middle school students’ critical
thinking dispositions were at a low level, and they related this result to the decreased application of student-
centered teaching in secondary school. In line with our findings, Korkmaz and Yesil (2009) found that students'
critical thinking dispositions were at their highest level at the primary school level and decreased through high
school. He attributed these findings to the practices that promote rote learning, the lack of research-inquiry-
oriented activities, and the deprivation of the students of opportunities to use and develop their critical thinking
skills. In contrast to our result pertaining to high-level decision-making skills in primary school, Yurtseven et al.
(2021)and Baysal et al. (2021) found their level to be moderate. In the literature, children’s overestimations of
their abilities and competencies abound. As childrengrowolder, ratings of their competencies and certainabilities
gradually decrease as the accuracy of their self-perceptionincreases (Eccles et al., 1993). The literature and our
results suggest that as students transition to higher levels of education, their mentioned attitude s, tendencies, and
skills likely decrease more. Worldwide demand for cultivating students with these 21st century skills implies the
presence of undesired levels of these constructs at the primary school level in other contexts, and this problem
calls for more research.

Related to the second research question, the results showed that all identified paths were positively associated and
significant. An increase in students' attitudes towards STEAM is associated with higher critical thinking
dispositions and decision-making skills. Moreover, as students' critical thinking dispositions increase, their
decision-making skills also increase. In various experimental studies, STEM applications influenced students'
problem solving and critical thinking skills (Cetin, 2020) and contributed positively to students' attitude s towards
STEM and their critical thinking dispositions (Agisli Celik,2022). According to Roberts (2012), when STEM
educationis properly included in the curriculum, it allows students to think and work creatively, critically, and in
teams. Providing students with positive attitudes towards STEAM froman early age contributes to their critical
thinking dispositions. Based on the similarity of the decision-making process and the engineering design process,
engineering design-based science educationis found to be important in the development of students' decision-
making skills (Denson, 2011; Jonassen, 2011). Therefore, important contributions can be made to decision-
making skills by providing students with positive attitudes towards STEAM starting at an early age and giving
importance to group work in STEAM applications. In addition to its direct effecton decision-making, STEAM
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attitudes have also been found to have an indirect effect through critical thinking disposition (i.e., partial
mediation). In other words, as students' positive attitudes towards STEAM increase, their decision-making skills
also increase, partly due to the increase in their critical thinking disposition. Experimental studies have reported
that teaching based on critical thinking is effective in the decision-making process (Schraagen & van de Ven,
2008; van den Bosch & Helsdingen, 2002; van Dongen et al., 2005).

For the third research question, we sought the moderating role of gender on the specified associations. According
to the multi-group analysis, the findings should be interpreted separately for boys and girls. The direct effect of
STEAM attitudes on critical thinking disposition is significant for girls and boys, and it is higher for girls.
Therefore, incomparison with boys, as female students' positive attitudes towards STEAM increase, their critical
thinking dispositions benefit more thanthose of male students. The majority ofthe studies have reportedthat male
students are more interested in STEM-related careers than female students (Azgin & Senler, 2019; Karakus &
Bircan, 2022; Knezek et al., 2011). Some occupational groups such as engineering, are seenas male occupations
in society (Verveckenetal., 2013). However, our findings provide satisfactory evidence that female students gain
positive attitudes towards STEM and STEM-related professions, and thus, gender inequality might be mitigated.

Surprisingly, the direct effect of attitudes toward STEAM on decision-making skills was significant for girls but
not for boys. In other words, female students' positive attitudes towards STEAM are associated with higher-level
decision-making skills, but this association is not significant for male students. Bacanli and Siiriicii (2006) stated
that male students are more reckless thanfemale students and that male studentstend to avoid taking responsibility
in the decision-making process compared to female students. Also, girls use the independent decision-making
style at a higher level than boys (Tekin & Ulas, 2016). There is a need for qualitative and experimental studies to
explain factors that might explain the moderating role of gender in this finding. According to Weller et al. (2014),
childrenwith poor decision-making skills should be helped to develop their skills since inadequacy in decision-
making skills at an early age might cause behavioral problems such as risky decision-making in the later stages
of life. Young children have difficulty distinguishing between necessary and unnecessary information and
eliminating the inappropriate options that they use in the decision-making process due to paying attention to
irrelevant stimuli (Howse et al., 2003). Since young children may have difficulty making decisions, improving
their attitudes towards STEAM and their critical thinking skills may help them narrow down their options for
making decisions.

The resultsrevealedthat the indirect effect of STEAM attitudes on decision-makingskills through critical thinking
disposition was significant for both girls and boys and was higher for boys. While attitudes towards STEAM do
not have a direct effect on male's decision-making skills, they might channel this effect through critical thinking
disposition. Therefore, to developmale students’ decision-makingskills by having themdevelop attitudes towards
STEAM, their critical thinking dispositions need to be improved together. Effective use of decision-making skills
is directly relatedto critical and creative thinking skills. While creative thinking skills are effective in creating
more than one solution proposal in individuals’ decision-making processes, critical thinking skills are effective in
choosing the right solution from the proposed suggestions for the solution (Baysal, 2009). The direct effect of
critical thinking disposition on decision-making skills was significant for females and males, and it was found to
be higher for males. In other words, as the critical thinking dispositions of male students increase, their decision-
making skills increase more than that of female students. Literature depicts mixed results about the significant
effect of gender on critical thinking skills, including nonsignificant differences (Bagheri & Ghanizadeh, 2016;
Sezeret al., 2022; Yildirim & Sensoy, 2017), significant differences that are mostly in favor of females (Rudd et
al., 2000; Shubina & Kulakli, 2019), and significant differences that are mostly in favor of males (Emir, 2012;
Kartal, 2012). In our study, while the attitudes towards STEAM did not have a direct effect on male students’
decision-making skills, the indirect effect through critical thinking dispositionwas found to be higher. Overall,
there are two implications of these gender-moderated mediations: i) female students’ decision-making skills can
be improved by developing either or both attitudes towards STEAM and critical thinking disposition, and ii) male
students’ decision-making skills can be improved by developing their critical thinking disposition.

Conclusion

There is an international effort to equip students with 21st-century skills. In this study, the mediating role of
critical thinking disposition on the relationship between fourth-grade students’ attitudes towards STEAM and
decision-makingskills was found. Additionally, gender moderatedthese associations. These findings should guide
future actions of policymakers, researchers, and practitioners interms of: i) the importance of developing students’
attitudes towards STEAM and critical thinking dispositions starting from the primary school years; ii) the
insignificant association between attitudes towards STEAM and decision-making skills inboys; and iii) in efforts
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to improve students’ decision-making skills through STEM and STEAM related interventions, the necessity of
placing greater emphasis on improving students’ critical thinking dispositions, specifically in boys.

Limitations and Recommendations

Due to the limitations of this study, including the cross-sectional nature of the data and the possibility of self-
report bias, evidence obtained from randomized-controlled studies testing these associations will contribute to
theory. Specifically, experimental or quasi-experimental designs can be conducted to causally investigate the
degree to which enhancing attitudes toward STEAM through various teaching practices improves students’
decision-making skills both directly and indirectly. In our study, attitudes toward STEAM did not have a direct
association with decision-making skills for male students, and they had a higher indirect association through
critical thinking disposition. Qualitative studies can provide insights into the mechanism of the moderating role
of gender in these associations. Moreover, STEM educationhas a positive effectoncritical thinking and problem-
solving skills (Asisigan & Samur, 2021). Its effect on other 21st century skills such as high-level thinking skills
including creativity, analytical thinking, collaboration and reasoning can be examined. Together with the
aforementioned recommendations, early interventions can help researchersand policymakers take a lower-cost
proactive approach before individuals are near to finalizing their personal characteristics, which are less prone to
change as they age.
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Abstract

The aim of this study is to develop a measurement tool to measure the listening/watching attitudes of pre-service
teachers. 387 pre-service teachers were administered the scale, and its validity and reliability studies were
conducted by exploratory factor analysis, internal consistency measurement, and confirmatory factor analysis.
EFA revealed that the scale has four dimensions. To determine the reliability of the scale, the Cronbach Alpha
internal consistency coefficient was calculated at 0.928. In the principal component analysis, Kaiser-Meyer-Olkin
(KMO) coefficient was found to be 0.937. In addition, the Barlett Sphericity test was significant (32 = 4607.552;
p<0.05). Varimax rotation resulted in factor loadings ranging between 0.37 and 0.91. In CFA, the standardized
regression coefficients averaged around 0.700 and the items in each dimension had a significant predictive power.
As a result of the analysis, a valid and reliable scale was obtained.

Keywords: Attitude, Listening/watching, Scale development

Introduction

Language is one of the essential elements of communication and one of the most effective tools. Individuals
transfer their feelings and thoughts through language. The aim of communication is to deliver the message to the
target in the shortest time and in the most understandable way. At this point, it is recommended that individuals
learn to listen and gain the habit of listening in order to communicate effectively (Atalay & Melanlioglu, 2016).
Unlike hearing, listening is an active process based on making sense and associating what is understood with the
existing schema. Existing definitions in the literature also support this. Ozbay (2005) emphasizes in his definition
that listening is a way of learning just like reading, speaking, and observation, and that most of the learning takes
place through listening. According to Wolvin (2010), listening is the receiving process of the communication
process based on hearing verbal or non-verbal messages, paying attention and interpreting the message, and
reconstructing the message. In other words, it is the individual's perception and interpretation of what he or she
hears. When the organ of sight is added to the organ of hearing in the listening process, the skill of watching
occurs. Listening, which is one of the four basic language skills, has a very important place in our lives because
it is part of our daily lives and forms the basis for other language skills. So much so that listening draws attention
as the most frequently used skill in communication in researches. According to G6giis (1978), individuals spend
almost half of the time they spend with people by listening; in school, up to 4 hours of listening activity takes
place daily in teacher-student communication. In addition to its role in the learning process, listening is also
effective in ensuring communication and organizing relationships between individuals in social life. With
listening, which is among the basic conditions of healthy communication, individuals can mutually share their
feelings, thoughts, concerns, and needs with each other. In addition, listening enables individuals to gain self-
confidence by improving their empathizing, problem-solving, and inference-making skills. Despite its role in both
learning and communication processes, listening, which is the basis of communication, has been accepted as a
skill that can develop spontaneously, and it is thought that there is no need for training in listening skills (Emiroglu
& Pinar, 2013).

Contrary to popular belief, listening skills are a skill that should be evaluated both in terms of education and
affective characteristics such as attitude, anxiety, and motivation. Attitude, which is one of the key concepts in
behavioral sciences (Inceoglu, 2004), is very important among affective characteristics. Attitude is not innate, it
is acquired through various experiences. They are emotional, mental, and behavioral tendencies that arise from
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the influence of people, events, and situations (parents, friends, media, etc.) on individuals (Taysi & Ozbay, 2016).
The tendency in question can be positive or negative. Individuals accept or reject a group, institution, or idea with
a positive or negative disposition (Ozgiiven, 1994). In this respect, attitudes have a direct effect on individuals'
behaviors and skills. The determination of this effect and its reflection on language skills should be investigated.
Ignoring the effect of attitudes on skills may cause individuals to have negative attitudes towards language skills
in general and listening skills in particular, which causes some negativity in their educational activities and social
lives. The consideration of the psychological variable, the determination of its source, and awareness of its
conditions prevent the formation of possible negative attitudes. Since listening skill is a skill that involves many
factors, individuals may often remain passive in the process; this passivity may cause individuals to get bored and
develop negative attitudes towards listening (Goh & Taib, 2006; Taysi & Ozbay, 2016). It is important to
determine the emotional, mental, and behavioral tendencies that affect listening skills. The obstacle of individuals'
interests, expectations, needs, and personal problems to listening skill has a negative effect on the skill. In cases
where the individual is not interested, has negative feelings and thoughts, the teacher's efforts in the lesson or at
the point of communication become meaningless. For this reason, the primary goal is to make the current attitude
positive, but for this to happen, it is necessary to identify the problem, which is, the negative attitude.

There are studies in the literature to determine students' attitudes. Karahan (2020), who determined the effect of
attitude on skills, developed an attitude scale for 5th grade students' attitude towards listening; Dasoz (2013)
developed an attitude and anxiety scale for 7th grade students' listening skills; and Taysi & Ozbay (2016)
developed an attitude scale for middle school students' attitude towards listening. Bayram's (2019, p.61) detection
that "as long as the teacher cannot solve the problems arising from himself/herself, he/she encounters the listening
barrier arising from the student's attitude in the classroom™ is very important at this point. Considering this
determination, teachers need to review their attitudes. Cifci (2001) states that the attitudes and behaviors of the
teacher have an effect on the listener. Since pre-service teachers encounter listening barriers such as not being
aware of the target, the length of the lecture, not being interested in the subject, being interested in personal
problems, staying passive in the lesson, not being able to use the information in the future, not knowing the terms
and concepts used, not asking about the points that are not understood, not using the body language of the
instructor effectively and trying to take notes of everything explained (Asilioglu, 2009), it is as important to
determine the attitudes of teachers or pre-service teachers as it is to determine the attitudes of students.

From this point of view, there was a need to develop a general listening attitude scale suitable for use on all pre-
service teachers. With the "Validity and Reliability Study of the Listening Attitude Scale for Prospective
Teachers", it is aimed to develop a measurement tool with reliability and validity studies to determine the listening
attitudes of prospective teachers. The measurement and evaluation approaches used in the listening and watching
process, which has an important role in both the daily life and academic life of individuals, are important for the
efficiency of the skill and the effectiveness of teaching. The existence of a scale that will reflect and determine
pre-service teachers' attitudes towards listening skills is important for the skill. On the other hand, the inadequacy
of studies determining pre-service teachers' attitudes towards listening increases the importance of the developed
scale. In addition, the scale is expected to contribute to the development of positive attitudes towards listening
and shed light on future studies.

Method

This study is a scaling-based research project that was prepared to determine the construct validity and internal
consistency reliability coefficient of the listening attitude scale for prospective teachers.

