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Abstract

The study aims to explore digital game addiction from the perspective of children aged 10 to 14, focusing on the
impact of digital games from their perspective. To do this, the phenomenological research design, using qualitative research
methods, was employed. Criterion sampling, one of the purposeful sampling methods, was administered to select
participants. Data was collected via individual interviews with 24 children, and interview transcripts were analyzed using
content analysis techniques. Findings showed that the majority of children equated digital game addiction to substance
addiction. Children explained that digital games cause addiction because of several factors, such as completing missions,
winning the game, passing to the next level, and being entertained. The study concludes that digital games affect children
academically, socially, physically, and psychologically. Children with high addiction scores to digital games highlighted
the effect of digital games on the increasing tendency to violence, while children with low addiction scores to digital games
indicated the entertainment aspect of the games in terms of psychological aspects. It was determined that social isolation
and the disruption of family relationships become prominent in the effects of digital games on children’s social lives.
Furthermore, children stated that digital games cause skeletal and muscular system disorders and weight gain, and they
mostly stated eye diseases among the physical effects of digital games.

Keywords: Children, Digital addiction, Digital game addiction, Phenomenology

10-14 Yas Arasi1 Cocuklarin Goziinden Dijital Oyun Bagimhihig:
Fenomenolojik Bir Arastirma

Oz

Bu ¢alisma, 10-14 yas araligindaki ¢ocuklarin goziinden dijital oyun bagimliligin1 kesfetmeyi ve dijital oyunlarin
etkisine odaklanmayi amaglamaktadir. Calismada nitel arastirma yontemlerinden fenomenolojik aragtirma deseni
kullanilmigtir. Katilimeilarin se¢iminde amagli 6rnekleme yontemlerinden 6lgiit 6rnekleme yontemi kullanilmigtir. Veriler
24 ¢ocukla yapilan bireysel goriigmeler yoluyla toplanmis ve goriisme kayitlari igerik analizi teknikleri kullanilarak analiz
edilmigtir. Bulgular, ¢ocuklarin biiyiik bir kismmin dijital oyun bagimliligint madde bagimliligina benzettiklerini ortaya
koymustur. Cocuklar dijital oyunlarin eglenceli olma, oyunu kazanma, gérev tamamlama ve bir sonraki seviyeye gegme
ozellikleri nedeniyle bagimlilik yaptigini belirtmislerdir. Calisma dijital oyunlarin ¢ocuklari akademik, sosyal, fiziksel ve
psikolojik yonden etkiledigi sonucuna varmustir. Ote yandan, bagimlilik puam yiiksek olan ¢ocuklar dijital oyunlarin
psikolojik ac¢idan en ¢ok siddet egilimlerini artirma etkisinden bahsederken bagimlilik puani diisiik olan ¢ocuklar ise
eglendirme etkisini dile getirmislerdir. Dijital oyunlarin ¢ocuklarin sosyal yagamlarina etkisinde sosyal ortamdan uzaklasma
ve aile iligkilerinin bozulmasinin 6ne ¢iktig1 tespit edilmistir. Cocuklar dijital oyunlarmn fiziksel etkilerine yénelik en ¢ok
g0z rahatsizliklari dile getirmekle birlikte kilo alma ve iskelet-kas agrilarina sebep oldugunu da belirtmislerdir.

Anahtar kelimeler: Cocuklar, Dijital bagimlilik, Dijital oyun bagimliligi, Fenomenoloji
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INTRODUCTION

Information and Communication Technology (ICT) tools have rapidly become increasingly prevalent with
their developing features and increasing usage areas. Turkey also has a significant level of Internet access.
According to the survey on ICT usage in households, the proportion of households accessing the Internet in 2021
is 92%. (Turkish Statistical Institute [TURKSTAT], 2021). It is seen that children mostly use the Internet and ICT
tools for entertainment and playing games (Kasike1 et al., 2014; Turgut & Kursun, 2020; RTUK, 2016). Ergiiney
(2017) points out that children use the Internet for various purposes, especially for watching cartoon films and
playing games beginning at the age of three. Toran et al. (2016) have reported that the age of playing games and
watching videos in digital media has decreased to 1-1.5.

In the literature, studies show that digital games have many cognitive, social, and emotional contributions
to individuals. They benefit from ensuring hand-eye coordination and improving multitasking skills (Lin & Hou,
2015). Besides, children also might improve their social aspects in multi-user digital games by chatting with their
friends (Aslan et al., 2019). Digital games can also improve gamers' abilities, such as analyzing, solving problems,
reasoning, and making decisions (Kim & Smith, 2015). Digital games are also used in foreign language education
to facilitate vocabulary learning (Ceylaner & Yanpar Yelken, 2017). They also improve their visual literacy and
provide skills needed in some professions, such as pilots (McKinley et al., 2011).

Besides the positive effects of digital games that children mostly prefer for entertainment, digital games
can cause several academic problems, such as refusing to go to school, their reluctance to attend classes, lower
academic success, forgetfulness, and sleeping in class (Gentile, 2009; Karacaoglu, 2019; Odabasioglu et al., 2007).
It is seen that some children prefer to socialize in digital game environments, and they have a problem initiating
and managing communication in real life (Kowert & Oldmeadow, 2013). Therefore, children become less involved
in the group of friends and have conflicts with their family members (Gilcek, 2018). Strategy games confuse
children’s inner worlds and desensitize them by triggering only the sense of winning (Budak, 2017). Exposure to
violent scenes in digital games may normalize violence for children, leading to desensitization towards violent
behaviors (Balike1, 2018). Consequently, this desensitization may prompt children to adopt violence as a solution
to everyday challenges (Budak, 2017; Tutkun et al., 2017). Additionally, digital games are linked to various
physical health issues, including headaches, disorders of the skeletal and muscular systems, epileptic seizures, and
dry eye syndrome (xerophthalmia) (Griffiths & Hunt, 1998; Horzum, 2011). Moreover, there is an increased risk
of obesity among children who engage in more than five hours of digital gaming daily (Berber et al., 2014).

Literature Review

Individuals experience various periods according to their mental, physical, psychological, and social
developmental stages. The 10-14 age range is also a period that can be characterized as late childhood or early
adolescence (Ertugrul & Eker, 2019). In the relevant period, children pass from the concrete operational stage to
the abstract operational stage and reach a level of maturity close to adults by developing their hypotheses, problem-
solving, reasoning, and abstract thinking abilities (Dogan, 2007; Ozbay, 2004). Children at this age experience
rapid physical growth, such as height and weight gain, development and coordination of muscle and skeletal
systems, and maturation of vision (Dogan, 2007; Kog, 2004). Despite having a physically young individual
appearance, the quality of social relations of children who experience psychological confusion with their childlike
aspects in this age range changes (Blum et al., 2014; Unalan et al., 2007). It is seen that the socialization process
that starts with the family at an early age has shifted to the school environment and friend groups. Gaming is an
important activity that ensures children's mental, physical, psychological, and social development (Ozer et al.,
2006). Instead of playing games with their friends in the schoolyard or on the street, children are inclined to play
digital games with the rapid development and spread of information and communication technologies. The long-
term use of digital games, which is at the forefront of children's internet activities, causes addiction. Indeed,
Mustafaoglu and Yasaci (2018) have reported that 87.1% of parents think their children are addicted to digital
games. Along with digital game addiction, there are various cognitive, physical, and behavioral problems, such as
playing games uncontrollably, increasing in-game time, getting anger blocked, ignoring school and social life
responsibilities and family relationships, and eating and sleeping disorders (Cham et al., 2019; Horzum et al.,
2008). Some studies have reported that digital game addiction has a positive relationship with factors such as
anxiety (Karaca et al., 2015), depression (Basg, 2018), social anxiety and low self-esteem (Rooji et al., 2010), anger
management, and tendency to violence. Studies also show that more and more children are addicted to digital
games. (King et al., 2013; Kuss & Griffiths, 2012). It has been recently observed that digital game addiction causes
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incidents resulting in theft, crime, and suicide (Odabasioglu et al., 2007; Ogel, 2012; Yiicel & San, 2018). In
addition, due to digital game addiction is seen that children avoid socializing and have problems with family
connections (Kim et al., 2008).

Parents find it difficult to supervise their children's in-game time with digital games and the widespread
use of smartphones, tablets, and laptops. This increases the risk of children’s digital game addiction (Aksel, 2018).
Although children's time on the Internet and digital media is considered worrying by their parents, they may be
within normal limits. In addition to the perspectives of children and their parents, who are members of different
generations, towards digital devices and digital games, their perception of digital game addiction is also different
(Esgi, 2013). Therefore, identifying children's perceptions and awareness of digital game addiction is important to
understand parents' concerns. When literature is examined, studies have been carried out on children’s digital game
addiction levels and the positive and negative effects of digital games on children (Karagéz, 2017; Mustafaoglu
& Yasaci, 2018). Wan and Chiou (2013) indicated that studies on digital game addiction are generally conducted
based on quantitative data aimed at explaining the behavior of addicted users. Similarly, in Turkey, there are also
quantitative studies that analyze the level of children’s digital game addiction and its effect on their social life and
academic success (Torun et al., 2015), its relationship with violence and aggression (Aydogdu Karaaslan, 2015;
Dolu et al., 2010), its effect on the level of loneliness (Cakir & Oguz, 2017; Oncel & Tekin, 2015) and its
relationship with communication (Yilmaz & Biricik, 2017). There are very few studies that examine the
relationship of digital game addiction with violence and aggression (Ozkan & Hira, 2017; Tutkun et al., 2017). In
brief, both international and national studies have largely conducted research on the status and impacts of children
who are addicted to digital games. However, in order to understand how addiction develops in children, it is vital
to examine the digital game behaviors of both children with high addiction scores (CHAS) and children with low
addiction scores (CLAS). Indeed, since children might hide the games they play on mobile devices, children's
digital gaming behavior should be analyzed in depth through phenomenological studies (Gokgearslan & Seferoglu,
2016). In another study, it is emphasized that there is a need for detailed studies to reveal the reasons for children's
digital game addiction (Ministry of Health, General Directorate of Health Promotion [MHGDHP], 2018).
Understanding how children aged 10 to 14, a critical developmental period, perceive digital game addiction will
offer valuable insights for preventing and addressing this risk. Indeed, no in-depth study has been found in Turkey
that shows how children between the ages of 10 and 14 are affected by digital games and how they perceive digital
games and digital game addiction. The current study aims to reveal digital game addiction from children’s
perspective between the ages of 10 and 14 and how they are affected by digital games. In line with this purpose,
the following research questions below were formulated:

1. How are the digital game habits of CHAS and CLAS to digital games?
2. What does digital game addiction mean for CHAS and CLAS to digital games?
3. How do digital games affect children who are/are not addicted to digital games?

METHOD

The phenomenology research design was preferred in this study to determine how children between the
ages of 10 and 14 perceive the phenomena of digital games and digital game addiction. It is important to perform
phenomenological analysis to develop datasets and provide a comprehensive definition of the phenomenon
(Yiiksel & Yildirim, 2015). Phenomenological studies focus on how participants make sense of a phenomenon
through their points of view (Johnson & Christensen, 2014). Digital games are a phenomenon that is preferred and
are played by many children and causes addiction to some of them; however, there is no in-depth information
about how children make sense of them and how they explain it (Simsek & Karakus Yilmaz, 2020)

Research Design

Participants

Data sources in phenomenological research are individuals who have directly experienced the phenomenon
under investigation (Yildirim & Simsek, 2008). The data source of this study is also children between the ages of
10 and 14 being the addressees of digital game addiction. The criterion sampling method, one of the purposeful
sampling methods, was used to select participants. This method aims to study all situations providing a
predetermined set of criteria (Yildirim & Simgek, 2008). For the selection of the sample, having a high addiction
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score and a low addiction score were determined as the main criteria. Within this context, a secondary school in
Tirkiye's province with a moderate socio-economic level was visited. Children who met the criteria set in this
secondary school were informed about the study. The parental consent form was given to 51 children who
volunteered to participate in the study. The children of 43 parents who signed the consent form for their children
to participate in the study were included. The 24 children included in the study were coded F6H1, M8L2, etc.
(Appendix 1). The codes are designed to represent as F6H1 code, F(Female), 6 (Grade 6), H (High Addiction
Score), 1 (Participant No. 1) and M8L2 code M (Male), 8 (Grade 8), L (Low Addiction Score),2 (Participant No.
2). Information on gender, grade level, age and digital game addiction levels of the participant children is presented
in Appendix1.

Data Collection

The scale Hazar and Hazar (2017) developed was used to determine children's digital game addiction levels.
As a result of factor analysis conducted in the scale development process, a structure consisting of the Cronbach
alpha coefficient of 0.91 and 24 items and four factors were obtained. These four factors are “excessive focus and
conflict towards digital gaming”, “development of tolerance in duration of playing and the value of the game”,
“postponement of individual and social tasks”, and “psychological-physiological reflection of deprivation and

being hooked on digital games”.

A semi-structured interview form was developed to reveal children's digital game habits and perceptions
of digital game addiction and how they are affected by digital games. Firstly, a draft interview form with 12
questions suitable for the research was prepared. Additionally, arrangements for interview form were made in line
with feedback received from two field experts working on digital game and digital game addiction. A pilot study
was conducted with eight children, a girl, and a boy, from each grade level at secondary school. According to the
findings obtained from the pilot study, the interview form was finalized by adding probes to one question.

Data Analysis

The necessary permission was taken from the institution for a scale study to be carried out with children
within the scope of the study. Accordingly, the study's data collection process was carried out between February
and May 2019. At first, children at schools were informed about the study within the framework of research ethics.
After the children had been informed, the parents whose children wanted to participate were given permission.
Scores they received from the scale developed by Hazar and Hazar (2017) formed a basis for determining their
addiction level. Children can score between 1 and 120 on the scale. In this study, children who scored between 1
and 72 on the scale were considered CLAS, and children who scored between 73 and 120 were considered CHAS
(Hazar & Hazar, 2017). The information on the addiction scores of the participants is presented in Appendix 1.

After the scale study was carried out with 43 children, individual interviews were conducted with the
children. During the interviews, the children were not informed about the scores they received from the scale and
about their addiction status. In order to prevent data loss and save time, interviews were audio-recorded with the
participant's permission. Content analysis was performed after the voice recordings were transcribed. The content
analysis increases the comprehensibility of the researched phenomenon with the process of data combination by
coding data and collecting them under certain themes (Elo & Kyngés, 2008). In this process, as Karasar (2009)
stated, data were coded by the first researcher by considering the purpose of the study and without being detached
from the context of the study. Other researchers checked the coding and made arrangements. Temporary themes
were created by evaluating the answers given for each question. Intersecting themes were determined and gathered
under the same theme, and a code-theme relationship was established. Within the scope of the study, the findings
obtained from the interviews were examined, and feedback was received from the field experts. Based on the
received feedback, 24 children were included in the study by considering the focus of the study, the amount of
data, and the theoretical sampling, which are the three basic principles put forward by Yildirim and Simsek (2008)
to determine the sample size in qualitative research. With the data obtained from the individual interviews with
children, the data depth has been reached in a way that does not cause data repetition. The findings obtained from
these data were tabulated to the research questions and presented by direct quotations.

Studies of Validity and Reliability

Due to the preference for a phenomenological pattern, which is one of the qualitative research methods in
this study, the strategies by Lincoln and Guba (1985), such as credibility, transferability, dependability, and
confirmability, were adopted in order to ensure reliability and validity (as cited in Yildirnm & Simsek, 2008).
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Credibility
e In developing the interview form, opinions from two field experts on Computer Education and Instructional
Technology (CEIT) were obtained.

e The pilot study for the interview form was conducted with eight children, one girl and one boy from each
grade level.

e While preparing the interview form, a theoretical framework was considered the pattern, and the adequacy
of the data obtained to answer research questions was considered.

Transferability
e All phases of the study were explained in detail.
e A criterion sampling method was used to reflect the research topic for the sample selection.

e The raw data were arranged according to the themes revealed and detailed by direct quotations.

Dependability
e All findings of the study were supported by raw data.

e During the interviews, questions were asked of the participants in the same order, and expressions that
would affect their opinions were avoided.

e The relationship of research results with research questions was considered.

Verifiability
e Interview data, findings and comments, coding, and themes were noted and were repeatedly controlled.

Research Ethics

In this study, the rules of scientific research and publication ethics were followed in all research processes.
Students were given detailed information about the purpose of the study. The student's participation in the study
was voluntary, and written permission was obtained from the student's parents before participation. The student's
personal information was kept confidential and was not shared with third parties in any way.

FINDINGS
Digital Gaming Habits
This study examines children’s digital gaming habits in terms of games and types of games played, digital

devices used for digital gaming, digital device ownership, in-game time, and children’s age to start digital gaming.
Findings related to the children’s age to start digital gaming are presented in Figure 1.

12 Age
11 Age
10 Age
9 Age
8 Age m CHAS
7 Age mCLAS

6 Age
5 Age
4 Age
3 Age

Figure 1. Children’s age to start digital gaming

As illustrated in Figure 1, the age of starting digital gaming changed between 3 and 12. Participant M6H1,
who started playing digital games at an early age, expressed, "When | was two years old, we visited our
grandparents. They had a computer. | wanted to play computer games. My father bought me a computer when |
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was three years old. | have been playing since | was four years old. "However, it was found that addiction is less
common in children who started gaming after nine years old. Participant F7L5, who is CLAS, expressed the age
of starting digital gaming, "I started playing games at the age of nine. It was forbidden for me to play on the phone.
One day, my brother played games when | was bored at home. He told me to come and play together."

The digital device ownership and which digital devices children play are presented in Table 1.

Table 1. Digital Game Devices Played by Children

CHAS CLAS
Devices
Personal Co-user Personal Co-user
Smartphone 8 3 8 3
Computer (desktop/laptop) 4 5 6 3
Tablet 7 1 3 1
Console 2 1 4 1

*Children can answer more than one regarding the game device they use

As demonstrated in Table 1, smartphones are placed at the top among devices children prefer to play digital
games, and computers and tablets follow it. It was observed that the condition of having ICT tools by children is
at a considerable rate. It was observed that while almost all CHAS have at least one digital device, some of the
CLAS have none. Participant M8H6 expressed, “My smartphone, tablet, and laptop belong to me. We use the
console with my brother.” Besides, participant F7L18, who hasn’t got any device, expressed, “I use my cousin’s
computer, my mother’s phone, and the PlayStation at the internet cafe.”

Children's preferred ICT tools for playing digital games and the frequency of playing digital games vary.
The frequency of digital gaming according to having a high addiction score or low addiction score is presented in
Table 2.

Table 2. Children’s In-Game Time (Weekly)

Frequency of Digital Gaming CHAS CLAS
0-7 hours a week 1 1
8-14 hours a week 0 6
15-21 hours a week - 1
22-28 hours a week 5 3
29-35 hours a week - 2
36-42 hours a week 3 -
42 hours over a week 1 -

As demonstrated in Table 2, all CLAS play 35 hours or less per week, and some of the CHAS are above
this duration. Participant M6H1, who plays more than 35 hours weekly, stated, "I play very often. While playing
8-9 hours weekly, | play more on the weekends. Even | stay awake till morning." Participant F7L16, who spends
9-10 hours a week playing digital games, expressed, “I mean, I play every day. One and a half hours.”

To understand children’s digital gaming habits, the frequency of gaming and the kind of games they prefer
were analyzed, and the findings are presented in Table 3.

Table 3. Types of Digital Games Played by Children

Types of Game CHAS CLAS

Strategy (MOBA, MMO) 8 3
FPS

Role-playing game (MMORPG, Sandbox, RPG)
Adventure

Intelligence

Simulation

TN O W

P oD wN

As demonstrated in Table 3, the most preferred digital games among children are types of strategy games
and FPS. It was determined that CHAS prefers strategy and adventure games more, but not intelligence and
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simulation games. Participant F5H4, one of the CHAS who plays strategy and FPS games, stated, "PUBG, and
generally gun games. My brother also has games. I play them..."On the contrary, participant F7L5, one of the
CLAS who prefers intelligence games, stated, "I like word games. | like learning new words."
Children’s Perception of Digital Game Addiction
To reveal children’s perception of digital game addiction, their opinions on how they define it, what they
liken digital game addiction to, and their opinions related to situations that cause addiction have been analyzed. In
this context, the analysis results of their explanations of children’s digital game addiction are presented in Table
4,

Table 4. The Explanations of Digital Game Addiction by Children

Digital Game Addiction CHAS CLAS
Playing intensively 9
Being hooked on digital games 7 8
Being preoccupied with digital games 4 3
Making an impression on life 1 1
Postponing something 1 -
Feeling bad without digital games - 1

- 1

Requiring effort to quit digital games

As demonstrated in Table 4, children mostly explained digital game addiction as “playing intensively.”
Participant M6HS8 expressed, “Digital gaming excessively, gaming until midnight, and even being unable to stop.”
Some children evaluated digital game addiction as “being hooked on games.” The statement of participant F8H5
was that "Children focus on games played by devices like PlayStation, smartphones, and computers, and they
never care what's happening around the world." Another statement frequently expressed by CHAS and CLAS was
"being preoccupied with digital games." Participant M6L13 stated, “Digital game addiction is to think just about
games by depending on them and spend all day on them, not lessons.”

The results of the analysis of the metaphors expressed by children for digital game addiction are
summarized in Table 5.

Table 5. The Metaphors Related to Digital Game Addiction

Metaphors CHAS CLAS
Substance addiction 6 5
Daily habits 2 2
Bad friend - 2
Need 1 -
Stupidity 1 -
Monster - 1

As illustrated in Table 5, most of the children liken digital game addiction to substance addiction, such as
cigarettes, alcohol, and drugs. Participant M7L15 stated, "It is like smoking addiction. A cigarette addict cannot
stand without smoking. Similarly, a game addict cannot stand without gaming.” Similarly, participant F8L14
stated, "It is similar to substance addiction because you want to use it over and over when you start to use
substances."

Besides substance addiction, children also created different metaphors for digital game addiction.
According to Participant F7L18, who emphasizes digital game addiction as a bad friend, “It is like bad friends
because it may end badly when you are addicted to them. It causes death like a blue whale”. Participant F7H11
likened digital game addiction to stupidity as follows: “If I look at myself from this perspective, I am like a little
stupid. | prefer to play games on my smartphone, although there are several places to visit, such as parks, forests,
and so forth.”

When children’s opinions about reasons for digital game addiction were analyzed, some children expressed
that games cause addiction due to the characteristics they have. The opinion of participant M7H7, emphasizing
the environment provided by digital games to the player, was that “Digital games cause excessive addiction.
Because it is his world that he creates, and no one can ask him what to do. He does whatever he wants, and he
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does freely.” On the other hand, children explained that factors such as completing missions, winning the game,
and passing to the next level cause addiction. Participant M7H12 pointed out, “You have become very ambitious.
You have fun as you play. You think you can do better, and so you become addicted.” Some children also indicated
that the element of entertainment in digital games can cause addiction. Participant F7L19 expressed, “When you
start to play a game if you like it, you want to play it continuously. Entertainment is a factor that causes digital
game addiction.” Moreover, participant F7L19, who indicates the reason why digital games cause addiction varies
by person, expressed that “...I can be addicted because I am exhilarated. Someone also becomes addicted since
they play and spend time with friends.”

The Effects of Digital Games

Children’s opinions on the effects of digital games were analyzed. The analysis found that digital games
affect children academically, socially, physically, and psychologically. The analysis results related to the effects
of digital games on academic performance are presented in Table 6.

Table 6. The Effects of Digital Games on Academic Performance

Academic Effects CHAS CLAS

Failure in exam scores

Improving foreign language
Distractibility / Dysmnesia

Neglect of tasks and responsibility
Acquisition of problem-solving ability
No Academic effect

P NN WS
P PN W

As demonstrated in Table 6, most of the CHAS stated that digital games have a positive effect on improving
their foreign language knowledge and skills, while most of the CLAS stated that there are negative effects, such
as distractibility or dysmnesia. In this respect, participant F5H4 stated, "I play mathematical games, and they help
me in mathematical operations and problem-solving." Participant M5L24 said, "I can benefit from educational
games to learn some English words." However, participant F8H5 indicated the negative effects of digital games:
"... Before starting to play digital games, | always used to get high scores in exams. My grades have been
decreasing more and more since | started digital gaming."

The analysis results related to the effects of digital games on children’s social life are presented in Table

Table 7. The Effects of Digital Games on Children’s Social Life

Social Effects CHAS CLAS
Social isolation 5 3
Disruption of family relationships 2 4
Friendship and communication in digital games 3 2
The ease of communicating with foreigners - 1
Encouraging to play basketball and play the guitar 1

None 1

As demonstrated in Table 7, two children expressed that digital games do not affect their social lives. On
the other hand, participant M6H9, who thinks that there are negative effects on social life, expressed, "I sometimes
prefer to play digital games instead of socializing with my friends." According to Participant F6H10, "I can't talk
much to my surroundings. And when I speak, I stutter. I don't like that at all. I don’t like it, but I play it anyway."
Participant M8H2 expressed how much it affected their social life, "I stayed at home because of digital games; |
had no reason to go out." Participant M7L22 explained the disruption of family relationships from the same
perspective: “When my parents insist on not playing, I become furious to play. Then, they shut down the computer.
So, we cannot get along with each other anymore.”

The results of the analysis related to the effects of digital games on children’s psychology are presented in
Table 8.
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Table 8. The Effects of Digital Games on Children’s Psychology

Psychological Effects CHAS CLAS
No psychological effect 4 7
Increasing violence tendency 3 1
Entertaining 1 2
Relaxing 1 -
Being pessimistic/ introverted 1

Being obsessed with digital games -

Getting selfish 1 -

As demonstrated in Table 8, approximately half of the children expressed that digital games have no
psychological effect. While CHAS mostly expressed the effects of increasing the tendency to violence, CLAS also
stated the effects of entertainment. Participant M6HS said, “I think it causes me to argue with others.” On the other
hand, participant F7L16 said, “I think digital games are entertaining, so I forget what keeps my mind busy.”

Children also pointed out the physical effects of digital games. Children mostly mentioned eye diseases
among the physical effects. Participant F7L17 stated her physical problem, “Digital games are harmful to my eyes.
Besides, I sometimes have arthralgia”. Also, other effects stated by children were that digital games cause skeletal
and muscular system disorders and weight gain. Participant FSH5 explained her health condition, “I have pain in
my fingers. My eye pain gets more and more. Even | have a headache. While playing games, | have pain in my
waist that results from slouching.”

The results of the analysis related to the effects of digital games on children physically are presented in
Table 9.

Table 9. The Effects of Digital Games on Children Physically

Physically Effects CHAS CLAS

Eye diseases

Body pain (waist, neck, back)
Weight gain

Inactiveness

Finger pain

Slouching

None

N " PNDNNDO
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As demonstrated in Table 9, children mostly expressed eye diseases regarding the physical effects of digital
games. However, children stated that digital games cause weight gain and body pain. Participant F8H5 indicated,
"My fingers started to hurt a lot because of playing games. My eye pain has become worse and worse. | have a
terrible headache. For example, my back hurts when I stand upright because I slouch too much." Participant F7L17
expressed digital games' negative effects: "It was harmful to my eye health, and sometimes my joints hurt."

DISCUSSION & CONCLUSION

This study aims to conduct an in-depth investigation of digital game addiction and how they are affected
by digital games from the perspective of children between the ages of 10-14. Following the study’s purpose,
children’s digital gaming habits, how they perceive digital game addiction, and how digital games affect children
are examined.

Children’s Habits of Digital Gaming

Digital games are present in children's daily lives, regardless of whether they have a high score of digital
game addiction. However, it was revealed that there are differences in the frequency and duration of digital gaming
between CHAS and CLAS. It has been observed that the in-game time of non-addicted children does not exceed
35 hours. The fact that the weekly in-game time exceeds 41 hours is considered an indicator of addiction (Wan &
Chiou, 2013). In the study conducted with 667 digital gamers between the ages of 11 and 54, digital game addiction
was positively related to the time spent on games (Blinka & Mikuska, 2014). In another study conducted with 605
digital game players, players with low psychological endurance played games for over 45 hours (Canale et al.,
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2019). Lewis (2016) also indicated that even though digital gaming causes several problems in people's lives,
playing games frequently is a signal of addiction. In other many studies, it is mentioned that excess in-game time
is positively related to addiction (Derin & Bilge, 2016; Gokcgearslan & Giinbatar, 2012; Karagdz, 2017;
Kurtbeyoglu, 2018). The fact that children determined to have a high addiction score in this study play more
frequently and more games weekly shows similarity to the studies in the literature. On the other hand, some
children’s in-game time was found to be 7-14 hours a week, even though they were determined to have a high
addiction score in this study. This situation can be explained by the limitation of children's in-game time due to
several reasons, such as exam periods or time limitations by parents. Indeed, from interviews with parents,
Tastekin (2019) states that some parents restrict their children's time spent on digital games. Based on the findings
in the present study and studies in the literature, the excess of in-game time is an important factor that leads to an
increase in addiction. However, Kneer et al. (2014) noted that uninvolved parents who do not care or neglect their
children while they play are risk factors for their children to develop game addiction. In this context, it is clear that
families’ tendencies on children’s in-game time are also important.

It was determined that children’s age to start playing digital games changes between the ages of 3 and 12,
and the majority of children who started playing games after the age of nine had low addiction scores. The age to
start digital gaming decreases day by day. Toran et al. (2016) have indicated that the age to play digital games
decreases to 1 -1,5; however, the intensive use of digital games is observed after five years old. Demirtas Madran
and Ferigiil Cakilci (2014) underline that as the age to play digital games decreases, gamers become more addicted
and encounter some serious side effects. The study carried out by Karagdz (2017) with 740 children in the 6th and
Tth grades shows that digital game addiction increases with age. As stated in the literature, children’s age to start
digital gaming is an effective factor for their addiction.

In the current study, the most preferred and used digital game devices were smartphones and computers,
tablets, game consoles, and television, respectively. In the studies conducted with different age groups in the
literature, it is seen that the majority of participants mostly prefer smartphones as a digital game device (Ceylaner
& Yanpar Yelken, 2017; Dursun & Eraslan-Capan, 2018; Kurtbeyoglu, 2018; Yigit, 2017). Similarly, this study
also showed that the rates of CHAS who have their own smartphone are higher than those of CLAS. The research
conducted by Balik¢1 (2018) with children between the ages of 10 and 19 shows that %94 of children have
smartphones, and they mostly prefer smartphones for digital gaming. Moreover, the study conducted by Bilbl
and Tung (2018) with university students demonstrates that addiction is higher in persons who have smartphones
at a young age. The mobility of smartphones and playing online games via smartphones with Internet access make
it difficult for gamers to control in-game time. When considering that children do online activities without their
parents’ permission (Mascheroni & Olafsson, 2014), the fact that children have a smartphone can trigger addiction
because it can be easy to hide online activities from their parents.

In this study, it was found that children preferred strategy games more than others. Strategy games generally
are war and economic games. The research conducted by Karagdz (2017) with 740 children between the ages of
11 and 13 indicates that strategy games are positively related to addiction. Bekar (2018) and Kurtbeyoglu (2018)
have emphasized that the rate of not quitting the game for those who play games like war, strategy, and so forth is
higher than others. Also, Aleksic (2018) points out that the type of game affects the duration of digital gaming,
and time spent on intelligence games is less than on action/sports games. In this study, it was revealed that mind
games and puzzles were preferred only by CLAS.

Children’s Perception of Digital Game Addiction

The expressions used by children to describe digital game addiction are compatible with the explanation of
Lemmens et al. (2009), who state, "even if it causes several problems and playing games excessively and
obsessively." In this context, it can be said that children have information about digital game addiction. Besides,
children commonly liken digital game addiction to substance addiction. It was found that children express similar
metaphors in the study by Hazar et al. (2017) conducted with 364 children between the ages of 10 and 14. The fact
that children liken digital game addiction to substance addiction, which is difficult to treat and quit, shows that
they are aware of the dimensions of this risk.

Half of the participants expressed that the immersive nature of digital games causes addiction. The variation
in digital games, the attractiveness of graphics and images (Nazligiil et al., 2018), and factors such as arousing
interest and character design affect addiction (MHGDHP, 2018). It can be considered that these features make
digital games fascinating and cause addiction. Indeed, Lemmens et al. (2009) defined mood modification, which
is one of the criteria of digital game addiction, as gamers being inclined to the game to get rid of distress because
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they experience the entertainment of digital games and experience this feeling over other feelings. In this study,
children explained that digital games cause addiction because they are pleasurable and entertaining. Wood (2008)
indicates that when digital game players cannot find anything to do, they tend to play digital games and fulfill their
entertainment needs. Besides, most participants who said they played digital games to complete a task or win were
CHAS. Also, gradual transition scores and competition in digital games become attractive and pave the way for
addiction (MHGDHP, 2018). Another factor in the fact that addicted children continue to play the game is that
they do not want to give up the character they have created (Wood, 2008). Furthermore, some of the addicted
children consider digital games as a world where they can be isolated from real life and make decisions
autonomously (King et al., 2013). Although children often liken digital game addiction to substance addiction, the
fact that they have many reasons to play makes it more difficult to prevent and cope with its risk.

The Effects of Digital Games on Children

The children expressed positive and negative opinions while evaluating the effects of digital games.
Expressing positive opinions, children mentioned that digital games mostly contribute to foreign language
learning. Digital games in foreign language education facilitate vocabulary learning (Ceylaner & Yanpar Yelken,
2017). Some children stated that digital games improve their foreign language because most digital games are
based on a foreign language, and the dialogues, names of tools, menus, and instructions in digital games are in a
foreign language, and even they sometimes need to communicate with foreign players. In addition, children stated
that digital games improve their problem-solving skills. Developing problem-solving skills, increasing
imagination, and improving visual intelligence are among the benefits of digital games (Smith, 2004; Yal¢in &
Bertiz, 2019). Some children also indicated that digital games negatively affect their academic success. The fact
that as well as CHAS, CLAS also stated that the decrease in their academic success could be interpreted as their
being in the risk group. Karacaoglu (2019) underlines that academic success decreases while addiction increases,
and Kuss and Griffiths (2012) indicate that gamers who play digital games excessively have difficulty fulfilling
their responsibilities in daily life. Similarly, children said they ignore their tasks, such as doing homework, going
to school, and solving problems, because they play digital games. In this context, it can be said that there is a thin
line between the benefits and harms of digital games in terms of children's academic success.

While evaluating the social effects of digital games, children explained that they have problems with their
family relationships and are isolated from the social environment. In the literature, children have similar problems
due to digital games (Kim et al., 2008; Kdse, 2013); it is seen that many addicted players are phobic about
socialization, and this phobia increases digital gaming behavior (Kneer et al., 2014). Children's need to spend more
time socializing with their friends than their families is normal for this age period (Dogan, 2007). However, it is
seen as worrying that children communicate with people they do not know while playing digital games and their
efforts to socialize in virtual worlds (Bilgin, 2015). Similarly, Donmez (2018) underlines that most children make
new friends in digital games, and some even meet these virtual friends in the real environment. It was concluded
that their preference to socialize with people they meet in digital games rather than the people around them, like
their family or friends, negatively affects their social development.

Children often mentioned the physical effect of digital games in their interviews. They stated that digital
games cause visual impairment, eye burning, eye irritation, eye pain, and xerophthalmia. Visual impairment is a
problem experienced by many people who play digital games regardless of whether they are addicted or not (Kuss
& Griffiths, 2012; Mustafaoglu & Yasaci, 2018). It is usual that children express easily noticeable situations such
as eye diseases and musculoskeletal problems, which manifest themselves as pain and physical appearance. It was
seen that another physical effect explained by children is to gain weight. Digital games cause weight gain and even
obesity due to remaining still for a long time and irregular eating habits. (Berber et al., 2014; MHGDHP, 2018).
Aksoy (2018) determines a statistically meaningful relationship between digital game addiction and obesity. The
findings related to the relationship between digital game addiction and weight gain are available both in the current
study and in other studies in the literature. Children stated that they also have pain in their hands, wrists, and joints
because of digital gaming. Griffiths and Meredith indicate that Carpal Tunnel Syndrome, headache, and backache
can occur depending upon the excessive use of digital devices (as cited in., Hazar et al., 2017). Children need to
do sports activities when their physical growth and development are most intense in both their physical and social,
cognitive, and psychological development (Coknaz, 2016; Ko¢, 2004). However, it is seen that digital game
addiction prevents children from living this period healthfully.

Although some children stated that digital games are fun and relaxing, children often mentioned the
negative effects. Particularly, CHAS expressed that digital games increase their tendency to violence. Cakici
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(2018) presents that addicted children express their anger more than non-addicted children. In the literature, there
is also evidence showing that the tendency to violence increases as game addiction increases (Aydogdu Karaaslan,
2015; Balik¢1, 2018; Bas, 2018; Gilivendi et al., 2019). The explanations of CHAS about the increase in the
tendency to violence caused by digital games indicate that they are aware of the psychological effects they have.
The psychological effects expressed by children that include refrainment, fatigue, being introverted, pessimistic,
and depressed can be associated with anxiety. Karaca et al. (2015) point out that there is a positive relationship
between game addiction and anxiety and adds that both can be a cause or a result of each other. In the literature,
there are studies in which digital game addiction is associated with depression and anxiety disorder (Bas, 2018)
and with depressive mood, loneliness, social anxiety, and negative self-perception (Rooji, 2010). Even Canale et
al. (2019) noted that digital games can be used to cope with stress. Accordingly, it can be said that digital game
addiction may be the cause or result of psychological problems.

Recommendations

Based on the results obtained from the study, digital game addiction is tried to reveal from the eyes of
children between the ages of 10-14. The research findings are limited to 24 children between the ages of 10-14
who participated in the study and with the year the data were collected. In addition, the determination of children's
digital game addiction status in the study was not based on clinical information but was determined by using the
Hazar and Hazar (2017) scale. Accordingly, the following recommendations can be listed given the findings
obtained from the study:

e Parents can manage their children's in-game time to assess their digital game addiction status.

e Training can be organized to increase parents' awareness that children's introduction to digital games at
an early age causes addiction, and that guides them to take precautions in this regard.

e It may be beneficial for parents to install a parental control application on their children’'s mobile devices
to control their children's digital in-game time and guide their activities in the digital world.

e When children want to play digital games, it may be helpful for parents to direct their children to games
such as intelligence and puzzles.

e Studies can be conducted that examine the reasons behind children's continuance of gaming behavior
despite being aware of the risk of addiction to digital games.

Children's interest in digital games should be directed towards educational games that positively affect their
cognitive and academic development. The relevant stakeholders, especially parents, teachers, and researchers, can
conduct common studies to determine and disseminate these games.

e To reduce the time children spend on digital games and prevent them from becoming game addicts,
they can be encouraged to participate in in-school or out-of-school activities that support their growth
and development, such as sports, folklore, music, painting, and handicrafts.

e By considering that digital game addiction may be the cause or result of psychological problems,
children can be followed up by experts periodically through performing game addiction and
psychological screening tests.
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Appendix1: Demographic Characteristics of the Participants

Digital Game Addiction from The Perspective of Children Aged 10-14 Years:

APPENDIX

A Phenomenological Research

Code Grade Gender Age Addiction Status ~ Addiction Scores
M6H1 6 Male 12 CHAS 112
M8H2 8 Male 13 CHAS 79
M6H3 6 Male 12 CHAS 86
F5H4 5 Female 12 CHAS 98
F8H5 8 Female 14 CHAS 89
M8H6 8 Male 13 CHAS 112
M7H7 7 Male 13 CHAS 80
M6H8 6 Male 12 CHAS 81
M6H9 6 Male 12 CHAS 79
F6H10 6 Female 12 CHAS 77
F7H11 7 Female 13 CHAS 77
M7H12 7 Male 13 CHAS 78
M6L13 6 Male 12 CLAS 67
F8L14 8 Female 14 CLAS 35
M7L15 7 Male 12 CLAS 65
F7L16 7 Female 13 CLAS 46
F7L17 7 Female 13 CLAS 39
F7L18 7 Female 13 CLAS 26
F7L19 7 Female 13 CLAS 45
M7L20 7 Male 13 CLAS 57
M6L21 6 Male 12 CLAS 36
M7L22 7 Male 13 CLAS 51
M5L23 5 Male 10 CLAS 67
M5L24 5 Male 11 CLAS 50
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Appendix2: Interview Form

1. How old are you? Do your parents work? What is their educational status?

2. What do you do in your spare time?

3. What do you think about the game? The game is like ............ , because .............

4.What comes to your mind when you think of digital games? (Digital games are mobile games, video games, online
games, and computer games where data is entered with tools such as a keyboard or joystick and is displayed through

the screen)

5.Do you play digital games?

-How long have you been playing games?

-Who did you meet with digital games?

-Which devices do you use to play games? (Computer, desktop, tablet, smartphone, game console)
-Does the device you play with belong to you or do you have it in your room?

-How often and how long do you play? (Every day (once a day, more than once), every few days, one day a week, on
weekends, one per month)

6. What kind of digital games do you play? Which game do you play the most?

7. How do you feel while playing digital games?

8. How do you want to feel while playing digital games? What do you aim for?

9. What is the place and importance of digital games in your life? (Above what, after what?)
10. What benefits did digital games have for you? Can you explain?

11. Do you think digital games harm you? Can you explain? (Is there anyone around you that you think s/he has been
harmed by digital games? What kind of damage do you think they have?)
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Abstract

In this research, it was aimed to improve the SRSE of pre-service social studies teachers through the educational
process designed by the researchers. The study, conducted with a mixed embedded design, spanned four weeks. During the
first week, a problem-based learning approach was implemented, followed by 5E and 7E learning activities and mastery
learning in subsequent weeks. The participant group of the research consisted of 46 students studying in the second year of
the social studies teaching department of a university in Turkey. Data were gathered personal information form, SRSE Scale
and semi-structured interview form. T-test for dependent samples and Wilcoxon signed-rank test were used to analyze the
data. Findings revealed that the education process applied in the research developed the SRSE of the pre-service social
studies teachers both in general and within the scope of the literature, method, result and discussion, suggestion development
and reference writing dimensions. Qualitative findings were found to support the quantitative findings. Various suggestions
were developed depending on the research findings.
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Sosyal Bilgiler Ogretmen Adaylarimin Bilimsel Arastirma Oz
Yeterliklerinin Gelistirilmesi
Oz

Bu arastirmada arastirmacilar tarafindan tasarlanan bilimsel arastirma 6z yeterliligi kazandirmaya yénelik egitim
stireci araciligiyla sosyal bilgiler 6gretmen adaylarinin bilimsel aragtirma 6z yeterliklerinin gelistirilmesi amaglanmustir.
Karma gémiilii desen ile yiiriitiilen aragtirmanin uygulama siireci, dort hafta siirmiistiir. Uygulama siirecinin ilk haftasinda
probleme dayali 6grenme; ikinci haftasinda SE 6grenme; {iglincii haftasinda 7E 6grenme ve dordiincii haftasinda tam
o0grenme yaklasimmna dayali gelistirilen etkinlikler uygulanmustir. Arastirmamin katilimeir grubu, Tiirkiye’deki bir
iiniversitenin sosyal bilgiler 6gretmenligi boliimiiniin ikinci siniflarinda 6grenim gérmekte olan 46 dgrenci olusturmaktadir.
Arastirmanin verileri; kisisel bilgi formu, Bilimsel Arastirma Oz-Yeterlilik Olgegi ve yar1 yapilandirilmis goriisme formu
araciligiyla toplanmistir. Aragtirmanin verileri ¢6ziimlenirken bagimli 6rneklemler igin t-testi ve Wilcoxon isaretli siralar
testinden yararlanilmigtir. Arastirmada uygulanan egitim siirecinin sosyal bilgiler 6gretmen adaylarinin bilimsel arastirma
0z yeterliliklerini hem genel olarak hem de alanyazin, yontem, sonug ve tartisma ve oneri gelistirme ve referans yazma
boyutlar1 kapsaminda gelistirdigi belirlenmistir. Arastirmada ayrica sosyal bilgiler 6gretmen adaylarinin bilimsel aragtirma
0z yeterligi kazandirmaya yonelik egitimin kendilerine hem genel bilimsel arastirma 6z yeterligi hem de alanyazin, yontem,
sonug ve tartisma ve oneri gelistirme ve referans yazma boyutlari temelinde yeterlik kazandirdigi goriisiine sahip olduklart
saptanmustir. Arastirmada ulagilan sonuglara bagl olarak ¢esitli 6nerilerde bulunulmustur.
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INTRODUCTION

Social studies is a course that aims to equip primary and secondary school students with the knowledge, skills
and values they need in daily life (Deveci & Bayram, 2022). In other words, the social studies course aims to
provide students with proficiency in daily life. Gaining the competencies that students need in the social studies
course is only possible if the teachers who give social studies education to the students are equipped in the
aforementioned scope (Evans, 2004). One of the competencies that students need in daily life and that the social
studies course aims to develop is scientific research self-efficacy (Russel 111 & Waters).

SRSE refers to knowing the stages of a scientific research and becoming competent on how to conduct it
(Towne & Shavelson, 2002). The stages of scientific research are listed as follows (Cross, Naughton, & Walker,
1981; Gauch & Gauch, 2003):

. Gathering information through observations

. Collecting data from observations and experiments

. Formulating tentative hypotheses

. Making predictions based on hypotheses

. Conducting controlled experiments

*  Analyzing data from experiments

. Reporting findings

. Developing general theories and laws explaining the problem

Enhancing students' SRSE in social studies courses is contingent upon the competence of their social studies
teachers in this area. Thus, it is imperative that social studies teachers receive training during their educational
preparation that equips them with the necessary competencies. Specifically, social studies teachers must be trained
not only in how to teach life-relevant variables to primary and secondary school students but also in the
methodologies of conducting scientific research (Bayram, 2021). Pre-service social studies teachers, who will
become the social studies educators of the future, bear the primary responsibility for designing educational
processes aligned with the goals of social studies. Consequently, it is essential to research and enhance the
scientific research competencies of these pre-service teachers. This research aims to elevate the SRSE levels of
pre-service social studies teachers, particularly addressing the low levels of SRSE observed among these teachers
at the university where the study was conducted. The researchers, who are academicians at this university, initiated
the study to address this issue.

The literature is replete with studies on the development of scientific research self-efficacy among prospective
mathematics and science teachers (Albareda-Tiana et al., 2018; Anisimova et al., 2020; Presnukhina et al., 2020)
as well as mathematics teachers (Koichu & Pinto, 2018; Wareerat et al., 2016). Additionally, there are studies
focused on assessing the SRSE of pre-service teachers, practicing teachers, and students (Blyukéztirk, 1999;
Cortes, 2019; Ilhan et al., 2016; Laidlaw et al., 2012; Derling et al., 2018). However, there is a noticeable gap in
the literature regarding studies aimed at improving the SRSE of pre-service social studies teachers. Enhancing the
SRSE of these pre-service teachers is crucial for achieving the objectives of social studies education, as today's
pre-service teachers are tomorrow's social studies educators. The absence of research on this topic is recognized
as a deficiency and motivated this study. It is anticipated that this research will contribute original findings to the
scientific literature and serve as a resource for similar future studies. Additionally, it is expected to highlight the
importance of developing scientific research self-efficacy among pre-service social studies teachers.

Research Questions
This research aimed to enhance the Scientific Research Self-Efficacy (SRSE) of pre-service social studies
teachers through a training program specifically designed by the researchers. To achieve this objective, a

hypothesis was tested, and a research question was posed. The hypothesis and the corresponding research question
are as follows:
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e Hypothesis: Education designed to enhance SRSE effectively improves the scientific research self-
efficacy of pre-service social studies teachers.

e Research Question: What are the perspectives of pre-service social studies teachers regarding the impact
of education on their scientific research self-efficacy?

METHOD

Research Design

The research employed a mixed research methodology, utilizing a mixed embedded design. This design
aims to complement quantitative data with qualitative data collected at one or more stages of the research process
(Creswell & Plano Clark, 2020). The rationale for using the mixed embedded design is that the study was
conducted in an experimental framework.

Participants

The participants comprised second-year pre-service teachers enrolled in the social studies teaching
department at a state university in Turkey. The selection of second-year pre-service teachers was intentional, as
the scientific research methods course is offered in the second year of the social studies teaching program. Two
distinct groups of participants were involved: the first group consisted of 46 students from whom quantitative data
were collected, and the second group included 8 students from whom qualitative data were gathered. All
participants were pre-service teachers studying at the same university where the researchers are employed.

The convenience sampling method was employed to select the quantitative group. This method involves
selecting the most readily available subjects due to time and other constraints (Blyukdztiirk, 2020). Details about
the quantitative group are presented in Table 1. As seen Table 1, there were more females (54.35%) and males
(45.6%).

Table 1. Demographic Characteristics of the Quantitative Group

Variable Category f %
Female 25 54.35

Gender Male 21 45.65
Total 46 100

In the second phase, the qualitative group was established, consisting of volunteer pre-service teachers who
agreed to participate in interviews. This group included 8 volunteers: 3 males and 5 females. To maintain
confidentiality in accordance with ethical principles, the participants' names were anonymized and coded as S1,
S2, S3, etc., in the research.

Data Collection

Data were collected using a personal information form, the "Scientific Research Self-Efficacy Scale"
developed by Tuncer and Ozeren (2012), and a semi-structured interview form created by the researchers. The
scale comprises 12 items across four dimensions: (1) literature review, (2) methodology, (3) conclusions and
discussions, and (4) suggestion development and reference writing. It is structured as a five-point Likert scale.
Tuncer and Ozeren (2012) reported a Cronbach's Alpha coefficient of .846 for this scale. To confirm its
applicability for this research, the scale's reliability was reassessed with a group of 187 pre-service teachers. The
Cronbach’s Alpha values for both the overall scale and its sub-dimensions are presented in Table 2. As illustrated
in Table 2, the Cronbach’s Alpha values exceed .70 for both the overall scale and its sub-dimensions, indicating
that the scale is sufficiently reliable for use in this research (Tabachnick & Fidell, 2001).

Table 2. Reliability Test results for Scientific Research Self-Efficacy Scale

Sub-scale Cronbach’s Alpha
Total .848
Literature .738
Method T77
Conclusion and Discussion .884
Suggestion Development and Reference Writing 873
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Data Analysis

To determine the appropriate statistical techniques for analyzing the research data, the normality of the
differences between the pre-test and post-test data was assessed. This involved examining the skewness and
kurtosis of the pre-test and post-test differences, as well as the results of the Kolmogorov-Smirnov (K-S) test. The
K-S test was utilized to investigate the normality distribution due to the sample size exceeding 30 participants
(McKillup, 2012). The results are presented in Table 3.

Table 3. Skewness and Kurtosis Values of the Pre-test Data

Variable Skewness Kurtosis Kolmogorov-
Skewness SD Kurtosis SE Smirnov

Total 163 -.395 .000

Literature -.165 .027 .004

Method 485 350 -558 688 002

Conclusion and Discussion .822 .623 124

Suggestion Development and -.194 -523 .055

Reference Writing

As shown in Table 3, the skewness and kurtosis values for the overall scale and all sub-dimensions fall
within the range of -1.5 to 1.5 (Tabachnick & Fidell, 2019). Upon examining the K-S test results in the table, it is
evident that the values for the literature and method sub-dimensions, as well as the overall scale, are less than .05,
indicating a non-normal distribution. Conversely, the values for the conclusion and discussion, and suggestion
development and reference writing sub-dimensions are greater than .05, indicating a normal distribution. Based
on these findings, the Wilcoxon signed-rank test, a non-parametric test, was used to analyze data from the overall
scale and the literature and method sub-dimensions. The dependent sample t-test, a parametric test, was employed
to analyze data from the conclusion and discussion, and suggestion development and reference writing sub-
dimensions. Additionally, the research fit matrix developed by Kaya and Bayram (2021) was utilized to assess the
fit between the research variables.

Research Process

Prior to the commencement of the implementation phase of the study, pre-service social studies teachers
underwent a pre-test using a specific scale to assess their levels of SRSE. Subsequently, the training program
aimed at enhancing scientific research self-efficacy was initiated. Following the completion of the training, a post-
test was administered to re-evaluate their SRSE levels. In the subsequent phase, interviews were conducted with
the pre-service teachers. The qualitative data obtained from these interviews, along with the quantitative data, were
thoroughly analyzed. The research process is illustrated in Figure 1.

