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Examining the Relationship Between Eatly
Childhood Teacher Candidates’ Empathic
Tendencies and Social Problem-Solving Skills

Nur Banu YiGIT! Ozge PINARCIK SAKARYALI?

Abstract:

The purpose of this study was to examine the relationship between early
childhood teacher candidates” empathic tendencies and social problem-solving
skills. A total of 187 teacher candidates studying in the department of Early
Childhood Education at Duzce University participated in this study. The
relational research model, a quantitative research method, was used. The data
of this study were collected through a personal information form, the Empathic
Tendency Scale, and the Social Problem-Solving Inventory (SPCE-SF). The
researchers analyzed the data using Pearson Correlation and one-way ANOVA
with the SPSS program. According to the findings of the study, the empathic
tendency levels and social problem-solving skills of the early childhood teacher
candidates participating in the research are at moderate levels. In addition, there
was a moderate positive relationship between participants’ empathic tendencies
and social problem-solving skills. Finally, it is seen that the empathic tendencies
of the participants do not differ according to personal data such as gender,
educational level, mother’s and father’s educational level, family type, family
attitude, number of siblings, and birth order. The participants’ social problems-
solving skills differed only by gender and number of siblings.

Early childhood education, early childhood teacher candidates, empathic tendency,
social problem-solving skills
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e YiGIT & PINARCIK SAKARYALI

INTRODUCTION

The fundamental human need for interpersonal connections and relationships is a
pervasive aspect of an individual’s social existence across various stages of life.
Nevertheless, the process of communication with others throughout one’s lifetime can be
fraught with numerous challenges and complexities. Responses to these challenges can
yield both positive and negative outcomes in an individual’s communication endeavors.
Bingham (2004) characterizes problem-solving as the process of surmounting challenges in
achieving a particular objective, whereas social problem-solving pertains to the capacity to
identify interpersonal conflicts and select effective and adaptive strategies to resolve these
specific problematic situations (D’Zurilla & Nezu, 1990). It is important to note that there is
no consistent and universally accepted definition of this concept in the literature, and
various models have been proposed to delineate the constituent elements that underpin
socially adept behavior (Crick & Dodge, 1994; Dodge, 1986). All of these models share a
common thread, emphasizing that social problem-solving encompasses three core facets: (1)
perceptual skills, involving the ability to discern salient information related to the
interaction partner, such as their facial expressions conveying emotions; (2) cognitive
components, which involve comprehending the perspective of the other party involved; and
(3) performance-based processing steps (Tse & Bond, 2004). This process may involve the
generation of potential alternative solutions to a given problem, the careful selection of the
most appropriate alternative, ideally one that offers a practical resolution while also
addressing social sensitivities (Channon & Crawford, 2010). Subsequently, it involves the
execution of the chosen solution within the context of interpersonal interactions, and
ultimately, the assessment of the undertaken action with regard to goal achievement and its
implications for interpersonal relationships. This enumeration demonstrates that emotional
and cognitive empathy components are fundamental prerequisites for the effective
resolution of social problems. A review of the literature reveals a strong correlation between
social problem-solving skills and empathy, as indicated by several studies (Lewis et al., 2001;
Nacar &Tiimkaya, 2011; Yilmaz, 2011). Davis (1983), a prominent figure in the field of
empathy, has made significant contributions by conceptualizing empathy multifaceted. He
defines empathy as an individual's response to another person's observed experiences.
According to Davis (1983), empathy encompasses both affective and cognitive components.
It involves the process of one person empathetically placing themselves in the shoes of
another, comprehending and accurately sensing that person’s emotions and thoughts, and
then conveying this understanding to them (Dokmen, 2004). It involves the process by
which a person empathically places himself/herself in the position of another person,
understands and accurately senses that person’s emotions and thoughts, and then
communicates this understanding to that person (Dokmen, 2004). This definition
underscores the vital role of empathy as an effective tool for resolving interpersonal issues
that individuals encounter in their daily lives. Considering that communication and

empathy are closely intertwined concepts, it becomes evident that the levels of social
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problem-solving skills and empathy in individuals exert a substantial influence on their

ability to communicate effectively.

In an educational setting, empathy also plays a crucial role in resolving social
problems in the classroom, thus fostering constructive communication between educators
and children (Koksal Akyol & Koger Ciftcibasi, 2005). Understanding children from their
perspective should be a primary awareness for an early childhood teacher. Only through
this can they effectively guide the atmosphere in their classrooms with positive discipline,
safety, and transparency (Mutlu et al., 2014). These empathic tendencies of early childhood
teachers, which play a crucial role in children’s cognitive, behavioral, and emotional
development, are associated with effective practices and outcomes related to social problem
solving (Meyers et al., 2019). For instance, studies have indicated that early childhood
teachers who possess empathy toward a child’s social context gain a more profound insight
into the underlying causes of behavioral issues. This insight enables teachers to respond in
a manner that is most conducive to helping the child acquire appropriate behaviors and
adaptive strategies (Barr, 2011; Waajid et al., 2013). Buettner et al. (2016) investigated how
empathy in teachers fosters a sense of belonging and emotional safety among students,
which are crucial for effective learning environments. Waajid et al. (2013) also emphasized
the role of empathy in mitigating the negative effects of stress and trauma on students’
academic performances and well-being. Teachers who demonstrate empathy create a
supportive environment where students feel understood and validated, thereby enhancing
their resilience and ability to cope with challenges. Furthermore, studies by Cross and Hong
(2010) have shown that empathetic teachers are better equipped to recognize and address
the diverse social and emotional needs of students from varying backgrounds, ultimately
promoting inclusivity and equity in education. In addition, McGrath and Van Bergen (2019)
highlight how empathetic teaching practices contribute to the development of important
socio-emotional skills in students, such as perspective-taking and conflict resolution. By
modeling empathy, teachers not only support students” individual development but also
cultivate a classroom culture characterized by kindness, respect, and cooperation. When
early childhood teachers actively engage in empathy with children, they are better
positioned to delve into the distinctive challenges or situations that individual children face.
This approach enhances their effectiveness in meeting the specific needs of each child,
ultimately fostering more positive teacher-children relationships (Buettner et al., 2016; Cross
& Hong, 2010, McGrath & Van Bergen, 2019). These studies underscore the critical
importance of empathy as a skill within the classroom, especially in the realms of solving
social problems and nurturing positive relationships with children in the early childhood
period. Moreover, it is an essential attribute for individuals aspiring to pursue careers in
education (Koksal Akyol & Koger Ciftgibasi, 2005). Considering these studies, it is crucial to
examine the relationship between the empathy levels of early childhood teacher candidates
who are deemed to possess the necessary qualifications to embark on their careers and their
proficiency in social problem-solving.
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When the Turkish literature on the field is examined, it is seen that there are many
studies on empathy and problem-solving skills. For example, Pala (2008) conducted
research to reveal the empathy levels of teacher candidates and determine whether empathy
levels differ according to some variables, to determine the empathic skill levels of teacher
candidates (Koksal Akyol & Koger Ciftgibasi, 2005), to examine the problem-solving skill
levels of teacher candidates according to various variables (Ocak & Egmir, 2014), and to
examine the social problem-solving skill levels of teacher candidates (Samanci & Ucgan,
2015). Considering the existing literature, the intersection of empathic tendency and social
problem-solving remains unexplored within the context of early childhood education
teacher candidates. Consequently, the aim of this study was to examine the proficiency of
early childhood education teacher candidates in both social problem-solving and empathic
tendencies, aiming to discern and establish any potential connections between these two
pivotal dimensions. In this regard, the following research questions were created and

answers sought: questions were posed and answers sought:
Q1) What is the level of empathic tendencies of early childhood teacher candidates?

Q2) What is the level of social problem-solving skills of early childhood teacher

candidates?

Q3) Is there a statistically significant relationship between the level of early
childhood teacher candidates’ empathic tendencies and social problem-solving
skills?

Q4) Do the empathic tendencies of early childhood teacher candidates differ
significantly according to personal data (age, gender, graduated school, educational
status of the family, family type, dominant attitude in the family, number of siblings,
etc.)?

Q5) Do the social problem-solving skills of pre-school teacher candidates differ
significantly according to personal data (age, gender, graduated school, educational
status of the family, family type, dominant attitude in the family, number of siblings,
etc.)?

METHOD

In this study, a relational (correlational) research model, one of the quantitative
research methods, was used. According to Creswell (2005), the relational research model; It
measures the degree of relationship between two or more variables and enables
investigation of whether the variables are related to each other. In addition, in relational
research, there is no cause-effect relationship between variables, and variables cannot be

manipulated by researchers (Fraenkel & Wallen, 2006).
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Participants

The participants of this study are early childhood teacher candidates who are students
at Duzce University, Basic Education Department, Early Childhood Education Program. A
total of 187 teacher candidates participated in the study by answering the surveys shared
online, and detailed information about the participants obtained through the personal

information form is given in Table 1.
Table 1

Personal Information about the Participants

Personal Options n %
Information
Age “18” 9 4.8
“19” 25 13.4
“20” 41 21.9
“21” 34 18.2
“22” 35 18.7
“23” 18 9.6
“24” 8 4.3
“25 and over” 17 9.1
Gender “Female” 149 79.7
“Male” 38 20.3
Graduated “Science/Anatolian High School” 101 54.0
school _ . .
“Foreign Language Intensive High 2 1.1
School”
45 241
“Vocational High School”
7 3.7
“General High School”
4 2.1
IIA : t D 7
ssociate Degree 08 15.0
“Other”
Educational  “Illiterate” 27 14.4
status of the “Literate” 14 7.5

mother
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“Primary school graduate” 91 48.7
“Secondary school graduate” 26 13.9
“High school graduate” 19 10.2
“Graduated from a university” 8 4.3
“Other” 2 1.1
Educational  “Illiterate” 7 3.7
::;t:zsr of the . iterate” 7 3.7
“Primary school graduate” 75 40.1
“Secondary school graduate” 35 18.7
“High school graduate” 38 20.3
“Graduated from a university” 24 12.8
“Other” 1 5
Family type  “Extended Family” 41 21.9
“Nuclear Family” 130 69.5
“Broken Family” 16 8.6
Family “Democratic Family” 137 73.3
attitude “Authoritarian Family” 1 21.9
“Liberal Family” 9 4.8
Number of “1”7 6 3.2
siblings iy 49 6.2
“3” 55 294
“4” 25 13.4
“5 and over” 52 27.8
Birth order “first” 70 37.4
“median” 71 38.0
“last” 46 24.6
Total 187 100%
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Data Collection Tools

Three data collection tools were used in this study. Data collection tools used were;
“Personal Information Form”, “Empathic Tendency Scale” (Dokmen, 1988), and “Social
Problem Solving Inventory” (Heppner & Peterson, 1982).

The questions in the Personal Information Form were developed by the researchers
by reviewing the literature, and the necessary arrangements were made by obtaining expert
opinions from an expert working in the field of early childhood education at a state
university. The personal information form includes questions about the participants” age,
gender, graduated school, educational status of family, family type and attitudes, number
of siblings, and birth order.

Dokmen (1988) developed the Empathic Tendency Scale in 1988 to measure an
individual's empathy potential in daily life. It is a Likert-type scale and consists of 20
questions, and each question is given a score from 1 to 5. When collecting the scores, the 3rd,
6th, 7th, 8th, 11th, 12th, 13th, and 15th questions are summed in reverse. The lowest score
to be obtained from the scale is 20, and the highest score is 100. The total score represents
the participants’ empathic tendency scores. A high score indicates a high empathic
tendency, and a low score indicates a low empathic tendency. The reliability of the test was
obtained by Dokmen (1988) by administering the scale to a group of 70 students using the
test-retest method, three weeks apart. Because of the analysis, the reliability of the scale was
found to be .82. The split-half reliability between the scores the participants received from
the odd and even items of the scale was found to be .86. Dokmen also conducted a validity
study of the test in 1988. The validity of similar scales obtained by applying the
"Understanding Emotions" section of the Edwards Personal Preference Inventory and the

Empathic Tendency Scale to a group of 24 participants was found to be .68.

The first adaptation study of the Social Problem Solving Inventory developed by
Heppner and Peterson (1982) was conducted by Akkoyun and ztan (1988. cited in Taylan,
1990). The Problem Solving Inventory, which was later adapted into Turkish by Taylan
(1990) and ahin et al. (1993), consists of 25 items and is a 5-point measurement tool. In the
reliability studies of the scale, a = .88 and the split-half reliability coefficient was found to
be r = .81. The lowest score to be obtained from the scale is 25 and the highest score is 125.
Low scores indicate being effective in solving problems, whereas high scores indicate not

being able to produce effective solutions to problems.

Examples of the questions in the Personal Information Form and the items in the
Empathic Tendency Scale and Social Problem-Solving Inventory, which are the tools used
to collect data, are presented in Table 2.




"viéiT & PINARCIK SAKARYALI

Table 2

Sample Questions and Items in the Data Collection Tools

Data Collection Tools Sample Questions and Items

Personal Information Form How old are you?
What is your family type?

What is the attitude of your family?

Empathic Tendency Scale “I often feel lonely.”

“Other people's problems concern me as much as my

77

own.

“Telling my troubles to a relative relieves me.”

Social Problem-Solving “When I have an important problem to solve, I feel

Inventory threatened and afraid.”

“When deciding, I do not consider all options carefully

enough.”

“When I must make an important decision, I feel uneasy

and unsure of myself.”

Data Collection Process and Analysis

Before data collection, ethical approval for the study was obtained from the Ethics
Committee of Duzce University. The scales used to collect data for the study were digitized
and made available online. These digital scales were shared with the early childhood teacher
candidates. The data collected from participants in the online environment were transferred

to SPSS 26.0 statistical software for the necessary analyses.

Before analyzing the data collected from the participants, skewness and kurtosis
values were checked to check the normality distribution of the data obtained through the
scales. Because the skewness and kurtosis values were between +1.5 and -1.5, it was
determined that the data were within a normal distribution (Tabachnick & Fidell, 2013).
Because the data showed normal distribution, parametric tests were used in the analysis

process.

Descriptive statistics were used to determine values such as mean, minimum score,
maximum score, and standard deviation from the scores received by pre-school teacher
candidates from the Empathic Tendency Scale and Social Problem Solving Inventory.
"Pearson Product Moment Correlation Coefficient" was calculated to reveal whether there
was a relationship between the participants” empathic tendencies and social problem-

solving skills. Finally, "one-way ANOVA analysis" was used to determine whether the
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participants” empathic tendencies and social problem-solving skills differed according to

personal data such as age, family type, and family attitude.

Ethical considerations

Ethical Review Board: Scientific Research and Publication Ethics Committee of Duzce

University
Date of Ethics Review Decision: 25.02.2021
Ethics Assessment Document Issue Number: 2021/55

RESULTS

Under this heading, the analysis results that provide answers to the research

questions will be presented.

Empathic tendency levels of early childhood teacher candidates

The findings regarding the first research question of the study are presented in Table

3.
Table 3
Empathic Tendency Levels of the Participants
Scale N Min. Max. X SD Level
Empathic 187 52.00 81.00 65.69 6.324 Moderate
Tendency
Scale

Table 3 shows that the average score obtained from early childhood teacher candidates
from the Empathic Tendency Scale is 65.69. Considering the score range that can be obtained
from the scale (20-100) and considering the lowest and highest scores received by the
participants, the empathic tendency levels of the early childhood teacher candidates

participating in the study are moderate.

Social problem-solving skills of early childhood teacher candidates

The findings regarding the second research question of the study are presented in
Table 4.
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Table 4

Social Problem-Solving Levels of Participants

Scale N Min. Max. X SD Level
Social 187 49.00 113.00 77.42 9.37 Moderate
Problem-

Solving

Inventory

Table 4 shows that the average score obtained from early childhood teacher candidates
from the Social Problem Solving Scale is 77.42. Considering the score range that can be
obtained from the scale (25-125) and considering the lowest and highest scores received by
the participants, the social problem-solving levels of the early childhood teacher candidates

participating in the study are moderate.

Relationship between empathic tendencies and social problem-solving levels of early
childhood teacher candidates

The findings regarding the third research question of the study are presented in Table

Table 5

Relationship between Empathic Tendency and Social Problem-Solving Levels of Participants

SPSI
ETC r 436**
P .000
N 187

**Correlation is significant at the 0.01 level (2-tailed)

The data obtained from the Pearson Correlation analysis presented in Table 5 indicate
a significant relationship between empathic tendencies and total social problem-solving
scores of the early childhood teacher candidates. According to Cohen (1988), when the
Pearson correlation coefficient (r) is between .50 and 1.0, the level of the relationship
between two variables is considered high; when it is between .30 and .49, the relationship
level is moderate; and when it is between .10 and .29, the relationship level is considered
low. When examining the relationship between the total scores obtained from the Empathic
Tendency Scale and the Social Problem Solving Inventory, it can be seen that there is a
positively moderate relationship between these two variables (r =.4363, p <.01). Considering

the findings, it can be stated that empathic tendency and social problem-solving variables
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are interrelated. Based on the data presented in Table 5 and the explanations above, as the
empathic tendency levels of early childhood teacher candidates increase, their social

problem-solving levels also increase.

Differences in the empathic tendencies of early childhood teacher candidates

according to personal characteristics

The findings regarding the fourth research question of the study are presented in
Table 6.

Table 6

Differences in the Empathic Tendencies of Participants According to Personal Characteristics

Sum of df Mean F P
Squares Square
Age Between Groups 319.738 7 45.677 1.148 .335

Within Groups ~ 7119.887 179 39.776
Total 7439.626 186

Gender Between Groups 24.826 1 24.826 619 432
Within Groups  7414.799 185 40.080

Total 7439.626 186
Graduated Between Groups 197.511 5 39.502 987 427
school Within Groups ~ 7242.115 181  40.012

Total 7439.626 186
Educational Between Groups 198.446 6 33.074 822 554

status of the Within Groups ~ 7241.180 180 40.229

mother
Total 7439.626 186
Educational Between Groups 158.172 6 26.362 .652 .689
statusofthe yvinin Groups 7281454 180 40.453
father
Total 7439.626 186
Family type Between Groups 33.774 2 16.887 420 .658

Within Groups  7405.852 184 40.249
Total 7439.626 186
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Family Between Groups 162.789 2 81.395 2.058 131
attitude  yipin Groups 7276.836 184 39.548

Total 7439.626 186
Number of Between Groups 300.615 4 75.154 1.916 110
Siblings  Within Groups ~ 7139.011 182 39.225

Total 7439.626 186
Birth order Between Groups 173.916 2 86.958 2.202 113

Within Groups ~ 7265.710 184 39.488
Total 7439.626 186

Table 6 presents the results of a "one-way ANOVA analysis" conducted to examine
the differences in early childhood teacher candidates” empathic tendencies based on
personal characteristics. According to this analysis, there was no significant difference
among the participants in terms of their ages (F_age =1.148, p=.335). Similarly, there was no
significant difference based on participants’ gender (Fgender =.619, p=432), graduated
school (Fgraduated_school =987, p=427), educational status of the mother
(Feducational_status_of_the_mother =.822, p=.554), educational status of the father
(Feducational_status_of_the_father =.652, p=.689), family type (Ffamily_type = 420, p =.658),
family attitude (Ffamily_attitude = 2.058, p=.131), number of siblings (Fnumber_of_siblings
=1.916, p=.110), and birth order (Fbirth_order =2.202, p=.113).

Differences in the social problem-solving skills of early childhood teacher candidates

according to personal characteristics

The findings regarding the fifth research question of the study are presented in Table

7.
Table 7
Differences in the Social Problem-Solving Skills of Participants According to Personal
Characteristics
Sum of df Mean F P
Squares Square
Age Between Groups 620.094 7 88.585 1.008 427

Within Groups  15733.681 179 87.898
Total 16353.775 186
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Gender Between Groups 405.048 1 405.048 4.698 031
Within Groups ~ 15948.727 185 86.209

Total 16353.775 186
Graduated Between Groups 167.203 5 33.441 374 .866
school Within Groups 16186573 181  89.429

Total 16353.775 186
Educational Between Groups 951.110 6 158.518 1.852 091

status of the  yyyipin Groups 15402665 180 85.570

mother
Total 16353.775 186
Educational Between Groups 875.087 6 145.848 1.696 124
statusofthe yviin Groups 15478689 180  85.993
father
Total 16353.775 186
Family type Between Groups 158.274 2 79.137 .899 409
Within Groups  16195.501 184 88.019
Total 16353.775 186
Family Between Groups 508.579 2 254.290 2.953 .055
attitude  yiin Groups 15845.196 184 86.115
Total 16353.775 186
Number of Between Groups 869.664 4 217.416 2.556 040
Siblings  Within Groups ~ 15484.112 182 85.078
Total 16353.775 186
Birth order Between Groups 17.828 2 8.914 .100 905

Within Groups  16335.948 184 88.782
Total 16353.775 186

Table 7 provides the results of a "one-way ANOVA analysis" conducted to examine
the differences in early childhood teacher candidates’ social problem-solving skills based on
their personal characteristics. According to this analysis, there was no significant difference
among the participants in terms of age (Fage = 1.008, p = .427). However, a significant

difference was found among the participants based on their gender (Fgender = 4.698, p =
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.031). Similarly, there was no significant difference based on participants” graduated school
(Fgraduated_school = 374, p = .866), educational status of the mother
(Feducational_status_of_the_mother = 1.852, p = .091), educational status of the father
(Feducational_status_of_the_father = 1.696, p = .124), family type (Ffamily_type = .899, p =
409), family attitude (Ffamily_attitude = 2.953, p = .055), and birth order (Fbirth_order =
100, p = .905). However, there was a significant difference among the participants based on
the number of siblings (Fnumber_of_sibling = 2.556, p = .040). The post hoc tests showed
where differences among the groups occurred. Post hoc comparisons using the Tukey HSD
test indicated that the mean score for Group 3 (M=74.98, SD=9.43) was significantly different
from that for Group 4 (M=81.52, SD=11.59). That is, having three siblings and having four

siblings differ significantly in terms of their social problem-solving skills.

DISCUSSION

In this study, researchers examined the relationship between early childhood teacher
candidates” empathic tendencies and social problem-solving skills. For this purpose, five
research questions were prepared and the research questions were answered in the finding

section.