Research Group

The reliability and validity studies of the Listening Attitude Scale for Prospective Teachers were conducted on a
total of 387 university students studying at the Faculty of Education and the Faculty of Sports Sciences at Bayburt
University in the autumn term of the 2021-2022 academic year. In the selection of the study group an easily
accessible sampling method, one of the purposeful sampling methods—was preferred. In this method, the
researcher chooses a situation that is close to him/her and, therefore easy to access (Yildirim & Simsek, 2011:105).
The distribution of the study group that emerged as a result of the selection made is 45% (f=174) of the first
grades, 23.4% (f=94) of the third grades, 17.1% (f=66) of the second grades, and 13.7% (f=53) of the fourth
grades. The participants forming the study group were included in the study according to the principle of
volunteerism. The determination of the sample size was based on five times the total number of items in the scale
(Tezbasaran, 2008; Tavsancil, 2014). It can be said that the study group is sufficient for reliability and validity
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procedures. The distribution of the selected study group according to departments and classes is shown in Table
1:

Table 1. Descriptive statistics of the study group

Grade Level f
1 174
2 66
3 94
4 53
Total 387
Department f
Preschool Education 82
Guidance and Psychological Counselling 69
Turkish Language Teaching 66
English Language Teaching 40
Classroom Teaching 35
Physical Education Teaching 34
Primary Mathematics Teacher Education 33
Social studies teaching 28
Total 387

Scale Development Process

In the first stage of scale development, the theoretical infrastructure of the concept to be measured and the target
group to be used in the scale are determined (Devellis, 2021). In this direction, an item pool of 54 items was
created by using the keywords "listening, listening attitudes” in the domestic and foreign literature to determine
the theoretical structure of the feature aimed to be measured in the study. These items were presented for
consistency to six experts from the Department of Turkish Education and two experts from the Department of
Measurement and Evaluation for consistency. In addition, the scale items were also examined by language experts
in terms of language and meaning. It was aimed at creating a candidate scale form with feedback from both field
experts and language experts. For this purpose, a triple evaluation form was prepared. In the prepared form,
"Appropriate, Inappropriate, Partially Appropriate” options were given for each item in the item pool, and the
expert who would make the evaluation was asked to tick one of these options. At the end of the marking, it was
checked how many experts accepted each item.

In addition, the content validity of the items was tried to be ensured. Content validity is the extent to which the
entire scale serves the purpose (Karakog & Donmez, 2014). For content validity, the opinions of the experts on
the subject are taken. For the content validity of the scale items (Veneziano & Hooper, 1997), the content validity
ratio was used. The calculation of the content validity ratio was made by taking one minus the ratio of the total
number of experts who responded positively for each scale item to the total number of experts. At the end of this
calculation, items with a content validity ratio below 0.80 were removed from the scale. After the expert opinions,
final corrections were made, and the 54-item draft scale form was created and made ready for pilot application.
The 54-item draft scale was applied to a group of pre-service teachers who had similar characteristics with the
target group to determine whether the items were comprehensible or not. With the removal of six items from, the
pilot application, the 48-item trial scale was finalized. Thus, a Likert-type measurement tool based on giving
information about the individuals involved in the study was prepared. The participants were asked to express their
attitudes on a 5-point Likert-type scale ranging from "Strongly Agree, Agree, Somewhat Agree, Disagree, and
Strongly Disagree". Depending on the ranking, it was scored as "'5, 4, 3, 2, 1".

Data Analysis
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The main purpose of scale development studies is to present a valid and reliable scale (Biiyiikoztiirk, Cakmak,
Akgiin, Karadeniz, & Demirel, 2017). For this purpose, exploratory and confirmatory factor analyses were
conducted in the data analysis of the study. SPSS 25 was used in exploratory factor analysis, and IBM SPSS
AMOS 26 software was used in confirmatory factor analysis. Since there was no clear information about the
number of factors of the measurement tool in the study, exploratory factor analysis was used to obtain information
about the nature of the measured factor, and confirmatory factor analysis was used to confirm the hypothesis
developed in line with the theory.

Results

The main purpose of the analysis conducted on the attitude scale prepared for pre-service teachers is to
demonstrate that the developed scale is valid and reliable. Factor analysis was performed to create a coherent
structure among the 48 items planned to be used during the application to measure the attitudes of pre-service
teachers towards listening. Item analyses of the items within the structure revealed by the factor analysis were
performed. In this section, the values obtained from the analyses are interpreted.

Before the factor analysis, the total score correlation of 48 items was analyzed to create a meaningful whole among
the items accepted to be related to the listening attitudes of pre-service teachers and for scale reliability. With
correlation, the relationship between the score obtained from the test items and the total score of the test is
examined. For item discrimination, the item-total correlation should be 0.30 and above (Biiyiikoztiirk, Cakmak,
Akgiin, Karadeniz, & Demirel, 2017). The results of the analyses for the items in the scale are presented on the
table below:

Table 2. Item total correlations of scale items
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Scale ltem No Item Total Correlations
M1 277
M2 AT7
M3 432
M4 ,385
M5 577
M6 ,522
M7 ,613
M8 ,646
M9 ,562
M10 ,460
M11 ,676
M12 ,508
M13 ,502
M14 ,553
M15 ,054
M16 ,527
M17 ,550
M18 ,602
M19 ,340
M20 ,547
M21 ,551
M22 ,583
M23 ,519
M24 ,613
M25 ,535
M26 ,375
M27 272
M28 ,138
M29 572
M30 AT7
M31 ,526
M32 ,636
M33 407
M34 524
M35 ,592
M36 ,383
M37 ,240
M38 ,466
M39 ,443
M40 ,103
M41 ,459
M42 ,524
M43 ,091
M44 ,502
M45 ,046
M46 147
M47 ,335
M48 ,364

The table shows the item total correlation amounts for all items. In item-total correlation analysis, it is expected
that the expected item total correlation amount should not be negative, and the item total correlation value should
be greater than 0.20 (Sapmaz, et al., 2016). As the table is examined, it is seen that there is no negative value in
item total correlations, and the item total correlations of items 15, 28, 40, 43, 45, and 46 are lower than .20.
According to these results, items with correlations lower than .20 were removed from the scale. Factor analysis
was used to reveal the most appropriate structure possible among the 42 items of the measurement tool that was
planned to be used in the actual application. The items within the structure revealed by the factor analysis were
analyzed.
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Factor Analysis

The aim of the study was to determine the items that would provide a meaningful whole among a large number
of items thought to be related to pre-service teachers' attitudes towards listening/watching skills. Since the
researcher did not determine the number of dimensions before the analysis, all items related to listening and
watching skills were evaluated.

As part of the validity study of the scale to be developed, exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA) were conducted for construct validity. While exploratory factor analysis aims to reach a
small number of identifiable, meaningful structures that these variables can explain together among a large number
of variables, confirmatory factor analysis aims to evaluate to what extent the factors formed from various variables
based on a theoretical basis are compatible with real data (Biiyiikoztiirk, Akgiin, Ozkahveci, & Demirel, 2004).
Depending on the item-total correlation, the remaining 28 items were categorized under four factors, and no item
was excluded. Information about the factor is given below.

Construct Validity Results of the Scale
Within the scope of Exploratory Factor Analysis, KMO and Bartlett's Test results were examined to evaluate the
suitability of the data obtained from the "Listening/Watching Attitude Scale for Prospective Teachers™ for factor

analysis. KMO and Barlett Sphericity test results were evaluated to assess suitability. The values determined for
the decision of whether the data in the sample are suitable for analysis are presented in the table:

Table 3. KMO value level

KMO Value Level
0.90-1.00 Perfect
0.80-0.89 Good
0.70-0.79 Medium Level
0.60-0.69 Bad
0.50-0.59 Very Bad
0.00-0.49 Not Accepted

In sampling adequacy, it is accepted that when the KMO value is between 0.90-1.00, the data set can be factorized
perfectly; when it is between 0.80-0.89, it can be factorized well, and when it is between 0.70-0.79 it can be
factorized moderately when it is between 0.60-0.69 it can be factorized poorly, and when the KMO value is 0.50
or less than 0.50, the data set cannot be factorized.

The results of the KMO and Barlett Sphericity test conducted on the attitude scale prepared for pre-service teachers
are presented in the table:

Table 4. Listening/watching attitude scale KMO and Bartlett test results

KMO Measure of Sampling Adequacy ,937

Chi -Square 4607,552
Bartlett's Test of Sphericity Sd 378

P ,00

*p<0.05
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The KMO (Kaiser-Meyer-Olkin) value to determine the suitability of the data for factor analysis is ,937 and the
Bartlett Sphericity Test (Bartlett's Test of Completeness) result is ,00, which shows that the data is suitable for
factor analysis (p<0.05). According to Cevik & Akgiil (2003), Bartlett's test should be significant, and the KMO
(Kaiser-Meyer-Olkin) coefficient should be higher than .50. The chi-square value of 4607,552 and sd of 378
indicate that the data are suitable for exploratory factor analysis. Factor analysis was performed with principal
component analysis for the data set whose suitability was proven.

Scree Plot

10

Eigenvalue

1 2 3 4 S 5} 7 8 S 10 111 12 13 14 15 16 17 18 19 20 29 22 23 24 25 26 27 28

Component Number
Figure 1. Scatter plot for the items
On the other hand, eigenvalue criteria were utilized to determine the number of factors that would reveal both the
small number of items and the most effective way. Based on the literature (Biiyiikoztiirk, Akgiin, Ozkahveci, &
Demirel, 2004), the factors with eigenvalues greater than 1 and 1 were considered significant factors, and in this
framework, the eigenvalue data of the scale factor were presented in the table:

Table 5. Eigenvalues and variance ratios for factors

Factor Sum of Transformed Squared Weights

Eigenvalue Variance Explained Total
1 9,964 35,585 35,585
2 1,935 6,912 42,498
3 1,600 5,714 48,212
4 1,141 4,076 52,288

According to the figure and the table, a four-factor structure was formed from 28 items. Factor 1 explains 35,585
% of the total variance, factor 2 explains 6,912 % and, factor 3 explains 5,714 %, factor 4 explains 4,076 %. The
eigenvalues are 9,964 for factor 1, 1,935 for factor 2, 1,600 for factor 3 and 1,141 for factor 4. The literature shows
that it is quite difficult to keep the variance explained high in the behavioural sciences; for this reason, while it is
sufficient to have a variance ratio of 30% in single-factor scales, the variance ratio should be higher in multi-factor
scales (Bayram N. , 2017). In this context, the variance ratio that the "Listening/Watching Attitude Scale for
Prospective Teachers" can explain can be considered as an indicator that the suitability of the developed scale to
determine the attitudes of prospective teachers is at an acceptable level. The factor loadings of the items are given
below:

Table 6. Factor analysis findings of listening/watching attitude scale for prospective teachers

Item No 1.Factor Item No 2.Factor Item No 3.Factor Item No 4. Factor

M13 914 M16 ,881 M48 ,739 M26 ,764
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M12 ,739 M18 ,699 M47 ,664 M38 743
M23 ,735 M17 ,698 M34 ,597 M35 127
M30 715 M5 ,670 M10 ,466 M32 ,508
M25 ,668 M11 ,628
M14 ,628 M2 ,606
M21 ,606 M9 ,546
M24 517 M8 ,545
M44 ,506 M7 ,503
M41 ,375 M42 ,496

In the item factor analysis of the study, a loading value of .35 was accepted as the basis. It is seen that there is a
general acceptance in the literature to take between .30 and .40 as a cut-off point for factor loadings (Sheskin,
2011; Tavsancil, 2014). The fact that the lowest factor loading value after the analysis is above .35 reveals that
the factor loading values on the scale are good. Again, during the analyses, attention was paid to the difference
between the loadings of the items on the first factor and the loadings on the other factors (,10 and higher), and the
overlapping items 1, 3, 4, 6, 19, 20, 22, 27, 29, 31, 33, 36, 37, and 69 were removed from the scale. After this
process, factor analysis was performed again, and a scale with 28 items was obtained. When the table is analyzed,
the loading values of the items in the first factor vary between .914 and .375. When the items gathered under the
first factor were analyzed, it was seen that the items were mostly about the benefits of listening skills to the
individual, and for this reason, the first factor was named as "contributions of listening/watching". The load values
of the items belonging to the second factor, which consists of 10 items are between ,881 and ,496. Considering
that the items under the second factor were mostly activities in the listening process, the second factor was named
as "listening/watching process”. The loadings of the items belonging to the third factor consisting of 4 items, are
between ,739 and ,466. Since the items were based on individual differences in the listening/watching process,
the third factor was named as "individual differences in listening/watching". The loadings of the 4 items belonging
to the fourth factor are between ,764 and ,508. Since the items under this factor were related to individuals'
preferences for listening skills, the fourth factor was named as "prioritizing listening/watching". Expert opinion
was taken about the factor nomenclature, and the factor nomenclature was finalized.

Confirmatory Factor Analysis

3 scale forms indicate random marking was determined; it was excluded from the analyses. CFA was conducted
on the data obtained from 157 participants. The fit indices of the model obtained from the confirmatory factor
analysis conducted to ensure the construct validity of the "Listening/Watching Attitude Scale of Prospective
Teachers" were analyzed and presented in a table below:

Table 7. Model-data fit indexes

Concordance Value

Perfect Fit Values Acceptable Fit Degree of

Fit Criterion Obtained from the .
Values Compliance
Scale
Chi -Square (p) - - 1,124 (p=0,00) -
Df - - 270 -
Chi -Square /df 0< y/df<2 y/df<4 1,124 Perfect Fit
RMSEA 0,00cRMSEA<0,05  RMSEA<0,08 0,028 Perfect Fit
RMR 0,00<SRMR<0,05 RMR<0,08 0,054 Acceptable
Compliance
SRMR 0.00<SRMR<0,05 SRMR<0,08 0,060 Acceptable
Compliance
GFI 0.90<GFI<1,00 GFI>0.85 0,879 Acceptable
Compliance
AGFI 0.90<AGFI<1,00 AGFI=0,80 0,830 Acceptable

Compliance
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CFlI 0,95<CFI<1,00 CFI>0,90 0,979 Perfect Fit

NFI 0,95<NFI<1,00 NFI>0,90 0,979 Perfect Fit

As a result of the confirmatory factor analysis of the listening/watching attitude scale for pre-service teachers,
consisting of 28 items with 4 factors formed by exploratory factor analysis, the fit of the data obtained from 27
items with the removal of the 26th item from the scale to the established models was examined.

The data obtained were evaluated according to the perfect fit and acceptable values (Seger, 2013; Simsek, 2007).
Accordingly, x2/df (chi-square/degree of freedom) value was found to be 1,124. A value of 2 or less indicates a
perfect fit, and a value of 4 or less indicates that the model has an acceptable fit. According to the results of the
analysis, the Chi-square value (x2=1,124, sd=270, p=.00) was found to be significant and acceptable.