Pre-testing and analyzing the collected data

i B

Implementation of training to improve the scientific research self-efficacy of
social studies teacher candidates

NN

‘ Post-testing and analyzing the collected data ‘

[ |
[ -

Figure 1. Research Process

The educational intervention aimed at enhancing self-efficacy in scientific research incorporated a hybrid
learning framework, grounded in four distinct pedagogical models or approaches. Each week of the four-week
training program employed a different learning approach. This variation was intentional, as the focus of the
research was on the overall impact of the hybrid educational process rather than the singular effects of individual
learning models. The learning approaches utilized throughout the training are detailed below:
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In the first week, the objective was to equip pre-service social studies teachers with skills in literature
review, summarization, and clear articulation of research goals. To achieve this, a Problem-Based Learning (PBL)
approach was employed. Prior to the lessons, lesson plans and activities tailored to PBL were developed and
implemented. During the lessons, participants were organized into groups and presented with problems related to
literature review. They were then tasked with devising solutions in line with PBL principles, which emphasize
experiential learning through the investigation and resolution of complex, real-world issues and necessitate active
engagement of participants (Deveci, 2002; Allen, Donham, & Bernhardt, 2011).

The second week focused on enhancing participants’ competence in methodological aspects such as writing
sub-objectives, data collection, data analysis, and participant selection. The 5E Learning Approach was applied
during this phase. Lesson plans and activities were crafted according to the 5E framework, which includes the
stages of “engage, explore, explain, eclaborate, and evaluate” (Bybee et al., 2006; Giirel, 2021). The training
adhered to these stages to facilitate the development of methodological skills.

In the third week, the goal was to improve participants' ability to interpret and organize research results
comprehensively and to discuss these results in relation to existing literature. The 7E Learning Approach was
utilized for this purpose. Prior to the lessons, lesson plans and activities based on the 7E model were designed and
implemented. This approach involves a sequential process starting with assessing prior knowledge and culminating
in the application of learned information to real-life contexts. The stages of the 7E model are elicit, engage, explore,
explain, elaborate, evaluate, and extend (Bayram, 2022; Eisenkraft, 2003).

The final week aimed to enhance the participants' ability to formulate research-based proposals and to write
references in compliance with international standards. The Mastery Learning Approach was employed during this
phase. Lesson plans and activities reflecting the principles of mastery learning were prepared and executed. This
approach operates on the premise that with appropriate conditions and environment, all students can learn
effectively. It emphasizes the identification of student levels, learning speeds, and affective characteristics to
design suitable educational and assessment strategies (Senemoglu, 2010).

Research Ethics

This study was conducted with approval from the ethics committee, in accordance with the decision of the
Agn Ibrahim Cegen University Scientific Research Ethics Committee, dated November 8, 2022, and numbered
239. Subsequently, the researchers provided participants with detailed information about the study, and consent
was obtained through the signing of a consent form. Participants' identities were kept confidential.

FINDINGS

The results of the study are categorized into two principal sections: quantitative findings and qualitative
findings. The details pertaining to each of these categories are presented below.

Quantitative Findings
In the study, SRSE levels of pre-service social studies teachers were initially assessed. Subsequently, pre-test
data were gathered and analyzed. Following the training intervention, post-test data were collected. The Wilcoxon

signed-rank test was employed to analyze the data from the overall scale, as well as from its literature and method
sub-dimensions. The results are presented in Tables 4, 5, and 6.

Table 4. Wilcoxon Signed Ranks Test General Results

Posttest-Pretest n So St z p r
Negative order 0 .00 .00 -5.909 .00 .87
Pozitive order 46 23.50 1081.00

Equal 0

As indicated in Table 4, there was a significant increase in the proficiency levels of pre-service social studies
teachers on the total scale (p<.05; positive=46), suggesting that the training aimed at enhancing SRSE was
effective in improving the SRSE of the pre-service teachers. The data presented in Table 4 further demonstrate
that the effect size of the training was substantial, as evidenced by the large impact on the total scale (r>.50).
Additionally, the results led to the rejection of the null hypothesis (Ho) and the confirmation of the alternative
hypothesis (Hu).
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Table 5. Wilcoxon Signed Rank Test Literature Results

Posttest-Pretest n So St Z p r
Negative order 0 .00 .00 -5.737 .00 .84
Pozitive order 21.50 903.00 .00

Equal 4

An examination of Table 5 reveals that the proficiency levels of pre-service social studies teachers in the
literature sub-dimension have significantly increased (p<.05). Specifically, proficiency improved for 42
participants, while 4 participants showed no change (positive=42; equal=4). The effect size was determined to be
large (r>.50), indicating that the training substantially enhanced the participants' competencies in this area.

Table 6. Wilcoxon Signed Rank Test Method Results

Posttest-Pretest n So St Zz p r
Negative order 0 .00 .00 -5.917 .00 .87
Pozitive order 46 23.50 1081.00

Equal 0

Similarly, Table 6 demonstrates a significant increase in proficiency levels for pre-service social studies
teachers in the method sub-dimension (p<.05; positive=46). The effect size was also large (r>.50), suggesting that
the training effectively improved the participants' skills in this dimension as well.

The data for the results and discussion, suggestion development, and reference writing sub-dimensions were
analyzed using a dependent samples t-test. The results, presented in Table 7, show that the p-values for these sub-
dimensions were below .05. This indicates a significant improvement in the proficiency levels of pre-service social
studies teachers, with a substantial impact (n2>14).

Table 7. Dependent Samples T Test

Variable Test type n X SS t p 32

Conclusion and Discussion Post-test 44638 .49927 8.419 .000 .61
Pre-test 3.2029  .89022

Suggestion Development and Reference Post-test 46 44348 52291 10.928 .000 72

Writing Pre-test 2.9348  .80006

Qualitative Findings

To complement the quantitative findings, semi-structured interviews were conducted with volunteers from the
sample group at the conclusion of the study. The data collected from these interviews, which sought to gather pre-
service teachers' opinions on the impact of the training, were analyzed using descriptive analysis. The results are
detailed in the following sections.

Development of Scientific Research Self-Efficacy
It was found that all of the participants were of the opinion that the training aimed at gaining SRSE applied in

the research improves their scientific research self-efficacy. The most striking of the views that form the basis of
this finding are presented below. S3 expressed that,

“I have learned a lot about scientific research from the beginning of the term until now. In other words,
to be frank, I learned what scientific research means during this period. How is work done? He expressed
that the education applied with the expression "What should one pay attention to while working.”

A similar opinion was presented by S6:

“We are now in the second grade. We have taken a scientific research course before, but it has not fully
settled in our minds. So it wasn't in my head. In this course (Experimental process in which the training
process is applied), we made various applications. Everything got better in our heads. You (the
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researcher who conducted the interview) had us do studies to set an example in the classroom. It is evident
from the work we have done, that we have made quite a bit of progress. That’s for sure. Now I can say
that we know something.”

Another participant who had the opinion that it improved SRSE was S2 who said, “I think I have learned
scientific research now. If you tell me now, go do some scientific research, I think I can do it now.” He stated that
he had the opinion that the experimental procedure made gains for him. Similar to S2’s statements, S8 said, “/
think I can do scientific research on my own now. This period has given me a lot in terms of scientific research.”

It was seen that the qualitative findings arrived at in the research supported the quantitative findings.
Accordingly, it can be stated that the education aimed at improving SRSE improved the SRSE of pre-service social
studies teachers.

Competence in Literature Review

It was determined that the participants in the research developed a perspective that the training aimed at
improving SRSE makes them competent in the review of the literature. S7, one of the participants with this point
of view, used the following statements:

“Now I knew beforehand what literature was. I knew, but I thought scanning the literature was just a
Google search. But now | learned that there are a lot of other databases. | also learned that the literature
review cannot be done only on the internet. One must sit down and read books and articles. It is not just
a job to search the literature on the internet. Because why do | say so? When we do research from solid
books (the most accepted sources in the scientific literature), we reach the most solid information. This
is crucial for robust literature research.”

As can be understood from the statements of S7, S7 has the opinion that he has become competent on how to
examine the literature during the applied training process. Another participant, S4, stated that “Literature scanning
is not just collecting information from the internet. It is fed from many different sources. My other friends and |
used to think so too (before the experimental procedure). Now I realize it means doing decent research.” TWo0
very similar opinions came from S1, S3 and S8, in line with the fact that the training process enabled pre-service
teachers to become competent in the review of the literature. The mentioned participants used clear and short
statements on the subject. The statements of the participants are as follows:

S1: “It is necessary to reach scientific sources in the literature review.”
S3: “When scanning the literature, it is absolutely necessary to conduct comprehensive research.”

S8: “The review of the literature is the primary step of scientific research. If we're going to do something that
everyone can accept. We need to know how to examine the literature well.”

The alignment between the qualitative and quantitative findings suggests that the training significantly
enhanced pre-service social studies teachers' abilities in literature review.

Competence in the Method

Intense content related to scientific research methods was used in the research. In the lessons, activities related
to quantitative, qualitative and mixed research methods were carried out and it was tried to ensure that pre-service
teachers learn about these methods. At the end of the research, it was determined that majority of the participants
believed they were competent in the method. Some of the opinions in this context are given below:

“I realized that the scientific method is a very broad subject. It branches out within itself. I think ['ve
learned a little more in this month. It used to be qualitative and quantitative karma... I never knew about
these. But now maybe I'm able to do some research myself.” (S5)

In line with the expressions used by S5; It can be said that S5 both learned descriptive information about the
method and had the view that he made progress in method design during the implementation process. Another
participant S8, who has the view that the experimental process makes the pre-service social studies teachers
competent about the method, expressed that:

“We did a research project a couple of weeks ago. We did group work on the project. We saw that the
method was very important in that project. Because method means programming the research from start
to finish. That's why the method is so important. If the method is not known, research cannot be done.
There is no research in life. That's why we focused on the method. Now I think we know the method.”
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When the above statements are examined, it is understood that S8 sees the experimental process of the research
as a process that enables the method to be learned both theoretically and practically. A close view was presented
by participant S2 who expressed that “It is necessary to learn the method. We learned quite a bit about the method
during this period. The backbone of a research is method part.” He stated that he understood the importance of
the method in the implementation process. Continuing his words, S2 said that “I can say that I learned a little
about the method on my own behalf. Okay, maybe I don’t know as much as an academic, but I still learned a lot.”
He expressed his opinion that the experimental process made him competent in the method.

These qualitative insights support the quantitative findings, indicating that the training improved pre-service
social studies teachers' methodological competencies.

Competence in Conclusion and Discussion

Participants acknowledged that the training improved their abilities in the conclusion and discussion phases of
scientific research. Notable comments include:

S3: “Writing conclusions and discussing the results shows what the contribution of scientific research to science
is. In my exemplary project with my own group, | see myself as proving that | have progressed in writing and
discussing results.”

S6: “The more important the aims of a research are, the more important it is to express the results well. We totally
understand this. I don't think I'm the only one who understands this. | think my other friends understand that too.
Because in the work we have done with groups, I have seen that everyone learns this trade.”

S8: “If scientific results are discussed, they can be important. If I do scientific research, one day, I will definitely
take this into consideration. We have seen with our own eyes how important it is (result and discussion) in our
case studies so far. This is important.”

Direct quotations from the statements of these participants indicate that they have realized the importance of
the conclusion and discussion sections in scientific research. It is understood that the participants also think that
they have become competent about the conclusion and discussion sections.

These statements reveal an increased awareness of the significance of conclusion and discussion in scientific
research. The qualitative findings corroborate the quantitative results, indicating that the training effectively
enhanced pre-service social studies teachers' competencies in this phase.

Competence in Proposal Development and Reference Writing

In the research, it was found that the participants believed they were competent in developing suggestions and
writing references as a result of the implementation process. The most important views on which these findings
are based are presented below with direct quotations.

S2 expressed his opinion on the subject in a comprehensive way stating that

“For example, we are doing research. After doing the work, we reach the results. We also need to make
recommendations from the results. Otherwise, no one will see the benefit of our work. Making suggestions
should also be in the form of “can, can be done™ as you (the researcher who conducted the interview)
taught us.”

Another participant, S5, said that “We need to indicate in our research in a way that it can be understood
which authors the information we use in the research belongs to. Scientific ethics and scientific morality require
this.” He showed that he was aware of the importance of writing a reference by voicing his words. Another
participant stated that “The bibliography is important. We need to rank our sources in alphabetical order and in
chronological order. We should also make it suitable for formats such as APA or MLA. We use APA because we
are educators” (S7). S7’s mention of some of the approaches used in specifying references reveals that he has
learned about writing references.

It has been determined that the qualitative findings on proposal development and reference writing support the
statistical findings. In this context, it can be said that the education aimed at improving SRSE makes pre-service
social studies teachers competent in developing suggestions and writing references dimension.
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DISCUSSION & CONCLUSION

This study aimed to enhance SRSE of pre-service social studies teachers through a structured training
program. The results of this research are discussed in relation to similar studies found in the literature.

As previously mentioned, an eclectic or hybrid educational model was employed in this research. During
the initial week of the training, the goal was to equip pre-service social studies teachers with skills in literature
review, summarizing information, and clearly articulating research objectives. The Problem-Based Learning
(PBL) approach was utilized for this purpose. Both quantitative and qualitative findings indicate that this training
effectively improved the participants' competencies in literature review. These results align with studies that
demonstrate the PBL approach enhances students' scientific process skills (Oztiirk, 2019; Soyleyici, 2018), though
they contrast with studies suggesting that PBL does not significantly impact these skills (Serin, 2009; Yildiz,
2010). The discrepancy may be attributed to differences in the training implementation or the characteristics of
the participants. Additionally, variations in age and subject areas of the students may contribute to these differing
outcomes.

In the second week, the focus shifted to enhancing participants' knowledge in methodological aspects,
including writing sub-objectives, data collection, data analysis, and participant selection. The 5E learning model
was applied during this phase. The qualitative findings regarding methodology corroborate the quantitative data,
suggesting that the training improved the participants' methodological competencies. These results are consistent
with studies indicating that the 5E learning model enhances academic achievement (Giileg, 2020; Kicir, 2014;
Aydogdu, 2022; Ekmekgi, 2022; Demir & Sahin, 2015; Baser, 2008; Fazelian & Soraghi, 2010; Sakalli, 2011;
Dag, 2015; Omotayo & Adeleke, 2017; Aygiin, 2019; Aggiil Yal¢in & Bayrakg¢eken, 2010; Grau et al., 2021;
Tiysuz & Geban, 2020; Zia & Choudhary, 2020), primarily in mathematics and science fields. This indicates that
the 5E model is also effective in social studies education and enhances SRSE.

The third model applied was the 7E learning model, an advanced version of the 5E model. The findings
reveal that the 7E model improved the scientific process skills of pre-service social studies teachers, consistent
with the results of Kanli (2007) and Kanli & Yagbasan (2008). Additionally, although an academic achievement
test was not utilized, the model appeared to increase participants' academic performance, as evidenced by the
improvement observed in the end-of-semester evaluation exams. This finding supports previous studies that assert
the 7E model's effectiveness in enhancing academic achievement (Avcioglu, 2008; Celik & Ozbek, 2013; Cepni
et al., 2001; Demirezen, 2010; Eisenkraft, 2003; Génen & Kocakaya, 2010; Giirbiiz, 2012; Kéksal, 2014; Ozbek
et al., 2012; Sornsakda et al., 2009; Turgut et al., 2013; Zingal, 2015).

The final model employed was the mastery learning model, which operates on the principle that effective
learning occurs when appropriate conditions and environments are provided. This model differs from traditional
education by centering the student in the learning process. Two exams were administered during the semester: one
mid-term and one at the end. The end-of-semester evaluation revealed an increase in academic achievement,
indicating that the mastery learning model facilitated learning and improved academic performance. These results
are consistent with research showing that mastery learning is more effective than traditional teaching methods
(Bucak, 2020; Erdemci, 2015; Ersoy, 2014; Iseri, 2004; Karaca, 2007; Oner, 2005).

In conclusion, the training program applied a different learning model each week over a four-week period.
The chosen models were based on constructivist principles, which emphasize student-centered and active learning
approaches. By using varied models weekly, the program aimed to avoid monotony in the teaching and learning
process. The findings suggest that this diverse, student-centered approach effectively improved the SRSE of pre-
service social studies teachers. Therefore, adopting an eclectic approach, rather than relying on a single
instructional model, may be more beneficial for enhancing SRSE.

Based on the research findings, the following recommendations are proposed:

e Incorporate additional courses focused on SRSE development into social studies education
undergraduate programs.

e Develop educational applications designed to enhance SRSE within the social studies education
curriculum.

e Mandate scientific research projects for pre-service teachers during their undergraduate program to
foster SRSE.
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Abstract

Integration of technology applications is now an essential part of language education and it has been extensively
researched in many experimental studies comparing technology versus non-technology. This study sought to examine the
effectiveness of technology-enhanced language instruction for achievement in English and investigate if various study and
sample characteristics could moderate the overall effect size. Through a random-effects meta-analysis, technology-enhanced
language learning and traditional learning in classroom were statistically analysed based on results from previous
experimental studies conducted with Turkish learners of English in Turkiye. The results indicated that learning English with
the use of technology is more effective than non-technology in conventional classroom setting with medium-to-large effects
on not only overall achievement but also more specific learning outcomes including grammar, vocabulary, and writing.
Moderator analyses showed that school level and item type significantly explained heterogeneity across studies. The results
are discussed in relation to previous research, and suggestions for further research are given, with a particular emphasis on
conducting primary studies in the field.

Keywords: Technology-enhanced language learning, Achievement in English, Meta-analysis.

Teknoloji Destekli Alternatif Ogretim Yontemlerinin Ingilizce Basarisi
Uzerindeki Etkililigi: Bir Meta-Analiz Calismasi
Oz

Teknoloji uygulamalarimim entegrasyonu dil egitiminin 6nemli bir dgesidir ve teknoloji kullanimi ile geleneksel
ogretimi karsilagtiran bircok deneysel ¢aligmada kapsamli bir sekilde arastirilmistir. Bu ¢aligmada teknoloji destekli dil
6greniminin Ingilizce basarisindaki etkililiginin ve birincil arastirmalara iliskin cesitli calisma ve 6rneklem 6zelliklerinin
ortalama etki biiyiikliigiini degistirip degistirmediginin saptanmas1 amaglanmistir. Teknolojiyle desteklenmis dil 6grenimi
ve geleneksel 6grenme, Tiirkiye'de Ingilizce &grenen dgrenciler iizerinde daha 6nce yiiriitiilen deneysel calismalarin
sonuglarina dayal olarak rastgele etkiler meta-analizi yoluyla istatistiksel olarak analiz edilmistir. Sonuglar, teknolojiyle
desteklenmis dil 6greniminin, teknolojinin kullanilmadig1 geleneksel 6grenmeye gore, yalnizca genel basari lizerinde degil,
ayni zamanda dil bilgisi, kelime bilgisi ve yazma gibi dil 6greniminin daha spesifik yonleri lizerinde orta ila biiyiik derecede
daha etkili oldugunu gostermistir. Bu kapsamda yapilan moderatoér analizleri, okul diizeyi ve madde tirinln etki
biiytikliiklerindeki heterojenligi anlamli bir sekilde agikladigini gostermistir. Calismada elde edilen sonuglar dnceki meta-
analizler dikkate alinarak tartisilmis ve aragtirmacilar i¢in alandaki birincil aragtirmalar odakli 6neriler sunulmustur.

Anahtar kelimeler: Teknoloji destekli dil 6grenimi, Ingilizce basarisi, Meta-analiz
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INTRODUCTION

Technology has long become indispensable for foreign language education through the application of a
vast array of tools, devices and learning platforms. The implementation of technology serves for the purpose of
not only assisting the instruction within the school but providing the opportunity to enhance learning outside the
school. With more resources and types of technology being available to support L2 instruction throughout the
years, the terminology has shifted towards technology-enhanced language learning (TELL) (Chang & Hung, 2019;
Dooly & Masats, 2015; Walker & White, 2013).

A major concept in technology integration in order to learn languages is computer-assisted language
learning (CALL), which can be broadly defined as “any process in which a learner uses a computer and, as a result,
improves his or her language” (Beatty, 2003, p. 7). The development of computer-assisted language learning is
closely related to the advancements in other fields such as educational technology and artificial intelligence
(Chapelle, 2001). Warschauer (1996) analysed the development of CALL in three periods: (1) behavioural, (2)
communicative, and (3) integrative. Gruba (2004) stated that in each of these periods the roles of learners, teachers
and computers have undergone transformations. New technological innovations have enabled a more cooperative
and creative language learning experience today (Beatty, 2003).

A second central theme is mobile-assisted language learning (MALL). Mobile devices of all kinds have
made it possible for learners to utilize a wide range of learning materials to improve their language skills. The
strength of mobile learning lies in its tenet of portability, which can be ascribed not only to the available technology
but also to learners and learning itself (ElI-Hussein & Cronje, 2010; Pegrum, 2014). When one is engaged in
MALL, one’s learning is not bound to the limits of the classroom. When using mobile devices for language
learning purposes, learners can engage in more authentic exchanges rather than instructional ones, which
contributes to effective learning (Jee, 2011). Kim and Kwon (2012) mention that learners can become more
independent by utilising various facilities in terms of materials, activities and resources.

Blended learning is another crucial aspect of how technology is adopted to enhance learning languages.
Whittaker (2013, p. 12) argues that “blended learning is the term most commonly used to refer to any combination
of face-to-face teaching with computer technology”. Garrison and Kanuka (2004), on the other hand, considers
blended learning as an efficient merge of traditional classroom instruction with online education, which is
informed by the complex dynamics of a particular context. Thorne (2003) also emphasizes the capacity of blended
learning in terms of providing an opportunity for learning in an individualized manner. Dudeney and Hockly
(2007) uses the percentage of online materials, stating that more of the content (75%) is delivered online while the
remaining occurs in conventional classroom settings; however, Whittaker (2013) states that percentages are not
useful for an effective blend to take place.

Flipped classroom is a modern instructional approach creating an active learning atmosphere to meet the
changing demands (Turan & Akdag-Cimen, 2020). Unlike in traditional face-to-face education limited to the
classroom, flipped learning requires that “students watch or listen to lessons at home and do their homework in
class” (Fulton, 2012, p. 13). Bishop and Verleger (2013, p. 1) also viewed flipping as “a new pedagogical method”,
whereby constructivist and behaviourist theories of learning can be merged. Flipped approach to learning is
demanding by nature as it requires transformation in terms of both students’ and teachers’ responsibilities
(McGrath et al., 2017). As students are expected to carry out an active engagement in the process, they need to
assume more responsibility for learning (Du, 2018; Jacot et al., 2014) and become autonomous learners (Suo &
Hou, 2017). Flipped classroom is demanding for teachers as well since they assume the responsibility of preparing
instructional materials that students will use to learn the content at home, which requires time and technological
skills (Herreid & Schiller, 2013). Teachers are also expected to continuously support students so that they can act
their roles as active and autonomous learners in the process (Evseeva & Solozhenko, 2015). Flipped learning
transforms the use of time within the classroom as opposed to traditional instruction. The time spent within
classroom must be organised to enable students to actively engage in practical activities (Basal, 2015) and is
therefore more student-centred (Mehring, 2018).

Previous Reviews and Meta-Analyses

The effectiveness of language learning with the use of technology has been mostly confirmed by previous
meta-analyses. Among early meta-analyses of CALL, Zhao (2003) found that CALL is more effective (d=0.81-
1.12) compared to non-technology through synthesizing research into the impact of various technology
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applications on the learning of foreign languages such as German, English, Arabic, French and Spanish. Taylor
(2006) analysed the effectiveness of L1 glosses by means of CALL in comparison to traditional aids on L2 reading
and found that CALL had a large effect size (g=1.09). More recently, Chiu (2013) investigated the effectiveness
of CALL in terms of vocabulary learning, reporting an effect size of d=0.745. Grgurovic et al. (2013) meta-
analysed 37 computer technology studies on English, Spanish, German, and Japanese as target language. They
calculated the mean effect sizes based on different methodological characteristics of the studies, which ranged
from 0.021 to 0.423; however, the studies that focused on English as target language yielded medium-sized average
effects. In their comprehensive review of studies related to computer-assisted instruction, Sharifi et al. (2018)
included 140 studies published between 1990 and 2016, and they found that CALL was more effective in English
language learning (d=0.50) than learning through traditional instruction. The scope of three other meta-analyses
were specifically related to the effectiveness of computer-assisted learning in Tirkiye (Batdi, 2015; Dikmen &
Tuncer, 2018; Tomakin & Yesilyurt, 2013). Tomakin and Yesilyurt (2013) included studies published between
2002-2010, and found a large effect size (d=1.43) for CALL among Turkish learners of English. On the other
hand, Dikmen and Tuncer (2018) analysed the effectiveness of computer-assisted learning on academic
achievement in general in studies published over a period of ten years from 2007 to 2017, and they calculated a
large average effect size (d=1.043) associated with the use of computer technology in instruction. However, their
study was not exclusive to learning foreign languages since studies on achievement in other courses were involved
in their meta-analysis. Similar to Dikmen and Tuncer’s (2018) study, Batdi1 (2015) synthesized the findings from
studies on academic achievement in various courses, which were published between 2006-2014, and found a large
effect size (d=1.13).

There are also meta-analyses concerning the effectiveness of mobile-assisted learning. Sung et al. (2015)
investigated the effectiveness of MALL on L2 achievement over 43 studies published between 1993 and 2013,
and calculated an average effect of 0.531. Taj et al. (2016) covered the period from 2008 to 2015 and included 13
studies on achievement in English. The effect size in their study was found to be of small size (ES=0.425). More
recently and more specifically, Lin and Lin (2019) analysed the effectiveness of MALL on the vocabulary
achievement and found a large effect size (g=1.005). The effect of MALL was also depicted from general academic
achievement perspective in two other studies focusing on different courses. One such study was conducted by
Giizeller and Ustiinel (2016), who included 10 studies from 2009 to 2014, and calculated the average effect size
as g=0.849 supporting the use of mobile devices in learning. On the other hand, Yildiz-Aver (2018) meta-analysed
16 studies between 2008 and 2018, and found that mobile-assisted learning was an effective approach with an
average effect size of g=0.607.

Meta-analyses on the impact of blended learning on achievement have reported inconsistent results. Three
meta-analyses conducted including studies on samples of university students (Bernard et al., 2014; Means et al.,
2009; Vo et al., 2017) found low effect sizes (g=0.33, g=0.35, g=0.38 respectively). Two other meta-analyses
presented the situation from a national perspective (Batdi, 2014; Cirak-Kurt et al., 2018). Batd1 (2014) was limited
to nine studies and calculated the average effect size as d=0.66. However, Cirak-Kurt et al. (2018) included 27
studies to analyse the effectiveness of blended learning in comparison to traditional instruction. They found a large
effect size (g=1.042), which supports the effectiveness of blended learning with regard to achievement.

Finally, several systematic reviews and meta-analyses have been conducted involving the studies on flipped
classroom. In their systematic review, Uzunboylu and Karagézli (2017) indicated that the number of studies on
flipped learning increased as of 2012 and these studies were mostly conducted utilizing experimental design and
in higher education settings. Their finding was quite similar to Kozikoglu (2019) in that the studies were mostly
experimental and conducted in higher education. Filiz and Benzet’s (2018) review of previous studies were limited
to the use of flipped learning approach in foreign language education and such topics as achievement, attitude,
academic performance, and writing performance were mostly researched in the studies reviewed. On other hand,
there are several meta-analyses in the literature that investigated the effectiveness of flipped learning on
achievement. Karag6l and Esen (2018) included 55 studies and found that flipped learning was more effective
than traditional instruction (g=0.566). van Alten et al. (2019) included 114 studies which examined the
effectiveness of flipped learning in achievement and calculated an effect size of g=0.36. Similarly, Lag and Saele
(2019) determined that flipped classroom was superior to traditional learning through the meta-analysis of 272
studies with a mean effect size of g=0.35.

While the studies reviewed above all provide valuable insights into the role of technology applications in
the teaching and learning of languages in the contexts of the studies, they have not provided sufficient evidence to
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fully understand how effective TELL was for Turkish learners of English for two main reasons. First, the
generalizability of the previous studies is limited since they were interested in different foci, either including only
an aspect of technology or investigating a certain aspect of language learning. Secondly, although it is well
documented that there have been a large number of experimental studies in foreign language teaching in Turkiye
(Ozmen et al, 2016; Yagiz et al, 2016), most of the literature have not been included in previous meta-analyses
due to study inclusion criteria and a narrower period of literature included. Therefore, building on this gap in the
literature, this study will provide a more comprehensive picture of the effectiveness of various forms of technology
in terms of achievement in English for Turkish learners by utilizing a larger sample of previous experimental
studies collected from multiple sources of publication, help to identify the patterns, trends and certain discrepancies
in the literature to inform future research in the field. Through synthesizing the findings of the previous studies,
this study sought to investigate how effective technology-enhanced language learning methods are for the
achievement of Turkish learners of English. We address these research questions in the study:

1.What is the effectiveness of technology-enhanced language learning on grammar, vocabulary, writing,
and overall achievement?

2.Does the effect of technology-enhanced language learning on overall achievement differ by moderator
variables?

It should be noted that the choice of grammar, vocabulary and writing as well as overall achievement was
mainly guided by the available literature on technology-enhanced language learning. As meta-analysis builds upon
existing literature in order to provide a more comprehensive summary in a particular field, the number of studies
that can be meta-analysed is critical to ensure that the results are reliable and generalizable (Borenstein et al.,
2009). Besides, Zengin and Aksu (2017) found out that the majority of studies examining achievement in English
language learning through technology integration in Tirkiye tend to place greater emphasis to vocabulary learning
as opposed to other skills. Similarly, Kartal (2020) stated that writing and vocabulary skills were two of the most
common areas where technology has been found to be most effective. Therefore, we focus on analysing the
effectiveness of technology-enhanced language learning with respect to the most commonly researched outcomes
such as grammar, vocabulary and writing as well as overall achievement.

METHOD

Research Design

The impact of technology-enhanced language learning on Turkish learners’ achievement in English was
explored through meta-analysis. Meta-analysis is a statistical methodology of synthesizing the results of primary
studies on a particular subject (Littell et al., 2008). In line with common recommendations for steps involved in
the procedure of a meta-analysis (Ellis, 2010; Field & Gillett, 2010; Rosenthal & DiMatteo, 2001), this study is
conducted through the following steps: (1) collecting the studies, (2) evaluating them based on the inclusion
criteria, (3) coding study characteristics, (4) calculating effect sizes, (5) computing the mean effect size, (6)
assessing publication bias and heterogeneity, and (7) interpreting the results within the research field.

Literature Search

The literature search was completed through both national (Ulusal Tez Merkezi, Dergipark) and
international databases or search engines (ERIC, Taylor & Francis Online, Jstor, ScienceDirect, Ebscohost, and
Google Scholar). Keywords utilized in the exhaustive search involved the combination of the following terms in
both English and Turkish to address the dimensions of the research questions: instruction, learning, teaching,
computer assisted language learning, mobile assisted language learning, blended learning, flipped classroom,
achievement, and experimental. The database search yielded a total of 2356 studies. Following an initial title and
abstract screening, we reviewed the rest of the studies using the following criteria for inclusion.

Inclusion Criteria

Studies retrieved from the databases were screened based on several criteria: (1) The publishing date of the
study is 2018 the latest, (2) the full text is accessible in either English or Turkish, (3) the study investigated student
achievement in English as the outcome measure, (4) the sample is made up of EFL learners in Turkiye, (5) pretest-
posttest control group design was employed, (6) the teaching adopted for treatment group is computer-assisted,
mobile-assisted, blended or flipped classroom, (7) instruction in the control group is delivered in traditional face-
to-face manner, and (8) statistics required for effect size calculation are reported.
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After the elimination of the studies that (1) investigated achievement in other subjects and languages, (2)
did not include Turkish learners of EFL, (3) did not have a control group, (4) were not accessible in full-text and
(5) did not present required statistics for effect size calculation, 52 primary studies were found to be eligible for
inclusion in the meta-analysis.

Coding Procedure

First author was the chief coder in the study. After he coded all the studies, they were randomly assigned
to four other coders, who coded 13 studies each. Two measures were applied to check the reliability in the coding
process. Agreement rate was calculated separately for each set of studies between the researcher and the other
coders. Average agreement rate ranged from 88% to 92%. Also, Cohen’s Kappa coefficient was calculated
independently in each set as in agreement rate. Cohen’s Kappa ranged from 0.82 to 0.88 (p<.001), which indicates
a high level of agreement (Landis & Koch, 1977). All the disagreements were later resolved through discussion
with the other coders.

Calculation and Interpretation of Effect Size

The effect size index employed is Hedges’ g, which provides a correction for Cohen’s d value since the
latter can be biased with small sample sizes. If a study involved multiple comparisons of achievement including
sub-skills, these effect sizes were averaged to compute the mean effect size for overall achievement. However, in
the analysis of the effectiveness of TELL on achievement in sub-skills as dependent variable, the effect sizes from
the relevant comparisons were retained and used for calculating the mean effect size for a particular sub-skill.
Random effects model was preferred as statistical model for this study on the assumption that the true effect may
vary across studies (Field & Gillett, 2010). Random effects analysis was chosen also because it makes it possible
to make inferences beyond the observed studies (Hedges & Vevea, 1998). Finally, the estimated effect sizes in
this study were interpreted in line with field-specific guidelines offered by Plonsky and Oswald (2014), who
recommended adopting the benchmarks of small (d=0.40), medium (d=0.70), and large effect (d=1.00) for mean
differences between groups (experimental vs. control) since these can be best at explaining the results within the
framework of L2 research. All analyses are conducted using meta-analysis packages metafor (Viechtbauer, 2010)
and meta (Balduzzi et al., 2019) in R software (R Core Team, 2021).

Publication Bias

Publication bias is considered to present a risk for the validity of meta-analysis (Jin et al., 2015); therefore,
the representativeness of primary research in meta-analysis should be considered. In this study, the assessment of
publication bias was performed through Begg and Mazumdar’s rank correlation test (Begg & Mazumdar, 1994)
and Egger’s regression test (Egger et al., 1997). Duval and Tweedie’s trim and fill method (Duval & Tweedie,
2000) was also implemented in case of an indication of publication bias to correct for a possible bias.

FINDINGS

Study Characteristics

52 primary studies were published between 1994 and 2018. The studies selected were proceedings (n=3),
journal articles (n =13), master’s theses (n =26) and PhD dissertations (n=10). The instruction mode in the
treatment group of the studies were blended (n =5), CALL (n=28), flipped (n=9) and MALL (n=10). Learner
samples were pre-school (n=2), secondary (n=7), high school (n=5), English Prep Class (n=26) and university
(n=12). Length of treatment were “1-4 weeks” (n=20), “5-8 weeks” (n=22), “9-15 weeks (n=8), and n/a (n=2).
The researchers of the studies participated as “one or both of the teachers” (n=34), “none of the teachers” (n=7)
and n/a (n=11). Considering the types of teacher effect in the studies, they were the same teacher ((n=31), different
teacher (n=10) and n/a (n=11). The achievement tests used were developed (n=31), adapted (n=5), or an existing
test (n=16). In the achievement tests, objective (n=29), open-ended (n=11) and mixed type (n=11) items were used.
Finally, sample sizes varied: “1-20 students” (n=23), “21-30 students” (n=20) and “more than 30” (n=9).

Main Effect Analyses

Main effect analyses were performed to compute the effectiveness of TELL on sub-skills such as grammar,
vocabulary and writing achievement as well as overall achievement, and the results of these meta-analyses are
presented in Table 1.
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Table 1. Meta-Analytic Results of Effect Sizes

Dependent

Variable k g SE 95% ClI z P Q 12

Grammar 14 0.600 0.122 [0.361,0.839]  4.919 <.001 32119 59525
Vocabulary 23 0698 0.084 [0.534, 0.862] 8.331 <.001 41592  47.105
Writing 10 0.940 0.180 [0.588, 1.293] 5.227 <.001 27388  67.138
Overall 52 0.729 0.082 [0.568, 0.891] 8.844 <.001 198985  74.370

In terms of grammar achievement, 14 studies that reported comparisons were meta-analysed to compute
the mean effect size of the impact of TELL. The results show a medium effect size (g=0.600, SE=.122, 95% CI:
[.568, .862]), which was found to be significant (z=4.919, p<.001). The distribution of these effect sizes was found
to be heterogeneous (Q=32.119, p<.001). In the analysis of the effect of TELL on vocabulary achievement, 23
studies that involved comparisons were included in the meta-analysis. TELL was found to have a medium-sized
effect on vocabulary achievement (g=0.698, SE= .084, 95% CI: [.534, .862]) and this result was statistically
significant (z=8.331, p<.001). Heterogeneity test indicated that the distribution of effect sizes in terms of
vocabulary achievement was heterogeneous (Q=41.592, p<.05). The other sub-skill investigated in the included
studies was writing achievement, and 10 studies reported the required statistics for effect size calculation in writing
achievement. According to the results, the effect of TELL on writing achievement was of medium-to-high level
(9=0.940, SE=.180, 95% CI: [.588, 1.293]), which was statistically significant (z=5.227, p<.001). Finally, 52
studies that met the inclusion criteria were synthesized to estimate the overall effectiveness of technology-
enhanced language learning methods. The mean ES was calculated as g=.729, SE=.082, 95% CI: [.568, .891]
under the random effects model. This result was found to be significant (z=8.844, p< .001), indicating a medium-
sized average effect according to Plonsky and Oswald’s (2014) rule of thumb for ES classification in L2 research.
Forest plots of the studies in each meta-analysis are provided in Appendix 1-4.

Table 1 also presents statistics regarding the heterogeneity across the studies included. The distribution of
the effect sizes obtained from 52 studies was found to be heterogeneous, (Q=198.985, p<.001) with 1°=74.370
showing a high level of heterogeneity. It was concluded that the differences between the included studies cannot
be attributed to sampling errors only. Therefore, moderator analyses were performed to determine whether the
effect sizes differ by moderator variables related to study and sample characteristics.

Moderator Analyses

Moderator analyses were conducted to determine if the effect of TELL on overall achievement in English
was moderated by study and sample characteristics. The results of moderator analyses are presented in Table 2.

Table 2. Moderator Analysis Results

95% CI

Variables k g SE Lower Upper Qs df p
Publication Type 4.346 3 .226
PhD dissertation 10 0.923 189 .553 1.292

MA theses 27 0.800 115 575 1.025

Journal articles 12 0.508 172 A71 .845

Proceeding 3 0.352 337 -.309 1.012

Instruction Mode 7.608 3 .055
Mobile-assisted 10 1.084 183 726 1.443

Blended 5 0.956 .268 430 1.481

Flipped 9 0.800 193 421 1.179

Computer-assisted 28 0.540 110 .325 754

School Level 16.255 4 .003
Pre-school 2 0.314 378 -427 1.056

Secondary school 7 0.673 197 .287 1.059

High school 5 1.047 .243 570 1.525

Prep Class 26 0.947 104 727 1.136

University 12 0.262 151 -.035 .559

Researcher Effect 2.966 2 227
One of teachers 34 0.826 107 .616 1.037

None of teachers 7 0.654 183 .295 1.012
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Unspecified 11 0.486 172 150 .822

Teacher Effect 2.355 2 .308
Different 10 0.833 163 514 1.151

Same 31 0.766 120 531 1.001

Unspecified 11 0.533 141 .256 .810

Achievement Test 1.379 2 .502
Developed 31 0.802 .106 .595 1.010

Existing 16 0.648 153 .347 .948

Adapted 5 0.527 257 .022 1.032

Items on Achievement Test 7.990 2 .018
Objective 29 0.572 109 .359 .785

Open-ended 11 0.954 .165 .631 1.277

Mixed 11 1.025 136 759 1.291

Publication Bias Assessment

Publication bias was assessed using two statistical tests based on funnel plot asymmetry. Both Egger’s
regression test and Begg and Mazumdar’s rank correlation test were found to be nonsignificant in both meta-
analyses on grammar (p=.16, p=.32 respectively) and vocabulary achievement (p=.782, p=.369). For writing
achievement, rank correlation test was found to be nonsignificant (p=.107), while Egger’s regression test indicated
a funnel plot asymmetry (p=.042). Therefore, Duval and Tweedie’s trim-fill test was performed for any missing
studies, which yielded three studies added. The adjusted effect size as a result of trim and fill test was found to be
g=.662 (95% CI: [.271, 1.054]), which could still be interpreted as of the same magnitude compared to g=.940
prior to trim and fill analysis considering Plonsky and Oswald’s (2014) benchmarks. Regarding the meta-analysis
on overall achievement, rank correlation test was nonsignificant (p=.089). However, as was the case in writing
achievement, Egger’s regression test was found statistically significant (p=.018) in the analysis of overall
achievement. Trim and fill method suggested 10 studies trimmed and filled, which yielded an adjusted effect size
of g=0.542 (95% CI: [.340, .714]). However, this did not change the interpretation of the magnitude of the effect
in accordance with Plonsky and Oswald’s (2014) benchmarks. As a result, it can be concluded that publication
bias was not a big concern for the interpretation of the effectiveness of TELL on achievement in English as reported
in this study. Funnel plots of the studies in each meta-analysis are provided in Appendix 5.

DISCUSSION & CONCLUSION

The current study aimed to examine the effects of TELL on achievement in English among Turkish learners
of English. We also anticipated a variability in effect sizes across studies and performed moderator analyses to
understand whether the effects vary by study and sample characteristics. The results revealed that TELL brings
medium to large positive effects to learning English among Turkish learners of English. This is a similar finding
when compared to other meta-analyses conducted previously.

The high effect size (g=1.084) found in studies on mobile-assisted language learning was in line with other
meta-analyses (Giizeller & Ustiinel, 2016, Lin & Lin, 2019), showing that mobile-assisted language learning can
indeed increase the achievement of learners of English. On the other hand, our finding was higher than those found
in two other meta-analyses (Sung et al., 2015, Taj et al., 2016), in which medium-sized effects were found for
mobile-assisted language learning. Regarding blended learning, several previous studies concluded blended
learning had a low effect on achievement (Bernard et al., 2014, Means et al., 2013, Vo et al., 2017). In the current
study, blended learning had a medium to high effect size (g=0.956), which is quite similar to the result of Cirak-
Kurt et al. (2018), in which primary research in Turkiye was synthesized with the aim of examining the impact of
blended learning (g=1.042). This indicates that blended learning has a high potential in increasing the academic
achievement among Turkish learners. A medium effect size (g=0.800) was associated with flipped learning studies
included in this meta-analysis, which is indeed higher than other meta-analyses reviewed (Cheng et al., 2019,
Karag6l & Esen, 2018, Lag & Saele, 2019, Van Alten et al., 2019). They included studies that examined
achievement in not only English but other subjects as well, which might show that flipped learning may not be
effective in all subject areas. However, two other recent reviews specifically related to language learning reported
somewhat similar findings. Arslan (2020) conducted a systematic review of 78 studies and found that flipped
classroom was frequently associated with positive results with respect to writing and speaking. Also, Vitta and Al-
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Hoorie (2020) reported a somewhat similar effect size of g=0.58 after accounting for publication bias in their meta-
analysis. Previous findings related to the effectiveness of computer-assisted language learning reported medium-
sized effects on achievement (Camnalbur, 2008; Grgurovic et al., 2013; Sharifi et al., 2018). Our finding is similar
(9=0.540) to these meta-analyses. However, computer-assisted language learning was found to have higher effect
sizes in some studies (Tomakin & Yesilyurt, 2013; Zhao, 2003), which both included studies over a shorter span
of time than those in this study. In addition, some of the included studies in Zhao’s (2003) meta-analysis examined
achievement in other languages. This indicates that computer-assisted language learning might have differing
effects across various target languages.

Moderator analysis regarding teacher effect indicated that the effect sizes were higher when experimental
and control groups were taught by different teachers compared to those taught by the same teacher, albeit not
statistically significant. This finding is different from Chang and Lin’s (2013) study. In their meta-analysis of web-
based English instruction in Taiwan, Chang and Lin (2013) calculated a slightly bigger effect size when the same
teacher was employed in both experimental and control groups. However, their finding did not reach statistical
difference either, which indicates further studies are needed to fully investigate the potential impacts of who
teaches the experimental and control groups.

Our finding regarding the item type in achievement tests as a moderator variable was found to be
statistically significant. We found that when achievement is measured based on achievement tests made up of both
objective and open-ended items, the effect size is larger, and only open-ended and only objective items yielded
lower effect sizes. This finding is contrary to In’nami and Koizumu’s (2009) meta-analysis of test format effects.
In’nami and Koizumu (2009) identified that multiple-choice tests were easier in both reading and listening
compared to tests of open-ended items. However, it should be noted that In’nami and Koizumu’s (2009) study
analysed the effects of test format in the performance of reading and listening skills, whereas achievement in our
study has been operationalized as overall success in English including not only reading and listening but also
writing, speaking, grammar, and vocabulary learning as measured in the primary studies.

The implications of these meta-analytic results regarding the effectiveness of different types of technology-
enhanced language teaching methods can be examined through the lens of various specific factors including the
type of technology used, instructional design adopted and contextual factors. First, it should be noted that the high
effect size associated with mobile-assisted language learning suggest that mobile devices are a useful tool to
improve language learning outcomes. This might be due to the fact that mobile devices offer students the flexibility
to learn anytime and anywhere (Kukulska-Hulme & Shield, 2008), which can in turn enhance motivation and
learning (Liu & Chu, 2010). In contrast, a somewhat lower effect size obtained from studies on computer-assisted
language learning might have resulted from the fact that computer-assisted language learning is mainly limited to
classroom settings, which might restrict motivation and engagement. On the other hand, the implementation of
blended learning requires careful instructional design informed by complex contextual factors (Garrison &
Kanuka, 2004), which may not always be very well-executed in practice. In the case of blended learning, the higher
effect size found in this study as opposed to previous meta-analyses may be due to the unique implementation of
blended learning in the studies reviewed, most of which utilized learning management systems specifically
designed to complement the coursebooks used, which may have contributed to the effectiveness of blending (Kintu
et al., 2017). Similarly, the effectiveness of flipped learning may depend on contextual factors such as learner
preparedness and engagement (Li & Li, 2022) as students are typically expected to deal with instructional materials
before attending the class to allow for active and interactive learning environment during class time.

The generalizability of the results of this study should be evaluated considering a number of limitations
associated with the inclusion and coding of primary studies reviewed. Firstly, we aimed to include as many primary
studies as possible that meet the inclusion criteria to minimize publication bias. Nevertheless, it is almost
impossible to be completely certain that no studies were left out. Although we included studies from as early as
1994, older studies might not have been available on the databases we searched through. Considering the
development of technology and technology use in education over the years, the effects should be interpreted in
line with the time span of the included studies. In addition, the achievement tests used in the primary studies have
all been examined carefully and coded appropriately. However, it is likely that some items tested multiple
outcomes in language learning. This is why the results of the relevant moderator analysis need to be evaluated in
line with this potential overlap between multiple skills. Another limitation is related to the moderator analyses in
which relevant moderator variables are not reported in some primary studies. For example, the moderator analyses
regarding the teacher effect and researcher effect were performed with one sub-group each formed by 11 studies
which did not report any information regarding the role of teacher and researcher, so they were coded as
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“unspecified”. However, the results might have been more complete if the related information had actually been
reported in the studies.