According to the results of the research, the empathic tendency of the early childhood
teacher candidates who participated in the study was found to be moderate. While the
maximum score that can be obtained is 100 points, the average score of teacher candidates
is 65.69. Considering this result, it is not sufficient for teachers who will transfer their
empathic tendency skills to society and for teacher candidates who will be the teachers of
the future (Yiiksel & Adigiizel, 2012). When early childhood teachers are able to empathize
with children, they are able to enter their world, which results in a positive, safe, and
transparent classroom atmosphere for children. Teachers who can understand children’s
needs with empathic thinking can understand children’s needs more accurately and strive
to meet them in a healthy way (Pala, 2008). In contrast, teachers with less empathic
tendencies may create a more unsafe atmosphere in their classrooms, and children may tend
to alienate themselves from the classroom (Yasar & Erol, 2015). At the same time, it is
thought that teachers” empathic understanding can contribute to the child’s self-perception
and that teachers’ social problem-solving skills will be positively affected (Celik & Cagdas,
2010).

Another result of this research is related to the social problem-solving skills of the
participants. The social problem-solving skills of the early childhood teacher candidates
who participated in the study were found to be moderate. The average score of 77.42 out of
125 shows that the early childhood teacher candidates have a fair grasp of social problem-
solving. In practical terms, this means that they are likely to know how to handle common
social situations in the classroom, like resolving minor conflicts among children or
communicating effectively with parents. However, they might not be as skilled in more
complex or challenging scenarios like handling intense emotional outbursts or navigating
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diverse classroom dynamics (Jones et al., 2015). These results highlight the need for targeted
improvements in teacher training programs, particularly emphasizing practical, hands-on
experiences and emotional intelligence development (Jennings & Greenberg, 2009). This
approach is crucial in early childhood education, where teachers play a pivotal role in
shaping children’s social and emotional learning (Ashdown & Bernard, 2012). While the
study points to a reasonable baseline skill set, it also underscores the importance of
personalized training approaches, considering the individual variability among teacher
candidates (Sabol & Pianta, 2012). The findings indicate that while candidates are generally
prepared, there is significant room for enhancing their capabilities to navigate and solve

social problems (Rimm-Kaufman & Hamre, 2010).

The finding that there is a moderate, positive relationship between empathic
tendencies and social problem-solving skills in early childhood teacher candidates aligns
with and is supported by various studies (Aktas & Sezen-Balcikanli, 2018; Findlay et al.,
2006; Imece & Arslan-Cansever, 2019; McMahon et al., 2006; Yilmaz, 2011). This correlation
demonstrates that individuals who possess higher levels of empathy are also more adept at
navigating social problems effectively, a conclusion echoed by Segal et al. (2013), who
emphasize the role of empathy in understanding different perspectives, which is crucial for
conflict resolution and social interaction. This relationship is especially relevant in early
childhood education, where, as Mashburn et al. (2006) pointed out, educators with
heightened empathic skills can foster nurturing and emotionally intelligent classroom
environments. In addition, Miklikowska et al. (2011) highlight that empathy is positively
correlated with prosocial behavior, which is integral to social problem solving. The
implications of these findings for teacher training are significant, as Jennings and Greenberg
(2009) advocate for integrating empathy training into teacher education to bolster these
capabilities. Furthermore, mece and Arslan-Cansever (2019) stress that teachers proficient
in empathy and social problem-solving contribute greatly to positive classroom dynamics
and holistic student development. In summary, the moderate positive link between
empathy and social problem-solving skills in teacher candidates reflects their intertwined
role in effective teaching, particularly in shaping the social and emotional landscape of early
childhood education.

According to the findings, the empathic tendency levels of the early childhood teacher
candidates participating in the study do not differ with personal data such as gender, age,
graduated school, educational status of the mother and father, family type, family attitude,
number of siblings, and birth order. This reveals a universal aspect of empathic
development in individuals pursuing early childhood education, regardless of their
demographic or familial backgrounds. In the realm of educational psychology, empathy is
often posited as a trait that can be developed and nurtured through specific experiences and
educational practices, rather than being solely influenced by demographic factors. For
instance, a study by Tettegah and Anderson (2007) indicates that empathy in teachers can
be fostered through targeted training and reflective practices, regardless of their personal
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backgrounds. This perspective is reinforced by findings from Cohen and Strayer (1996), who
found that empathy is more closely linked to interpersonal experiences and emotional
intelligence development than demographic variables like age or gender. Moreover, the lack
of a significant difference in empathic tendencies based on family factors such as type,
attitude, and birth order shows that while the familial environment contributes to overall
emotional development, professional training in education may play a more dominant role
in shaping empathic skills in teacher candidates. This agrees with research by Spinrad and
Eisenberg (2009), which highlights the complex interplay of various factors, including
education and professional training, in developing empathic abilities. Thus, these findings
underscore the importance of educational settings and professional development in
cultivating empathy among early childhood teacher candidates. They reveal hat empathy
as a professional skill can transcend personal and demographic differences, highlighting the
potential for inclusive and universally applicable training programs in empathy

development for educators.

Finally, according to the findings, the social problem-solving skills of the early
childhood teacher candidates participating in the study do not differ with personal data
such as age, graduated school, educational status of the mother and father, family type,
family attitude, and birth order. On the other hand, the social problem-solving skills of the
early childhood teacher candidates participating in the study differ with gender and number
of siblings. This finding offers an interesting perspective on the development of these skills
in educational contexts. The difference in social problem-solving skills based on gender
aligns with some research indicating that social and emotional learning can manifest
differently across genders. Zins et al. (2004) found that females and males might develop
and apply social problem-solving strategies differently, often influenced by socialization
patterns and societal expectations. To give a more specific example, the results of the Ocak
& Egmir (2014) study, which examined the social problem-solving skill levels of teacher
candidates, also support the current study. The results of this study show that female
teacher candidates have significantly higher social problem-solving skills than male teacher
candidates. Moreover, the influence of the number of siblings on social problem-solving
skills is a notable finding. Past research, such as that conducted by Downey (1995), has
shown that children from larger families often develop unique social skills because of the
necessity of navigating more complex family dynamics. Having more siblings might
provide more opportunities for social interaction, conflict resolution, and understanding
diverse perspectives from an early age, which can translate into more effective social
problem-solving skills. In addition, siblings often serve as role models, teachers, and
adversaries, providing a rich social environment that fosters the development of social
understanding and empathy. Dunn (2007) notes that sibling interactions significantly
contribute to social and emotional development. In summary, the finding that the number
of siblings correlates with social problem-solving skills in teacher candidates can be
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understood within the broader context of family dynamics and sibling interactions

contributing to the development of these essential skills.

LIMITATIONS AND RECOMMENDATIONS

For future studies planned, researchers are advised to increase the number of samples,
ensure gender distribution among early childhood teacher candidates participating in the
study, and use qualitative data collection tools such as interviews or observations in

addition to scales to obtain more detailed information.

CONCLUSION

The empathic tendency levels of the early childhood teacher candidates participating

in the study were moderate.

The social problem-solving levels of the early childhood teacher candidates who

participated in the study were moderate.

Empathic tendency and social problem-solving levels of the early childhood teacher
candidates are interrelated, and based on the data presented in Table 5 and the explanations
above, as the empathic tendency levels of the early childhood teacher candidates increase,

their social problem-solving levels also increase.

There was no significant difference among the participants” empathic tendencies in
terms of age, gender, graduated school, educational status of the mother, educational status

of the father, family type, family attitude, number of siblings, and birth order.

There is no significant difference among the participants’ social problem-solving skills
in terms of their ages.However, a significant difference is found among the participants
based on their gender. Similarly, there was no significant difference based on participants’
graduated school, educational status of the mother, educational status of the father, family
type, family attitude, and birth order. However, there was a significant difference among
the participants based on the number of siblings; having three siblings and having four
siblings differed significantly in terms of their social problem-solving skills.

As a result, when the obtained data are evaluated as a whole, early childhood teacher
candidates exhibit moderate levels of both empathic tendencies and social problem-solving
skills. While these candidates demonstrate a fair capacity for empathy and handling social
challenges, there is still room for further development in these crucial areas. Significantly,
the study also uncovers a moderate, positive correlation between empathic tendencies and
social problem-solving skills. This relationship highlights the interdependency of these two
competencies: a teacher’s ability to empathize appears to enhance their capability to
effectively solve social problems. This linkage underscores the importance of nurturing
empathy as a key component in teacher training programs, not only as a moral or emotional
quality but also as a practical skill that contributes to more effective problem resolution in

social contexts. These findings are instrumental for informing educational strategies,
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indicating that enhancing empathic skills in teacher candidates may concurrently bolster
their proficiency in managing social situations, ultimately leading to more effective and

responsive teaching practices in early childhood education settings.
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INTRODUCTION

The literature on critical thinking has roots in three main academic disciplines:
philosophy, psychology and education. While the philosophical approach traditionally
focuses on the formal application of the rules of logic (Lewis & Smith, 1993; Sternberg, 1986),
the psychological approach involves the mental processes, strategies and representations
that people use to solve problems, make decisions and learn new concepts. The educational
approach is based on classroom experience and observations of student learning, which is
different from both philosophical and psychological traditions (Sternberg, 1986). Art, as an
expression of the individual's innate urge for self-expression, serves as a catalyst for
fostering independent thinking in individuals (Ulger, 2015; Kirigoglu, 2002). Understanding,
interpreting, and evaluating art is an expression of critical thinking, whereas creating art is
an expression of creative thinking. A number of theories that understanding, making sense
of art, reflecting on art, chatting, expressing opinions, and discussing art can help students
develop critical thinking skills (Freire & Macedo, 1998; Knight, 2010). The effect of art
education on students' higher order thinking skills is a topic worthy of research. Upon
examining the literature, it was seen that the effects of art on creative thinking are frequently
addressed, but the effects of art on critical thinking are not sufficiently emphasized. A work
of art can be an opportunity for the development of critical thinking for art lovers as well as
a product of the artist's creativity. Therefore, examining the effect of artful thinking on

critical thinking is a noteworthy issue.

Upon examining the curriculums developed by the Ministry of National Education
(MoNE) of the Republic of Turkey, it becomes evident that the objective is to nurture
students who possess critical thinking skills and are capable of making meaningful
contributions to society and culture. Furthermore, one of the curriculum's goals is to train
individuals who have developed aesthetic sensitivity with verbal reasoning (MoNE, 2023).
In this context, including original projects can enrich the education program in terms of
improving students' critical thinking skills, gaining aesthetic sensitivity and contributing to
culture. The Artful Thinking program can be considered as an effective approach to achieve
these goals within the framework of critical thinking activities.

The Artful Thinking program, developed by Harvard Project Zero and Traverse City
Area Public Schools, aims to both increase their awareness of art and improve their thinking
skills by enabling K12 students to think deeply about a work of art (Tishman & Palmer,
2007). According to the Artful Thinking Final Report (2006), the purpose of the Artful
Thinking approach is to strengthen the thinking and learning of students by regularly using

visual art and musical works while applying the curriculum to teachers.

This program is designed as classroom teachers express their opinions about a work
of art orally or in written for ten to fifteen minutes with their students in their classes. Two
of the seven sub-dimensions of the constructivist approach environment are based on

"finding discussions and interviews" and "sharing ideas with others", allowing students to
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develop original thoughts about the work of art and express their thoughts freely under the
leadership of the teacher. Thus, students not only develop their ability to think deeply about
the work of art, but also learn to respect the opinions of other students and to create a

synthesis from their own thoughts and those of others.

The Artful Thinking program can basically be evaluated in the context of two basic
components of students' thinking dispositions and thinking routines. Both of these
components are directly related to the program's goal of teaching thinking (Tishman &
Palmer, 2007). Teaching thinking means that the teacher not only provides knowledge in
the learning environment, but also encourages students to use their thinking skills and
educates them as thinking individuals (Perkins & Ritchhart, 2004; Giizel Yiice, 2012). It is
necessary to have intellectual skills and characteristics in order to think with high quality.
Artful Thinking is one of the important factors for the intellectual development of the

students. Thus, the students learn to experience art and to appreciate it at the same time.

The Artful Thinking program focuses on developing students' dispositions to
reasoning, exploring viewpoints, finding complexity, comparing & connecting, questioning
& investigating, observing & describing (Tishman & Palmer, 2007). These six dispositions

can be explained briefly as follows:

Reasoning is one of the most important dimensions of critical thinking. The Turkish
word for “reasoning” is “muhakeme” has the same root as “mahkeme” which means “court
of justice”. It means making an argument and making an impartial decision based on the
available evidence. It is a high-level thinking action done by elaborating and making sense
of an event, problem or situation around “Why” and “How” questions within the

framework of logic (Erdem, 2011).

Exploring viewpoints, as one of the principles of the constructivist approach, which is
an educational philosophy, briefly expresses being sensitive to the mental state of others.
These mental states can include beliefs, desires, intentions and perceptions (Surtees et al.,
2012). Johnson (1975) defines perspective as “the ability to understand how a certain
situation appears to someone else and how that person reacts to the situation cognitively
and emotionally” (Aslan, 2017). It helps students see and explore multiple perspectives. It
helps them understand that different people can have different types of connections to the
same thing and that these different connections affect what people see and think (Artful
Thinking, 2023).

Finding complexity is a product of complex thinking. Complex thinking is a high-level
type of thinking that relies on both rationality and creativity. The complex way of thinking,
which allows revealing more than one dimension and layer in uncertain and ambiguous
situations, has a multilogical and dialogic structure to produce multiple solutions (Pacheco,
2020).

Comparing & connecting is the evaluation of the similarity and contrast effect of more
than one thing or idea. Including contradictions can be used in this dimension of Artful
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Thinking to improve students' thinking skills. Thus, students can express their thoughts
from a wider perspective by making connections about different works of art. It encourages
metaphorical thinking, which is at the center of creative thinking. Metaphors spark our
imaginations to make comparisons between different things, leading to a deeper and richer
understanding (Artful Thinking, 2023).

Questioning & investigating is an approach that develops students' ability to ask
questions and find the answers they seek. With this method, it is ensured that the student
examines the issue in detail and strives to find a solution. Students actively participate in
the process by asking questions, making research and observations, and taking
responsibility (Davis, 2005). It helps students develop their own ideas and interpretations
based on what they see, and arouses curiosity by encouraging them to wonder and ask
questions (Artful Thinking, 2023).

Observing & describing is an approach that encourages students to look carefully at
details. "What do you see?" and “What do you think of what you see?” helps students
distinguish between observations and comments. It challenges them to develop detailed,
nuanced and creative verbal explanations. It also encourages them to distinguish between
observations and interpretations by asking them to keep their opinions - comments - about
the work of art. This strengthens students' ability to reason carefully because it gives them
practice in making long-term observations before making judgments (Artful Thinking,
2023).

Upon examining the educational methods employed since the time of Socrates to the
present, it is evident that the promotion of critical thinking holds a significant position.
Education has always placed a strong emphasis on teaching students how to think critically,
rather than dictating what to think, throughout the course of history. The general response
to the inquiry "How should one approach thinking?" can be identified as "critical thinking".
This study focuses on the examination of "Artful Thinking" as a new method of critical
thinking. Artful Thinking is more than teaching students thinking skills. Because Artful
Thinking, which adopts a dispositional approach, allows students to transfer their thinking
skills to various contexts. Thus, it is ensured that students acquire intellectual behaviors and
acquire the ability to think deeply about works of art. After the Artful Thinking program,
the student's thinking ability develops and the motivation to use this ability regularly occurs
(Tishman & Palmer, 2007).

Importance of the Research

There is a need for an enriched education program in schools on critical thinking, which is
considered one of the basic skills of the twenty-first century (Bagceci & Senel, 2019). An
important aspect in developing critical thinking skills is the creation of a classroom
environment that encourages critical thinking among students who experience the
interaction between teachers and students (Borich, 2004). Adding engaging activities to the
curriculum can help students achieve the desired results while also making critical thinking
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instruction fun and dynamic. Conducting a special study on art is an effective opportunity
to both develop critical thinking and broaden students' perspectives on art. The body of
research supports the idea that critical thinking skills developed by art students are
enhanced by the reflective thinking and aesthetic inquiry that occurs when they discuss
artwork (Lampert, 2006). Critiquing and interpreting works of art in the classroom
encourages students to thoughtfully consider multiple perspectives on art content
(Geahigan, 1997). This study on artistic thinking is important in terms of developing
students' views on art, providing them with the ability to interpret works of art, and

enabling them to use critical thinking effectively.
Purpose of the Research

The purpose of this study is to conduct action research using the Artful Thinking
program to investigate how sixth grade students' perceptions of art and the development of
critical thinking abilities are affected. It is expected that students will improve their critical
thinking skills, which is one of the main objectives of the Ministry of National Education
(MoNE). It is expected that the data to be obtained as a result of this study will contribute
to the shaping of K12 education programs.

Sub-questions

In accordance with the study's objectives, the investigation was designed to address
four key inquiries, utilizing perspectives and insights gathered from participating students,
the teacher, and the researcher. Thus emphasis is placed on the purpose of the study and
the specific methodological approach employed to gather information, thereby sharpening

the statement's focus:

1. What opinions exist among the students who took part in the program on Artful
Thinking?

2. Does this program affect students' high-order and multidimensional thinking?

3. Does this program affect students' thinking development, elaboration and oral

expression skills?

4. How does this program affect the teachers that are involved? formatting ensures the
readability and professional appearance of your work, aiding in effective communication of

your research findings.

METHOD

This study was carried out with qualitative research methods. A key feature of
qualitative research is to explore the depth of one or more conditions. In this study, Action
Research, one of the patterns of qualitative research, was preferred as a model. Action
research; it is also known as participatory research, collaborative inquiry, emancipatory
research, action learning, contextual action research (O'Brien, 2001). This model refers to a
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controlled research process conducted by the researcher and/or teacher with the aim of
identifying and modifying future practices. This research is carried out within the scope of
issues related to education (Ferrance, 2000). Carson, Connors, Smits, and Ripley's (1989)
action research exhibits several key characteristics and methodological resemblances, as
documented by Aydin (2005). Firstly, this approach is firmly grounded in the principle of
cooperation, emphasizing the importance of collaborative efforts in conducting research.
Secondly, it is characterized by a systematic learning process, underlining the structured
and organized nature of the research endeavor. Thirdly, it demands an open-minded
approach from researchers, encouraging receptivity to new ideas and perspectives.
Furthermore, it serves as a method for the development and implementation of innovative
practices. Lastly, it commonly involves small groups working together in a collaborative
fashion, fostering synergy and collective problem-solving. These elements collectively
define the fundamental traits of Carson, Connors, Smits, and Ripley's action research
methodology. Action Research is a widely used model especially in the field of education in
recent years. This model combines research and implentation. The researcher's being close
to the data, knowing the process closely and being a data collection tool at the same time
are the characteristics of this model. The frequently preferred data collection tools in action

research are observation, interview and document analysis (Yildirim & Simsek, 2013).

In this study, the reasons for preferring action research are as follows: addressing the
inadequacies observed in both students' critical thinking and art-related perceptions,
facilitating the active participation of the researcher in the study and observing the
implemented education on-site, providing an opportunity for collaboration with the
practitioner teacher, being an iterative process based on improvement and development,
the ability to directly observe the process due to it being a field research, easy adaptability

to the educational program, and its effectiveness as a method for problem-solving.

Study Group

This study was conducted in the 6th grade of a private middle school (middle schools
are from 5th to 8th grades in Turkey) in Gaziantep, one of the country's largest cities in
southeastern Turkey, during the 2022-2023 academic year. Of the 23 students in the class, 9
girls and 14 boys, 6 were immigrants. This study was formed by a homogeneous sample,
which is one of the purposive sampling methods. Although it is a private school, the
students generally come from middle class families. It can be said that the study group is
homogeneous sampling because they are children from families that are similar in socio-
cultural and socio-economic aspects. A small and homogeneous study group is preferred in
the homogeneous sampling method, which is the opposite of maximum diversity sampling
(Yildirim & Simsgek, 2013). Due to ethical rules, the first letter of the students' names and

surnames were used instead of student names in the article.

Implementation Process
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The study's implementation process followed a systematic sequence of steps. Initially, a
comprehensive eight-week study plan was meticulously prepared. Subsequently, a careful
selection was made, choosing 22 paintings out of a pool of 30 for integration into the Artful
Thinking program. In order to effectively convey the program's essence to the participating
teacher, an informative text was created. To further encourage critical thinking among the
students during the program, provocative questions were created. To ensure the program's
successful execution, a two-hour training session was conducted for the practicing teacher.
Simultaneously, students were informed about the upcoming artistic exploration. Before the
formal program launch, students were handed a semi-structured interview form with three
questions aimed at gauging their initial perspectives on art. The core of the study comprised
an intensive eight-week program, consisting of three lessons each week. In these sessions,
students engaged in discussions about various paintings, spending ten to fifteen minutes
contemplating each piece, which was presented on a smartboard. The teacher actively
prompted students with inquiries to encourage profound thoughts and reflections. In the
eighth week, a unique experiential component was introduced, involving a field trip to the
Gaziantep Zeugma Mosaic Museum, renowned as the world's largest mosaic museum.
Here, students had the opportunity to express their insights on mosaic artworks with a
history spanning two millennia through written reflections. Throughout the
implementation, the researcher diligently observed the proceedings. Following the
program's conclusion in the ninth week, students were again presented with a semi-
structured interview form, this time focusing on their post-implementation views on art.
Additionally, face-to-face group interviews with students were conducted to gain a deeper
understanding of their experiences and perspectives. Finally, the teacher was invited to
share their opinions on the program through a semi-structured interview form, providing
valuable insights into its effectiveness and impact. This systematic approach ensured a

comprehensive and rigorous execution of the study.
Sample Questions

Sample questions that will trigger students to think deeply in the process of
examining works of art are given below. The basic critical thinking skills identified by the
American Philosophical Association, including interpretation, analysis, evaluation,
inference, and explanation, were used to identify the critical thinking skills of art students.
Questions for students to develop responses such as understanding, inferring, identifying
and distinguishing arguments, evaluating alternatives, thinking analytically, questioning
evidence, and creating stories were developed with the participating teacher. Any of these
questions can be posed to the class by the teacher, and also students also invited to ask these

questions freely.