When the fit values in the table are examined, all model data fit indices except NFI showed an acceptable value
or excellent fit as a criterion value (Seger, 2013; Simsek, 2007).

RMSEA value was found as 0.028 in the model. The RMSEA value of the model less than 0.05 indicates an
excellent fit, while the RMSEA value less than 0.08 indicates an acceptable good fit. The fit index value obtained
as a result of the analysis reveals that the model gives a perfect fit.

RMR fit index was calculated as 0.054 and SRMR fit index was calculated as 0.060. RMR and SRMR values of
0.05 and below indicate a perfect fit, and 0.8 and below indicate a good fit. According to the result obtained, RMR
and SRMR values show that the model is in the acceptable fit.

GFI and AGFI values of the model show that GFI is 0.879 and AGFI is 0.830. GFI and AGFI index values of
0.90 and above are an excellent fits, and 0.85 and above are a good fits. Accordingly, GFI values reveal that the
model gives an acceptable fit and AGFI values reveal that the model gives an acceptable fit. There are also studies
in the literature that accept AGFI >0.80 as an acceptable fit for the AGFI value (Uzun, Gelbal ve Ogretmen, 2010).
Considering the obtained fit index values, it is possible to say that the model provides an adequate fit.

When the NFI and CFI fit indices of the model are examined, it is seen that NFI and CFI have values of 0.856 and
0.916, respectively. NFI and CFI values of 0.95 and above indicate perfect fit, and 0.90 and above indicate
acceptable fit. The values obtained as a result of the analysis show that NFI and CFI are in perfect agreement.

A confirmatory factor analysis was performed to confirm that the scale has a four-factor structure within the scope
of "Model-Data Fit Indices". According to the "Fit Model Estimates" findings, the chi-square value was 303,523,
the df value was 270 and the RMSEA value was 0.028. The results are presented in Figure 2:
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Figure 2. Path diagram and factor loadings of listening/watching attitude scale for prospective teachers

When the diagram is analyzed, it is seen that the prediction levels of the item scores representing the four factors
for the latent variable vary between 0.37 and 0.91. According to the values in the diagram and table, the model
data fit indices showed an acceptable value or perfect fit as a criterion value. It can be said that the four-factor
structure of the "Listening/Watching Attitude Scale for Prospective Teachers" was confirmed.

Findings on the Reliability of the Scale
In order to prove the construct validity of the Listening/Watching Attitude Scale for Preservice Teachers, the
correlation between the sub-dimensions of the scale was calculated and the results are given in the table:

Table 8. Correlation values between sub-dimensions

Sub-dimensions Contributions of  Listening/Watchi Individual Prioritizin
(n=387) Listening/Watchi ng Process Differences in L g
o . Listening/Watchi
ng Listening/Watchi
ng ng

Contributions of 1,000 618 482 383

Listening/Watchi 000 000 000 000
ng

Listening/Watchi 618 1,000 522 491

ng Process ,000 ,000 ,000 ,000

Individual ,482 ,522 1,000 282
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Differences in p ,000 ,000 ,000 ,000
Listening/Watchi

ng

Pr|0r|t|z|ng r ,383 491 ,282 1,000
Listening/Watchi p 000 000 000 000
ng

According to the table, when the correlation value between the sub-dimensions of the developed scale is
considered, a positive and significant relationship is found between all sub-dimensions (p<0.01).

When a measurement is made on the listening/watching attitudes of pre-service teachers, the share of the error
included in the measurements in the total variability observed in these measurements is a measure of the reliability
of the prepared scale (Biiyiikoztiirk, Akgiin, Ozkahveci, & Demirel, 2004). In this context, Cronbach's Alpha
reliability coefficient was calculated to determine how accurately the scale prepared by the researcher measures
the trait it wants to measure. A coefficient between .60 and .80 indicates that the scale is reliable; a coefficient
between .80 and 1.00 indicates that the scale is highly reliable. The reliability analysis findings of the scale
obtained as a result of the information provided and the procedures performed are shown in detail in the table:

Table 9. Listening/watching scale reliability analysis findings

Factor Coronbach Alpha Reliability Coefficient
Contributions of Listening/Watching 877
Listening/Watching Process 874
Individual Differences in 665
Listening/Watching
Prioritizing Listening/Watching 714
Total ,928

As a result of the analysis, the Cronbach's Alpha reliability coefficient for the entire scale was calculated as .928.
This result shows that the scale is a highly reliable scale. In terms of sub-dimensions, the reliability level was
calculated as .877 for the factor of contributions to listening/watching; .874 for the factor of listening/watching
process; .665 for the factor of individual differences in listening/watching; and .714 for the factor of prioritizing
listening/watching. These levels reveal that the internal consistency of the scale in four dimensions is quite high.

After the calculation of Cronbach's Alpha reliability coefficient, factor-based discrimination procedures were
performed. Independent samples t-test was used to determine whether there was a significant difference between
the arithmetic averages of the scores of the individuals in the lower and upper groups (27%) of the test and the
results are presented below:

Table 10. Independent sample t-test of the factors and the scale's top and sub group independent sample t-test

Factor N Mean Sd t p

Contributions of Sub Group 104 37,1057
Listening/Watchi 206 21,279 ,000

istening/Watching Top Group 104 18.4134

Listening/Watching Process Sub Group 104 30,4231
Top Group 104 46,7308 206 80,208,000

:_n_dtivic_iuallvlai{fir_ences in Sub Group 104 14,7692
Isteningivvatehing 206 18,849 000

Top Group 104 19,2885

Prioritizing Listening/Watching Sub Group 104 7,1346
206 16,139 ,000

Top Group 104 12,0673

Total Sub Group 104 126,5000 206 36,999 000
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Top Group 104 89,4327

Based on the self-efficacy scores ranked from high to low, the lower and upper groups were each formed from
104 individuals each. According to the table, it is seen that the items are significant at p<.001 level. These results
reveal that the developed scale can distinguish between the lower and upper groups of 27%.

The item analyses of the data in the Listening/Watching Attitude Scale for Prospective Teachers are presented in
a table by comparing the item-total test correlation. With the item-total test correlation, it was tested whether each
item in the scale measures the feature it wants to measure and whether it distinguishes individuals in terms of the
feature it measures, and items with an item-total test correlation score of 0.30 and above were considered to have
good discrimination.

Table 11. Item-total test correlation

Item Total Item Reminder
Items N r p r p
M2 387 495 000 341 000
M5 387 625 000 500 000
M7 387 644 000 523 000
M8 387 670 000 555 000
M9 387 584 000 463 000
M10 387 497 000 367 000
M11 387 720 000 593 000
M12 387 543 000 474 000
M13 387 554 000 589 000
M14 387 609 000 524 000
M16 387 493 000 377 000
M17 387 585 000 468 000
M18 387 614 000 485 000
M21 387 586 000 456 000
M23 387 562 000 473 000
M24 387 650 000 534 000
M25 387 585 000 487 000
M30 387 520 000 445 000
M32 387 620 000 524 000
M34 387 542 000 402 000
M35 387 542 000 457 000
M38 387 401 000 377 000
M41 387 485 000 382 000
M42 387 557 000 419 000
M44 387 571 000 407 000
M47 387 404 000 330 000

M48 387 392 000 294 000
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When the table is examined, it is seen that the item total correlation values ranged between r =.39 and r = .72 and
the item residual correlation values were r = 29. and r = .59 and there was a significant relationship between the
scores at .01 level.

Evaluation of the Scores

There are 27 items in the Listening/Watching Attitude Scale for Prospective Teachers. Since it offers a 5-point
Likert-type rating, the highest score that can be obtained from the scale is 135 and the lowest score is 27. As the
scores obtained from the sub-dimensions of the scale increase, it can be said that pre-service teachers have the
characteristics of the relevant dimension at a high level. The application time of the scale is approximately 10-15
minutes.

Conclusion and Discussion

There are many factors that play a role in the realization of communication. There are two basic elements in verbal
communication. One of these elements is listening. With the scale developed, it was aimed to determine which
attitudes the pre-service teachers selected as the study group have about listening. The aim of the research is to
bring a measurement tool aiming to measure pre-service teachers' attitudes towards listening and monitoring skills
into the literature. Although there are many measurement tools dealing with different dimensions of
listening/monitoring skills, there is no attitude scale for listening/monitoring skills for pre-service teachers, so the
validity and reliability analysis of the "Listening Attitude Scale for Pre-service Teachers" was conducted.

It is expected that the scale obtained as a result of the research will contribute to the determination of pre-service
teachers' attitudes towards listening/watching skills and the development of similar measurement tools. The high
and significant validity and reliability analyses suggest that the developed scale can be used to measure the
attitudes of pre-service teachers in the field of listening/watching. In addition, it is foreseen that it can be used in
studies on the determination of attitudes.

In the scale developed by Melanlioglu (2013) to determine the listening concerns of secondary school students,
students' concerns were measured based on five dimensions: "evaluation of listening, watching the listening
process, individual differences in listening, focusing on after listening, and listening barriers".

In the scale developed by (Taysi & Ozbay, 2016) in order to measure the attitudes of secondary school students
towards listening skills, 4 dimensions were identified as "seeing listening as necessary, individual differences in
listening, listening difficulties, and effective listening habits".

Atalay & Melanlioglu (2016) reached a three-factor structure as "pre, during, and post listening strategies” in the
scale they developed to measure the listening strategies of secondary school students.

Dogan & Erdem (2017) limited the scale they developed for secondary school students to critical, comprehensive,
and discriminative dimensions.

Tagkin (2017) developed a three-dimensional scale consisting of the dimensions of "making sense of what is
heard, questioning, and interpreting" to measure pre-service teachers' attitudes towards critical listening.

While creating the item pool of the listening/watching attitude scale for pre-service teachers, firstly, an item pool
of 54 items was created by using the keywords "listening, listening attitudes" in the domestic and foreign literature.
These items were presented for consistency to six experts from the Department of Turkish Education and two
experts from the Department of Measurement and Evaluation for consistency. After the expert opinions, final
corrections were made, and the 54-item draft scale form was created and made ready for pilot application. The
54-item draft scale was applied to a group of pre-service teachers who had similar characteristics as the target
group to determine whether the items were comprehensible or not. With the removal of six items from the pilot
application, the 48-item trial scale was finalized. The study was conducted on a total of 387 university students
studying at the Faculty of Education and the Faculty of Sports Sciences at Bayburt University in the autumn term
of the 2021-2022 academic year.

The analyses of the developed listening/watching attitude scale for pre-service teachers were made with the help
of SPSS 22. The Cronbach Alpha reliability coefficient of the listening/watching attitude scale for pre-service
teachers was calculated as ,928. This ratio shows that the developed scale is suitable for the use by pre-service
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teachers. The Cronbach's Alpha reliability coefficient of each of the 4 sub-dimensions of the scale was calculated
separately. Since the first dimension called "contributions of listening™ has a reliability coefficient of ,779, the
second dimension called "listening/watching process™ has a reliability coefficient of ,740, the third dimension
called "individual differences in listening/watching" has a reliability coefficient of ,612, and the fourth dimension
called "prioritizing listening/watching™ has a reliability coefficient of ,612, it can be said that the developed scale
is very reliable.

In the literature, it is accepted that the KMO value, which corresponds to the compatibility of the correlation
between the sample suitability and the scale item, is above .50. When the obtained data are analyzed, it is
understood that the KMO value is .90. A KMO value higher than .70 indicates that the data are suitable for factor
analysis. Bartlett's test result (y2=4607,552; sd=378 p<.,000) was found significant.

When the data obtained from the study were analyzed, a Likert-type measurement tool consisting of 27 items and
4 factors was prepared. As a result of the analysis performed on the final form of the scale, the lowest score that
can be obtained from the scale is 27, and the highest score is 135. The factor loadings of the scale items ranged
between 0.37 and 0.91. When the 4-factor structure of the scale was analyzed, it was found that the 10 items
belonging to the first factor were classified as "other".

Recommendations

This scale was developed for pre-service teachers' listening/watching attitudes. Scales can be developed for
different language skills by conducting the necessary validity and reliability studies.

Ethical Approval

The ethics committee approval required for the research was obtained with the decision of Bayburt University
Ethics Committee dated 24/02/2022 and numb orered 35, and ethical rules were followed in all processes of the
research.
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Abstract

Objective: This research was conducted to determine the relationships between psychological well-being, social
support, and work-life balance and the mediating effect of psychological well-being on the relationship between
social support and work-life balance. Methods: Data were collected from a convenience sample of 277
participants. Data analysis was done with regression and the Pearson correlation coefficient. Regression-based
mediation analysis developed by Hayes (2013) was used to examine the mediation effect of psychological well-
being. Results: Work-life balance is negatively related to social support (r=-.51) and, positively related to
psychological well-being (r=.50). As a result of the mediation analysis based on regression to determine the
mediating effects, it was concluded that psychological well-being had a mediating effect on the relationship
between social support and work-life balance. The bootstrapp (10000) method was used to determine whether the
mediation analysis was significant. Conclusions: These findings suggest that the inverse relationship between
social support and work-life balance is at least partly explained by the level of psychological well-being.

Keywords: Work-life balance, Social support, Psychological well-being

Introduction

Health workers (WHO, 2022), defined as all people engaged in improving, protecting, and developing public
health, provide important and effective health services for patients within the scope of their job descriptions (Acar,
2018). While performing these services, health workers, like all employees, continue their personal lives outside
of their work lives (Kurt, 2016). In general, satisfaction with one's life is related to being satisfied with work and
personal life and balancing these two lives (Sen & Hooja, 2018). Work-life balance is the individual's ability to
balance his/her private life and work-related wishes and to provide satisfaction in both areas of his/her life (Altun-
Dilek & Yilmaz, 2016). Like other employees, healthcare professionals may face various problems both in their
personal and working lives (Mohanty, Kabi, & Mohanty, 2019). Health workers' professional and legal
responsibilities and obligations may increase in proportion to their work, and they may experience emotional
difficulties such as stress (Pozgar, 2020).

This study examines the mechanisms underlying the relationship between social support and work-life balance in
healthcare workers working in a hospital setting. It is thought that the variable mediating this relationship is
psychological well-being.