In conclusion, our meta-analysis yielded evidence to the superiority of technology-enhanced language
learning to non-technology in terms of achievement in English among Turkish learners of English. Based on this
result, we recommend English teachers implement technology in their classrooms. However, it is necessary to
consider that good teaching requires a careful pedagogical design of how to implement technology (Sharifi et al.,
2018). Caution should be exercised by teachers in not only managing the technical aspects of technology use but
also identifying the most appropriate approach for their own contexts (Zhou & Wei, 2018). Given the importance
of theoretical grounds of how technology is implemented in L2 teaching, we would like to recommend future
researchers conduct experimental research studies into the effects of technology use supported with learning
strategies. In addition, our findings regarding the methodological and sample characteristics of the studies included
seem to indicate that there is room for more research into the effects of technology-enhanced language learning at
primary school level, which is critical for the learning in later stages. Future researchers could also conduct more
studies to investigate how technology-enhanced language learning influences achievement in reading, listening,
and speaking skills since the number of studies that examined these was limited in our meta-analysis, which would
further increase our understanding of the effectiveness of technology in learning a language.
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APPENDIX

Appendix 1. Forest plot of meta-analysis on Grammar Achievement

Author

Kaplan, 2002
Kocaman & Iskender, 2016
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Karaca, 2007
Yarar, 2005
Saglam, 2016
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Odabasi, 1994
Bulut, 2018
Karakurt, 2018
Boyraz, 2014
Yilmaz, 2004
Kilickaya, 2005

Average Effect Size (Random Effects Model)
Heterogeneity: I = 60%, ©* = 0.1197, p <0.01

Hedges' g SE

-0.097 0.1991
0.589 0.2263
0.926 0.2459
0.269 0.2566
0.602 0.2711
0.896 0.2721
0.806 0.2745
0.778 0.3182
-0.447 0.3217
0.713 0.3240
1.037 0.3309
0.969 0.3317
1.006 0.4047
0.690 0.4843
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Hedges' g [95% Confidence Interval]

-0.097 [-0.487; 0.293]
0.589 [ 0.146; 1.033]
0.926 [ 0.444; 1.408]
0.269 [-0.233; 0.772)
0.602 [ 0.071; 1.133]
0.896 [ 0.363; 1.429]
0.806 [ 0.268; 1.344]
0.778 [ 0.154; 1.401]

-0.447 [1.077; 0.184]
0.713[ 0.078; 1.348]
1.037 [ 0.389; 1.686]
0.969 [ 0.319; 1.619]
1.006 [ 0.213; 1.799]
0.690 [-0.259; 1.639]

0.600 [ 0.361; 0.839]



Author

Saran, 2009
Okumus-Dagdeler, 2018
Guclu, 2018

Bilgin, 2010

Basoglu & Akdemir, 2010
Unveren-Gurocak, 2016
Tokac, 2005

Basoz & Cubukcu, 2014
Kocak, 1997

Ersoy-Ozer, 2017

Agca, 2012

Sengor, 2010

llhan-Agan, 2004

Tosun, 2015

Eren, 2015

lyitoglu, 2018

Kayaoglu, Dag-Akbas, & Ozturk, 2011
Basoz & Tufekci-Can, 2016
Kilickaya & Krackaw, 2010
Korlu, 2017

Dogan, 2016

Esit, 2007

Kose & Mede, 2018

Average Effect Size (Random Effects Model)
Heterogeneity: 1% = 47%, <° = 0.0745, p < 0.01

Hedges' g SE

0.872 0.1880
0.953 0.2517
0.809 0.2552
0.296 0.2568
0.171 0.2596
0.864 0.2745
-0.053 0.2755
0.482 0.2772
0.685 0.2813
1.159 0.2866
0.749 0.3002
0.869 0.3037
0.923 0.3055
0.187 0.3107
1.063 0.3137
0.687 0.3157
0.557 0.3226
-0.334 0.3339
1.064 0.3407
1.148 0.3439
1.353 0.3449
1.009 0.3565
0.742 0.3576
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Hedges' g [95% Confidence Interval]

0.872[0.504; 1.241]
0.953 [ 0.460; 1.447]
0.809 [ 0.309; 1.309)]
0.296 [-0.207; 0.800]
0.171 [-0.338; 0.679]
0.864 [ 0.326; 1.402)]

-0.053 [-0.593; 0.487]
0.482 [-0.061; 1.026]
0.685 [ 0.134; 1.236]
1.159 [ 0.598; 1.721]
0.749[0.161; 1.337]
0.869 [ 0.274; 1.464]
0.923 [ 0.324; 1.522)
0.187 [-0.421; 0.796]
1.063 [ 0.448; 1.678]
0.687 [ 0.069; 1.306]
0.557 [-0.075; 1.189]

-0.334 [-0.989; 0.320]
1.064 [ 0.396; 1.732]
1.148 [ 0.474; 1.822]
1.353 [ 0.677; 2.029]
1.009 [ 0.310; 1.708]
0.742 [ 0.041; 1.443)

0.698 [ 0.534; 0.862]



Appendix 3. Forest plot of meta-analysis on Writing Achievement

Author Hedges' g SE Hedges' g [95% Confidence Interval]
Guclu, 2018 0.743 0.2536 —— 0.743 [ 0.245; 1.240]
Ozdemir & Aydin, 2015 -0.012 0.2839 —— -0.012 [-0.569; 0.544]
Arslan & Sahin-Kizil, 2010 1.167 0.3027 — 1.167 [ 0.574; 1.760]
Tuna, 2017 1.058 0.3038 —_ 1.058 [ 0.463; 1.654]
Savran-Celik & Aydin, 2016 0.545 0.3086 e 0.545 [-0.060; 1.149]
lyitoglu, 2018 0.638 0.3144 = 0.638 [ 0.021; 1.254]
Umutlu, 2016 0.828 0.3408 —— 0.828 [ 0.160; 1.496]
Ekmekci, 2014 1.796 0.3572 —— 1.796 [ 1.096; 2.496]
Oz, 1995 0.967 0.4028 —— 0.967 [ 0.178; 1.757]
Aggun, 2014 2.227 0.4895 — 2.227 [ 1.267; 3.186]
Average Effect Size (Random Effects Model) - 0.940 [ 0.588; 1.293]

Heterogeneity: 12 = 67%, <> = 0.2127, p < 0.01 B T
3 2 1 0 1 2 3
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Author

Saran, 2009

Kaplan, 2002
Erdem-Cavdar, 2018
Kocaman & Iskender, 2016
Makaraci, 2004
Okumus-Dagdeler, 2018
Guglu, 2018

Basoglu, 2010

Karaca, 2007

Yarar, 2005

Saglam, 2016
Unveren-Giirocak, 2016
Tokag, 2005

Altay & Altay, 2017
Basdz & Cubukgu, 2014
Kogak, 1997

Ozdemir & Aydin, 2015
Harmanci, 2008
Ersoy-Ozer, 2017

Bilgin, 2010

Agca, 2012

Arslan & Sahin-Kizil, 2010
Sengér, 2010

Tuna, 2017

Guzel & Aydin, 2016
llhan-Agan, 2004
Savran-Celik & Aydin, 2016
Tosun, 2015

Eren, 2015

lyitoglu, 2018

Odabasi, 1994

Kayaoglu, Dag-Akbas & Oztiirk, 2011
Bulut, 2018

Karakurt, 2018

Boyraz, 2014

Basoz & Tufekgi-Can, 2016
Kiligkaya & Krackaw, 2010
Umutlu, 2016

Korla, 2017

Dogan, 2016

Yakut & Aydin, 2017

Can, 2018

Durak, 2006

Esit, 2007

Ekmekgi, 2014

Kose & Mede, 2018
Bozkurt, 2014

Ozer, 2017

0Oz, 1995

Yilmaz, 2004

Kiligkaya, 2005

Aggiin, 2014

Average Effect Size (Random Effects Model)
Heterogeneity: 12 = 74%, 1° = 0.2560, p < 0.01

Hedges' g SE

0.872 0.1880
-0.097 0.1991
-0.470 0.2060
0.589 0.2263
0.926 0.2459
0.953 0.2517
0.746 0.2537
0.171 0.2596
0.602 0.2711
0.896 0.2721
0.806 0.2745
0.864 0.2745
-0.053 0.2755
0.219 0.2766
0.482 0.2772
0.685 0.2813
-0.012 0.2839
1.008 0.2852
1.159 0.2866
1.596 0.2941
0.749 0.3002
1.167 0.3027
0.869 0.3037
1.058 0.3038
0.621 0.3046
0.923 0.3055
0.545 0.3086
0.187 0.3107
1.063 0.3137
0.801 0.3189
-0.447 0.3217
0.557 0.3226
0.713 0.3240
1.037 0.3309
0.969 0.3317
-0.334 0.3339
1.064 0.3407
0.828 0.3408
1.148 0.3439
1.353 0.3449
-0.185 0.3454
2.358 0.3482
0.470 0.3496
1.009 0.3565
1.796 0.3572
0.742 0.3576
0.310 0.3921
2.021 0.3951
0.967 0.4028
1.006 0.4047
-0.812 0.4843
2.227 0.4895
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0.872[0.504; 1.241]
-0.097 [-0.487; 0.293]
-0.470 [-0.873; -0.066]
0.589 [ 0.146; 1.033]
0.926 [ 0.444; 1.408]
0.953 [ 0.460; 1.447)
0.746 [ 0.249; 1.243]
0.171[-0.338; 0.679]
0.602[0.071; 1.133]
0.896 [ 0.363; 1.429]
0.806 [ 0.268; 1.344]
0.864 [ 0.326; 1.402]
-0.053 [-0.593; 0.487]
0.219 [-0.323; 0.761]
0.482 [-0.061; 1.026]
0.685[0.134; 1.236]
-0.012 [-0.569; 0.544]
1.008 [ 0.449; 1.567]
1.159[ 0.598; 1.721]
1596 [ 1.020; 2.173]
0.749[0.161; 1.337]
1.167 [ 0.574; 1.760]
0.869 [ 0.274; 1.464]
1.058 [ 0.463; 1.654]
0.621[0.024; 1.218]
0.923[0.324; 1.522)
0.545 [-0.060; 1.149]
0.187 [-0.421; 0.796)
1.063 [ 0.448; 1.678]
0.801[0.176; 1.426)
-0.447 [-1.077; 0.184]
0.557 [-0.075; 1.189)
0.713[0.078; 1.348]
1.037 [ 0.389; 1.686]
0.969[0.319; 1.619]
-0.334 [-0.989; 0.320]
1.064 [ 0.396; 1.732]
0.828 [ 0.160; 1.496]
1.148 [ 0.474; 1.822]
1.353 [ 0.677; 2.029]
-0.185 [-0.862; 0.492)
2.358 [ 1.675; 3.040]
0.470 [-0.215; 1.156]
1.009 [ 0.310; 1.708]
1.796 [ 1.096; 2.496]
0.742[0.041; 1.443]
0.310 [-0.459; 1.078]
2.021[1.246; 2.795]
0.967 [ 0.178; 1.757]
1.006 [ 0.213; 1.799]
-0.812 [-1.761; 0.137]
2.227[1.267; 3.186]

0.729 [ 0.568; 0.891]



Appendix 5. Funnel Plots
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Abstract

Adapting the lens of author identity and the development of textual ownership on academic integrity, the objective
of this study, which utilizes a convergent mixed-method design, is to investigate how pre-service English as a Foreign
Language (EFL) teachers view authorship and to uncover the factors they believe lead to plagiarism. A total of 46 first-year
pre-service EFL teachers participated in the study. To collect both quantitative and qualitative data, a questionnaire was
used and responses to scenarios were elicited. The quantitative data were analyzed using descriptive statistics, whereas the
qualitative data were analyzed through content analysis. This study revealed that learners had a basic understanding of
plagiarism. They emphasized time constraints, heavy workload, and lack of knowledge, fear of failure, motivation, and self-
confidence as reasons for violating academic integrity principles. Learners reported having a sufficient understanding of
producing their own written work, providing references, and the responsibility of being an author. However, they struggled
to express their ideas effectively in written form, which hindered the development of an appropriate authorial identity. This
study provides pedagogical implications for enhancing their understanding of authorial identity and preventing plagiarism
in tertiary-level language education. Based on these findings, a re-conceptualization of academic integrity discourse,
focusing on the developmental perspective and negotiation of identities and values, is suggested.

Keywords: Academic integrity, pre-service English language teachers, authorial identity, textual ownership

Yazar Kimligi Acisindan Akademik Dirustliik: Ingilizce Ogretmen
Adaylarmin Goriisleri Uzerine bir Arastirma
Oz

Akademik diristliigi, ikinci dil ediniminde yazar durusu ve metin sahipligi gelisimi baglaminda inceleyen bu
arastirma yakinsayan karma desenle tasarlannmustir ve Ingilizce 6gretmen adaylarinin akademik diiriistliige dair goriislerini
incelemeyi; akademik durtstlikk ilkelerinin ihlal edilmesindeki olasi nedenlere dair bakis acilarimi ayrintilamayi
amaglamistir. Calismanin katilimeilari Ingilizce 6gretmenligi boliimii birinci smifta 6grenim géren 46 6gretmen adayindan
olugmaktadir. Sormaca yoluyla toplanan nicel veriler betimsel istatistiklerle, katilimcilarin senaryolara verdikleri yanitlarla
toplanan nitel veriler ise igerik analizi yontemiyle incelenmistir. Arastirmanin sonucunda 6grencilerin yazar durusu ve
akademik diiriistliigiin bagdastirilmas1 konusunda temel diizeyde bir bakis agilarnim oldugu saptanmistir. Ogrencilerin
akademik diiriistliik ilkelerine uymama konusundaki siraladiklar1 nedenler arasinda agir is yiikii, 6devlerin tamamlanmasi
i¢in verilen kisith siire, hata yapma korkusu, bilgi, motivasyon ve dzgiiven eksikligi oldugu bulgulanmistir. Ogrencilerin
yanitlarindan yola ¢ikarak yazma siireclerinde kendi goriislerini agiklama konusundaki yeterliliklerinin az olmasmin bir
yazar durusu olusturmada engel oldugu sonucuna ulagilmistir. Bu bulgulardan yola ¢ikarak §gretmen adaylarinin akademik
diirtistliik ilkelerine bagli kalarak yazar durusunu anlamalarmi saglama ve yazar durusu konusundaki bakis acilarini
zenginlestirme konusunda 6gretim Onerileri agiklanmigtir. Bu bulgular ve tartisma noktalar 1518inda, akademik diirtistlik
konusundaki sdylem kaliplarinin ve ozelliklerinin yazmanim sosyal bir eylem, kimliklerin sunulmasi ve degerlerin
aciklanmasi olarak diisiiniilmesi yoluyla yeniden kavramsallastirilmasi dnerilmistir.

Anahtar kelimeler: Akademik diiriistliik, yazar durusu, Ingilizce 6gretmen adaylari, metin sahipligi
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INTRODUCTION

Academic integrity has been a crucial concept that holds both global and local significance within the
context of higher education. It has become a matter of profound public concern (McCabe & Pavela, 2000),
triggering contemporary discussions and challenges across several disciplines and institutions (Raz1 & Sahan,
2021). The rise in instances of academic integrity threatens the very essence of education’s value (Celik &
Lancaster, 2021) and clashes with the fundamental goals of higher education (Romanowski, 2021).

In the literature, different dimensions of violating academic integrity have been critically acknowledged.
To address learners’ violations of academic integrity principles, a variety of terms and types have been suggested
such as inappropriate text borrowing, falsification, academic dis/honesty, falsification behaviors, cheating, and
academic misconduct. Other instances encompass the invention and distortion of research results, mismanagement
and inadequate documentation of data, misrepresentation of information, creation of fraudulent data, and failure
to attribute contributions (Claxton, 2005). Among these, the concept of academic integrity takes a developmental
stance emphasizing the internalization of moral values like honesty and integrity (Smith, 2022, p. 2). This study
adopts academic integrity as a foundational concept and contextualizes plagiarism within the framework of
development (Kaposi & Dell, 2012). Building upon this foundational framework, this paper aligns with the notions
of the intersection between academic integrity and authorial identity.

The violation of academic integrity has been conceptualized as intentional and intentional. Intentional
plagiarism refers to copying or paraphrasing information without citing the original source (Strangfeld, 2019).
Unintentional plagiarism pertains to learners’ unfamiliarity with citation practices and their indecisiveness of
whether an idea belongs to them or is taken from another source (Strangfeld, 2019). Previous research documented
grounds and connections between academic integrity and underpinning reasons behind the violations of it.
Underlying reasons are reported to be time restriction, lack of language proficiency, overemphasis on assignments,
peer pressure (Strangfeld, 2019), the pressure of heavy workloads (Pennycook, 1996), source attribution confusion
(Breen & Maassen, 2005), and the complexity of assignments (Schrimsher et al., 2011).

Violations of academic integrity have been viewed as a significant indicator of writing development
(Pecorari & Petri¢, 2014). The most commonly reported issues in writing include the challenge of effectively
conveying learners’ ideas in their own words, creating a compelling authorial identity, mastering paraphrasing,
and ensuring proper citation (Abasi et al., 2006; Ellery, 2008). This case pertains to textual plagiarism, which is
“an issue of authorial identity in terms of students’ perceptions of who they are as writers” (Abasi, Akbari &
Graves, 2006, p. 114). This standpoint argues the need to treat plagiarism as a matter of “learning and development
rather than as moral transgression” (Pittam et al., 2009, p. 154). This line of thought proposes a shift towards a
discourse of the development of authorial practices like rhetorical intertextuality, which should be taught as an
ongoing process that “needs to be nourished and contextualized” (Howard & Jamieson, 2021, p. 401). In the
landscape of authorial identity, plagiarism is widely recognized as often unintentional (Pittam et al., 2009).
Building on this perspective, writing encompasses the reflection of the writer’s identity and self-understanding
(Kang, 2017). In this case, writers establish their credibility by presenting an identity that exudes authority and
conviction in their evaluations (Hyland, 2002). Relatedly, an authorial writer is considered to value writing, have
confidence in writing, take ownership of the text, embrace author identity, and have rhetorical writing objectives
(Cheung et al., 2018).

Embracing the developmental view of academic integrity, which encompasses “intent, interpretation, and
the nature of the academic community” (Kaposi & Dell, 2012, p. 822), this study employs an inter-textual
approach, viewing writing as a social practice. This approach offers insights into misconceptions, attitudes, and
perceived motivations underlying violations of academic integrity (Howard & Jamieson, 2021). This study
integrates the perspective of authorial identity into academic integrity because the exploration of authorial identity
directly engages with the educational practices central to upholding principles of academic honesty (Pittam et al.,
2009). Academic integrity as a central concern in tertiary-level language education has attracted substantial
scrutiny within the Turkish educational context. (Akbulut et al., 2008; Eret & Ok, 2014; Giizel & Razi, 2018;
Kacar & Isik-Giiler, 2021; Razi, 2015; Raz1 & Sahan, 2021; Yildirim & Razi, 2018). Among these, one line of
research documented factors influencing the tendencies of pre-service teachers to plagiarize online and the causes
of plagiarism (Eret & Ok, 2014). They documented that time restrictions, workload, and perceived difficulty of
assignments are reasons triggering plagiarism incidences. Institutional policies, peer pressure and individual
factors which include psychological and social factors were found to be causes of internet-triggered academic
dishonesty (Akbulut et al., 2008).
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Recently, Celik and Razi1 (2023) examined the impact of writing instruction which aims to train students
to enhance technical, moral, and rhetorical intertextuality skills to eliminate plagiarism cases among Turkish
secondary school students. They noted that this instruction was useful in alleviating plagiarism incidents and
facilitating writing practices such as delivery of the content, style, and organization. Prior studies also documented
potential causes of academic dishonesty in higher education. For example, Neumann, Leu and McDonough (2019)
investigated challenges faced by L2 learners while using sources in their writing. Examining essays and interviews,
they documented that plagiarism stems from the lack of comprehension of the target texts, failure to refine sources,
and incorporating them into their writing through proper paraphrasing and citation. In their review article, Pecorari
and Petric (2014) noted that a growing body of research focuses on terminological discrepancies, opinions
regarding the significance of textual plagiarism in language acquisition, different understanding, and disciplinary
variations in the perception of plagiarism. Given the diverse perspectives within the literature, there arises a need
to examine L2 learners’ awareness and understanding of academic integrity, particularly at the intersection of
academic integrity and the development of authorial identity.

Significance of the Study

In tertiary-level language education, ensuring academic integrity continues to be a significant and
contemporary aspect, and violations of academic integrity are widespread across different programs. Specifically,
understanding plagiarism among pre-service teachers is significant since they become the “gatekeepers of
academic honesty in their future roles as teachers” (Romanowski, 2021, p. 2). To address this emerging need, it is
necessary to gain insight into their perspectives on authorship and to provide guidance on improving their authorial
identity and promoting their knowledge to ensure academic integrity in written works.

Previous research has focused on authorial identity as s theoretical framework, which was formed by
analyzing learner viewpoints (Abasi et al., 2006; Pittam et al., 2009), and serves as the foundation for the
elimination of plagiarism. To address academic integrity and provide suggestions to prevent violations of its
principles, we need to decipher learners’ perceived reasons along with influential factors. According to Howard
and Jamieson (2021), providing training to learners to enable the establishment of authorial identities yields long-
lasting outcomes in eliminating plagiarism practices. Thus, adopting a perspective at the intersection of authorial
identity and academic integrity could provide insights into the role of textual ownership development from a
developmental perspective. Accordingly, the present study would provide insights into the learners’ understanding
of the grounds and connections between academic integrity and textual ownership.

Research Questions

The purpose of this study is to explore pre-service EFL teachers’ stances towards the intersection of textual
authorship and academic integrity and examine their perceived reasons for violating the principles of academic
integrity at the tertiary level. Addressing the viewpoints regarding the multi-faceted nature of academic integrity,
the following research questions were formulated:

1. How do pre-service EFL teachers perceive the concepts of authorship and textual ownership that surround
the landscape of academic integrity?

2. What are their perceived reasons for violating principles of academic integrity?

METHOD
Research Design

Drawing on the mixed methods paradigm, this exploratory study addresses a convergent mixed-method
design to decipher a composite picture of the participants’ understanding of academic integrity in higher education.
This type of design enabled the collection of quantitative and qualitative data in parallel and their analysis
separately. After the data collection stage, the results were merged to reveal a composite picture of the research
problem (Creswell & Creswell, 2018). In this study, the Student Authorship Questionnaire (SAQ) developed by
Pittam et al., (2009), which formed the quantitative data of the study, was used to elicit responses from pre-service
English language teachers about their understanding and perspectives of academic integrity. For the qualitative
data, Avoiding Plagiarism Scenarios (2015) was used to gather their evaluation of the scenarios by focusing on
assessing the severity of the behavior and whether a particular action constitutes academic misconduct. The
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rationale behind using both forms of data collection tools is to provide a complementary and composite picture of
the intersection between their conceptualization of authorship and academic integrity. This intersection could
establish grounds for and connections between how they perceive textual authorship in the landscape of academic
integrity. To support this source of data, the participants were asked to reflect on the reasons of plagiarism incidents
and whether they read the writing skills course policy about plagiarism.

Participants

This study was conducted in an EFL context at a Turkish state university. Convenient sampling was used
to recruit participants. A total of 46 first-year pre-service EFL teachers voluntarily participated in the study after
completing writing skills course delivered by the researcher. The writing skills course, which adopts a process-
genre-based approach, was delivered during the spring semester of 2022. In the course syllabus, they were
provided with an academic integrity policy statement, including the definition of plagiarism and the types of
academic integrity violations. At the beginning of the semester, they were also provided with a sample
demonstration of similarity detection on Turnitin, which is similarity detection software. Upon completion of the
course, a questionnaire and evaluation of scenarios were shared with 62 students. As part of the ethical principles,
participants were informed about the confidentiality and purpose of the study through a consent form.

Data Collection and Analysis

The Student Authorship Questionnaire (SAQ) developed by Pittam et al. (2009) was administered to the
participants voluntarily. This data collection instrument contained 17 items with a five-point Likert-type scale
ranging from 1 (strongly agree) to 5 (strongly disagree). The items focused on eliciting participants’ understanding
of authorship, authorial identity, and approaches to writing. More specifically, the questionnaire items address
“aspects of authorial identity (confidence in writing-items 5, 6, 12, 15, 16; understanding authorship-items 1, 2;
and knowledge to avoid plagiarism-items 3, 4, 8), and reflect approaches to writing (pragmatic-items 10, 11, 17,
18; top-down-items 7, 14, and bottom-up-items 9, 13)” (Pittam et al., 2009, p. 162). The reliability of the original
questionnaire was “0.69 for confidence in writing, 0.62 for knowledge to avoid plagiarism, and 0.46 for pragmatic
approach to writing” (Pittam et al., 2009, p. 163). Additionally, selected scenarios (from the Leland Speed Library,
Mississippi College) were used to elicit their understanding of plagiarism in a concrete way and provide a
complementary picture of the topic. The participants were provided with four scenarios (Appendix B) and were
asked to identify whether a case is plagiarism and to rate the seriousness of the instances of plagiarism with the
elaboration of their perspectives about the underlying reasons. Complete data were included in the analysis and
incomplete responses were eliminated.

The data were analyzed in two phases. Initially, the quantitative data revealed from the participants’
responses to the questionnaire were analyzed by calculating the mean scores and standard deviations. According
to Pittam et al. (2009), higher scores indicate more authorial responses to the items in the confidence in the writing
section of the questionnaire, which includes the concepts of understanding authorship, knowledge to avoid
plagiarism, and a top-down approach to writing. On the other hand, higher scores denote fewer authorial responses
for the items in pragmatic and bottom-up approaches to writing. After the quantitative analysis, the qualitative data
revealed from their responses to the scenarios were analyzed. The qualitative data analysis stages suggested by
Creswell and Creswell (2018) were followed to elicit the emerging codes and themes. Accordingly, a data-driven
strategy was used to develop a list of significant statements, identify the meaning units in learner responses, label
emerging ideas through specific codes, and cluster and organize them into broader themes. A peer debriefing
technique was used to ensure the credibility of the elicited codes and themes. After the analyses of the qualitative
and quantitative data, the results were merged and presented in line with each question. To validate the findings
revealed from the qualitative data, a peer debriefing protocol was organized with another researcher to further
discuss the interpretations of scenarios and conclusions drawn from them. In the findings section, codes and themes
were elaborated, and related excerpts of participants’ responses were presented without making any changes in
linguistic accuracy and clarification.

Research Ethics

This study followed the guidelines containing the principles and codes of conduct suggested by the
American Psychological Association (APA). The required stages set by the institutional ethics committee were
followed. To ensure the confidentiality of the study, the responses to the questionnaire and cases in the scenarios
were anonymous to avoid collecting any potential information that might have provided identifying information
in relation to the respondents’ identities. Ethical approval for the study was obtained from the Institutional Review
Board of the Institutional Human Sciences Ethics Committee (Approval number: 2022/151).
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FINDINGS

Students’ Understanding of Authorship and Authorial Identity

The first set of questions examined pre-service EFL teachers’ understanding of authorship and their
perception of authorial identity. These findings were derived from the participants’ responses to the questionnaire
items. Analysis of the initial question showed that 51.7% of the pre-service teachers read the course policy about
plagiarism, whereas 48.3% did not read or remember the policy. Building on this initial insight, the analysis of the
questionnaire results revealed that their definition of plagiarism centered on a conceptualization of the term as
stealing, knowledge theft, stealing topics, using/copying someone else’s work, unethical concepts, inappropriate,
self-deception, violating rights, having bad consequences, and not giving credit to the owner. Further responses to
the questionnaire items were classified into related categories based on Pittam et al.’s (2009) categorization of
factors in the questionnaire. Confidence in writing (items 5, 6, 12, 15, 16) was about expressing concepts in their
own words, enjoying writing in their own words, not finding it difficult to express topic-specific concepts, being
confident, and not afraid of the impressiveness of their writing. The findings showed that participants mostly
reported positive opinions about their confidence in writing. More specifically, they reported enjoying writing in
their own words (M = 4.09, SD = 1.24), knowing what it means to express concepts and ideas in their own words
(M =4.20, SD =.757), and feeling confident about the impressiveness of their essay (M = 3.38, SD =.984).

The pragmatic approach to writing, specifically items 10, 11, 14, and 17, involves strategies for obtaining
better grades such as using sources instead of relying solely on their own words, coping with time constraints by
incorporating pre-existing material, and including a larger proportion of material from various sources in their
assignments. The results indicated that participants reported getting better marks when they used materials from a
variety of sources (M = 3.02, SD = 1.215) when getting higher marks by writing an essay with their own words
(M =3.71, SD =.843), and they considered writing an essay as a way of making arguments based on their thoughts
about the topic (M = 3.24, SD = 1.069).

In the category of understanding authorship (items 2, 3), the pre-service teachers reported knowing the
meaning (M =4.07, SD =.809) and responsibilities (M = 3.98, SD = .812) of being an author. As for their
knowledge to avoid plagiarism (items 1, 2, 4, 5, 8), they reported knowing how to provide references in their
written texts (M = 3.78, SD = .876) and agreed that they would never be accused of plagiarism (M = 4.18, SD =
.806) because they know how to refer to which parts of their written texts are not written by them (M = 3.69, SD
= 1.083). A comparison between using a top-down approach to writing (item 7) and a bottom-up approach to
writing (9, 11, 13) revealed that they reported considering what to express and searching for related evidence (M
=4.13, SD =.894), while they looked for available material and thought about the ways to put them together (M
= 3. 96, SD = .852). Their responses to the other items in this category showed that they reported employing
bottom-up processes less in their written products.

Students’ Perceived Reasons for Violating Academic Integrity

The findings addressed in the second research question were derived from the responses to the scenarios.
Overall, these findings revealed the pre-service EFL teachers’ perceived reasons for plagiarism. Analysis of the
responses revealed three emerging themes: (a) understanding authorship, (b) knowledge to avoid plagiarism, (c)
confidence in writing. Their responses to the scenarios revealed that they provided justifications or rationalization
the principles of academic integrity. Their concerns regarding their competencies and affective factors were more
widespread. Specifically, they referred to underpinning factors such as fear of making mistakes, lack of self-
esteem, motivation, self-confidence, and patience. They also reported concerns about their competencies, such as
having a lack of creative thinking skills, no sense of achievement in life, lack of knowledge about the topics in
writing, and lack of language expressions to convey their messages. Their reported reasons for violating the
principles and rules of academic integrity are provided in Table 1.

Table 1. Pre-service Teachers’ Perspectives about the Potential Reasons for Violating Academic Integrity

Time management heavy workload, loaded assignments
time constraints for assignments
no willingness to spend time on the assignments
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Competencies laziness
lack of creative thinking
lack of knowledge
having no idea about the subject
having no sense of achievement in life
lack of information to express themselves

Affective factors fear of failure
feeling demotivated
low self-confidence
lack of self-esteem
lack of moral values
lack of patience

Pragmatic justifications an easier and faster way to complete a written work
providing a better understanding of the content
difficulty of producing an original work
getting a good grade
nature of the topics

Regarding the pre-service teachers’ responses to open-ended questions in the scenarios, the first scenario
elicited reflections about using an automated translation program on the internet. Of the respondents who indicated
that this case was a violation of academic integrity, 50 % of them considered it to be serious or moderately serious
academic dishonesty. One prominent finding was that 50% of the respondents did not report this case as a crucial
violation of academic integrity. As for their reasons, the pre-service teachers considered this case as plagiarism
and they were found to provide longer and more elaborated explanations and justifications. The respondents who
considered this case as academic dishonesty indicated that using an automatic translation program is unfair, the
software creates the sentences by hindering the original work and diversity of ideas, by violating the
responsibilities of the writer, and by hindering learning and expression of thoughts, as exemplified below:

The student in the example is avoiding the work they need to put into their assignment by plagiarizing a
online translator. Translating online is not inherently bad, translating certain words or lexical chunks might
actually help you, but using the translator to try and rearrange the word orders by putting the entire sentence in
and presenting that as your work is plagiarism because a software wrote that sentence, not you. (Student 5)

All language has a particular set of expressing thoughts. Thinking in one way then translating it with
software would mean someone else would express that idea for you, and | believe that is not honest. (Student 16)

The participants who considered this case as an appropriate writing pattern pointed out that such software
programs can make the essay better, help put the work together, provide accurate language use, and enhance the
effectiveness of expressions. They also highlighted that the programs are publicly available and that it is not
copying a person’s work or stealing a piece of information. Some of the respondents referred particularly to the
intention of the students in the scenarios as shown below:

I think that it is not plagiarism because the student does not steal the knowledge of other people, they solely
use a program to express their knowledge in an easier way. (Student 23)

They also implied a lack of understanding about textual ownership and a weak sense of ownership of written
work through their responses. Some learners referred to the violation of academic dishonesty as being committed
by a human agent and considered other sources as an acceptable way of forming their written texts. Further, it was
revealed that they considered writing a text as a product rather than a process to be completed through multiple
stages, as exemplified below:

1t’s not plagiarism because you write your own ideas and knowledge. The internet helps you to put them
together. (Student 41)

I think that it is not plagiarism because the student does not steal the knowledge of other people, they solely
use a program to express their knowledge in an easier way. (Student 18)

Scenario two addressed the similarity of work that emerged as a result of the pair work and collaboration
on an assignment. The majority of them (57.1 %) did not acknowledge this as academic dishonesty and 91.7 % of
the participants considered this case as moderately serious or not serious at all. The majority of the respondents
highlighted that this case cannot be treated as plagiarism because it is collaboration, inspiring and scaffolding each
other, interacting, and exchanging ideas. They also put a specific emphasis on the course instructor’s guidance to
work together and on the nature of group work by legitimizing a proportion of their work, as illustrated below:
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I think this is not plagiarism. Because most of work belongs to me and it is allowed to discuss the problem
so | think this is natural to offer some identical portions. (Student 10)

In line with this finding, some of them considered the nature of collaboration as a reason and result of
plagiarism, as exemplified below:

Having been given instructions for group work beforehand makes it quite natural for such situations to
occur (Student 22).

Afterall there is an aim of encouraging collaboration, so it doesn't count as plagiarism. Except the
scenarios where the assignment should be done by individuals (Student 13).

The participants who considered this case as plagiarism emphasized the unequal distribution of work and
the need to submit their own original work. They also highlighted the necessity of fair and equal contribution of
the pairs and the differences in the expression of ideas and structuring of the style.

It is plagiarism because in group works everyone should do some work. Everyone should be equal. When |
use my group members’ findings or vice versa, this is stealing (Student 8).

I think collaboration is important but until a certain point. Students must do equal work (Student 16).

Scenario three examined pre-service teachers’ perspectives about the acceptability of submitting work
completed from another class. This scenario required them to consider whether submitting a paper assignment is
similar to the one submitted in another class violates the principles of academic integrity or not. Their responses
showed that 17.9 % of them did not consider it plagiarism, 14.3 % are not sure and 67.9 % thought that it was
plagiarism. In terms of the severity of its seriousness, 44 % considered it a very serious action whereas 32 %
considered as moderately serious, 24 % considered it not serious at all. Considering their reasons for considering
it as not plagiarism they thought that anyone has the right to do everything with their work, it is not similar to
submitting someone else’s work, the background information and cognitive effort and processes belong to the
same person. A number of misconceptions about textual ownership were uncovered through their responses as
shown in the examples below:

This is not plagiarism as everything belong to me. even if | change the sentences, they are written by me
and | think | can use them everywhere as long as sentences are belonging to me (Student 44).

Because it's not someone else's work. It's mine and | should be allowed to use my own work however i see
fit. And if the subject is the same for both classes, it's just unnecessary to write another paper. Also, if you realize
both your papers are similar, it's hard to change your own verbalization to make them look different and it's very
unnecessary and is just time consuming. (Student 6).

The pre-service teachers considering this act as plagiarism pointed out that it is not ethical and fair, it is
stealing your own work and self-plagiarism, it is recycling the work without citing, and there is a necessity to
change the verbalization of the original work. They also highlighted the need to present an original work as
exemplified below:

It is complete plagiarism. First, no allowance is given to use my work. Secondly, there is no citing either
referring. Besides, | think this is disrespectful (Student 3).

Even though | will be able to use my own work, it can still be count as a plagiarism. It is same as using
someone else's work and changing its cover and a few sentences. Just because it is written by me doesn't mean |
can plagiarize myself (Student 24).

The most surprising result emerging from this study was the responses to scenario four, which addressed
whether making a friend edit their work by developing new arguments, clarifying their written products, and
providing major contributions to make the essay more persuasive violates academic honesty or not. Overall, 42.9
% did not consider this case as a violation of the principles of academic integrity whereas 32.1 % considered it as
academic dishonesty. They further elaborated that this case refers to a reciprocal collaboration that enables them
to learn and get inspiration and feedback from each other. They also noted that it is not similar to providing
identical products, rather it is accepting help from a voluntary friend, as shown in the following responses:

I think this is not plagiarism because she re-writes sentences and she is volunteer about it. (Student 41)

Those sentences and the content belong to me. Needless to say, | didn't get anybody else's work. | don't
think it is bad that if one of my friends help me out looking over my paper or correcting some places in it. My
friend can help me out on the condition that he/she won't write it over again with their own ideas, only then it
would be plagiarism. (Student 12)
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The pre-service teachers considering this case as academic dishonesty were found to provide further
justification and the necessity of providing original work. They also referred to the need to provide references and
give credit to the original work as shown below:

It is a plagiarism since this is the same situation as using someone else's sentences and work without giving
them credits and expressing them as source (Student 45).

It is plagiarism because in addition to our own work, there are also the sentences of our friend. It would be
more appropriate for our friend to share his suggestions with us instead of rewriting and for us to blend and write
according to our own style (Student 21).

Different from these responses, some respondents referred to the writer’s intention in providing and getting
help with their assignments. The following response indicates the moral values of helping each other without
providing major contributions.

If she only gave advice on what and how should i change the crooked parts, it wouldn't be plagiarism
because that would be an actually good chance to learn and develop myself which is the moral aim of the
assignments. But writing some parts of my homework by his own and even adding some extra arguments is little
too much to be considered as innocent. (Student 32)

DISCUSSION & CONCLUSION

This study explored pre-service English language teachers’ reflections on the grounds and connections of
textual authorship in the context of academic integrity and their insights into reasons for violating academic
integrity. The results showed that while more than half of the participants reported reading course policy statements
for academic integrity, the others did not. Pre-service teachers shared their responses, indicating a foundational
understanding of academic integrity. They noted that they were comfortable with their writing and that they
prioritized obtaining better scores using a variety of sources.

To gain further insight into the participants’ reflections on the causes of academic integrity violations, their
responses to avoiding plagiarism scenarios were examined. Three themes emerged: (a) an understanding of
authorship, (b) knowledge to prevent copying, and (c) self-confidence in writing. They expressed their views
centered on a balance between top-down and bottom-up writing processes and indicated an understanding of
plagiarism elimination techniques. Their responses indicated a preference for considering the content and
searching for evidence over focusing on material integration. While sharing their positive attitudes towards
expressing concepts in their own words, they highlighted concerns regarding affective factors, such as fear of
making mistakes, low self-esteem, lack of willingness, and confidence in writing.

Another prominent finding was their differing perspectives on the use of automated translation software
for writing. While some participants reported benefits such as improving linguistic correctness and efficacy, others
considered them unethical ways of completing written work. They were found to legitimize the use of these tools
as a way to provide accurate language use, to enhance the effectiveness of their expressions. Surprisingly, some
learners referred to the violation of academic dishonesty through human agency; nevertheless, they considered
using other sources as an acceptable way to form their written texts. Since learners face persistent challenges in
understanding, selecting, and integrating source information (Neumann et al., 2019), providing training on
automated paraphrasing tools and enhancing their detection is needed (Roe & Perkins, 2022). Further programs
designed to enhance academic writing skills could potentially eliminate plagiarism (Perkins et al., 2018).

This study shown that they provided their perceived reasons for violating the principles of academic
integrity in relation to several factors of time management, competencies, affective factors, and pragmatic
justifications. This study provides evidence in relation to the reasons for violating the principles of academic
integrity. These practices were found to be motivated by helping friends, social norms governing this behavior,
time pressure, peer pressure, increasing course grades, fear of failure, laziness, lack of deterrence, and
competitiveness (Devlin, 2003; Franklyn-Stokes & Newstead, 1995; Noah & Eckstein, 2001; Park, 2003).
Learners are expected to fulfill multilayered requirements of writing due to the need to establish a stance towards
their propositions, get behind their words, and adopt an authorial stance (Hyland, 2002). This may pose a stumbling
block in the learners’ construction of an authorial identity unless they are provided with ways and strategies to
achieve these goals and meet the requirements. Examining learners’ construction of authorial voice through
citations, Sun et al. (2022) revealed that the underlying elements influencing these practices include are language
proficiency, reading skills, subject knowledge, commitment, and time constraints in writing, knowledge
construction, and self-beliefs. Enhancing these practices and considering the underlying elements could help
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strengthen the connection between adopting an appropriate authorial identity and ensuring academic integrity in
writing. To overcome the aforementioned challenges, previous research proposed the integration of positive ethics
framework (Gregory, 2021; Howard & Jamieson, 2021) and suggested a shift from asking "Is this good enough?"
to "Is this the best it can be?" (Pecorari & Sutherland-Smith, 2021, p. 308).

Regarding reflections on textual ownership, the participants reported a preference for employing a top-
down approach, involving contemplating ideas and seeking relevant evidence. There was less emphasis on
employing a bottom-up approach that pertains to working with available materials. In previous research, learners’
lack of knowledge about writing a specific genre (Rocha-Erkaya, 2009), and their lack of language proficiency to
express their viewpoints (Pecorari & Petric, 2014) were reported to be potential reasons for their violations.
Another intriguing finding was the differing perspectives of peer-collaborated academic dishonesty. While some
participants reported getting a significant contribution from a friend in the written work is a violation of academic
integrity due to a lack of originality, others viewed it as collaborative work. Challenging these entrenched fallacies,
providing genre exposure, and enhancing critical thinking skills could make major contribution to authorial
identity development (Yeh, 2021).

The learners’ lack of awareness of the types of violating academic integrity strengthens the idea that
awareness-raising activities on the forms of plagiarism and representation of an authorial stance in writing are
crucial components in higher education. Higher education institutions mainly use deterrent interventions and
penalties to overcome violations of academic integrity although there is no consensus on the correct behavior
(Gregory, 2021). Nevertheless, punishment may not be a useful strategy for changing learners’ perceptions of
academic dishonesty, because those who did not encounter negative consequences for academic dishonesty did
not have higher rates of academic dishonesty than those who did not (lves, 2017). Discussions surrounding
preventive actions should be reconceptualized. In this regard, adopting an intertextuality-oriented writing
pedagogy could help eliminate plagiarism incidents (Celik & Razi, 2023). Proposed by Howard and Jamieson
(2021), this approach supports rhetorical intertextuality by teaching learners to “write from sources rhetorically,
in a dialogue that involves themselves, their sources, and their audience” (p. 397). This perspective suggests
positive ethics and prioritizes engagement of students in interaction with texts and their sources (Howard &
Jamieson, 2021). Another effective policy could be considering learners as members of the academic community
(McNeill, 2022).

In higher education institutions, guidelines have been proposed to cultivate the conventions of paraphrasing,
quoting, and summarizing to ensure honesty and integrity in writing. Further, higher education institutions could
develop strategies to cultivate a deeper understanding of authorship, highlighting the importance of original work,
and offering advice on ethical writing techniques. Adopting a developmental perspective on academic integrity
could also lead to long-lasting effects. Specifically, to eliminate breaches of academic integrity, learners should
be viewed as authors rather than violators of principles and moral values (Howard & Jamieson, 2021). Although
the intentional and unintentional dichotomy provides insights into academic dishonesty, it mirrors outcomes of
entrenched inequalities grown across K-12 educational histories (Strangfeld, 2019). Thus, we need the
dissemination of clear guidelines, course policies, and appropriate practices across different grade levels. Further,
fostering learners’ academic literacy skills can be facilitated through the employment of academic integrity
policies and enhancing the development of textual ownership. Notably, we need a reconceptualization of the
discourse of academic integrity with a particular focus on the role of academic literacies as a social practice
(Thacker, 2022) and negotiation of identities.

As a further study, the educational philosophies of the institutions and the previous academic experiences
of the learners may be the subject of future studies. Future research could investigate how cultural differences and
contextual factors affect how academic integrity is perceived and examine the efficacy of initiatives to encourage
ethical writing among pre-service EFL teachers. Teachers’ challenges in their classes and learners’ difficulties
stemming from their language proficiency and background knowledge of a topic remain to be elucidated.

Statements of Publication Ethics: The researcher followed the ethical guidelines and principles by
ensuring the anonymity of participant responses throughout all phases of the study. The participants were involved
in the study on a voluntary basis after the completion of the semester to avoid the potential impact of the course
instructor and course-related concerns. The study was approved by Sinop University Ethics Committee of Human
Research with a decision number 2022/151 on 15.09.2022.
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APPENDIX

Appendix A. Student Authorship Questionnaire (Pittam, Elander, Lusher, Fox & Payne, 2009)

3
[S)
<
29 3 = 2
D = = © [=]
s§g § 5 & 5 |§ |4
Hhs | O z < 7] = D
1| I know how to provide references for citations and | 2.2 6.7 178 | 57.8 15.6 3.78 .876
quotations in my written work.
2| 1 know what it means to be the author of a piece of | 0 6.7 8.9 55.6 28.9 4.07 .809
written work.
3| 1 know what the responsibilities of an author are 0 6.7 13.3 | 55.6 244 3.98 .812
4| 1 would never be accused of plagiarism 0 22 178 | 40 40 4.18 .806
5| I enjoy writing in my own words 8.9 2.2 111 | 26.7 51.1 4.09 1.240

6 | find it difficult to express topic-specific conceptsin | 4.4 311 | 378 | 111 15.6 2.98 1.076
my own words

7| When writing an essay | begin by thinking about what | 2.2 44 6.7 51.1 35.6 413 .894
I want to say, and then look for evidence relating to
that.
8| | know how to show which parts of my essay were | 2.2 178 | 178 | 37.8 244 3.69 1.083

not written by me.

9| Doing an assignment is all about finding material in | 17.8 222 | 356 17.8 6.7 2.73 1.156
books, journals and the Internet and arranging it in
the form of an essay

1| I just don’t have time to put everything in my own | 24.4 311 | 20 20 44 2.49 1.199
0| words when writing an essay.
1| 1 get better marks when | use more material taken | 13.3 222 | 222 | 333 8.9 3.02 1.215
1| directly from books, journals or the Internet in my

essays.
1| | know what it means to express a concept or ideain | 0 22 13.3 | 46.7 37.8 4.20 757
2| my own words.
1| Whenwriting an essay | begin by looking for material | 0 133 | 44 60 222 3.96 .852
3| I can include and then think about how I can put it

together.
1| Writing an essay is all about making an argument | 4.4 222 | 289 | 333 111 3.24 1.069

4| based on my own thoughts about the subject.

1| lam confident that when | write an essay it will look | 2.2 133 | 444 | 244 15.6 3.38 .984
5| impressive.

1| I am afraid that what | write myself about a topic in | 8.9 289 | 311 |20 111 2.96 1.147
6| my essay will look weak and unimpressive.

1| Igethigher marks by writing more of my essay inmy | 2.2 4.4 26.7 | 53.3 13.3 3.71 .843
7| own words.
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Appendix B. (Avoiding Plagiarism Scenarios, 2015)

Scenario 1: You are in an advanced language class and are stumped trying to write a composition so you write some sentences
in English and use an automatic translation program on the Internet to help you out. This is okay, since it’s like using a
dictionary, and the professor said dictionaries were allowed. Is that academically honest?

Yes

No

Not Sure

a) Why is this or is not plagiarism?

b) If you consider this plagiarism, how serious do you think this is?

Not Serious at all

Moderately Serious

Very Serious

Yes: 44.8% Not Serious at all : 50%
No: 31% Moderately Serious: 37.5%
Not sure: 24.1% Very Serious: 12.5%

Scenario 2: Your professor allows collaboration on homework assignments and encourages study groups but still expects you
to do your own work. You and two friends discuss the problem and work through it together. Portions of your final work are
identical, but that should be okay, since most of the work is your own. Can you be charged with academic dishonesty?

Yes

No

Not Sure

a) Why is this or is not plagiarism?

b) If you consider this plagiarism, how serious do you think this is?

Not Serious at all

Moderately Serious

Very Serious

Yes: 32.1% Not Serious at all: 37.5%
No: 57.1% Moderately Serious: 54.2%
Not sure: 10.7% Very Serious: 8.3%

Scenario 3: You notice that a paper assignment in your class is just like one you wrote for another class. You change the cover
sheet and a few sentences in the introduction and turn it in. This is okay because it is your own work, right?

Yes

No

Not Sure

a) Why is this or is not plagiarism?

b) If you consider this plagiarism, how serious do you think this is?

Not Serious at all

Moderately Serious

Very Serious

Yes: 17.9% Not Serious at all: 24%
No: 67.9% Moderately Serious: 32%
Not sure: 14.3% Very Serious: 44%

Scenario 4: You ask a friend, who is a good writer, to look over your paper. She is happy to help and finds many awkward
phrases and ambiguous assertions, which she re-writes for you. She even develops a few new arguments to help support your
thesis. You are happy because she was able to express clearly and persuasively what you had been trying to say all along. Is
this academic dishonesty?

Yes

No

Not Sure

a) Why is this or is not plagiarism?

b) If you consider this plagiarism, how serious do you think this is?
Not Serious at all

Moderately Serious

Very Serious

Yes: 32.1% Not Serious at all: 42.3%
No: 42.9% Moderately Serious: 26.9%
Not sure: 25% Very Serious: 30.8%
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Abstract

This study investigates how the concept cartoons-supported 5E model affects secondary school students'
mathematics performance and motivation. A pre-and post-test design with a control group (CG) and experimental group
(EG), a quasi-experimental quantitative method, was employed in the study. The participants of the study were 7th-grade
students of a public secondary school in the Western Black Sea region in the academic year 2021-2022. EG had 16 students,
and CG had 18. Concept cartoons prepared according to the 5E learning model were used in EG. On the other hand, CG
was instructed according to the curriculum, and there was no concept cartoons-supported exercise. In the study, the 20-
question multiple-choice Mathematic Achievement Test prepared by Ozkan (2019) and the Mathematics Motivation Scale
developed by Uzel et al. were administered to the groups twice as a pre-test and post-test. Mann-Whitney U and Wilcoxon
signed-rank tests were employed in the data analysis. As a result of the study, no significant differences were found between
EG and CG regarding "mathematics performance" and "mathematics motivation" variables. Several suggestions were made
based on study results.

Keywords: 5E Learning Model, concept cartoons, mathematics achievement, motivation, ratio/proportion

Kavram Karikatiirleri Destekli SE Modelinin Ortaokul Ogrencilerinin

Matematik Basarilarina ve Motivasyonlarina EtKisi
Oz

Bu aragtirmanin amaci kavram karikatiirleri destekli SE 6grenme modelinin ortaokul 6grencilerinin matematik
bagarilarina ve matematiksel motivasyonlarma etkisini incelemektir. Arastirmada nicel arastirma yontemlerinden 6n test-
son test kontrol gruplu yari deneysel desen kullanilmistir. Arastirmanin Orneklemi 2021-2022 6gretim yilinda Bati
Karadeniz Bolgesinin bir il merkezinde bulunan resmi bir devlet ortaokulunun 7. sinif 6grencilerinden olugsmaktadir. Deney
grubunda 16, kontrol grubunda 18 6grenci bulunmaktadir. Deney grubuna SE dgrenme modeline gore hazirlanan kavram
karikatiirleri uygulanmistir. Kontrol grubuna ise dgretim programinda belirtilen sekilde uygulama gerceklestirilmis olup
kavram karikatiirlerinin kullanildig1 herhangi bir uygulama yapilmamistir. Arastirmada Ozkan (2019) tarafindan hazirlanan
20 soruluk ¢oktan segmeli matematik basari testi ve Uzel ve digerleri (2018) tarafindan gelistirilen matematiksel motivasyon
6lgegi kullanilmus olup gruplara 6n-son test olmak iizere 2 kez uygulanmigtir. Verilerin analizinde Mann Whitney U testi
ve Wilcoxon isaretli siralama testi kullanilmistir. Arastirma sonucunda matematik basarisi ve matematiksel motivasyon
degiskenleri agisindan deney ve kontrol gruplar arasinda anlamli bir fark bulunmamustir. Ayrica matematik basari testi ve
matematiksel motivasyon 6l¢eginden alinan puanlar arasinda korelasyon analizi yapilmis ve iki grup arasinda anlamli bir
farkin olmadigi goriilmiistiir. Arastirma sonuglarina dayali olarak gesitli dnerilerde bulunulmustur.
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INTRODUCTION

Currently, the methods of the constructivist approach, which involves students taking an active role, are
used in teaching (Asan & Giines, 2000). The constructivist approach is based on students' independent and self-
directed learning under the teacher's guidance and structuring the knowledge in mind (Biiyiikkarci, 2019). The
constructivist approach encourages children to structure knowledge in their minds into something that carries
meaning. Students satisfy their curiosity by asking questions about the things that pique their interest and engage
in the scientific method through open-ended inquiry (Martin, 2000). Today's information and technology societies
need teaching methods, techniques, and approaches that aim to raise individuals who can develop solutions to
problems, who can reason, and who have the ability to think freely without rote learning (Unal, 2003). Among
these, the 5E Learning Model has an important place. The 5E Learning Model is a five-stage model developed by
Rodger Bybee, namely, Enter, Explore, Explain, Elaborate, and Evaluate (Bybee, 2002). Most of the studies
conducted in Turkey on the 5E model are concentrated in natural sciences (Higcan, 2008).

Fish (1999) states that the 5E learning model significantly improves learning, increases retention in concept
learning, develops positive attitudes toward science, enhances the ability to make comparisons, and improves
scientific process skills (as cited in Biyikli, 2013). Studies using concept cartoons-supported 5E learning models
have attracted attention in recent years. They showed that concept cartoons teach concepts effectively and
eliminate misconceptions about science. Taglidere (2021) conducted a study examining the 5E learning model
with concept cartoons in natural science education. In this study, he showed that using concept cartoons with
enriched conceptual change texts effectively increased conceptual understanding and reduced misconceptions.
According to Cetinkaya et al. (2022), using concept cartoons based on multicultural education in natural science
education is an effective educational tool for increasing students' academic performance. Webb et al. (2008) found
that concept cartoons can be used in natural science lessons to initiate and enrich classroom discussions. They
created a conceptual framework that facilitates the discussion process, making this framework available to students
by relating it to concept cartoons. The study's results showed that such an approach improved students' reasoning
processes.

Regarding the studies on the 5E learning model, especially those in which concept cartoons support this
model, most focus on natural sciences, and the number of studies addressing mathematics and geometry is limited
(Y1lmaz, 2018). Mathematics education aims to develop students' understanding of mathematics concepts and the
ability to make connections between them (Van de Walle et al., 2012). Students must be provided with appropriate
learning settings and opportunities to achieve this. Students' failure to construct meaning can lead to various
difficulties and misconceptions in learning (Ozmantar et al., 2008). Considering this situation and the perception
that the mathematics course is challenging, it should be made enjoyable and understandable. Conceptual teaching
can be realized with students' active participation in the learning process. One of the ways to do this is to use
concept cartoons in mathematics teaching, which have been used in recent years, especially in natural science
lessons. Concept cartoons help students develop different ideas and encourage them to research by relating things
to their prior knowledge (Kiling, 2008). Kabapinar (2005) defines concept cartoons as the pictorial illustration of
the discussion of three or more characters on a topic. Concept cartoons have many benefits (Dabell, 2004),
including revealing students' prior knowledge and ideas, making them critically approach thoughts, letting them
develop alternative perspectives, increasing interest and motivation towards the course, enabling them to make
self-criticism by creating a discussion environment, developing the skill of advocating their ideas and self-
expression, initiating and maintaining discussions, and overcoming misconceptions. A concept cartoon is a method
for teaching a concept; it prevents misunderstandings and conveys a scenario through characters (Yurtyapan et al.,
2017). Concept cartoons are used to question and criticize knowledge, create discussions, and reach a conclusion
by structuring the knowledge (Oren, 2009). Concept cartoons can be used to reveal students' misunderstandings
and misconceptions. A teacher who knows his/her students' misconceptions helps them create discussions and
scientific research to get detailed information about the concepts using concept cartoons. This way, learning can
be maximized, and misconceptions can be corrected (Creswell, 2003).

According to Celik and Giindogdu (2016), using concept cartoons in IT courses increases student
performance. It ensures retention of what has been learned. Gomez (2014) argues that cartoons, caricatures, and
comics are essential tools for developing learning and creativity, making learning enjoyable, and encouraging
students to think outside the box. Cil (2014) states that using conceptual change texts supported by concept
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cartoons significantly affects the development of primary school students' views about the nature of science.
Concept cartoons provide students with different perspectives. Students are allowed to defend their views using
practical reasoning. These features and the learning environment created by concept cartoons, which are very
effective in initiating discussions, also facilitate student evaluation (Cil, 2014). Atasoy et al. (2020) emphasized
that concept cartoons in school hallways effectively improved pre-service teachers' perceptions of informal physics
learning, promoted scientific literacy, created an alternative learning environment, and helped them overcome
prejudices towards physics courses. Aydin (2015) found that using computer-based concept cartoons positively
affected 7th-grade students' light pollution awareness. Ozmen et al. (2012) found that laboratory activities enriched
with concept cartoons effectively explained acid-base concepts and captured students' attention. Similarly, Balim
et al. (2014) took the views of science and technology teachers on implementing a problem-based and concept
cartoons-supported learning approach. They found that concept cartoons effectively encourage students'
participation in the lesson, create an environment for discussion, and ensure learning retention because they contain
visual elements and capture students' interest. Meri¢ (2014) stated that concept cartoons in science and technology
classes have a positive impact on secondary school students' conceptual understanding and motivation related to
academic performance and are effective in identifying misconceptions. On the other hand, Meri¢ (2014) stated in
the same study that the groups did not significantly differ according to the use of concept cartoons regarding
students' motivation toward research, communication, collaboration, and participation. Similarly, Atasayar Yamik
(2015) concluded that concept cartoons did not significantly increase students' motivation to learn natural sciences.
Teaching methods supported by concept cartoons, which are more common in natural science, can also be used in
mathematics teaching. Concept cartoons can be used in teaching concepts and developing various skills, such as
mathematical reasoning and problem-solving.