¢ What do you think about this painting? What are the things that make you think
this way?

3
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* How does this painting make you feel? What are the things that make you feel this
way?

¢ What is happening in this painting? Why?

¢ In what different ways can you look at this work? How does it look from a
different perspective?

¢ What can you say for sure about this painting? What are the things that make you
think this way?

¢ Is there anything you can discover in this painting? What would you like to
explore in this work?

¢ Is there a detail or a secret in this painting that you think no one has seen?

* What does this work look like? What are the things that make you think this way?

¢ What might this work be about? Why do you think that?

* Do you think there is a chaos in this painting? Is it a visible chaos, or is there a
chaos you can't see but feel in the background of the painting? Why do you think
that way?

¢  Why do you think the event you saw in this painting happened? What could be
the antecedent events? What are the things that make you think that way?

¢ What could have happened after the event in this painting? What could be the
successor events? What are the things that make you think that way?

¢ Can you develop interesting questions about this work? (Can you ask questions
that none of your friends can think of? Who can ask the most questions?)

¢ If you wanted to give a name to this painting, what would you name it? Why
would you choose such a name?

¢ What does this painting remind you of from real life? How does this thing you
remember make you feel?

¢ What else does this painting remind you of? What are the similarities and
differences between these two situations?

¢ If you were the owner of this painting, what would you do with it? Why is that?

¢ Is there anything in this painting which annoys you? Why is that?

¢ Is there anything in this painting which makes you feel happy? Why is that?

* How does color affect the mood or message of the artwork?

* Are there any unique or unusual techniques that stand out to you?

¢ How might different people interpret this artwork differently?

* Are there any symbols or metaphors in the artwork? What might they represent?

¢ Can you identify any artistic styles or movements that this artwork may be
associated with?

¢ What do you think are the strengths and weaknesses of this artwork?

¢ What did the artist who made this painting think of while making this work?

¢ What if this painting had a sound? Why is that?

¢ What would this work of art be like if it had a taste? Why
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Works of Art

The researcher initially curated a collection of 30 paintings for inclusion in the Artful
Thinking program. Subsequently, a collaborative evaluation took place, involving a visual
arts teacher, resulting in the decision to utilize 22 of these artworks within the project's
framework. Additionally, during a museum trip, students were granted the opportunity to
select two mosaic images of their preference, bringing the total number of artworks used in

the project to 24.

The selection of paintings was guided by a set of specific criteria. These criteria
included considerations such as the composition of the artworks, the utilization of colors,
the degree of emotional involvement they evoked, their originality, the diversity in settings
(both in terms of time and place), and the representation of various artistic styles. These
factors collectively informed the thoughtful selection of artworks that would best facilitate

the objectives and experiences of the Artful Thinking program.

Data Collection Tools and Data Analysis

In this study, data was collected using a quadratic data collection approach. In this way, the
accuracy, reliability, comprehensiveness, depth, and generalizability of the study were

ensured and attempts were made to reduce misleading factors. The data collection tools are:

i. Pre-implementation and Post-implementation interview form for students (which is
like pretest and posttest in quantitative research)
ii. Face-to-face group interview with students
iii. Interview form for the participant teacher

iv. Researcher's observations
Explanations on data collection tools are given below:

Pre-Implementation and Post-Implementation Interview Form for Students: In order to
determine the students' attitudes toward art, a pre- implementation form was given to the
students prior to enrollment. These students participated in the Artful Thinking Program
for eight weeks. At the end of the eight weeks, the post- implementation form was given to
the students who participated in the Artful Thinking program to determine the extent to
which their views on art had changed. Then, by comparing the pre- implementation data
with the post- implementation data, an attempt was made to determine whether or not the
students' views of art had improved. In preparing the questions on the interview forms, the
Project Zero (PZ) community's interview questions were used and it was decided to make
some minor changes to the application method and content. In this study instead of PZ’s “I
used to think...” task a Pre-implementation interview was used and instead of PZ’s “Now,
I think about art” task a Post-implementation interview form was used. These are the
changes in terms of implementation. According to the changes made in the questions’

content, the following three questions were asked to the students:

\
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1. What do you think about art in general?
2. How does it make you feel when you see a work of art?

3. What does a good painting make you think?

Although the Artful Thinking program is a study on thinking dispositions, second question
in the student interview form was included in order to evaluate the emotional state caused

by a work of art.

Face-To-Face Group Interview With Students: In addition, face-to-face group interviews
were held with the students after the program. In this interview, the students were asked,

“What are your views on the development and enrichment of this program?”

Interview form for the Teacher: The interview form was given to the teacher at the end of
the program, unlike the students in terms of application. The questions in the teacher

interview form are given below:

1. Do you think Artful Thinking has caused a significant change in your students' views
on art?

2. Has Artful Thinking caused a significant change in your views on art?

3. What are the advantages and disadvantages of the Artful Thinking project?

4. What are your views on the enrichment and dissemination of the Artful Thinking
project?

5.Do you think the arts have a significant relationship with the curriculum? What are
your views before and after the project?

6. Do you think that the Artful Thinking program has an impact on your students' high-
order thinking skills?

Observation of the Researcher: A total of four observations were made by the researcher,
once in the first and fifth weeks and twice in the eighth week. In order to carry out the
observation process systematically, a critical thinking observation form was created by the
researcher. In this form, students' affective state, self-expression, interpretation, analysis,

evaluation, inference, explanation and self-regulation skills were addressed.
Ethical considerations

Ethical Review Board: Scientific Research and Publication Ethics Committee of Gaziantep

University

Date of Ethics Review Decision: 05.10.2023

Ethics Assessment Document Issue Number: 395155
Validity and Reliability

Before collecting data, a Turkish teacher and a visual arts teacher checked whether the

questions were purposeful and understandable. A pilot study was also carried out with five
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students from an alternative sixth grade class. No changes were made to the questions after
the pilot study. With this study, the content and qualification validity of the semi-structured
interview forms was ensured. It was decided to give 15 minutes to answer the student

interview forms. Triangulation was done for the reliability of the data.
Data Analysis

A computer program was used to analyze the student interview data. Students' responses
to the interview forms were coded by the researcher using free coding. The codes were then
reorganized by two researchers. In addition to the numerical tables, the statements of the
students are also given as quotations. The data obtained from the face-to-face group
interviews with the students are given as quotations. In addition, the teacher's views and

the researcher's observations are also included.

RESULTS

Before starting the program, 23 students who participated in the Artful Thinking
program were given an interview form consisting of three questions as a Pre-
implementation. Students were given 15 minutes to fill out the interview forms. During the
implementation process a total of 24 paintings were examined by the students for eight
weeks. At the end of eight weeks, the students were given a Post-implementation interview
form with the same three questions. The answers given by the students were evaluated in
two dimensions as “positive” and “negative” categories. Numerical data were obtained by

coding the answers of the students under these categories.

Interview Forms for Students

The first question of the interview form is “What do you think about art in general?”
The answers given by the students to the question were analyzed. The categories and codes
obtained are given in the Table 1 below.

Table 1.

Artful Thinking Student Interview Form Question 1

. Pre- Post-
Categories Codes ) L .
implementation implementation

It's peaceful 4 3

It’s nice 4 6

I find it interesting 0 1

Positive It's astonishing 1 0

Attitudes It's good 4 3

towards Art  It’s eternal 1 1

It's mysterious 1 0

It makes you feel happy 1 2

It's fun 2 2
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My mind is cleared 0 1

I'love art 0 2

It develops different perspectives 0 4

It develops imagination 0 3

It’s instructive 0 1

It's meaningful 0 1

We can express ourselves 2 0

It's provoking 3 10

It's required 0 1

It’s useful 1 0

It's very important 2 3

It's proud 1 0

It’s like the jugular vein of man 1 0

We should deal with art 1 0

Importance and I respect art 1 0
Value of Art - -

Art is everything 0 1

It’s indispensible 0 1

It’s valuable 1 0

It is life 0 1

It develops people 0 2

Total 31 49

_ It's boring 1 0

Mlxed. or I don’t understand art 1 0

fﬁ?ﬂgg Not suitéble for me 1 0

towards Art It's nothing 2 0

Difficult to understand 1 0

Neutral I am not i‘nter.ested in art 1 0

I don’t mind it 1 0

Total 8 0

In the analysis of the answers given to the first question, four categories emerged as
“Positive Attitudes towards Art, Importance and Value of Art, Mixed or Negative Attitudes
towards Art, Neutral”. In the first two categories, students created a total of 31 positive
codes in the Pre-implementation, and a total of 49 positive codes in the Post-
implementation. According to this data, it can be said that there is a fifty percent increase in
the positive opinions of the students about art in general after the implementation. Some of
the positive opinions of the students in the Post-implementation are as follows:

“I used to just look at the paintings and pass by, but now I think about the invisible
aspects of the painting, its smell and its sound.” (HH)

“I became more interested in art than [ used to be.” (UD)
“Art is indispensible in our lives. Art develops people mentally and physically.” (ED)

“ After this project, I started to think that art is as infinite as the universe.” (IBS)
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“I can now look at works of art from different perspectives.” (UAD)
“Every time I look at a painting, I feel my mind cleared.” (MTY)

“Art is a very beautiful thing, it is peaceful, it gives people different perspectives.”
(EDH)

“Art is necessary in every corner of the human being. Thanks to this project, we got to
know a lot of artworks and it was very useful.” (ZY)

“I try to see what no one else sees in a work of art. The mosaics in the museum were
very impressive.” (FH)
“I think my imagination developed thanks to this project.” (TO)

“In the past, works of art meant nothing to me, thanks to this project, when I look at a
painting, I try to understand its story, I learnt how important art is.” (MI)

“I think about art in much more detail now.” (BU)

For the first question, eight negative codes were formed in the Pre-implementation,

but it is seen that there were no negative opinions in the Post-implementation.

The second question of the interview form was asked to determine the affective
situations of the students. The question is “How does it make you feel when you see a work
of art?” The answers given by the students to the question were analyzed. The categories

and codes obtained are given in the Table 2 below.

Table 2.
Artful Thinking Student Interview Form Question 2
Categories Codes ) Pre- . . Post- .
implementation implementation
It arouses curiosity 4 2
L It's different 1 0
Curiosity — -
It's interesting 2 0
Sense of discovery 0 1
Surprise It:s surprisi‘ng 3 4
It's staggering 1 0
It's impressive 1 0
It's exciting 4 3
Impressive It feels perfect 1 0
Artwork draws me in 1 2
It makes me dreaming 0 1
It gives happiness 10 15
Happiness It feels good 3 5
It's fun 2 0
Butterflies fly inside me 0 1
Empathy I try to feel artist’s feelings 1 0
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I feel empathy

I want to make it too

It makes you feel love

It makes you emotional

Emotional
motiona I'm filled with perseverance

It warms me up

Peacefulness It is peaceful

It's proud

Pride A sense of effort and achievement

I have to make it too

I respect

Respect

RO ORI IN|IC|IO (R |Rr[IO|N
OR|IRINI&IN(RIR WO |R|O

It's worthy of appreciation

S
[68)
N
o

Total

—_
—_

Negative Nothing

Total 1

In the analysis of the answers given to the second question, ten categories emerged,
the first nine of them as “positive” categories and the last one is as “negative” category. The
students created a total of 43 positive codes in the Pre-implementation, and a total of 60
positive codes in the Post-implementation. According to this data, it can be said that there
is a thirty seven percent increase in the positive affective expressions of the students about
art in general after the implentation. However, only one negative code was formed in the
Pre-implementation and Post-implementation. Some of the positive affective expressions of

the students in the Post-implementation are as follows:
“I feel restless, so I am very happy.” (BU)

“I feel happy and proud when I see a good work of art. I don't know why I'm proud,
but it makes me feel proud." (MI)

“Some of the pictures are so beautiful that I imagine I am in the picture.” (TO)
“It removes all my unhappiness and makes me happy.” (YNB)
“I feel all the emotions described in the work.” (FH)

“I am proud on behalf of the artist. I feel that I can make similar works, and I feel a
sense of it.” (ZY)

“I teel at peace.” (EDH)

“I get happy and sometimes I get emotional.” (MTY)

“I contemplate.” (UAD)

“I used to be careless, but now I feel good and at peace.” (IBS)

“A work of art warms my heart, I feel things like surprise, curiosity and happiness.”
(ED)
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“] feel the mood in the piece.” (UD)
“If the work is peaceful, butterflies fly inside me.” (GA)

“It's such a comforting feeling that it's like my soul flies away and then comes back.”
(HH)

The third question of the interview form is “What does a good work of art make you
think?” The answers given by the students to the question were analyzed. The category and
codes obtained are given in the Table 3 below.

Table 3.

Artful Thinking Student Interview Form Question 3

. Pre- Post-
Categories Codes . . X
implementation implementation
I am curious about the artwork 8 7

I wonder how the artist created the
work

I try to understand the artist's
thoughts

I try to understand the artist's
feelings

I question myself why I can't do it
too

Curiosity and I would like to do similar or better 6 1
Wonder I imagine what I don't see in the
work of art

I look for the secret / mystery in the
work

I think about the confusion in the
artwork

I think about the story of the
artwork

N

I think when the work was done
I think about the smell in the work
I think about the voices in the work

I admire the artist

I think art is important

Admiration Art makes people happy

and Respect for Good art requires effort

Art and Artists [ consider the details
Empathy to the artist

Old artworks are better

Rl OoO|N|R|RFR |RRWIOIO|IO| ©
— =W s (R, |lolW|=]|=|N

I feel astonished
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Every art is beautiful 1 0
I feel going into the work of art 1 0
B ; I try to understand the work of art 2 3
ngagemen 5 .

with Artwork Artis SO(')thmg‘ ' 0 1
Art provides different perspectives 0 1

I think we need to be careful no
1 0

matter what we do

Total 44 52

In the analysis of the answers given to the third question, three positive categories
emerged which are “Curiosity and Wonder, Admiration and Respect for Art and Artists,
Engagement with Artwork”. Students created a total of 44 codes in the Pre-implementation,
and a total of 52 codes in the Post-implementation. According to this data, it can be said that
there is a thirteen percent increase in the positive views of the students about art in general
after the implementation. No negative code was formed in the Pre-implementation and
Post-implementation. Some of the positive views of the students in the Post-implementation

are as follows:

“I wonder how the artist makes his work, what kind of brushes and paints he uses.”
(HH)

“I wonder who the artist is doing his work for.” (GA)

“I think about what is tried to be meant in the work, under what conditions the artist
made this work, this kind of things.” (UD)

“Is there a secret hidden in the work, I think about it.” (ED)

“I think works of art used to be much better quality, technology makes art artificial.”
(NA)

“I feel all the emotions in the work inside me.” (HEK)

“I'm curious about the artist's feelings.” (EDH)

“A good work of art requires a lot of effort and working.” (ZY)
“I get the feeling that I can do it too and I try to do it.” (FH)

“I wonder about the story of the painting, I wonder what happened before and what

might happen after.” (YN)

“When I see a good work of art, it should make me say 'Wow!',  need to understand
the artist's work.” (MI)

“I think about things that I didn't think about before, like the smell, the taste, the
story.” (BU)

Face-to-Face Group Interview with Students
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Some of the opinions received from the students in the face-to-face group interview

are given below:

“Through this project, we learnt to respect different views, I think it was very
enjoyable.” (UD)

“It developed our imagination.” (LS)

“Such activities should be done not only in Turkish lessons but also in other lessons.”
(BU)

“Each picture was like a puzzle, it was very exciting.” (TO)

“It would have been nicer to visit galleries and see the works there rather than seeing
them from the smart board.” (IBS)

“A similar work can be done not only with painting, but also with music.” (NA)
“It would be more enjoyable if students asked questions about the work.” (ED)

“The paintings to be used in the project should not clearly express what they want to

convey so that we can make different interpretations.” (UA)

“Some paintings should not be shown as a whole so we can imagine the rest of the

painting and compare it with the whole work later.” (MTY)

Teacher Interview

The opinions of the Turkish Language Teacher, who applied the Artful Thinking
program in her class for eight weeks, are given below:

“By using critical thinking, we were able to create visual representations and improve
intersensory communication. The program produced excellent results. During the studies
carried out with critical thinking, the transfer of social, cultural and literary characteristics
of civilizations into art boosted my interest and deepened my inquiry. The students were
quite effective in producing rich content ideas in the subsequent weeks, despite their initial
difficulties in the first two or three weeks. Because Artful Thinking relies on interpretation
based on description, it was quite simple for the students to infer concepts from the images.
Nonetheless, our students found it challenging to decipher the image's central idea and/or
attempt to convey the feeling that was meant to be conveyed. We started working on helping
our students with weak descriptive power, read books and increase their vocabulary. With
this study, we clearly discovered that our students know a limited number of adjectives.
After that, we provided the students with a list of the most often used adjectives in Turkish,
both positive and negative, along with their definitions. Our homework for the pupils was
to use every adjective in a sentence. We observed that when our pupils' vocabulary grew,
so did their ability to understand images on a much wider level. In this sense, I can also state
that the kids' proficiency in Turkish has increased. Thanks to the Artful Thinking project,
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students developed not only critical but also creative and analytical thinking skills. I can

easily say that their interest in art has increased.”

“I didn't believe there was a link between the curriculum and art until this program.
Following our study on Artful Thinking, I came to the conclusion that art permeates every
part of our existence and finds a way into our feelings and thoughts. I believe that a variety
of fields can benefit from Artful Thinking. Activities involving Artful Thinking are simple
to incorporate, particularly in spoken instruction. For example, I think that permanent
learning can be achieved by using artworks related to the subjects learned in such as Social
Studies, History and English courses. Thanks to this study, just as students' Turkish
vocabulary and self-expression skills increased, students' foreign language skills in English

lessons can also be increased if it is used in the lessons.”

“Ibelieve that a study such to this one may be conducted to improve students' writing
abilities. I schedule time in my classes for my pupils to journal on their emotions and ideas

after viewing an artwork.”

“Consequently, I can say with certainty that following the initial weeks of the Artful
Thinking program, students were able to develop very different ideas from what they had
when we first started the program. In recent weeks, students have started speaking much
more freely about their ideas. It is also a significant development that students come up with
creative ideas. So much so that their interpretations of some of the masterpieces are so

strange that I have to declare that I am impressed by their imagination."

Researcher’s Observation

The researcher made two observations in the eighth week and one each in the first and
fifth weeks. At the end of the study, the researcher made a general evaluation of the notes
he took on the observation forms he prepared within the framework of the sub-dimensions
of critical thinking. In each observation, the researcher also recorded the students' other
thinking that was not included in the observation form. For instance, although it was not
included in the form, the performance of the students in the dimensions of creative thinking

was also considered noteworthy.
General evaluation of the observations made in the first week's implementation:

“It was noted that pupils were open to responding to inquiries regarding the paintings
that were displayed to them. In order to get the pupils' attention, the teacher poses
questions. She visits each workstation in an attempt to speak with as many students as she
can. It might be argued that the students' ideas were lacking, despite their willingness to
engage in the Artful Thinking implementation when it was something they had never done
before. When reading and evaluating the artwork, it was noted that they took a highly
realistic approach. It can be argued that female students contribute more successfully and
that students don't generally come up with original ideas; instead, they tend to

communicate identical views. They haven't grown to see things from numerous angles.
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They talk on the paintings' visual aspects and are limited to their perceptions. When it comes
to tasks like guessing and inferring, they don't work well enough. They expressed how
much they had loved the activity in the conversation that followed its implementation.
However, based on the first week experience, we can state that this practice can be tough
for the teacher since students are too linked to the truth and are fearful of being ridiculed by

expressing other things.”
General evaluation of the observations made in the fifth week's implementation:

“It is clear from the fifth week's observation that the pupils have made significant
progress since the first week. Students pay close attention to one another's opinions,
comprehend conflicting viewpoints, and are encouraged to form more nuanced opinions by
one another. Regarding their level of active participation in the activity, male and female
students do not differ in any way. Male students are just as ready to voice their ideas as
female students, despite what was noticed during the first week of classes. When compared
to the fifth week of observation, the first week's observations revealed that the students are
more capable of developing significantly different ideas, using their imagination more
flexibly, and demonstrating their critical and creative thinking skills regarding the pictures.
They also show that the students tend to think more logically and approach the paintings in
a realistic manner when they analyze them. It's astonishing how many conclusions children
draw regarding their ability to sense the invisible. By examining from an alternative
viewpoint within the painting, and through the eyes of the painter, they offer various
explanations for the paintings. In the interview with the students at the end of the course, it

is seen that the students appreciate participating in Artful Thinking exercises.”

General evaluation of the observations made in the fifth week's implementation and

museum visit:

“Students' approaches to art have been found to significantly improve as a result of
participating in Artful Thinking program. Pupils come up with a lot more concepts on the
image. By expanding on one another's ideas or forming competing viewpoints, they are able
to originate longer stories. They are passionate about creating the unseen stories behind the
painting. For example, they can turn what is happening outside the window into a rich
story, based on the sunlight reflected inside and the trees whose leaves are visible. They
make logical inferences using the evidence. In my opinion, they have made significant
progress in clarifying and analyzing the issues they deduced. They favor classical art over
contemporary ones. They can use complex arguments regarding difficult-to-understand
imagery to produce more vivid observations and assessments. They had a great day seeing
the mosaic museum. They looked closely at the mosaic museum's approximately two
millennia-old pieces. They worked by composing analyses and interpretations of the two
pieces they selected. They said that even though they had visited the museum multiple
times previously, this was the first time they had examined the mosaics in such depth."
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“We can state that students' critical thinking abilities have generally increased as a
consequence of our eight-week Artful Thinking curriculum implementation. Particularly in
the areas of critical thinking and creating alternative, evidence-based perspectives, the kids
performed exceptionally well. They have been noted to be highly effective in advancing one
another's viewpoints and refuting one another's ideas. According to their evaluations, they
required the teacher's support in constructing arguments in order to effectively
communicate their opinions. In this particular setting, it can be argued that students tend to
generate more innovative ideas than critical viewpoints. We can say that students also
progress in creative domains such as fluency, flexibility, elaboration, narrative, looking from
various angles, and abstract thinking when developing their views, even if this is not the
primary focus of our study. Students expressed their happiness at having participated in

the program at its conclusion.