Social Support

Social support, which is effective in coping with stress and negative situations against social, psychological, and
general problems experienced by individuals, is an important factor for the continuation of human mental health
(Hogan, Lindel, & Najarian, 2002). Social support is also defined as ready-to-use help from people with whom
the individual is in contact, especially during difficult times when he or she needs support (Pfingstmann, 1987).
In addition, individuals meet their social needs, such as love, belonging, and security, by interacting with others
(Sollbarra-Rovillard & Kuiper, 2011). Humanity as a social being is involved in communication and interaction
with other people, both in personal and business life. Basic social needs such as love, respect, acceptance,
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belonging, identity, and security are met by the communication and interaction resources of the individual (Ben-
David & Leichtentritt 1999).

The importance of social support in human life starts from the first moments of life, and it is seen that the need
for social support increases with individuals' awareness of their social relationships (Santrock, 2017). However,
it is inevitable for people to have difficulties in their lives, and it is important for them to have sufficient social
support for the social problems they have experienced and to maintain their general well-being (Abay-Alyiiz,
2020; Taylor, 2011). Individuals who receive social support, help others, approach empathically, and have the
skills necessary in social relations are generally satisfied with their lives (Taylor, 2011).

It is known that the level of stress and job satisfaction in the work life, where a person spends most of his daily
life, is affected by the social support he receives from his close environment (Lambert, Hogan, & Altheimer,
2009). Studies have shown that social support is a basic resource that reduces the negative effects of stressful life
events and also affects people's behaviors and the way they fulfill their social roles (Wallace, Paulson, Bond, &
Lord, 2005) and has a protective effect on individuals from psychological and physical diseases (Zkody &
McKinney, 2019).

Work-L.ife Balance

For individuals, life constitutes a unity of family, personal, and working life (Ghorbani, 2003). Maintaining a
quality life, having a positive interaction with his family and social environment, and meeting the expectations of
the employer ensure a balance between work and life (Ekinci & Sabanci, 2020). While work-life balance is defined
as success in health, career, and private life, in another aspect, it is evaluated as satisfaction in the fields of work
and personal life (Altiok-Giirel, 2018). Personal factors such as gender, education, and career planning affect a
person's work-life balance with role ambiguity in the job, excess workload, role conflict, organizational
management, employee participation in management, the quality of the physical characteristics of the place of
work, job security, and similar organizational factors (Ballica, 2010; Kalliath & Brough, 2008). In cases where a
balance between work and life cannot be achieved, behavioral, physical, and psychological consequences arise
due to the deterioration of work and family life balance (Quick, Wright, Adkins, Nelson, & Quick, 2013). The
effects of work-life imbalance on individuals are observed in general living areas (Ghorbani, 2003). Stress
experienced at work greatly affects individuals' family relationships, mental health, well-being, and quality of life
outside of work (Losyk, 2006; Ozafsarloglu, & Kilig, 2013). Studies show that the level of work stress experienced
by the employee affects the quality of family conflict and family relationships (Karatepe & Baddar, 2006;
Netenmeyer, Alejandro, & Boles, 2004; Vinokur, Pierce, & Buck, 1999).

The Mediator Role of Psychological Well-Being

The main determinant of positive psychology is that it develops a perspective to look at the negative situations
and difficulties that individuals encounter in their lives from their positive aspects (Lambert, Passmore, & Holder,
2015). Psychological well-being is one of the concepts that positive psychology focuses on (Sari, 2015). The
concept of well-being in the lives of individuals, on the other hand, can be considered separately from
psychological and subjective well-being (Cankir & Yener, 2017). The concept of happiness comes to the fore in
the subjective well-being of a person (Bartels, 2015). Psychological well-being, on the other hand, is defined as
managing one's life in areas such as maintaining meaningful goals, personal development, and establishing quality
relationships with other people despite the existential challenges faced in life, rather than the concept of happiness
(Keyes, Shmotkin, & Ryff, 2002). It is seen that self-realization, maturation, full functionality, and
individualization, which are prominent elements in the concept of psychological well-being, are among the
determinants of the positive criteria of individuals' mental health (Ryff, Magee, Kling, & Wing, 1999). There are
six dimensions in Ryff's (1989) psychological well-being model: self-acceptance, positive relationships with
others, autonomy, environmental control, life purpose, and personal growth. In this model, psychological well-
being is explained in terms of emotional, physical, cognitive, spiritual, personal, and social processes. It is thought
that with positive relationships with others, which is one of these dimensions, and emotional, social, and
instrumental support from the social environment, people's life satisfaction will increase, and they will feel better
spiritually (Carol, Ryff, & Singer, 2008). Social support can also be defined as the person's ability to keep in touch
with his/her social environment and to establish quality communication (Roothman, Kirsten, & Wissing, 2003).
When support is received, it is expected that the person will feel good psychologically (Saltzman, Hansel, &
Bordnick, 2020). In addition, it is thought that the factor that will make the person feel good depends on the
perceived social support, and there is a positive relationship between social support and psychological well-being
(Hellfeldt, Lopez-Romero, & Andershed, 2020). However, the concept of psychological well-being is closely
related to psychological resilience (Batmaz et al., 2021; Batmaz et al., 2022).

Present Study
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It is thought that the social support that healthcare professionals receive from their environments in coping with
the difficulties they encounter in their work lives plays an important role in both their psychological well-being
and their work-life balance. It is known that working individuals have difficulties fulfilling their other roles, such
as parenting outside of work life, due to the intensity of the time they spend at their jobs, and the intensity at work
delays responsibilities outside of work life (Pichler, 2008). Considering the heavy working hours of health workers
and the weight of the workload on health workers in Turkey, it is important to examine the mechanisms underlying
work-life balance. The research can guide the planning and content creation of intervention studies that will
increase work-life balance. In addition, considering the lack of empirical evidence on the factors that affect the
work-life balance of health workers after the COVID-19 pandemic, this study analyzes the social support,
psychological well-being, and work-life balance described in the literature on the mental health of health workers
after the pandemic by using a sample of health workers living in Turkey. Therefore, it is examined whether the
variables discussed in the study provide explanatory power in predicting the work-life balance of health workers
and whether psychological well-being explains the relationship between social support and work-life balance.

Method

This study was carried out with the relational screening method. This method investigates the existence or degree
of co-variation between two or more variables. In this context, the relations between social support, work-life
balance, and psychological well-being were examined via correlation and mediation analysis.

Participants

Data were collected from 277 Turkish individuals (Mage = 34.26, SD= 8.04). Of the participants, 75.8% were
female and 24.2% were male. Data related to other demographic information, such as ethnicity or socioeconomic
status, were not gathered. Participants were selected using a convenience sampling method and voluntarily
completed the questionnaires.

Measures
Psychological Well-Being Scale

It was developed by Diener et al. (2009-2010) to measure psychological well-being to complement existing
measures of well-being. The Turkish adaptation of the scale was made by Telef (2013). At the end of the
exploratory factor analysis, the total explained variance was 42%. Confirmatory factor analysis values: RMSEA=
0.08, SRMR= 0.04, GFI= 0.96, NFI= 0.94, RFI= 0.92, CFI= 0.95, and IFI= 0.95. The Cronbach alpha internal
consistency coefficient was calculated at .80. The item-total correlations of the scale ranged from .41 to .63
(p<0.001). A high score indicates a high level of psychological well-being. In the present study, Cronbach's alpha
value was.85.

Work-Life Balance

It was developed by Apaydin (2011) to determine individuals' perceptions of work-life balance. The scale consists
of four dimensions. The total reliability of the scale is .91, and the reliability coefficients of the four sub-
dimensions are .88, .81, .77, and .79, respectively. According to the results of the Kaiser-Meyer-Olkin (KMO)
and Barlett Sphericity Test, the data are suitable for factor analysis, The KMO of 20 items was calculated as .863
and p = 0.000 (p < 0.001). As a result of the factor analysis, the rate of explanation of the total variance was
calculated at 62.423%. In confirmatory factor analysis, fit index values were found to be 2 /sd= 1.99, RMSEA=
0.059, SRMR= 0.075, GFI=0.83, NFI= 0.94, and AGFI= 0.78. In the present study, Cronbach's alpha value was
.88.

Swedish Workload-Control-Support Survey

Swedish Workload-Control-Support Survey: The Swedish Workload-Control-Support Questionnaire, developed
using the studies of Karasek (1979), consists of 17 questions. Scale Demiral et al. (2007) adapted to Turkish
culture. The scale has three main sub-dimensions. These dimensions include 17 questions, including workload
(cognitive and quantitative (5) ), job control (impact, potentials, meaning, and involvement (6)), and social support
(from colleagues and managers (6)) (Hansen et al., 2009). Cronbach's alpha coefficients for the sub-dimensions
of the scale range from 0.51 to 0.72. The social support sub-dimension was used in this article. In this study,
Cronbach'’s alpha value for the social support sub-dimension was found to be .84.
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Statistical Analysis

In this study, the mediation model was tested to reveal the mediating role of psychological well-being in the
relationship between social support and work-life balance. Data were analyzed with the SPSS PROCESS (Model
4) version. Before mediation analysis, data regarding linearity, normality, and multicollinearity problems were
checked. Eight outliers that harmed the normal distribution were removed from the 285 raw data collected, and
analyses were performed on 277 data. The results are presented in Table 1.

Table 1. Descriptive statistics, linearity, normality, and multicollinearity

Variables N Min. Max. Means SD Skew. Kurt. VIF Cl

Work-life balance 277 30.00 96.00 6354 1353 .252 -.239 1.000
Social support 277 6.00 2400 1125 3.61 472 338 1.194 5.54
Ezyﬁgo'og'ca' well- o0 1100 5600 4118 884  -536 466 1194  15.39

By looking at the skewness and kurtosis values, it was examined whether the variables had a normal distribution,
and it was seen that the data showed a normal distribution. It was observed that the skewness and kurtosis values
of the variables were in the range of -1 and +1. Since the Variance Amplification Factor (VIF) values were below
10, the multicollinearity problem was not observed.

Results

The relationships between variables were examined with the Pearson correlation coefficient, and the results are
presented in Table 2.

Table 2. The Relationships between variables

Variables a b c
a- Work-life balance 1
b- Psychological well-being 0.50™ 1
c- Social support -0.51™ -0.40™ 1
** 1< 0.001

The relationships between work-life balance, psychological well-being, and social support were examined. As
shown in Table 2, work-life balance is negatively related to social support (r= -.51) and positively related to
psychological well-being (r=.50).

Mediation Role of Psychological Well-Being

The values in Table 3 showed that social support significantly predicted work-life balance (5 = -1.93, 95% CI: -
2.31 —-1.55; p< .001).

Table 3. Regression analysis

Predictor B SE D = R RZ
Constant 85.35 2.28 <.001 0
Social support -1.93 19 <.001 100.39 52 27

The mediation role of psychological well-being was tested with the mediation model, and the results are presented
in Table 4.

Table 4. Mediational model coefficients

Consequent
Psychological Well-Being Work-Life Balance
Predictors Coeff. SE P Coeff. SE p
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Social Support a-0.98 0.13 0.000 ¢ -140 0.19 0.000
Psychological Well-Being ~ -—----  —memem e b 054 0.08 0.000
Constant i152.30 1.59 0.000 i 56.96 4.68 0.000
R=0.40,R?=0.16 R =0.61; R?=0.37
F(1, 275) = 53.39, p=0.000 F(2, 274) =81.47, p = 0.000

Figure 1 and Table 4 show that social support significantly predicts psychological well-being. (Coeff. =-0.98;
95% CI: -1.25 to -0.72; p < .001). Psychological well-being significantly predicts work-life balance (Coeff. =
0.54; 95% CI: -0.38 t0 0.70; p < .001), and it also decreases the effect of social support on work-life balance (from
-1.93 to -1.40). It is seen that the effect of social support on work-life balance decreases through the variable of
psychological well-being (from 1.98 to 1.40). This explains partial mediation.

Psychological

Well-Being \\

: \ ,
Social Support | -1.98 (-1.40) T*k‘ﬁ'mk-ufe Balance
/

o S S

s

Figure 1. The mediational role of psychological well-being

Tablo 5. Bootstrapping process of partial model

Coeff BootMean BootSE  BootLLCI BootULCI
Constant 52.30 52.33 1.56 49.28 55.30
Social Support—»> PW-B -.98 -.99 13 -1.26 -72
Constant 56.96 56.94 5.08 47.14 66.93
Social Support —» W-LB -1.401 -1.407 .20 -1.81 -.99
PW-B — W-LB 542 .543 .08 37 71

PW-B: Psychological Well-Being; W-LB: Work-Life Balance

In Table 5, direct and indirect path coefficients were significant (bootstrap coefficient =-1.40, 95% CI. =-1.81, -
0.99, p<0.001).

Discussion

This study aims to investigate the mediating role of psychological well-being in the relationship between social
support and work-life balance. Health professionals perform a stressful profession due to their professional duties
and responsibilities such as protecting, saving, and sustaining a person's life (Yiincii & Yilan, 2020). In addition,
the COVID-19 pandemic, announced by WHO on March 11, 2020, adversely affected the lives of healthcare
workers. Although the pandemic affects all people negatively (Taylor, 2019), it is known that those who are at
risk due to their duties during the epidemic tend to experience more negativity and predispose to psychological
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problems (Lancee, Maunder, & Goldbloom, 2008; McNeill, Harris, & Briggs, 2016). It has been observed that
factors arising from work life, such as increased workload during pandemic times, encountering a heavy virus
load, providing care to patients at risk in the context of isolation or quarantine, and a decrease in support systems,
increase the physical and emotional load and negatively affect the non-working living spaces of healthcare
professionals (Brooks et al., 2018; Xiao et al., 2020). For this reason, it is thought that it is necessary to examine
the current work-life balance and the mechanisms underlying the work-life balance of health workers after the
pandemic. Therefore, in this study, the mediating role of psychological well-being in the relationship between
social support and work-life balance in health workers was investigated. Although these variables have been
examined separately, in other samples, or during the pandemic in studies (Bruffaerts et al., 2021; De Kock et al.,
2021; Ozutku, 2019; Palabiyik & Isozen, 2021; Zhang et al., 2020), It is known that this study is the first to
examine these variables in health workers in the same model and after the pandemic.