Research shows that mathematics is one of the most challenging subjects for students to understand and
perform. The fact that the mathematics courses are relatively abstract compared to other courses and that young
students encounter this class for the first time makes it difficult for them to comprehend. Therefore, using concept
cartoons is an excellent way to make mathematics more enjoyable and retain what is learned. (Batdal Karaduman
& Elgun Ceviz, 2018). Studies on using concept cartoons in mathematics education have intensified recently
(Aygiin et al., 2020; Pekel, 2021; Yilmaz, 2018; Yiirekli, 2020). However, their number is still low compared to
the ones in natural sciences. Dereli (2008) conducted studies on integers, Erdag (2011) on decimal fractions, Goksu
and Koksal (2016) on lines, angles, and polygons, Korucu (2009) on polygons, and Yilmaz (2018) on area and
land measurements. Sengiil (2011) reported that concept cartoons significantly affected secondary school students'
perceived self-efficacy in mathematics, Kaplan et al. (2014) reported that concept cartoons were effective in
resolving misconceptions encountered in square roots, and Karahan and Caganaga (2017) reported that concept
cartoons made concepts approachable and increased interest in geometry classes. Goksu and Koksal (2016)
emphasized that applying constructivist teaching approaches with concept cartoons in geometry lessons improved
students' problem-solving skills, and they could demonstrate what they had learned in performance tasks. The
study also concluded that concept cartoons-supported lessons contributed to the development of students' affective,
social, and cognitive characteristics through results obtained from interviews with students.

Marques et al. (2023) conducted a concept cartoons-supported STEM experience in a mathematics class
with 10th-grade students. The study results showed that the cartoons effectively helped students to learn new
concepts in STEM domains. The same study suggested that concept cartoons have pedagogical potential to
promote the STEM approach and can be considered an innovative communication source. Pekel (2021) examined
how usual and argumentation-based concept cartoons affected students' performance and found a significant
difference in favor of the experimental groups. He revealed that the academic performance of the group using
argumentation-based concept cartoons was higher than that of the group using usual ones. Aygin et al. (2020)
found that applications with concept cartoons contributed positively to students' use of mathematics terms,
symbols, and concepts, and using concept cartoons in learning environments is beneficial. In her study on
identifying and eliminating misconceptions of secondary school students about integers using concept cartoons,
Yirekli (2020) found that concept cartoons partially eliminated misconceptions. On the other hand, based on her
observations, she found that concept cartoons increased students' motivation and positively affected their interest
in mathematics. Students' motivation is as important as the methods and techniques used in learning. Studies
(Glynn et al., 2005; Palmer, 2007) have shown that motivation influences learning. Motivation is the degree of
continuity in an individual's attempt to take action and realize his/her goal (Adler et al., 2001). ispir et al. (2007)
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defined mathematics motivation as students' active participation in mathematics and willingness to learn.
Regarding Palmer (2007), highly motivated students are happy, attentive, and aware of their tasks and
responsibilities.

In separate studies conducted with a quasi-experimental model, Yagict (2019) and Batdal Karaduman and
Elgun Ceviz (2018) reported that effective use of concept cartoons increased 3rd & 4th-grade primary school
students' mathematics performance. Yilmaz (2018) found that EG's mathematics performance, in which the
concept cartoons-supported 5E model was used, was significantly higher than CG's mathematics performance, in
which the instruction was made within the scope of the curriculum. Katipoglu (2016) used entertaining and
humorous cartoons to teach natural numbers to 6th-grade students, concluding that they effectively increased
students' mathematics performance. Kaplan and Oztiirk (2015) found that using concept cartoons in teaching
divisibility and prime numbers to secondary school students increased their mathematics performance. Samkova
(2018) stated that concept cartoons were more effective than written texts in eliminating misconceptions about
fractions. Regarding secondary school students' mathematics performance, Onal and Cilingir Altiner (2022) found
a significant difference between EG and CG, in which concept cartoons and the classical approach were used,
respectively. On the other hand, Gokkurt Ozdemir et al. (2021) conducted a mixed-methods study using concept
cartoons to eliminate misconceptions among secondary school students in mathematics courses. There was no
significant difference between groups in eliminating misconceptions. However, qualitative findings indicated that
using concept cartoons in mathematics courses made the lesson entertaining; the cartoons captured attention,
increased interest in the class, and allowed the visualization of the topics. Gler (2010) used concept cartoons in
teaching natural numbers and found that using concept cartoons did not affect 6th-grade students' mathematics
performance. Similarly, Korucu (2009) compared the impact of cartoons-used and computer-assisted instruction
methods on students’ mathematics performance while teaching polygons. The groups did not significantly differ
regarding students' mathematics performance.

The feature distinguishing this study from the others in the literature is using a concept cartoons-supported
5E learning model in ratio/proportion teaching. The concept of ratio and the ability to think proportionally are
present in every aspect of life. The concept of ratio is mentioned in the relationship between the amount of water
and other substances in the human body, the amount of oxygen and hydrogen in the air, and the relationship
between force and mass. The concepts of ratio, proportion, and proportional thinking form the basis of many
natural science and mathematics concepts (Karagdz Akar, 2010). Therefore, it is crucial to understand this topic.
Thompson and Thompson (1994) defined the concept of ratio as "a measurement obtained as a result of the
multiplicative comparison of two multiplicities belonging to different measurement spaces." The concept of
proportion has been defined by Lamon (1995) as "the equality of two ratios showing the same relationship" (as
cited in Karag6z Akar, 2010). The concept of ratio/proportion in mathematics is the basis of many subjects. Most
topics in the mathematics curriculum (MoNE, 2018), such as motion problems, measurement, fractions,
probability, percentages, and similarity, are related to ratio/proportion. Secondary school students' mathematics
skills related to ratio/proportion affect their success in other courses. Therefore, it is crucial to explore students'
level of associativity in ratio/proportion topics (Yakar, 2020). MoNE (2005, 2009) states that the concept of
proportion in mathematics curricula should not only be considered as equalizing two ratios or finding the term that
is not given; it also includes recognizing proportional quantities and multiple representations of relationships
between quantities as numbers, tables, graphs, and equations. In addition, these curricula also include statements
that proportion is an essential tool for integrating many basic mathematics concepts and that students use
proportion in some linear equations, scales, and finding the ratio of circumference to diameter. Therefore, this
study is significant in using concept cartoons in mathematics education and visualizing the topic of ratio/proportion
through concept cartoons. In this study, the topic of ratio/proportion was illustrated through concept cartoons and
made attractive to students. No study was conducted with 7th-grade students using concept cartoons-supported 5E
model on ratio/proportion in the relevant literature. Based on the thought that using different methods in teaching
mathematics, in which students are active and learn by having fun, is essential, this study aims to investigate how
concept cartoons-supported 5E model in teaching ratio/proportion topics affects students' performance and
motivation. In addition, it is hoped that the concept cartoons, the teaching materials proposed in this study, would
be used by students, pre-service teachers, and teachers. In this regard, this study contributed to the relevant
literature in this context.

This study focuses on the effect of teaching ratio/proportion using the concept cartoons-supported 5E model
on 7th-grade secondary school students' mathematics performance and mathematics motivation.
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Research Problem

How does using the concept cartoons-supported 5E model in teaching ratio/proportion topics affect the
mathematics performance and motivation of 7th-grade students?

Sub-problems of the study:

1.Is there a statistically significant difference between the MAT scores of EG taught with the concept
cartoons-supported 5E model and that of CG taught according to the current curriculum (MoNE, 2018)?

2.1s there a statistically significant difference between the MMS scores of the EG taught with the concept
cartoons-supported 5E model and that of the CG taught according to the current curriculum (MoNE, 2018)?

3.Is there a statistically significant difference between the MAT and MMS scores of EG taught with the
concept cartoons-supported 5E model?

4.1s there a statistically significant difference between the MAT and MMS scores of CG, taught according
to the current curriculum (MoNE, 2018),

5.1s there a significant relationship between EG's and CG's MAT and MMS scores?

METHOD

Research Design

This study used a pretest-posttest quasi-experimental model with a CG. In this model, measurements are
made before and after the application (Blylkéztirk et al., 2013). This method was chosen because the study
examined the effect of lesson plans and activities prepared according to the concept cartoons-supported 5E model
on students' mathematics performance and motivation. The study included experimental and control groups, intra-
group (experimental-control), and in-group (pretest-posttest) measurements. The groups' mathematics
performance and motivation were measured twice, before and after the application, using the same tools. The
independent variable was implementing the concept cartoons-supported 5E model, and the dependent variable was
students' mathematics performance and motivation. The study design is displayed in Table 1.

Table 1. Study Design

Pre-Test Post-Test
N Mathematics Mathem_ancs . Mathematics Mathem_atlcs
Motivation Operation Motivation
Performance Performance
Scale Scale
Teaching with Concept
EG 16 Cartoons-supported ~ 5E
Learning Model
Teaching according to the
cG 18 Current Curriculum
Study Group

The study was conducted with 7"-grade students at a public secondary school located in the Western Black
Sea region, with similar socio-economic levels, in the academic year 2021-2022. EG and CG were randomly
selected from two equivalent 7""-grade classes. 16 students (7 girls, 9 boys) in EG and 18 students (10 girls, 8
boys) in CG participated in the study. Both groups were instructed within the gains framework in the 7"-grade
mathematics course, the "ratio/proportion” sub-learning area of the "numbers and operations™ learning area. In
EG, lesson plans and activities were prepared according to the concept cartoons-supported 5E model. In CG, only
the activities of the mathematics curriculum (MoNE, 2018) were taught, and no other application took place. The
analysis of EG and CG students' mathematics performance and motivation pre-test scores showed that the two
groups were initially equivalent in mathematics performance and motivation.

Data Collection Tools

The Mathematics Achievement Test and the Mathematics Motivation Scale were used as data collection
tools.
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Mathematics Achievement Test (MAT)

In this study, 20-question MAT developed by Ozkan (2019), with tested validity and reliability, was used
to measure students' mathematics performance. This test was prepared to measure 7"-grade students' mathematics
performance in ratio/proportion, and the reliability coefficient was 0.82. It was administered twice to both groups,
once before and once after the application. MAT is given in Appendix 1.

Mathematics Motivation Scale (MMS)

MMS was developed by Uzel et al. (2018) for secondary school students; its Cronbach's alpha reliability
coefficient was 0.88. It was used in this study to measure the mathematics motivation of the students. The scale
consists of 26 items, 8 negative and 18 positives. The highest and lowest scores that can be obtained are 98 and
58, respectively. Higher scores mean higher student motivation toward the mathematics course. The scale was
administered twice to the groups, before and after the application. MMS is given in Appendix 2.

Lesson Plans and Activities Prepared According to Concept Cartoons-supported 5E Learning Model

After getting expert opinions, the researchers developed lesson plans and activities related to
ratio/proportion. The gains of the 7"-grade ratio/proportion topic in the mathematics curriculum (MoNE, 2018)
and the names of the concept cartoons used in EG are given in Table 2. The lesson plans and activities used in EG
were prepared within the scope of these gains.

Table 2. Name of the Concept Cartoons Used in EG and Related Gains

Concept Cartoon/Activity Learning Outcome

Grocery Shopping Determines the value of one of the multiplicities in the ratio if the other is 1.

The Mona Lisa painting If the ratio of one of two given multiplicities is given, finds the other.

Oven Analyses real-life situations and decides whether two multiplicities are
proportional.

Aquarium-Fish Expresses the relationship between two directly proportional multiplicities.

Tea Glass Determines and interprets the ratio between two multiplicities that are directly

proportional to each other.
Cargo Vehicle Wheel Size and Rotation Analyzes real-life situations and decides whether two multiplicities are
Rate inversely proportional.

Lemonade Recipes Solves direct and inverse proportion problems.

The 5E learning model consists of five stages: Engage, Explore, Explain, Elaborate, and Evaluate. As per
the name, engagement is about getting students interested in the lesson. In the exploration stage, students make
predictions and test them. At this stage, the teacher acts as a guide. He/she asks questions and provides clues to
help students identify incorrect or incomplete answers. Students are allowed to generate answers by using blank
answer bubbles above the characters in the cartoon. Then, a discussion environment is established by allowing
them to compare their answers with the answers of the characters in the cartoon. The Explanation stage is where
the teacher gives explanations and information about the subject after getting students' own explanations. In the
Elaboration stage, students apply their learnings to new events and problems. At this stage, it is critical to create a
discussion environment, share ideas, and expect students to advocate their ideas. Finally, in the Evaluation stage,
the teacher makes an assessment based on students' answers and his/her observations. One of the lessons plans
prepared using the concept cartoons-supported 5E model is given in Appendix 3 as an example. This lesson plan
was prepared according to the learning outcome of the ratio/proportion topic: "If the ratio of one of two given
multiplicities is given, find the other."

Experimental Study Process

In the study, including EG and CG, one of the researchers taught EG, and the current mathematics teacher
taught CG. The same teacher has taught mathematics to EG and CG for a long time. This feature was critical,
ensuring that the study results were not biased. As the study started, one of the researchers taught EG. In contrast,
CG was taught by the usual mathematics teacher. MAT and MMS were administered twice as s to both groups
and completed in 4 classroom hours. Apart from the tests, both groups were taught for 18 course hours. The
concept cartoons-supported 5E model was instructed to EG, and the current curriculum was taught to CG. The
current mathematics curriculum (MoNE, 2018) recommends using teaching methods and techniques based on the
constructivist approach, such as the explanatory lecture method (Ausubel, 2000; Ausubel & Robinson, 1969),
mathematical activities, and problem-solving; thus, CG was taught accordingly. The researcher attended CG's
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lessons as an observer. The activities prepared using concept cartoons according to the 5E learning model were
projected using a Smart Board in the classroom. Cartoons' print-outs were distributed to students. A total of 35
concept cartoons were prepared to use at each stage of the model. Researchers generated concept cartoons on the
Canva program, a free educational program used by teachers and students worldwide
(https://www.canva.com/tr_tr/). They prepared concept cartoons using cartoon templates consistent with their
objectives. During the preparation of the cartoons, attention was paid to possible copyright infringements and the
features a concept cartoon should have. The prepared concept cartoons were presented to the experts, errors such
as spelling mistakes and insufficient font size were corrected, and the cartoons were finalized. Photos from the
implementation in EG are shown in Figure 1.

*BO0 - B F B

Btane
taviktan 8 tanes kg, 16 éemena gurekiyor, Con
taviga 46 ginyotocen kador I tavok says azaldgna gére
yem varsa tavuga, 6 48+6.x

tavuslara yetece yem
sokindetes oran urarzvo miktan artar,
w6 buluniz.

Ayla Ogeetmen

PNy i Sorusuna yami avayan Ggretmene dgrencilerin verdikleri cevaplar
v O

FEEEEE b

g verdikleri cevaplardan  hangisine ya da
hangilerine kntiliyorsunuz? Nedenini litfen agiklayimuz.

Figure 1. Photos from the Implementation in EG

Data Analysis

Analysis of Data Obtained from MAT and MMS

The data obtained from MAT and MMS administered to EG and CG before and after the implementation
were analyzed using quantitative methods, using SPSS 22.00. Nonparametric methods should be employed in
small samples to analyze the data instead of parametric methods. The sample size of this study was insufficient
for parametric analysis (n<30); nonparametric tests - Mann-Whitney U-test and Wilcoxon Signed Ranks Test -
were used without checking normal distribution. (Buyukdztirk, 2011, 2019).

Correlation analysis was conducted to describe the relationship between MAT and MMS. Since the
normality assumption was not satisfied due to the low number of students, Spearman-Brown Rank Difference
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correlation analysis was employed (Buylkdztirk, 2019). Here, a correlation coefficient between 0.00 and 0.25
indicates a very weak relationship between variables, 0.26 and 0.49 indicates a weak relationship and a correlation
coefficient between 0.50 and 0.69 indicates a moderate relationship (Kalayci, 2010).

Research Ethics

This research has ethics committee permission, which was obtained by the decision of Bartin University
Social and Human Sciences Ethics Committee with protocol number 2022-SBB-0278, dated 14.06.2022 and
numbered E-23688910-050.01.04-2200055837.

FINDINGS

Descriptive Statistics
The descriptive statistics of this study are shown on Table 3.

Table 3. Descriptive Statistics of EG and CG

Groups Test X sd Shapiro-Wilk (p)
MAT Pre-Test 7.28 2.421 314
CG MAT Post-Test 14.89 2.587 .067
(N=18) MMS Pre-Test 82.11 4.825 846
MMS Post-Test 86.06 7.432 814
MAT Pre-Test 6.81 1.328 211
EG MAT Post-Test 15.19 1.797 245
(N=16) MMS Pre-Test 78.56 10.482 .087
MMS Post-Test 84.50 5.099 .306

Table 3 shows that EG's mean MAT post-test scores (X =15,19) were higher than pre-test scores (X =6,81),
and CG's mean post-test scores of (X =14,89) were higher than pre-test scores (X =7,28). Similarly, EG's mean
MMS post-test scores (X =84,50) were higher than pre-test scores (X =78,56), and CG's mean MMS post-test
scores (X =86,06) were higher than pre-test scores (X =82,11).

Findings Related to the Mathematics Performance Sub-problems of the Study and Interpretation

The first sub-problem of the study, "Is there a statistically significant difference between the MAT scores
of EG taught with the concept cartoons-supported 5E model and that of CG taught according to the current
curriculum (MoNE, 2018)?" was addressed by comparing EG's and CG's MAT pre-and post-test scores.

MAT Pre-Test Scores of EG and CG

The results of the Mann-Whitney U-test for the difference between EG's and CG's MAT pre-test scores are
shown in Table 4.

Table 4. Mann-Whitney U-Test Results for EG's and CG's MAT Pre-test Scores

Group N Mean Rank Sum of Ranks U p
EG 16 16.19 259.00
CG 18 18.67 336.00 12300 .46l

Table 4 shows no significant difference between EG's and CG's pre-test scores (U= 123.00, p>.05),
indicating that CG and EG were equivalent in mathematics performance before the implementation.

MAT Post-Test Scores of EG and CG

The results of the Mann-Whitney U-test for the difference between EG's and CG's MAT post-test scores
are shown in Table 5.

Table 5. Mann-Whitney U-Test Results for EG's and CG's MAT Post-test Scores

Group N Mean Rank Sum of Ranks U p
EG 16 17.34 27750
CG 18 17.64 317.50 141.500 930
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According to Table 5, at the end of the 4-week experimental study, there was no significant difference
between EG and CG students' mathematics performance (U=141.500, p>.05). Regarding mean ranks, CG students'
mathematics performance is higher than that of EG students. Accordingly, implementing the concept cartoons-
supported 5E model did not cause a significantly higher increase in EG students' mathematics performance. Tables
4 and 5 together show that using the concept cartoons-supported 5E model and the explanatory lecture method did
not create a significant difference between EG and CG in mathematics performance.

Wilcoxon Signed Rank Test Results of EG and CG's MAT Pre-and Post-test Scores

EG's MAT scores were compared using the Wilcoxon signed rank test for the first sub-problem of the study,
"Is there a statistically significant difference between the MAT scores of the EG taught with the concept cartoons-
supported 5E model and that of CG taught according to the current curriculum (MoNE, 2018)?" The results are
given in Table 6.

Table 6. Wilcoxon Signed Rank Test Results for EG's MAT Scores

Pre-Test-Post Test N Mean Rank Sum of Ranks z p
Negative rank 0 .00 .00 3.526" .000
Positive rank 16 8.50 136.00

Equal 0

*: Based on negative ranks

According to Table 6, the difference between EG's scores obtained before and after the experimental process
was significant (z=3.526, p<.05) and is in favor of the post-test. Accordingly, the implementation of the concept
cartoons-supported 5E model significantly improved EG students' mathematics performance.

CG's MAT scores were compared using the Wilcoxon signed rank test for the first sub-problem of the study,
"Is there a statistically significant difference between the MAT scores of EG taught with the concept cartoons-
supported 5E model and that of CG taught according to the current curriculum (MoNE, 2018)?" The results are
shown in Table 7.

Table 7. Wilcoxon Signed Rank Test Results for CG's MAT Scores

Pre-Test/Post-Test N Mean Rank Sum of Ranks z p
Negative rank 0 .00 .00 3.628" .000
Positive rank 17 9.00 153.00

Equal 1

*: Based on negative ranks

According to Table 7, the difference between CG's scores obtained before and after the teaching process is
significant (z=3.628, p<.05) and is in favor of the post-test. The mathematics performance of CG students, to
whom the concept cartoons-supported 5E learning model was not applied, and only the explanatory lecture method
was applied within the scope of the activities recommended by the current mathematics curriculum, also increased.
Tables 6 and 7 together show that the methods applied in both groups created a significant difference in increasing
mathematics performance.

Findings of the Mathematics Motivation Sub-problems and Interpretation

To address "Is there a statistically significant difference between the MMS scores of the EG taught with
the concept cartoons-supported 5E model and that of the CG taught according to the current curriculum (MoNE,
2018)?" EG's and CG's MMS pre-and post-test scores were compared.

MMS Pre-Test Scores of EG and CG
The results of the Mann-Whitney U-test for the difference between EG's and CG's MMS pre-test scores
are given in Table 8.

Table 8. Mann-Whitney U-Test Results for EG's and CG's MMS Pre-test Scores

Group N Mean Rank Sum of Ranks U p
EG 16 16.31 261.00

125.00 .511
CG 18 18.56 334.00
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Table 8 shows no significant difference between EG's and CG's pre-test scores (U= 125.00, p>.05),
indicating that CG and EG were equivalent in mathematics motivation before the implementation.

MMS Post-Test Scores of EG and CG
The results of the Mann-Whitney U-test for the difference between EG's and CG's MAT post-test scores

are shown in Table 9.

Table 9. Mann-Whitney U-Test Results for EG's and CG's MMS Post-test Sores

Group N Mean Rank Sum of Ranks U p
EG 16 16.13 258.00
CG 18 18.72 337.00 122.00 .447

Mann-Whitney U-test results of MMS post-test scores of the EG students taught using the concept cartoons-
supported 5E model and the CG students taught using the explanatory lecture method within the activities of the
current curriculum are shown on Table 9. Accordingly, at the end of the 4-week experimental study, MMS scores
of EG and CG students did not differ significantly (U=122.00, p>.05).

Regarding mean ranks, CG students’ mathematics motivation is higher than EG students'. According to this
result, it can be said that implementing the concept cartoons-supported 5E model did not significantly increase EG
students' mathematics motivation. Tables 8 and 9 together show that the concept cartoons-supported 5E model and
explanatory lecture method did not create a significant difference between EG and CG in mathematics motivation
scores.

Wilcoxon Signed Rank Test Results of EG and CG's MMS Pre-and post-test Scores.

To address "Is there a statistically significant difference between the MMS scores of the EG taught with
the concept cartoons-supported 5E model and that of the CG taught according to the current curriculum (MoNE,
2018)?" EG's MMS pre-and post-test scores were compared using the Wilcoxon signed-rank test, and the results
are given in Table 10.

Table 10. Wilcoxon Signed Rank Test Results for EG's MMS Scores

Pre-Test/Post-Test N Mean Rank  Sum of Ranks z p
Negative rank 1 9.50 9.50 3.032" .002
Positive rank 15 8.43 126.50

Equal 0

*: Based on negative ranks

Table 10 shows a significant difference between EG's scores obtained before and after the experimental
process (z=3.032, p<.05) in favor of the post-test. Accordingly, the implementation of the concept cartoons-
supported 5E model had a significant effect on increasing EG students' mathematics motivation.

Regarding the second sub-problem of the study, "Is there a statistically significant difference between the
MMS scores of EG taught with the concept cartoons-supported 5E model and that of CG taught according to the
current curriculum (MoNE, 2018)?" CG's MMS pre-and post-test scores were compared using the Wilcoxon
signed-rank test, and the results are shown in Table 11.

Table 11. Wilcoxon Signed Rank Test Results for CG's MMS Scores

Pre-Test/Post-Test N Mean Rank Sum of Ranks z p
Negative rank 2 16.25 32.50 2.319" .020
Positive rank 16 8.66 138.50

Equal 0

*: Based on negative ranks

Table 11 shows a significant difference between CG's scores before and after the implementation (z=2.319,
p<.05) in favor of the post-test. The mathematics motivation of CG students, to whom the concept cartoons-
supported 5E learning model was not applied, and only the explanatory lecture method was applied within the
scope of the activities recommended by the current mathematics curriculum, also increased. Tables 10 and 11
together show that the methods applied in both groups significantly increased mathematics motivation.
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Results of the Correlation Analysis Between EG's and CG's MMS and MAT Scores

The sub-problem "Is there a significant relationship between EG's and CG's MAT and MMS scores?" was
addressed. The results of the correlation analysis between MMS and MAT scores are given in Table 12.

Table 12. Results of the Correlation Analysis Between EG's and CG's MMS and MAT Scores

Group Variables Spearman-Brown (r) MAT MMS
r 1 447
MAT p .0 .083
N 16 16
EG
r 447 1
MMS p .083 0
N 16 16
Correlation Coefficient 1 .307
MAT p 0 215
N 18 18
CG
r .307 1
MMS p 215 0
N 18 18

r: Correlation Coefficient

The Spearman-Brown rank difference analysis was conducted to test whether there is a statistically
significant difference between the MAT and MMS post-test scores of EG and CG students [rd (16) = 0.447, p >
0.05; rk (18) = -0.307, p > 0.05]. Table 12 shows that EG and CG students' MAT and MMS post-test scores did
not differ significantly.

DISCUSSION & CONCLUSION

This study investigated the effect of the concept cartoons-supported 5E model on secondary school students'
mathematics performance and motivation. The analysis showed that after a 4-week experimental study, MAT
scores of EG students taught with the concept cartoons-supported 5SE model and MAT scores of CG students to
whom this method was not used did not differ significantly. From this finding, it can be concluded that the concept
cartoons-supported 5E model did not increase mathematics performance more than the explanatory lecture method
used within the mathematics curriculum framework. In other words, the concept cartoons-supported 5E model and
the explanatory lecture method did not create a significant difference in EG and CG regarding mathematics
performance. However, the within-group analysis showed a significant difference between the scores of EG and
CG in favor of the post-test. Accordingly, both the concept cartoons-supported SE model applied to EG and the
explanatory lecture method applied to CG significantly improved students' mathematics performance.

In this study, the concept cartoons-supported 5E learning model applied in the mathematics course was
expected to positively affect mathematics course performance and mathematics motivation of 7""-grade secondary
school students more than the explanatory lecture method. However, the post-test scores of the groups did not
differ significantly, concluding that both methods effectively increase mathematics performance when used
effectively. Regarding the relevant literature, some studies in natural science contradict this study (Atasoy et al.,
2020; Aydin, 2015; Celik & Giindogdu, 2016; Cil, 2014; Gomez, 2014; Meri¢, 2014; Ozmen et al.). Regarding
the field of mathematics education, the findings of some studies involving concept cartoons-supported teaching
are not similar to the mathematics performance findings of this study. Marques et al. (2023) found that concept
cartoons were effective in teaching new concepts; Pekel (2021) reported that concept cartoons, especially
discussion-based concept cartoons, improved students' mathematics performance, and Aygin et al. (2020) found
that they were effective in improving students' understanding of mathematics symbols, terms, and concepts.
Similarly, Batdal Karaduman and Elgiin Ceviz (218), Dereli (2008), Erdag (2011), Katipoglu (2016), Kaplan and
Oztiirk (2015), Samkova (2018), Onal and Cilingir Altiner (20-22), and Yagic1 (2019) reported that concept
cartoon-supported teaching improved students' mathematics performance. The results of these studies are not
parallel with this study regarding mathematics performance. Furthermore, Yilmaz (2018) found that EG students'
mathematics performance, in which the concept cartoons-supported 5E model was used to teach mathematics, was
significantly higher than CG students' mathematics performance taught according to the current curriculum. In
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this respect, this study's results contradict our study's results. On the other hand, the studies showing that concept
cartoons-supported teaching was not effective in eliminating misconceptions (Gékkurt Ozdemir et al., 20-21) and
improving mathematics performance (Giiler, 2010; Korucu, 2009) support the results of this study.

The study's second sub-problem examines the effect of the concept cartoons-supported 5E model on
students' mathematics motivation. The method used to teach EG was expected to be more effective in increasing
mathematics motivation than the method used in CG. However, the analysis results did not support this. The
independent samples' analyses showed that the scores of EG and CG did not differ significantly. Similarly, the
analysis of the dependent sample showed no significant difference between the pre-and post-test MMS scores of
EG and CG. Based on these findings, it can be concluded that the concept cartoons-supported 5E model was not
more effective in increasing students' mathematics motivation in the EG. This finding is supported by a study
conducted by Atasayar Yamik (2015), which showed that concept cartoons were ineffective in increasing students'
motivation toward learning science. Meri¢ (2014) reported that concept cartoons-supported teaching did not
significantly affect secondary school students' motivation scores toward participation. However, it positively
contributed to their motivation toward performance. Based on her observations, Yurekli (2020) found that concept
cartoons improved students' motivation and positively affected their interest in mathematics. The mathematics
motivation results of Yirekli's (2020) study and this study contradicts.

The results of this study showed that EG’s and CG’s scores did not differ significantly. Conducting in-
depth studies using qualitative methods to investigate the reasons may be advisable. Similarly, Guler (2010)
concluded that using concept cartoons in the lessons did not make a significant difference in the groups'
mathematics performance increase. However, the study's qualitative findings showed that most secondary school
students were content with the lessons supported by concept cartoons. In the same study, a small group of students
complained about the noise during the lesson and that they could not concentrate, stating that their interest in the
lesson decreased because they were not used to the lesson being taught using concept cartoons.

This study also examined whether there is a relationship between MAT and MMS and its level, if any. The
correlation analysis between MAT and MMS scores showed no relationship between EG and CG scores on both
tests. Dede and Argiin (2004) investigated the relationship between intrinsic and extrinsic motivation in
mathematics courses. They found that factors that increase extrinsic motivation do not affect intrinsic motivation.
In the study by Usta and Cagan (2020), the correlation analysis showed no significant relationship between
performance and motivation. The results of Dede and Argiin (2004) and Usta and Cagan (2020) are consistent
with the results of this study regarding the lack of a significant relationship between mathematics performance and
motivation. On the other hand, in their study with 5M-grade students, Bozkurt and Bircan (2015) reported a
significant relationship between mathematics performance and motivation and that intrinsic and extrinsic
motivation positively affect academic performance. Similarly, Middleton and Spanias (1999) showed that
secondary school students' mathematics performance perceptions affect their motivational attitudes. Herges et al.
(2017) showed a strong positive relationship between intrinsic motivation and performance, while extrinsic
motivation has a moderate effect. The results of Bozkurt and Bircan (2015), Herges et al. (2017), and Middleton
and Spanias (1999) are not parallel with the results of this study.

Several suggestions can be made based on this study's results. Some studies show that motivation has a
significant effect on mathematics achievement. Our study concluded that the concept cartoons-supported 5E model
did not increase secondary school students' mathematics performance and motivation more than conventional
teaching. On the other hand, the analysis of related samples showed that the effective use of both methods in EG
and CG increased mathematics performance. It is known that there are many reasons affecting performance and
motivation. Thus, an in-depth study of the factors affecting mathematics performance and motivation with
qualitative methods is recommended as a follow-up to this study. The concept of motivation can also be
investigated in detail with its components. This study was conducted with 7""-grade students on ratio/proportion
topics. It is recommended to conduct comparative and mixed studies at different grade levels and on different
subjects. This study was conducted with a small study group. It is recommended to conduct this study on a larger
sample. Readers are advised to evaluate study results in line with these suggestions.
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APPENDIX
Appendix 1.
Mathematics Achievement Test (MAT)

Q.1) The ratio of Ayse's age to Zehra's age is g, and the ratio of Zeynep's age to Ayse's age is%. Zeynep is 15 years old; how
old is Zehra?
A) 15 B) 20 C) 25 D)30

Q.2) The ratio of the number of male students to the number of female students in a theatre club isg. Since there are 10 male

students in this theatre group, how many female students are there?
A) 11 B) 12 C) 13 D) 14

Q.3) The price of 30 pencils is 7.5 TL. How many kurush is one pencil?
A) 15 B)25 C)30 D)50

Q.4) The larger of two numbers with ratios of % is 48; what is the difference between these two numbers?
A)8 B) 10 C) 12 D) 16

Q.5) A store offers a % discount on the second product if 2 of the same product are bought. How much will someone who buys
2 belts with a price of 40 TL pay for these belts?
A) 50 B) 60 C)70 D) 80

Q.6) A landscape picture is printed as a rectangle with a length of 12 cm and a width of 10 cm. When this picture's length is
enlarged to 18 cm, how many cm should its width be so the width/length ratio does not change?

A) 12 B) 13 C) 14 D) 15
Q.7) Which of the following equations expresses the relationship between the two multiplicities on the table? X y
A) y=4x B) x=4y C) x=4 D) y=4 2 8
3 12
Q.8) 4 16
e / 5 20
6 24

Two connected gears move together.
The large wheel has 30 teeth, and the small wheel has 12 teeth. Which of the following is incorrect?

A) If the small wheel makes 10 revolutions, the large wheel makes 4 revolutions.
B) If the big wheel makes 2 revolutions, the small wheel will make 5 revolutions.
C) If the big wheel makes 2 revolutions, the small wheel will make 1 revolution
D) If the small wheel makes 6 revolutions, the big wheel makes 3 revolutions.

Q.9) Fatih goes to the market to buy eggs and reads the information note that says "5 eggs for 7 TL". He bought 1 egg after
learning that he could buy them in pieces. How much change should Fatih get from the seller if he gave 2 TL to the seller?
A) 0,6 B)0,8 C) 14 D)16

Q.10) If 1250 grams of pistachio is 20 TL, how much does a kilo of pistachios cost?
A) 16 B) 15 C) 13 D) 12

Q.11) At a scout camp with 15 students, there is enough food to last them for 12 days. At the end of the 41 day, 5 more students
arrive at this scout camp; how many days will the remaining food last for all the students?
A)7 B) 6 C)5 D)4
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X Y z The table to the left shows the specifications of

Q.12) Model different models X, Y, Z of a tablet. According to
Specs this, which of the following specifications are
Price (TL) 500 600 750 directly proportional to each other?
Length (cm) 20 24 30 A) Price - Length
Weight (gram) 100 110 160 B) Price - Weight
Warranty (Year) 2 3 4 C) Length- Weight

Q.13) The price of a mobile phone is discounted from 360 TL to 280 TL. If the discount rate on the mobile phone is also
applied to an MP3 player with an original price of 72 TL, what should be the price of the MP3 player?

A) 48 B) 54 C) 56 D)60
Q19 -t
If the constant is 5 in the ratio given above, what is x +y?
A) 50 B) 60 C)70 D) 80
Q.15) X y - A . . S
The table showing the relationship between two directly proportional multiplicities is shown
2 6 in the figure. Which of the options below is the ratio constant for these two multiplicities?
3 9
1 1 1 1
4 2 A3 B)3 O3 D)3
5 15
6 18
Q.16) Asagidaki grafikierden hangisi aegru oranun cokiuk- \Which of the graph below belongs to directly proportional
A 8 multiplicities?
- - ~
C) D)
Q.17) A 1 2 4 5 y

B 120 x 30 24 15

In the table above, the numbers A and B are inversely proportional. Find the values of x and y accordingly.
A) x=60, y=12 B) x=50,y=7 C)x=60,y=8 D) x=40, y=6

Q.18) A worker works at a certain speed and completes a job in 20 days. How many days would it take this worker to complete
the same job if he doubled his speed?
A)5 B) 10 C) 20 D) 40

Q.19) A bakery makes identical lemonade in different quantities daily. Which of the following tables shows a direct relationship
between the amount of lemonade and water?

A) B)
Water (Litre) 5 10 15 20 Water (Litre) 5 10 15 20
Lemonade (Litre) 9 12 15 20 Lemonade (Litre) 30 30 30 30

C) D)

Water (Litre) 5 10 15 20 Water (Litre) 5 10 15 20
Lemonade (Litre) 9 18 27 36 Lemonade (Litre) 10 15 20 25

Q.20) "If 1 kg of apples costs 6 TL, how many TL are 4 kg of apples?" Which of the following ratios can be used to solve the

problem?
4_ 6 1_x 4_x 6_ x
A)I_x B)4-_6 C)1_6 D)4_1
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Appendix 2.

Motivation Scale for Mathematics Course

Ifadeler

Hic
Katilmivorum

Katilmiyorum

Kararsizium

Katiliyorum

Tamamen

Katiliyorum

1 Matematik dersinde bana &gretilenler diginda bir sey 68renmeye ¢aligmam.

2 Matematik dersindeki zor sorular cevaplamaktan zevk alirm.

3 Sumfta grendigimden daha fazlasim 6grenmek icin galigirim.

4 Matematik dersine calismaktan zevk alirim.

5.Swav olmadifi zamanlarda bile matematik dersini tekrar ederin.

6. Matematik dersinden dnce notlarim tekrar ederim.

7 Matematikten digiik not almak beni mutsuz yapar.

8 Matematik dersini anlamay: denerim.

9 Matematik dersinden en yiksek notu almak isterim.

10.0kulda bagarili oldugum zaman kendimi iyi hissederin.

11 Matematik dersinde bagarili olmayi severim.

12 Matematik derslerine ilgi duymam.

13 Matematik dersinde ogrendiklerimizin, yagantimizi kolaylagtiracagina
namyorum

14 Matematik dersinde zamammm boga harcadigima inaniyorum.

15 Matematik dersi gergek vagamdali bilgiler ile baglantilidir.

16 Ders kitaplar diginda matematik kitaplari okumam.

17 Matematik dersi berum i¢in bir yuktar.

18 Matematik dersinde konuyla ilgili tartigmalara katilmay1 sevimem.

19. Matematik ile 1lgili televizyonda ¢ikan yayinlan izlemeye ¢aligirnim.

20 Matematik dersleri beni trkitiir.

21 Matematik dersinde merak ettigim bilgiler1 arastirir, grenirim.

22 Matematik dersine ¢aligmak beni dinlendirir.

23 Matematik dersiyle ilgili yapilan uygulamalar: vakit kaybi olarak gortirim.

24 Matematik dersi sevilmese bile dgrenilmesi gereken bir derstir.

25 Matematikteki yeni fikirler1 6grenmek 1sterim.

26 Matematik dersinde ¢6zdigtimiiz sorular ilk bitiren kigi olmak isterim.
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Appendix 3.

A Sample Lesson Plan Prepared with Concept Cartoons-Supported 5E Model

Course
Name

Mathematics

Grade Level

7t grade

Time

3-course hours

Teaching Concept Cartoons-supported 5E Model, question and answer, discussion

Methods

and

Techniques

Materials Blackboard, projector, computer

Topic Numbers and Operations

Sub-Topic Ratio/proportion

Gain When one of two multiplicities whose ratio is known is given, finds the other.

Enter Uses ratios in comparing multiplicities and shows ratios in different forms. If a whole is divided into two parts,
finds the ratio of the two parts to each other or of each part to the whole, and finds the other when one of them
and their ratios are given. Finds the ratio of two quantities in the same or different units.

Engage Dogada glzel olan seylerde

altin oran oldugunu goririz. Mona Lisa min  ylzanin
Bu tabloda da guzelligin oldugu yere bir dikdortgen
Sdlgusiinin altin oran oldugunu gizilince olusan dikdértgen
biliyorum. alin oram veriyor diye
hatirliyorum.
Arkadaslar bu tablonun
onemli bir o6zelligi vardi
sanki ama hatirlayamadim.
Siz hatirliyor musunuz?
Explore
Bir marketteki kekler
yandaki gibi paketler halinde
satisa sunulmaktadir. Sizce
bu satista paket sayisi lle
satig fiyati arasinda oranti
var midir? © 94 Bema Ogretmen
et say1si .. satr Oranlan birbirine egit
g r e
D
@) \
. 4 Y
R Gunes Deniz
|t | e
Which of the answer(s) given by the students seeking answers to the question do you agree with? Please
explain why.
Explain In the exploration stage, students express their ideas and share their conclusions with their friends. The teacher

then explains how to find the value of one of the two multiplicities, whose ratio is known, when the other is
given, as shown below.
Information Box

To find one of the multiplicities, whose ratio is known, when the value of the
other is given, the ratio is expanded by an appropriate number to find the

multiplicity that is not given. The result is obtained by increasing or decreasing
the ratin acearding ta the niimher of multinlicities

After this explanation, the following activity will be carried out with the students:
Activity. This activity aims to intuit how to find one of the two multiplicities given the ratio of one to the other.
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Problem Situatio. Sinem, who plans to sell lemonade in her bakery, wants to make lemonade by mixing water,
sugar, and lemon at two different ratios.

For this purpose, Ms. Sinem decided to prepare lemonades with two different recipes. She created the table
below showing the amount of lemonade and the amounts of ingredients used.

Table 1. number of ingredients to be used according to the number of customers

Lemonade Recipes Customers Water  Sugar  Lemon
First Recipe 8 2L 1kg 4 pcs
Second Recipe 12 4L 2 kg 6 pcs

Given this information, Sinem started making lemonade for tomorrow. Use the table to answer the following

questions.

First, find out how many lemons will be needed for a birthday party for 24 people if the first recipe is preferred.
Number of people 8 8.3 24
Amount of Lemon 4 43 12

The answer is 12 if you write the ratio in the formula above. Answer the other questions accordingly.

a) How many liters of water are needed if the first recipe is preferred for a birthday party of 16 people?

b) How many kilograms of sugar are needed if the second recipe is preferred for a party of 36 people?

¢) How many lemons will be needed if the second recipe is preferred for a party of 24 people?

Elaborate Bir siniftaki kiz ogrencilerin sayisinin erkek Aralanindaki oran 5/6 dir. Bu oran
ogrencilerin sayisina orani 5/6 dir. Bu siniftaki lazierkek oram oldufjuna gbre 12 Suufta 10 laz, 10
erkek ogrenci sayisi 12 olduguna gore; Z';f.'.‘.,.enﬁ.";ti:.u ::;::nd:u xzn.:e' :":‘e';_f,’f,':;':' ‘:ar:,:;
a) Siniftaki kiz 6grenci sayisi kagtir? esitlersek 5 in iki katini almus oluruz. 20 sgrenci polur
b) Siniftaki toplam 6grenci sayisi kagtir? ;;::n:, :,’,,,.27:‘,,:,:'”;:::,1:.;: ogretmenim.
da 22 olur.
V Sinifta 10 kiz 6grenci “j‘"‘.
m vardir. Toplam simif \ ‘N
mevcudu 22 kisidir. m
Sorumuzun Gilce V Kerem
cevabi nedir fﬁ-
cocuklar?
T -
Giines Ogretmen =
Kumsal
Which of the answer(s) given by the students seeking answers to the question do you agree with? Please
explain why.
Evaluate Ozan wants to create a family tree in which the ages of the family members can be determined by a ratio.

He gives the following information about the ages of his family members.

My mother is 35 years old.

The ratio of my mother's age to my father's age is 7/8.

The ratio of my sister Ezgi's age to my father's age is 1/4.

The ratio of Ezgi's age to my age is 5/6.

The ratio of my age to my grandmother's age is 1/5.

The ratio of my grandmother's age to my grandfather's age is 12/13.

Help Ozan complete the family diagram by finding the ages of his family members.
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Abstract

Today, individual well-being studies point to childhood experiences and focus on self-regulation, self-awareness,
compassion, and self-compassion. This study aims to develop a measurement tool to determine self-compassion in early
childhood. The study was designed using the survey model, one of the quantitative research methods. The study group
consisted of 509 parents of 48-72-month-old children attending official kindergartens and preschools in the central districts
of Ankara, selected by random sampling method. The 64-item item pool developed for the measurement tool was reduced
to 47 items with expert opinions. As a result of the pilot study with five parents, the statements were edited, and the scale
was finalized. The 47-item form was administered to 309 parents, and 27 items were removed from the form due to
exploratory factor analysis. The factor loadings of the remaining items ranged between .48 and .84, forming a 4-factor
structure. The new form was reapplied to 200 parents, and confirmatory factor analysis was conducted with the data. As a
result of the study, it was seen that the item factor loadings were between 0.435 and 0.833, x? / sd (2.05) was below 5,
RMSEA (0.07) was below 0.08, CFI (0.90) and TLI (0.89) were acceptable, and the 4-factor structure was confirmed. The
factors Cronbach Alpha coefficients were calculated as 0.745, 0.731, 0.742, 0.784, respectively. Pearson coefficients for the
test-retest application were calculated as r=0.75, r=0.52, r=0.53 and r=0.51, respectively. Based on the data, the Early
Childhood Self-Compassion Scale Parent Form (ECSCS-P), comprising 20 items under four factors, has a valid and reliable
structure.

Keywords: self-compassion, early childhood, preschool, parent, scale

Erken Cocukluk Dénemi Oz Sefkat Olcegi Ebeveyn Formu’nun
(ECOS-E) Gelistirilmesi
Oz

Gliniimiizde bireysel refah ve iyi olus ¢aligmalar1 ¢ocukluk deneyimlerini isaret etmekte ve 6z diizenleme, 6z
farkindalik, sefkat ve 6z sefkat gibi kavramlara odaklanmaktadir. Bu ¢aligmanin amaci erken gocuklukta 6z sefkat diizeyini
belirlemek (izere bir 6lgme araci gelistirmektir. Aragtirma nicel arastirma yontemlerinden tarama modelinde tasarlanmustir.
Ankara ili merkez ilgelerinde yer alan resmi anaokullari ve anasimiflarina devam eden 48-72 aylik ¢ocuklardan tesadiifi
ornekleme yontemiyle segilen 509 gocugun ebeveyni ¢aligma grubunu olusturmaktadir. Olgme araci igin gelistirilen 64
maddelik madde havuzu uzman gorisleri ile 47 maddeye diisiiriilmiistiir. 5 ebeveyn ile yapilan pilot uygulama sonucunda
ifadeler diizenlenerek 6lg¢ek son halini almustir. 47 maddelik form 309 ebeveyne uygulanmis, agimlayict faktor analizi
sonucunda 27 madde formdan ¢ikarilmistir. Kalan maddelere ait faktor yiikleri ,48 ile ,84 arasinda degismekte ve bu
maddeler 4 boyutlu bir yap1 olusturmaktadir. Olusan yeni form 200 ebeveyne yeniden uygulanmus, veriler ile dogrulayici
faktdr analizi yapilmigtir. Analiz sonucunda madde faktr yiiklerinin 0,435 il4 0,833 arasinda, x?/ sd (2,05) degerinin 5’in
altinda, RMSEA (0,07) degerinin 0,08’in altinda, CFI (0,90) ve TLI (0,89) degerlerinin kabul edilebilir durumda oldugu ve
4 faktorli yapimin dogrulandigi goriilmiistiir. Alt boyutlara ait Cronbach Alpha kat sayilar1 sirastyla 0,745; 0,731; 0,742;
0,784 ve test tekrar test uygulamasina iliskin Pearson katsayilar1 sirasiyla r=0.75, r=0.52, r=0.53 ve r=0.51 olarak
hesaplanmustir. Verilere dayali olarak 20 madde ve 4 alt faktorden olusan Erken Cocukluk Dénemi Oz Sefkat Olgegi
Ebeveyn Formu’nun (ECOS-E) gecerli ve giivenilir bir yapiya sahip oldugu sdylenebilir

Anahtar kelimeler: 6z sefkat, erken ¢ocukluk, okul dncesi, ebeveyn, 6lgek
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INTRODUCTION

Early childhood experiences significantly affect physical and mental health (McEwen, 2008). Adverse and
unexpected life events in childhood, such as loss, neglect, abuse, natural disasters, pandemics, war, and migration,
put emotional strain on children, and they need resources to cope with these difficulties (Churchill et al., 2023;
Lyons et al., 2023; Mokbul, 2023; Talja et al., 2022; Zheng et al., 2022). Studies to improve well-being in children
focus on self-regulation, self-awareness, social-emotional learning, empathy, and compassion (Durlak et al., 2011;
Greenberg et al., 2001; Greenberg et al., 2003; Seligman & Csikszentmihalyi, 2000; Zins et al., 2004). In addition
to these concepts, recent studies emphasize the idea of self-compassion.

Self-compassion is defined as being a good friend to oneself and supporting oneself in difficult situations as if
supporting someone else. Instead of using judgmental, critical, punitive language in one's inner conversations in
the face of problems, it uses an accepting, supportive, understanding language and soothing and self-care. Self-
compassion is said to emerge with the support of three components: mindfulness, common humanity, and self-
kindness. Mindfulness is recognizing the events that are happening at the moment and one's feelings about them
as they are, without exaggerating or suppressing them. Mindfulness is a process based on recognizing the event
and the change it creates in one's emotional state and body. Common humanity includes the acceptance that all
people will encounter complex events and emotions from time to time and will have to cope with pain. This
component prevents the individual from feeling isolated by supporting the feeling that they share their difficult
situations and emotions with others and are not alone. Being connected to the community is a supportive feature
in coping with difficulties. The last component, self-kindness, is taking care of oneself in a kind way during
difficult times instead of approaching oneself in a critical/hostile manner. It includes taking time to spend time
with activities, places, and people that one enjoys and feels good about and supporting oneself physically,
emotionally, mentally, relationally, and spiritually during difficult times (Germer & Neff, 2020; Neff, 2003a; Neff
& Costigan, 2014; Neff & Tirch, 2013). Examples of self-kindness include physically engaging in acts of comfort
such as watching the sky, taking a shower, sunbathing, and drinking a favorite beverage; emotionally spending
time in supportive/pleasurable places (e.g., the seashore) with objects (e.g., a blanket), actions or hobbies; mentally
daydreaming, repeating mantras; relationally building relationships that are understood and accepted; and
spiritually turning to one's values and beliefs (Germer, 2009).

As a skill, self-compassion benefits individuals in various areas. Studies on youth have shown that self-
compassion is related to well-being (Neff & McGee, 2009). In children, self-compassion was positively associated
with social-emotional well-being and indicators such as self-concept, optimism, satisfaction with life, and pro-
social goals (Sutton, 2014; Sutton et al., 2018). It is also stated that early self-compassion is associated with early
emotion regulation, self-esteem, temperament, and internalizing behaviors (Bailey, 2020). Experimental studies
with children have shown that self-compassion reduces anxiety symptoms and positively affects emotion
regulation, well-being, and resilience (Barclay-Timmis, 2019; Syeda, 2019). Based on the research results, self-
compassion is a personality trait that impacts emotional skills such as emotion regulation, well-being, and
resilience, allowing individuals to be happier and more compatible with society.

When the literature is reviewed, it is seen that the scale developed by Neff (2003b) to measure self-compassion
in adults has been translated into various languages, and a short form has been created and adapted for adolescents.
The scale developed for adults was also adapted into Turkish in two separate studies (Akin et al., 2007; Deniz et
al., 2008). Bailey (2020) adapted Neff's (2003a) original self-compassion scale for early childhood and obtained a
scale consisting of 10 items and two subscales: positive and negative self-compassion. However, this study aimed
to comprehensively develop a scale to evaluate self-compassion in early childhood. For this purpose, answers to
the following questions will be sought:

1- Is the Early Childhood Self-Compassion Scale Parent Form (ECSCS-P) valid?
2-1s the Early Childhood Self-Compassion Scale Parent Form (ECSCS-P) reliable?
METHOD

Research Design

The research is a quantitative study and was conducted using the survey model. The survey model is a type
of study in which the results of the research conducted on a sample selected from the universe to determine the
current situation of a phenomenon are generalized to the universe. Within the scope of this research, since a
measurement tool to be used to determine the level of self-compassion for early childhood is developed and the
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current situation is revealed, the research is in the survey model (Biyukozturk et al., 2020, s. 16; Christensen et
al., 2020, s. 368).

Study Group

The study group consisted of 509 parents of 48-72-month-old children between the ages of 48-72 months
attending official kindergartens and preschools selected by random sampling from schools in the central districts
of Ankara province in the 2021-2022 academic year. To obtain a study group suitable for factor analysis, reference
was made to the sources that at least five times the number of variables and 200 people are sufficient (Buylkdztirk,
2002; Kline, 1994; MacCallum et al., 1999). The exploratory factor analysis (EFA) was conducted with 309
parents, and the confirmatory factor analysis (CFA) with 200 parents. The demographic data of the participants
are presented in Table 1.