DISCUSSION

The results obtained from this research indicate that almost all students enjoyed the
Artful Thinking program and expressed satisfaction with their participation in the program.
Upon examining the student interview forms in general, it is observed that in the pre-
implementation, students generated a total of 118 positive codes related to art, whereas in
the post-implementation, they generated 161 codes. Allocating equal time for the
completion of the interview forms in both applications eliminated potential manipulation
due to time variability. It is believed that students generated a 36% higher number of
positive codes in the post-implementation, suggesting that Artful Thinking is highly
effective in further enhancing students' positive views on art. Alter, Unsworth, Paterson,
Reid, and Rauch (2008) indicate that participating teachers tend to focus on developing
students' artistic skills and knowledge rather than working towards improving their critical

and creative thinking skills through Artful Thinking in art classes.

In the pre-implementation, students created a total of 9 negative codes, while the
number of negative codes after the Artful Thinking program was found to be only 1. After
the Artful Thinking activities, it is seen that the negative perceptions of the students about
art disappeared to a great extent. Only one student stated that the Artful Thinking program
did not change his views on art. Artful Thinking aims to foster an appreciation for the
emotional and aesthetic aspects of art. By engaging with artworks, students may develop
empathy, connect emotionally with different perspectives, and understand the power of

visual expression (Tishman & Palmer, 2007).

The main purpose of this program is to determine whether students will acquire
critical thinking skills through the Artful Thinking program and what their opinions about
this program are. The observations made and the answers given by the students in the
activities prove that the students have improved considerably in terms of higher order
thinking. Ulger (2015) states in his study that art education improves students' critical
thinking skills. Isler (2005) emphasizes that art criticism practices play an active role in the
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development of critical and interpretive thinking skills. Cagis ve Eraslan-Taspinar (2022)
also found that the critical thinking skills of the students who were taught with the
pedagogical art criticism method increased compared to the students who were taught with
the traditional method. Dasdemir (2021) enabled students to make evaluations from
different perspectives with visual art. This situation contributed to students' perspectives
on the subject in artistic expressions, enriching their knowledge and gaining depth in their
critical questioning. Dumitru (2019) analyzed 35 academic studies and reached the
following conclusion: "The findings in the analyzed articles unexpectedly reveal not how
critical thinking makes us better artists, but how the arts and humanities make us better
critical thinkers." The findings of other researchers are in line with the findings of our
research. Accordingly, we can state that Artful Thinking (or thinking with art) activities
positively affect students' critical thinking skills.

The perspectives based on the observations of teachers and researchers suggest an
increase in students' awareness of art. Pavlou (2013) emphasizes the role of discussing art in
helping children begin to understand it. Art education is deemed crucial for the intellectual
development of children (Jeffrey 2005; Cremin et al. 2006). Furthermore, through this
project, students have had the opportunity to develop advanced thinking skills in an
enjoyable manner. In terms of creative thinking, students have exhibited progress in
dimensions such as fluency, flexibility, elaboration, imagination, storytelling, and abstract
thinking. Art education is significant for the realization of creative learning (Jeffrey 2005;
Cremin et al. 2006). Despite Pavlou's (2013) assertion that creativity does not develop
through art viewing, our study has revealed that students indeed cultivate creative
thoughts. However, it should be noted that this does not necessarily imply the ability of

students to produce creative artworks.

It has been observed that students have shown improvement in the ways they express
their thoughts, listen to each other's ideas, and even elaborate them. A doctoral thesis by
Dasdemir (2021), which investigated the impact of visual arts education on critical thinking,
also yielded similar results. According to Dagdemir, the activities have facilitated students
in expressing themselves comfortably. Respect has been shown to students' comments, and
constructive feedback has been provided to them. Consequently, students have
demonstrated mutual respect for each other's viewpoints.

LIMITATIONS AND RECOMONDATIONS

The results of our findings strongly support Artful Thinking as a powerful factor and
highlight its role in fostering the holistic development of the new generation through art. In
summary, this study has positively impacted students' perceptions of art. The promotion of
student-centered education, particularly in expressing viewpoints and engaging in
discussions, aspects of the constructivist learning environment, has been evident. Students
learned to develop new and diverse perspectives through discussions, creating elaborated
narratives inspired by each other's thoughts. They acquired skills in respecting different
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opinions, receiving and delivering criticism. Through the activities conducted in Turkish
language classes, students expanded their vocabulary and gained proficiency in expressing
themselves. Moreover, they demonstrated advancements in critical skills such as
interpretation, explanation, inference, and creative thinking by utilizing their imaginations.
Within the scope of recommendations, it can be suggested to conduct a similar study
examining the impact of Artful Thinking on creative thinking and/or high-order thinking.
Additionally, implementing activities supported by both oral and written practices in
English classes can be recommended to enhance students' language skills.

CONCLUSION

Is the efficacy of art derived from other academic benefits such as mathematics or
literacy, or should the focus be on the intrinsic value of art, independent of other intellectual
performance domains? (Tishman and Palmer, 2007). This study does not aim to investigate
the impact of the Artful Thinking approach on students' academic development or
curriculum achievements. In accordance with the understanding that "art is for art's sake,"
the researcher decided to conduct this study to comprehend the influence of students'
perceptions of art, thinking skills related to art, and higher-order thinking skills. The
primary objective of this study is to delve into the impact of Artful Thinking on students'
critical thinking skills in a more detailed manner and to establish a solid foundation in this
regard. In the midst of a paradigm shift away from the constant pursuit of academic
benchmarks, this research shed light on the subtle yet impactful influence of Artful Thinking
on students' perceptions of art and opened a gateway to enhancing profound artistic
thinking skills. The study was conducted from a perspective that focuses on
multidimensional thinking skills, unveiling an intrinsic world of value within art itself. The
findings advocate for the recognition of art education as a catalyst contributing to the
development of cognitive abilities surpassing the confines of traditional academic

achievements.
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INTRODUCTION

Artificial intelligence (Al) is the replication of human intelligence in devices that
have been designed to reason and acquire knowledge similarly to humans. Al aims to
develop machines that are capable of carrying out operations that ordinarily require human
intellect, such as comprehending natural language, spotting patterns, resolving issues, and
making judgments (Lebovitz et. al., 2021; Turing, 2009). In 1950, Turing proposed the Turing
Test, a standard for judging a machine's capacity for intelligent activity. Al systems centered
on symbolic Al in the 1950s, using knowledge manipulation and symbolic representation.
Expert systems were rule-based systems created by researchers in the 1960s that could solve
particular issues by imitating the judgment of human experts (Chung & Silver, 1992). Al is
now incorporated into many facets of modern life, from virtual assistants and
recommendation tools to self-driving cars and cutting-edge medical software. The
development of Al is still being driven by ongoing research and interdisciplinary
cooperation (Bisconti et al., 2023), which shapes its potential applications and societal

effects. One of the disciplines that seeks to use ChatGPT more effectively is education.

Higher education has recently received a lot of interest about the use of artificial
intelligence (AI). Al-powered chatbots, like OpenAl's GPT-3, 3,5, and 4, have become an
important resource in this situation. ChatGPT's capacity to increase student involvement is
one of its main benefits in higher education. Students can ask questions and get prompt
answers thanks to chatbots that enable real-time interaction. This quick feedback encourages
active learning and may boost student involvement (Cotton et al., 2023; Rawas, 2023).
Students can receive individualized learning support from ChatGPT. Chatbots can provide
specialized recommendations and resources by examining students' questions and learning
trends. This personalized method accommodates various learning preferences and fosters a

more welcoming learning atmosphere (Adiguzel et. al., 2023; Fuchs, 2023).

ChatGPT, however, may unintentionally produce and disseminate false information.
This could lead students’ astray in learning environments. If users are not attentive in how
they interpret the material produced, it could result in incorrect conclusions in their research
(De Angelis et al., 2023). What is more, students' ability to use thinking skills, especially
critical thinking, may suffer from an over-reliance on ChatGPT. Genuine learning and
intellectual growth can be hampered by relying on Al for solutions without comprehending
the underlying concepts (Fuchs, 2023; Iskender, 2023).

At this point, another question arises: what do thinking skills refer? Although there
are many definitions of the components of thinking skills, they refer to the synthesis,
analysis, and evaluation levels of Bloom’s cognitive taxonomy (Swartz & McGuinness,
2004). These skills can be listed as searching for meaning (analytical thinking), creative
thinking, critical thinking, decision-making, and problem solving (Swartz & Parks, 2004).
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Swartz & McGuinness (2004) have added one more skill, meta-cognition. Reflective thinking
is also accepted as a higher-order thinking skill (Schon, 1992). Meta-cognition is employed
in each of the thinking skills. In fact, all these skills finally reach problem solving or decision-
making (Costa, 1985).

In this context, this study aimed to determine whether the use of ChatGPT in higher
education can mediate learners' use of higher-order thinking skills. For this purpose, the
participants who took the Teaching Thinking Skills course at the graduate level and had a
background in theoretical knowledge and practices in the use of higher-order thinking skills
were asked to evaluate the texts created by ChatGPT from a reflective perspective. Details
about the research procedure are given in the following part. Based on this reflective
perspective, it was aimed at enabling students to think more deeply by using the skills of
control data reliability, self-evaluation, and decision-making, another thinking skill within
the scope of critical thinking, which are among the higher-order thinking skills, while
evaluating the text created by ChatGPT.

METHOD
Model

This study, which aims to deeply examine the participants' use of higher-order
thinking skills through the use of ChatGPT in higher education, was conducted through
qualitative research methodology and the case study method. The case study approach is
used to study the case of an individual, group, occasion, organization, or society and assists
in giving a thorough understanding of the nature, procedure, or phenomenon of a particular
example under examination by using a variety of data collection techniques, including
interviews, observation, documents, and questionnaires (Kumar et al., 2022). Accordingly,
detailed information about the participants of the study, the participant selection process,
the creation of data collection tools, the research and data collection process, and the analysis

of the data are presented in the following sections.
Participants

The participants of the research included five master’s students (see Table-1) studying
at the Curriculum and Instruction program of the Social Sciences Institute at Aksaray
University who were teachers from different fields and working at different levels of state
schools. The selection of participants was based on two criteria. Firstly, they were required
to take the Teaching Thinking Skills course offered in the given program in the 2022-2023
spring term. The course lasts fourteen weeks. The main topics covered are: What is thinking?
Can thinking be taught? Why is teaching thinking necessary?; approaches to teaching
thinking; higher-order thinking skills and different classifications; analytical thinking;
critical thinking; creative thinking; reflective thinking; metacognitive thinking; decision-

making; problem solving; relationships between types of thinking. This was the first
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criterion since the research was shaped upon whether ChatGPT could be used to provide
activation of higher-order thinking skills such as reflective and metacognitive thinking, and
these skills were the main topics of the given course. There were eight graduate students
receiving this course. The second criterion was voluntary participation, and five out of eight

students declared they would take part in the research.

Table-1
Information about Participants
Age Gender Field Works at

P1 40 M Classroom Primary school
P2 36 F Computer Secondary school
P332 F Classroom Primary school
P4 34 F Philosophy Secondary school
P5 41 F Counseling and Psychological Guidance =~ High School

As can be seen in Table-1, of the five participants who voluntarily participated in the
study, one was male and the other four were female. The average age of the participants
was 36.6 years. Two of the participants work in primary school, two in middle school, and
one in high school.

Data Collection Tools

There were three data collection tools used in the research. The main tool that shaped
the research was participants’ reflective papers, in which they compared their essays with
ChatGPT’s. The reflective papers included answers to four questions, two of which were
directly about ChatGPT’s performance in writing essays and were intended to require
students to compare their essays with ChatGPT’s. These questions were:

1. What do you think about ChatGPT’s essays?

a) Do you agree with the ideas put forward in the essay you reviewed? Why?

b) Are there any ideas you disagree with in the essay you reviewed? Why?

c¢) When you compared this essay with your own, did you find it scientifically
better or worse than yours? Why?

d) Are there any shortcomings in the essay you reviewed?

2. Is there any information and/or opinion in the essay you reviewed that you would
like to add to your own essay?

The remaining two questions were intended to reveal participants” personal attitudes
towards the use of ChatGPT for academic purposes, together with any ethical
considerations they may have. These questions were:

3. The essay you reviewed had been prepared by the ChatGPT application, which used
an artificial intelligence algorithm. Do you think it is ethically appropriate to use
such practices in scientific studies? Why?

4. Would you use ChatGPT in your future scientific studies (preparing assignments
and essays, writing a thesis, etc.)? Why?
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The two other data sources were the two essays written by the participants and
ChatGPT. The first topic was given as “Can you explain similarities and differences between
reflective and metacognitive thinking?” which would be placed in the analysis level of
Bloom’s cognitive taxonomy. At this level, students are expected to detect and compare
relationships, and it is advised that the content be familiar to them (Bloom, 1956). As
participants had already studied these two terms in the Teaching Thinking Skills course,
familiarity with the content was provided. The second topic was assigned as “What kind of
similarities and differences are there between the sub-skills put forward by Facione (2011)
and Swarts and Parks (1994) regarding critical thinking? Which one do you think is more
logical? Why?”. Different from the first essay topic, this topic had two parts, first of which
(What kind of similarities and differences are there between the sub-skills put forward by
Facione (2011) and Swarts and Parks (1994) regarding critical thinking?) would be placed at
analysis level again, but second (Which one do you think is more logical? Why?) would go
to the evaluation level of Bloom’s cognitive taxonomy. The evaluation level includes the act
of passing judgment on an object's worth in relation to ideas, works, solutions, techniques,
materials, etc. and entails applying standards and criteria to determine how precise,

efficient, cost-effective, or satisfying certain details are (Bloom, 1956).
Data Collection Procedure

Data were collected through three data collection tools. First, the essays prepared by
ChatGPT were analyzed from the perspective of students and research. Then, the essays
prepared by ChatGPT, and students were analyzed and compared with each other by the
researchers. Finally, the reflective reports of the participants were analyzed by the
researchers. The data was collected between 15/07/2023 and 15/08/2023 through e-mails. The
participants were sent the essay topics and given three weeks to prepare them. When they
sent their essays to researchers through e-mails, the essays prepared on the same topics by
ChatGPT were sent to participants and they were asked to examine them and return their
reflective papers in a week. All five participants complied with the time limits and delivered

the requested data to the researchers.
Data Analysis

The first part of the data analysis included assessing essays prepared by both students
and ChatGPT through a rubric that included four main criteria and was prepared by the
researchers. The first criterion was the accuracy of information, and essays were examined
in terms of providing valid information. The second criterion was the coherence of the text,
which pointed out unity in terms of meaning and appropriate ties among sentences and was
evaluated on four issues (Johns, 1986), namely relations between paragraphs, use of linking
words, focusing on one idea in each paragraph, and indicating a main sentence. The third
criterion was the level of correct answers, an indication to what extent participants provided
the required information. Finally, the last criterion was the use of correct references, which

was examined through validating if the cited resources included the given information. In
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other words, all citations were carefully examined in the original resources by researchers.
The rubric was subjected to three expert opinions, two of whom holding a PhD in
Curriculum and Instruction and one in Counseling and Psychological Guidance.

When the final form of the essay was formed after experts’ suggestions, all essays were
rated as good, fair, or unsatisfactory in terms of these criteria independently by researchers,
and the consistency between ratings was examined through Cohen’s kappa, which is
commonly used for quantifying inter-rater agreement on a nominal scale (Warrens, 2015),
like the one used in this research. So, a total of 12 essays -ten coming from 5 participants and
2 coming from ChatGPT- were rated independently, and Cohen’s kappa was calculated for
all of them. Cohen’s kappa values ranged between .80 and .91 which could be interpreted
as substantial and almost perfect agreement (McHugh, 2012).

The second part of the data analysis included a content analysis of the reflection
papers prepared by participants. The content analysis was carried out as a collaborative data
analysis procedure in which two or more researchers work together to focus on and
communicate about a common set of data in order to arrive at a shared interpretation, as
collaboration promotes systematicity, clarity, and transparency (Cornish et al., 2014) that are
crucial in terms of inter-coder reliability in qualitative research like this. As a result, the

content analysis went on until an agreement was reached by the researchers.
Research Procedure

In the first place, researchers sent essay topics to participants, and then the
participants prepared two essays with the given topics and sent them to the researchers. In
the third step, researchers asked ChatGPT to prepare two essays with the same topics. It is
to be noted that researchers first used ChatGPT’s unlicensed version (3.5); however, its
performance was low in terms of providing information and using in-text references. Then,
a ChatGPT (version 4.0) license was bought, and the essays provided by this version were
used in the research. The essay topics were prompted in ChatGPT as they were given to
participants only with “adding required citations and references” at the end. The essays
prepared in this way were sent to participants.

Then came the fourth and fifth steps of the research, in which participants examined
essays prepared by ChatGPT through reflection questions that were provided by
researchers and explained in the Data Collection Tools part. Participants were directed to
compare their essays and performances with ChatGPT’s with these reflection questions. The
primary aim of generating such a reflection process was to activate higher-order thinking
skills of participants. As a result, participants sent two reflection papers, one for each essay,
to the researchers.

In the sixth and seventh steps, essays prepared by participants and ChatGPT were
evaluated by researchers using the rubric that was explained in the Data Analysis part. Each
essay was separately examined in terms of the criteria in the rubric. In the eighth step,

participants” and ChatGPT’s rubric evaluations were compared, which provided an
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overview of and opportunity to compare human and artificial intelligence performances on
given tasks. This step led researchers to be able to comment on the reflections of participants.

Finally, in the ninth step, participants’ reflection papers were subjected to content
analysis that aimed to investigate if students followed critical and metacognitive thinking

skills they studied in the Teaching Thinking Skills course, and whether they were reflective.

Researchers sent essay
topics to participants

Essays prepared by
participants and sent to
researchers

Researchers sent essays
prepared by ChatGPT
to participants

Participants' essays
evaluated by
researchers using a
rubric

Participants provided a
reflection paper

comparing their essays
with ChatGPT's

Participants examined

essays prepared by
ChatGPT

ChatGPT's essays
evaluated by
researchers using a
rubric

ChatGPT's and
participants' essays
compared using rubric
assesments

Participants' reflection
papers subjected to
content analysis

Figure-1 Research Procedure

In alignment with the overarching commitment to ethics, this study stringently
adhered to all provisions delineated in the "Higher Education Institutions Scientific
Research and Publication Ethics Directive." It is imperative to note that there were zero
instances of activities which might infringe upon the clauses stated under the "Actions

Against Scientific Research and Publication Ethics."
Ethical Review Board: Aksaray University Ethical Review Board
Date of Ethics Review Decision: 20.06.2023
Ethics Assessment Document Issue Number: 2023/04-12

RESULTS

Research Question-1: Is ChatGPT an effective source for academic research/studies?
Is it a reliable information source? Does it represent the information coherently? Is the
information provided by ChatGPT sufficient? Does ChatGPT use the correct references?

With the aim of replying to this question, essays prepared by ChatGPT (4.0) that
included answers to the two questions given below were evaluated according to the rubric.

The first essay provided by Chat GPT is given below:
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Essay Question-1: Can you explain similarities and differences between reflective and
metacognitive thinking adding required citations and references?

Reflective thinking and metacognition both focus on the abilities to monitor
and evaluate one’s own thought processes. These two concepts have overlapped
aspects and some distinctive features.

Similarities:

Both involve the individual being aware of his or her own thought processes
and managing these processes (Flavell, 1979).

Reflective thinking and metacognition enable individuals to be more effective
in problem solving, learning and decision-making (Zohar & Barzilai, 2013).
Differences:

Metacognition is generally a broader concept and encompasses an individual’s
ability to understand and control their own mental processes and strategies.
On the other hand, reflective thinking generally refers to the individual’s
process of evaluating a particular situation or experience (Schon, 1983).
While metacognition focuses more on learning and problem-solving strategies,
reflective thinking focuses more on evaluating and understanding learning
experiences and results (Kitchener, 1983).

While metacognition is often defined as “thinking about thinking,” reflective
thinking generally refers to reflecting on a situation or experience and is often
performed to improve a particular action or situation (Schon, 1983).
References:

Flavell, ]. H. (1979). Metacognition and cognitive monitoring: A new area of
cognitive—developmental inquiry. American psychologist, 34(10), 906.
Zohar, A., & Barzilai, S. (2013). A review of research on metacognition in
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The first essay topic was placed at the analysis level of Bloom’s taxonomy. When the
ChatGPT (CG) essay for this question was examined in terms of the accuracy of the given
information, it was found that its performance was good as two main similarities and three
differences explained in the literature were given. The second criterion in assessment was
defined as the coherence of the text. The CG essay lacked relation between paragraphs as it
provided most of the content in the form of a so-called “bullet point”. The essay, as a result,
was evaluated as unsatisfactory in this aspect. On the other hand, the essay was categorized
as good in terms of use of linking words within paragraphs such as “both, on the other hand,
etc.”. When it comes to focusing on one idea in each paragraph, the essay was again assessed

as good. The essay started with an introductory explanation, including the main idea, so it
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was scored as good regarding this aspect. The level of giving correct answers was found to
be good because the CG provided all required answers. The last criterion in the rubric was
use of thecorrect references. The CG provided four references in the essay, as can be seen
above. When the two references, Flavell (1979) and Zohar and Barzilai (2013), were
analyzed, the given information was verified. Yet, the information cited from Schén (1983)
by ChatGPT could be partly authenticated. When it comes to the fourth reference, Kitchener
(1983), the cited information could be found partly again since the cited work did not include
the topic “reflective thinking.” So, the overall performance in terms of using correct
references was unsatisfactory. The second essay provided by Chat GPT is given below:
Essay Question-2: What are the similarities and differences between the sub-skills that

Facione (2011) and Swartz and Parks (1994) put forward regarding critical thinking? Which
one is more logical? Why? Can you explain these by adding required citations and
references?

Facione (2011) evaluates critical thinking through seven key skills or sub-

skills:

Interpreting: Understanding and explaining communication.