According to the first finding of the study, social support, which is considered a sub-dimension of work stress,
negatively affects work-life balance. Studies have shown that the presence of social support at work has an impact
on work-life balance (Dahlem, Zimet, & Walker, 1991; Marcinkus, Whelan-Berry, & Gordon, 2007,
Sargent,2000). Work-life balance is the successful continuation of one's work and non-work lives (Blyton & Noon,
2007). Social support, on the other hand, is the contribution and help of one person to another to solve their
problems and feel good (Lirio et al., 2007). It is an expected situation that the social support deficiencies of health
workers working under intense and severe conditions will reduce their work-life balance. The fact that health
workers have social support in the workplace reduces work stress, changes their perspectives on stressful events,
develops the ability to cope with the difficulties they encounter in their work and non-work life, and increases job
satisfaction (Abadi et al., 2021; Ardahan, 2006; Negussie et al., Kaur, 2016). Sanders (2006) also stated that social
support in business life reduces conflicts between one's work and family. This situation can be explained by the
presence of social support, the reduction of stress caused by the work, the increase in organizational commitment
and job satisfaction, and thus the positive effects of these factors on non-work life.

According to another finding of the study, it was observed that psychological well-being mediated the effect of
social support on work-life balance. Social support is defined as a resource that makes the individual feel loved,
valued, and like they belong to the interaction unit (Cobb, 1976). Psychological well-being, on the other hand, is
expected to be influenced by social support resources, as it focuses on establishing quality relationships with other
people as well as components such as self-acceptance, personal development, life purpose, environmental
dominance, and autonomy (Ryff & Keyes, 1995). It is known from the studies conducted in the literature that
social support has positive effects on the health and well-being of individuals (Holland & Holahab, 2003; Malkog
& Yalgin, 2015; Prati & Pietrantoni, 2010). This situation can be explained by the fact that social support resources
provide individuals with the ability to cope with difficult and stressful life events. Wang, Tao, Bowers, Brown,
and Zhang (2018) also stated that social support increases psychological resilience and thus increases the well-
being of the individual by reducing the negative emotions experienced. Similarly, in the absence of social support
in business life, it has been observed that work-related stress increases and negatively affects the psychological
well-being of individuals (Clair, Gordon, Kroon, & Reilly, 2021). Lack of social support may cause individuals
working in the human-oriented service field to feel lonely at work. This, in turn, can negatively affect their non-
work lives by causing them to succumb to work-based stress factors and decrease their well-being (Lambert,
Altheimer, & Hogan, 2010). It is an indicator of work-life balance that individuals get satisfaction from their work
and non-work lives by minimizing the role conflict in the work and home environments (Guest, 2002). Work-life
conflict occurs when an individual cannot fulfill his/her family and life duties while fulfilling the requirements of
his/her profession, or if the difficult working conditions of his/her job prevent him/her from regulating his/her life
(Frone & Mary, 1992). According to Quick, Nelson, and Hurrel (1997), indicators of well-being such as an
individual's participation and belonging in business life, quality relationships established, commitment,
satisfaction, and trust are important factors in establishing work-life balance. In a study on health workers, it was
observed that as the perception of social support in business increased, emotional exhaustion and
depersonalization decreased, while the sense of personal achievement increased (Ozbezek et al., 2021). This
situation can be explained by the fact that healthcare professionals spend a significant amount of their daily lives
practicing their profession, and the occupational group of healthcare professionals includes more human
responsibilities than other professionals. These research findings, consistent with the literature, support that social
support resources increase the psychological well-being of the individual, and thus the work-life balance of the
working individual increases. Especially after pandemic outbreaks such as COVID-19, it is inevitable that
healthcare professionals will need support at work to cope with the work stress they experience. With the presence
of social support, it can be expected that they can cope with difficult life events, increase their well-being by
coping with their negative emotions, and thus establish a balance by minimizing role conflicts in work and home
life.

As seen in the results of the research, social support resources and psychological well-being have an important
place in ensuring the work-life balance of health workers. However, it was also observed that the effect of social
support on work-life balance increased with the presence of psychological well-being.
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Conclusion

Considering that healthcare professionals work with long-term and shift-based working hours and encounter
dangerous situations in terms of health and safety (Joseph & Joseph, 2016; Palabiyik & Is6zen, 2021), it can be
considered important to examine the relationship between social support and work-life balance and the underlying
mechanisms. The results obtained from the research show that interventions designed to increase the work-life
balance of health workers should focus on increasing social support resources and psychological well-being in the
workplace. The findings of the research reveal the necessity of a psychological counselor who will work in a
preventive and developmental way with the problems they experience at work, career development, and mental
health in the institutions and organizations where they are located. It is thought that the research will shed light
on the creation of preventive and improvement plans to be prepared for the mental health of employees in health
institutions and organizations. Again, individual or group efforts to increase the perception of social support and
psychological well-being among health workers in the workplace can also positively affect the organizational
commitment and job satisfaction of the employees.

Recommendations

In line with the results obtained from the research, it can be recommended to support the psychological and social
resources that health professionals need in order to maintain work-life balance. In this direction, it can be
suggested that managers employ psychological counselors who can provide this support to their employees. In
addition, it may be recommended to determine the factors affecting the work-life balance and psychological well-
being of employees in health institutions and organizations and to conduct individual and group counseling
intervention studies regarding these factors. In addition, it is important for managers to organize meetings and
socializing activities within the institution in order to provide the social support necessary for health workers to
maintain their well-being at work. Findings from the study are limited to healthcare professionals. In future
research, studies can be conducted on the work-life balance of individuals working in different institutions. and
inter-institutional comparisons can be made. The research results are limited to the quantitative data obtained from
the scales used in the research. In future research, it may be suggested to obtain in-depth information through
qualitative methods in order to determine the factors that increase the work-life balance of the employees.
However, in future research, it may be recommended to conduct experimental studies that will improve work-life
balance with intervention approaches that include social support resources and psychological well-being.
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Abstract

This work is intended to develop a measuring tool for determining teacher perception of informal relationships.
The pool of items created by researchers through a literature review has been presented with expert assessment of
the validity of the content, face, and meaning, and a draft scale has been created by making necessary revisions
to the feedback. The draft form was applied to 214 teachers working in the central districts of Diyarbakir,
exploratory factor analysis was made on the obtained data set, and a six-dimensional scale structure consisting of
20 items was determined. In order to verify this structure, data were collected from 306 teachers working in the
central districts of Diyarbakir, and the six-factor scale structure was confirmed based on the goodness of fit values
estimated by confirmatory factor analysis. In addition, AVE (Average Variance Extracted), the root of AVE,
composite reliability, and correlation among factors were checked, and it was seen that the scale provided the
convergent and discriminant validity conditions as a result of the values reached. For reliability analysis,
Cronbach's Alpha coefficients and composite reliability values were checked together, and it was seen that the
scale had sufficient reliability values. The measurement invariance of the scale was tested according to the
categories of gender (female-male), marital status (married-single), level of employment (primary school,
secondary school, and high school), and seniority (1-10 years, 11-20 years, 21 and above), and the formality of
the scale, metric, scalar, and strict invariance conditions were found to satisfy. Consequently, it was concluded
that the scale in question is a valid and reliable scale that can be used to measure teacher perception of informal
relationships.

Keywords: Formal relationship, Informal relationship, Scale development, Factorization, Measurement
invariance

Introduction

The quality of their intra-organizational relations (Xue et al., 2020). Inter-organizational relations, which have a
critical importance, can be classified as formal and informal relations. While formal relationships are based on
laws, written contracts, and formally codified legislation (Prell et al., 2010), informal relationships depend on
trust, intimacy, or close relationships within the organization, organizational culture (Monge & Contractor, 2001;
Tichy et al., 1979) and organizational climate (Tschan et al., 2004). Fay (2011) states that hierarchical control
occurs at a lower level in informal relationships compared to formal relationships. This type of relationship, taking
place outside the formal format, is more a reflection of the social aspects of organizations. For example, the
connections established outside the formal production relations between employees who make friends or
sympathize with each other in an organization are defined as informal relationships (Dymitrowski et al., 2019).
When the nature of informal relations is examined, it will be seen that they emerge as a result of requirements that
are not provided by formal relations (Aydin, 1994). This type of relationship has the capacity to predict positive
results, such as ensuring social control in the organizational sense, resolving relationships with different
techniques (Bursalioglu, 1994) and providing satisfaction in the work environment (Katz & Kahn, 1971). In
addition to these, Ergen (2011) states that an informal relationship is an organizational phenomenon where
psycho-social needs are met at the same time. Rath (2006), on the other hand, goes beyond these determinations
and states that healthy informal relations will be universally good in an organizational sense.

In this sense, it can be said that informal relations are an intangible and powerful source of connection between
employees in organizational life (Zou et al., 2010). This type of relationship, which is outside of production
relations, is not framed by legislation, but it may have the feature of strengthening the quality of employee
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performance (Yang & Shen, 2014). In cases where formal channels become dysfunctional, organizational costs
can be avoided if informal relationships are used (Dyer & Singh, 1998). With its flexibility, strictarity, and
capacity to provide practical knowledge exchange, this type of relationship also has the potential to provide a
strict culture of cooperation among employees (Poppo & Zenger, 2002).

The capacity to meet the psycho-social needs of the person and the ability to predict positive organizational results
may bring an optimistic perspective towards informal relations. However, when evaluated from a wider
perspective, it will be easily understood that the event is not so simple and plain. As a matter of fact, besides the
relationship of informal relationships with positive results (e.g., organizational commitment, job engagement,
employee satisfaction; Shellenbarger, 2000; Sias et al., 2004), negative effects such as the intention to leave,
stress, nepotism, and conflict of interest (Berman et al., 2002) were revealed. In this sense, the correct management
of informal relationships with a sensitive nature (due to their potential to predict positive or negative results) is of
vital importance for organizations. Administrators, being aware of the value of informal relations for the
organization, can reveal the potential in the organization and turn it into energy and therefore efficiency;
otherwise, managers who are insensitive to this relationship and ignore it in administrative processes will not be
able to display an effective management approach. Informal relationships, which can be the source of
organizational conflicts (Crabtree, 2004), are an organizational phenomenon that requires good management in
this regard. Administrators who can control and care about this informal relationship can achieve a positive school
environment and healthy functioning in organizational life (Mosley et al., 1996).

When evaluated as a whole (without concentrating on positive or negative consequences), informal relationships
have a quality that can predict important organizational results (Ackermann & Eden, 2011). Especially informal
relations having a wide-ranging effect on understanding, making sense, and directing organizational behaviors,
are discussed in a broad sense in the field of management (Rank, 2008; Song et al., 2015). Some studies suggest
that the type of informal relationship that is not encoded in organizational structure designs is more likely to occur
in comparison to the formal relationship. While Mintzberg (2015) states that informal relationships and channels
constitute around 45% of organizational life; Van Hoye and Lievens (2009) calculated this rate as 75%. Informal
relations, which are an important organizational reality, are expected to be experienced more in schools, which
are an open social system, due to the fact that the human element is more effective compared to other organizations
(Bursalioglu, 1994; Hoy & Miskel, 2010). When the informal relationship between teachers, administrators, and
students, which does not depend on official rules, is managed and constructed in a healthy way, it can have an
impact on reaching educational goals as a potential power in educational institutions (Yang & Shen, 2014; Zheng
et al., 2008).

In general, informal relations that start within the institution have the quality to continue outside the institution
(Kuipers, 2009). However, as in every social phenomenon, informal relations can also be affected by structural,
cultural, and technological changes. Indeed, the proliferation of mass media, social networks, and Web 2 tools in
educational institutions globally and nationally, and the realization of COVID-19 pandemic interactions through
these tools have naturally changed the structure (Luykx et al., 2020) and quantity (Hazar & Saylik, 2021) of
informal relationships. The measurement tools (Memduhoglu & Saylik 2012; Ugurlu, 2014; Toytok & Dogan
2019) used in the literature to obtain meaningful data on informal relationships were developed before these
changes occurred in the global and national sense. Therefore, these measurement tools ignore some indicators of
informal relationships. In this study, it is intended to develop a measurement tool to measure teachers' perceptions
of informal relationships, taking into account these changes in social life and organizational conditions.

Method

With this study, it was aimed to develop a valid, reliable, and useful scale to measure Teachers' Perception of
Informal Relationships (P-TIRS). The study was designed within the framework of a screening design as part of
the quantitative research paradigm. Screening design is a research design conducted to determine the attitudes and
thoughts of participants regarding a phenomenon under investigation (Fraenkel & Wallen, 1996). Additionally,
the steps that DeVellis (2003) stated should be followed in the scale development process were adhered to.
According to the author, the steps to be followed in the scale development process are: i) determining the purpose,
ii) identifying the qualities to be measured, iii) creating the item pool, iv) examining the item pool and conducting
the application, v) determining the psychometric properties.
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Working Group

In order to develop the P-TRI scale, two different participant groups in Diyarbakir were studied. Data obtained
from 214 teachers was used for exploratory factor analysis, and data from 306 teachers was used for confirmatory
factor analysis. The demographic information of the participants is shown in Table 1.

Table 1. Demographic Information of Participants

Group 1. (N=214) Group 2.(N=306)

Categories f % f %
Gender Woman 86 40.2 151 49.3
Male 128 59.8 155 50.7
Marital status Married 154 72.0 180 58.8
Single 60 28.0 126 41.2
Age 21-30 27 12.6 64 20.9
31-40 63 294 67 21.9
41-50 44 20.6 65 21.2
51 and above 80 374 110 35.9
Seniority 1-10 years 73 34.1 91 29.7
11-20 years 94 43.9 96 314
Over 21 years 47 22.0 119 38.9
Level of employment Primary school 69 32.2 100 32.7
Secondary school 63 29.4 119 38.9
High school 82 38.3 87 28.4

Creating the Scale

A pool of 70 items was created to determine informal relationships by scanning the literature by the researchers
(e.g., Dymitrowski et al., 2019; Ergen, 2011; Hazar & Saylik, 2021; Kuipers, 2009; Memduhoglu & Saylik 2012;
Ugurlu, 2014; Toytok & Dogan 2019). These items were first examined by five experts in the field of educational
administration, and in line with the evaluations of these experts, five items were excluded from the item pool on
the grounds that they were out of content, and 13 items measured the same characteristics as the other items In
line with the recommendations of the experts, two items were added to the pool regarding informal relations. The
resulting pool of 54 items was examined by two assessment and evaluation experts in order to get their evaluations
in terms of scientific research logic. The two items were corrected on the grounds that they measured more than
one thing at the same time and included words that did not have a five-item function. Then, it was examined by
two Turkish language experts to check the suitability of the items in terms of meaning and spelling rules. As 11
items were not clear and intelligible within the framework of the opinions of language experts, they were
corrected, and the items were given their final form. Considering the style of writing the items, the scale was
prepared in a five-point Likert type as "I strongly disagree (1)", "I do not agree (2)", "I am undecided (3)", "l agree
(4)" and "I strongly agree (5)".