Table 1. Demographic Data of Parents and Children

Variables Categories f
Gender of the Child Girl 245
Boy 264
Total 509
Number of Siblings of the Child Only child 154
One sibling 274
2 siblings 67
3 siblings 14
Total 509
Primary School 34
Secondary School 56
High School 162
Undergraduate 224
Graduate 24
Total 499
Father's Education Status Primary School 19
Secondary School 48
High School 187
Undergraduate 205
Graduate 50
Total 499
Mother’s Age 23-30 105
31-35 206
36-40 123
41-45 44
46-50 16
Total 494
Father’s Age 27-35 183
35-40 160
41-45 104
46-50 34
51-55 12
Total 493

Of the parents who participated in the study, 48.14% (n=245) had girls and 51.87% (n=264) had boys.
While 30.25% (n=154) of the children were without siblings, 53.83% had one sibling (n=274), 13.16% had two
siblings (n=67), and 2.75% (n=14) had three or more siblings. Although the parents' educational levels varied,
most had a bachelor's degree. The mother's age ranged between 23 and 50 years, and the father was between 27
and 55. Ten mothers and ten fathers preferred not to indicate their level of education, while 15 mothers and 16
fathers preferred not to indicate their age.
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Data Collection Tools

Demographic Information Form and Early Childhood Self-Compassion Scale-Parent Form (ECSCS-P)
developed by the researchers were used as tools for data collection.

1. Demographic Information Form

This form includes demographic data such as the child's age (month), gender, number of siblings, parent's
age, and education level.

2. Early Childhood Self-Compassion Scale-Parent Form (ECSCS-P)

The scale developed by the researchers within the scope of this study consists of four factors: self-kindness,
self-caregiving, over-identification, and self-criticism. It includes self-compassionate behaviors and allows
predictions to be obtained about children's self-compassion characteristics. It consists of five-point Likert-type
items reporting frequency (Never, Rarely, Occasionally, Frequently, Always) answered by parents based on their
observations of their children in the last four weeks.

Data Collection

Data were collected from parents of children attending preschool education institutions. First, the children's
teachers were contacted, the purpose of the research was explained, and their support for the research was obtained.
The teachers helped to deliver and collect printed participant consent forms to the parents. The parents filled out
the forms and submitted them to the teacher, and the researcher received the forms from the teacher in bulk. 309
parents filled out the form for exploratory factor analysis, and 200 parents filled out the form for construct factor
analysis. In addition, 25 parents were also provided data to calculate test-retest reliability.

Data Analysis

The data were entered into a statistical program by the researcher. The data was sorted and made ready for
testing. KMO and Barlett's tests were run to test the suitability of the sample for the exploratory factor analysis.
An exploratory factor analysis was conducted to reveal the scale's factor structure. When the scale's factor structure
was finalized, confirmatory factor analysis was performed in the Mplus program, and 2/ sd, RMSEA, CFI, and
TLI values were taken as references to test the accuracy of the determined structure. As reliability tests, Cronbach's
alpha value was calculated to determine the scale's reliability, and the Pearson coefficient test was calculated for
test-retest reliability.

Research Ethics

The ethical approval was obtained from the Gazi University Ethics Commission, and the Provincial
Directorate of National Education provided implementation permissions. The preschools that children were
attending were determined by random sampling method, the administrations of the schools were informed about
the study, the approval of the ethics commission and the permission of the Provincial Directorate of National
Education were presented, and their approval for the study was obtained by stating that ethical rules would be
followed. No identity information was requested on the forms, and the data were collected anonymously by
keeping the identities of children and parents confidential.

FINDINGS

To prove that the Early Childhood Self-Compassion Scale-Parent Form is a valid and reliable measurement
tool, content validity, construct validity, Cronbach's Alpha, and Pearson coefficient for reliability were used.

Content Validity

In the process of developing the Early Childhood Self-Compassion Scale-Parent Form (ECSCS-P), a
literature review was first conducted (Atalay, 2021; Bailey, 2020; Barclay-Timmis, 2019; Germer, 2009; Germer
& Neff, 2020; Gilbert, 2009; Kabat Zinn, 2021; Neff, 2003a; Neff, 2003b; Neff & Costigan, 2014; Neff et.al.,
2021; Neff & McGehee, 2010; Neff & Tirch, 2013; Pepping et. al., 2015; Potter et. al., 2014; Selvili, 2021; Sutton,
2014; Sutton, et. al., 2018). Adult and adolescent scales developed by Neff (2003), various translations of the adult
scale, and scales developed for children were examined. As a result of the studies, it was decided to develop a
scale that includes behavior-based indicators to determine children's self-compassion levels and to be completed
by an adult who knows the child well. In line with the literature review, a pool of 64 items to assess self-compassion
in children was created by utilizing the three sub-factors (awareness, common humanity, self-kindness) expressed
by Neff (2003b) and three sub-factors that are the opposite of these (over-identification, isolation, self-criticism),
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among the five ways to support self-compassion described by Germer (2009), physical, mental, emotional and
relational ways are suitable for children, and sub-factor of compassion defined by Gilbert (2009).

Table 2. Opinions Based on the Development of the Scale

Emotionally Pathway for Self Compassion
Relationally Pathway for Self Compassion

Physically Pathway for Self Compassion
Mentally Pathway for Self Compassion
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In addition, interviews were conducted with parents to ensure content validity. As a result of the analysis
of the interviews, it was determined that children need compassion in moments of physical strain, such as fatigue
and illness, in time-dependent moments, such as before sleep and waking up in the morning, and when they
experience emotions, such as loneliness, sadness, guilt, failure, disappointment, anxiety, anger, and fear. In these
challenging moments, it was stated that children showed behaviors such as denial, avoidance, ignoring, isolation,
rumination, over-identification, shouting, nail-biting, and hitting, which indicate low self-compassion, as well as
behaviors that may be examples of self-compassionate behavior such as self-expression, producing solutions,
asking for help from the adult, asking questions to understand the situation, and requesting explanations.

It was reported that when children needed compassion, they requested time together and verbal and tactile
support from outside. In addition, parents emphasized that children engaged in behaviors such as drawing, playing
games, talking to themselves and consoling themselves, turning to reassuring material, and turning to a job they
are good at to offer compassion to themselves when they need compassion. Based on this information, adjustments
were made to the instructions and items of the scale.

The resulting item pool was presented to the opinions of three preschool education experts, one
psychological counseling expert who has studied mindfulness and compassion, and one measurement and
evaluation expert. The expert opinion form was prepared so the experts could evaluate each item to measure the
desired feature and language and provide their opinions and suggestions. The evaluations received from the experts
were processed and analyzed on the specification table. Seventeen items were removed from the form due to the
presence of similar items or because they were not suitable for the age group. In addition, wording corrections
were made in some items. The 47-item form was discussed with five mothers via telephone interviews, and the
form was finalized by correcting the statements that were not understood and thought to be inappropriate for the
age group of the children.

Construct Validity

Principle component analysis (PCA), which is used to summarize and reduce data, was used to examine
the construct validity of the data obtained from 309 people as a result of the trial form application of the scale and
to reveal the components of the scale aimed to be developed. The Kaiser-Meyer-Olkin (KMO) value and Barlett's
Test results, which were calculated to evaluate the suitability of the sample for the analysis, are given in Table 3.
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Table 3. KMO and Barlett's Test Results

Kaiser-Meyer-Olkin (KMO) 0,809

x 4964,558
Barlett’s Test sd 1081

p 0,000

The analysis showed that the KMO value was at the desired level (>0.60; KM0=0.809) and Barlett's Test
was significant (y*=4964.558; p<.01; Tabachnick & Fidell, 2013), indicating that the data were suitable for
analysis. Table 4 presents the eigenvalues and explains variances obtained from principal component analysis with
47 items.

Table 4. Eigenvalues and Variance Ratios for Components

Factors Eigenvalues Explained Variance % Cumulative Variance %
1 7,569 16,104 16,104
2 5,159 10,977 27,081
3 2,108 4,485 31,565
4 1,951 4,151 35,717
5 1,750 3,723 39,440
6 1,589 3,381 42,821
7 1,458 3,101 45,923
8 1,389 2,956 48,878
9 1,324 2,816 51,695
10 1,210 2,574 54,269
11 1,110 2,362 56,630
12 1,053 2,240 58,870
13 1,037 2,207 61,077

The analyses showed 13 factors with eigenvalues greater than one and explained approximately 61% of the
total variance. The acceptable range for factor loadings is stated as 0.32, and items below this value are
recommended to be removed from the analysis (Tabachnick & Fidell, 2013). In addition, when an item loads on
more than one factor, the difference between the loadings below 0.20 indicates that the items overlap and should
be removed from the analysis (Howard, 2016). Accordingly, 27 items were removed from the analysis, and the
analysis was repeated with 20 items. The results of the analysis are given in Table 5.

Table 5. KMO and Barlett's Test Results

Kaiser-Meyer-Olkin (KMO) 0,796
v 1788,006
Barlett Test sd 190

The Table 5 shows that the KMO value is at the desired level (>0.60) (KMO=0.796) and Barlett's Test is
significant (y*>=1788.006; p<.01; Tabachnick & Fidell, 2013); the data are suitable for factor analysis. The results
of the analysis are presented in Table 6, Table 7, and Figure 1.

Scree Plot

Eigenvalue

T2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Component Number

Figure 1. Early Childhood Self-Compassion Scale-Parent Form (ECSCS-P) scree plot
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In Figure 1, it is seen that the graph experienced a high slope decrease from the Y axis to the X axis 4 times,
and after these decreases, the slope decreased, and the eigenvalue fell below 1. This result can be interpreted as
the measurement tool has 4-factor structure.

Table 6. Eigenvalues and Variance Ratios for Components

Factors Eigenvalues Explained Variance % Cumulative Variance %
1 3,980 19,899 19,899
g 2 3,399 16,997 36,895
q%; 3 1,636 8,180 45,075
® 4 1,529 7,646 52,722
1 2,956 14,781 14,781
.§ 2 2,684 13,418 28,199
§ 3 2,652 13,258 41,457
4 2,253 11,264 52,722

Table 6 shows that the four factors with 20 items explained 52.722% of the variance. This finding is
consistent with the literature, which recommended that the explained variance be above 50% (Thompson, 2004).

Table 7. Factor Loadings Matrix for the Early Childhood Self-Compassion Scale-Parent Form (ECSCS-P)

1. Factor 3. Factor
Item Number Factor Loading Item Number Factor Loading
il 490 i17 ,659
i2 ,556 i18 ,748
i3 797 i19 744
i4 797 i20 ,793
i6 673 i21 484
i39 ,565
2. Factor 4. Factor
Item Number Factor Loading Item Number Factor Loading
i10 ,659 i31 721
i12 673 i32 ,716
i13 774 i33 ,842
i14 ,752 i34 ,557
i36 ,699

It was also observed that the item factor loadings ranged between 0.48 and 0.84 and were above the
acceptable range of 0.32.

Confirmatory factor analysis was applied with the data obtained from the study group of 200 parents to
determine the validation of the 4-factor structure. The obtained goodness of fit indices is presented in Table 8.

Table 8. Goodness of Fit Indices of the Model

72 sd 22/ sd RMSEA CFI LI
335,60 164 2,05 0,07 0,90 0,89

The goodness of fit allows assessing whether the four-factor scale structure is confirmed using a series of
model fit indices. Although the first value in fit indices is the Chi-square statistic, it reasonably fits models with
about 200 data. Since the data for the confirmation analyses in the study was obtained from the 200 parents, the
v?/sd ratio was used to decide the model-data fit. If the y?/sd ratio is below five, the fit is assumed to be good.
There are also more indices used in this study to evaluate the goodness of fit, such as the Root Mean Square Error
of Approximation (RMSEA), Comparative Fit Index (CFI), and Tucker-Lewis Index (TLI). RMSEA above 0.10
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indicates poor fit; CFl and TLI above 0.90 and close to 1 indicate good model fit. This shows that the population
covariance matrix and the sample covariance matrix are close (Hu & Bentler, 1999; Tabachnich & Fidell, 2001,
pp.720-722). Accordingly, Table 8 states that the RMSEA value was acceptable, and ¥2/ sd, CF1, and TLI indicated
a good fit. As a result, it is accepted that ECSCS-P with four factors is confirmed with goodness of fit indices.
Figure 2 shows the path diagram of the model.

Figure 2. Path Diagram for Early Childhood Self-Compassion Scale-Parent Form (ECSCS-P)

The path diagram shows that the item factor loadings are between 0.435 and 0.833 and are at the desired
level (>.32). The fit index results and item factor loadings show that the 4-factor 20-item structure was confirmed.

Reliability

The Cronbach Alpha coefficient calculated for the first factor of the scale in the data obtained for the trial
application of the scale was 0.755; for the second factor, it was 0.736; for the third factor, it was 0.751; and for the
fourth factor, it was 0.766.

According to the data obtained in the study conducted to verify the structure reached in the trial application,
the Cronbach Alpha coefficient calculated for the first factor of the scale was 0.745; for the second factor, it was
0.731; for the third factor was 0.742; and for the fourth factor was 0.784. Cronbach Alpha value higher than 0.70
is considered satisfactory (Nunnally, 1978). According to both the analysis results obtained from the trial
application and the analysis results made to verify the structure reached, it can be said that the Cronbach Alpha
values obtained are satisfactory.

Finally, in order to determine the test-retest reliability of the scale, data were collected again from 25 parents
three weeks after they filled out the first form. As a result of the analyses, the Pearson coefficient for the four
factors of the scale was calculated as r=0.75 (p<0.01), r=0.52 (p<0.01), r=0.53 (p<0.01) and r=0.51 (p<0.01),
respectively. A positive and highly significant relationship for the first factor and a positive and moderately
significant relationship for the second, third and fourth factors between the repeated measurements was found.

865



DISCUSSION AND CONCLUSION

Self-compassion, also considered an emotion regulation skill, is a learnable skill (Neff, 2003a). Early
childhood is fundamental for developing and strengthening self-compassion, as in all personality traits. Therefore,
this study aimed to create the Early Childhood Self-Compassion Scale-Parent Form (ECSCS-P) to determine
children's self-compassion levels from the early years. Exploratory and confirmatory factor analysis of the ECSCS-
P revealed that ECSCS-P has a four-factor structure and satisfying reliability.

The first factor of the ECSCS-P is “self-kindness,” which includes items such as "My child shows self-
compassion when faced with a negative event." "My child talks to himself/herself to console his/her feelings when
faced with a negative event (I was upset/angry, but it will pass, | can succeed)"; the second factor is called “self-
caregiving” which includes items such as "My child relaxes by turning to a job he/she likes when faced with a
negative event.”, "My child relaxes by going to a place where he/she feels good when faced with a negative event."
The third factor, “over-identification,” includes items such as "When my child encounters a negative event, he/she
exaggerates the event." "When my child encounters a negative event, he/she thinks that the negativity will never
go away." and "When my child encounters a failure, he/she thinks that he/she is not good enough.” The fourth
factor includes "My child blames himself/herself when he/she encounters a negative situation” items and is called
“self-criticism.”

The scale characteristics were similar to those of previously developed scales (Bailey, 2020; Neff, 2003)
regarding positive and negative factorizations. Self-kindness, self-criticism, and over-identification in ECSCS-P
are compatible with the six-factoral Self-Compassion Scale developed by Neff (2003b). Self-Compassion Scale
also includes “awareness” and “common humanity” as positive components and “isolation” as a negative
component. Awareness is a component that is more likely to be measured through self-report as it is mainly related
to acceptance of events (Atalay, 2021; Kabat Zinn, 2021). The ECSCS-P developed in this study also included
items related to awareness. However, in the exploratory factor analysis, it had to be removed because its values
were below the acceptable range. Awareness is an abstract process that is difficult to observe. The fact that the
scale is based on parental observation rather than self-report can be seen as a factor that affects the value of the
item loads in the awareness part. Since overidentification, which is the opposite of awareness, has a more
observable and concrete structure, low scores on items related to overidentification may give an idea about
awareness.

The trial form of the ECSCS-P also included items regarding the common humanity and isolation factors.
However, since the factor loadings were insufficient, they had to be removed from the scale form. Children have
egocentric thinking tendencies in the early years. (Piaget, 1926). They may tend to see themselves as the source
of problems. This can make it difficult for them to understand the common humanity. In addition, a strong bond
and trust with parents may allow them to perceive parents as a safe haven and turn to them to solve problems
(Bowlby, 1969). For this reason, they can naturally seek support from adults instead of being alone and isolated
in the face of difficulties.

Self-caregiving in ECSCS-P consists of items covering the characteristics related to the ability to care for
well-being and compassionate behavior, which are included in Gilbert's (2009) theory. The fact that these
characteristics can be easily and frequently observed in data collection based on parents' observations may have
caused them to be dominant and factorized.

The socio-cultural environment may also have impacted the items and the structure of the scale, depending
on the emotional difficulties faced by children in Turkey, parents' emotional and self-compassionate characteristics
and behavioral examples, children's behaviors, and parent’s perceptions of the process.

This study constitutes the basis for future studies in developing the Early Childhood Self-Compassion
Scale-Parent Form (ECSCS-P). Studies reveal that the characteristics of family members, the child's upbringing
style, and cognitive factors primarily impact children’s self-compassion (Neff, 2003a; Neff & McGee, 2009). The
Early Childhood Self-Compassion Scale-Parent Form will be the main measurement tool for evaluating self-
compassion in the early years. Another study conducted with young people focused on the effect of childhood
experiences on self-compassion and found that parental rejection, overprotection, and low parental warmth
predicted low self-compassion through attachment anxiety (Pepping et al., 2015). It was observed that children
who grew up with democratic attitudes had higher levels of self-compassion. In comparison, children who grew
up with parents with protective and authoritarian attitudes had lower levels of self-compassion (Y1lmaz, 2009).
Positive parental behaviors, such as parental warmth and autonomy support, are positively correlated with self-
warmth and negatively correlated with self-coldness. On the other hand, negative parental behaviors such as
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rejection, chaos, and coercion are negatively correlated with self-warmth and positively correlated with self-
coldness (Rogers, 2023). Parental criticism affects social anxiety about low self-compassion (Potter et al., 2014).
According to these studies, childhood experiences are compelling in terms of self-compassion. Therefore, ECSCS-
P can be essential in explaining individual and parental factors that impact the child's self-compassion and planning
the most appropriate interventions for the situation. It can be used in experimental studies as well as predictive
correlational studies. For example, children's self-compassion can be evaluated before and after parent training
programs. Since ECSCS-P is based on parental observation, data collection is also economical in terms of labor
and time, and teachers can also benefit from it to make predictions about children's social-emotional characteristics
and save them in their portfolios.
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Abstract

The purpose of this study is to examine the mathematical modeling competencies (MMC) of pre-service science
teachers and science teachers towards the use of mathematical modeling (MM) in science education. For this purpose, a
qualitative study was conducted with 12 pre-service science teachers and science teachers. A case study design was used in
the research. Data were collected through activity forms, interviews, and observation techniques. Descriptive analysis was
used to determine MMC by considering the sub-competencies revised by Cakmak (2019) in line with Borromeo Ferri's
(2006) MMC. Upon examining the MMC, it was concluded that MMC developed in the process, and the most successful
understanding and the least successful ones were simplification and structuring MMC. Contrary to the literature, it was
determined that reaching real results from mathematical results was satisfactory. It was observed that newly graduated
science teachers and experienced science teachers had an equal level of MMC, while pre-service science teachers had a
lower level of MMC. In the process, the least competence was shown in biology and chemistry, and the most competence
was shown in physics. It is recommended to increase MM studies for science education, to provide MM courses at least at
the undergraduate level, and to experience MM practices through in-service training.

Keywords: mathematical modeling, mathematical modeling competencies, science education.

Fen Bilgisi Ogretmen Adaylar1 ve Fen Bilgisi Ogretmenlerinin
Matematiksel Modelleme Yeterliklerinin incelenmesi
Oz

Bu calismanin amaci, fen egitiminde matematiksel modelleme (MM) kullanimina ydnelik olarak fen bilgisi
6gretmen adaylar1 ve fen bilgisi 6gretmenlerinin matematiksel modelleme yeterliklerini (MMY) incelemektir. Bu amagla,
12 fen Ogretmen adayr ve fen Ogretmeni ile nitel bir aragtirma yiiriitiilmiistiir. Arastirmada durum g¢alismasi deseni
kullanilmistir. Veriler, etkinlik formlari, gériisme ve gdzlem teknikleri ile toplanmistir. MMY *ni belirlemek i¢in, Borromeo
Ferri’nin (2006) MMY’ye gore Cakmak’in (2019) revize ettigi alt yeterlikler esas almarak betimsel analiz kullanilmistir.
MMY ’nin siireg icerisinde gelistigi, en basarili anlamanin ve en basarisiz olanin basitlestirme ve yapilandirma MMY oldugu
sonucuna varilmstir. Literatiiriin aksine, matematiksel sonuglardan gergek sonuglara ulasmada problem yasanmadig: tespit
edilmistir. Yeni mezun fen bilgisi 6gretmenleri ve deneyimli fen bilgisi 6gretmenlerinin MMY "nin esit diizeyde oldugu
goriiliirken, fen 6gretmen adaylarinin MMY *nin daha diisiik oldugu goriilmistiir. Siiregte en az biyoloji ve kimya, en ¢ok
fizik konularinda yeterlik gosterilmistir. Fen egitimine yonelik MM calismalarinin artirilmasi, en azindan lisans diizeyinde
MM derslerinin verilmesi ve hizmet i¢i egitimlerle MM uygulamalarmim deneyimlendirilmesi ¢alismalariim yapilmasi
onerilmektedir.

Anahtar kelimeler: matematiksel modelleme, matematiksel modelleme yeterlikleri, fen egitimi.
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INTRODUCTION

The interaction between science and mathematics is a dynamic and synergistic relationship. Mathematics
provides the language and tools for expressing analyzing and validating scientific ideas while science in turn
inspires the development of new mathematical theories and applications. This collaborative interaction has been
fundamental to numerous scientific breakthroughs and technological advancements throughout history. The
interactivity between science and mathematics is dynamic and continually evolving, with advancements in one
field often influencing and inspiring developments in the other. This interconnectedness underscores the
importance of an integrated approach to teaching and learning science and mathematics.

Mathematical modeling (MM) is a method that effectively combines science and mathematics in education.
MM is generally defined as the process of expressing, testing and interpreting a mathematical or non-mathematical
situation using mathematical language (Kertil, 2008; Kaiser, 2020; Kapur, 2023). It provides essential
contributions by making sense of situations encountered in daily life and establishing a connection between
mathematics and science (Kaiser, 2007; Baskan, 2011; Guerrero-Ortiz & Mena-Lorca, 2017; Deniz, 2018; Dogan
& Girbliz, 2019; Kaiser, 2020; Kapur, 2023). MM studies are applied in the fields of science and mathematics by
associating with real life and help to connect these fields (Prins et al., 2009; Saglam-Arslan & Arslan, 2010; Doruk,
2010; Bagkan, 2011; Guerrero-Ortiz & Mena-Lorca, 2017; Deniz, 2018; Dogan & Giirbiiz, 2019; Kapur, 2023).

The boundary between mathematics and science does not reflect modern science's interdisciplinary work,
and an innovative curriculum integrating mathematics and science courses should be developed as an alternative
to the traditional subject-oriented curriculum. (Michelsen, 2006; Baskan, 2011; Guerrero-Ortiz & Mena-Lorca,
2017; Deniz, 2018; Dogan & Giirbiiz, 2019). Bridging the gap between the teachings of these disciplines, including
MM in science courses, makes a significant contribution (Bagkan, 2011).

The Significance of the Study

Studies show that students’ Mathematical Modeling Competencies (MMC) are relatively low (Frejd &
Arleback, 2011; Gatabi & Abdolahpour, 2013; Kaiser, 2020; Kapur, 2023). Therefore, educational activities
should be organized in this direction. Teachers and future teachers play essential roles in creating and organizing
these environments. Teachers must understand MM to organize MM environments. However, studies show that
teachers who will organize these environments and pre-service teachers who are future teachers do not even know
about MM (Akgiin et al., 2013; Anhalt & Cortez, 2016; Isik & Mercan, 2015; Urhan & Dost, 2016; Kaiser, 2020;
Kapur, 2023). Teachers expected to use MM must gain modeling experience (Niss et al., 2007). It is impossible
for teachers and pre-service teachers who have not received MM training, have never been involved in MM
processes, and have not faced activities to acquire MMC (Dogan & Giirbiiz, 2019). Studies on teachers' MMC are
limited (Zbiek, 2016; Ferri, 2018).

When examining MM studies in the literature, it becomes apparent that there are very few studies in science
education. Furthermore, studies on the MMC of science teachers are almost nonexistent (Yenilmez & Yildiz,
2019). A detailed search in the database of the National Thesis Center (https://tez.yok.gov.tr/accessed on
25.03.2023) reveals that there are 855 theses on 'mathematical modeling', and only Bagkan (2011) and Giider
(2019) have doctoral dissertations on MM in science education. Meta-analysis studies on MM determine that there
are very few interdisciplinary and especially science education studies. It is emphasized that MM studies should
increase, especially in different disciplines such as science education (Yildiz & Yenilmez, 2019; Kog, 2020;
Koceva Lazarova, Stojkovic, & Stojanova, 2022). The starting point of this study is to fill these gaps in the
literature and contribute to MM studies by providing an interdisciplinary perspective.

Science teachers should use MM because it enriches the learning experience, enhances problem-solving
skills, integrates STEM disciplines, fosters critical thinking, prepares students for future careers, incorporates
technology, aligns with inquiry-based learning, develops mathematical literacy, promotes creativity, and addresses
complex global challenges (Koceva Lazarova, Stojkovic, & Stojanova, 2022). MM allows students to apply
mathematical principles to solve practical problems in various scientific disciplines, such as physics, biology,
chemistry, and engineering.

MMC plays a crucial role in science education. Science teachers with modeling competencies can bring
real-world applications into the classroom, demonstrating to students how mathematical concepts are utilized to
address complex scientific challenges. Teachers with MMC can enrich their teaching practices, provide students
with a more comprehensive understanding of science, and better prepare them for future academic and professional
pursuits in science and related fields. They can provide a more integrated and holistic approach to teaching
scientific concepts. They can demonstrate the practical applications of mathematics in scientific inquiry, making
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the learning experience more engaging for students. As educational practices evolve, there is an increasing
emphasis on interdisciplinary and practical learning experiences. Teachers with modeling competencies are better
positioned to adapt to these trends and incorporate innovative teaching methods into their classrooms.

The Aim of the Study
This study aims to examine the mathematical modeling competencies of science and pre-service teachers
by making them experience the MM process.

Research Question
How are the mathematical modeling competencies of pre-service science teachers, newly graduated science
teachers and experienced science teachers who have experienced the mathematical modeling?

LITERATURE REVIEW

This section presents the contexts related to the research, forming the background of the research, the
research bases in line with the literature, and similar studies in the literature.

Mathematical Model

Berry and Houston (1995), in one of the first studies on MM, define a mathematical model as a
mathematical representation of the relationship between two or more variables related to a given situation. Lesh
and Doerr (2003), prominent figures in MM studies, define the mathematical model as the forms of representation
used in explaining, describing or structuring the behavior of specific systems. Cakmak (2019) defines a
mathematical model as a generalizable and reusable mathematical representation created to represent a complex
real-life situation.

Mathematical Modeling

Although there are many definitions in the literature about the concept of MM, it can be said that all
definitions converge on a common denominator as the mathematical expression of a real situation (Doruk, 2010;
Haines & Crouch, 2007; Lesh & Doerr, 2003). In addition, MM is the process of creating a model and is expressed
as a bidirectional transformation process between the real world and the mathematical world (Blum & Borromeo
Ferri, 2009). Sriraman (2006) explains the relationship between the mathematical model and MM as the process
of creating a physical, symbolic, or abstract model of a situation, while the mathematical model is the product of
this process. On the other hand, Lesh and Doerr (2003) use the concept of model-eliciting activity, which includes
both the terms mathematical model and modeling in terms of meaning. An example of a modeling task and
modeling steps is presented in Figure 1.

Diapars
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pers that can ba washed in the woshing machine and used almost foravar,
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Mrs Bretleimer thinks thot cloth dicpers ore too expensive. She prafers buy-

ing non-recyclohle diopers for the three yooes her baby needs diopers for {'f:. =
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Figure 1. An example of a modeling task and modeling steps (Lesh & Blum, 2010, p.122)

Mathematical Modeling Cycles

The mathematical modeling process has multiple cycles, such as reaching a solution using the given data,
comparing the solution with a real-life situation, and developing a different solution by improving the solution
(Erbas et al., 2013). It is also represented by a cycle designed according to different perspectives, such as realistic
or applied modeling, contextual modeling, educational modeling, socio-critical modeling, and cognitive modeling
(Greefrath & Vorhélter, 2016; Perrenet & Zwaneveld, 2012). In the literature, there are diagrammatic
representations of MM as a process involving a repeatable cycle, which are similar but differ. When different MM
cycles are examined, they include the real situation & problem (modeling situation), mathematical model,
mathematical result, and real result steps. However, they differ according to the situation model and real model
stages (Cakmak, 2019).

One of the modeling cycles frequently used in MM studies belongs to Lesh and Doerr (2003). In Lesh and
Doerr's modeling process, unlike other studies, a complete circularity draws attention. In this study, it is seen that
there is no hierarchy between the steps in the MM process, and it is not stated that all steps are interrelated. Doerr's
MM cycle is presented in Figure 2. The modeling cycle consists of four fundamental steps: (a) Description:
transferring the given real-life situation to the modeling world, (b) Manipulation: applying and calculating the
model that emerges after transferring to the modeling world, (c) Prediction: transferring the obtained results back
to the real world, and (d) Validation: verifying the usefulness of the predictions.
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Figure 2. The nodes of the modeling process (Lesh and Doerr, 2003)

Unlike other studies, Borromeo-Ferri (2006) integrates the situation model, i.e., the mental representation
of the situation, into the process in the MM cycle and presents the real situation, the situation model, and the real
model separately. While this modeling cycle shown in Figure 3 consists of six steps, the presentation activity,
which is the stage of returning from the mental representation of the situation to the real situation, is not included
in the modeling process as a cognitive stage. Cakmak (2019), as a result of his detailed literature review, states
that the situation model is not mentioned in the modeling cycles presented until Borromeo Ferri's cycle. This study,
which examines the modeling cycle in more detail than others, focuses on the cognitive processes of individuals
(Ural, 2018; Cakmak, 2019; Coksdyler & Bozkurt, 2021).
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results results
5 Interpreting
Reality ¥ Mathematics ¢ Validating

Figure 3. Borromeo Ferri's (2006) Modeling Cycle

Borromeo Ferri's (2006) modeling cycle, which deals with the cognitive aspects of the modeling process,
seems to be a suitable tool for analyzing the cognitive processes of the participants because it is very detailed and
prone to the use of different modeling types (Blum & Leil, 2007; Tutak & Guder, 2014; Cakmak, 2019; Coksoyler
& Bozkurt, 2021). It was decided to use the MM cycle constructed by Borromeo Ferri (2006) in this study due to
the importance of cognitive processes in science subjects and the fact that it allows for detailed and comprehensive
analysis.

Mathematical Modeling Competencies (MMC)
According to Kaiser and Brand (2015), studies on modeling competencies are organized in line with the
following general questions:

1) How can modeling competencies be conceptualized?

2) How can modeling competencies be tested?

3) How can modeling competencies be developed?

4) How can modeling competencies be fostered most effectively?

5) What assessment methods are appropriate in practice to assess modeling competence?
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First of all, in order to understand the MMC of pre-service and in-service science teachers, the main
objectives of this study, it is necessary to explain what mathematical modeling competency means in the literature.
Competence and skill are two MM concepts frequently used in MM studies. Although these two concepts are used
as alternatives to each other in many studies, there are semantic differences between these two concepts (Bukova
Guzel, 2019). In TDK (2021) dictionary, skill is defined as a person's ability to accomplish a job depending on
predisposition and learning and to finalize a process following the purpose, while competence is defined as
exceptional knowledge, license, and sufficiency that provides the power to do a job. Tekin Dede (2018) defines
skill as the organization of individuals' existing abilities to enable them to reach a goal depending on education,
and competence as having the necessary equipment to achieve a goal. When MM studies are examined, it is seen
that literature has recently emerged to define and develop modeling competencies, but a complete consensus has
not yet been reached (Maal3, 2006; Cetinkaya, 2013; Kaiser & Brand, 2015). Maaf (2006) describes modeling
competencies as the goal-oriented skills and abilities that enable the modeling process and the willingness to
exhibit these skills and abilities.

Bukova Gilizel (2019, p.42) states that MMC in the literature is addressed from four different perspectives
listed below.

1) Cognitive competencies

2) Metacognitive competencies
3) Affective competencies

4) Social competencies

Social Competencies: It is known that the MM process takes place in a learning environment as individual
or group work. From this point of view, individuals participating in the process should have competencies such as
being able to communicate, express themselves, work with the group, take responsibility, discuss, present their
work, and share (Kaiser, 2007; Kaiser et al., 2010; Kaiser & Brand, 2015; Bukova Giizel; 2019, Cevikbas, Kaiser,
& Schukajlow, 2021).

Affective Competencies: While defining modeling competencies, Maap (2006) emphasizes the willingness
of individuals towards the MM process, that is, the factors of voluntariness and motivation. Biccard and Wessels
(2011) state that people involved in the MM process develop their beliefs and perceptions about the nature of the
problem. In addition, as mentioned in the following stages of this study, one of the principles of mathematical
modeling activities (MMA) is that MMA should make individuals feel the need to create a model, which can be
said to be related to affective competencies.

Metacognitive Competencies: Metacognitive competencies include factors that support cognitive
competencies such as knowing the MM process, planning, monitoring, controlling, verifying, judging the solution,
reflecting, creating real-life problems, analyzing the task, and using the sense of orientation (Tanner & Jones,
1995; Maaf, 2006; Kaiser, 2007; Ferri, 2011; Cakmak, 2019; Bukova Glizel, 2019).

Cognitive competencies: These include cognitive skills such as understanding the problem, simplification
and structuring, mathematization, mathematical work, interpretation and verification, which cover the entire
modeling process and occur during the process (Cakmak, 2019; Bukova Giizel, 2019).

Examining this study regarding cognitive competencies in the modeling process was deemed appropriate
for determining the MMC of pre-service science teachers and teachers. In this context, the theoretical framework
was advanced through cognitive competencies.

In the literature review, situations that may affect the development of MMC were identified (Anhalt &
Cortez, 2016; Biccard & Wessels, 2011; Blomhgj & Jensen, 2003; Brand, 2014; Galbraith & Stillman, 2001; Ji,
2012; Kaiser & Grunewald, 2015; Kaiser et al, 2010; Kaiser & Stender, 2013; MaaR, 2006; Cakmak, 2019;
Geefrath, 2020, English, 2006; Antonius, Haines, Jensen, M. Niss, & Burkhardt, 2007, Zawojewski, Lesh, &
English, 2003). Some of these situations are as follows;

1) Information about mathematical model, modeling, and modeling cycle:
2) Group work

3) Content of modeling situations,

4) Preparation of teaching environment for holistic or atomistic approach
5) Technology use

6) The role of the teacher

875



7) Long-term studies

Include the background information and a review of the literature in this section. You may dedicate another
separate section for the literature review. Include the background information and a review of the literature in this
section. You may dedicate another separate section for the literature review. Include the background information
and a review of the literature in this section. You may dedicate another separate section for the literature review.
Include the background information and a review of the literature in this section. You may dedicate another
separate section for the literature review. Include the background information and a review of the literature in this
section. You may dedicate another separate section for the literature review.

METHOD

The method section includes the research design, the study group or participants of the study, data collection
tools, and data analysis.

Research Design

Henning and Keune (2007) state that MMC cannot be directly observed, and that competencies can only
be determined by observing the actions and behaviors of students or teachers while performing MM tasks. In this
direction, it was decided to design the study according to the case study design, which is one of the qualitative
research methods that enable detailed and in-depth investigations to examine the MMC of pre-service science
teachers and teachers. This method enables close observation of the process and the actions and behaviors within
the process. The case study is a design in which the researcher examines one or more situations limited in time in
depth with data collection tools including multiple sources, investigates with a holistic approach, and defines
situations and themes related to the situation (Creswell, 2013; Simsek & Yildirim, 2018).

In learning environments where the holistic approach is adopted, the aim is to enable individuals to go
through the whole mathematical modelling process. In learning environments where the atomistic approach is
adopted, the aim is for individuals to perform a sub-step or particular steps of the mathematical modeling process.
In this study, a holistic approach is used due to evaluating the entire process by considering sub-competencies.

Study Group

The purposive sampling (non-probabilistic sampling) method was used in the study. The purposive
sampling method aims to examine a subject in depth based on the research group selected for a specific purpose
(Yildinm & Simsek, 2018). Three groups were formed to observe whether professional experience affects
mathematical modeling competencies. The research group consisted of four pre-service teachers attending the
fourth year of the Department of Science Education, four science teachers who have a bachelor's degree in science
teaching but have not been appointed, and four experienced teachers who continue to teach science in public
schools affiliated with the Ministry of National Education. This research group was formed by considering the
criteria of completing physics, chemistry, biology, and mathematics courses in science education at the
undergraduate level and their experience in the science teaching profession.

All participants signed the consent form that they voluntarily participated in the study. In the study, pre-
service science teachers were coded as U1, U2, and U3; teachers who received a bachelor's degree in science
teaching but were not appointed were coded as P1, P2, and P3; and teachers who continue to teach science in
public schools affiliated to the Ministry of National Education were coded as T1, T2, and T3. Demographic
information about the participants is shown in Table 1.

Table 1. Demographic information about the participants

Participant Gender Professional Experience  Education Level MM Experience
(Years)
T1 Male 10 PhD Student -
T2 Male 9 Master's degree graduate -
T3 Male 9 PhD Student -
T4 Male 11 Bachelor's degree -
P1 Female 3 Graduate Student -
P2 Female - Graduate Student -
P3 Female 1 Graduate Student -
P4 Male - PhD Student -
Ul Female - 4th Year Undergraduate -
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u2 Female - 4th Year Undergraduate -
U3 Female - 4th Year Undergraduate -
U4 Female - 4th Year Undergraduate -

Data Collection

In this study, the Activity Form, developed by Kenan and Polat (2022), was used as the data collection tool.
The 'Activity Form' incorporates Borromeo Ferri's (2006) MM steps. The activity reflective diary form presented
in Appendix-1 was used as another data collection tool. The form is a structured interview form that collects
participants' feelings and thoughts during the activity.

Additionally, the observation technique was used to monitor the cognitive skills of pre-service science
teachers and teachers in the learning environment created to examine their MMC. Observation is a technique used
to describe in detail the behaviors occurring in any environment (Yildirim & Simsek, 2018). The most significant
advantage of this technique is that it enables many behaviors to be objectively determined by observing the
individuals in their natural environment (Karasar, 2016). The researcher and an expert with a PhD in MM took
part as observers in the implementation process. For six weeks, two observers monitored the groups. The data
transferred by the groups to the activity forms were continuously compared with the observation notes.

Process
The implementation of the research was designed by considering the situations that enhance MMC.

Information about model, modeling and modeling cycle: Experts in MM educated the pre-service science
teachers and teachers who constituted the study group. The participants were received training in MM during these
informative activities, which lasted an average of 2 hours and were video recorded.

Group work: As the literature suggests that group work is crucial in the development of MMC, the modeling
environment of this study was organized by forming groups of four people.

The content of modeling activities: In the study, six MMA developed by Kenan and Polat (2022),
considering Lesh et al.’s (2000) principles for developing thought provoking activities, were used. Care was taken
to ensure that the contents of the mathematical situations were related to real life, at least at the undergraduate
level, within the knowledge domain of teachers and pre-service teachers, involving more than one variable, and
open to interpretation and elaboration.

Table 2. Mathematical modeling activities

Activity Name Code Learning Area Learning Area Subject(s)

Melisa Project MP Biology Photosynthesis, Respiration, Life Cycle
Reflux RE Chemistry Acids and Bases, Neutralization Reactions
Houseboats YE Physics Center of Gravity, Mass, Density, Buoyancy,
Plastic Bacteria PB Biology Bacteria, Enzymes, Recycling

Ozone oz Chemistry Chemical Reactions, Environmental Pollution
Slide KA Physics Kinetic and Potential Energy, Speed, Incline

Unlike the literature, the modeling activities developed by Kenan and Polat (2022) were presented in video
format. This decision was based on the idea of engaging more senses, associating more efficiently with real life,
including motivational elements, and integrating with technology. For example, the 'Reflux’ activity, derived from
the 'General Chemistry: Principles of Chemistry with a Molecular Approach -1 / Principles of Chemistry: A
Molecular Approach' book published by Nobel Academic Publishing, was presented as a video interview using
internet resources. Similarly, the Floating Houses activity, initially a verbal situation in a newspaper article
(https://www.trthaber.com/haber/dunya/amsterdam-kanallari-uzerinde-yasam-438695.html), was presented using
a promotional video of an actual floating houses project built on water in the city of Amsterdam, found through
internet resource search.

““I noticed-curious’” activities were added to the process to make the modeling task more comprehensible.
QR codes for accessing the videos of these six activities, which were deemed appropriate for use in this study, are
given in Appendix 2.

Preparation of teaching environment according to holistic approach: In this study, we examined the
competencies of science and pre-service teachers in the MM process and to tracked their development. We used a
holistic approach, evaluating the entire process by considering sub-competencies.
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Long-term studies: This study lasted eight weeks. The first week involved training in MM, followed by a
sample mathematical modeling activity in the second week. For the remaining weeks, six mathematical modeling
activities were conducted.

Teacher Role: Academics who were conducting Physics, Chemistry, and Biology courses at the
undergraduate/graduate level in Science Education served as consultants in this study. These experts participated
in the process alongside the students. This role, defined as an agent in the teaching experience methodology, was
undertaken by academics who are experts in the subject area. Before each application, the expert in MM, the agent,
and the conductor of the study exchanged ideas on potential questions related to the activity topic, what questions
should be asked, what to pay attention to, and additional information and limits that could be shared with the
participants. The team also met after each implementation to evaluate the process.

Use of Technology: During the study, which was conducted through the Zoom program, participants were
encouraged to access internet information resources, use Office programs such as Excel, Word, PowerPoint, and
similar Office programs, make calculations with the help of computers, and access activity content. The groups
were able to monitor, share, and present their work through the use of digital documents.

Data Analysis

Descriptive analysis was used in the data analysis of the examination of the MMC of pre-service science
teachers and teachers. Descriptive analysis involves interpreting the theoretical framework of the study, the
research questions, and the dimensions in the interview or observation according to the performed themes
(Yildirim & Simsek, 2018).

This study analyzed data according to Borromeo Ferri's (2006) MM cycle. Thus, it was determined at which
stage pre-service science teachers and teachers were in the MM process. Ferri's 6-stage coding system consists of
'‘Understanding' (mental representation of the situation) stage 1, 'Simplification and Structuring (real model stage)
2, 'Mathematization' (mathematical model) 3, 'Mathematical Study' (mathematical result) stage 4, 'Interpretation’
(real result) 5 and 'Verification” (validating) 6. The definitions and indicators of the levels of the MM cycle used
in this study are presented in Table 3.

Table 3. Indicators of the levels of the mathematical modeling cycle

Stage Competency Cod Indicators

Mental Representation Understanding 1.Stage
of the Situation

Real Model Simplification/Structuring 2. Stage
Mathematical Model Mathematization 3. Stage
Mathematical Result Mathematical Study 4. Stage
Real Result Interpretation 5. Stage
Validating Validation 6. Stage

Understands the real-world situation and creates a mental
representation of the situation, but cannot perform the skills of
structuring, simplifying, making assumptions, and predicting.
Makes assumptions about the modeling situation, simplifies
and structures the situation, determines the variables and makes
predictions about these variables. However, cannot
mathematize.

Establishes the mathematical model and creates a mathematical
problem. However, cannot solve the mathematical problem.
Solves the mathematical problem and gets the mathematical
results. However, cannot make the transition to real results.
Interprets mathematical results and get real-world results.
However, cannot test their validity.

Tests the accuracy and validity of real results in the real world.

To determine the MMC of pre-service teachers and teacher groups in each MMA, the MMC and sub-
competencies criteria developed by Borromeo Ferri (2006), adapted by Blum and Kaiser (2006) and revised by
Cakmak (2019) were used. These competencies and sub-competencies are presented in Appendix-3.

The coding system and MMC and sub-competencies criteria determined which competency and MM stage
the groups participating in the study could reach. Insufficient, partially sufficient, and sufficient dimensions were
created for each stage and MMC. Groups observed to be insufficient were evaluated in a sub-stage and
competency. For example, if a group identified the variables affecting the situation and made predictions about
them, they performed sufficiently in the second stage (real model/simplification and structuring competency).
However, if they identify some of the variables affecting the situation and make predictions only about them or if
they identify only the variables and cannot make predictions, they show partially sufficient performance in the
second stage. If the participants could not identify the variables directly affecting the situation, they were evaluated
in the insufficient performance category. If they did not perform the competencies in question, it was accepted that
they could not transition to this stage. In this case, the group was evaluated in the first stage, which is a sub-stage.
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Validity
There are various strategies to ensure the validity of qualitative studies (Creswell & Miller, 2000). These
strategies and their effects on the study are as follows;

Data triangulation: Multiple and different sources are used to ensure the validity of the findings of a study
(Miles & Huberman, 1994). In this study, data diversity was ensured and validity was increased by using different
data collection tools such as observation, interview, and document analysis.

Long-term interaction: Long-term observation in qualitative studies allows participants to build trust,
recognize the culture, and check misinformation originating from the researcher (Glesne, 2016). The
implementation of this study lasted eight weeks and is a long-term study. In addition, the data analysis was carried
out over approximately one year; repeated analysis, evaluation of the data by different experts, and referring to the
literature as a result of the emerging discrepancies are indicators that the field has been studied for a long time.

Expert review: The data related to the determination of mathematical modeling competencies were
evaluated separately by the researcher and an expert with a doctorate in mathematical modeling. The subject area
expert's approval was requested for the MMC evaluation in the relevant activity.

Reliability

Table 4 indicates the percentages of agreement, disagreement, and agreement between the analyses in each
analysis. The coding was done by the researcher and an expert with a PhD in MM. The percentage of agreement
between the analyses, i.e., the inter-rater reliability coefficient, was calculated using the formula
[agreement/(agreement+disagreement)*100] proposed by Miles and Huberman (1994). The data that did not agree
were subjected to re-analysis and a common decision was reached as a result of the discussions. It is stated that
the reliability of coding for a qualitative study should be at least 80% agreement (Miles & Huberman, 1994). When
the percentages of agreement in the study are examined, it is seen that the values are 85% and above.

Table 4. Agreement between analyses

Analyses Coders Agreement Disagreement Compliance Percentage (%)
Competencies 2 experts 34 2 94
Sub- competencies 2 experts 310 32 91

Two disagreements emerged when evaluating the stage of pre-service science teachers and teachers in
MMC. One of these disagreements was expressed as the T group's 'Plastic Bacteria': "experienced teacher group
determined the variables but could not make a transition to the second stage because these variables did not
contribute to the problem situation they determined”. As a result of the discussion between the coders, it was

decided that they made a partial transition to the second stage.

Research Ethics

The pre-service science teachers and teachers participated in the study voluntarily. Accordingly, they read
and signed a consent form. Each participant was given detailed and identical information about the research
processes during the research. The personal information of the participants was kept confidential, and the codes
assigned to them (T1, U1, P1) were used in reporting the data.

FINDINGS

This section presents the findings of the study, which examines the mathematical modeling competencies
of pre-service teachers, newly graduated teachers and experienced teachers. The findings are presented in
chronological order of the activities. First, the MMC of the groups related to the Melisa Project activity is
examined, and finally, the MMC of the groups related to the Slide activity is examined. The findings obtained
from the participants' reflective diaries recorded at the end of each activity support the analysis of MMC. The data
obtained from the activity forms and video recordings of the participants are given as direct quotations.

Findings on Melisa Project Activity

Based on the data obtained, the general evaluation of the MMC of the groups in the Melisa Project activity
is shown in Table 5. In the analysis of the groups' performances in the Melisa Project, it was concluded that the
groups understood the problem situation but could not perform the skills of structuring, simplifying, making
assumptions and predicting. Therefore, it was determined that the groups remained in Stage 1 and could not exhibit
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simplification and structuring competencies. In other words, the groups realized the mental representation of the
situation but could not reach the real model (Stage 1).

Table 5. MMC of the groups in the Melisa Project activity

MMC Insufficient Partially sufficient Sufficient
Understanding T,P,U
Simplification and structuring T,P,U

Mathematization T,P,U

Mathematical work T,P,U

Interpretation T,P,U

Validation T,P,U

When analyzing the participants' reflective diaries of the activity, we find clues as to why the groups could
not access the real model. For example, T3 from group T stated that the model they created was insufficient and
that they could not reach essential variables and use the variables in the model as follows;

T3: The model we created is not a good model. We could make a much better model, but we need to come
together again at different times to work on it. In addition, we need to reach variables that are very important for
the model (for example, the amount of O2 consumed daily by an astronaut, the amount of H2O created).

Similarly, P2 from group P stated that he had difficulties in identifying the factors that significantly affected
the problem situation;

P2: In this activity, we had great difficulty in determining the factors that would ensure the continuity of
this cycle while dealing with the mouse-algae relationship for nutrient production.

P3, also from the P group, stated that they constantly encountered different variables and that this situation
led to a complicated path;

P3: At first, | had difficulty determining the point we would focus on. After receiving the necessary
feedback, we started to focus on the point we would focus on. We created the equation. While making comments
on the equation, different variables were constantly appearing in front of us. While talking about these variables
led us to a more complicated path, it would not be useful to go into too much detail. T1 from the T group implies
that they tend to solve the problem directly.

T1: We built the model directly from the conservation of mass in chemical reactions based on the amount
of carbon dioxide required for the amount of oxygen needed and neglected all external factors. The model is not
inclusive enough in this respect.

The findings obtained from the activity forms, video recordings and reflective diaries show that the groups
needed help in simplifying and structuring the problem in the Melisa Project activity, that is, at the real model
stage. The groups tended to solve the problem directly. Participants had difficulties in the processes of identifying
variables, simplifying the problem, and determining the relevant assumptions.

Findings on Reflux Activity

Based on the data obtained, the general evaluation of the MMC of the groups in the Reflux activity is shown
in Table 6. It is observed that the groups understood the problem situation, made assumptions about the modeling
situation, simplified and structured the situation, determined the variables and made predictions about these
variables but could not mathematise. The T and P groups progressed to the real model step, which is the second
step. It can be concluded that both groups understood the modeling situation by making a mental representation
of the situation and obtained the real model based on this, but could not make a transition to the mathematical
model. Therefore, the groups could not create a valid mathematical model and could not progress to the other steps
correctly. While using the data related to the problem, they could not use a solution path that would lead to a
solution to the problem.

Table 6. MMC of the groups in the Reflux activity

MMC Insufficient Partially Sufficient Sufficient
Understanding T,P,U
Simplification and structuring U P T
Mathematization T,P,U

Mathematical work T,P,U
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Interpretation T,P,U
Validation T,P,U

The reflective diaries provide clues about why the groups could not access the real model. For example, T3
and P3 stated the following;

T3: Again, we had to do logarithmic operations while designing this model. | did not have any experience
with such operations. This situation made us very difficult.

P3: We determined the critical values for neutralization, which will form the basis of the model. We
calculated the molar value of baking soda added to water based on the information we gained here. Similarly, we
determined how many grams of 20 ml of stomach acid were required using its molarity. We had much difficulty
doing these operations; although we did research, we still had difficulty. I realized that mathematical operations
are also significant for such models.

In the reflux activity, participants from all groups reported deficiencies in chemistry subjects, difficulty
remembering the subjects, and problems in the MM process. T3 stated that he had trouble remembering the
chemistry knowledge he acquired during his undergraduate education because he did not use it in his professional
life;

T3: | realized that | needed to remember the concepts such as molarity, mole, and molecular weight, which
| learnt during my undergraduate education but rarely used in my professional life, and I could not use them
sufficiently.

Findings on Houseboats Activity

The general evaluation of the MMC of the groups in the Houseboats activity is shown in Table 7. Upon
analyzing Table 7, it is evident that the groups improved their competencies compared to the previous activities.
While the T and P groups tested their mathematical working competencies for the first time, the U group tested
their mathematization competencies for the first time. The U group remained in the real model stage, which is the
2nd stage, while the T and P groups progressed to the mathematization stage, which is the 3rd stage. Group U
made assumptions about the modeling situation, structured it by simplifying it, identified the variables, and made
predictions about them, but could not mathematise. The T and P groups, on the other hand, established the
mathematical model and created a mathematical problem but could not solve the mathematical problem.