Analysis: Determining the relationships of claims and arguments.

Evaluation: Determining the strength of an argument.

Inference: Identifying conclusions and constructing arguments.

Explanation: Expressing results and experiences clearly.

Self-correction: Identifying and correcting mistakes and biases.

Cognitive integrity / Coginitive ethics: Evaluating and appreciating your

own thoughts and those of others.

On the other hand, Swartz and Parks (1994) conceptualize critical thinking

as a set of different “thinking tools” and focus on teaching these tools across a

variety of disciplines and contents. These tools usually include:

Comparison and classification.

Exemplification.

Analysis of contrasts and anomalies.

Analysis of sensitivity and assumptions.

Cause and effect relationships.

Evaluation and judgment.

Creating hypotheses.

Critical thinking, in both approaches, includes sub-skills such as analysis,

evaluation, inference and explanation. However, while Swartz and Parks’

approach focuses more on thinking processes, Facione’s approach focuses

more on thinking abilities.

Determining which approach “makes more sense” often depends on the

instructional purpose, the learning context, and the specific needs of the

student. Facione’s approach is perhaps more general and comprehensive, but

57



\‘ Dilekli & Boyraz

Swartz and Parks’ approach is perhaps more concrete and useful for teaching
and practice.

References:

Facione, P. A. (2011). Critical Thinking: What It Is and Why It Counts.
Insight Assessment.

Swartz, R. ]., & Parks, S. (1994). Infusing the Teaching of Critical and
Creative Thinking into Content Instruction. Pacific Grove, CA: Critical
Thinking & Software.

The second essay topic was placed at the analysis and evaluation levels of Bloom’s
taxonomy. The text provided by the CG for this essay was evaluated as unsatisfactory in
terms of the accuracy of the given information. That is because the CG added one more
dimension for critical thinking sub-skills, which was cognitive integrity/cognitive ethic,
which was not verified from the cited reference (Facione, 2011) by the researchers. Similarly,
the CG presented seven critical thinking sub-skills citing Swartz and Parks (1994), but five
of them (Comparison and classification, Exemplification, Analysis of contrasts and
anomalies, Analysis of sensitivity and assumptions, Evaluation and judgment) were given
in the other types of thinking skills, such as analytical thinking, problem solving, and so on
rather than critical thinking in the given reference. When it comes to the coherence of the
text, it was seen that the text was mostly in the form of so-called bullet-point form, together
with three short paragraphs. Besides, these paragraphs were not connected to each other. In
this respect, the text was found to be unsatisfactory. On the other hand, sentences within the
same paragraph were linked to each other through linking words that showed contrasts and
cause-and-results relationships. Therefore, the text was rated as good in this respect. The
text was rated good again in terms of focusing on one idea in each paragraph. For example,
the following paragraph directly focused on comparing two approaches to critical thinking
as required by the essay topic:

Critical thinking, in both approaches, includes sub-skills such as analysis,
evaluation, inference and explanation. However, while Swartz and Parks’
approach focuses more on thinking processes, Facione's approach focuses more
on thinking abilities.

The text was evaluated to be good again in terms of indicating the main sentence as
CG provided the main idea in the last paragraph of the text:

Determining which approach “makes more sense” often depends on the
instructional purpose, the learning context, and the specific needs of the
student. Facione's approach is perhaps more general and comprehensive, but
Swartz and Parks’ approach is perhaps more concrete and useful for teaching
and practice.

The level of giving correct answers was unsatisfactory because the expected number
of items concerning sub-skills of critical thinking proposed by the two approaches by
Facione (2011) and Swartz and Parks (1994) was 12, while the CG provided 14 items, only

seven of which were correct. This second essay was not evaluated in terms of the last
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criterion in the rubric, which was the use of correct references, as the essay topic already
limited the content to two references.

Research Question-2: How was the performance of participants compared to
ChatGPT’s?

Participant-1's (P1) essay was evaluated using the same rubric, and it was seen that
the participant explained two main similarities and three main differences, so the
performance was rated as good in terms of the accuracy of the given information. When it
comes to the coherence of the text criterion, P1 essay was evaluated as good in terms of
relation between paragraphs, use of linking words within paragraphs, and indicating a main
sentence. However, it was rated as fair in terms of focusing on one idea in each paragraph
since there was too much repetition in different paragraphs. For example, P1 started three
paragraphs with these sentences below, all of which indicating a very similar idea:

Paragraph-1: “Reflective and metacognitive thinking are interrelated thinking skills...”

Paragraph-5: “Reflective and metacognitive thinking are complementary skills...”

Paragraph-6: “Reflective and metacognitive thinking are not apart, they are together...”

Since the essay started with an introductory explanation including the main idea, it
was scored as good regarding this aspect. The level of giving correct answers was found to
be good as P1 provided all required answers. Since there were not any citations within the
text or references in the end, P1’s performance in terms of using correct references was found
to be unsatisfactory. As a result, P1 had a similar performance with CG in terms of the
accuracy of the information and level of giving correct answers, while P1 had a better
performance in terms of the coherence of the text and CG had a better performance in terms
of using correct references.

Participant-2’s (P2) essay was evaluated as fair in terms of the accuracy of the
information since there was a misconception in terms of the two skills compared: “The fine
detail that separates reflective thinking and metacognition skills is; Metacognition is the cognitive
process of the individual based on the pros and cons of the individual’s learning; Reflective thinking
is; We can say that it is the individual’s ability to evaluate himself in general and realize what is
suitable for him based on his pros and cons.” P2’s performance in terms of the coherence of the
text was good in all sub-dimensions because relations were provided between paragraphs,
linking words were used within paragraphs, each paragraph focused on one main idea, and
the essay started with a main sentence. The essay was evaluated as unsatisfactory in terms
of the level of giving correct answers since there was a misconception of terms and
inappropriate examples were given: “...As a result of a student realizing that his desire to study
decreases when he spends too much time on the internet; He makes study plans by limiting the time
he spends on the internet (Reflective thinking)...” This example is more suitable for self-
evaluation sub-dimension of critical thinking. The use of correct references was
unsatisfactory as there was only one in-text and there was not a references part at the end
of the text. As aresult, P2 had a better performance only in the coherence of the text criterion,
while in all other three criteria CG showed a better performance.
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Participant-3'S (P3) essay was assessed as good in terms of the accuracy of the
information. When it comes to the coherence of the text, the essay was found fair in terms
of focusing on one idea in each paragraph and relations between paragraphs because some
paragraphs indicated both similarities and differences, and none of the paragraphs were
linked to previous or coming paragraphs. For example, while second paragraph explained
similarities between the two terms, third paragraph explained differences between them,
and the fourth paragraph contained both similarities and differences. P2’s performance was
good in terms of using linking words within paragraphs and indicating a main sentence.
The level of giving correct answers was good. On the other hand, there weren’t any in-text
citations or references at the end, so the performance in terms of using correct references
was unsatisfactory. As a result, P3 performed better in terms of the coherence of the text
while the performances of P3 and CG were the same in terms of the accuracy of the
information and the level of giving correct answers. CG performed better than P3 in terms
of using correct references.

Participant-4’s (P4) essay was found to be good in terms of the accuracy of the
information, as all the information provided by the participant was correct. The essay was
evaluated as good in terms of the coherence of the text in all its sub-dimensions. The level
of giving correct answers was evaluated as fair since one item was missing in both
similarities and differences dimensions. When it comes to the last criterion, which is the use
of correct references, it was assessed as unsatisfactory as there was only one in-text citation,
which was not provided as a reference part at the end of the text. As a result, P4 performed
the same as CG in terms of the accuracy of the information and was better than it when it
comes to the coherence of the text. However, ChatGPT performed better than P4 in terms of
the level of giving correct answers and using correct references.

Participant-5's (P5) essay was evaluated as good in terms of the accuracy of the
information. As P5 provided similarities and differences in the form of bullet-points
separately at first and then explained them in detail paragraph by paragraph, the assessment
for the coherence of the text was good in all sub-dimensions. P5’s performance in terms of
the level of giving correct answers was good again. The use of correct references, on the
other hand, was unsatisfactory since there weren’t any in-text citations or a references part
at the end of the text. As a result, P5 performed the same as ChatGPT in terms of the accuracy
of the information and the level of giving correct answers. On the other hand, P5 performed
better than ChatGPT in terms of the coherence of the text and worse than it in terms of using
correct references.

P1’s essay-two performance was evaluated, and it was found that P1’s performance in
terms of the accuracy of the given information was unsatisfactory because P1 explained
Facione’s classification of critical thinking sub-skills while Swartz and Parks’ classification
was not provided correctly. There was a limited relationship between paragraphs; various
ideas were placed within one paragraph; there was a limited use of linking words within
paragraphs, and there was not a clearly stated main idea; so, the coherence of the text was

evaluated as unsatisfactory. Since half of the information provided by P1 was not accurate,
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P1’s performance in terms of the level of giving correct answers was unsatisfactory again. It
is to be noted here that P1 had a personal judgment as required by the second part of the
essay topic. As a result, ChatGPT outperformed P1 in terms of the coherence of the text, but
they performed equally in terms of the accuracy of the given information and the level of
giving correct answers.

P2’s performance in terms of the accuracy of the given information was good as P2
provided and matched all sub-dimensions explained by two resources. The overall rating in
terms of the coherence of the text was good since P2 set relations between paragraphs, used
conjunctions within paragraphs, focused on one idea in each paragraph, and indicated a
main sentence. Similarly, P2 was rated as good in terms of the level of giving correct
answers. As a result, P2 performed better than ChatGPT in all aspects of the evaluation.

When P3’s essay two was examined, it was seen that P3 explained nine sub-
dimensions, while 12 was expected. So P3’s performance in terms of the accuracy of the
given information was good. The coherence of the text, similarly, was good since relations
between paragraphs were provided, in-paragraph links were set, paragraphs included only
oneidea, and a main idea was indicated. As three sub-dimensions were missing in the essay,
the rating of the level of giving correct answers was fair. To conclude, P3 performed better
than ChatGPT in all three aspects.

P4’s performance in terms of the accuracy of the given information was good because
P4 provided all twelve sub-dimensions as stated in the two resources. The text's coherence
was also strong since there were connections between paragraphs, interconnections within
paragraphs, only one thought per paragraph, and indications of the core topic. The level of
giving correct answers was also good, as all sub-dimensions were explained correctly. As a
result, P4 had a better performance than CG for all criteria.

P5’s performance in terms of the accuracy of the given information was fair since
Facione (2011)’s three and Swartz and Parks (1994)’s two sub-dimensions were missing. On
the other hand, the given sub-dimensions were matched. The assessment of the text's
coherence was good in all sub-dimensions since P5 initially listed the similarities and
contrasts in distinct bullet points before going into more depth about each one in a
paragraph. Also, there were many linking words that increased the readability. When it
comes to the level of giving correct answers, it was rated as fair since P5 added two sub-
dimensions, namely curiosity and being systematical, which couldn’t be verified in the
given resources. To conclude, P5 performed better than CG in all aspects.

Research Question-3: Did the participants use critical thinking skills while writing
reflection papers?

Self-reflection Reports for Essay-1

P1 indicated in the reflection report that he agreed with the content provided by CG,
saying that “... The explanations stated in the essay helped us to understand better the similarities
and differences between reflective and metacognitive thinking skills...” Besides, he took the
information and citations provided by CG for granted as he clearly expressed: “...I agree

with the whole content presented in this essay.” On the other hand, P1 pointed out that his essay
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was better than CG’s because P1 did not only explained similarities and differences but also
examined relations between the two types of thinking skills: “These two skills are intertwined
so it is impossible to explain these terms without mentioning their relationship. In my essay, 1
mentioned about this relationship, but ChatGPT did not...” P1, according to the reflection paper,
recognized his own scientific deficiencies while examining CG’s essay by expressing:
“...Metacognition is a wider term than reflection and I would set my essay over this...”

According to her reflection paper, P2 conceded most of the content provided by CG.
The point that she disagreed was expressed as: “I disagree the idea that metacognitive thinking
is a wider term than reflective thinking which was claimed by ChatGPT.” P2 found her essay
scientifically better than CG’s and indicated it as follows: “Mine is better because I made
inferences by searching for information in a long while. I presented it in my essay by synthesizing
them.” Similarly, P2 found CG’s deficient as it lacked coherence in presenting the content
and providing inferences: “The content in the essay composed of different parts which are not
related to each other, and it does not reach any results.” P2 clearly indicated that she did not want
to take anything from CG’s essay as she found many deficiencies in that work.

P3 agreed with the ideas provided in CG’s essay indicating that “I especially agree with
the ideas claimed related to metacognition as one of the mostly discussed topics in philosophy is
thinking about thinking... Since reflective thinking helps students deciding positive and negative
sides of learning experiences, I agree with the ideas proposed in this essay.” P3 does not find CG'’s
essay better than hers and explained it as: “I prepared my essay by analyzing many resource
books; however, there are only 3 references in ChatGPT’s essay.” According P3 the main problem
in CG’s essay is the lack of explanation and presenting the content in the form of bullet
points: “The essay consisted of bullet points, and it lacks coherence.” P3 stated that she would add
the following idea stated by CG to her essay: “Reflective thinking and metacognition provides
individuals with being more active in problem solving, learning and decision making.”

P4 admitted most of the ideas indicated by CG by indicating that she wrote similar
things as provided in CG’s essay. There was a point that she disagreed, and she explained
it as follows: “I don’t agree that metacognitive thinking covers reflective thinking...” P4 found
CG’s essay better than hers due to citations given by CG. When it comes to the deficiencies
of the essay, P4 stated that there weren’t any concrete examples while explaining the issue:
“There is no interpretation and examples in ChatGPT’s work...” Finally, P4 explained that there
wasn’t anything she wanted to transfer to her essay, and she explained it as follows: “I read
a lot of information and made interpretations while preparing my essay; however, there is
not interpretation in CG’s essay.

P5 stated that she acknowledged all of the ideas indicated in CG’s essay. On the other
hand, she found her essay scientifically better than CG’s claiming that: “I research the topic in
many various sources and gave examples and details in order to increase understandability; however,
in ChatGPT’s essay there were many short definitions only without any examples...”

Self-reflection Reports for Essay-2

According to the reflection paper of P1 for essay two, P1 admitted all the claims by
CG except that “ChatGPT indicated that Facione’s approach was overwhelming than Swartz and
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Park’s, but I think it depends on the teaching approach...”. P1 stated that his and CG’s essays
were scientifically equal. On the other hand, P1 explained that CG didn’t explain mutual
and different points of the two approaches. P1 declared that he would like to add his essay
two points from CG’s: “...I would like to add cognitive integrity and ethic sub-dimensions to my
essay...”

P2 indicated that she agreed most of the content proposed by CG; however, she stated
that she couldn’t find cognitive integrity and ethic sub-dimensions in the proposed
resources. She found her own performance in essay two better than CG because of the lack
of coherence and understandability in its essay. Furthermore, CG’s essay was criticized as
being in the form of copy-paste taken from search engines. P2 surprisingly wanted to add
her essay cognitive integrity and ethic sub-dimensions as they were indicated in CG.

P3 stated that she agreed with the ideas claimed in CG'’s essay as there were many
mutual points between her and its essay. Yet, there were also ideas that P3 didn’t agree on:
“...I am on behalf of Swartz and Park’s classification but ChatGPT does not support one of them
clearly...” P3 indicated that CG’s essay would be better than hers in terms of scientific aspect
as CG would use documents in different languages other than Turkish: “...ChatGPT’s essay
may be more scientific than mine because I have no opportunity to check academic papers in other
languages than Turkish...” Yet, P3 evaluated CG’s essay as insufficient in terms of detailed
explanation and exemplification. She added that she would like to transfer following
sentence into her essay: “...Since I couldn’t recognize that detail, I would like to add the following
comment into my essay: “Both approaches include sub-skills such as critical thinking, analysis,
evaluation, implication and explanation. However, Swartz and Park’s approach mostly focuses
on thinking processes while Facione’s focuses on thinking skills.”

P4 explained that she agreed on the ideas stated by CG except those about Swartz and
Park’s as CG proposed more sub-dimensions than hers. According to P4, her essay was
better than ChatGPT’s and the main deficiencies of CG’s essay were lack of coherence and
inferences: “I don’t want to transfer anything to my essay from ChatGPT’s as it all included copy
and paste information...In this essay we were supposed to give our interpretations and inferences...”

P5 explained that she agreed on all claims by CG: “I agree everything as similarities and
differences have been clearly stated...” She found her essay better than CG’s since she provided
more examples. She indicated that she would add a part of the similarities and differences
proposed by CG as she hadn’t included them in hers and found her essay more limited in
terms of this aspect: “...I wrote limited number of similarities and differences compared to
ChatGPT...”

Research Question-4: Do the participants find using CG for academic purposes
ethically appropriate? Are they willing to use it in future research?

According P1 using CG in academic purposes may be ethical; however, data reliability
and privacy, accuracy of the algorithm, authenticity and humanitarian responsibility may
be problems. P1 explains it as follows: “...As a result, by taking into ethical concerns ChatGPT
can be used in the research...” P1 expressed that he would be willing to use ChatGPT only for

literature review to save time in the future research.
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According to P2, using CG for academic purposes is not ethical because it is composed
of a “copy and paste” algorithm. She indicated “It is an algorithm based on copy and paste, so it
is not ethical to use it...” So, she rejects to use CG in the future research by saying that
“Learning is a cognitive development and reaching the information from pre-ready resources does not
provide any benefits in terms of cognitive development. You learn only when you read and research
yourself.”

P3 finds using CG in academic research ethical by indicating: “I googled these two terms
and found many articles. ChatGPT does the same and presented us by refining them...” Besides, P3
explained open willingness to use CG in future research as she explains: “Using ChatGPT
saves time, especially when you review the literature...”

According to P4, there are not any ethical considerations in using CG in academic
works; however, it may produce stereotype works unless the content provided by CG
reproduced by human beings: “Stereotype works are obstacles in front of the development of
science and using ChatGPT without any interference may not help scientific development...” She
stated that she would use CG in future research for literature review but also filtering it

through her mind.

P5 does not find using CG for academic purposes ethical: “The information that is not
learned does not belong to the individual... I don’t think that an essay prepared by Al would belong
to learners... Al uses limited resources...”

DISCUSSION

The first research question aimed to investigate ChatGPT’s effectiveness in academic
research. When ChatGPT’s first essay on comparing reflective and metacognitive thinking
was analyzed under the four criteria, it was seen that ChatGPT explained similarities and
differences between the two terms correctly. As a result, ChatGPT’s performance in
providing information for a question at the analysis level of Bloom’s cognitive taxonomy
can be evaluated as successful. Besides, ChatGPT was good at presenting the content in the
form of an essay in terms of using linking words within paragraphs, placing only one idea
in each paragraph, and indicating a main sentence, while there was a lack of providing
relations between the paragraphs. Although it was rated as fair in terms of coherence, it
might be developed in this area. When it comes to the level of giving correct information, it
was seen that ChatGPT performed mostly well. Yet, when the cited works were analyzed,
some problems were found. Firstly, ChatGPT cited Flawell (1979) for the information it
provided on reflective thinking; however, when this work was analyzed by the researchers,
the term “reflective” was found only in one sentence, and that sentence does not include the
information provided by ChatGPT. Secondly, the statement cited from Zohar and Barzalai
(2013) could not be found in the given source, either. Thirdly, when the sources of Schén
(1983) and Kitchener (1983) were examined, some of the statements presented by ChatGPT
by referring to these sources could not be found. Through the reference to Schon (1983),
definitions of the concepts of reflective and metacognition were made, but the terms

metacognition and metacognitive were never used directly in the related book. Yet, the
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definitions were accurate. In this case, it can be concluded that ChatGPT may have obtained
the relevant definitions not directly from this source but from secondary sources referring
to it. According to Dwivedi et al. (2023), even though ChatGPT is very sophisticated, it is
still an AI model that relies on correlations and patterns it has learned from training data to
function, which means that the text that is created could include errors, prejudices, and other
types of false information that could undermine the validity of academic study. What is
more, papers with minor originality and faults that go unnoticed are becoming more and
more common, and ChatGPT will exacerbate this issue and provide articles that are
frequently right but often compelling. This might, after all, skew scientific evidence,
encourage plagiarism, and disseminate false information. Then, it would be advised to warn
learners about these issues and develop a critical perspective with them in terms of using

ChatGPT for academic purposes.

The second essay topic is a question at both the analysis and synthesis levels. The CG
was found unsatisfactory in terms of the accuracy of information and the correct answer
rate criteria in this question because five of the fourteen skills defined as sub-dimensions of
critical thinking by referring to Facione (2011) and Swartz and Parks (1994) could not be
found in the relevant sources. The CG states that he found four of these skills in Swartz and
Parks (1994) and one of them in the other source. Swartz and Parks (1994) is the source
where the CG makes the most mistakes in the essay. The relevant work is a book and is not
open access on the internet, so it is possible that information might be taken from open
access published secondary sources that cite this source, and this may have caused the
problem. There are a number of research in the literature pointing out the incomplete or
outdated knowledge as a limitation of the CG (Hariri, 2023; Ray, 2023). In terms of
coherence, the CG's performance was found to be fair because, except for the inter-
paragraph relationship criterion, CG was able to express the information appropriately and,
more importantly, finally reach a synthesis-level conclusion by making a judgment.
Mitrovic et al. (2023) also indicate that CG has the capacity to produce grammatically perfect
and convincingly human responses to numerous inquiry types from various fields.
Thereupon, learners might be directed to examine CG’s language use to improve and
encouraged to ask CG’s decisions in complicated situations (academic work and research)
to have a starting point for themselves rather than copying it.