Analysis of Data

The scale was examined by education administration experts for content validity, assessment and evaluation
experts for face validity, and Turkish language experts for semantic validity, and necessary revisions were made
according to feedback. Afterwards, the factorization of 54 items was started. For the factorization process,
Exploratory Factor Analysis (EFA) was performed using the SPSS 22 package program. Kaiser-Meyer-Olkin
(KMO) coefficient for the adequacy of the sample number to which the scale items were applied, and Bartlett's
Test of Sphericity analyses were performed for the compliance of the items with EFA. A value of over .60 for the
KMO coefficient is considered an indication of the adequacy of the sample size, and the significance of the
Bartlett's Sphericity Test is accepted as an indicator of the scale's suitability for factor analysis (Tabachnick &
Fidell, 2007). Although there are different factorization techniques, the principal components technique was
preferred because it was psychometrically powerful, statistically simple, and effective in dealing with
uncertainties (Stevens, 1996; as cited in Akbulut, 2010). In EFA, rotation was performed to have more information
about the factors. Based on the assumption that the factors were not known in advance and therefore unrelated,
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the Varimax vertical rotation technique (Cokluk et al., 2010) was applied. For the evaluation of the indicators,
item factor loads and common variance values were taken into account. Since further analyses will be made
regarding the scale items, the cut-off point for item factor loads was taken as .50 (Hair et al., 1998). The cut-off
point of the common variance value was again taken as .50 (Thompson, 2004), and it was decided to exclude
items with lower values from the scale (Kalayci, 2010).

Confirmatory Factor Analysis (CFA) was performed to confirm the scale structure formed after the factorization
process. The y 2 test, which is the spherical type omnibus test, is usually used to evaluate the fit of the measurement
model in DFA. However, since the »2 test is sensitive to the sample size, the normed 2 (y2/sd) value obtained by
dividing the y2 value by the degree of freedom (df) is used (Sen, 2020). A value less than 2 is considered a perfect
fit (Tabachnick & Fidell, 2007), while a value below 3 is considered a good fit (Hu & Bentler, 1999). In addition
to the normed 2 statistic, it is recommended to use TLI (Tucker—Lewis Index), CFl (Comparative Fit Index),
SRMR (Standardized Root Mean Square Residual) and RMSEA (Root Mean Square Error of Approximation)
values to assess model fit (Xu & Tracey, 2017). Hu and Bentler (1999) CFI and TLI values greater than .95; A
RMSEA value of less than .06 and an SRMR value of less than .05 indicate a perfect fit. On the other hand, CFI
and TLI values were between .90 and .95; The RMSEA value is between .06 and .10; An SRMR value between
.05 - .10 indicates an acceptable fit (Hu & Bentler, 1999).

Composite reliability (CR), average variance extracted (AVE) and correlation values between factors were used
to test the convergent and discriminant validity of the scale whose structure was verified. If the CR values of the
scale are greater than .70 and the AVE value, and the AVE value is greater than .50, the convergent validity of
the scale is; the fact that the square roots of the AVE values are higher than the correlation values between the
factors is accepted as a sign of discriminant validity (Hair et al., 2014). In order to test the reliability of the scale,
whose construct, convergent, and discriminant validity were tested, Cronbach Alpha (a) values as well as CR
statistics were checked. Since the Cronbach Alpha coefficient is based on the assumption that factor loads and
error variances are equal, and this situation is not statistically correct (Raykov, 1998), CR values are used together
with Alpha values.

Measurement invariance tests were applied to determine whether the scale, whose validity and reliability analyses
were performed, measured the same structure in different groups. In the studies where the scale will be applied, it
is a very important issue in the comparisons between the groups whether the difference really arises from the
group or the measurement tool. In studies where the difference is caused by the measurement tool, comparisons
between groups may cause erroneous results (Byrne, 2008). In order not to encounter such a problem,
measurement invariance tests are needed (Vandenberg & Lance, 2000).

Measurement invariance is first initiated by the formal invariance test. If the fit values of the formal invariance
tests are good or at an acceptable level, the scale is considered to provide the formal invariance condition (Giirbiiz,
2019). After the formal invariance condition is provided, metric, scalar, and strict invariance tests are applied,
respectively. Significance of y? difference tests (Ay?) in these nested models, respectively checked, and a non-
significant difference is accepted as evidence that these types of invariances are achieved. However, since y?tests
are sensitive to sample size, alternative difference fit values are checked. Chen (2007) states that -0.010< ACFI
and ARMSEA < 0.015 values in samples larger than 300 are good cut-off points for the invariance decision.

Results

In this section, first of all, EFA was performed for factorization. Then, the factorization results were validated by
CFA. Construct validity, convergent validity, and discriminant validity were tested on the data obtained by CFA.
After the validity analyses, reliability analyses were made, and at the last stage, the necessary tests for
measurement invariance were applied.

Exploratory Factor Analysis (EFA)

As a result of the exploratory factor analysis, the KMO value was .82 and the Barlett sphericity test (%2 = 6090.06;
df = 1431; p = 0.00) was found to be statistically significant. Therefore, it was determined that the sampling was
sufficient and the data set was suitable for EFA. As a result of factor analysis, it was seen that 20 factors with an
eigenvalue greater than 1 emerged from the data set. Afterwards, considering the item contents, six dimensions
were determined, and the data set was tested again as six factors. As a result, it was decided to exclude 19 items
from the analysis, respectively, because the values they loaded under the two factors were below .10 (Hair et al.,
1998). Then, item analyses were made, and items with item load values and common variance values below .50
were excluded from the analysis, starting with the lowest one. As a result of this process, 16 items were excluded
from the dataset. A six-factor structure consisting of 19 items was estimated as a result of the analysis. The results
of the EFA are given in Table 2.
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Table 2. EFA results for the scale
Factor Loads and Common Variance Values

Substances factor1  factor2  factor3  factor4  factor5 factor6 h?
m62 0.81 0.67
m63 0.78 0.67
m60 0.78 0.72
m61 0.77 0.64
m31 0.83 0.58
m34 0.79 0.72
m30 0.72 0.55
m37 0.86 0.83
m36 0.86 0.80
m40 0.80 0.66
m26 0.87 0.70
m25 0.81 0.76
m24 0.78 0.80
ml4 0.79 0.70
m12 0.79 0.65
m13 0.76 0.67
m3 0.80 0.68
m10 0.76 0.73
m8 0.72 0.67
Eigenvalue 4.56 2.88 1.99 1.56 1.31 1.17

Total Explained Var. %  24.01 15.18 10.49 8.25 6.91 6.16

Note: P-TIRPS= percieved teacher informal relationship

When Table 2 is examined, it will be seen that a scale structure with an eigenvalue greater than 1 and consisting
of six factors has been revealed. The eigenvalues and variances of the factors are, respectively, 4.56 (24.01), 2.88
(15.18), 1.99 (10.49), 1.56 (8.25), 1.31 (6.91) and 1.17 (6.16). Six factors have explained 70.99% of the total
variance.

The first factor consists of four items with loads ranging from .77 to .81; The second factor consists of four items
with a loading value between .71 and .83; the third factor consists of three items with load values between .80 and
.85; the fourth factor was loaded between .78 and .87; the fifth factor consisted of three items loaded between .76
and .79 and the sixth factor consisted of three items with a factor loading value between .72 and .80. The common
variance values (h?) of all items were found over .50. This situation can be shown as important evidence for the
homogeneity of the scale items (Cokluk et al., 2010).

The six factors created were named "World View", "Social Media", "Motivation", "Syndicate ", "Sincerity," and
"Outside the Institution," respectively, by the researchers, taking into account the item contents and related
variables.

Confirmatory Factor Analysis (CFA)
CFA was performed to confirm the structure of the scale, which consists of 19 items and six factors as a result of
EFA. Single factor, six-factor, and second-order six factor CFA model fit values for the P-TIRs are shown in

Table 3.

Table 3. P-TIRS Fit Values of Models Related to Factor Structure of the Scale

Models 72 df  y2/df RMSEA CFlI TLI SRMR

Single factor model 2049.516 152 1348 .000 .202 338 255 162
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Six-factor model 208.655 137 1.52 .000 .041 975 969 .045

;egggld order six-factor os9085 145 164 000 046 968 962 .066

Note: P-TIRS= percieved teacher informal relationship scale

When Table 3 is examined, it will be seen that all goodness-of-fit indices for the single-factor model are outside
the acceptable limits. However, all fit indices of the six-factor model estimated by EFA indicate excellent fit
values. In addition, we tested the second-order six-factor model and observed that the results were worse than the
fit values of the single-factor model, so we decided to use the single-factor model. In this sense, it is seen that the
six-factor P-TIR scale provides the valid conditions for construct validity. The results of the modified
measurement model are shown in Figure 1.

5 ks \

% I@I

1,30 % 1,00 1,19 , 1,
54 E

Figure 1. Confirmatory factor analysis of P-TIRS
CR, AVE, square root of AVE, correlation between factors, and Cronbach Alpha values were calculated for the
convergent validity, discriminant validity, and reliability of the six-factor P-TIR scale. The results obtained are
shown in Table 4.

Table 4. Validity and Reliability Statistics of the P-TIR Scale

Factor a AVE CR VAVE 1 2 3 4 5 6
1. World view .88 .65 .88 .80 1

2. Motivation .86 .69 .76 .83 A7+* 1

3. Syndicate .82 .62 g2 .79 27 12 1

4. Sincerity .80 .59 .70 .76 A7** 42%% 13% 1

5. Outside the institution .86 .68 76 .82 24%*  33x*  12*  28** 1]

6. Social media .82 .62 .82 .79 22%*  38**  14* 18** 20** 1

Note(s): a= Cronbach Alpha; AVE= Avarage Variance Extracted; CR= Composite Reliability; VAVE= The
square root of AVE, ** p<.01

When Table 4 is examined, it will be seen that the AVE values of all factors were estimated higher than .50 and
the CR values higher than .70. In addition, the AVE value for each factor was estimated lower than the CR value.
By looking at these statistics, it can be said that the scale provides convergent validity conditions and measures
conceptually similar structures.

When the values for each factor are checked, the fact that the CR value is greater than the AVE value and .70 and
the square root of the AVE value is higher than the correlation values between the factors can be shown as evidence
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that the scale provides the discriminant validity conditions. Based on this evaluation, it can be said that although
the scale measures conceptually the same structures, the measurements are different from each other. However,
when both Alpha and CR values are controlled, high values are predicted for all factors. Therefore, reaching high
reliability values for all factors can be shown as evidence that the scale provides the reliability requirements.

Measurement Invariance

In order to estimate whether the scale measures the same structure according to the categories of gender (female-
male), marital status (married-single), level of employment (primary school, secondary school, and high school),
and seniority (1-10 years, 11-20 years, 21 and above). Measurement invariance analyses were performed. The

statistics obtained are given in Table 5.

Table 5. Measurement Invariance Statistics of the P-TIR Scale (N=306)

Models 72 df SRMR TLI CFI RMSEA Ay2 Adf p  ACFI ARMSEA
Female (N=151)

Male (155)

Configural ~ yn9549 274 047 943 954 .040

model

Metric

ol 453702 312 .049 947 952 .039 44153 38 227 -002 -.001
rsn":ézlr 472461 327 059 948 .950 .038 18759 15 224 -002 -.001
rsntg:j"; 490.817 346 .059 951 .951 .037 18356 19 472 .001 -.001
Married (N=180)

Single (126)

Configural 503764 276 066 924 939 .046

model

Metric

ol 543089 313 .064 938 .943 .042 19.305 37 992 .004 -.004
;Cjéaelr 556.045 328 .067 941 943 .041 12956 15 .605 .000 -.001
ﬁqt;:jcetl 570.181 347 .068  .943 .942 040 23136 19 231 -001 -.001
Primary School (N=100)

Secondary School (119)

High School (87)

Configural ooy 515 411 065 940 952 034

model

Metric

ool 654.319 487 072 941 944 034 99.804 76 .034 -008 .000
Smcjéilr 707.947 517 .097 937 .936 .035 53628 30 .005 -008 .001
ﬁq‘;:;; 771531 555 100 933 928 .036 63.584 38 .005 -008 .001
1-10 Years (N=91)

11-20 years (96)

21 + (119)

Configural  co3 354 411 063 952 962 .030

model

Metric

ol 618.356 487 .066  .953 .955 .030 95002 76 .069 -.007 .000
;C:ézlr 646.126 517 .073 957 .956 .029 27770 30 582 .001  -.001
Strict 715724 555 078  .950 .946 .031 69598 38 001 -010 .002

model
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When Table 5 values are examined; c fit values of the configural model according to gender category y 2 (274) =
409,549; RMSEA = .040; CFI = .954; TLI = .943; and SRMR = .047. These values, which are evidence of the
overall perfect fit of the model, show that formal invariance is achieved. Then, the fact that the p value of all Ay2
values calculated by gradually comparing each model with the previous model is insignificant and that the ACFI
and ARMSEA values are within the limits of -0.010 and 0.015 reveals that metric, scalar, and strict invariance
conditions are provided. Therefore, the insignificance of the y2 difference tests and the variation of ACFI and
ARMSEA values within the predicted limits indicate that all stages of measurement invariance are fully provided
for the gender category.

Marital status categories were 2 (276) = 523.784; RMSEA = .046; CFIl = .939; TLI = .924; and SRMR = .066.
Based on these values, it can be said that the condition of formal invariance is provided. The fact that the p value
of all Ay2 values calculated by gradually comparing each model with the previous model is insignificant and the
change values in CFl and RMSEA are in the range of -0.010 to 0.015 reveals that metric, scalar, and strict
invariance conditions are provided. In this sense, both the insignificance of the 2 difference tests and the fact that
the ACFI and ARMSEA values do not exceed the predicted limits indicate that all measurement invariance stages
are fully provided for the marital status variable.