Table 7. MMC of the groups in the Houseboats activity

MMC Insufficient Partially Sufficient Sufficient
Understanding T,P,U
Simplification and structuring u T,P
Mathematization ] T,P

Mathematical work T,P,U

Interpretation T,P,U

Validation T,P, U

When the reflective diaries of the participants about the activity are examined, clues about why the groups
were insufficient in mathematization and mathematical study competencies emerge. Group U, which progressed
to the mathematization stage but could not create a mathematical model, could not create a model because they
could not establish the relationship between concepts and variables. For example, group member U2 made the
following statement;

U2: Actually, we found all the necessary information, the concepts of surface area or weight that pressure
depends on, but we could not gather them in a formula due to lack of information. In this activity, we were weak
in creating formulas.

T3 from the T group, who progressed to the mathematical results stage but was insufficient, emphasized
that they had difficulty in unit conversions and attributed this to why they made incorrect operations. T3's statement
is as follows;

T3: While calculating, we tried to develop the formula Weight=L.ifting force. We had a lot of difficulty in
unit conversions in the sinking volume we used to calculate the buoyancy force and made many incorrect
operations. Using tools such as Excel for all modeling examples may be helpful.
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The members of P, another group that progressed to the stage of mathematical work, similarly drew
attention to the problems they experienced in determining and converting units. For example, group members P2
and P3 made the following statements.

P3: The part we have difficulty with is that we did not make data transformations while making
assumptions.

P2: One of my difficulties was forgetting where the units used in the formula should be converted.

Findings on Plastic Bacteria Activity

The general evaluation of the MMC of the groups is shown in Table 8. When Table 8 is examined, all
groups failed to demonstrate the mathematization competencies of the MM process. While there was a decrease
in their competencies in the Houseboats activity, which was the previous activity, it is observed that there was an
increase in their competencies compared to the Melisa Project, which is another activity related to the subject of
biology.

Table 8. MMC of the groups in the Plastic Bacteria activity.

MMC Insufficient Partially Sufficient Sufficient
Understanding T,P,U
Simplification and structuring T,U P
Mathematization T,P,U

Mathematical work T,P,U

Interpretation T,P,U

Validation T,P,U

All the groups were able to progress to the real model stage, stage 2. They could understand the modeling
situation and create a mental representation of it, but they needed assistance to transition to the mathematical
model. They did not use a solution path that would solve the problem when using the related data. Therefore, they
needed help to create a valid mathematical model or to correctly complete the other steps. Inadequacies in the first
steps of modeling negatively affected the subsequent steps.

This activity provides clues as to why they could not reach the real model and solutions in the modeling
process. For instance, group T could not present a real model be presented due to excessive simplification. T3’
opinion on this situation is as follows;

T3: We prepared a model with the temperature values of the seasons as variables. However, we should
have included many variables, such as the pH value of the environment, the amount of oxygen, and the type of
bacteria. | was not comfortable making these omissions. | thought inwardly that these variables were crucial and
should be addressed. However, we had no data on the neglected variables to test the model. Therefore, it took
work to decide whether these variables were influential or not. Although we did not want to, we increased the
number of omitted variables.

Group U had problems organizing and simplifying the variables they identified.

U2: We created a formula, but again there were missing things because our formula was working on the
numbers, we determined ourselves, but we did not test how the formula works when there is any change, and we
were again insufficient in this regard. Everything is what we know or what we can do, but when it comes to the
formula, we did not know what and how to use it, so we had difficulties in creating a formula.

Findings on Ozone Activity

Table 9 shows that the teacher groups successfully performed in all MMC for the first time and completed
the process. Group U, on the other hand, was evaluated as insufficient in the following process because they did
not perform adequately in MMC. Group U was able to reach the simplification and structuring stage, Stage 2.

Table 9. MMC of the groups in the Ozone activity.

MMC Insufficient Partially Sufficient Sufficient
Understanding T,P,U
Simplification and structuring T,P,U
Mathematization U T P
Mathematical work U T,P
Interpretation u TP
Validation U T,P
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Group U could understand the modeling situation and create a mental representation of it, but they needed
help to transition to the mathematical model. Groups T and P completed all stages of this activity. It is observed
that the groups that can transition to the mathematical model can transition to mathematical results, and the groups
that can transition to mathematical results can progress to real results.

When the reflective diaries of the participants regarding the Ozone activity are analyzed, three main clues
emerge as to why the U group could not access the real model. Firstly, as a group, they needed more knowledge
about the subject, and therefore, they spent their time on research and data collection. Secondly, they needed help
in mathematising the relevant quantities and the relationships between quantities. Since the group could not
mathematise the problem, they went for an immediate solution. Thirdly, the affective problems they experienced
affected them in the modeling process. The opinions of Group U about their need for sufficient knowledge on the
subject are as follows.

U2: ... I had heard about CFC gas in chemistry class before. I had coded it in my mind as a gas coming out
of refrigerators. | had no information about its harm or benefit. When we started the problem, we encountered a
lot of CFC gas. I tried to find enough data, but my searches did not give me very clear data

U3: ... In fact, at first glance, it seemed easy because I thought that if we calculate the cfc emission and
proportion its effect on the Ozone layer, we could find the effect. Since we did not have much information about
cfc, we did research from the meteorology page and various sites.

Some of the opinions about the affective problems that prevented the group from reaching the real model
are as follows;

U1: I tried to find enough data, but my searches did not provide very clear data." | felt that "we will not be
able to solve the problem." | felt very insufficient, and | was insufficient anyway.

U2: Our mistake was to be too hasty in searching for data and to give up immediately when we could not
find any. Once we felt that "It will not happen, we cannot do it", we stopped and used to believe in ourselves. That
is why we did not achieve any results.

When the opinions of the T and P groups, who reached the real model and results in the ozone activity, are
analyzed, it is seen that the problems experienced by the participants are because what they learnt in chemistry
subjects did not go through a meaningful and permanent learning process. In addition, their inability to make unit
conversions correctly, which was also observed in previous activities, creates problems in the MM process.

P1: This activity was the most difficult, the longest, we could not find a common point, and we thought too
much and even burned our brains. The reason was not knowing analytical chemistry, | think | was incomplete.
Yes, we had an idea, we knew the way to go, we knew what we needed to do, but when we came to the model, we
got stuck. We did a lot of research and finally made a modeling, was it a definite solution? No, it was not. When
you think about it, it was a very broad subject, we had a chemical equation, what would we do now? | was
thoroughly confused.

P2: Since we sometimes overlooked that the units should be the same in the formulas we used in the activity,
errors occurred in the operations. This again caused our activity process to be prolonged.

T3: The most difficult point in this activity was to put the formulas we use in chemistry into practice. There
needed to be more than just knowing the formula to be used to solve that operation. We initially thought that the
solution would be solved with the concept of mole, but we had a lot of difficulty in the process time due to the fact
that we did not record the operations in order.

T1: We realized that we used some data in the wrong places in the formulas to be used in calculating the
law of multiple ratios and mole concepts in chemical reactions. | think this is because we forgot how to use the
formulas. For example, in the formula n = m / ma, we should have taken the atomic weight for the ma of Cl, but
we took a different value.

Findings on Slides Activity

The MMC of the groups in the slide activity are shown in Table 10. The groups performed sufficiently in
all stages of the MM process. All groups understood the modeling situation and transitioned to the mathematical
model. The groups that were able to make a transition to the mathematical model were able to make a transition
to mathematical results, and the groups that transitioned to mathematical results were able to progress to real
results. All stages in this activity were completed by the groups.
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Table 10. MMC of the groups in the Slides activity.

MMC Insufficient Partially Sufficient Sufficient
Understanding T,P,U
Simplification and structuring T,P,U
Mathematization T, U P
Mathematical work T,P,U
Interpretation T,P,U
Validation T,P,U

Some of the participants' opinions about the overall process in the Slide activity are as follows;

P1: I think this activity was the easiest, the lack of numerical data made me nervous, but we created this
model the easiest. | think the reason is that it was the last activity and we now know what needs to be done more
easily. In the first activity, we were like fish out of water, we were thinking what will happen now why are we
here, but now it was not like that, but we had a very good command of each step, our activities took a long time,
but we had learnt the stages.

T1: In this problem, which I initially thought that | would not be able to solve, | saw that the solution could
be reached by focusing on the right variables affecting the situation and using the theoretical knowledge correctly.
As aresult of this activity, | believe that even a very difficult problem that depends on many variables can be easily
solved with mathematical modeling as a result of thorough and detailed thinking.

U3: Of course, we decided to move in this direction by thinking about what our teachers asked, we valued
some things, we realized a little late that these assumptions of ours were not actually necessary. When we realized,
we came to the conclusion that the formula we had was completely wrong. We had to redesign the whole thing
from scratch. We started from the beginning with an inclined plane and formulas. This time we proceeded by
finding a new formula over the formula for everything we did not know. Now everything started to settle down
and we said and realized our mistake.

T3: The fact that the modeling was done in a certain process made our work much easier. It is obvious that
if the stages of the processes are not separated, the assumptions will increase and more erroneous and general
modeling will be created.

In examining the group members' opinions about the transition process to the real and mathematical models,
it is understood that the model they obtained did not work because they could not determine the relevant variables
and assumptions correctly at the beginning. They could not reach the real model since they tried to solve the
problem directly by focusing on the mass variable. By increasing their knowledge of the subject, concentrating on
the questions of the guide and spending extra time, they were able to create a real model this time. They succeeded
in the MM when they identified the relevant variables and revealed the relationship between them. In addition, the
fact that they frequently encountered MMA and mastered the process is a fundamental reason for their success.
Since the subject is related to physics, the activity is initially perceived as accessible. The reason for this is the
presence of fewer variables in Physics subjects than in Biology and Chemistry subjects. Some of the participants
emphasized the inadequacy of their knowledge of mathematics content. In addition, making assumptions by
focusing on the correct variables affecting the situation in the problem, that is, simplifying and structuring the
problem situation correctly, is another reason for their success in this process. Finally, it is implied by the
participants that there should be no time constraints in these high-level activities.

DISCUSSION & CONCLUSION

This study examines the mathematical modeling competencies of pre-service science teachers and teachers,
discussing each competency separately.

Understanding competence

This study revealed that all groups successfully performed in the understanding competences. Similarly, in
the literature, it is seen that individuals or groups involved in MMP do not have problems achieving understanding
competence (Tlrker et al., 2010; Bukova-Giizel, 2011; Ciltag, 2011; Ji, 2012; Gatabi & Abdolahpour, 2013; Kol,
2014; Cakmak, 2019; Derin & Aydin, 2020). In this study, it can be said that the activities of "I noticed-curious"
under the guide's leadership and the discussion environment on MME at the beginning contributed positively to
understanding the problem. However, the groups did not demonstrate the sub-competency of drawing the
representation of the problem situation in any activity. The video-based modeling activities present mental
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representation. Because video-based modeling tasks are seen to have authentic features regardless of whether they
contain real-world evidence or not, they provide the opportunity to explore the problem situation (Greefrath &
Vos, 2021).

Simplification and structuring competence

The findings obtained from the activity forms, video recordings, and reflective diaries show that the groups
struggled with simplifying and structuring the problem. The pre-service science teachers were unable to simplify
and structure the problem situation in two activities (MP and RE), and the teacher groups struggled with the same
issue in one activity (MP). Literature review reveals similar findings, emphasizing that participants make simple
simplifications in the MM process, thus their simplification and structuring competencies are at low levels (Ikeda,
1997; Blum & Borromeo Ferri, 2009; Bagkan, 2011; Sen Zeytun, 2013, Giig; 2015; Deniz & Yildirim, 2018).

All groups failed at the real model stage in MP, the first activity in the study. In subsequent activities, it
appears that the groups mostly passed this stage with sufficient performance. It is concluded that as participants
become familiar with the MM process and gain experience, they improve in making assumptions, simplifying the
situation, identifying and naming the quantities, qualities, and critical variables affecting the situation, establishing
relationships between variables, finding existing knowledge, or making appropriate and accessible predictions.
Other studies also report that pre-service teachers struggle to clarify the goal while solving non-routine MM
problems (Kertil, 2008; Bagkan, 2011; Derin & Aydin, 2020). This is because prospective teachers are not
accustomed to MM problems related to daily life (Korkmaz, 2010; Baskan, 2011; Derin & Aydin, 2020).

The analysis of the reflective diaries reveals that the problems experienced stem from needing a better
understanding of the subject and the need to establish relationships between related concepts. Similarly, Kiiglikdzer
(2010) and Baskan (2011) also discuss the problems arising from the inability to fully grasp the concepts and their
interrelationships. Gi¢ (2015) concludes that individuals' lack of detailed knowledge and experience about the
subject causes them to struggle in determining the variables affecting the problem situation.

Mathematization competence

In this study, it was observed that pre-service science teachers and teachers had problems in all stages of
MM, primarily in the transition from the real model to the mathematical model. The pre-service science teachers
could not demonstrate MMC in three of the six activities (RE, PB, OZ), and the teacher groups could not create
mathematical models in two (RE, PB). Many studies in the literature reveal problems in the transition phase from
real model to mathematical model (Blum & Leif3, 2007; Kertil, 2008; Blum & Ferri, 2009; Borromeo Ferri, 2010;
Tirker et al., 2010; Frejd & Arleback, 2011; Gii¢, 2015; Cakmak, 2019), emphasizing that the most problems in
the MM process are seen in the transition from the real model to the mathematical model and in the
mathematization competence (Stillman, 2006; Biccard & Wessels, 2011; Galbraith &; Gatabi & Abdolahpour,
2013; Cakmak, 2019) support the results of this study.

As seen in this study, it is concluded that the groups whose MM process experiences increased are
exemplary in reaching the mathematical model after reaching the real model. Participants who determine the
relevant variables and assumptions for the problem situation and reveal the relationship between them can
mathematise the problem situation. It is seen that the pre-service science teachers successfully demonstrated their
mathematization competencies in the last activity (YE) and the teacher groups in the last two activities (OZ, YE).
In his study, Cakmak (2019) concluded that all pre-service teachers who made predictions by determining a
variable performed the mathematisation competently. It is also seen in other studies in the literature that pre-service
teachers who could not perform the mathematisation competence at the beginning were successful in this
competence throughout the MMS (Kertil, 2008; Biccard & Wessels, 2011; Ciltas, 2011; Ji, 2012; Giig, 2015;
Kaiser & Brand, 2015). In line with the findings obtained from the observations and reflective diaries, it can be
said that the reason for the inadequacy of the groups at the mathematization stage stems from the tendency to solve
the problem directly.

Similarly, Baskan (2011) and Dede and Yilmaz (2016) found that students mostly estimated some numbers
instead of making assumptions, while Cakmak (2019) found that pre-service teachers generally assigned a value
to the variables affecting the situation. However, the problems experienced in the previous stage also affect this
stage. When pre-service teachers or teachers cannot sufficiently reveal the relevant variables and the relationships
between these variables, they fail in the mathematization stage (Baskan, 2011; Deniz & Yildirim, 2018; Cakmak,
2019; Derin & Aydin, 2020).
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Mathematical working competence

In evaluating mathematical working competence in this study, pre-service science teachers had no problems
in one activity (KA), and teacher groups had no issues in two of the three activities where they passed the
mathematization stage (OZ and KA). However, teacher groups failed in one activity (YE) after passing the
mathematization stage. Generally, other studies have found that pre-service teachers and teachers successfully
demonstrate mathematical working competence (Biccard & Wessels, 2011; & Kaiser & Brand, 2015; Cakmak,
2019).

Observations and examination of the reflective diaries showed that participants' failure in the mathematical
work phase was due to carelessness in determining units and converting units. This result aligns with Obaidat and
Malkawi's (2009) and Baskan's (2011) studies. This study also revealed that science teachers and pre-service
teachers' insufficient command of logarithms, exponential functions, and similar mathematical contexts and
deficiencies in mathematical operation skills caused problems in the mathematical operations phase.

Bagkan (2011) found that they had gaps in subjects such as derivative, differential, and trigonometry for
basic mathematics knowledge in using mathematical expressions and carrying out mathematical operations in
physics courses. However, as seen in this study, using technological tools such as Excel, computer-based
calculation programs, and similar technological tools helps to overcome deficiencies in the participants'
mathematical operation skills. Similar studies also state that the use of technology significantly contributes to
mathematical operations competence and, thus, to MMC (Stohlmann, 2012; Molina-Toro et al., 2019; Ortiz, 2020).

Interpretation competence

This study concluded that the groups who completed the mathematical study phase were exemplary in the
interpretation phase. Due to the nature of science and the solid real-life context of problem situations, the
familiarity of pre-service science teachers and teachers with real results can be considered the reason for this
situation. In parallel with this result, Gu¢ (2015) states that science teacher candidates and teachers who have
enough experience with the real context tend to interpret the mathematical results they obtain in the real context.
Although there are studies that emphasize that individuals who experience MM have difficulty in interpreting
mathematical results in the real world (MaaR, 2006; Ozer-Keskin, 2008; Tiirker et al., 2010; Bukova-Giizel, 2011;
Ciltas & Isik, 2013), the results obtained in this study coincide with the studies (Blum, 2011; Tekin-Dede &
Yilmaz, 2013; Giig, 2015; Cakmak, 2019) that conclude that experience in MM is effective in questioning what
the obtained results mean in real life.

Validation competence

Tekin-Dede and Yilmaz (2013) state that enabling pre-service teachers to work on MME by following the
MM cycle reveals verification competence. In the literature, many studies show that the most challenging stage
and competence of individuals or groups in MMS is verification (Ozer-Keskin, 2008; Tipi, 2009; Bukova-Giizel
& Ugurel, 2010; Bagkan, 2011; Biccard & Wessels, 2011; Ji, 2012; Gatabi & Abdolahpour, 2013; Cakmak; 2019).
In these studies, some reasons for the inadequacies in the verification phase are summarized as the design of the
MME learning environment, the duration of the MME education, and the fact that MME is not in a structure that
allows different solutions. Again, when the results of these studies are examined, it is emphasized that the reasons
for the inadequacies in the verification stage are that pre-service teachers do not give this stage much importance,
it is perceived as difficult and complex, it is kept short, the competence to think of different ways to solve the
problem is not exhibited, and since it is challenging to create a mathematical model, there is no desire for a second
model.

This study concluded that the groups who completed the mathematical study stage were exemplary in the
verification stage, similar to the interpretation stage. It differs from the literature in terms of the results obtained.
Gug (2015) found a partial improvement in the verification sub-competencies of pre-service teachers but stated
that this development was not at the desired level. In the study, contrary to the literature, some factors come to the
fore when we examine the reasons for the sufficient performance at the verification stage through the work of the
groups and the opinions they conveyed in their reflective diaries. One can be said to be the environment's design
by including experts in the field of activity as agents in the MM environment.

Mathematical modeling is a complex and long-term study. In this study, no time limit was set for the
participants, and they were encouraged to conduct detailed research, use internet tools, and engage in long-term
discussions when necessary. The fact that they were involved in a process that lasted for weeks and that there was
no time limit for each activity can be considered to have turned the factors of the inadequacies in the verification
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phase, which are the duration of the MM education, the lack of competence to think of different ways to solve the
problem, the short duration, and the lack of enthusiasm, into positive factors.

In this study, one of the reasons for the sufficient performance of pre-service science teachers and teachers
is the structure of the activities. The fact that the real-life contexts of the activities designed under the MOP are
strong, video-based, and unstructured without instructions plays a role in associating mathematical results with
real results.

As aresult, when all activities were considered, pre-service and in-service science teachers performed best
in understanding competencies. Participants had difficulty simplifying and structuring competencies, i.e.,
identifying variables, simplifying the problem, and identifying relevant assumptions. In this study, it was
determined that all of the pre-service teachers who were able to transition to mathematical results were able to
transition to real results. Considering the performances in the last two phases, it is evident that pre-service science
teachers and teachers are exemplary in making the transition from mathematical results to real results. Especially
considering the progress made by the groups in the last two activities (OZ, KA). It is seen that the groups had no
difficulty in understanding the problem situations, but they needed help in reaching the real model. When they
could reach the real model, they could reach the real results easily. It is concluded that experience in MM
effectively questions what the results mean in real life.

Considering the progress of the groups in the MM steps throughout the whole process, in the first activity,
Melisa, all groups remained at the understanding stage. In contrast, in the last activity, Slide, all groups could
progress to the verification stage. Considering the progress in the Ozone and Slide activities, it is seen that the
groups that reached the mathematization stage also passed the following stages and completed the MM cycle. It is
concluded that the groups that can transition to the mathematical model can transition to mathematical results, and
those that can transition to mathematical results can progress to real results.

Another significant study result is that the pre-service teachers have different modeling cycles and solution
processes in different modeling situations, and their modeling cycles are individually different. This was also
found by Blum and Borromeo Ferri (2009), Blum and Leil (2007) and Matsuzaki (2011). The reason for this
difference was explained by Matsuzaki (2011) as "in the MM process since each individual's real and mathematical
experiences are different from each other, their approaches to the modeling situation, solution processes, and
results differ from each other" (Cakmak, 2019, p. 178).

When the process is evaluated in terms of groups, it is seen that teacher groups performed better than pre-
service teachers. When we consider the groups of experienced and newly graduated teachers, it is revealed that
both groups exhibited the same performances in all activities.

When the subject areas are considered, the groups exhibited the lowest performances in biology activities
and the highest in physics activities. It is seen that this is because what they learned in chemistry subjects did not
go through a meaningful and permanent learning process. It means that they need to encounter more problem
situations related to daily life. U1 and U2 stated that they had deficiencies in chemistry subjects, they had difficulty
remembering the subjects, and therefore, they had problems in the MM process. T3 stated that he had difficulty
remembering the chemistry knowledge he acquired in his undergraduate education because he did not use it in his
professional life; P2 stated that he did not use the concepts and formulas related to the subject at the undergraduate
level later on; Ul and U2 from the U group said with similar expressions that they could not remember the
chemistry subjects because they did not use them and therefore had problems in reaching the real model.

In line with the findings obtained from the observations and activity forms, it is concluded that the problems
encountered in demonstrating competencies in the MM process stem from the following reasons;

- Groups' tendency to solve the problem directly.

- They need more knowledge about the subject.

- Too much simplification

- Failure to establish relationships between concepts

- Identifying and delimiting variables and establishing relationships between variables
- What they experience in affective terms

It is concluded that the improvement in the mathematical modeling competencies of pre-service science
teachers and teachers during the research process is due to the following factors;

- Group Work
- Structure of MM task
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- Guidance

- Detailed research on the subject

- Mathematical modeling process knowledge
- Long-term work

- Technology use

- No time limit

Limitations and Recommendations

1) Since pre-service science teachers and teachers have problems in the simplification and structuring
competence and mathematization stage, it can be suggested that they improve their competencies by using a
atomistic approach in line with this competence and stage.

2) It is seen that MM helps to reveal and eliminate misconceptions in science education. MM can be used
to identify and eliminate misconceptions.

3) It is thought that teachers and pre-service teachers should be educated about mathematical modeling.
Interdisciplinary and mathematical modeling studies be introduced in mathematics and other branches through in-
service training seminars, and pre-service teachers can be informed about the interdisciplinary association and
mathematical modeling activities through courses to be created in pre-service teacher education.

4) Mathematical modeling studies in the field of science are almost non-existent. More mathematical
modeling studies should be conducted, and academicians should be encouraged to use them in their courses.

5) When the MM studies in the field of science are examined, it is seen that the studies conducted are in
the subjects of physics, while almost no studies have been conducted in biology and chemistry at all levels.
Therefore, conducting mathematical modeling studies in different science subject areas may be recommended.

6) This study shows that science teachers are better than pre-service teachers in demonstrating
competencies in the mathematical modeling process. Since it is predicted that introducing and experiencing
modeling studies to science teachers will lead to more positive results in practical terms, it can be recommended
to provide mathematical modeling training through in-service applications.

7) It may be recommended to encourage mathematical modeling studies by bringing together groups from
different disciplines, such as science and mathematics, science and classroom teachers, students and teachers.

8) It may be recommended to conduct different measurement and evaluation studies to determine the
mathematical modeling competencies of pre-service science teachers and teachers. Developing a mathematical
modeling competencies scale may be suggested, especially for researchers who want to work quantitatively.

9) It may be recommended to offer mathematical modeling education courses at the master's and doctoral
levels since providing postgraduate mathematical modeling courses in science education will increase the number
of teachers who have gained the knowledge and skills of interdisciplinary work in the field of education.
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Abstract

This study aimed to examine teachers' views on digital literacy and its barriers. A mixed methods approach including
both quantitative and qualitative data together was used. In the quantitative part, the Digital Literacy Scale developed by Ng
(2012) and adapted to Turkish by Hamutoglu et al. (2017) was used to determine the digital literacy levels of teachers. In
the qualitative part, a semi-structured interview form developed by the researcher was used to collect data on digital literacy
barriers. While 653 teachers participated in the quantitative part of the study, 36 teachers participated in the qualitative part.
Mean values of digital literacy of the teachers who participated in the quantitative part of the study reflected a level of
agreement, and no significant difference was found when the digital literacy levels of the teachers were compared with the
variables of attitude, technical, cognitive and social factors and gender, department and educational status. However, a
significant difference was found between the social factor and the variables of professional experience and time spent on
digital platforms. When teachers' views on the barriers to digital literacy were analyzed in terms of the attitude factor, the
majority of teachers emphasized the barriers of not liking and being interested in using technology and not being able to
learn technology easily. When analyzed in terms of the technical factor dimension, the majority of teachers emphasized the
barriers of lack of knowledge about technology and inability to use technology. When analyzed in terms of the cognitive
factor, the majority of the teachers emphasized their lack of technology knowledge.

Keywords: education, educational technologies, literacy, digital literacy, digital literacy barrier

Ogretmenlerin Dijital Okuryazarhg ve Engellerine iliskin Goriisleri
Oz

Bu galismada 6gretmenlerin dijital okuryazarligi ve engellerine iliskin goriislerinin incelenmesi amaglanmstir.
Arastirmada nicel ve nitel birlikte kullanildigr i¢in karma yontem kullanilmistir. Nicel kisimda 6gretmenlerin dijital
okuryazarlik diizeylerini belirlerken Ng (2012) tarafindan gelistirilip Hamutoglu vd. (2017) tarafindan Tiirk¢eye uyarlanan
Dijital Okuryazarhk Olgegi kullamlmistir. Nitel kisimda dijital okuryazarlik engellerine iliskin verilerinin toplanmast igin
aragtirmaci tarafindan gelistirilen yar1 yapilandirilmis goriisme formu kullanilmistir. Nicel kisimda arastirmaya 653
ogretmen katilirken nitel kisimda 36 Ogretmen katilmistir. Arastirmanin nicel kismina katilan 6gretmenlerin dijital
okuryazarlik ortalama degerleri “katiliyorum” diizeyindedir. Ayrica dgretmenlerin dijital okuryazarlik diizeyleri; tutum,
teknik, bilissel ve sosyal faktorleri ile cinsiyet, brans, egitim durumlari degiskenleri karsilastirildiginda anlamli bir farklilik
bulunmamustir. Ancak, sosyal faktor ile mesleki deneyim ve dijital platformlarda gegirilen siire degiskenleri arasinda anlaml
bir farklilik vardir. Ogretmenlerin dijital okuryazarlik engellerine iliskin gériisleri; tutum faktorii agisindan incelendiginde,
ogretmenlerin cogunlugu “teknolojiyi kullanmay1 sevmeme ve ilgi duymama” ile “teknolojiyi kolay 6grenememe” engelleri
iizerinde durmustur. Teknik faktorii agisindan incelendiginde, Ggretmenlerin ¢ogunlugu “teknoloji hakkinda bilgi
eksikliklerinin, teknolojiyi kullanma yetersizligi yoniindeki engelleri” iizerinde durmustur. Biligsel faktorii agisindan
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INTRODUCTION

Include the background information and a review of the literature in this section. You may dedicate another
separate section for the literature review. Include the background information and a review of the literature in this
section. You may dedicate another separate section for the literature review. Include the background information
and a review of the literature in this section. You may dedicate another separate section for the literature review.
Include the background information and a review of the literature in this section. You may dedicate another
separate section for the literature review. Include the background information and a review of the literature in this
section. You may dedicate another separate section for the literature review.

Every day a new technology is encountered. Especially with the internet, there are technological devices
that exist in our daily lives enable individuals to achieve different goals and make people's lives easier. For this
reason, the use of the internet and technology by individuals has increased recently (Hamutoglu, et al., 2017).
These changes that occur sometimes benefit and sometimes harm the lives of individuals. For this reason, every
individual should be digitally literate. Individuals need to use technological equipment consciously within this
framework. At this point, teachers who raise the young generations of the future are expected to be equipped with
digital literacy (Yaman, 2019). Every aspect of our lives has changed due to technological developments. One of
these changes is the concept of literacy. Traditionally, the term literacy is expressed as the ability to read and write.
However, as technology and humanity develop, different types of literacy have started to emerge. Today, due to
the development of technology, the importance of the concept of digital literacy has increased. Therefore, it is very
important to know how to use digital and technological devices such as computers or mobile phones correctly for
the individual to live a healthy life. For this reason, the concepts of digital literacy and digital skills have become
increasingly important and various research on these concepts have gradually increased. (Rodriguez-de-Dios,
Igartua & Gonzalez Vazquez, 2016). We need to train students in digital skills because we need to educate digitally
literate individuals as a means of preventing the risks, challenges, and obstacles brought by digital technologies
today. Therefore, for individuals to spend their lives healthily with the rapidly developing and advancing
technology today, individuals need to get used to this developing and changing technology and what it brings.
Digital literacy is one of the skills brought by these developing technologies. Individuals and students can become
digital literate and gain these skills only with the training and guidance of teachers.

In short, changes and transformations are inevitable in the lives of students with rapidly developing
technology. As a result of this change, it is inevitable that students gain knowledge and skills and have certain
characteristics. Students now blend different learning and digital life. Students are expected to develop technical,
cognitive, and social skills in order to fulfil the tasks in digital environments. The effect of teachers and institutions
that provide education is very important in terms of providing individuals with these characteristics and preparing
them for life (Giiniig, Odabas1 & Kuzu, 2013). Being an individual who can access, analyze, understand, interpret
information and use technology effectively are some of the competencies required for literacy. In order to achieve
all these competencies, one should be a good digital literate. In our digital age, the process of education and training
has a very important effect on the progress of societies. For this reason, making people become digitally literate
means encouraging creativity, training them to see things from new perspectives, giving them a voice, and
demonstrating how to deal with difficult situations. This development is ensured only by the educators who carry
out the education of the young generation that holds the future in their hands and in the hands of educational
institutions. According to Ministry of Education Teacher Qualifications Book (2017), in order for teachers to be
able to use technology in the best way and apply it in their profession, it was emphasized that they should have
digital competences. Therefore, training plans the aim is to raise individuals with digital literacy skills. All in order
to achieve these, many studies have been carried out on teacher training (Arslan, 2019).

In the literature, there are many studies on digital literacy. When these studies are examined, it is seen that
there are many studies on the digital literacy of teachers or students. Competences were discussed and suggestions
were made for improvement. The majority of research on this area has been conducted with students or teachers
or with a specific group of students or prospective teachers’ department as case studies. Unlike previous studies,
this study was conducted all across Turkey.

Digital Literacy

Today, such rapid developments in communication and information technologies have led to significant
changes in individual and social life. These changes have led to the emergence of behavioral habits and patterns
in different ways. All individuals in society exhibit behaviors specific to this new lifestyle as a requirement of
today's age and try to live in today's world. The contemporary world now has unprecedentedly equal and open

894



mass information-sharing opportunities (Chatfield, 2013). Such developments in technologies have led to the
proliferation of literacy concepts and types, and have led to the emergence of new literacy concepts that
complement each other. One of the most important of these concepts is the concept of digital literacy.

The concept of digital literacy has evolved and changed over the years and today this concept is still
expressed in different ways by many academics (Bawden, 2008; Martin, 2008). In the early days, the concept of
digital literacy was to have instrumental hardware and software knowledge. If an individual knew how to use a
computer, he was considered digitally literate (Bawden, 2001). Gilster (1997), who first introduced the concept of
digital literacy, defined digital literacy as the ability to understand, evaluate, integrate and use messages from
different electronic sources. Digital literacy is defined by Martin (2005) as attitude, awareness, and the ability to
manage, evaluate, analyze, and combine digital tools effectively. In addition, it is expressed as a combination of
behaviors and skills such as creating new information by synthesizing digital resources, communicating with
individuals and their environment, and reflecting constructive behaviors in social life. Eshet-Alkalai (2004), on
the other hand, defines it as a combination of motor, cognitive, emotional, and social skills that are needed
efficiently in digital environments by those who use devices and software in addition to using digital software or
devices. According to Van Dijk (2005), it is important to have the necessary skills to evaluate, select, and reuse
the content we encounter on the internet. Another researcher Wan Ng (2012) emphasized that digital literacy
consists of three basic factor dimensions: technical, cognitive, and social. The technical factor of being digitally
literate means having functional and technical skills. The cognitive factor of being digitally literate is related to
the ability to process this information with research, critical thinking, and evaluation. The social factor of being
digitally literate includes behaviors such as using appropriate and respectful communication language as in face-
to-face communication, protecting the privacy and security of personal data by keeping personal information
confidential enough, not disclosing more personal data than necessary, being aware of digital threats and coping
with these threats.

Digital literacy, in the most general sense, is the reading and writing of digital tools by individuals.
However, when the definitions are examined, it is seen that the concept of digital literacy is much more than
reading and writing activities using digital products. As the common point of digital literacy definitions, the skills
and knowledge of using digital products are particularly emphasized. It is emphasized that the information is
synthesized by the individual with digital literacy skills and the basis for the creation of new ideas and opinions is
formed. In addition, the sociological and emotional dimension of digital literacy shows that the concept of digital
literacy is a way of life (Oztiirk, 2020). As can be understood from all these researches, digital literacy includes
awareness, attitudes, and abilities for people to identify, access, and use digital tools effectively, as well as
integrating, managing, analyzing, synthesizing information, creating new information, evaluating, enabling the
sociality of the individual with the society, and communicating with the environment and society.

Digital Literacy Barriers

The world is in continuous development and transformation. Societies have changed along with it, and
significant development differences have emerged day by day. While trying to reduce these development
differences, the differences in technologies such as the internet, mobile phones, and computers have deepened and
led to the digital divide. The digital divide, which refers to the differences between communities in the possession
and utilization of information and communication technologies (ICT), has been perceived as an important problem
to be overcome due to its negative effects. Today, societies with high levels of education and development use
ICT intensively in all areas of life. On the other hand, societies with low levels of education and income cannot
benefit from these technologies sufficiently. The basis of this situation is the digital divide and digital poverty
(Kalayci, 2013). It is a fact that a large number of individuals are still not digitally literate today. Certain factors
prevent individuals from being digitally literacy. These factors are called digital literacy barriers (Semerci &
Semerci, 2021).

The progress in the field of ICT has led to the expansion of traditional education and training techniques in
recent years. First of all, the most important change has occurred in educational institutions, including the
education of young people, their preparation for life, and the teaching of skills. To keep pace with these change,
education needs to be equipped with certain skills, including the introduction of Internet technologies in education,
qualitatively modernizing education, and developing a global information system to the advanced standards of
modern society (Ling et al., 2020). However, there are certain barriers to the acquisition of these skills. The digital
divide is at the forefront of these barriers. The digital divide arises from the fact that societies do not have the same
opportunities to use ICT in the same way due to reasons such as lack of hardware or infrastructure, and lack of
technical knowledge and skills. The digital divide is the differences between individuals, businesses, and
geographical regions at different socioeconomic levels in terms of ICT internet usage and access opportunities
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(Organisation for Economic Co-Operation and Development, 2001). In short, due to different cultural,
geographical, economic, and social barriers, not all societies can benefit from developing technologies to the same
extent. In other words, there is inequality in terms of having and utilizing the opportunities of developing
technologies. According to Hargittai (2003), the digital divide is defined as the gap between those who have access
to digital technologies and those who do not, or those who have the technology to use digital technologies and
those who do not. He emphasized digital inequality as an inequality between segments of the population due to
differences in various dimensions of technology access and use.

Another barrier resulting from the digital divide is digital poverty. The concept of digital poverty
emphasizes minimum levels of ICT use, consumption and access. Barrantes (2007a), also identified the causes of
digital poverty in his study. He stated that the lack of connection access, which is one of the ICT features, lack of
demand, individuals with insufficient income and lack of use due to barriers such as age. In Figure 1, individual
digital poverty levels prepared by Barrantes (2007b) are shown below.

Digital Poverty Function E“”?afl‘
Level apiia
Digital Interaction: e-government, e-business. AN
g Content creation
Rich
=
o
-mai ©
Digital » Interr.1et accesLsJ, e rr:call and g
With Access information user Use of computer -@ )
> <
O]
©
Digital Radio and TV access Voice communication .%
Poor (mobile or fixed telephone)
Extreme , \L
Digital Poor No media access.
g Radio and TV access only

Figure 1. Individual levels of digital poverty

Depending on many factors, societies make minimum or no use of information and communication
technologies. The emergence of digital poverty cannot be attributed only to income level. Along with the income
level, it depends on factors such as insufficient and incomplete ICT infrastructure, lack of access to ICT products,
lack of sufficient skills, knowledge, education and literacy to use ICT. As can be seen in the figure, digital poverty
levels are shown. The digitally rich group utilizes all the possibilities of ICT and uses the Internet at every stage
of life. While mobile or fixed telephone users are characterized as digital poor, individuals with only radio and TV
usage are grouped as extreme digital poor. It is also observed that the increase in education level increases digital
wealth, while the increase in age level increases digital poverty. In short, while the digital divide deals with
inequalities in an individual's access to and use of ICT, digital poverty focuses on the access and use of information
and communication technologies at the minimum level. According to another researcher Salinasa (2003), the
digital divide is not only about people's access to computers and technology but also about certain factors related
to people themselves. These factors are access to technology, hardware and software, individuals' ability to use
technology, and individuals' interest, desire and attitudes towards technology.

When it comes to technology, the world is very different from how we lived in the past. New developments
and inventions are happening every day. These developments change people's lives and the paths we follow.
Education, like every field, is affected by this change. Through digital technologies such as video, internet, wireless
ICT, education has changed teaching and learning processes and methods (Hooft, 2006). Many societies have
experienced serious change towards the integration of new technologies into learning and have started to explore
the digital advantage. The widespread use of ICT in more technologically advanced societies has already had a
positive impact on many schools worldwide. Teachers and students are using these technologies to maximize ICT
learning. From this perspective, ICT is an essential component of digital literacy skills (Garland, 2006). However,
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not all societies succeed in developing digital literacy skills. There are certain factors and conditions that
hinder ICT integration related to the acquisition of digital literacy skills (Brush & Hew 2007; Ertmer, 1999).

Analyzing these barriers, Hew and Brush (2007) found that the most frequently cited barriers to technology
integration in schools in their study were (a) lack of or limited resources, (b) the organization (lack of vision or
inconsistent views and leadership), (c) attitudes and beliefs, and (d) lack of or limited knowledge and skills. In
addition to these factors, Ertmer (1999) categorizes barriers as first-order (organizational) or second-order
(personal). First-order barriers are barriers at the organizational level, i.e. barriers related to technology integration.
That is inadequate access to time, financial and human resources to technologies as well as inadequate resources
for planning, cooperation, teamwork and reflection on teaching practices are among the first-order barriers
(Ertmer, 1999). These are often district and school-level factors that involve inadequate or lack of access. They
are barrier conditions such as access to technology resources, access, and technical support (Miranda & Russell,
2011). In addition, among the first barriers, school managers do not have the competence and the attitude to allow
them to use the available resources effectively in case they do not have the knowledge or experience. As a result,
inefficient use of both financial and human capital are negative conditions such as inadequate expenditures for
digital technology equipment for school expenditures and insufficient training for teachers (Fullan, 2010; as cited
in Hosseini, 2018). When analyzed from these perspectives, it is seen that the inability to gain digital literacy skills
within the educational stages is influenced by the level of the digital divide in societies. Second-order barriers are
personal barriers and include beliefs and attitudes about technology (Ertmer, 1999). Another second-order barrier
to the acquisition of digital literacy skills in education is the inability of teachers and students to effectively
integrate ICT into education. The reason for the lack of knowledge and skills to integrate these technologies is the
inability to use technologies in educational practices (Hew & Brush, 2007). Second-order barriers can be
associated with digital poverty in terms of being negative factors and conditions related to personal, beliefs and
attitudes.

Purpose of the Study

According to Martin (2005), digital literacy is the ability of individuals to use digital tools and
opportunities; identify, access, manage, and appropriately adapt digital resources, evaluation, analysis and
synthesize, structure new knowledge, create media expressions and communicate with others, constructive social
behavior in the context of private life situations. It is defined as the awareness, attitude, and ability to take action
and reflect on this process. Digital literacy is defined as the ability to use a digital device or It should not be
expressed in a limited framework as using software. Digital literacy is the cognitive necessary for individuals to
work effectively in the digital environment, and complex, emotional, and sociological skills (Eshet, 2004). So
technological tools not only cover the process of using the services offered to us, but also It include many processes
such as analysis, synthesis, adaptation, and evaluation with the appropriate use of tools. To prepare the individual
for the future, it can be said that teachers are at the forefront in terms of providing digital literacy skills to new
generations. Therefore, examining the knowledge and skill levels of teachers about digital literacy and evaluating
their views on barriers, is important at the point of digital literacy skills desired to be acquired by individuals are
in operation. This research, is aimed to evaluate teachers' views on digital literacy and barriers. In this direction,
the following sub-objectives were analyzed in terms of gender, education level, department, professional
experience and time spent on digital platforms.

Research Questions

What are the opinions of teachers about the attitude sub-dimension related to digital literacy?

What are teachers' views on their technical skills related to digital literacy?

What are teachers' views on the cognitive dimension of digital literacy?

What are teachers' views on the social dimension of digital literacy?

What are teachers' views on the barriers related to digital literacy (attitude, technical, cognitive, managers'
perspective and social domain)?

A .
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METHOD

Research Design

A mixed method was used in this research. The mixed method is "a research method based on collecting,
analyzing and interpreting qualitative and quantitative data together to provide a better understanding of the
research problem in a research process" (Leech & Onwuegbuzie, 2007). In this study, a sequential explanatory
design was used. In this design, quantitative data are collected and analyzed first, and then qualitative data are
collected and analyzed. Finally, the method is integrated into the findings and interpretation section (Creswell,
2003; as cited in Elaldi, 2013).

Population and Sample

Participants in the study consisted of teachers working in public or private schools across Turkey in the
2020- 2021 academic year. A total of 653 teachers, 455 women and 198 men, participated in the research, which
was conducted voluntarily. In the quantitative dimension of the study, the convenient sampling method was used.
"Convenient sampling is the sampling that results from the researcher's preference of the sample from easily
accessible and applicable units due to the limitations that exist in terms of time, money and labor force for the
researcher to select groups that can be easily applied" (Buylkdztirk et al. 2017).

In the qualitative dimension of the research, the voluntariness of the teachers determined as participants
were taken as a basis, and criterion sampling, which is one of the forms of purposeful sampling, was used.
Purposive sampling is a sampling that allows in-depth examination and study of situations that are thought to have
rich information and data. In studies using criterion sampling, observation units consist of people, events, or
situations with certain qualities (Buyukoztirk et al., 2018). The criteria were the willingness and volunteer status
of the teachers, and the data of the teachers to be included in the qualitative study were paid attention to be different.
The demographic characteristics of the teachers who participated in the research are given in Table 1.

Table 1. Demographic Characteristics of Teachers

Gender N Education Level N Department N Experienc N Time Spent N
e

Male 455  Undergraduate 575  Preschool 166 1-5 247 1-2 175
Female 198  Postgraduate 78 Class Teacher 136  6-10 97 3-4 312
Maths 55 11-15 103 5-6 121
Science 28 16+ 206 7+ 45
Turkish 79
Social 32
English 39
Other 118
Total 653

Data Collection and Data Tool

In the quantitative part of the study, the Digital Literacy Scale developed by Ng (2012) was used, and in
the qualitative part of the study, a semi-structured interview form on Digital Literacy Barriers developed by the
researcher was used. The scale consists of 4 factors (attitude, cognitive, technical, and social) and 17 items. The
scale validity and reliability study by Hamutoglu et. al. (2017). Quantitative data were collected from teachers
online via Google Form and the Digital Literacy Scale questionnaire, which was prepared due to the restrictions
due to the COVID-19 pandemic in 2020-2021. Qualitative data were applied in a semi-structured interview form.
Some of the interview forms were collected face-to-face by hand. Some of them were collected online from the
internet due to the restrictions due to the Covid-19 pandemic in 2020-2021.

Research Ethics

All ethical procedures were completed in this study. Ethical permission for the research was approved by
Bartin University Ethics Committee. The ethics committee document number is 2020-SBB-0190.

Analyzing the Data

Before analyzing the collected data, all surveys were numbered from 1 to 653. Afterwards, the data
collected by looking at the sorted data were transferred with the electronic spreadsheet program. SPSS 22.0
software was used to evaluate the data collected in the research. Arithmetic averages were calculated to determine
the factors of the digital literacy levels scale (attitude, technical, informatics, social). In the research, descriptive
statistics (frequency, percentage, mean, SD), independent groups t-tests and one-way analysis of variance
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(ANOVA) from parametric tests were used to examine the relationships between variables. The t-test was applied
to determine whether teachers' perceptions of digital literacy competence showed a significant difference
according to their gender and education level. One-way ANOVA was used to determine whether teachers'
perceptions of digital literacy competence show a significant difference according to variables related to
professional experience, department and time spent on digital platforms per day. The data obtained through the
interview form collected in the qualitative part of the study were analyzed by descriptive analysis method using
NVivo10 software and tables, figures and graphs were created. With this analysis method, the data collected are
classified and explained by looking at the sub-dimensions. Teachers who participated in the qualitative part of the
research were given codes up to T1, T2,...... , T35, T36. In descriptive analysis, direct quotations are included to
show the clear expressions of the interviewees participating in the study. The inclusion of direct quotations benefits
the reliability of the qualitative study. As a result of descriptive analysis, raw data are processed, classified, and
coded and results are reached with the interpretation of the researcher (Yildirim & Simgek, 2016). The questions
in the interview form used in the research represent the factors in the sub-dimensions of the scale.

FINDINGS

Table 2. Significant Differences According to Demographic Characteristics of Teachers

Attitude Technical Cognitive Social
t651 =0,71; t651 =-1,14; t651 =0,21; t651 =-1,56;
Gender
p>0,05 p>0,05 p>0,05 p>0,05
. t651 =0,30; t651 =-0,24; t651 =-0,46; t651 =-0,10;
Education Level
p>0,05 p>0,05 p>0,05 p>0,05
F(3,649)=0,62; F(3,649)=1,85; F(3,649)=0,99; F(7,645) =0,94;
Department
p>0,05 p>0,05 p>0,05 p>0,05
. F(7,645) =1,01; F(7,645) =0,37; F(7,645) =1,71; F(3,649) =2,67;
Experience *
p>0,05 p>0,05 p>0,05 p<0,05
F(3,649) =1,86; F(3,649) =2,43; F(3,649) =1,40; F(3,649) =3,66;
Time Spent ( ) ( ) ( ) * ( )
p>0,05 p>0,05 p>0,05 p<0,05
*p<0,05

There is no significant difference in the attitude, technical, cognitive and social dimensions of digital
literacy according to gender, educational level and department. Furthermore, there is no significant difference in
the attitude, technical and cognitive dimensions of digital literacy according to the experience and time spent,
while a significant difference was found in the social dimension.

According to the results of the Least Significant Difference (LSD) test conducted to find out between which
groups the differences between the professional experience groups of the teachers, it is seen that between 1-5 years
and 6-10 years of experience in favor of 1-5 years group and between 1-5 years and 16+ years of experience in
favor of 1-5 years group are more positive. At this point, the eta square (n?) value was found to be 0.01. The social
sub-variable of digital literacy explains approximately 1% of the total variance in the professional experience
variable. This result shows that the effect value is small.

According to the results of Least Significant Difference (LSD) test conducted to find out between which
groups the differences are, it is seen that the time spent by teachers on digital platforms in a day is more positive
between 1-2 hours and 3-4 hours group in favor of 3-4 hours group and between 1-2 hours and 7+ hours group in
favour of 7+ hours group. At this point, the eta square (n?) value was found to be 0.02. The social sub-dimension
of digital literacy explains approximately 2% of the total variance in the variable of time spent on digital platforms
in a day. This result shows that the effect value is at a small level.

Findings on Digital Literacy Barriers

The interview form on digital literacy barriers developed by the researcher was based on the reviewed
literatures and the sub-dimensions of the digital literacy scale applied in the quantitative part of the research; the
sub-dimensions related to these barriers are shown in the figure below.
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Figure 2. Sub-dimensions of digital literacy barriers

Digital literacy barriers consist of five sub-dimensions: attitude, technical, cognitive, manager perspective
and social barriers. In this section, the views of 36 teachers on these sub-dimensions are given. Teachers who
participated in the qualitative part of the research were given codes up to T1, T2............... , T35, T36.

Attitude Barriers

The results of the analyses of the opinions and expressions of the teachers participating in the research on
the attitude sub-dimension of digital literacy barriers are showed below.

Lack of

Information
) B

Time Barrier

Q)

Attitude Barriers

Inability to Get

Used to Technology
QD)

Lack of
Technology
(M

Figure 3. Attitude barriers codes

(Note: In the attitude sub-dimension disabilities, 4 people with no answer and 10 people with the statement "I have
no disability" are not included in the figure).

The main codes that emerged from the opinions and statements of the teachers in the attitude sub-dimension
of digital literacy barriers were grouped under 6 main headings: dislike and lack of interest in using, inability to
learn easily, lack of technology, inability to get used to technology, lack of knowledge and time barrier.

T6, T8, T11, T13, T14, T16, T17, T23, T27, T30, T33 and T6 coded teachers stated that they did not like
and were not interested in technology. T11; " I don't want to go into the details of the work, except to find and
learn what I need.”, T14; "I don't like to use it, but | have to", T16; "I don't have much interest in technology",
T27; "l don't like it too much, | use it when | need it", they stated that not liking and not being interested in
technology is an important barrier in the attitude sub-dimension in terms of digital literacy barriers. T1, T5, T10,
T12 and T20 coded teachers stated that they could not learn technology easily. T1; "I generally like technology
but I cannot learn it easily."”, T5; "I use technology, but | get help from time to time. | have no difficulty in learning
because technology is now both a need and a necessity. Education is necessary in every moment of life. | try my
best to make it a life process.”, T20; "We cannot learn very easily" and stated that they had difficulty in learning
technology and that this was an important barrier in the attitude sub-dimension in terms of digital literacy barriers.
T9 and T21 coded teachers stated that they lacked knowledge about technology and this was an important barrier
in the attitude sub-dimension in terms of digital literacy barriers. T3 stated that she likes technology and
uses it effectively, but she also stated that the lack of technology is an important barrier in terms of digital literacy
barriers in the attitude sub-dimension. T3; "I like to learn and try new digital platforms, I like to do different studies
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and | learn programs easily. For example, | can write a story with Adobe Photoshop program and | am trying to
make an animation of it. However, there is not enough technological equipment in terms of discovering new
programs and education, which forces me to produce new ones, and | think it would be better if there were a few
examples." T32 coded teacher stated that he could not adapt to new things and that he could not adapt to technology
in any way, which is an important barrier in the attitude sub-dimension in terms of digital literacy barriers. T32
expressed his opinion as follows; " | have a hard time adapting to new things, | had a great difficulty in
sharing the applications in the Zoom in the upload part of the song". T24 stated that he wanted to improve himself
in this subject but could not spare time and that this was an important barrier in the attitude sub-dimension in terms
of digital literacy barriers. T24; " Time barrier due to my job, other than that, an area | want to improve myself”

Table 3. Answers According to Demographic Characteristics of Digital Literacy Disability Attitude Barriers

Digital Literacy Barrier Gender Experience (Year) Time Spent (Hour)
Attitude  Barriers Male Female 1-5 6-10 16+ 1-2 3-4 56
Lack of Information 1 1 0 1 1 0 1 1
Inability to Learn Easily 0 5 1 0 4 2 2 1
Dislike and Lack of Interest 5 7 1 0 11 3 6 3
Lack of Technology 0 1 1 0 0 0 0 1
Inability to Get Used to Technology 0 1 0 1 0 O 1 0
Time Barrier 0 1 0 1 0 O 1 0
Total 6 16 3 3 16 5 1 6

When the barriers of the attitude sub-dimension of digital literacy barriers were examined, the majority of
the teachers participating in the qualitative research emphasized the expressions of not liking and not being
interested in using technology, not being able to learn technology easily, and 10 teachers stated that they did not
have any barriers in the attitude sub-dimension of digital literacy barriers, so they were not included in the attitude
sub- dimension barriers. When the table is analyzed in terms of gender, 5 of the female teachers expressed the
barrier of not being able to learn technology easily, while none of the male teachers mentioned such a barrier.
When the table was analyzed in terms of years of professional experience, the majority of teachers with 16 + years
of professional experience expressed the barriers of not liking and not being interested in using technology and
not being able to learn technology easily, while very few of the teachers with 1-5 and 6-10 years of professional
experience expressed these barriers. The majority of teachers who spent 1-2 and 3-4 hours on digital platforms in
a day expressed the barriers of not liking and not being interested in using technology, which are among the barriers
of the attitude sub-dimension of digital literacy barriers.