When the participants' reflective reports on CG were analyzed, it was seen that all
participants except one accepted the information provided through in-text citations as
correct. In this respect, it can be said that these participants did not use the sub-skill of
controlling data reliability, which is a part of critical thinking skills, despite having taken a
graduate course on this subject. The only participant who was skeptical about the accuracy
of the information said that she could not check the accuracy of the information by
expressing the possibility that CG could search in different languages. The literature holds
a debate about whether using CG has the potential to decrease critical thinking and
creativity (Plebani, 2023; Sallam et al., 2023). If this is the case, then the onus should be on
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educators not to avoid the use of CG and label it as a tool to be avoided, but to pioneer good
examples of how to use it and provide guidance on how to harness its potential,
accompanied by critical thinking. In addition, it is seen that all participants stated that their
essays were better in terms of creating the text from a holistic point of view, supporting the
explanations by giving examples, and making connections within and between paragraphs.
The reason why four of the five participants criticized CG for not giving concrete examples
and not elaborating the narrative in terms of the coherence and comprehensibility of the
narrative may be the habits they have acquired in their education so far. Because in the
Turkish education system, the tradition of discussing the topic through examples is
dominant, and participants wrote their essays by providing examples. However, CG did not
place any examples in its two essays, which is not surprising as the prompts used did not
include any demand to provide examples. In fact, the participants also expressed opinions
about CG's essays such as whether they were clear, core, short or concise. Again, three out
of five participants stated that they wanted to include the main idea sentences given by CG
in their essays. In this respect, CG can be seen as adequate in making short and clear
evaluations by presenting the main idea, which makes it an important source when learners

lose their way.

A general evaluation of the participants' and CG’s first essays in terms of the four
criteria in the rubric reveals that CG was behind the participants only in terms of coherence,
but in all other criteria, CG performed either equal to or better than the participants. In terms
of the accuracy of the information, no participant outperformed CG. When the performances
of the second essay were compared, it was observed that all participants, except one,
outperformed CG in all criteria. The main reason for this difference between the
performances of the participants and CG in the two essays may be that there were no
resource limitations in the first essay and open access resources could be used. On the other
hand, the sources that should be used for the second essay were specified in the question,
and one of these sources (Swartz & Parks, 1994) is a book that is not open access, so it is
likely that CG could not access it directly. As a result, CG created this essay based on limited
and incomplete information and did not perform better than the participants. This indicates
that using CG when resources that it could/should use are not open-access, its potential is
limited and expectations should be kept low in terms of the performance. This can be an
advantage when the aim is to limit learners” use of CG while it is a big disadvantage if

learners need Al support due to a lack of time.

The participants performed similarly to CG in their first essay, but according to the
self-assessment results in their reflective reports, they think that they performed better than
CG because all participants except one stated that they did not have anything they wanted
to take from CG's essay into their own essay. On the other hand, in the second essay,
although all but one of the participants performed better than CG in all aspects, four of the
participants stated that they wanted to take information, ideas, or insights from CG’s essay.
This may be because CG provided more information than the participants by giving

_ Dilekli & Boyraz
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citations, even if incorrectly. According to the comparisons made by the students, they
accepted the extra items presented by CG, which were incorrect, as correct. From this point
of view, the participants did not feel the need to check the reliability of the data, even though
they had previously learned it in the course and prepared an essay about it. Accordingly,
CG could not mediate the use of higher-order thinking skills, even though participants were
directed through questions in reflection papers. It seems that these four participants
performed self-evaluation, a sub-dimension of critical thinking, incorrectly. Only one of the
participants stated that she did not have the opportunity to check the data reliability by
expressing the possibility that the cited information provided by CG might be taken from
the sources written in different languages, and therefore she did not want to transfer any

information to her own study.

Three out of five participants did not see any ethical problem in the use of CG in
academic studies, and these participants stated in their reflective reports that there were
sections that they could transfer from CG's essay to their own essays. From this point of
view, it can be said that there is consistency in the opinions of the participants in their
reflective reports. These participants also stated that they would filter the information they
would receive from CG through their own filters, which they did not do according to
reflective reports. Accordingly, it can be concluded that these participants think that CG can
be an important source of information, but they do not trust it completely. On the other
hand, the other two participants do not consider the use of CG in academic research ethically
appropriate and do not think that there can be a transfer of knowledge from CG's essay to
their own essays. It is to be noted here that the literature is full of ethical considerations in
using CG in the academic context in many fields (Liebrenz et al., 2023; Stahl & Eke, 2024).
Since it would be impossible and, more importantly, unnecessary when the advantages it
provides are considered to prohibit using CG in carrying out academic tasks, learners can
be supported to use it in a more lecturer-controlled way in which ethical issues are
eliminated. The lecturer-controlled way expressed in the previous sentence does not intend
to highlight censoring but providing limitations in which learners will not get lost, save time
and energy, and actively use higher order thinking skills, as the researchers of this article
tried to reach. This might lead to CG or Al being a tool for transformation of education rather
than fraud.

LIMITATIONS AND RECOMONDATIONS

The research is limited to the data obtained from the study group. In addition, since this is
a qualitative study, it is difficult to reach generalizations. Another limitation is that critical,
analytical, and reflective thinking, metacognition, and decision-making skills under higher-
order thinking skills were examined; skills such as creative thinking and problem solving
were not addressed. In addition, research can be conducted on the use of Al in the areas of

creative and problem-solving thinking skills.
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For future research, a similar study can be conducted with a larger sample group using a
quantitative method and more generalizable results can be obtained. The participants in this
study were graduate students; the results can be compared by applying the study to study
groups consisting of students with different educational levels. Studies can be conducted to
develop guidelines on how artificial intelligence applications can be used in academic

studies by adhering to scientific and ethical principles.
CONCLUSION

In conclusion, in this study, which was conducted to determine whether using CG
prompts students to think more deeply through reflection reports, it was observed that most
of the participants accepted all the information presented by CG based on a citation as true
and did not feel the need to control data reliability, and they could be manipulated by CG
while doing self-evaluation. In addition, although there were questions that encouraged
them to think critically and reflectively while preparing their reflective reports, in which
they compared their essays with CG and although they had taken a graduate level course
on the teaching of higher-order thinking skills, it was understood that they could not show
the expected performance in using higher order thinking skills except for one participant. It
was observed that the reason why two participants did not transfer content from CG’s

essays to theirs was not due to ethical concerns rather than the data reliability.
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INTRODUCTION

The change and development in the visual arts with technological developments and
the opportunities offered by computers have also affected the concepts of art education and
what and how to teach in educational programs. Visual arts teacher candidates must have
competencies in traditional and contemporary art concepts to be well-equipped art
educators in all aspects (Tepecik & Tuna, 2001). Art educators argue that its education
should adapt to the changing structure of today’s art (Mayo, 2007; Ozdemir, 2022).

While technological developments lead to significant changes in the creation and
presentation of art works, some studies need to be carried out in their evaluation. It is
thought that there is a need for courses in institutions that train visual arts teachers, in which
both applied studies contribute to the understanding of contemporary art and courses
encourage students to read, write, think, and discuss. It is thought that the variety of courses
on contemporary art education technologies should be increased to gain the ability to
understand and interpret new understandings of art (Demirtas & Ozcelik, 2021; Oliveira,
Oxley & Petry, 2006; Patton & Buffington, 2016).

When issues related to the use of technology in art and the review and arrangement
of curricula are discussed, it should be noted that the use of technology is not new. What is
meant by technology is not only the use of technology such as computers but also the use of
modern tools and adequate equipment in the educational environment. Technology has
supported artistic and creative expression in terms of tools, materials, and development for
centuries (Robyler & Doering, 2010; Taylor & Carpenter, 2007). Especially in recent times,
media literacy, art education-technology integration, STEM applications, online education,

etc. have begun to come to the fore in art education, similar to other fields.

The concept of media literacy has been defined in different ways, each emphasizing a
different aspect. According to the general definition of Aufderheide (1993), media literacy
is expressed as "a citizen’s ability to access, analyze, and produce information for certain
results". Chu and Lee (2014) considered media literacy a life skill, especially for young
people, to critically understand, analyze, and influence the media. Bulger and Davison
(2018) evaluated media literacy as skills that support critical participation with the
information presented by the media and provide ways to deal with fake news.

Media literacy, which emerges as an educational approach of the 21st century, is seen
as an important factor in developing the knowledge and skills necessary for lifelong
learning in a constantly changing world (Alexander & Galina, 2020; Moto et al., 18; Thoman
& Jols, 2008). Media literacy requires both individuals’ knowledge, media literacy skills, and
critical understanding, analysis, interpretation, judgment, and active participation abilities
(Buckingham, 2003; Domine, 2011; Sachdeva & Tripathi, 2019).

Although media use has benefits in constructing knowledge, research (Steeves, 2014;
Wineburg et al., 2016) shows that young people have difficulty evaluating media content.

73




Iz

Students report that they are taught basic digital literacy competencies in school, such as
searching online and verifying information, but research has shown that students have
limited knowledge about the business aspects of online sites and platforms (Abrosimova,
2020; Eshet, 2004; Steeves, 2014). Similarly, students cannot effectively reason about
information found on the internet (McGrew, Ortega, Breakstone & Wineburg, 2016 and have

difficulty analyzing various media messages (Wineburg et al., 2016).

After emphasizing that media literacy education is a basic need, UNESCO published
the Grunwald Declaration on Media Education in 1982. The declaration emphasizes that the
conscious use of communication tools and products and media education are important at
every stage of human life (UNESCO, 1982).

Stating that media literacy should be expanded to include digital media in the
Grunwald Declaration, UNESCO has prepared guidelines focusing on digital media
literacy. The resource titled "Media and Information Literacy: Policy & Strategy Guidelines",
published in 2013, provides information about the knowledge and skills needed by societies
in the use of new communication tools, including the Internet, and in the production of
content. More than 70 countries are addressing the seriousness of this issue by enacting
various activities related to media and information literacy. This study conducted by
UNESCO is important because it is the first to combine the concepts of information literacy
and media literacy, considering the right to access knowledge and information and to
exercise freedom of expression through new communication technologies (UNESCO, 2013).
The idea of current media literacy refers to a structure (Kapucu et al., 2021; Koltay, 2011)
that includes integrated media environments of print, audio-visual, computer, mobile
phone, and other smart technologies. Media literacy is generally defined as a skill set that
encourages critical interaction via media messages (Livingstone, 2004; Hobbs and Jensen,
2009; Lahdesmaki & Maunula, 2022).

Efforts to integrate information and digital technologies into education have revealed
the need to improve teachers” proficiency in technology use (Gilcii et al., 2013; Keser and
Cetinkaya, 2013). Within the scope of the National Educational Technology Standards-NETS
(National Educational Technology Standard), teachers should be able to focus on how
technology facilitates learning and creativity in students and contribute to the development
of technology-enriched learning environments. It also emphasizes that they should have
basic competencies such as being able to work in harmony with the digital age and conduct
research (NETS-T, 2008).

Technology integration in education means that students benefit from new
technologies at a maximum level in line with the goals specified in the curriculum and use
these technologies extensively in their learning process. Technology integration is part of
every lesson, unit, or activity. It is defined as using or combining technology with teaching
and learning strategies to meet the standards and learning outcomes of the program (Davies
& West, 2014; Ramorola, 2013; Susanto et al., 2020). In Turkey, there are no criteria for media
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literacy competencies among the general competencies of the teaching profession (OYGM,
2020). However, few studies have addressed teacher candidates” technology readiness and
technology integration self-efficacies, technology integration self-efficacy perceptions, and
digital competence levels. In this respect, this study is expected to contribute to the literature
regarding the variables discussed in the research. It is thought that the ability to integrate
technology into education is directly related to media literacy and the effective use of digital
materials in learning-teaching processes. However, the lack of sufficient data on teachers’
use of digital materials in their courses may negatively affect policies regarding technology
integration. In this context, determining whether visual arts teacher candidates use digital
materials in their courses and the contributions of the digital materials used in STEM

education will undoubtedly produce important results in art education.

STEM approach is an education that brings together many disciplines, aiming to
transform theoretical knowledge into practice and product, and educates students who
think, question, research, and invent together with the requirements of the age and
developing technology (Tytler, 2020; White, 2014). The most important task for the
emergence of these students falls on the teachers. It is thought that teachers with high STEM
proficiency will use different methods and practices in their professional lives and will have
student-centered courses integrated with technology. The teachers’ use of student-centered
methods and their ability to bring together different disciplines, as in STEM activities, make
them the best guide in teaching course objectives. Their inadequacy in designing STEM
activities also reflects their teaching of subjects in different disciplines (Knowles, 2017; Lo,
2021; Shernoff et al., 2017).

In their research, aimed at determining the self-efficacy and concerns of Hong Kong
teachers about STEM education, Gene, Jong, and Chai (2019) found that only 5.53% of the
participants saw themselves as well prepared for STEM education. Participants had intense
knowledge, management, and outcome concerns regarding the implementation of STEM
education in their schools. Therefore, researchers state that there is an urgent need for clearly
expressed professional development and pedagogical and technological skills for teachers
to increase their self-efficacy in implementing STEM education (Bicer et al., 2020;
Shahidullah, & Hossain, 2022; Woolfolk, Winne, Perry, & Shapka, 2009).

When studies on STEM education are examined, it is seen that importance should be
given to the training of teachers and teacher candidates before the application of STEM
education to students. It is stated that teachers and teacher candidates have the necessary
knowledge about STEM education, but they do not have the competencies to implement it.
Thus, in this study, teacher candidates” STEM education self-efficacies was examined
according to relational research methods. As one of these studies, Dadacan’s (2021) study
examined teacher candidates’ self-efficacy, awareness, and tendency to use STEM
applications in terms of gender, department, and university variables. In their research, they
used Yaman et al. (2018) STEM applications teacher self-efficacy scale and found that teacher
candidates’ self-efficacy for STEM education was at a medium level and did not differ
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regarding any of the variables mentioned. Although teacher candidates” self-efficacy levels
for STEM education are of critical importance in determining their decisions on integrating
STEM activities in learning environments (Kurup et al., 2019; Thibaut et al., 2018), media
literacy and technology integration skills are thought to be important as strong predictors
of future STEM performances (Thompson & Kanasa, 2016). Therefore, studies are needed to
be conducted on the impact of technology-related variables on both determining the self-
efficacy levels of teacher candidates for STEM education and transforming them into

performance.

The people who are primarily responsible for the implementation of STEM education
in teaching-learning processes are teachers and teacher candidates (Wang, 2012; Wang,
Moore, Roehring, & Park, 2011). In contrast, the professional and technological knowledge
of teacher candidates affects the quality of education and student success (Jackson, Rockoff,
& Staiger, 2014). In this context, it is thought that integrating technology into teaching and
media literacy is important in STEM competencies of teacher candidates. It is seen in the
literature that studies have been carried out mostly in the science and mathematics field
regarding the integration of STEM competence, technology integration skills, and media
literacy (Cayak, 2019; Lin, Chai, Di, Wang, 2022; Yilmaz, 2019). However, in recent years,
there has been limited information on how competent visual arts teacher candidates are in
using the technologies needed in classes effectively and efficiently and in STEM and media
literacy. In addition, understanding the relationships among media literacy, technology
integration skills, and STEM application self-efficacy perception can play an important role
in the education of visual arts teacher candidates. Training programs to improve pre-service
teachers’ media literacy and technology integration skills can help them use STEM
applications more effectively in their classrooms. Research on this subject may help to better
understand the relationships between visual art teacher candidates’ media literacy,
technology integration skills, and STEM application self-efficacies perception. This study
examines the relationship between visual art teacher candidates’ media literacy and
technology integration skills and their self-efficacy in STEM applications. In relation to this
purpose, this study sought answers to the following research question and tested two

hypotheses.
Sub Problems:

What is the level of visual art teacher candidates’ self-efficacies in media literacy,

technology integration skills, and STEM applications?
Hypotheses:
H1: Media literacy positively affects self-efficacy in STEM applications.

H2: Technology integration skills positively affect self-efficacy in STEM applications.
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METHOD

Research Model
The relational survey model, a quantitative research method, was used in the research.
Participants

The research population consists of students studying in Visual Arts Teaching
departments at universities in Turkey. Due to the limitations of reaching the entire
population regarding time, cost, and accessibility limitations, the sample consisted of
students studying in four universities in the departments of Visual Arts Teaching. In this
context, the convenience sampling method, a nonrandom sampling method, will be used.
Queirds, Faria, and Almeida (2017) defined convenience sampling as a method that prevents
loss of time, money, and labor. The convenience sampling method is frequently used in
educational research and offers cost and accessibility advantages (Mujis, 2004). The
convenient sampling method is an approach that reduces time, money, and labor losses. The
researcher works on the most accessible and economical units to reach the required sample
size (Acharya et al., 2013). The reason for choosing the convenience sampling method in this
research is to select an easily accessible and applicable sample due to limitations such as
time, money, and labor. However, this method has some limitations in fully representing
the universe. This can be stated as a limitation of the study. In this context, forming the study
group of the research using the appropriate sampling method reduced the practical
difficulties in the research process and ensured the efficient use of limited resources. For this
purpose, the research was conducted with 204 visual art teacher candidates. One hundred
and thirty four of the teacher candidates were women and 70 were men. Again, 53 of the
participating visual arts teacher candidates were in the first grade, 51 in the second grade,

52 in the third grade, and 48 were senior students.

Data Collection Tools

The Media Literacy Scale, Technology Integration Skills Scale, and Teacher STEM

Applications Self-Efficacy Scale were used as data collection tools in the study.
Media Literacy Scale

The Media Literacy Level Determination Scale developed by zel (2018) was used in
this study. There are 16 items in the scale that determine the level of media literacy. The
reliability coefficient calculated by the developers was 0.82. Confirmatory factor analysis
and the reliability coefficient of the scale were calculated for this study. The scale was scored
as 1=never, 2=rarely, 3=sometimes, 4=often, 5=always. Confirmatory factor analysis was
used to verify the construct validity of the Media Literacy Scale. The findings of the analysis
indicated that the model fit values [x?>=250.58, x?/df=3.06, p<.001, CFI=0.95, RMSEA=0.10,
IF1=0.95, TLI=0.95, SRMR=0.07] were acceptable (Yurt, 2023). The lowest standardized factor
loading value of the items in the scale was 0.65, whereas the highest was 0.79. The
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Cronbach’s alpha reliability coefficient was calculated to be 0.94 for the Media Literacy
Scale.

Technology Integration Skills Scale

In this study, a five-point Likert-type scale developed by Wang, Ertmer, and Newby
(2004) was used to measure visual arts teacher candidates’ technology integration
competencies. The scale consists of 19 items and two subscales. All items in the scale form
consist of positive items. Teacher candidates to whom the scale was applied responded to a

5-category rating expressed as "never", "rarely

non non

, "sometimes", "often" and "always". The data
collection tool was designed to be filled in using the paper-pencil method, and all findings
were obtained in this context. Comparison and relational analyses can be made with the
total scores obtained from the scale or the total scores related to the sub-dimensions can be
made with the demographic or dependent variables to be used in the research. Within the
scope of this research, hierarchical confirmatory factor analysis was performed to test the
construct validity of the scale. The analysis results indicated that the model fit [x>=499.76,
x?/df=4.10, p<.001, CFI=0.94, RMSEA=0.10, IFI=0.94, TLI =0.92, SRMR=0.05] values were
acceptable (Yurt, 2023). The standardized factor loading values of the items in the scale were
0.70 at the lowest and 0.93 at the highest. The Cronbach’s alpha reliability coefficient was

calculated as 0.95 for the Technology Integration Skills Scale.
Teacher STEM Applications Self-Efficacy Scale

Ozdemir et al. (2018) developed the STEM Applications Teacher Self-Efficacy Scale to
measure the self-efficacy levels of teacher candidates. The scale consists of 18 items of 5-
point Likert type. These were rated “Never (1), Rarely (2), Sometimes (3), Often (4) and
Always (5).” Confirmatory factor analysis was used to verify the construct validity of the
Teacher Self-Efficacy Scale for STEM Practices. The findings of the analysis indicated that
the model fit values [x>=301.25, x?/df=2.74, p<.001, CFI=0.96, RMSEA=0.09, IFI=0.96, TLI
=0.94, SRMR=0.04] were acceptable (Yurt, 2023). The lowest standardized factor loading
value of the items in the scale was 0.72, whereas the highest was 0.90. The Cronbach’s alpha
reliability coefficient was calculated to be 0.92 for the Teacher Self-Efficacy Scale for STEM

Practices.
Data Analysis

Structural Equation Modeling was applied to test the relationship between visual art
teacher candidates’ media literacy and technology integration skills and their self-efficacy
in STEM applications. The data obtained were evaluated using SPSS 27.00 and AMOS 24
package programs. Arithmetic mean, standard deviation, correlation, and SEM analyses
were performed to evaluate the data.
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In structural equation model analysis, to verify the model fit x?/df (&lt; 5), the Root
Mean Square Error of Approximation (RMSEA) (&lt; 0.10), the Standardized Root Mean
Square Residual (SRMR) (&lIt; 0.08), the Comparative Fit Index (CFI) (&gt; 0.90), and the
Tucker-Lewis Index (TLI) (&gt; 0.90) indices were used, (Yurt, 2023).

Ethical considerations

In this study, all rules stated to be followed within the scope of "Higher Education
Institutions Scientific Research and Publication Ethics Directive" were followed. None of the
actions stated under the title "Actions Against Scientific Research and Publication Ethics",

which is the second part of the directive, were not taken.

Ethical review board name: Kiitahya Dumlupina University Chairmanship of the
Social and Humanities.

Scientific Research Ethics Committee Date of ethics review decision: 02.02.2024.

Ethics assessment document issue number: 34.

RESULTS

First, the study included descriptive statistical findings regarding media literacy,
technology integration skills, and stem self-efficacy of visual art teacher candidates (See
Table 1). The correlation analysis results between these variables were given (See Table 2).
In the final stage of the study, structural equation model analyses between variables were

given (See Figure 1 and Table 3).
Descriptive Statistics Results

Table 1.

Descriptive Statistics on Media Literacy, Technology Integration Skills, and STEM Self-Efficacy of Visual
Arts Teacher Candidates

N Minimum  Maximum Range Mean Sjcd'_
Deviation

Media Literacy 204 1,19 5,00 3,81 3,43 0,84
Technology Integration 204 1,00 5,00 4,00 3,24 0,96
Subscale 1
Technology Integration 204 1,00 5,00 4,00 3,16 0,91
Subscale 2
Technology Integration 204 1,00 5,00 4,00 3,20 0,91
Scale Total
STEM Self-Efficacy 204 1,06 5,00 3,94 3,22 0,89
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Table 1 shows the arithmetic mean and standard deviation values calculated for the
media literacy, technology integration skills, and stem self-efficacy scores of the visual art
teacher candidates. According to the average values, the media literacy of the visual art
teacher candidates was found to be at a high level. However, their technology integration

skills and STEM application self-efficacy were at a medium level.