Fit values of the formal invariance model in terms of the level of employment were 2 (411) = 554.515; RMSEA
= .034; CFI = .952; TLI = .940; and SRMR = .065. These values, indicating a good fit, show that the formal
constancy condition is met. The significance of the p value of all Ay2 values for which each model is calculated
incrementally by comparing it with the previous model is a situation that should be suspected for the metric, scalar,
and strict invariance stages. However, the fact that all changes in CFl and RMSEA values are in the range of -
.010 to .015 can be shown as evidence of metric, scalar, and strict invariance. In this sense, it can be said that all
measurement invariance stages are provided in terms of the level of employment based on ACFI and ARMSEA
values.

For the seniority variable, the fit values of the formal invariance model were y2 (411) = 523.354; RMSEA =.030;
CFI = .962; TLI = .952; and SRMR = .063. These values show that the necessary conditions for configural
invariance are met. Then the fact that the p values of the Ay2 values of the metric and scalar model, which are
calculated by gradually comparing each model with the previous model, are insignificant and the ACFI and
ARMSEA values are within the limits of -.010 and .015 show that the metric and scalar invariance is fully
achieved. On the other hand, if the p value of the Ay2 value of the strict invariance model is significant, it is a
situation that requires suspicion that strict invariance is achieved. However, the change in CFl and RMSEA values
in the range of -.010 to .015 can be shown as evidence that the necessary condition for strict invariance is fulfilled.
Based on all these data, it can be concluded that formal, metric, and scalar invariance are fully provided and strict
invariance is partially provided in terms of seniority category.

Discussion and Conclusion

Informal relationships, which are shaped outside the formal format in organizational life and can have a sensitive
nature in terms of the positive and negative outcomes that they can predict, are an important organizational reality.
Structural, cultural, and technological developments in the global and national context have caused systematic
changes in both the sociological structure and working conditions, and this has also changed the structure and
quantity of informal relations. In this study, it was aimed to develop an informal relationship perception scale (P-
TIR) for teachers, who are seen as one of the most important stakeholders of the education system, where these
changes occur violently.

Although there are measurement tools available in the literature to assess teachers' informal relationships (e.g.,
Memduhoglu & Saylik 2012; Ugurlu, 2014; Toytok & Dogan 2019), significant changes have occurred in
informal relationships in the education context at the national and global level in recent years. The widespread
use of mass media, social networks, and Web 2.0 tools in educational institutions, the intensification of
interactions through these tools during the COVID-19 pandemic, and their effects on the structure and quantity of
informal relationships (Hazar & Saylik, 2021; Luykx et al., 2020) highlight the importance of considering these
changes in the development of such tools. Additionally, measurement invariance tests were applied to the P-TIR
scale to demonstrate that the variance stems from the informal relationship itself rather than various variables
(gender, marital status, rank, seniority), contributing to the literature.

First, to develop the scale, a literature review was conducted by the researchers, and an item pool of 70 items was
created. Five experts in the field of educational administration were consulted for content validity; It was examined
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by two assessment and evaluation experts for face validity and two Turkish language experts for semantic validity.
Necessary revisions were made according to the feedbacks, and a draft scale of 54 items was determined.
Afterwards, EFA was applied to the draft scale. It was observed that 20 factors emerged with EFA, and then the
data set was reanalyzed by determining six dimensions, taking into account the item contents. Due to factor
loadings, common variance values, and loading under multiple factors, 35 items were excluded from the analysis,
and a 20-item scale structure consisting of six dimensions was estimated. “Social media” and “World view”
dimensions are four items each; the dimensions of "Motivation", " Syndicate", "Outside the Institution" and
"Sincerity" consist of three items each. The scale explains 70.99% of the total variance in general, and it is
accepted that this value is over 50% (Liau et al., 2011).

To confirm the scale structure determined as a result of the EFA analysis, a CFA was conducted testing for single-
factor, six-factor, and second-order six-factor models. When the model fit values of the single-factor model were
checked, it was found that they were outside the acceptable limit (}2/df=13.48; RMSEA= .202; CFI=.338;
TLI=.255; SRMR=.162). Therefore, the scale is not suitable for one-dimensional use. However, it was observed
that the fit values of both the six-factor model (¥2/df=1.52; RMSEA= .041; CFI=.975; TLI=.769; SRMR=.045)
and the second-order six-factor model (y2/df=1.64; RMSEA= .046; CFI=.968; TLI=.962; SRMR=.066) were
within acceptable limits. Therefore, the P-TIRS can be used as both a six-factor and a second-order six-factor
scale.

Using the standardized item values and residual values obtained by DFA, the values of CR, AVE and AVE’s
square root were obtained. These values were also evaluated together with the Pearson correlation values between
the factors, and the convergent and discriminant validity of the scale were checked. After controlling these values,
it was determined that the scale provided both convergent and discriminant validity conditions. Parallel to this,
both Cronbach Alpha and CR values were controlled together, and it was observed that these values were above
.70. Therefore, it has been estimated that the scale has a reliable structure.

At the last stage, measurement invariance analyses were conducted to determine whether the scale would measure
the same construct in terms of different groups in comparative studies. Formal, metric, scalar, and strict invariance
tests of the scale were performed according to the variables of gender, marital status, level of employment, and
seniority. It was revealed that formal, metric, scalar, and strict invariance were fully achieved in terms of gender
and marital status variables with these tests, due to both the insignificance of the y2 difference test and the fact
that the change in RMSEA and CFI values were within the threshold values. y2 difference tests were found to be
significant in terms of seniority, and level of employment and this revealed a questionable situation regarding
measurement invariance in terms of these variables. However, the %2 values, which are sensitive to sample size,
as well as the change in CFl and RMSEA values, were controlled. Since the change in these values is within the
threshold values, it has been observed that the scale meets the formal, metric, scalar, and strict invariance
conditions in terms of seniority and level of employment. Based on these results regarding the measurement
invariance of the scale, it can be used reliably in comparative studies as it measures the same structure in terms of
gender, marital status, seniority, and level of employment.

In this sense, as a result of all these evaluations, it can be said that the P-TIR scale has structural, convergent, and
discriminant validity, has good reliability values, meets measurement invariance criteria, and can therefore be
used safely in order to determine teachers' perception of informal relations. All items of the P-TIR scale were
coded positively. The scale has been prepared as a five-point Likert type. The highest score a participant could
get from the scale was 95; the lowest score is 19. A high score indicates a high level of perception of informal
relationships; low scores indicate low informal relationship perception level. Therefore, researchers who will
apply the scale are expected to pay attention to this issue.
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Abstract

This study aims to reveal the situation of pre-service teachers in terms of having 21% century skills and their
opinions on faculties of education in terms of enabling them to acquire these skills. In the study, which was
designed as an explanatory mixed method, 621 pre-service teachers and 26 pre-service teachers were included in
the quantitative and qualitative dimensions, respectively. To collect the data, the “Multidimensional 21 Century
Skills Scale” and the “Semi-Structured Interview Form” were used. In the analysis of quantitative data, descriptive
statistics, an independent sample T-test, an ANOVA test, and the Scheffe test were used. In the analysis of
qualitative data, content analysis was used. In the quantitative aspect of the study, it was concluded that the 21°
century skills of the pre-service teachers were at a high level. In the qualitative dimension of the study, it was
obtained that pre-service teachers had learning and innovation skills, knowledge, media and technology skills, life
and career skills; they thought that teachers, parents, academicians, the individual himself or herself, and
bureaucrats were responsible for enabling them to acquire 21% century skills; there were strengths of faculties of
education in enabling them to acquire 21% century skills.

Keywords: 21% century, 21% century skills, Pre-service teachers, Faculties of education.

Introduction

Since 21% century skills are comprehensive and multidimensional, it is not possible to make a standard definition
for them. For this reason, many institutions and organizations have created some classifications about what 21%
century skills should be. Among various project studies and published reports aimed at identifying 215 century
skills, the Partnership for 215 Century Skills [P21] is the most widely accepted one and has the largest stakeholder
network. The Partnership for 21 Century Skills [P21], 2019) expressed these skills as “problem solving,
innovation and creativity, cooperation, and communication skills within the scope of learning and innovation
skills; information, media, and technology literacy within the scope of information, media, and technology skills;
flexibility and adaptability; entrepreneurship and self-management; productivity and accountability; social and
intercultural skills; leadership and responsibility skills within the scope of life and career skills”.

215t century skills can be described as the skills that individuals are expected to have in the century that we live
in. This expectation has led to the need to teach 215 century skills to individuals. In parallel, teachers, education
professionals, and business leaders have provided a framework for these skills (Bozkurt, 2021; P21 Leadership
States, 2017). In this framework, which was put forward as the 21% Century Learning Framework (P21, 2019), it
is aimed that students acquire 21% century skills by providing active participation in the learning process with the
support systems of a) Standards & Assessments, b) Curriculum & Instruction c) Professional Development d)
Learning Environments.

Itis only possible for students to acquire 21% century skills with an effective education. With an effective education
to be carried out under the responsibility of teachers, these skills can be gained at all educational levels, from
primary school to higher education (Anagiin et al., 2016). In this context, the competencies of teachers and pre-
service teachers who will enable 21 century learners to acquire these skills become prominent. To effectively
enhance and implement 21% century skills, teachers must possess a comprehensive understanding of these skills.
As the instructor of future teachers, teacher training plays a crucial role in providing them with the necessary
knowledge and skills to master these competencies (Valli, Perkkild, & Valli, R. (2014). Numerous studies in the
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literature have emphasized that educators must take into account the requirements of the 21% century when
designing their instructional approaches and that learners of the 21st century should possess novel knowledge and
abilities (Burns & Sinfield, 2004). Teachers who will enable the students to acquire these skills should be open to
developments, can empathize with their students, have effective communication skills, solve problems, be open
to criticism, and apply teaching methods and techniques that enable the active participation of students (Bayrak
Ozmutlu & Ergan, 2022; Michaels et al., 2015). Within this context, pre-service training of teachers is of great
importance in the training of teachers with these qualifications.

Faculties of education play a vital role in preparing future teachers with the skills and knowledge required to thrive
in the 21% century. Faculties of education must equip their students with the necessary competencies to enable
them to effectively teach these skills to their own students. By providing future teachers with an education that
emphasizes these skills, the faculties of education can ensure that the next generation of students will have the
skills and knowledge necessary to succeed in a rapidly changing world (Bayrak Ozmutlu & Ergan, 2022). This
aim can be achieved by updating the curriculum implemented in the faculties of education. The variability in the
needs of the learners, developing teaching technologies, dynamic professional development understanding, and
student-based learning approaches have made it necessary to update the curriculum implemented in the faculties
of education within the framework of 21% century skills (Arslan, 2020; Turkish Education Association [TED],
2009); Yalcin, 2018). For these updated studies, information is needed on what the 21% century skill levels of pre-
service teachers are and what variables affect their skills; what the strengths and weaknesses of faculties of
education are in acquiring 21% century skills, and what should be done to acquire these skills in the faculties of
education. In this context, when the studies on the subject are examined, it is seen that the literature does not
contain enough data for updating the curriculum. Within this context, this study tries to provide the data needed
for updating the curriculum in the faculties of education.

In the literature, various studies have been conducted to develop an assessment tool to determine the 21% century
skill levels of teachers and pre-service teachers (Anagiin et al., 2016; Cevik & Sentiirk, 2019), to examine the 21
century skill levels of pre-service teachers and to examine these skills in terms of some variables (Aktas, 2022;
Aydmn & Tan Sigman, 2021; Canpolat, 2021; Erten, 2020; Gémleksiz, Sinan, & Doner Dogan, 2019; Kozikoglu
& Altinova, 2018; Ozdemir Ozden et al., 2018), to obtain pre-service teachers’ opinions by quantitative research
(Bayrak Ozmutlu & Ergan, 2022), and to obtain pre-service teachers’ opinions using mixed method (Bozkurt,
2021). In this study, unlike other studies, the 215 century skill levels of pre-service teachers are revealed according
to the number of social activities they participate in, the 21 century skills that pre-service teachers think they
have, their opinions on the stakeholders responsible for enabling students to acquire 21% century skills, the
strengths and weaknesses of the faculties of education, and what needs to be done by the faculties of education.
In most studies, it has been emphasized that studies examining the 21% century skills of pre-service teachers who
will train 215 century learners should be conducted and that data should be provided for policies to be developed
in this regard (Anagiin et al., 2016; Arslan, 2020; Aydin & Tan Sisman, 2021; Bayrak Ozmutlu & Ergan, 2022;
Kozikoglu & Altinova, 2018). Motivated by the information presented in the literature, this study will make it
possible to reveal the current situation of the faculties of education in the process of acquiring 21 century skills.
In addition, the data obtained will contribute to the updating of the studies of the curriculum implemented by the
faculties of education.

Based on this, the aim of the study is to reveal the situation of pre-service teachers in terms of having 21 century

skills and their opinions on the conditions of faculties of education in terms of enabling them to acquire these

skills. Within the scope of this purpose, the following questions were sought to be answered:

1. What are the 21% century skill levels of pre-service teachers?

2. Do pre-service teachers’ 21% century skill levels differ significantly according to gender, GPA, and the
number of social activities they participate in?

3. What are the 21° century skills that pre-service teachers think they have, and what are their opinions on the
role of faculties of education in enabling them to acquire these skills?

Methodology

In this section, the design of the research, participants, data collection tools, data collection process, and data
analysis are presented.

Research Design
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In the study, an explanatory mixed method design was preferred. Mixed-methods research forms a synthesis
between quantitative and qualitative research. In this way, the weaknesses of both research methods are
eliminated. In the explanatory design, the research problem starts with a quantitative study and a qualitative study
is carried out to explain the quantitative data (Creswell, 2021). In this design, qualitative data is collected with the
thought that quantitative data will not be enough to explain the research results, and these collected data are
evaluated together with quantitative data.

Participants

In the study, quantitative and qualitative data were obtained. Accordingly, in this section, the data related to the
population and the sample of the quantitative data and the participants related to the qualitative data are given
below under separate sub-titles.

Population and Sample for Quantitative

The population of the study consisted of pre-service teachers studying at Hatay Mustafa Kemal University in the
academic year 2022-2023. In the sample of the study, there were 621 pre-service teachers selected from the
specified population by the convenience sampling method. Convenience sampling is a method in which the most
suitable sample is determined in terms of time, money, and labor based on the purpose of the study (Balci, 2020;
Biiytikoztiirk et al., 2020). The descriptive data of the pre-service teachers included in the sample of the study are
shown in Table 1.