Technical Barriers

The results of the analyses of the opinions and expressions of the teachers participating in the research on
the technical sub-dimension of digital literacy barriers with the NVivo software are shown below.

s e

Difficulty Learning
and Using
Q)

Figure 4. Technical barriers codes

(Note: In the technical sub-dimension barriers, 8 people who did not answer and 7 people who said they had no
barriers are not included in the figure)

The main codes that emerged from the opinions and statements of the teachers in the technical sub-
dimension of digital literacy barriers were grouped under 4 main headings: lack of knowledge about technology,
inadequacy in using technology, lack of technological infrastructure, and difficulty in learning and using
technology.
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T3, T8, T10, T11, T12, T22, T26, T30, T32 and T33 coded teachers stated that they would create barriers
in the technical sub-dimension of digital literacy barriers because they lacked knowledge about technology. T3; "I
do not have enough knowledge about the computer freezing and renewing itself. | cannot correct the ready-made
programs when they give errors. | do not have a problem as long as there is no barrier in a normal functioning",
T10; "Lack of infrastructure and technical knowledge", T11; "Although I do not know all the technical issues, |
do research in order to use what | need”, T32, " You don't have much technical knowledge on issues like this, |
usually try to get someone who knows the job done, I get support from the computer"”, T22, T26, T30 and T33
teachers stated that they had disabilities in the technical sub-dimension of digital literacy barriers due to their lack
of technical knowledge about technology or incomplete and incorrect knowledge. T1, T3, T6, T16 and T20 coded
teachers stated that they would create barriers in the technical sub-dimension of digital literacy barriers because
they were inadequate in using technology. T1; "I am insufficient in using mobile technologies with technical
skills." T3; "I don't have enough information about the computer freezing and refreshing itself. | can't fix ready-
made programs when they give errors. | don't have a problem as long as it doesn't interfere with normal operation.",
T6; "I cannot use digital teaching materials”, T16; "I cannot solve some technical problems (drivers, package
programs, etc.)" T20; "We cannot use mobile technologies much" and stated that being inadequate in using
technology is a disability in the technical sub-dimension of digital literacy barriers. T13, T14, T23 and
T35 coded teachers stated that the lack of technological infrastructure would be a barrier in the technical sub-
dimension of digital literacy barriers. T13, T14, T23 and T35 coded teachers stated that the lack of technological
and internet infrastructure in institutions is a barrier in the technical sub-dimension of digital literacy barriers. T27
coded teacher stated that having difficulty in learning and using technology would be a barrier in the technical
sub-dimension of digital literacy barriers. T27 answered as "I have difficulty in using technological tools and
learning programs.” and stated that having difficulty in learning and using technology is a barrier in the technical
sub-dimension of digital literacy barriers.

Table 4. Answers According to Demographic Characteristics of Digital Literacy Disability Technical Barriers

Digital Literacy Barrier Gender Experience (Years) Time Spent (Hour)
Technical Barriers Male Female 1-5 6-10 16+ 1-2 34 5-6 7+
Lack of Information 2 9 1 1 9 1 8 1 1
Difficulty in Learning and Using 0 1 0 0 1 0 1 0 0
Lack of Technological Infrastructure 3 1 1 0 3 1 2 1 0
Inability to Use Technology 0 5 2 0 3 2 1 2 0
Total 5 16 4 1 16 4 12 4 1

When the barriers of the technical sub-dimension of digital literacy barriers were examined, the majority
of the teachers participating in the qualitative research emphasized the expressions of lack of knowledge about
technology and inability to use technology. When the table is analyzed in terms of gender, 5 of the female teachers
mentioned the barrier of inadequate use of technology, while none of the male teachers mentioned such a barrier.
While 3 of the male teachers expressed the barrier of lack of technological infrastructure, only 1 of the female
teachers expressed the barrier of lack of technological infrastructure. When the table was analyzed in terms of
years of professional experience, the majority of teachers with 16+ years of professional experience mentioned the
barrier of lack of knowledge about technology, while 1 person each from teachers with 1-5 and 1- 6 years of
professional experience mentioned this barrier. Only 1 teacher with 16+ years of professional experience stated
that they had difficulty in learning and using technology. When the table was analyzed in terms of the time spent
on digital platforms in a day, 8 teachers who spent between 3-4 hours a day on digital platforms mentioned their
lack of knowledge about technology, while 1 person each from teachers with 1-5, 1-6 and over 7 hours mentioned
this barrier.

Cognitive Barriers
The results of the analyses of the opinions and expressions of the teachers participating in the research on
the cognitive sub-dimension of digital literacy barriers with the NVivo software are shown below.
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Figure 5. Cognitive barriers codes

(Note: In the cognitive sub-dimension disabilities, 5 people who did not answer and 6 people who said they had
no disability are not included in the figure).

In the cognitive sub-dimension of digital literacy barriers, the main codes emerging from the opinions and
expressions of the teachers were grouped under 4 main headings: lack of knowledge about technology, lack of
critical and creative thinking in the use of technology, lack of analysis and synthesis in the use of technology, and
inability to adapt to technology.

T1, T4, T6, T8, T9, T10, T11, T12, T14, T17, T19, T20, T21, T23, T24, T30, T31, T33 and T36 coded
teachers stated that their lack of knowledge about technology would be an barrier in the cognitive sub-dimension
of digital literacy barriers.", T14; "Information is incomplete and incorrect”, T31; "Insufficient information and
critical thinking inadequacy evaluation" and other teachers stated that they had barriers in the cognitive sub-
dimension of digital literacy barriers because they had incomplete information about technology or they knew
incorrectly. T7, T8, T22, T26, T30, T31, T33 and T35 coded teachers stated that the lack of critical and creative
thinking in the use of technology would be a barrier in the cognitive sub-dimension of digital literacy barriers. T8,
T13, T30 and T33 coded teachers stated that the lack of analyzing and synthesizing in the use of technology would
be a barrier in the cognitive sub-dimension of digital literacy barriers. T5 coded teacher stated that not being able
to adapt to technology would be a barrier in the cognitive sub-dimension of digital literacy barriers. T5; "In
general, | cannot adapt to new activities quickly while using my problem." and stated that not being able to adapt
to technology is a barrier in the cognitive sub-dimension of digital literacy barriers. It is also seen in the figure
above that T8, T30, T31 and T33 coded teachers gave answers by emphasizing more than one barrier in the
cognitive sub-dimension of digital literacy barriers.

Table 6. Answers According to Demographic Characteristics of Digital Literacy Disability Cognitive Barriers

Digital Literacy Barrier Gender Experience (Year) Time Spent ( Hour)
Cognitive Barriers Male Female 1-5 6-10 16+ 1-2 34 5-6 7+
Lack of Analysis and Synthesis 1 3 0 0 4 0 4 0 0
Lack of Information 6 13 3 3 13 5 9 5 0
Lack of Critical Creative Thinking 2 7 1 1 7 1 6 1 1
Failure to Adapt to Technology 0 1 0 0 1 0 0 1 0
Total 9 24 4 4 25 6 19 7 1

When the cognitive sub-dimension barriers of digital literacy barriers were examined, the majority of the
teachers who participated in the qualitative research emphasized the lack of knowledge about technology. 7 of the
teachers with 16 years of professional experience or more emphasized the lack of critical and creative thinking in
the use of technology, while only 1 of the teachers with 1-5 and 6-10 years of professional experience emphasized
this barrier.

Social Barriers
The results of the analyses of the opinions and expressions of the teachers participating in the research on
the social sub-dimension of digital literacy barriers with the NVivo software are shown below.
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Figure 6. Social barriers codes

(Note: In the social sub-dimension barriers, 3 people who did not answer and 2 people who said they had no
barriers are not included in the figure).

The main codes that emerged from the opinions and statements of the teachers in the social sub-dimension
of digital literacy barriers were grouped under 7 main headings: economic barriers due to personal budgets, misuse
and misuse of technology, not using and disliking technology socially, information pollution due to unnecessary
information on the internet, political barriers due to the current political administration, distrust of the internet and
inability to allocate time.

T4, T5, T8, T17, T21, T22, T23, T24, T25, T26, T30, T33 and T34 coded teachers stated that economic
barrier due to personal budgets would be a barrier in the social sub-dimension of digital literacy barriers. T4;
"Sometimes | find articles (education and social politics) but most of them are paid.”, T5; "Budget and not
participating in activities", T24; "Budget and access to security/personal data over the internet." and other teachers
stated that economic barrier due to personal budgets is a barrier in the social sub-dimension of digital literacy
barriers. T1, T6, S7, T13, T16, T19 and T36 coded teachers stated that the wrong and incorrect use of technology
would create barriers in the social sub-dimension of digital literacy barriers. T1; "It is used more for entertainment
purposes instead of conscious consumption.” T6; " Writing comments without information ", T7; "Commenting
on political issues without information”, T16; "Very superficial information. False news. Insulting posts.”, T16;
"Very superficial information. False news.", T6; "Commenting on political issues without information”, T7;
"Commenting on political issues without information”, T16; "Very superficial information. Teachers T5, T14,
T28, T29, T31 and T35 stated that not using and liking technology socially would be a barrier in the social sub-
dimension of digital literacy barriers. T14; "The virtual world feels cold.", T28; "In ability to use
internet-based activities" and other teachers stated that not using and liking technology socially would be a barrier
in the social sub-dimension of digital literacy barriers. T2, T3, T11, T16, T18 and T36 coded teachers stated that
information pollution due to unnecessary information on the internet would cause barriers in the social sub-
dimension of digital literacy barriers. T2; "Information pollution on the internet can cause difficulties in digital
literacy.", T3; " Even people who do not know the social field can make all kinds of comments. | encounter
unnecessary and unconscious comments while researching something” T16; "Very superficial information. False
news. Insulting posts.” and other teachers stated that information pollution due to unnecessary information on the
internet would create a barrier in the social sub-dimension of digital literacy barriers. T8, T30 and T33 coded
teachers stated that political barriers due to the current political administration would create barriers in the social
sub-dimension of digital literacy barriers. T18 and T24 teachers stated that insecurity in the internet would be a
barrier in the social sub-dimension of digital literacy barriers. T24 stated that insecurity in the internet would be
a barrier in the social sub-dimension of digital literacy barriers with expressions such as "Budget
and security over the internet/access to personal data.”". T9 and T10 coded teachers stated that not being able to
allocate time due to workload or lack of time would be a barrier in the social sub-dimension of digital literacy
barriers. It is also seen in the figure above that T5, T8, T16, T18, T24, T30, T33 and T36 teachers gave answers
by emphasizing more than one barrier in the social sub-dimension of digital literacy barriers.
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Table 7. Answers According to Demographic Characteristics of Digital Literacy Disability Social Barriers

Digital Literacy Barrier Gender Experience (Year) Time Spent (Hour)

Social Barriers Male Female 1-5 6-10 16+ 1-2 34 5-6 7+
Information Pollution 3 3 2 0 4 2 2 1 1
Economic Barrier 5 8 1 2 10 1 7 4 1
Insecurity 1 1 0 1 1 0 2 0 0
Political Barrier 0 3 0 0 3 0 3 0 0
Social Disuse and Dislike 1 5 1 1 4 1 1 4 0
Not Making Time 1 1 0 0 2 0 2 0 0
Improper and Incorrect Use 3 4 2 0 5 2 2 3 0
Total 14 25 6 4 29 6 19 12 2

When the social sub-dimension barriers of digital literacy barriers were examined, many teachers
emphasized economic barriers.

Manager Barriers
The results of the analyses of the opinions and expressions of the teachers participating in the research on
the manager sub-dimension of digital literacy barriers with the NVivo software are shown below.

Inability to Budget
)

Adoption
(5)

Figure 7. Manager barriers codes

(Note: 4 people who said that there is no barrier in the manager sub-dimension barriers are not included in the
figure)

The main codes that emerged from the opinions and expressions of the teachers in the manager sub-
dimension of digital literacy barriers were categorized under 4 main headings: inability to provide infrastructure,
finding it unnecessary, not adopting it, and inability to provide budget.

T1, T2, T6, T9, T10, T11, T12, T13, T17, T18, T20, T21, T23, T25, T26, T28, T29, T31, T32, T34 and
T36 coded teachers stated that managers' not providing technological infrastructure would be a barrier in the
manager sub-dimension of digital literacy barriers. T2; "It cannot be unnecessary, but the lack of technological
infrastructure may cause problems", T11; "Not creating resources and not believing in the necessity", and other
teachers stated that the managers' failure or inability to provide technological infrastructure would create barriers
in the manager sub-dimension of digital literacy barriers. T3, T4, T7, T11, T14, T16, T19, T22 and T35 coded
teachers stated that managers' seeing technology as unnecessary would create barriers in the manager sub-
dimension of digital literacy barriers. T3; "They want something more concrete than digital, they find digital
platforms unnecessary”, T4; " | think they should especially adopt the platform because it is more convenient and
practical in terms of use.”, T11; "Not creating resources and not believing in its necessity", T16; "They see it as a
waste of time." With these expressions, other teachers stated that managers' seeing technology as unnecessary
would be a barrier in the manager sub-dimension of digital literacy barriers. T4, T8, T30, T32 and T33 coded
teachers stated that the managers' inability to adopt technology and their inability to adapt to it would constitute a
barrier in the manager sub-dimension of digital literacy barriers. T32; "Those in the primary education organization
where | work do not support these issues, they do not support them, they give importance to success-oriented
things and support them in the following process.”, and other teachers have stated that the inability of managers to
adopt technology will be a barrier in the manager sub-dimension of digital literacy barriers. T18 and T32 coded
teachers stated that the inability of managers to provide budget for technology would be a barrier in the manager
sub-dimension of digital literacy barriers. It is also seen in the figure above that T4, T11, T18 and T32 teachers
gave answers by emphasizing more than one barrier in the manager sub-dimension of digital literacy barriers.
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Table 8. Answers According to Demographic Characteristics of Digital Literacy Disability Manager Barriers

Digital Literacy Barrier Gender Experience (Year) Time Spent (Hour)
Manager Barriers Male Female 1-5 6-10 16+ 1-2 3-4 56 7+
Failure to Provide Infrastructure 9 12 2 3 16 5 8 6 2
Non-adoption 1 4 1 1 3 0 5 0 0
Failure to Provide Budget 1 1 0 1 1 0 2 0 0
Finding Unnecessary 3 6 3 0 6 1 4 4 0
Total 14 23 6 5 26 6 19 10 2

When the barriers of the manager sub-dimension of digital literacy barriers were analyzed, the majority
of the teachers emphasized that the managers did not provide technological infrastructure.

DISCUSSION & CONCLUSION

According to the results of the quantitative part of the research; teachers' digital literacy levels were
analyzed using the "Digital Literacy Scale". Mean values of digital literacy of the teachers who participated in the
quantitative part of the study reflected a level of agreement. Similarly, Kozan and Ozek (2019), Yaman (2019),
Arslan (2019), Ogal (2017), Korkmaz (2020), Cote and Milliner (2018), Waluyo (2019) et al. studies show
similarities. No difference was found when teachers' digital literacy levels attitude, technical, cognitive and social
factors were compared with the gender variable. This finding is similar to the results of Kozan and Ozek (2019),
Ocak and Karakus (2019), Yaman (2019), Arslan (2019). Different situations were also found in similar field
studies. In the studies of Cetin (2016), Ozerbas and Kuralbayeva (2018), Yesildal (2018), it was determined that
the Digital Literacy levels of male teachers were higher than female teachers. Today, developing technology and
changing studies on digital literacy may have positively changed the digital literacy levels of female teachers, so
there may be no difference in new studies.

No significant differences were found when the digital literacy levels of teachers were analyzed according
to the attitude, technical, cognitive and social factors and department. Arslan (2019), Kozan (2018), Ustiindag,
Gilines and Bahgivan (2017) found that numerical departments have higher digital literacy levels than other
departments. Nowadays, the integration of each course with technology in the education programs of the Ministry
of National Education and its association with the concept of digital literacy has positively reflected on the digital
literacy levels of teachers in all departments, so there may be no difference on the basis of the department of the
teachers in the new study.

While there was no significant difference between teachers' digital literacy levels, attitude, technical and
cognitive factors and teachers' professional experience, there was a significant difference between teachers'
professional experience and social factors. As the professional experience of teachers increases, their digital
literacy levels in terms of social factors decrease. The digital literacy levels of newly appointed teachers are quite
good because they are curious about the use of digital technologies, they have just graduated from university and
use digital technology in every field. On the other hand, older teachers' late acquaintance with digital technology,
their low use of digital technology in daily life, and the fact that they continue their education in their own way
and use digital technology less in the lesson may have left their digital literacy levels behind in terms of social
factor. Arslan (2019) found that junior teachers had higher social and technical digital literacy levels than senior
teachers, but did not find a significant difference in terms of attitude and cognitive digital literacy levels. Similarly,
Ocal (2017) found that teachers who are newer in their professional life are more competent in terms of digital
literacy. In another study, Korkmaz (2020) found that digital literacy levels of classroom teachers decreased as
their years of service in their profession increased.

No significant difference was found when the digital literacy levels of teachers were analyzed between
attitude, technical, cognitive and social factors and educational status. This finding is similar to the findings of
Arslan (2019), but different situations were encountered in similar field studies. Ocal (2017) and Korkmaz (2020)
stated that digital literacy levels vary according to educational status, and that teachers with master's and doctoral
degrees are more adequate in digital literacy level, and that teachers with postgraduate degrees have higher digital
literacy levels than teachers with bachelor's degrees.

While there is no significant difference in the digital literacy levels of teachers in terms of attitude, technical
and cognitive factors according to the time spent on digital platforms in a day, there is a significant difference in
terms of social factor according to the time spent on digital platforms in a day. As the time spent on digital
platforms in a day increases, digital literacy levels of teachers in terms of social factors also increase. Cetin (2016),
Ozerbas and Kuralbayeva (2018), Arslan (2019), Ogal (2017) and Acar (2015) also found in their studies that
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teachers' digital literacy levels increased as the time spent on computers and the internet increased. In these studies,
they stated that as the time teachers spend on the computer and the internet increases in a day, their digital literacy
levels are higher in terms of attitude and technique. However, Kozan (2018) concluded that the digital literacy
levels of information technologies teachers did not differ according to the time they spent on the computer and the
internet in a day.

In the qualitative dimension of the research, the results of the cognitive factor are remarkable. When the
teachers' views on the barriers to digital literacy were analyzed in terms of the cognitive factor, the main codes
that emerged were grouped under 4 main headings: lack of knowledge about technology, lack of critical and
creative thinking in the use of technology, lack of analysis and synthesis in the use of technology, and in ability
to adapt to technology. A great majority of the teachers participating in the qualitative research emphasized the
lack of knowledge about technology. While 7 of the teachers with 16 years or more of professional experience
emphasized the inability to think critically and creatively in the use of technology, only one of the teachers with
1-5 and 6-10 years of professional experience emphasized this barrier.

One of the ways for individuals to acquire and gain digital literacy skills is to identify the barriers to having
digital literacy skills and to eliminate these barriers through education and training programs. Unless these barriers
to digital literacy are identified, it cannot be guaranteed that teaching digital literacy skills to individuals will take
more time and a positive result will be obtained (Semerci & Semerci, 2021). It is expected that the results of this
thesis will be used when developing training programs.
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Abstract

Digital learning platforms and virtual classrooms are growing more widespread, so virtual classroom management
is gaining more importance to ensure student engagement, involvement, and achievements in an online learning
environment. The research examines virtual classroom management dynamics and explores the factors that render teachers’
virtual classroom management practices, strategies, and expectations in this regard. The study is phenomenological research,
and data was collected through open-ended questions with 22 lower secondary school teachers working in Istanbul. The
findings were gathered under four themes: virtual classroom management process, professional development, opportunities
and challenges of virtual classrooms, and solutions to virtual classroom management problems. These results highlight the
significance of engagement and motivation toward virtual classrooms and propound teachers' digital competencies and
classroom management skills as two fundamental factors in fostering students' engagement in virtual classrooms.

Keywords: virtual classroom, classroom management, online learning

Sanal Simf Yonetimi: Ogretmenlerin Sanal Simf Yonetimi Dinamikleri ve
Stratejilerinin Incelenmesi
Oz

Her gecen giin dijital 6grenme platformlart ve sanal siniflar daha yaygin hale gelmekte ve bu dogrultuda 6grencilerin
cevrimigi 6grenme ortamlarina dahil olmalari, derse aktif katilimlar1 ve bagarilarini artirmaya yonelik sanal sinif yonetimi
becerileri ve stratejileri daha fazla dnem kazanmaktadir. Bu aragtirma, sanal sinif yonetimi dinamiklerini incelemekte ve
Ogretmenlerin sanal simif yonetimi uygulamalarini, stratejilerini ve bu konudaki beklentilerini etkileyen faktorleri
aragtirmaktadir. Arastirma fenomenolojik desende olup, veriler Istanbul'da gérev yapan 22 ortaokul 6gretmeninden acik
uclu sorular araciliiyla elde edilmistir. Bulgular dort tema altinda toplanmistir: sanal sinif yonetimi siireci, mesleki gelisim,
sanal siniflarin sundugu firsatlar ve zorluklar ve sanal sinif yonetimi sorunlarina kars1 ¢6ziimler. Bu sonuglar, sanal siniflarda
etkin katilimin ve motivasyonun énemini vurgulamakta ve gretmenlerin dijital yeterliliklerini ve sinif yonetimi becerilerini,
ogrencilerin sanal siniflara etkin katilhimini tesvik eden iki temel faktor olarak 6ne stirmektedir.
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INTRODUCTION

The World Health Organization (WHQ) announced Covid-19 as a global pandemic in March 2020 (WHO,
2020), and then schools in Turkey switched to distance education. In this process, schools mostly preferred the
Zoom platform since the Education Information Network (EBA), the official distance education software of the
Republic of Turkish Ministry of National Education (MoNE), was insufficient for synchronous education. In time,
MoNE made improvements and investments for EBA, and it even ranked first on the global scale according to its
users and internet traffic in the first term of the 2020-2021 school year (MoNE, 2023a). According to the MoNE
coronavirus measures, during the 2020-2021 school year, only the students from villages and sparsely populated
settlements could attend five days of full-time education. Other schools were partially open, and students at all
primary schools, pre-schools, and the final year of secondary and tertiary schools went to school twice a week.
Parents who did not want to send their children to school for face-to-face education had the right to give written
consent, and these students could continue their education through distance learning (MoNE, 2023b).

Technology, remote learning, online learning, and distance learning are not new in the world of education,
and their use has increased rapidly in the 21st century. The Covid-19 process, and the emergency remote teaching
have accelerated the digital transformation of education and the use of online classrooms. Higher education
institutions and K-12 schools have all tried to adapt their systems. During the new normal, they quickly embraced
online classroom platforms (e.g., Google Classroom, Teams, Moodle, EdMono, Blackboard) and video
conferencing tools (e.g., Zoom, Google Meet, Skype). Currently, online education has emerged as a reality for
everyone. Now, there are several efforts, investments, and initiatives for an ongoing digital transformation in
education (Li & Lalani, 2020; Nousopoulou et al., 2023; Soykan et al., 2023) and the active use of online learning,
blended learning, and virtual classes (Dos Santos, 2022; Future Learn, 2022). According to literature (Albashtawi
& Al Bataineh, 2020; Can, 2020; Clark & Kwinn, 2007; Kaya, 2011; Mashhadia & Kargozarib, 2011), virtual
classrooms offer various benefits for learners and teachers. The dimensions of virtual classroom management bear
similarities to those of traditional classroom management, yet they differ following the diversity inherent in the
digital teaching environment (Can, 2020; Brophy, 1998; Egeberg et al., 2021). Managing a virtual classroom
requires a unique approach to classroom management. For this reason, it is highly considerable to recognize the
online classroom environment, make sense of its processes, and specify virtual classroom management dynamics
and strategies.

After the outbreak of Covid-19, we could say that there has been an increase in the number of studies on
managing virtual classes (e.g., Arslan & Sumuer, 2020; Can, 2020; Cortes et al., 2022; Keshavarz et al., 2022;
Karakaya et al., 2020; Sari & Nayir, 2020). In the Turkish context, there have been several studies on virtual
classroom management, too. Can (2020) researched principles and practices related to virtual classroom
management. Arslan and colleagues (2021) provided suggestions on how to address classroom management
challenges. Similarly, Can (2020) and Ceylan (2020) focused on teacher competencies in this field. Atabay and
colleagues (2023) explored the virtual classroom management processes. Virtual and traditional classrooms have
distinct characteristics, resulting in different management approaches (Can, 2020). The literature suggests that the
virtual classroom management process and dimensions are not yet fully established (Atabey et al., 2023), as it is
a relatively new area compared to traditional classrooms. Therefore, there is a need to develop a better
understanding of virtual classroom management processes. With this study, we aimed to reach the teachers who
taught in the virtual classroom and experienced classroom management and to make sense of the virtual classroom
management phenomenon from their perspective. It is crucial to reveal what teachers do in practice, what they
care about, what their strategies are, what they find problematic, how they come up with solutions to these
problems, and what their expectations for the future are. For this reason, the following research questions guided
our study:

RQ1: What are the views of teachers regarding virtual classroom management?
RQ2: What are the expectations of teachers regarding virtual classroom management?

Virtual classroom

Virtual classroom extends the classroom from its four walls and allows students to attend classes wherever
they want. It provides flexibility of time and place (Smedley, 2010). In online classrooms, students and teachers
do not need to be at the same location. They could meet from different places at the same time (synchronous) or
at different times (asynchronous) under the supervision of the teacher and use different communication tools (Can,
2020; Clark & Kwinn, 2007; Kaya, 2011; Mashhadia & Kargozarib, 2011). Virtual classrooms could offer students
self-directed learning environment at their own pace and plenty of interactivity as students who are spatially and
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temporally apart (Mashhadia & Kargozarib, 2011). These features could increase students’ satisfaction and lower
their stress (Arkorful & Abaidoo, 2015). Besides, virtual classrooms could decrease the cost of education. They
provide up-to-date education materials, eliminate transportation difficulty, and provide access to education in
disadvantaged areas (Arkorful & Abaidoo, 2015; Can, 2020). In online classrooms, the feedback students get from
their teachers is satisfying (Benda et al., 2007). It eliminates communication barriers; motivates students to interact
with the teacher and the other students (Arkorful & Abaidoo, 2015; Karakaya et al., 2020); because teachers could
manage the classroom with a much more student-centered philosophy than a traditional learning environment. In
addition, by using virtual classrooms, teachers could use various methods of learning, some of which might be
difficult to practice in face-to-face classrooms (Albashtawi & Al Bataineh, 2020).

Apart from these opportunities virtual classrooms have some challenges (Adnan & Anwar, 2020; Arkorful
& Abaidoo, 2015; Can, 2020; Muilenburg & Berge, 2005; Yilmazsoy et al., 2018). They are the technical problems
in internet connection or connection speed (Akkus & Acar, 2017; Can, 2020), course content and teaching
materials inadequacy, students' attention problems, interaction decrease with other students (Finnegan et al., 2008;
Rufai et al., 2015), security, privacy and copyright problems (Chen & He, 2013; Hsu et al., 1999), lack of
infrastructure and equipment, and internet access problems in disadvantaged regions (Adnan & Anwar, 2020;
Muilenburg & Berge, 2005). There could also be undesirable behaviors (writing messages, sharing images,
chatting, visiting different websites) of learners in virtual environments (Ko & Rossen, 2017; Can, 2020).

There are some key features to help to realize teaching in virtual classrooms. These features are significant;
because they are the facilitators to deliver a virtual classroom that is as effective and lively as face-to-face
classroom instruction (Christopher & Hyder, 2014; Rufai et al, 2015). Students focus on the screen, and the teacher
shares the course content during the content sharing and screen sharing feature. The audio feature enables teachers
and students to speak and listen to each other. The chat feature allows teachers and students to communicate with
text messages in real-time. This feature could be functional in keeping the interaction lively and engaging. The
drawing and pointing tools are active with the content sharing feature. Teachers and students could use this
illustration feature to mark something and draw attention to it when a slide or whiteboard is displayed. The polling
feature is about asking a polling question; and collecting information on students’ ideas, knowledge level, or
readiness for the course. The replies to polling questions are anonymous, which is good to protect privacy. There
is also an instant feedback feature such as raising a hand or an emaotion indicator. This feature enables students to
communicate with the teacher without interrupting the flow of the instruction. The breakout room feature allows
teachers to divide students into groups. And students could work collaboratively in their small groups while
teachers could move from one breakout room to another to check the assigned work of group members. The video
feature is about the image broadcast of teachers and students. Teachers could prefer to display her image, and she
could also ask students to use their webcam at times. File sharing is also available during the course. Students
could easily download the files that the teacher shares.

Virtual classroom management

Classroom is a special environment where learning and teaching take place, and where students and
teachers spend most of their time in school. Many studies have found that classroom management is one of the
most important elements that influence learning (Djigic & Stojiljkovic, 2011; Marzano et al., 2003; Wang et al.,
1993). There are many definitions of classroom management, and they generally emphasize the positive and
appropriate learning environment (Brophy, 2010; Doyle, 1986; Randall, 1992), effective coordination of all
classroom and instructional elements like an orchestra management (Basar, 2001; Celep, 2008; Uysal et al., 2014);
and control of student behavior, maintenance of learning order and environment (Doyle, 1986; Celik, 2002). All
these definitions clearly show us that a teacher’s skill to successfully manage a classroom covers many components
such as lesson plan, teaching method, time, educational activity, materials, place, positive learning climate,
relationship, discipline, and order. Classroom management tries to ensure and sustain an orderly environment for
students’ academic learning and intends to cultivate students’ social and moral growth (Evertson & Weinstein,
2006).

There are a few approaches to classroom management as the term encompasses various aspects of a
classroom environment. Traditionally classroom management was seen from the degree of control point of view,
and teachers led students basically with rewards or punishments (Burden, 1995; Wolfgang & Glickman, 1986).
Later the views have evolved towards more humanistic and democratic thought. According to Wolfgang (1995)’s
classroom management framework, there is a control continuum from teacher-centered, to shared and to student-
centered perspective. There are basically four orientations to class discipline as traditional, liberal progressive,
socially critical, and laissez-faire (Egeberg et al., 2021). The traditional way of classroom management is
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interventionist. Liberal progressive teachers are much more democratic, interactionalist and they share power with
their students. Teachers with socially critical orientation regard disruptive classroom behavior as a stand against
injustice. Teachers with laissez-faire orientation have non-interventionist way of thinking and behavior (Egeberg
et al., 2021; Wolfgang & Glickman, 1986). Contemporary thinking of teaching and therefore classroom
management emphasize students’ active participation, self-regulation, social interaction, and higher order thinking
skills (Brophy, 1998; Egeberg et al., 2021). And teachers play the role of facilitators.

Although it is possible to find several approaches to virtual classroom management, there is still a shortage
of well-defined ones. Virtual classroom management is about all efforts to provide and maintain a suitable learning
environment for the effectiveness of learning in the virtual environment (Can, 2020). A virtual classroom
undoubtedly requires management skills from different perspectives than a traditional classroom. It has its own
learning theories and e-learning pedagogy models though traditional learning theories and classroom management
models form their basis. The Community of Inquiry Online Learning Model by Garrison, Anderson & Archer
(2000) highlights the three presences, namely social, cognitive, and teaching, and shows up in relationships and
interactions among students and teachers. In the Connectivism Theory by Siemens (2004), learning happens
through forging connections and building out networks to connect larger ones. Online Collaborative Learning
(OCL) theory by Harasim (2012) is about the learning setting opportunities of the internet that stimulate
cooperation, collaboration, and knowledge development. The three main e-learning models are Mayer's Cognitive
Theory of Multimedia Learning, Laurillard's Conversational Framework, and Salmon's Five Stage Model.
Cognitive Theory of Multimedia Learning puts forth a model based on cognitive theories, which are dual-channel,
limited capacity, and active processing assumption (Mayer, 2014). Laurillard's Conversational Framework
introduces six key learning types- acquisition, investigation, discussion, practice, collaboration, and production-
to design online learning (Laurillard, 2002). Salmon’s Five Stage Model of teaching and learning online (Salmon,
2013) encompasses stages of access and motivation, socialization, information exchange, knowledge construction,
and review to help teachers develop an online active learning environment. Virtual classroom management
dimensions are like traditional classroom management dimensions, but still, they vary considering the diversity of
the digital teaching environment. These dimensions could be grouped as teaching and learning environment,
management of teaching and learning, behavior management, interaction, motivation, technology management,
management of students with special needs, and time management (Can, 2020). Undoubtedly, teachers should
consider each of these dimensions when designing and managing an online course.

METHOD

Phenomenology is a practical methodological design in qualitative research to comprehend the phenomena
based on how the participants experience them. The current research aims to understand and interpret the
participants' experiences of virtual classroom management. We utilized van Mannen (1997)’s phenomenological
point of view, which is the study of lived experience, to provide an engaging and vivid description of participants’
behaviors, and actions. According to van Manen (1997; 2014) and other eminent researchers in this field, there is
no defined procedure for doing phenomenological studies. Phenomenology seeks to comprehend the nature and
significance of our daily experiences. It asks, "What does this or that experience feel like?" (van Manen, 1997).
Phenomenological inquiry starts with pre-data collection strategies and progresses up to data analysis (Moustakas,
2014).

Research Participants

We utilized criterion-based purposeful sampling and snowball sampling strategies (Merriam, 2009; Patton,
2002) to get rich and meaningful data. All participants were public lower secondary school teachers in Istanbul
and taught online for at least one semester long. The demographic information of participants is listed in Table 1:

Table 1. Participants’ Demographics

Participants Gender  Age Years of Graduation Teaching field IT skills
service
P1 F 34 10 Undergraduate Science Good
P2 M 45 21 Undergraduate Social Sciences Medium
P3 F 36 9 Master Science Good
P4 M 28 7 Undergraduate Turkish Medium
P5 F 47 25 Undergraduate Technology and Design  Medium
P6 F 30 8 Undergraduate Social Sciences Good
P7 M 33 10 Undergraduate English Good
P8 M 33 8 Undergraduate Mathematics Medium
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P9 F 42 20 Undergraduate Social Sciences Medium
P10 F 32 7 Undergraduate English Medium
P11 F 30 7 Undergraduate Mathematics Medium
P12 F 53 30 Undergraduate Turkish Medium
P13 M 38 11 Undergraduate English Good
P14 F 28 7 Undergraduate English Good
P15 F 38 9 Undergraduate Religion Medium
P16 F 29 7 Undergraduate Turkish Medium
P17 M 53 26 Undergraduate Mathematics Medium
P18 F 48 26 Undergraduate Science Good
P19 M 51 24 Undergraduate Social Sciences Medium
P20 F 45 22 Undergraduate English Medium
P21 F 35 12 Undergraduate Science Good
p22 F 38 16 Master IT Good

As depicted in Table 1, 15 participants were female, and seven were male. Three of the participants were
younger than 30, 11 were in the age range of 31-40, five were in the age range of 41-50, and three were between
the ages of 51-60. Only two participants received a master's education while the others were undergraduates. As
for the teaching fields, there were four Science, four Social Sciences, three Turkish, one Technology design, five
English, three Mathematics, and one IT teacher. Nine teachers stated that their IT skills were good, and 13 of the
teachers said their IT competency was medium level.

Data Collection

We gathered data in the 2022-2023 education year with 22 teachers, which was our data saturation level.
The data collection tool was open-ended questions in a written format (Bengtsson, 2016). The form included six
primary and 13 probing open-ended questions, a few examples of which are “What do you think about virtual
classroom management?” “What was your virtual classroom climate like? Could you please explain?”’ “How do
you manage time while teaching in the virtual classroom?” During the preparation of questions, existing literature
was reviewed. Opinions were obtained from two experts in the field to enhance the validity and reliability of
questions. A final version of the questions was then determined.

All components of the research process, from the research questions to the data analysis and interpretation,
were attempted to be transparently documented to assure the credibility and transferability of the study. Research
participants were chosen through purposeful sampling to provide a comprehensive and diverse variety of
experiences and opinions relevant to virtual classroom management. Researchers assessed the intercoder reliability
and carefully outlined the coding frame while analyzing the data. Direct quotes from participants were also
included in the study report to fulfill the confirmability criterion and show that the conclusions were based on the
perspectives and experiences of the participants.

Researchers’ Role

In qualitative research, it is quite hard to ensure the impartiality of the researcher, and it is necessary not to
interfere with the natural environment of the researched subject, event, and phenomenon (Yildirim & Simsek,
2006). In this study, the researchers tried to be impartial and careful not to influence the participants. Being
sensitive to the natural environment, we tried to be open, flexible, and unbiased with the participants, the data
collection, the analysis, and the presentation of the findings. In addition, researchers need to be conscious of how
their personal prejudices, life experiences, and viewpoints may affect the way they conduct their study and the
conclusions they draw. For this reason, we tried to be self-reflective and employed constant comparison (Glaser,
1965) to make sure that our findings and interpretations are based on the data rather than influenced by prejudices.

Research Ethics

In this study, all the rules specified within the "Higher Education Institutions Scientific Research and
Publication Ethics Directive" were complied with. None of the actions specified under the heading "Actions
Contrary to Scientific Research and Publication Ethics" have been taken.

The research study was ethically approved by the Research Ethics Board of XXXX University, numbered
XXX, and dated XXX. The researchers informed the participants of the purpose of the research and the data
collection process and obtained their informed consent. The participants all knew that they had a withdrawal option
whenever they wanted. The privacy and anonymity of participants were upheld through labeling instead of using
their real names. All the data are kept in password-protected electronic files and will be disposed of once they are
not needed.
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Data Analysis

Analysis was carried out by rigorously implementing inductive content analysis. The process of concluding
data using new understanding to develop theories is called inductive content analysis. Researchers examine the
material with an open mind, searching for relevant topics to address the research questions (Bengtsson, 2016;
Krippendorff, 2004). Thus, the transcribed data was read back and forth and interpreted holistically. The
researchers performed the analysis and the inductive coding process with MaxQDA qualitative analysis software
package. The researchers individually coded the data, then compared and discussed the inconsistencies. The coding
frame is crucial to improve transparency and systematicity of the coding process (Bryman & Bell, 2015; O’Connor
& Joffe, 2020). The researchers assessed the intercoder reliability during the development of coding frame and
reached 90% fit value which is satisfactory according to Miles and Huberman (1994). The coding frame was
revised until compromised on the common final version of sub-codes, codes, and themes (see Table 2, 3, 4, 5).

FINDINGS

To address the research questions, data was analyzed, and findings were arranged as sub-codes, codes, and
themes. Through reading and re-reading the data and clustering the codes and sub-codes, four main themes
represented the virtual classroom management phenomenon. Figure 1 shows the themes.

Virtual
Classroom
Management
Process

Solutions to

Opportﬁ, VIRTUAL

.‘ ) Virtual ‘

[ And Challenges i CLASSROOM | Classroom |

Of Virtual | MANAGEMENT / Management /|
Classrooms Problems

_
N

Professional
Development

Figure 1. The themes of virtual classroom management

As seen in Figure 1, virtual classroom management dynamics and strategies were grouped under themes of
(1) Virtual Classroom Management Process, (2) Professional Development, (3) Opportunities, and Challenges of
Virtual Classrooms, and (4) Solutions to Virtual Classroom Management Problems.

The following table (Table 2) presents an overview of the Theme 1, codes, sub-codes, number of units of
analysis, and frequencies.

Table 2. Coding Frame with the Units of Analysis and Frequency Regarding Theme 1: Virtual Classroom
Management Process

No. of units of analysis n %
(coded segments)
Theme 1: Virtual Classroom Management Process 549 22 100%
Related codes and sub-codes:
Teaching Methods 178 22 100%
Virtual Classroom Context 217 22 100%
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Motivation 106 22 100%

Discipline 68 22 100%
Time management 43 21 100%
Feelings to Virtual Classrooms 59 20 90.9%
Assessment Methods 69 22 100%
Asynchronous Learning 26 18 81.8%

The Virtual Classroom Management Process theme reveals the experiences and opinions of participating
teachers in the virtual classroom management process in terms of method, context, and emotional states. As Table
2 shows, Theme 1: Virtual Classroom Management Process is the theme that the participating teachers emphasized
the most and expressed the most opinions among all the other themes (no of units of analysis [NoUoA]=549). As
can be seen from the frequency information in Table 2, all the participating teachers (n=22) expressed their views
about Theme 1: Virtual Classroom Management Process, Codes of Teaching Methods, Virtual Classroom Context,
and Assessment Methods. The subject teachers focus on most is Virtual Classroom Context (NoUoA=217), and
the most mentioned sub-code is Motivation (NoUoA=106). Meanwhile, the least uttered code is Asynchronous
Learning. Direct quotations of some participants regarding Theme 1 are as follows:

P10: “I was always with the same students; they were always attending. While some of them were students
who were willing and participated in the flow of the lesson, some were those attending just because of necessity.
It was annoying that unwilling students had no idea about what we were doing. When I called out their names and
got no answer, | got demoralized. It was a tense and quiet environment, and other students were also affected.”
(Theme 1: Virtual Classroom Management Process, Code: Feelings to Virtual Classroom)

P4: “I got into contact with the family and other teachers for the evaluation. We evaluated together the
assessment statistics of the students over the education information network (EBA) of the Ministry of National
Education. We enabled them to deliver some assignments to us as hard copies. | also applied the verbal assessment
method.” (Theme 1: Virtual Classroom Management Process, Code: Assessment Method)

P21: I applied the principle of active learning, learning by doing. For example, 5th graders designed their
parachutes on air resistance. They recorded slow-motion videos by throwing them out of the window, and they
shared them in the lesson, and by scoring them, we carried out an entertaining activity in which we included the
parents. The online course was usually like hours of sharing them. There were many activities outside the
classroom. (Theme 1: Virtual Classroom Management Process, Code: Asynchronous Learning)

P8: It was a question-and-answer session with the students. | used discussion, question-answer, and such
activities at first. I could not use any technique later because | taught the lesson with just 2-3 students. | tried to
communicate by asking questions, but nearly nobody replied. Usually, they were just in the class, but their
microphones were not working. (Theme 1: Virtual Classroom Management Process, Code: Teaching Methods)

The following Table 3 presents an overview of the Theme 2, codes, sub-codes, number of units of analysis,
and frequencies.

Table 3. Coding Frame with the Units of Analysis and Frequency Regarding Theme 2: Professional Development

No. of units of analysis n %
(coded segments)
Theme 2: Professional Development 55 22 95.4%
Related codes and sub-codes:
2.1. Feeling Competent in Managing the Virtual Classrooms 15 7 31.8%
2.1.1. Trial and error 2 1 4.5%
2.1.2. Easy 2 2 9%
2.1.3. Medium difficulty 11 3 13%
2.2. Lack of Professional Knowledge 19 12 54.5%
2.3. Professional Development Needs 21 15 68.1%

The theme of Professional Development reveals the professional development experiences of participating
teachers in terms of virtual classroom management and their expectations in this regard. As seen in Table 3, all
the participating teachers (n=22) expressed their opinions about Theme 2: Professional Development. However,
there was no code that all of them commented on (see Table 3). Professional development needs code was the
most frequently discussed (NoUoA=21) issue by the highest number of participants (n=15). The least mentioned
code is Feeling Competent in Managing the Virtual Classrooms (NoUoA=15), and the least mentioned sub-codes
are Trial and error and Easy (NoUoA=2). Direct quotations of some participants regarding Theme 2 are as follows:
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P2 “I never used online classroom applications before. | had some theoretical knowledge. My experience
increased over time. It was a bit of trial and error. I tried to help my students as much as I could. | hope | did.”
(Theme 2: Professional Knowledge, Code: Feeling Competent in Managing the Virtual Classrooms, Sub-code:
Trial and error)

P7: “I did not receive any training on it. | directed the flow of the lesson according to trial and error and
feedback from the children. After a while, | started to teach efficient lessons. When | thought my endeavor was
inadequate and a waste of time, | realized that students could learn, and virtual lessons could be a way to teach.
I can consider myself successful.” P7 (Theme 2: Professional Knowledge, Code: Feeling Competent in Managing
the Virtual Classrooms / Lack of Professional Knowledge, Sub-code: Trial and error)

P8: “I am a Mathematics teacher. | had a hard time without the slightest in-service training and material
support. I did not have any training in online classrooms during my university years. | got to learn during the
pandemic period.” (Theme 2: Professional Knowledge, Code: Feeling Competent in Managing the Virtual
Classrooms / Lack of Professional Knowledge)

P20 “I did not take any training. | did not have any experience. | cannot say that | am very knowledgeable.
When | compare myself with my knowledge before the pandemic, | can easily say that | have improved a lot and
gained experience.” (Theme 2: Professional Knowledge, Code: Feeling Competent in Managing the Virtual
Classrooms / Professional Development Needs)

Table 4 depicts an overview of the Theme 3, codes, sub-codes, number of units of analysis, and frequencies.
Table 4. Coding Frame with the Units of Analysis and Frequency Regarding Theme 3: Advantages and
Disadvantages of Virtual Classrooms

No. of units of n %

analysis (coded

segments)
Theme 3: Opportunities and Challenges of Virtual 311 22 100%
Classrooms
Related codes and sub-codes:
3.1. Pros and Cons 18 14 63.6%
3.2. Disadvantages and Challenges 233 22 100%
3.2.1. Social integration challenges 26 12 54.5%
3.2.2. Self-regulation challenges 62 18 81.8%
3.2.3. Infrastructural challenges 28 16 72.7%
3.2.4. Challenges regarding the parents 41 17 77.2%
3.2.5. Challenges of teachers 70 21 90.9%
3.2.6. Other challenges 6 5 45.4%
3.3. Opportunities 60 20 90.9%
3.3.1. Comfortable 28 15 68.1%
3.3.2. Flexibility of time and place 15 11 50%
3.3.3. Effective lesson 17 8 36.3%

The Opportunities and Challenges theme includes participating teachers' positive and negative ideas and
experiences about virtual classroom management. As Table 4 shows, all teachers gave their opinions about the
third theme of the study, the Opportunities and Challenges of Virtual Classrooms. Table 4 details the issue that all
the teachers (n=22) focused on the most (NoUoA=233) related to the disadvantages and challenges. The most
frequently repeated issue was the Challenges of Teachers (NoUoA=70). On the other hand, the code with the least
number of views (NoUoA= 18) was Pros and Cons. Teachers reported the opportunities of virtual classrooms as
the lessons were comfortable (NoUoA=28), flexible in terms of time and place (NoUoA=15), and effective
(NoUoA=17). Direct quotations of some participants regarding Theme 3 are as follows:

P16 “We couldn't get immediate feedback from students. Sometimes | was like talking to myself, and |
wondered if they were listening. From time to time, | witnessed that the students were in different environments,
not a suitable environment for learning. There were times when external voices came through. For example, during
a lesson, a student asked a question. When he turned on his microphone to answer, other family members' voices
in the same environment were louder than the child's. Most probably, the number of rooms was not enough. Maybe
the heating system was only for one room. These kinds of things make it hard to manage the lesson.” (Theme 3:
Opportunities and Challenges of Virtual Classrooms, Code: Disadvantages and Challenges, Sub-code: Problems
regarding the parents / Infrastructural problems / Other problems)
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P15: The constant stay of the student or teacher in the virtual environment can cause a lack of interpersonal
communication and psychological problems such as anxiety. At first, | found it strange to enter the classroom. |
had difficulties in this regard. In the classical class, we build face-to-face communication with the student who
has lost focus on the lesson or did not understand. The teacher can understand it by watching the student. But the
camera was turned off. I could not understand them because there was no chance to observe the students. (Theme
3: Opportunities and Challenges of Virtual Classrooms, Code: Disadvantages and Challenges, Sub-code: Social
integration challenges)

P4: 1 think virtual classrooms are vital today and will be in the future. | believe that this opportunity should
be possible at every level of education. The development of technology and the opportunity to access information
from anywhere are necessities of the age. The advantages are everyone participates in the classroom regardless
of the place; no one feels any difference physically; they are comfortable; physically away from classmates, which
is a way to prevent them from being badly influenced and physically distracted... Also, climate conditions and
natural events cannot affect education. (Theme 3: Opportunities and Challenges of Virtual Classrooms, Code:
Opportunities, Sub-code: Comfortable / Flexibility of time and place)

Table 5 below shows an overview of the Theme 4, codes, sub-codes, number of units of analysis, and
frequencies.

Table 5. Coding Frame with the Units of Analysis and Frequency Regarding Theme 4: Solutions to Virtual
Classroom Management Problems

No. of units of n %

analysis (coded

segments)
Theme 4: Solutions to Virtual Classroom Management Problems 187 22 100%
Related codes and sub-codes:
4.1. Solutions Regarding Teachers 75 21 90.9%
4.1.1. Being competent in digital pedagogies 33 17 77.2%
4.1.2. Willingness to learn and professionally develop 24 13 59%
4.1.3. Collaboration 10 9 40.9%
4.2. Structural Solutions 69 19 86.3%
4.2.1. Course design 18 11 50%
4.2.2. Infrastructural solutions 14 10 45.4%
4.2.3. Trainings for students and parents 29 10 45.4%
4.3. Lack of solutions 14 8 36.3%

Another topic participant teachers mentioned about virtual classroom management was Solutions to Virtual
Classroom Management Problems. This theme (Theme 4) sheds light on the expectations of participating teachers
concerning solutions. As shown in Table 5, Theme 4 includes codes for Solutions Regarding Teachers, Structural
Solutions, and Lack of Solutions. Among the participating teachers (n=21), the Solutions Regarding Teachers code
was the most frequently discussed (NoUoA=75). The most suggested solution under this code was the importance
of Being competent in digital pedagogies (NoUoA=33). Collaboration was the least discussed solution proposal
regarding teachers (NoUoA=10). Some direct quotes from the participants regarding Theme 4 are as follows:

P1: When planning virtual lessons, teachers should prepare lesson plans that are enriched with different
methods and techniques, considering the individual needs of each student and that they can attract their attention.
Teachers need to have a technological pedagogical knowledge background. They should be able to prepare a
lesson plan enriched with techniques suitable for the students. Of course, this is possible if every student has
technological opportunities. Some students could not participate in the distance education process. And they were
unfortunately left out of education. (Theme 4: Solutions to Virtual Classroom Management Problems, Code:
Solutions Regarding Teachers, Sub-code: Being Competent in Virtual Pedagogies / Willingness to learn and
professionally develop)

P4: We tried to solve the problems by communicating with the parents and other teachers. We evaluated
the academic result statistics of each student on EBA together with parents. We enabled students to connect with
us physically, face-to-face, too. To find solutions to problems, we could meet with colleagues with experience and
those who attended any prior training about online classrooms. (Theme 4: Solutions to Virtual Classroom
Management Problems, Code: Solutions Regarding Teachers, Sub-code: Collaboration / Willingness to learn and
professionally develop)

P7: At first, both the students and | had difficulties. But once I got used to it, the students were willing to
learn. | realized that this was not so much different from face-to-face education. The students had the right to
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speak by raising their hands and asking. | tried to keep the students active by engaging them in physical activities
because students had already been bored with the pandemic and were locked in their homes. | was striving for
effective learning by listening to English songs and animating the lyrics. Online classrooms could be very
comfortable environments for students who want it. It is necessary to keep their interest alive as much as possible.
By adding games to learning, watching videos, and preparing worksheets that will attract their attention, | aimed
to keep children interested in the lesson and learning while having fun. Over time, we all got used to the situation;
and overcame most of the difficulties. | think, first, the teacher should be a good computer and internet user. Since
children's attention can easily be distracted, teachers should adopt exercises and lectures online and attract
children's attention. (Theme 4: Solutions to Virtual Classroom Management Problems, Code: Structural Solutions,
Sub-code: Course design)

P18: Online education can never replace face-to-face learning. Online classrooms could only be
considered for special situations. | do not find it appropriate under normal conditions. We teachers should use
online classroom applications in mandatory cases. Apart from these situations, it is a very useless and unsuccessful
way of education. (Theme 4: Solutions to Virtual Classroom Management Problems, Code: Lack of solutions)

DISCUSSION & CONCLUSION

Education has witnessed enormous changes in recent years in the name of digitalization. The Covid-19
pandemic has necessitated this process and acted as a catalyst in the transition to the application phase. At the
point we have reached today, it is inevitable for education to adapt to the digital age and to provide maximum
benefit from the digital world and developments. For example, without boundaries learning anywhere and anytime,
personalized approaches to learning, digital game-based learning, blended learning, virtual mentors, and
augmented reality approaches are some of the current alternatives offered by the digital world to education.
According to the study results, virtual classroom management dynamics and strategies are shaped around four
factors. These factors are the Virtual Classroom Management Process, Professional Development, Opportunities
and Challenges of Virtual Classrooms, and Solutions to Virtual Classroom Management Problems.