Correlation Analysis Results

Table 2 shows that the average scores of the participants in media literacy, teacher
STEM application self-efficacy, and technology integration are calculated as 3.43 (SD =0.84),
3.22 (SD = 0.89), and 3.16 (SD = 0.91). The results obtained indicate that the participants’
media literacy perceptions were at a high level, while their self-efficacy for STEM

applications and technology integration skills were at medium.
Table 2.

Descriptive Values and Pearson Correlation Coefficients

Variables M SD 1 2 3 4
1. Media Literacy 3,43 0,84 1
2. Teacher Self-Efficacy Scale for STEM
) 3,22 0,89 0,58" 1
Practices
3. Using computer Technologies (TT) 3,24 0,96 0,60 0,73" 1
4. using a computer (TT) 3,16 0,91 0,59 0,78" 0,87 1
5. Technology Integration Skills Scale Total 3,16 0,91 0,62 0,77 0,89 0,88™

“p<0.01, N=204, TI= Technology Integration

there are medium- and high-level positive relationships between self-efficacy scores
for STEM applications and media literacy (r=0.58, p<0.01) and technology integration skills
(r=0.77, p<0.01) (Table 1). There is a moderate positive relationship between media literacy
scores and technology integration skills (r=0.62, p<0.01).

Structural Equation Model Analysis Results

To test the hypotheses of this research, the structural equation model shown in Figure
1 was developed and tested. In the model, media literacy and technology integration skills
are included as independent variables, and self-efficacy for STEM applications is included
as a dependent variable. The fit values obtained by testing the model [x2=2801.69,
x2/df=2.25, p<.001, CFI=0.92, RMSEA=0.08, TLI =0.93, SRMR=0.07] indicate that the model is
compatible with the data (Yurt, 2023). The path coefficients, significance levels, and

confidence intervals included in the model are summarized in Table 2.
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Figure 1. Structural equation model

Table 3 shows that the predictive power of media literacy for self-efficacy for STEM
applications is 0.20 [95% CI (0.04; 0.39)]. According to this result, H1 was accepted. As media
literacy increases self-efficacy for STEM applications, it also increases in visual art teacher
candidates. The predictive power of technology integration skills for self-efficacy in STEM
applications is 0.79 [95% CI (0.65; 0.89)]. According to this result, the H2 hypothesis was
accepted. As technology integration skills increase in visual art teacher candidates, self-
efficacy for STEM applications also increases. Media literacy and technology integration
skills together explained 66% of the change in self-efficacy for STEM applications.
Considering the standardized beta coefficients, it was observed that technology integration

skills were more effective on self-efficacy for STEM applications than media literacy.
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Table 3.

Regression Weights
%95-CI
B B SE CR
Lower Upper
o Self-Efficacy Scale
Media literacy —> 020 021 005 3,81 *** 0,04 0,39
for STEM
Technology Self-Efficacy Scale
) ) > 0,79 066 0,07 994 ** 065 089
Integration Skills for STEM

***p<0.001, S.E.= Standart error, C.R. =Critical rate, 3=Standardized beta, B = unstandardized beta

DISCUSSION

In this study, visual art teacher candidates’” media literacy, technology integration
skills, and STEM application self-efficacy were examined on a relational basis. According to
the research findings, the media literacy, high technology integration skills, and STEM
application self-efficacy of the participating visual arts teacher candidates were found to be
at a medium level. Thus, Dogru (2020) conducted a study on visual arts teachers and teacher
candidates and found that the technology literacy of the participants was high and their
technology integration skills were at a medium level. Similarly, similar findings to the
present study were obtained in the literature on media literacy and technology competence
(Dogru, 2020; Koh and Chai, 2013; Kara, 2021; Koyuncuoglu, 2021; Vosough Matin, 2023).
These findings show that visual art teacher candidates generally perceive themselves as
competent in technology literacy, skills, and use. However, in the study, visual art teacher
candidates” STEM application self-efficacies was found to be at medium or below average
levels. In fact, in the research of Geng et al. (2019), in which they aimed to determine the
self-efficacy and concerns of Hong Kong teachers about STEM education, they concluded
that very few of the participants saw themselves as well prepared and sufficient for STEM
education. Colakoglu and Giinay Gokben (2017) mentioned studies on STEM training given
to teacher candidates in education faculties in Turkey, foreign examples of STEM education,
and suggestions about the necessary program to train teachers who can carry STEM
education to schools. Because of the research, it was observed that faculty members in
education faculties were aware of STEM education but believed that their application

competence was low.

Another finding of the research is the relationship between visual art teacher
candidates’ media literacy, technology integration skills, and STEM application self-efficacy.
According to the analyses carried out in the AMOS program, media literacy and technology
integration skills, separately and together, significantly affect STEM application self-
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efficacy. As visual art teachers’ technology integration skills and media literacy increases,
their self-efficacy in STEM applications also increases. Thus, studies of Demirbag and
Bahgivan (2021), Greene et al. (2018), Le et al. (2022), Murphy & Kelp (2023), and Voda et al.
(2022) had similar findings. To be digitally literate, it is necessary to be able to use
technology at a social level as well as examine and integrate digital information (Margaryan
et al., 2011). According to Greene et al. (2018) and Tang and Chaw (2016), realizing media
literacy and technology integration skills, such as digital access, content creation, and
resource sharing, positively affects the effectiveness of students and teachers in new and
contemporary teaching practices like STEM. According to Margaryan et al. (2011), being
familiar with technology alone is not enough for success in learning; having the right
competencies and attitudes is equally important. Technological and digital competence gaps
in teacher education have made it important for them to be able to integrate contemporary
practices related to technology and teaching practices (Instefjord & Munthe, 2017). The
study of Seferoglu and Akbyk (2005) reveals the importance of pre-service and in-service

training of teachers and teacher candidates on this subject.

In the literature, new approaches and effective integration of developing technologies
have come to the fore in bringing developing technologies into the classroom (Goos and
Bennison, 2008; Liao, 2007). These studies show that the use of technology in education
requires teacher candidates and teachers to have competencies in the integration of
technology into education. However, the implementation of technology integration skills on
the basis of new teaching approaches is a dynamic, complex, and partly slow process (Harris
and Hofer, 2009).

CONCLUSIONS AND RECOMMENDATIONS

It is important for Visual Arts teacher candidates to feel competent in understanding
their media literacy and technology integration skills and in integrating technology into
STEM applications in their classrooms. According to the research findings, the media
literacy of the participating Visual Arts teacher candidates was high, but their technology
integration skills and STEM application competencies were moderate. The important result
of the study is that media literacy and technology integration skills in Visual Arts teacher
candidates are an important factor in their proficiency in STEM applications. In this regard,
it is important to design Visual Arts teacher training programs such that students can use
technology at an adequate level during the learning process. Visual Arts students who feel
sufficient in their technology adaptation process skills will be equipped with the skills to
use the teaching approaches and digital processes required by the age in the learning-
teaching process when they begin teaching. This research was conducted using the
quantitative research method. In a future study, a more detailed study can be conducted
using a combination of mixed methods such as observation and interview. Convenience
sampling method and conducting the research on a certain number of participants are the
two important limitations of this study. The small number of teacher candidates studying
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in visual arts teaching departments in Turkey affected the number of participants in the
sample. In this context, it is recommended that future studies should be conducted on a

larger sample.

REFERENCES

Abrosimova, G. A. (2020). Digital literacy and digital skills in university study. International
Journal of Higher Education, 9(8), 52-58.

Acharya, A.S., Prakash, A., Saxena, P., & Nigam, A. (2013). Sampling: Why and how of it. Indian
Journal of Medical Specialties, 4(2), 330-333.

Alexander, F., & Galina, M. (2020). Current trends in media and information literacy in research
and scientific publications of the early 21st century. International Journal of Media and
Information Literacy, 5(2), 153-163.

Aufderheide, P. (1993). Media literacy: A report of the national leadership conference on media
literacy. Queenstown, MD: Aspen Institute. https://files.eric.ed.gov/fulltext/ED365294.pdf

Bicer, A., Lee, Y., & Perihan, C. (2020). Inclusive STEM High School Factors Influencing Ethnic
Minority Students” STEM Preparation. Journal of Ethnic and Cultural Studies, 7(2), 147-
172. https://doi.org/10.29333/ejecs/384

Buckingham, D. (2003). Media education: Literacy, learning and contemporary culture. Polity
Press.

Bulger, M. & Davison, P. (2018). The promises, challenges and futures of media literacy. Journal
of Media Literacy Education, 10(1), 1-21.

Chu, D. & Lee, A. (2014). Media education initiatives by media organizations: The uses of media
literacy in Hong Kong media. Journalism & Mass Communication Educator, 69(2), 127-
145.

Cayak, V. (2019). Fen bilimleri 6gretmenlerinin STEM’ e yonelik teknolojik, pedagojik, alan
bilgilerinin incelenmesi [Examining science teachers' technological pedagogical content
knowledge (TPACK) towards science, teknology, engineering and mathematics (STEM)].
(Thesis Number: 622560) [Master’s Thesis, Canakkale On sekiz Mart University].
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=Eb5Ekak]Ip3olBdo wNEGRuyK
5417790ZNGY35£5j1DeRUWI34yOdZ2uxhnkORKS

Colakoglu, M. H., & Giinay Gokben, A. (2017). Tiirkiye'de egitim fakiiltelerinde FETEMM
(STEM) calismalar1. Informal Ortamlarda Arastirmalar Dergisi (IAD), 46-69.

Dadacan, G. (2021). Ogretmen adaylarmin STEM 6gretimiyle ilgili 6z-yeterlik farkindalik ve
yonelimlerinin gesitli degiskenler agisindan incelenmesi [The research of the pre-service
teachers’ self sufficiency awareness and orientation in stem education]. (Thesis Number:
664540) (Master’s Thesis, Hacettepe University).
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=9IMiDp3x86xrwjpi5-14w-

YA vz82hgx9DJkrDuFhB2h1UXo0aRivUi9WAJIF8ZbnB

84


https://doi.org/10.29333/ejecs/384
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=Eb5EkakJlp3olBdo_wNEGRuyK541Z79OZNGY35fSj1DeRUWI34yOdZ2uxhnkORKS
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=Eb5EkakJlp3olBdo_wNEGRuyK541Z79OZNGY35fSj1DeRUWI34yOdZ2uxhnkORKS
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=9MiDp3x86xrwjpi5-14w-YA_vz82hqx9DJkrDuFhB2h1UXoaRivUi9WAJ9F8ZbnB
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=9MiDp3x86xrwjpi5-14w-YA_vz82hqx9DJkrDuFhB2h1UXoaRivUi9WAJ9F8ZbnB

5
‘International Journal of Modern Education Studies

Davies, R. S., & West, R. E. (2014). Technology integration in schools. Handbook of research on

educational communications and technology, 841-853.

Demirbag, M., & Bahcivan, E. (2021). Comprehensive exploration of digital literacy: Embedded
with self-regulation and epistemological beliefs. Journal of Science Education and Technology,
30(3), 448-459. https://doi.org/10.1007/s10956-020-09887-9

Demirtas, E., & Ozgelik, S. (2021). Music students' use of mobile applications for learning
purposes. International Journal of Modern Education Studies, 5(2), 299-325.

Dogru, O. (2020). An Investigation of Pre-service Visual Arts Teachers” Perceptions of Computer
Self-Efficacy and Attitudes Towards Web-based Instruction. International Journal of
Research in Education and Science (IJRES), 6(4), 629-637.

Domine, V. (2011). Building 21st-century teachers: An intentional pedagogy of media literacy
education. Action in Teacher Education, 33(2), 194-205.

Eshet, Y. (2004). Digital literacy: A conceptual framework for survival skills in the digital
era. Journal of educational multimedia and hypermedia, 13(1), 93-106.

Geng, ], Jong, M. S.-Y., & Chai, C. S. (2019). Hong Kong teachers 'self-efficacy and concerns about
STEM education'. The Asia-Pacific Education Researcher,28(1), 35- 45.

Goos, M., Bennison, A. (2008). Surveying the Technology Landscape: Teachers’” Use of
Technology in Secondary Mathematics Classrooms, Mathematics Education Research
Journal, Vol. 20, no. 3, 102-130.

Greene, ]. A, Copeland, D. Z., Deekens, V. M., & Seung, B. Y. (2018). Beyond knowledge:
Examining digital literacy’s role in the acquisition of understanding in science. Computers
& Education, 117, 141-159. https://doi.org/10.1016/j.compedu.2017.10.003

Greene, J. A, Copeland, D. Z., Deekens, V. M., & Seung, B. Y. (2018). Beyond knowledge:
Examining digital literacy’s role in the acquisition of understanding in science. Computers
& Education, 117, 141-159. https://doi.org/10.1016/j.compedu.2017.10.003

Giilcti, A., Solak, M., Aydin, S., ve Kogak, 0. (2013). ilkégretimde gorev yapan brans
Ogretmenlerinin egitimde teknoloji kullanimina iliskin goriisleri [Opinions about using
technologie in educations of branch teachers working at primary schools]. Electronic
Turkish Studies, 8(6). 195-213.

Harris, J., Hofer, M. (2009). Instructional Planning Activity Types as Vehicles for Curriculum-
Based TPACK Development, Proceedings of Society for Information Technology and
Teacher Education International Conference 2009 (s. 4087-4095), Chesapeake, VA: AACE.

Hobbs, R. & Jensen, A. (2009). The Past, Present, and Future of Media Literacy Education. Journal
of Media Literacy Education, 1(1), 1-11.

Instefjord, E., & Munthe, E. (2017). Educating digitally competent teachers: A study of
integration of professional digital competence in teacher education. Teaching and Teacher
Education. 67, 37—45. https://doi.org/10.1016/j.tate.2017.05.016

85


https://doi.org/10.1007/s10956-020-09887-9
https://doi.org/10.1016/j.compedu.2017.10.003
https://doi.org/10.1016/j.compedu.2017.10.003
https://doi.org/10.1016/j.tate.2017.05.016

I o

Jackson, C. K., Rockoff, J. E., & Staiger, D. O. (2014). Teacher effects and teacher-related
policies. Annu. Rev. Econ., 6(1), 801-825.

Kapucu, M. S., Ozcan, H., & Ozyer, K. K. (2021). The relationship between secondary school
students' digital literacy levels, social media usage purposes and cyberbullying threat
level. International Journal of Modern Education Studies, 5(2).

Kara, S. (2021). An investigation of Technological Pedagogical and Content Knowledge (TPACK)
competencies of pre-service visual arts teachers. International Journal of Technology in
Education (IJTE), 4(3), 527-541. https://doi.org/10.46328/ijte.184

Keser, H. ve Cetinkaya, L. (2013). Ogretmen ve dgrencilerin etkilesimli tahta kullanimina y&nelik
yasamis olduklari sorunlar ve ¢oztim Onerileri [Problems faced by teachers and students
in terms of using interactive boards and suggested solutions related to these problems].
Electronic Turkish Studies, 8(6), 377-403.

Knowles, J. G. (2017). Impacts of professional development in integrated STEM education on
teacher self-efficacy, outcome expectancy, and STEM career awareness (Doctoral

dissertation, Purdue University).

Koh, J. H. L., Chai, C. S., & Tsai, C. C. (2013). Examining practicing teachers’ perceptions of
technological pedagogical content knowledge (TPACK) pathways: a structural equation
modeling approach. Instructional Science, 41(4), 793-809.

Koltay, T. (2011). The Media And The Literacies: Media Literacy, Information Literacy, Digital
Literacy. Media, Culture & Society, 33(2), 211-221.

Koyuncuoglu, O. (2021). An Investigation of Graduate Students’ Technological Pedagogical and
Content Knowledge (TPACK). International Journal of Education in Mathematics, Science
and Technology (IJEMST), 9(3), 299-313

Kurup, P. M,, Li, X, Powell, G. & Brown, M. (2019). Building future primary teachers” capacity
in STEM: Based on a platform of beliefs, understandings and intentions. International
Journal of STEM Education, 6(1), 1-14.

Lahdesmaki, S. A., & Maunula, M. (2022). Student Teachers’ Views on Media Education Related
to New Literacy Skills. International Journal of Technology in Education and Science
(IJTES), 6(3), 427-442. https://doi.org/10.46328/ijtes.374

Le, B., Lawrie, G. A., & Wang, J. T. (2022). Student self-perception on digital literacy in STEM
blended learning environments. Journal of Science Education and Technology, 31(3), 303-321.

Liao, Y. C. (2007). Effects of Computer-Assisted Instruction on Students’” Achievement in
Taiwan: A MetaAnalysis. Computers& Education, 48 (2), 216-233.

Lin, P., Chai, C., Di, W. ve Wang, X. (2022). Modeling Chinese Teachers’ Efficacies for the
Teaching of Integrated STEM With Interdisciplinary Communication and Epistemic
Fluency. Frontiers in psychology, 13. https://doi.org/10.3389/fpsyg.2022.908421

Livingstone, S. (2004). Media Literacy And The Challenge Of New Information And

Communication Technologies. Communication Review 7(1), 3-14

86


https://doi.org/10.46328/ijte.184

blnternational Journal of Modern Education Studies

Lo, C. K. (2021). Design principles for effective teacher professional development in integrated
STEM education. Educational Technology & Society, 24(4), 136-152.

Margaryan, A., Littlejohn, A., & Vojt, G. (2011). Are digital natives a myth or reality? University
students’ wuse of digital technologies. Computers &  Education, 56(2), 429-
440. https://doi.org/10.1016/j.compedu.2010.09.004

Mayo, S. (2007). Implications for art education in the third millennium: Art technology
integration. Art Education, 60(3), 45-51.

Moto, S., Ratanaolarn, T., Tuntiwongwanich, S., & Pimdee, P. (2018). A Thai Junior High School
Students' 21st Century Information Literacy, Media Literacy, and ICT Literacy Skills
Factor Analysis. Int. J. Emerg. Technol. Learn., 13(9), 87-106.

Muijs, D. (2004). Doing quantitative research in education. London: Sage Publications.

Murphy, K. M., & Kelp, N. C. (2023). Undergraduate STEM Students' Science Communication
Skills, Science Identity, and Science Self-Efficacy Influence Their Motivations and
Behaviors in STEM Community Engagement. Journal of microbiology &  biology
education, 24(1), e00182-22. https://doi.org/10.1128/jmbe.00182-22

NETS-T, (2008). International Society for Technology in Education (ISTE Standards),
https://people.umass.edu/pelliott/reflections/netst.html )

Oliveira, N., Oxley, N. & Petry, M. (2006). Installation art in the new millennium. London:
Thames & Hudson Publishers

Ozdemir, D. (2022). A Conceptual Framework on the Relationship of Digital Technology and
Art. International Journal on Social and Education Sciences (IJonSES), 4(1), 121-134.
https://doi.org/10.46328/ijonses.313

OYGM. (2020). Ogretmenlik Meslegi Genel Yeterlikleri [General Competencies for the Teaching
Profession]. Ogretmen Yeterlikleri ve Kalite Gelistirme Dairesi Baskanlig:
http://oygm.meb.gov.tr/meb iys dosyalar/2017 12/11115355 YYRETMEN
LYK MESLEYY GENEL YETERLYKLERY.pdf

Ozdemir, A., Yaman, C., & Vural, R. A. (2018). STEM uygulamalar1 6gretmen 06z-yeterlik
Olceginin gelistirilmesi: Bir gegerlik ve giivenirlik ¢alismasi [Development of the teacher
self-efficacy scale for STEM practices: a validity and reliability study]. Adnan Menderes
Universitesi Sosyal Bilimler Enstitiisii Dergisi, 5(2), 93-104.

Ozel, A. (2018). Sosyal Bilgiler Ogretmen Adaylarinin MedyaOkuryazarligi Algilarinin
Incelenmesi [Examining the perceptions of the preservice social studies teachers about
media literacy] (Publication Number: 533984). [Doctoral dissertation, Kiitahya
Dumlupinar University].
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=as20TjW5jfrOIKSvmCd] YVEQ-
x0eGrbZ7rlICcC Flm-ruJcter3dBwDOKJ1DVCt

Patton, R. M., & Buffington, M. L. (2016). Keeping up with our students: The evolution of
technology and standards in art education. Arts Education Policy Review, 117(3), 1-9.

87



https://doi.org/10.1016/j.compedu.2010.09.004
https://doi.org/10.1128/jmbe.00182-22
https://people.umass.edu/pelliott/reflections/netst.html
https://ijonses.net/index.php/ijonses/article/view/313
https://ijonses.net/index.php/ijonses/article/view/313
https://ijonses.net/index.php/ijonses/article/view/313
http://oygm.meb.gov.tr/meb_iys_dosyalar/2017_12/11115355_YYRETMEN%20LYK_MESLEYY_GENEL_YETERLYKLERY.pdf
http://oygm.meb.gov.tr/meb_iys_dosyalar/2017_12/11115355_YYRETMEN%20LYK_MESLEYY_GENEL_YETERLYKLERY.pdf
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=as2oTjW5jfr9IKSvmCdJYvEQ-x0eGrbZ7rIICcC_F1m-ruJcter3dBwDOKJ1DVCt
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=as2oTjW5jfr9IKSvmCdJYvEQ-x0eGrbZ7rIICcC_F1m-ruJcter3dBwDOKJ1DVCt

I o

Queirds, A., Faria, D., & Almeida, F. (2017). Strengths and limitations of qualitative and

quantitative research methods. European Journal of Education Studies, 3(9), 1-12.

Ramorola, M. Z. (2013). Challenge of effective technology integration. Africa Education Review,
10(4), 654-670. http://dx.doi.org/10.1080/18146627.2013.853559

Robyler, M. D., & Doering, A. H. (2010.) Integrating educational technology into teaching (5th
ed.). Boston, MA: Allyn and Bacon

Sachdeva, P., & Tripathi, D. (2019). A Critical Education for 21st Century: A study on Youth and

Media literacy. Journal of Content, Community and Communication, 10(9), 64-72.