Table 1. Descriptive data of pre-service teachers in the sample group

Variables N %
Gender

Male 262 422
Female 359 57.8
Grade

1%t Grade 94 15.1
2" Grade 81 13.0
31 Grade 189 30.4
4" Grade 257 41.4
GPA

Less than 2.50 65 10.5
2.50-3.00 220 35.4
3.01-3.50 291 46.9
3.51-4.00 45 7.2
Graduated High School Type

Anatolian High School 409 65.9
Vocational High School 50 8.1
Imam Hatip High School 29 4.7
Other 133 21.4
Number of Social Activities Participated in

1 267 43.0
2 151 24.3
3 100 16.1
4 and above 103 16.6
Education Level of Mother

Iliterate 104 16.7
Primary School 303 48.8
Secondary School 85 13.7
High School 83 134
University 46 7.4
Education Level of Father

Iliterate 23 3.7
Primary School 235 37.8
Secondary School 119 19.2

High School 124 20.0
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University 120 19.3
Total 621 100

When Table 1 is examined, it is seen that 262 (42.2%) of the pre-service teachers were male and 359 (57.8%)
were female; 94 (15.1%) of them were in the 1% grade, 81 (13%) of them were in the 2" grade, 189 (30.4%) were
in the 3™ grade, and 257 (41.4%) were in the 4" grade. The GPA of 65 students (10.5%) was below 2.50; 220
students (35.4%) had a GPA in the range of 2.50-3.00; 291 students (46.9%) had GPA a in the range of 3.00-3.50,
and 45 students (7.2%) had a GPA in the range of 3.51-4.00. Moreover, it is seen that most of them were Anatolian
high school graduates, participated in 1 social activity, and their parents were primary school graduates.

Participants of Qualitative Data Collection

In the study, maximum variation sampling, one of the purposive sampling methods, was used to get the opinions
of pre-service teachers on 21 century skills. In maximum variation sampling, similar situations are determined
in relation to the problem being investigated, and research is carried out on these situations (Biiylikoztiirk et al.,
2020). The most important purpose of this sampling method is to reflect the diversity of individuals who may be
parties to the researched problem at the maximum level (Yildirnm & Simsek, 2018). Accordingly, in the study it
has been tried to ensure maximum diversity by including pre-service teachers with low, medium, and high 21
century skill levels. Within the scope of the study, interviews were conducted with 26 pre-service teachers. The
data reflecting the descriptive characteristics of the pre-service teachers who participated in the study is given in
Table 2.

Tablo 2. Descriptive data of the interviewed pre-service teachers

The number

of Graduated Education

Code Gender Grade GPA  participants  High School Level of Educatlon
' : evel of Father
in social Type Mother
activities
11 Female 4th 2.80 7 IMHS Iliterate IHliterate
12 Female 3 3.30 5 AHS Primary University
13 Male 4th 2.60 15 AHS Primary Secondary
14 Male 4th 3.00 16 AHS Primary University
15 Male 3 3.00 8 AHS Primary Secondary
16 Female 4th 2.90 1 AHS Primary High School
17 Female 4th 3.07 1 AHS Secondary Secondary
18 Female 3™ 300 3 AHS Primary Primary
19 Female 3rd 1.50 18 AHS Primary High School
110 Male 4t 3.00 20 AHS Primary University
111 Female 4th 2.80 3 AHS Illiterate Primary
112 Female 4th 2.98 2 AHS Illiterate Primary
113 Male 4t 2.95 14 AHS High School High School
114 Male 4t 2.63 23 IHHS High School University
115 Female 4t 2.87 8 AHS Primary University
116 Female 4t 3.40 5 IHHS Primary Primary
117 Male 4t 3.00 9 AHS Primary Iliterate
118 Female 4t 3.01 4 AHS Primary University
119 Male 4t 352 4 AHS Iliterate Iliterate
120 Female 4th 2.50 2 AHS University University
121 Female 4t 299 5 AHS Lise Primary
122 Female 4t 3.12 10 AHS Primary University
123 Female 4th 2.90 4 AHS Secondary Secondary
124 Male 4t 3.00 4 AHS Iliterate Iliterate
125 Female 4t 2.95 8 AHS Secondary University
126 Female 3 3.00 5 AHS Secondary Secondary

Note: I: Interviewee; IHHS: Imam Hatip High School; AHS: Anatolian High School

As can be seen in Table 2, nine of the pre-service teachers were male and seventeen of them were female. In
addition, they were mostly in 4" grade, their GPA was between 2.50-3.00, they participated in social activities,
and they were Anatolian high school graduates.



266  Uyar

Data Collection Tools
In this section, information about the data collection tools used in the study is given.

Multidimensional 21% Century Skills Scale

In the study, the “Multidimensional 21 Century Skills Scale” developed by Cevik and Sentiirk (2019) was used
to determine the 21% century skill levels of pre-service teachers. There are different scales measuring 21% century
skills in the literature. However, since this scale includes all dimensions of 21% century skills, it was preferred
within the scope of the study. The scale consists of “Information and Technology Literacy Skills”, “Critical
Thinking and Problem-Solving Skills”, “Entrepreneurship and Innovation Skills”, “Social Responsibility and
Leadership Skills” and “Career Consciousness”. There are 41 items on the scale, 34 of which are positive and 7
of which are negative. The items on the scale, which is a 5-point Likert type, range as “Totally Agree: 5, Agree:
4, Neither agree nor disagree: 3, Disagree: 2, Strongly Disagree: 1”. The lowest score that can be obtained from
the scale is 41, and the highest score is 205. The high mean score obtained from the scale was interpreted as a
high level of 21% century skills of pre-service teachers. In the original study, the Cronbach’s Alpha reliability
coefficients of the sub-dimensions of the scale were calculated as .84, .79, .76, .73 and .75, respectively. Within
the scope of this study, the Cronbach’s Alpha reliability coefficients of the sub-dimensions of the scale were found
to be .88, .75, .86, .78, .80, respectively. The Cronbach’s Alpha reliability coefficient of the overall scale was
determined to be .90. According to this value, it can be said that the scale has a high degree of reliability
(Biiyiikoztiirk, 2020).

Semi-Structured Interview Form

In the study, a semi-structured interview form developed by the researcher was used to get the opinions of pre-
service teachers about 21% century skills. First, a draft interview form was created by considering the purpose of
the research and the principles of developing a semi-structured interview form (Yildirnm & Simsek, 2018). The
draft interview form was sent to the experts to examine and get the necessary feedback. For this purpose, six
experts—two in the field of qualitative research, two in the field of curriculum and instruction, one in the field of
measurement and evaluation, and one in the field of Turkish education—were consulted, and they provided
feedback on the draft interview form. After getting expert feedback, a new question was added to the interview
form, and one question was changed. Some of the changes made to the interview form are as follows:
1. The question of “Who do you think has a role in the development of 21% century skills? What should these
people do? Can you explain?” was added to the interview form.
2. The question of “What are the negative aspects of faculties of education in gaining 21% century skills?
Explain?” was changed to “What are the aspects of faculties of education that you see as lacking
(problematic) in enabling students to acquire 21% century skills? Please explain?”

Finally, pilot interviews were conducted with three pre-service teachers using the interview form. As a result of
these interviews, it was determined that there were no questions that were unclear or understood differently.

Data Collection Process

In the study, first of all, the “Multidimensional 21 Century Skills Scale” and the “Personal Information Form”
were applied to determine the 21 century skill levels of pre-service teachers. These forms were printed out and
filled out by the students in October 2022. It took approximately ten days to collect the quantitative data. After
the collection of quantitative data, the collection of qualitative data was started. After the pre-service teachers to
be interviewed were determined, the interviews were held in four separate sessions. Seven pre-service teachers
were interviewed in the first session, five in the second session, six in the third session, and six in the fourth
session. The pre-service teachers were informed about the purpose and scope of the study. Additionally, it was
stated that if there was a question that was not understood, they could ask questions. They were requested to write
explanatory and long answers instead of short ones while answering the questions. In this process, necessary
explanations were made to the pre-service teachers who wanted explanations about the questions in the interview
form. The collection of qualitative data took seven days.

Data Analysis



1JCER (International Journal of Contemporary Educational Research) 267

In the study, the mean scores obtained from the scale were taken as the basis for the analysis of quantitative data.
Descriptive statistics such as the arithmetic mean, standard deviation, min, and max were used to calculate the
21% century skill levels of pre-service teachers. Since the scale used in the study is a 5-point Likert-type scale in
the range of 1-5 points, the 21% century skill levels of pre-service teachers were divided into five levels. The Score
Interval= (Highest score- Lowest score)/5 formula was used to determine the levels (Guvendi & Serin, 2019;
Kaplanoglu, 2014). According to this formula, the score range was determined as (5-1)/5=0.8. According to this
calculation, regarding the 21% century skill levels of pre-service teachers, 1-1.79 mean score range was very low,
1.80-2.59 mean score range was low, 2.60-3.39 mean score range was moderate, 3.40-4.19 mean score range was
high, 4.20-5.00 mean score range was very high. To determine the analyses to be made to find answers to the sub-
problems, it was checked whether the data showed a normal distribution. For this, skewness and kurtosis values
for each variable in the sub-problem, as well as the results of Shapiro-Wilk and Kolmogorov Smirnov analysis,
were examined. Since the skewness and kurtosis values were between -1.5 and +1.5 (Tabachnick & Fidell, 2013)
and the significance level was higher than .05 (p>.05) in Shapiro-Wilk and Kolmogorov-Smirnov analyses, it was
seen that the data showed a normal distribution. For this reason, parametric tests were used in the analysis. An
independent sample t-test was used to determine whether the 21% century skill levels of pre-service teachers
differed significantly according to the gender variable. An ANOVA test was used to determine whether the 21
century skills of the pre-service teachers differed significantly according to their GPA and the number of social
activities they participated in. The Scheffe test was used to determine in which groups these significant differences
occurred.

In the analysis of the qualitative data, content analysis techniques were used. Content analysis is expressed as a
technique in which themes, categories, and codes are systematically created by using words or phrases to reflect
the essence of the content in a text (Biiytikoztiirk et al., 2020). The main purpose of content analysis is to reach
the concepts that can explain these data and the relationships between these concepts to explain the data obtained
as a result of the interview (Yildirim & Simsek, 2018). The obtained data were transferred to the Microsoft Word
document. These documents were transferred to the qualitative data analysis program, and content analysis was
performed. The data in the document was divided into meaningful sections, and descriptive codes were given to
these sections. In the next stage, the common aspects of these codes were determined and grouped under
categories. After the codes, categories, and themes were created, the data were reviewed again. In this process, it
was checked whether the codes were correct, and whether the themes were correct, whether the codes were under
the appropriate theme, and accordingly, necessary corrections were made. The data from the interviews were
presented in the findings section using frequency (f) and interviewee codes of I1, 12, I3 ....., 126. The analysis of
the interview data was carried out by two different researchers. After this stage, the percentage of agreement
between the analysis results of the researchers was calculated (Miles & Huberman, 1994). As a result of this
calculation, the percentage of agreement was determined to be 96%. After this process, the researchers came
together, the findings were compared, and a consensus was reached on the inconsistent findings.

Findings

In this section, the findings obtained are presented. The descriptive statistics results related to the 21% century skill
levels of pre-service teachers are shown in Table 3.

Table 3. 21% century skill levels of pre-service teachers
Variable Sub-dimensions N Min Max X Ss
Information and Technology Literacy Skills 621 2.27 5.00 4.15 .50
Critical Thinking and Problem-Solving Skills 621 1.00 5.00 3.99 78

let

Century Entrepreneurship and Innovation Skills 621 1.40 5.00 3.49 .68
Skills Social Responsibility and Leadership Skills 621 1.00 5.00 3.64 .66
Career Consciousness 621 1.67 5.00 4.44 .58
Total Mean Score of 21% Century Skills 621 2.63 5.00 3.96 43

According to Table 3, it was determined that the 215t century skill levels of pre-service teachers (X = 3.96) were
at a high level. In addition, it was obtained that the 21% century skill levels of pre-service teachers in terms of

information and technology literacy (Y= 4.15), critical thinking and problem solving (Y= 3.99), entrepreneurship
and innovation (X = 3.49), social responsibility and leadership (X =3.64) skills were at a high level, and career

consciousness skill levels (§= 4.44) were at a very high level. The findings regarding whether the 21% century
skill levels of pre-service teachers differ in terms of the gender variable are given in Table 4.
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Table 4. 21% Century Skill Level of Pre-Service Teachers in Terms of Gender Variable

Variable Gender N X S sd t p
. Male 262 3.94 42
st -
215 Century Skill Female 359 397 13 .822 619 411

When Table 4 is examined, it is determined that the 21% century skill levels of pre-service teachers did not differ
significantly in terms of the gender variable (p>.05). The descriptive statistics data of the 21% century skill levels
of pre-service teachers in terms of the GPA variable are shown in Table 5.

Table 5. 21% Century Skills of Pre-Service Teachers in Terms of GPA Variable

Variable Group GAP N X S
1 Less than 2.50 65 3.71 A7
. 2 2.51-3.00 220 3.95 44
st
21% Century Skills 3 3.01-3.50 291 4.01 39
4 3.51-4.00 45 4.03 48

When Table 5 is examined, it is seen that there are differences in the 21 century skill levels of pre-service teachers
according to the GPA variable. The results of the analysis on whether these differences are significant are given
in Table 6.

Table 6. The Change in 21% Century Skill Levels of Pre-Service Teachers in Terms of GPA Variable

Source of Sum of Degrees of Mean

Variable Variance squares freedom Squares P Difference

21t Between G.  4.715 3 1.572 1-2

Century Within G. 11.941 617 181 8.663 .000 1-3

Skills Total 116.656 620 1-4
“p<.05

When Table 6 is examined, it is determined that the 21% century skill levels of pre-service teachers differ
significantly according to the GPA [F(z617) =8.663, p<.05]. According to Scheffe test results, it was concluded
that the 21% century skill levels of pre-service teachers whose GPA was between 2.51-3.00, 3.01-3.50, 3.51-4.00
were higher than those of pre-service teachers with a GPA below 2.50. Descriptive statistics data on the 21%
century skill levels of pre-service teachers in terms of the number of social activities they pa