As the findings reveal, the first theme, the Virtual Classroom Management Process, is the one the
participating teachers uttered the most. It encompasses codes of teaching methods, virtual classroom context (with
the sub-codes of motivation, discipline, and time management), feelings for virtual classrooms, assessment
methods, and asynchronous learning opportunities. The code of virtual classroom context was the most mentioned
one for all participants, whereas the least uttered code was asynchronous learning. The motivation of students and
teachers has come to the fore in the virtual classroom management process. Students' engagement and motivation,
situated in the affective domain of classroom management, are fundamental, even the precondition of learning
(van Lier, 1996; Wright, 2005), as they directly affect general classroom dynamics, students' learning results, and
conduct (Franklin & Harrington, 2019; Kilic et al., 2021; Schiefele, 2017). Teachers' motivation and views of
teaching and learning are crucial factors influencing the classroom environment (Radel et al., 2010; Han & Yin,
2016). High levels of teacher motivation and goal orientation increase student motivation (Engin, 2020; Han &
Yin, 2016), teaching effectiveness, and improved teaching practice (Thooneen et al., 2011).

The Professional Development theme includes codes of feeling competent in managing virtual classrooms,
lack of professional knowledge, and professional development needs. As understood from the interview data,
professional development needs were the most frequently discussed issue. Teachers highly need professional
development in virtual classroom management. With the Education 4.0 digital transformation process, innovation,
creativity, and the design of education processes have gained importance like never before (Harkins, 2008). In this
process, it is necessary to rethink learning and teaching processes and reinterpret the roles of teachers accordingly.
Teachers' professional development in virtual classroom management is essential to equip teachers with sufficient
knowledge and skills to manage online learning environments. There are a few frameworks for the virtual
competencies of teachers, such as the SAMR framework of Puentedura (2012), the critical digital framework of
Hinrichsen and Coombs (2014), the UNESCO (2018) ICT competencies framework, and the TPACK framework
of Mishra and Koehler (2006). Among these frameworks, TPACK draws attention because it draws a
comprehensive framework that focuses on technological, pedagogical, and content knowledge (Fayda-Kinik,
2022). In line with all these frameworks, the study results mention the importance and development of teachers'
digital competencies and virtual classroom management skills.

All participating teachers talked about the Opportunities and Challenges of Virtual Classrooms, particularly
emphasizing the disadvantages and challenges. These challenges were grouped as social integration, self-
regulation, infrastructural, and challenges regarding the parents and teachers' challenges. Challenges of virtual
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classrooms have also been given a lot of attention in literature. For example, teachers with low online classroom
design skills had some challenges with virtual classroom management. They faced hardware and software
problems and physical environment problems (Akkus & Acar, 2017; Arslan & Sumuer, 2020; Karakaya et al.,
2020). Other virtual classroom management challenges could be listed as problems during the planning,
presentation, and evaluation phases (Arslan & Sumuer, 2020; Mohan et al., 2020), communication problems, and
students' silence (Neuwirth et al., 2020), some discipline problems such as inappropriate use of chat and camera
function, and some distractions (Arslan & Sumuer, 2020; Neuwirth et al., 2020) during online lessons. Many
studies shed light on self-regulation as a fundamental skill in online learning (Barak et al., 2016; Cho & Shen,
2013). Consistent with our findings, Carter and colleagues (2020) emphasized that improving students' self-
regulation skills would contribute to the effectiveness of online learning. The participants also pointed out the
social integration challenges. For many students, the level of isolation that online classrooms may foster among
students could cause a poor online learning environment (Mclnnerney & Roberts, 2004), motivation drop, and
disengagement. Salas-Pilco et al. (2022) explored student engagement in online learning and indicated its value in
providing educational activities that encourage participation and real-world learning opportunities. Teachers also
reported the opportunities of virtual classrooms as comfortable, flexible, and effective. Mashhadi and Kargozari
(2011) similarly indicated that virtual classrooms are beneficial because they allow students to learn outside of the
classroom's walls in the community and involve them in real-world tasks.

Solutions to Virtual Classroom Management Problems was another subject that participating teachers
brought up concerning virtual classroom management. This theme consists of codes of solutions regarding
teachers, structural solutions, and lack of solutions. Teachers emphasized being competent in digital pedagogies
and the need for professional development training. Similarly, quite a few studies in the literature (Fayda-Kinik,
2022; McGarr & McDonagh, 2021; Reisoglu & Cebi, 2020) investigated teachers' professional development needs
to enhance their digital skills, classroom management competencies and their expectancy in this direction. Other
solutions were identified as structural solutions divided into sub-codes of course design, infrastructural solutions
and training for students and parents. These findings are related to the online learning models and e-learning
pedagogies such as the Connectivism theory by Siemens (2004), Online collaborative learning (OCL) theory by
Harasim (2012), and Salmon's (2013) Five Stage Model. A practical course design guarantees that the learning
objectives, teaching strategies, and evaluation criteria are all in line. The learning environment is organized,
engaging, and participatory. It supports various devices and technological aids, as well as multiple methods of
learning and content representation options.

Additionally, it creates unambiguous communication lines, well-rounded assessments, and a timely
feedback system. Regarding infrastructural solutions, teachers emphasized the need for personal computers or
tablets and uninterrupted free internet for each student. Sari and Nayir (2020) presented similar findings.
Implementing learning management systems and online educational platforms into digital learning environments
is also the focus of infrastructure solutions (Kerssens & Dijck, 2021). Training for students and parents is mainly
about managing distractions and parental involvement and support, especially for younger students. These results
are aligned with the literature remarking the participation of parents in monitoring the process and student
participation (Budhrani et al., 2021; Knopik et al.,2021; Li et al., 2021; Sari & Nayir, 2020).

Implications and Recommendations

This study presented some remarkable findings that reveal what teachers think about and expect from
virtual classroom management. Accordingly, virtual classroom management should be reviewed and reshaped
within the framework of digital learning and teaching models, digital learning tools, and assessment principles.

The findings mention the importance and development of teachers' digital competencies and virtual
classroom management skills. It could be essential to be inspired by the TPACK framework and to plan the
achievements accordingly when designing professional development training for teachers. Apart from that, models
specifically for online learning (e.g., Mayer's Cognitive Theory of Multimedia Learning, Laurillard's
Conversational Framework, and Salmon's Five Stage Model) introduce some key learning and teaching strategies
for virtual classroom management.

These models could be inspiring and stimulating guidelines for educators interested in developing engaging
and dynamic learning environments and managing digital interactions while adapting them to changing trends and
technological transformations.

The thinking and information processing of new generations, the digital natives, is quite different from the
earlier ones. They spend most of their time with computers, mobile phones, and similar digital devices. They have
different learning needs in the new society, are technologically prone, and have high awareness in this regard.
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They have control of their learning processes, one of the biggest challenges of online learning (Boelens et al.,
2017; Anthonysamy et al., 2020). Data-driven research shows that self-regulated learning skills are a vital predictor
of academic success, which is about managing one's learning processes (Harris & Graham, 1999; Anthonysamy
et al., 2020). The situation is likewise in digital learning environments and virtual classrooms (Barak et al., 2016;
Cho & Shen, 2013). Students require competencies in self-regulation that include time management, organization,
and self-directed learning to engage in online learning activities successfully and efficiently. Teachers should set
goals, monitor progress, encourage reflection, organize the environment, and manage time to help students self-
regulate.

Teachers need to transform their teaching and classroom management strategies and pedagogical thinking
and include digital student-centered practices in the teaching process to meet the needs of digital students. The
Conversational Framework by Laurillard (2002) and the Five Stage Model by Salmon (2013) could guide engaging
the classroom environment and solving social integration problems. In addition, ice-breaking activities, group
projects or activities, online discussion forums, virtual games, and informal sharing on non-academic topics could
be examples of initiatives to increase online social integration. Infrastructure-related solutions could include
regulations for hardware and software, assistance on such requirements, digital literacy skills, assurances of online
security, access to online resources, IT support for technical issues, and effective learning management systems.
Educational administrators should have foresight about such problems related to infrastructure and contact the
relevant people to solve the problem by managing the process correctly to help teachers and students have a more
productive, engaging, and efficient virtual learning process.

Distractions like gaming, social networking, or domestic chores might be prevented when learning online.
Students may require parental assistance in learning online and controlling distractions. Parents might need help
to teach their kids to be goal-oriented, prioritize their work, and establish a regular schedule. Schools and
educational institutions may offer parents assistance to deal with these issues. They may provide technical support,
enable communication between parents and teachers, host seminars or tutorials on utilizing online learning
platforms, and give advice on supporting students' academic and emotional needs while pursuing an education
online. Collaboration between schools, teachers, and parents seems critical to solve all these issues.

Limitations and Further Research

Due to the nature of qualitative studies, there are some limitations. The findings cannot be generalized and
are limited only to the participants. Although the data was presented directly and in detail in terms of
transferability, and the analysis process was depicted transparently with the coding frame, the interpretation of
phenomenological data largely depended on the researchers' subjective perception.

A broader and more generalizable perspective could be available by utilizing quantitative or mixed-method
studies. Different cultural or geographical contexts could enable us to examine how the phenomenon varies across
diverse populations. There are several motivation factors of teachers such as intrinsic, supportive work,
recognition, or work-life balance (Casely-Hayford et al., 2022; Corkin et al., 2018; Lunenburg & Ornstein, 2008;
Power & Goodnough, 2019). Further research could be designed to explore virtual teaching motivational factors
of teachers.

Conclusion

In this research, we contacted the teachers to analyze their views about and expectations from the virtual
classroom management phenomenon, essential for establishing and sustaining a healthy, desirable, and efficient
virtual learning environment. The findings demonstrated the significance of engagement and motivation toward
virtual classrooms. Digital competencies and classroom management skills of teachers are two fundamental factors
in fostering students’ engagement in virtual classrooms. To address the requirements of digital students, teachers
need to change their pedagogical ideas, classroom management techniques, and teaching methods to incorporate
digital student-centered activities. Additionally, policymakers and administrators should realize the importance of
a high standard of open, inclusive, and available online education.
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Abstract

The prevailing trend in forgiveness studies predominantly addresses the perspective of the victim forgiving the
transgressor, with a notable emphasis on the victim's experiences. However, recognizing the inherent relational dynamics
of forgiveness, it becomes pertinent to extend scholarly inquiry towards understanding the experiences of individuals who
have transgressed. The present study aimed to discover the experiences of university students at the ages of 21 to 30 who
had engaged in transgressions within their interpersonal relationships and subsequently received forgiveness from those
they had wronged. Employing a qualitative research design and the phenomenological method, information pertaining to
these experiences was systematically collected. The study's sample comprised 15 university students, consisting of 8 women
and 7 men. The experiences of the participants regarding perceived forgiveness were manually examined by the researchers
using the thematic analysis method, and codes, categories, and themes were formed based on the statements of the
participants. The findings yielded four overarching themes in total explaining the forgiveness experiences of the participants,
namely ‘contact process, ‘relational responsibility/decision-making’, ‘transformative effect of being forgiven’, and ‘value
of being forgiven. These identified themes provide comprehensive insights into the nuanced aspects of forgiveness
experiences among the participants.

Keywords: being forgiven, feeling forgiven, forgiveness, perceived forgiveness, thematic analysis

Geng Yetiskin Universite Ogrencilerinin Affedildigini Hissetme
Deneyimleri: Nitel Bir Calisma
Oz

Alanyazinda affedicilik konusunda yapilan aragtirmalarin biiyiik oranda magdurun hata yapan kisiyi affetmesi
kapsaminda oldugu goriilmektedir. Ancak affediciligin iliskisel boyutu diisiiniildiiglinde bu siiregte hata yapan kisinin
deneyimlerinin de 6nemli oldugu anlasilabilir. Buradan hareketle bu caligmada kisileraras iliskilerinde hata yapmis ve hata
yaptig1 kisi tarafindan affedilmeyi deneyimlemis, 21-30 yas arasinda yer alan iiniversite 0grencilerinin deneyimlerini
kesfetmek amaglanmistir. Bu arastirmada nitel arastirma deseni ve fenomenolojik yontem kullanilarak katilimeilarin
deneyimleri alinmistir. Caligma kapsaminda 15 iiniversite 6grencisi ile (8 kadin, 7 erkek) goriistilmiistiir. Katilimcilarin
algilanan affedicilik ile ilgili deneyimleri tematik analiz yolu ile manuel olarak arastirmacilar tarafindan incelenmis,
katilimer ifadelerinden kodlar, kategoriler ve temalara ulasilmistir. Analiz sonucunda katilimeilarin affedilme deneyimlerini
aciklayan ‘temas siireci’, ‘iliskisel sorumluluk/kararlar alma’, ‘affedilmenin doniistiiriicii etkisi’ ve ‘affedilmenin degeri’
olmak iizere toplamda dort temaya ulasilmistir. Arastirma sonucunda elde edilen bu temalar katilimcilarin affedilme
deneyimleri hakkinda kapsayici bir bakis agis1 getirmektedir.

Anahtar kelimeler: affedildigini hissetme, affedilme, affetme, algilanan affedicilik, tematik analiz
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INTRODUCTION

Although perceived forgiveness has usually been discussed in the context of being forgiven by God
(Fincham & May, 2019, 2020; Karause & Ellison, 2003; McConnell & Dixon, 2012), there are also definitions
associated with perceived forgiveness in interpersonal relationships. Perceived forgiveness refers to the
perceptions of offenders or transgressors regarding the extent to which they are forgiven by the victims of their
mistakes or relational transgressions (Evelyn, 2013). According to Enright and the Human Development Study
Group (1996), transgressors experience forgiveness when they believe that their victims show them compassion,
generosity, and love and have diminishing feelings of resentment, condemnation, and desire to get revenge for
them. The same study group developed a model defining the characteristics of the forgiveness process as (1) the
transgressor accepts and experiences the hurt they caused for the victim and the consequences of this hurt, (2) they
feel the need for a change in their relationship with the victim and decide to be forgiven by them, (3) they try to
understand the victim and empathize with the victim, and (4) they experience the positive psychological effects of
being forgiven by the victim.

In previous studies, perceived forgiveness has been investigated in the context of its relationships to
variables such as forgiving oneself and others (Gassin, 1998; Hall & Fincham, 2005; Ingersoll-Dayton et al., 2010;
Patton, 1985; Rahman, 2013; Rose et al., 2018; Terzino, 2010; Umberson et al., 2010; vanOyen-Witvliet et al.,
2002; Worthington, 2009), guilt (Krause & Ellison, 2003; Zechmeister & Romero, 2002), shame and fear (Evelyn,
2003), depression (Ingersoll-Dayton et al., 2010), anger (Gassin, 1998; vanOyen-Witvliet et al., 2002), reparative
behaviors (making up for the transgression) (McCullough et al., 1997; Hall & Fincham, 2005), reconciliation
(Ahmed & Braithwaite, 2006), the intensity of the transgression (Evelyn, 2013), happiness (Evelyn, 2013; Gassin,
1998), thankfulness (Evelyn, 2013; vanOyen-Witvliet et al., 2002), repeated offense (Gassin, 1998; McNulty,
2010; Wallace et al., 2008), self-evaluation (Ingersoll-Dayton et al., 2005), trust (Gassin, 1998; Wieselquist, 2009),
gender and age (Hayward & Krause, 2013; Miller & Worthington, 2010), quality of life (Winkelman et al., 2011),
bullying (Ahmed & Braithwaite, 2006), relationship quality and self-blame (Friesen et al., 2005), communication
styles (Knight, 2018), hurt and life purposes (Lyons et al., 2011), and personality characteristics (Walker &
Gorsuch, 2002).

Perceived forgiveness generally brings about positive outcomes in the context of individual and
interpersonal relationships. Hall and Fincham (2008) stated that experiencing being forgiven by their victims may
make it easier for transgressors to forgive themselves. In the study investigated the factors effective on the self-
forgiveness process, Terzino (2010) determined that those who had the experience of being forgiven following a
relational transgression and those who imagined being forgiven in a hypothetical scenario had higher self-
forgiveness scores. Perceived forgiveness may facilitate not only the self-forgiveness process of the individual but
also their process of forgiving others. Researchers have reported a strong link between the experience of being
forgiven and the person’s ability to forgive others (Gassin, 1998; Patton, 1985; Worthington, 2009). Ingersoll-
Dayton et al. (2010) found a negative relationship between the feeling of being unforgiven by others and the
variable of forgiving oneself and others.

It has been observed that there is a reduction in the guilt felt by transgressors when they are forgiven (Bauer
etal., 1992; Gassin, 1998; Krause & Ellison, 2003; Witvliet et al., 2002; Zechmeister & Romero, 2002). vanOyen-
Witvliet et al. (2002) concluded that in scenarios where participants imagined receiving compassionate responses
from the victim, there were favorable changes in their basic emotions such as sadness and anger and their moral
emotions such as shame, guilt, thankfulness, and hope. In another study conducted with the participation of
university students, Evelyn (2013) found that in the case of feeling high levels of being forgiven, there was a
positive relationship between the intensity of the transgression and the emotions of guilt and shame. In the same
study, it was determined that when the victim forgave the transgressor, the transgressor’s expectations of being
retaliated against or punished by the victim decreased, and regardless of the intensity of the transgression, this
situation was effective in the alleviation of the emotion of fear felt by the transgressor. As a result, it was concluded
that the experience of forgiveness faced by the participants was positively associated with their emotions of
thankfulness and happiness. Ahmed and Braithwaite (2006) observed that in a scenario in which adolescent
participants imagined bullying their partners during a game, their assessment of their parents being more forgiving
negatively predicted their stances of shame displacement, which is characterized by victim-blaming and anger
against the victim regarding own bullying behaviors, and this resulted in lower levels of bullying behaviors. It was
also seen that the effect of a change in shame on bullying took place indirectly via perceived forgiveness and
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reconciliation. According to these results, one could state that perceived forgiveness facilitates the reduction of
some negative emotions.

Perceived forgiveness also affects emotions such as happiness, joy, relief, and trust. Ingersoll-Dayton et al.
(2005) stated that the experience of being forgiven by the victim can lower the negative self-evaluation levels of
the transgressor, and this can bring positive psychological outcomes such as relief and joy. Gassin (1998) reported
that most young adult participants listed the initial effects of perceived forgiveness as relief, joy, reconciliation,
trusting the victim, and the motivation to not hurt them again. The participants also mentioned developments such
as refraining from treating the victim insensitively again, self-forgiveness, noticing that people are forgiving,
respecting people more, forgiving others more, feeling unconditional love, recognizing own responsibilities,
acknowledging the effects of own behaviors on other individuals, feeling safe, treating the forgiving person more
respectfully, feeling relationally closer to the person who is the victim of the transgression, and perceiving social
support.

It was determined that perceived forgiveness levels in intimate relationships were associated negatively
with self-blame and positively with forgiving one’s partner and the quality of the relationship (Friesen et al., 2005).
Among married university students, Wieselquist (2009) found a positive relationship between perceiving one’s
spouse as forgiving and one’s trust in their spouse. It was also understood that trust, satisfaction, and relationship
investment had a mediator role in the relationship between perceived forgiveness.

In line with the available literature, interpersonal relationships can be considered a significant variable in
the process of forgiveness. In a sample of university students, Knight (2018) investigated the effect of the style of
communication between the transgressor and the victim on perceived forgiveness. As a result, it was revealed that
the perceived forgiveness level of the transgressor was positively associated with the appeasement/positivity
communication style, which corresponds to compensatory behaviors for the alleviation of the effects of the
transgression and the appeasement of the victim, and the apology/concession communication style, which
corresponds to privileges for the victim, the acceptance of a mistake, and apology. The avoidance/silence
communication style, which is characterized by the avoidance of communicating in relation to the transgression,
on the other hand, was found to be negatively associated with perceived forgiveness. In general, the results of
previous studies have shown that for the transgressor, the experience of being forgiven has some positive
emotional, cognitive, and behavioral outcomes.

Research Problem and Objective

Perceived forgiveness has been identified as a catalyst for positive outcomes within individual and
interpersonal relationships. It has been suggested that perceived forgiveness is positively associated with emotions
such as happiness, joy, relief, and trust (Gassin, 1998; Ingersoll-Dayton et al., 2005), as well as with the
development of relationship quality between the victim and the transgressor (Friesen et al., 2005; Wieselquist,
2009). Furthermore, available literature indicates that perceived forgiveness diminishes negative self-appraisal
(Friesen et al., 2005) and facilitates self-forgiveness and forgiveness of others (Gassin, 1998; Hall & Fincham,
2008; Patton, 1985; Terzino, 2010; Worthington, 2009). While available literature shows that perceived
forgiveness is associated with positive relationships, encompassing positive emotions, self-forgiveness processes,
and the development of relationship quality, it is noteworthy that the existing studies on perceived forgiveness are
not sufficiently comprehensive because the focus in forgiveness processes predominantly revolves around the
experiences of the victim. Nevertheless, recognizing the experiences of the transgressor and their attitudes towards
the victim in the aftermath of an offense could contribute significantly to the understanding of the development of
interpersonal relationships disrupted by transgressions. In light of these considerations, this study aimed to explore
the experiences of young adults who have committed transgressions in their interpersonal relationships and have
felt forgiven. Additionally, the study sought to understand the transgressor's views on the effects of the offense on
the victim, the relational exchange processes between the transgressor and the victim, factors that positively or
negatively influence the forgiveness process, the effects of perceived forgiveness on the transgressor, and changes
in the attitudes of the transgressor towards forgiveness following the experience of being forgiven.

METHOD

This study adopted the qualitative research method known as the interpretive phenomenological design,
which focuses on the processes in which people make sense of their experiences. Phenomenology aims to
understand the actions and experiences of the individual, rather than the objective “reality” of an experience. This
form of analysis allows the in-depth understanding of a phenomenon through the detailed explanations of insights
by the individuals who have the relevant experience (Creswell et al., 2011).
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Participants and Interviews

The data of interpretive phenomenological analysis studies are collected from small samples consisting of
individuals who have experienced a specific phenomenon (Creswell & Clark, 2011; Ritchie et al., 2013). It has
been stated in general that six to eight participants are sufficient for qualitative studies (Kuzel, 1992; McCraken,
1988; Morse, 1994). The participants of this study, which aims to examine the perceived forgiveness experiences
of young adults, consisted of a total of 15 young adult university students, 8 women and 7 men aged between 21-
30, who had experienced being forgiven after their transgressions in their interpersonal relationships. Before
collecting data, ethical approval was obtained from the Scientific Research and Publications Ethics Committee of
Kahramanmaras Istiklal University. In the context of the research, the criteria for inclusion were established based
on Enright and the Human Development Study Group's (1996) forgiveness model. These inclusion criteria
encompass the transgressor's recognition of the harm inflicted upon the victim and the awareness of the effects of
this harm during the forgiveness process. Furthermore, the responsibility to initiate changes concerning the harm
inflicted on the victim and the deteriorated relationship with the victim after the offense were identified as integral
components of the inclusion criteria. Volunteers participating in this study were provided with a form generated
through the Google Forms platform to assess their demographics and ascertain whether they met the predetermined
inclusion criteria. The form included questions on age, sex, education level, the transgression in question, when
this transgression was made, the responsibilities and compensatory behaviors regarding the transgression, the level
of closeness before the transgression, the change in closeness after the transgression, the degree to which the
individual felt forgiven, and the importance of forgiveness. Additionally, to more thoroughly assess whether
individuals completing the survey met the inclusion criteria, individual telephone interviews were conducted to
gather information about their experiences with forgiveness. A total of 21 individuals who volunteered to
participate in the study were reached through the survey. Following the interviews and evaluations, 15 individuals
who met the inclusion criteria outlined above were included in the study. However, six individuals who
volunteered for the research were not included. These individuals expressed a lack of responsibility for the offense,
did not exhibit compensatory behaviors for their mistakes, reported no changes in their relationship with the victim
following the offense, and did not perceive themselves as forgiven. Demographic information about the
participants in the research is presented in Table 1.

Table 1. Participant Demographics

Participants ~ Sex Age Educational Status Transgression

p1 Female 28 Master Speakmg harshly against a friend's unrealistic
expectations

P2 Male 28 Bachelor Causing the death of a close friend's beloved cat

P3 Female 22 Undergraduate Making hurtful jokes towards a friend

P4 Male 21 Undergraduate Speaking nega'glvely about the romantic relationship
of someone of interest

P5 Female 30 Bachelor Withholding important information from a partner

P6 Male 21 Undergraduate Displaying violence towards a sibling

p7 Female 29 Undergraduate Mlsm.terpretlng and acting hurtful towards a
boyfriend

P8 Female 24 Bachelor Elejgzosefully failing to provide support to a sibling in

P9 Male 21 Undergraduate Acquiring a friend's personal information through a
fake account

P10 Male 23 Undergraduate Exploiting a friend for personal needs

P11 Female 27 Undergraduate Engaging in demeaning actions towards one’s father

P12 Male 23 Undergraduate Making hurtful accusations against a close friend

P13 Male 21 Undergraduate Reacting harshly towards one's father

P14 Female 27 Master Using a boyfriend for personal gains

P15 Female 23 Bachelor Engaging in a dispute due to a friend's not taking sides

in an important matter

After this, interviews were held with the volunteer participants who met the inclusion criteria by the two
researchers via online platforms (Skype, Zoom, WhatsApp). 11 questions were asked in total (see Appendix A),
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and the interviews were recorded. The recordings were kept on hard disk drives that could only be accessed by the
researchers and were not connected to the internet. Both researchers have experience in qualitative interview
processes. The interviews, which lasted approximately 15-20 minutes for each participant, were held between
August and October 2022.

Data Analysis

The data analysis process is a cyclical and repetitive process that involves the reading of the interview
transcript multiple times and the creation of codes after the achievement of familiarity with the data. In this study,
the approaches of thematic analysis consisting of codes, categories, and themes (Braun & Clarke, 2019) were
followed. The audio recordings of the interviews held by the two researchers with the participants were transcribed
verbatim, the data were coded, categories and themes were created, and the findings were analyzed. The data were
analyzed in three steps to reach the findings of the study. In the first step, all audio recordings were transcribed
verbatim. Then, each transcript was examined line by line and by highlighting the parts that were especially
emphasized by the participants in their responses. Afterwards, codes were placed as keywords in the leftmost
column of a table consisting of four columns. In the second step, categories described by the codes were created
and placed in the next column to the right, and these were reviewed multiple times. The third column was used to
include quotes from the sentences used by the participants that matched the codes. In the third step, themes were
created based on the codes and categories, and these were placed in the last column. This step also involved the
review of data in the context of the relationships, similarities, differences, and patterns between the themes. The
entire process was carried out by the two researchers, who performed the first two steps independently of each
other and the third step together to make the data ready for analysis. To present the data in a more accurate and
comprehensible manner, the researchers examined the differences in the coding schemes and reached a consensus
in the reporting phase.

FINDINGS

In this study, where the forgiveness experiences of young adult university students were investigated, some
classifications were made regarding the transgressions reported by the participants. These transgressions were
categorized as ‘transgressions against one’s partner’, ‘transgressions against one’s family members’, and
‘transgressions against one’s friend’. The types of transgressions were determined as lying, violence, exploitation
for own interests, ill-advised jokes, blaming, deception, humiliating family due to discipline problems, harming a
living being liked by the victim, rudeness, damage to property, inappropriate expression of anger, humiliation, and
neglect when being needed. The transgressions were also categorized into those that were made ‘once’ and those
that were made ‘repeatedly’. As a result of the thematic analysis, four themes were reached: ‘contact process’,
‘relational responsibility/decision-making’, ‘transformative effect of being forgiven’, and ‘value of being
forgiven’. The theme map showing the themes and categories regarding the experiences of perceived forgiveness
is given in Figure 1 (see Appendix B). The relationships between the themes are shown with arrows in the map.
The explanations of these four themes and some quotes from the responses of the participants are given below.

Theme 1: Contact Process

The participants talked about changes in their contact with the victim following a transgression they made
in their interpersonal relationships. Some changes in this context were a distance between the transgressor and the
victim in their relationship, the sincere approach of the transgressor and their sensitivity towards the needs of the
victim, the compensatory behaviors of the transgressor, the realization of the good intentions of the transgressor
by the victim, and the readiness of the victim to forgive.

The theme ‘contact process’ consisted of two categories, namely ‘attempts to reach out’ and ‘factors
determining the effects of reaching out’. The participants made statements about the changes in their contact
processes in their relationships with the victims after their transgressions. Among the participants, P1 stated the
following:

“I mean, we used to be much closer in what we shared with each other. This decreased a lot. Although we

’

were receiving the same education, it was like a place where we treated each other like strangers.’

P2 stated that they were more understanding toward the victim and focused on listening to them, with the
words, “Indeed, I tried to approach him [his friend] much more compassionately. That is, I tried to listen to him
as much as possible. I expressed that he could share their feelings with me.”
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The participants also specified that after their transgressions, they experienced contact-related changes such
as reduced communication, lower frequency of private sharing, and unkind conversations. The following was
stated by P8:

“First, there appeared a substantial emotional gap between us. We started to talk less frequently. After this
event, | felt that | had a smaller part in his [her brother] life. Other than that, he became a little more aggressive

s

towards me.’

The participants mentioned some factors that facilitated the contact process or made this process more
difficult. The most frequently talked about facilitating factors included taking responsibility for the transgression,
apologizing sincerely, being open to communication, the forgiving attitude of the victim and their strong feelings
for the transgressor, the belief that the transgression will not happen again, acting in the same pace as the victim,
and taking responsibility. Some of the views of the participants on the facilitating factors of forgiveness were as
follows:

“I mean, I apologized, but not like... Rather than an apology like ‘I apologize’, I apologized by saying
things like ‘I was very angry and tense then, but I still shouldn’t have treated you like that’. That is, if it is the
wrong thing to do, it sure is.” (P11)

“I am a man with a mission, meaning that I do everything to keep a promise if I've made one. As she [his
friend] saw that | promised to never do that again she found it appropriate, was accepting of it, and it (the issue)
was cleared up.” (P10)

“The fact that I didn 't pressure him [her boyfriend] was effective. You know, I didn’t pressure him like let’s
make up right away and behave like we used to right away. We talked a bit, and we didn’t put a name on the
situation right away. It (the process) progressed at his pace. It was effective for me to give him space.” (P14)

The most frequently mentioned barriers to forgiveness by the participants included the recurrence of the
transgression, the intensity of the transgression, the deliberate nature of the transgression, the prevention of
communication, the difficulty of anger management, insistence, blaming, intricacy (lack of boundaries),
introversion, and unrealistic expectations. The belief of the victim that the transgression could be repeated, the
negative attitudes of people around them, and social representations were also among the factors making
forgiveness more difficult. The views of some participants regarding barriers to forgiveness were as follows:

“The fact that I had shown the same mistake before was among the barriers. Such that, when a thing
happens once, it is_forgiven more easily, but it is more difficult to forgive when it happens multiple times.” (P11)

“It (forgiveness) was really made more difficult by the fact that I purposefully made this mistake or
transgression, it was not something that happened by accident, it was something | did deliberately and knowingly,
that is, there was my agency in the transgression.” (P8)

“It was a friendship relationship in which she expected for me to provide excessive support. I mean, she
was constantly demanding, I was not willing to meet these demands, or I was unable to set boundaries.” (P1)

“He [her boyfriend] had concerns about whether this would happen again, or whether I had really
changed. So, after a transgression, after a problem occurred, his trust was betrayed” (P14)

Theme 2: Relational Responsibility/Decision-Making

The theme ‘relational responsibility/decision-making’ referred to the transgressor and the victim getting
closer in the forgiveness process, taking responsibility, their establishment of an understanding, the transformation
of their expectations, and the determination of relationship boundaries. This theme consisted of the categories of
‘responsibility of trust’, ‘compassionate approach’, and ‘reorganization of boundaries’. These categories included
codes such as increased fondness, increased responsibility, self-control, transforming expectations, being
understanding, determining priorities, reconciliation, and role changes.

“We became closer, more able to talk to each other about anything. [...] because there used to be a problem
of hiding things and lying before. We were, in fact, able to have a closer relationship when we talked about and
solved the issues causing this problem.” (P15)

“This showed me my humanity, and similarly, his humanity. I used to think like we are already in a romantic
relationship, he had to listen to whatever | was talking about, he had to support me when | was in a difficult state,
he had to bear with me unconditionally. | used to think like this. The process changed such unhealthy thoughts of
mine.” (P14)

“It allowed me to notice that people can get hurt or offended whatever the reason for me to do this, I should
pay attention to certain things, and I should establish my priorities well.” (P8)

933



“We are no longer as close as we used to be, for example, she [her friend] doesn’t visit me at home. I don’t
visit her at home. We used to hang out five days a week. We aren’t like that anymore; she is working anyway. 1
mean, we hang out once a week, sometimes twice [...]. Other than that, there is a distance between us.” (P15)

Theme 3: Transformative Effect of Being Forgiven

The theme ‘transformative effect of being forgiven’ referred to the individual changes in the transgressor
after their experience of forgiveness and the changes in the attitudes of the victim towards the transgressor and
other people. This theme consisted of the categories of ‘awareness’ and ‘biopsychosocial development’. The codes
under these categories included the concepts of noticing the maturity of the victim, noticing that people can be
hurt, understanding the value and resilience of the relationship, self-awareness, awareness of personal
characteristics, differences in coping styles, differences in criteria for forgiveness, and understanding the
importance of boundaries.

“I mean, I used to think she [his sister] wasn’t that mature, but I then noticed how mature she actually was,
because forgiving is a very difficult act.” (P6)

“In general, I noticed some things including how much this person valued me. She [her friend] didn’t have
to forgive me. That is, the bond between us wasn’t something that could be taken lightly, it was something that
needed more care.” (P3)

“In fact, it made me notice the patterns I was repeating in my life, not just about this relationship, but I
became aware that I had a tendency to avoid relationships that suffocate me in many areas of my life.” (P1)

“One doesn 't really feel forgiven, without talking about what the problem actually is, what the parties feel
in detail, thoroughly. So, | have come to believe that one needs to be sincere in the process of being forgiven by
someone.” (P8)

The participants explained the transformations they felt in their experiences of forgiveness under the
category of biopsychosocial development. The most frequently encountered transformations included getting to
approach the victim and other individuals with more positive attitudes, the transformation of physical indicators,
having a forgiving stance, self-compassion, flexibility in the demand for forgiveness, the development of empathy,
and the development of trust. Some participants mentioned feelings of weakness and embarrassment in the first
stages following their experience of forgiveness, but it was emphasized these feelings were not long-lasting.

“I tried to have self-regulation in my behaviors and such, because | sit down and question it. Even if | want
to do something, I question why.” (P10)

“After this, compared to before, I'm now more flexible in terms of accepting my fault and asking for
forgiveness or embracing someone if they do the same to me or are in the same position for my future relationships,
family relationships, friendships, etc., even though this doesn’t work out.” (P14)

“I had physical discomfort, including serious problems in my stomach and bowels due to the unilateral
relationship and this transgression [...]. I overcame these problems thanks to the comfort I got from being
forgiven.” (P9)

“As that burden started to lift up, as I saw him [his friend] me, it became easier for me to forgive myself.”
(P2)

“When I recognized the experience of forgiveness as a more humane concept and understood that it is a
part of the human experience, | accepted it as an experience, and | thought | was happier by looking at it more
positively.” (P13)

“In the beginning, that change took a lot of time. After that, the bond of trust between us became more
strong.” (P4)

“Being forgiven is a good experience, but I can say that struggling for this, being influenced a lot by what
that person [her friend] says, etc. in fact, made me feel weak a little bit. | mean, | could say the experience itself
made me feel weak, but as | said, I felt empowered at the end.” (P8)

Theme 4: Value of Being Forgiven

Based on the statements of the participants, the theme of “value of being forgiven” consisted of the
categories of ‘relationship as a source of power’, ‘understanding the resilience of the relationship’, ‘not leaving
any hurt’, and ‘common past’. In the scope of these categories, the included concepts were about the value of the
victim, secondary gains, less avoidance, being comforted by the request for forgiveness, and positive contributions
to self.
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“I had secondary gains from the relationship. I mean, he [her father] provided me with things. He would
take me places then or pick me up from work.” (P11)

“I understood that taking steps to be forgiven, apologizing for example, is not something that would
degrade me, or [ understood that it isn’'t something that would allow the other person to have dominance over me.
It is simple, actually. | understood that it is something that needs to be done by any transgressor or anyone who
expects forgiveness.” (P15)

“You know, I think he [his friend] is a good person. It was highly valuable for me to see that I hadn’t left
any unpleasant effect on him.” (P2)

“They (the past experiences) earn a significant place in a person’s life. I mean, an effort can be made
anyway, but more effort can be made for such a person.” (P12).

DISCUSSION & CONCLUSION

As aresult of this study, which was conducted to explore the experiences of young adult university students
regarding being forgiven after their transgressions, the overarching themes of ‘contact process’, ‘relational
responsibility/decision-making’, ‘transformative effect of being forgiven’, and ‘value of being forgiven’ were
obtained.

In the first phases of the forgiveness process, the participants developed an awareness of their fault and
empathized with the victim in terms of the effects of the transgression on the victim. In the model they developed
to explain forgiveness experiences in interpersonal relationships, Enright et al. (1996) stated that transgressors first
notice the effects of their transgressions on the victims, and they experience the outcomes of their transgressions.

In this study, it was understood that the participants experienced some negative changes due to their
transgressions such as barriers to communication in their relationships with the victims of their transgressions, the
unhealthy expression of anger, and growing apart. It was seen that to repair their relationships with the victim, the
participants expressed the guilt about mistake, and through these feelings of guilt, they showed a motivation to
make up for their mistakes, become closer again in their relationship with the victim, and strengthen their
relationship again. The feeling of guilt leads individuals to perform behaviors such as making up for their negative
behaviors, having regret, and apologizing (Hall & Fincham, 2005; Tangney, 1991). McCullough, Worthington and
Rachal (1997) reported that compensatory behaviors following a transgression increase the forgiving
characteristics of the victim by improving their empathy levels. Similarly, Knight (2018) found that the perceived
forgiveness level of the transgressor was positively associated with the appeasement/positivity communication
style, which corresponds to compensatory behaviors for the alleviation of the effects of the transgression and the
appeasement of the victim, and the apology/concession communication style, which corresponds to privileges for
the victim, the acceptance of a mistake, and apology.

The participants reported some factors that facilitated their forgiveness processes. These factors included
agreeableness, open communication, and sincere compensation. Some studies in the relevant literature have
provided results supportive of those in this study. In their sample of university students, Knight (2018) revealed
that the avoidance/silence communication style, which is characterized by the avoidance of communicating in
relation to the transgression, was negatively associated with perceived forgiveness. In a study in which the
relationships between 5-factor personality traits and perceived forgiveness were investigated in university students,
similarly, agreeableness was found to have a positive relationship to perceived forgiveness (Walker & Gorsuch,
2002). Additionally, the participants talked about some facilitating factors regarding the acceptance of the
transformation of the victim in the forgiveness process with insightfulness such as giving the victim some space
and progressing at the pace of the victim. Likewise, in the process model they developed regarding the concept of
receiving forgiveness, Enright et al. (1996) argued that in the forgiveness process, the transgressor anticipates the
transformation of the victim humbly. In addition, the participants listed some factors that made the forgiveness
process more difficult as the recurrence and intensity of the transgression, the deliberate nature of the transgression,
the prevention of communication, the difficulty of anger management, insistence, blaming, intricacy (lack of
boundaries), the negative attitudes of people around them, and unrealistic expectations. Some studies have revealed
that the characteristics of a transgression have significant outcomes in the forgiveness process (Hall & Fincham,
2008; Taysi, 2007; Vangelisti & Young, 2000). However, it can be asserted that there is a limited number of studies
addressing the factors that positively or negatively influence the process of forgiveness. This indicates a need for
further research in this field to comprehensively understand the elements that impact the process of forgiveness.
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In this study, the participants stated that the forgiveness process brings about a reconciliation in terms of
the reorganization of relationship boundaries and roles. In the case of reconciliation, decisions are made regarding
several issues associated with relationship boundaries such as making up or growing apart in the relationship
between the transgressor and the victim, as well as the transformation of relational roles and expectations. Some
researchers have reported the presence of reconciliation between the victim and the transgressor along with
forgiveness (Everett & Worthington, 2005; Gassin, 1998; Swink & Leveille, 1986). Considering the responses of
the participants of this study, it may be thought that reconciliation is a part of the forgiveness process, and it
emerges as a consequence of forgiveness. However, although reconciliation is seen in a relational sense in the
process of forgiveness, it does not always mean that forgiveness takes place. In addition to its relational aspect,
forgiveness also has an intrapsychic nature. Moreover, the reconciliation that is seen in interpersonal relationships
might not reflect an emotional transformation towards forgiveness.

The participants of this study reported that they showed many positive individual changes following their
forgiveness. Such changes included a reduction in negative emotions and stress levels, the development of self-
awareness and awareness regarding forgiveness, an increase in positive emotions such as trust and empathy,
feeling negative emotions in the first stage. In the context of emotional transformations, reductions in negative
emotions such as guilt, anger, and sorrow were frequently reported. Such transformations bring relief in the
emotional sense. Likewise, several studies have indicated that there is a reduction in the negative emotions of
transgressors when they are forgiven (Gassin, 1998; Krause & Ellison, 2003; vanOyen-Witvliet et al., 2002;
Zechmeister & Romero, 2002). It was also seen that the transgressors developed a more compassionate approach
towards themselves after their experiences of being forgiven, and it became easier for them to forgive themselves
for these transgressions. This result was compatible with the results of previous studies showing a positive
relationship between the experience of being forgiven and self-forgiveness (Gassin, 1998; Hall & Fincham, 2008;
Ingersoll — Dayton et al., 2010; Rahman, 2013; Terzino, 2010). Consistently, in the study in which they examined
forgiveness between married couples, Fliesen et al. (2005) found that the perceived forgiveness levels of the
partner were negatively associated with self-blame and positively associated with self-forgiveness. It may be
considered that along with being forgiven, it becomes easier for transgressors to forgive themselves by their more
positive self-evaluation. Being forgiven may reduce the negative self-evaluation of the transgressor and bring
about positive psychological outcomes such as relief and comfort (Ingersoll-Dayton et al., 2005).

In this study, some participants mentioned the development of self-awareness after their forgiveness
experiences. The participants stated that they experienced changes such as their awareness of responsibility, their
awareness of the ill intent causing the transgression, their awareness of the consequences of their behaviors, and
changes in relationship patterns, personality patterns, and coping styles. In agreement with this result, Gassin
(1998) found that their participants reported changes such as accepting that they could be at fault, noticing their
responsibilities, and recognizing the effects of own behaviors on other people. After forgiveness, there were also
some changes in the awareness of the participants towards others. These changes included seeing the maturity of
the victim, understanding that people can be hurt, and recognizing forgiving people around oneself. In their study
on the effects of being forgiven, Gassin concluded that the participants found others more forgiving after their own
experiences of being forgiven. In this study, the participants stated that they noticed their value and the value of
their relationship for the victim better. In agreement with this, Gassin stated that in the process of forgiving the
transgressor, the victim expressed messages such as ‘you are valued’ and ‘our relationship is valuable for me’.

Some of the participants of this study mentioned some negative emotions that were short-lived for them
after their forgiveness, including weakness and embarrassment. There are studies in the literature that support this
result. The forgiveness of the transgressor by the victim may be considered prosocial behavior. Fisher et al. (1982)
emphasized some conditions in which negative responses to exposure to prosocial behavior, such as the negative
evaluation of the person showing the prosocial behavior and experiencing decreases in self-confidence, could be
encountered. Droll (1984) stated that perceived forgiveness results in some outcomes such as feeling indebted to
the person who forgives and considering oneself in a lower status than them.

In this study, it was understood that after being forgiven, the participants experienced positive changes not
only in their relationships with the victim but also in their relationships with other people. It may be argued that
among these changes, noticing the maturity of the victim, making a behavioral effort to avoid hurting the victim
again, taking relational responsibilities, and treating others in a more forgiving and compassionate matter are
significant changes that will contribute to interpersonal functionality levels. In line with these results, Wallace et
al. (2008) stated that the perception of forgiveness by individuals provides improvements in their interpersonal
functionality levels.
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In this study, some participants reported that they started to trust the victim and their relationship more after
being forgiven. Gassin (1998) determined that transgressors felt safer in their relationship with the victim after
being forgiven by them. In their sample of married university students, Wieselquist (2009) identified positive
relationships between the perception of the spouse as a forgiving person and the trust felt towards the spouse. The
development of the feeling of empathy was also among the important changes following the experience of being
forgiven among the participants of this study. Most participants reported the development of empathy towards the
victim both during and after the forgiveness process. In their model explaining the process of forgiveness, Enright
et al. (1996) specified a stage in which the transgressor develops empathy for the victim.

Some participants mentioned that they started to have more compassionate and forgiving attitudes toward
the victim and other people after their forgiveness by the victim. Similarly, in their study that was carried out to
investigate the experiences of transgressors in interpersonal relationships, Gassin (1998) found that after being
forgiven, the participants learned more about forgiving and showing unconditional love for others. Ingersoll-
Dayton et al. (2010) found a positive relationship between perceived forgiveness and forgiving others. Hayward
and Krause (2013), who examined the experience of perceived forgiveness in two cohorts, determined a positive
relationship between the participants’ feelings of being forgiven and their forgiveness of others. Based on this
information, it may be concluded that being forgiven has several positive relational effects on the individual.

The vast majority of the participants in this study talked about changes after their forgiveness such as
noticing their responsibilities in their relationship with the victim and showing behavioral effort to not hurt the
victim again. Previous studies have also shown that significant proportions of transgressors who reported relational
transgressions showed care to not to hurt the other party again after feeling forgiven by them (Gassin, 1998;
Wallace et al., 2008). Accordingly, it may be expected that perceived forgiveness will result in positive behavioral
changes.

Regarding the importance of being forgiven by one’s victim, the participants of this study mentioned some
situations such as relational gains, the value and resilience of the relationship, the consideration of the process as
an experience, and not leaving the victim hurt. The literature review that was conducted for this study did not
reveal any previous study that included the views of individuals on the importance of the concept of being forgiven.
Gassin (1998) claimed that topics related to the forgiveness process like apologizing, accepting mistakes, and
asking for forgiveness could be discussed at school, and they could be utilized as a part of ethics education. It may
be considered that these practices could make the forgiveness process of transgressors easier. However, the
perceptions of individuals regarding forgiveness and their attitudes towards the value of being forgiven may
determine the extent to which they can utilize such practices. The attitudes of individuals towards the concept of
being forgiven may influence their levels of motivation in issues that are among the important components of the
forgiveness process such as noticing the transgression, empathizing with the victim, taking responsibility, making
up for the transgression, and asking forgiveness from the victim.

Strength, Limitations, and Recommendations

Forgiveness has usually been studied from the perspective of the victim. On the other hand, the experiences
of transgressor were the focus of this study. In addition, it is seen that most studies on forgiveness have been
carried out using quantitative research methods. In this study, with the help of a qualitative research design, the
experiences of the participants in the forgiveness process were uncovered from a qualitative in-depth perspective.

Conducting future studies by focusing on the experiences of transgressors in their processes of being
forgiven will be beneficial in terms of increasing the limited literature on this topic. In this study, it was determined
that factors such as the repetition of the transgression, its deliberate nature, and its intensity were also important
in the forgiveness process. The effects of the characteristics of transgressions on the forgiveness process can be
examined in more detail in future studies. The data of this study were collected from university students between
the ages of 21 and 30. Further studies to be performed with individuals in different age groups may allow a broader
understanding of the dynamics of forgiveness process. The experience of being forgiven could also be investigated
in the context of transgressions that are very difficult to atone for or those that are impossible to resolve. The
increased intensity of the transgression and the impossibility of its resolution may affect the experiences of
transgressors substantially. This study was carried out using data obtained from qualitative interviews. Future
studies could utilize multiple data sources using different methodologies.
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Abstract

The main purpose of the current study was to develop a valid and a reliable measurement tool, Challenging Life
Events Indications Scale (CLEIS), for the measurement of adults’ reactions to challenging life events. The study was carried
out with four different samples/research groups. The data were analyzed using exploratory and confirmatory factor, and
ROC analyses via IBM SPSS and SPSS AMOS 24®. The factor loadings and corrected item-total correlations were found
to be above the acceptable level, and the variance explained was 62.95%. The scale was observed to have a three-factor
structure with an eigenvalue greater than 1, and fit indices of the relevant structure were at acceptable levels. According to
the ROC analysis, the cut-off score of the CLEIS was found to be 78.5 for people needing psychological support after a
challenging life event. In addition, the sensitivity of the tool was found to be able to discriminate people who showed
symptoms of a challenging life event with a probability of 0.527. When analysing the specificity of the measure, it was
found that the scale was able to identify people who showed symptoms of difficult life events with a probability of 0. 050.
The criterion validity of the scale was examined through the Perceived Stress Scale, and the results produced a correlation
of .72 between CLEIS and perceived stress, and .46 between perceived coping and CLEIS. Overall Cronbach’s alpha was
found to be .96. The scale was found to be a valid and a reliable tool. The findings were discussed within the related literature
and suggestions were made accordingly.

Keywords: Challenging life events, psychological support, adaptation disorders

Zorlayic1 Yasam Olaylar1 Gostergeleri Olgegi: Gegerlik ve Giivenirlik
Oz

Bu ¢alismanin temel amaci, yetiskin bireylerin zorlu yasam olaylarma yénelik vermis olduklar: tepkileri
belirlemek i¢in gegerligi ve giivenirligi saglanmis olan bir 6l¢me araci gelistirmektir. Bu aragtirma bir 6l¢ek gelistirme
caligmasidir. Arastirma dort farkli ¢alisma grubu ile yiiriitiilmistir. Ulagilan verilerin analizinde agimlayici,
dogrulayici faktor analizi ve ROC analizi kullanilmistir. Arastirmanin analizleri SPSS ve AMOS programlar ile
yapilmugtir. ZY OBO 6lgme aracinin maddelerinin faktr yiikleri ve diizeltilmis madde toplam korelasyonlarmim kabul
edilebilir seviyenin {istiinde oldugu, dlgme aracimin agikladig: varyansin % 62.95 oldugu tespit edilmistir. Olgme
aracinin 6zdegerinin 1’den biiyiik oldugu ti¢ faktorlii bir yapiya sahip oldugu anlagilmis olup, ilgili yapmm uyum
iyiligi degerlerinin kabul edilebilir seviyede oldugu anlasilmigtir. ROC analizine gore ise, zorlu yasam olay1
sonrasinda psikolojik destege ihtiyac duyan kisiler icin ZYOBO kesme puam 78.5 oldugu, dlgme aracinin
duyarliginin 0.527 olasilikla zorlu yasam belirtisini gosteren kisileri ayirt edebildigini ve 6zgiinliik degeri ise 0.050
olasilikla gercek durumda zorlu yasam olaylar1 belirtisi gdsteren kisileri belirleyebildigi anlasilmistir. Olgme araciin
olciit gecerligi ise, Algilanan Stres Olgegi ile incelenmis, sonuglar ZYOBO ile algilanan stres arasinda .72, algilanan
bas etme arasinda .46 iliskili oldugunu ortaya koymustur. Giivenirlik katsayisinin ise, 6lgegin timi igin .96 oldugu
bulunmustur. Bu veriler 1s13inda Zorlu Yasam Olaylar1 Belirti Olgegi’nin gegerli ve giivenilir bir dlgme aract
oldugunu ortaya koyulmustur. Ulagilan bulgular alanyazin baglaminda tartisilmis, 6nerilerde bulunulmustur.

Anahtar Sozcukler: Zorlayic1 yasam olaylari, psikolojik destek, uyum bozukluklar
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