Seferoglu, S. S., & Akbiyik, C. (2005). flkégretim 6gretmenlerinin bilgisayara yonelik 6z-yeterlik
algilari tizerine bir ¢alisma [A study on primary school teachers” perceived computer self-

efficacy]. Egitim Arastirmalar: Dergisi, 19(2), 89-101.

Shahidullah, K. K., & Hossain, M. R. (2022). Designing an Integrated Undergraduate Disaster
STEM Curriculum: A Cultural Shift in Higher Education Curriculum Development in
Bangladesh. Journal of Ethnic and Cultural Studies, 9(1), 265-280.
https://doi.org/10.29333/ejecs/1042

Shernoff, D. ], Sinha, S., Bressler, D. M., & Ginsburg, L. (2017). Assessing teacher education and
professional development needs for the implementation of integrated approaches to
STEM education. International journal of STEM education, 4, 1-16.

Steeves, V. (2014) Experts or amateurs? Gauging young Canadians’ digital literacy skills.
https://mediasmarts.ca/sites/default/files/pdfs/publication-
report/full YCWWIII Experts or Amateurs.pdf

Susanto, R., Rachmadtullah, R., & Rachbini, W. (2020). Technological and Pedagogical Models:
Analysis of Factors and Measurement of Learning Outcomes in Education. Journal of
Ethnic and Cultural Studies, 7(2), 1-14. https://doi.org/10.29333/ejecs/311

Tang, C. M., & Chaw, L. Y. (2016). Digital literacy: A prerequisite for effective learning in a
blended learning environment? Electronic Journal of E-Learning, 14(1), 54—65.

Taylor, P. G., & Carpenter, B. S. (2007). Mediating art education: Digital kids, art, and technology.
Visual Arts Research, 84-95.

Tepecik, A. & Tuna, S. (2001, Haziran). Plastik sanatlar egitiminde bir arag olarak bilgisayar
kullanimi [Using computers as a tool in plastic arts education]. Cagdas Egitim Dergisi,
277, 8-12.

Thibaut, L., Knipprath, H., Dehaene, W. & Depaepe, F. (2018). The influence of teachers’ attitudes
and school context on instructional practices in integrated STEM education. Teaching and
Teacher Education, 71, 190-205.

Thoman, E. & Jolls, T. (2008). Literacy for the 21st century: An overview & orientation guide to
media literacy education. https://www.medialit.org/reading-room/literacy-21st-century-

overview-orientation-guide-media-literacy-education

88



http://dx.doi.org/10.1080/18146627.2013.853559
https://doi.org/10.29333/ejecs/1042
https://mediasmarts.ca/sites/default/files/pdfs/publication-report/full/YCWWIII_Experts_or_%20Amateurs.pdf
https://mediasmarts.ca/sites/default/files/pdfs/publication-report/full/YCWWIII_Experts_or_%20Amateurs.pdf
https://doi.org/10.29333/ejecs/311

) International Journal of Modern Education Studies

Thompson, K. & Kanasa, H. (2016). Designing and Analysing STEM Studios for preservice
teacher education. In S. Barker, S. Dawson, A. Pardo, & C. Colvin (Eds.), Show Me The
Learning. Proceedings ASCILITE 2016 Adelaide (pp- 566-570).
https://2016conference.ascilite.org/wp-

content/uploads/ascilite2016 thompson concise mon.pdf

Tytler, R. (2020). STEM education for the twenty-first century. Integrated approaches to STEM

education: An international perspective, 21-43.

UNESCO (1982), Grunwald Declaration on media education. http://www.unesco.org/education/
pdf/MEDIA_E.PDF

UNESCO (2013). Media and information literacy: Policy and strategy guidelines [Ozet]. http://

WWWw.unesco.org/new/en/communicationand-information/resources/publicationsand-

communication-materials/publications/full-list/media-and-information-literacy-

policyand-strategy-guidelines

Voda, A. 1., Cautisanu, C., Gradinaru, C., Tanasescu, C., & Marcondes de Moraes, G. H. S. (2022).
Exploring Digital Literacy Skills in Social Sciences and Humanities Students,
Sustainability, 14, 2483.

Vosough Matin, M. (2023). Investigation of Special Education Teachers' Technology Integration
Self-Efficacy Levels. International Journal of Technology in Education and Science (IJTES),
7(3), 290-305. https://doi.org/10.46328/ijtes.492

Wang, H. H., (2012). A new era of science education: science teachers’ perceptions and classroom
practices of science, technology, engineering, and mathematics (STEM) integration.

Unpublished doctoral dissertation, Minnesota University, Minnesota.

Wang, H. H., Moore, T. J., Roehrig, G. H., & Park, M. S. (2011). STEM integration: Teacher
perceptions and practice. Journal of Pre-College Engineering Education Research (JPEER), 1(2),
1-13

Wang, L., Ertmer, P. A.,, & Newby, T. J. (2004). Increasing Preservice Teachers” Self-Efficacy
Beliefs For Technology Integration. Journal of Research on Technology in Education, 36(3),
231-250.

White, D. W. (2014). What is STEM education and why is it important. Florida Association of
Teacher Educators Journal, 1(14), 1-9.

Wineburg, S., McGrew, S., Breakstone, J., ve Ortega, T. (2016). Evaluating information: The
cornerstone of civic online reasoning. https://purl.stanford.edu/fv751yt5934

Woolfolk, A. E., Winne, P. H,, Perry, N. E. & Shapka, J. (2009). Educational psychology (4. b.).
Upper Saddle River, NJ: Pearson Education.

Yaman, C., Ozdemir, A. & Vural, R. A. (2018). STEM uygulamalar1 6gretmen &z-yeterlik
Olceginin gelistirilmesi: Bir gegerlik ve giivenirlik ¢alismasi. [Development of the Teacher
Self-Efficacy Scale for STEM Practices: A Validity and Reliability Study] Adnan Menderes
Universitesi Sosyal Bilimler Enstitiisii Dergisi, 5(2), 93-104

89


https://2016conference.ascilite.org/wp-content/uploads/ascilite2016_thompson_concise_mon.pdf
https://2016conference.ascilite.org/wp-content/uploads/ascilite2016_thompson_concise_mon.pdf
http://www.unesco.org/new/en/communicationand-information/resources/publicationsand-communication-materials/publications/full-list/media-and-information-literacy-policyand-strategy-guidelines
http://www.unesco.org/new/en/communicationand-information/resources/publicationsand-communication-materials/publications/full-list/media-and-information-literacy-policyand-strategy-guidelines
http://www.unesco.org/new/en/communicationand-information/resources/publicationsand-communication-materials/publications/full-list/media-and-information-literacy-policyand-strategy-guidelines
https://doi.org/10.46328/ijtes.492
https://purl.stanford.edu/fv751yt5934

I o

Yilmaz, K. G. (2019). Fen bilgisi 6gretmen adaylarimin fen, teknoloji, mithendislik ve matematik
(STEM) alanlarina yonelik ilgi diizeyleri [Interest levels towards science, technology,
engineering and mathematics (STEM) areas of pre-service science teachers]. (Master's
thesis, Bartin University.
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=vjszP7PzVOHebcFEvDfw]mOa
hbkeGOZJABT5zpysTolpkxE]z4t23ep2ob E-vj

Yurt, E. (2023). Sosyal bilimlerde ¢ok degiskenli analizler icin pratik bilgiler: SPSS ve AMOS
uygulamalart [Practical Insights for Multivariate Analyses in Social Sciences: SPSS and AMOS
Applications]. Ankara: Nobel.

Data Availability Declaration

The data can be shared upon request.

Author Contributions

The sole author of this research, Zeliha Canan Ozkan, was responsible for the
conceptualization, methodology formulation, data collection, analysis, and interpretation.
Furthermore, Zeliha Canan Ozkan took charge of drafting the initial manuscript, revising it
critically for vital intellectual content, and finalizing it for publication. The author has read
and approved the final manuscript and takes full accountability for the accuracy and

integrity of the work presented.
Biographical notes:

Zeliha Canan OZKAN: The author completed her bachelor's degree in Fine Arts Education
at Gazi University Faculty of Education. And her master's degree at the Institute of
Educational Sciences of the same university. In 2011 she started to work as a Lecturer at
Selcuk University. She completed her doctorate's degree in Fine Arts Education at
Necmettin Erbakan University Faculty of Education in 2017. She has been working as an
Assistant Professor Doctor at Kutahya Dumlupinar University Faculty of Fine Arts since
2021.

Author(s)” statements on ethics and conflict of interest

Ethics statement: We hereby declare that research/publication ethics and citing principles
have been considered in all the stages of the study. We take full responsibility for the
content of the paper in case of dispute.

Statement of interest: We have no conflict of interest to declare.

Funding: None

Acknowledgements: None

> Web of Science Researcher ID: ABU-4105-2022

* Google Scholar Researcher ID:

https://scholar.google.com/citations?user=ukplVMkA A A A]&hl=tr

90


https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=vjszP7PzV0HebcjFEvDfwJmOahbkeGOZJABT5zpysToIpkxEJz4t23ep2ob_E-vj
https://tez.yok.gov.tr/UlusalTezMerkezi/TezGoster?key=vjszP7PzV0HebcjFEvDfwJmOahbkeGOZJABT5zpysToIpkxEJz4t23ep2ob_E-vj
https://scholar.google.com/citations?user=ukpIVMkAAAAJ&hl=tr

INTERNATIONAL JOURNMRL OF MOOERN EQUCATION STUDIES

| Volume 8 - No 1 - June 2024 - ISSN 2618-6209 |

Hey, GPT, Can We Have a Chat?: A Case Study
on EFL Learners’ Al Speaking Practice

Research

Umran Ustiinbas !

Article Type
Original Research Abstract:

International Journalof | In an era of major advances in the digital world, artificial intelligence has
Modern Education Studies | pooy g part of programs, tools, applications, and platforms. It has also been
2024 . L o . . .
Volume 8 No1 integrated into fields of education including language teaching and learning.
P:g:?;—’lo; To this end, ChatGPT, one of the most recent Al-driven systems, has been
http://www.ionmesnet | PTOPosed to support language learners’ personalized studies. Thus, this paper
presents a qualitative study aiming to explore how Turkish EFL learners in

Article Info: higher education use ChatGPT for speaking. For a deeper understanding, the
Received  :26.11.2023 study was designed as a case study which used multiple sources to collect
Revision :09.04.2024 qualitative data. In this sense, semi-structured interviews were held with the

Accepted 12052024 | participants, and through open-ended questions, they were asked about their

study habits and any background knowledge about ChatGPT. In a following
session, they were introduced the chatbot and instructed on possible ways to
use it for speaking practice. Screen recordings of the usage by the participants
were another source to observe and later describe the process for the
researcher. A final session of the interviews planned as a stimulated recall
was held to explore the participants” ChatGPT use experience through their
reflection. The thematic analysis of the data revealed codes and themes leading
to language teaching implications about learner characteristics and use of Al
for language studies.

Artificial intelligence, ChatGPT, L2 learning, speaking

Citation:
Ustiinbas, U. (2024). Hey, GPT, Can we have a chat?: A case study on EFL learners’ Al speaking practice.

International Journal of Modern Education Studies, 8(1), 91-107. https://doi.org/10.51383/ijonmes.2024.318

L PhD., Zonguldak Bulent Ecevit University, Eregli Faculy of Education, Turkiye. uustunbas@beun.edu.tr,
Orcid ID: 0000-0002-7382-6220

This is an open access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution and reproduction in any medium, provided the original
authors and source are credited.



https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://www.ijonmes.net/
https://doi.org/10.51383/ijonmes.2024.318
mailto:uustunbas@beun.edu.tr

I o

INTRODUCTION

Artificial intelligence (Al) is becoming widespread by facilitating tasks completed by
machines and humans in turn. On the other hand, it is raising concerns by performing tasks
humanlike and having an unpredictable developmental potential in the future. One of those
Al-driven tools with affordances offered and concerns raised is ChatGPT, which is a chatbot
designed by OpenAl. With its free basic and more sophisticated versions, it is used in many
areas and could achieve tasks that are associated with humans by nature. Thus, it is at the
center of debates due to its possible illegal uses. However, when used properly, it helps
users find information they are searching for rapidly to a certain extent. Therefore, the
assumption is that it could also be used for language learning, and emerging literature on it
implies a positive effect on language learners’ knowledge and skill development (Jeon et al.,
2023; Kohnke et al., 2023)

Speaking skill both in the first and second languages involves by nature multiple
variables, which makes it complex and demanding for second or foreign language learners
(Egan, 1999; Kara et al., 2017). One of the challenges is caused by lack of opportunities to
have a real conversation which is bound to a context and knowledge of pragmatics to fulfil
interactive tasks. Not having practiced speaking adequately enough to cope with the
challenging nature of speaking and to develop competence in language, foreign language
learners may get inhibited and anxious to start and/or keep speaking. Therefore, it is

necessary for them to find ways to practice language through speaking tasks.

With technological developments reflecting in language learning and teaching,
Computer-Assisted Language Learning (CALL) has launched to provide insights into how
language learners could benefit from digital tools and applications to increase their
language knowledge and improve skills. The latest developments have also made Al
integration into language learning possible, and Al-powered tools, one of which is
ChatGPT, have been prompted in language learning. On the one hand, the chatbot is new
with emerging research findings, on the other hand there is not as much focus on speaking
as on vocabulary since the basic free model of the ChatGPT principally “chats” rather than
initiating voiced conversations. Notwithstanding, it is of great wonder if it could be
beneficial for L2 learners to improve their speaking skill by using this chatbot, which is the
focus of this research. With this focus, there is one research question with its sub-questions

as suggested by Creswell (2014) related to qualitative studies.

RO1. How is ChatGPT used by pre-intermediate EFL learners for the speaking skill?
RQ1a. What kind of speaking practices do they make?
RQ1b. Can they manage to have human-like conversations?
RQ1c. Do they meet any problems while using it?

RO1d. How do they consider its use for speaking?
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Artificial Intelligence in Language Learning

Fast evolving technology has enabled people to take advantage of digital machines,
tools, and applications to engage in second and/or foreign language learning, and thus, it
proves benefits to teachers and students even in the pre-school (Prince, 2017). According to
Blake (2013), if used appropriately, technology can assist language learners to engage in a
target language, which is particularly crucial if learners have no opportunities to be exposed
to the target language in its natural setting. There exist quite a lot of digital resources making
language learning process fun and easier. Computer-Assisted Language Learning (CALL)
and Technology-Enhanced Language Learning (TELL) are shaped around the use of digital,
computerized systems that principally support language learners’ out-of-class studies
(Bedirovic et al., 2021; Chang & Hung, 2019). According to Bedirovic et al. (2021), engaging
in the content provided by technological digital tools and the internet, language learners
could access audio-visual materials and equipment, get help for their assignments, and
increase their language knowledge and vocabulary, and through effective guidance on the

use of technology, these learners could be self-regulated, autonomous language learners.

Self-regulated learning is defined as “a process by which learners direct and
coordinate their efforts, thoughts, and feelings in order to achieve their learning goals”
(Zimmerman, 2000, p. 15). In language learning, it is generally associated with learners with
high level of proficiency as they have been reported to be more autonomous (e.g.,
Zimmerman, 2000). Furthermore, with its affordances such as access to natural language
use through authentic content at any place and time, digital learning encourages self-
regulated learning by allowing language learners to plan learning compatible with their
own pace and learning needs (Carrier, 2017). Similarly, in the literature review conducted
by Perry (2021), it was supported by evidence that digital, self-access resources had a
strongly positive effect on second language learners’ efficacy. Yet, the point is that digital
literacy is essential to achieve learning goals, thus connecting self-regulated learning, digital
literacy, and use of digital resources to learn a second and/or foreign language (Hamouma
& Menezla, 2019; Perry, 2021; Yang et al., 2022)

In addition to digital resources, artificial intelligence (Al), referring to computerized
systems that “think and act like humans” (Zhang & Chen, 2021, p. 6), has launched to be
utilized in many fields and integrated into CALL or TELL for two decades. Since then, Al-
driven tools have ubiquitously been used for language learning purposes as they promote
learner-centeredness (Celik, 2023) and provide authentic input through interactive,
individualized contexts (Lin & Chang, 2020). Concerning their benefits, chatbots defined as
“virtual agents that can interact with users by processing input using natural language”
(Jeon et al., 2023, p. 2) are one of the most popular Al-driven tools in language learning. In
a general sense, it is stated that they have a positive impact on increasing L2 motivation and
autonomy and decreasing speaking anxiety (Jeon, 2022; Tai & Chen, 2020). In the literature,
there is also evidence on their positive effects specific to language skills; listening and
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reading (e.g., Haristiani, 2019), listening (e.g., Sharadgah & Sa’di, 2022), writing (e.g., Zhang
et al., 2023) and speaking (e.g., Rahimi & Fathi, 2022). For instance, Zhang et al. (2023)
searched for the effect of chatbot training on improving EFL learners’ writing self-efficacy
and proficiency in argumentative writing. The study conducted with fifteen participants
through pre- and post- questionnaires, semi-structured interviews and evaluation of their
writing performance has been reported to find out that while the training was likely to
increase writing proficiency, it tended to decrease writing self-efficacy. On the significance
of chatbots in the speaking skill, Rahimi and Fathi (2022) put an emphasis on the use of these
tools in countries where there are few opportunities to practice English with limited
exposure to natural language use only at school or language program. Similarly, Bibauw et
al. (2022) highlighted the positive impact of the chatbots on increasing learners” accuracy
and proficiency in language use. Ayedoun et al. (2019) stated that of all language skills, Al
tools (chatbots) could be used the most effectively for listening and speaking skills. On the
contrary, Sharadgah and Sa'di (2022) suggested that there were paralinguistic elements
peculiar to listening and speaking such as gestures, emotions, and body language that the

machines could not achieve.

Regarding the chatbots in language learning, a revolutionary era has started with the
introduction of ChatGPT, a chatbot developed by OpenAl. The reason for its being
considered as ground-breaking is in its high potential in operating human-like
conversations and texts and presenting information that the user is searching for in seconds,
which makes it ubiquitous in various areas. Moreover, it provides responses in the user’s
language. Also, topics and language could be changed during a chat. Even if Al use in
language learning in general has been claimed to be still underrepresented (Huang et al.,
2023), the existing research on the use of ChatGPT provides evidence on the significance of
it in language learning (Huang et al.,, 2022; Jeon, 2021; Jeon, 2022; Lee & Jeon, 2022).
Considering its affordances, it is even regarded as a “guardian angel” (Tlili et al., 2023, p. 1)
for language learners. In this sense, the assumption could be that language learners’ views
about its use are quite positive, which has been supported by research findings. For instance,
in a study relating ChatGPT usage and informal digital learning of English based on
technology acceptance model, Liu and Ma (2023) found out that the participants viewed its
usage positively, supporting evidence on its high potential to be a powerful CALL tool.
Concerning its high potential, in their review, Kohnke et al. (2023) presented several
suggestions to language learners and teachers on how to use it effectively. Specific to
speaking skill, they suggested that it could be utilized to conduct dialogs, and ChatGPT
could benefit to all proficiency levels as it could adjust complexity of dialogs in accordance

with the user’s language proficiency level.

Limitations are inevitably expected in relation to any digital tools. As for the
ChatGPT’s limitations in language learning, concerns center around its potential to evoke
plagiarism. ChatGPT can generate texts and complete tasks that learners are supposed to
do. Thus, it raises a concern about ethicality and plagiarism. Moreover, the chatbot could

94



A
‘International Journal of Modern Education Studies

provide inaccurate responses. Reliance on what is provided by ChatGPT has potential to
lead further concerns and problems. Highlighting necessity of digital literacy, Kohnke et al.
(2023) stated that training students on how to use ChatGPT effectively, raising awareness
about the concerns and limitations could be a way to dispel concerns, which has supports
in the literature (eg.,, Hamouma & Menezla, 2019; Perry, 2021; Yang et al., 2022)

Overall, considering the affordances, benefits of ChatGPT that are generally
associated with self-regulated learning and, thus, high level of language proficiency and the
nature of speaking skill with paralinguistic, pragmatic features, this study focuses on how

it is used by EFL learners for speaking practice purposes.

METHOD

Research Design

Addressing the research question(s), the current research was designed as a
qualitative study. As stated by Creswell (2014), in order to “collect detailed information
using a variety of data collection procedures over a sustained period of time” (p. 101), the
study was determined as a case study. Therefore, the participants’ ChatGPT use for
speaking was examined over an eight-week period through screen-recordings and
individual online interviews each week. While screen-recordings included the participants’
recording of their screen while or after they have used ChatGPT, the online interviews were
stimulated-recalls in which they were encouraged to reflect on their experience. In an
introductory online meeting, the participants were explained the research and procedures
involved in it. In this meeting, background information about their language learning
experience, their attitudes towards using digital and Al tools in language learning, their
possible experience in using ChatGPT in language learning was gathered. Furthermore,
they were introduced ChatGPT and provided with suggestions and prompts on how to use
it for speaking purposes. The prompts included contextual dialogs in which various speech
acts were performed such as asking for permission and requesting. Later, the participants
used the chatbot for eight weeks. An online stimulated-recall interview was held at the end
of each week, and they reflected on their practice. Finally, a semi-structured interview was
held about their overall reflection on the use of ChatGPT. The interviews were held in the
participants” mother tongue; Turkish and translated into English.

The Researcher’s Role

Indicating the researcher’s role in data collection and analysis is fundamental in
qualitative research design (Creswell, 2014) as there could be biases negatively influencing
the process in which the researchers interpret the results. Therefore, it is necessary to explain
researchers’ background in relation to the research purpose and design to avoid any
misconception. The biases that could be involved in this research are related to the research
interests of the researcher in which the speaking skill and especially how to improve it

particularly by integrating technology are among the primary ones. Thus, ChatGPT in
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language learning as an Al tool has been an insight for the researcher. Yet, she avoided
sounding as if she favorized its use, and no interruption was made to the participants during

data collection. Objectivity was the principle underlying all phases in the research.
Research Ethics

In this study, ethical issues were meticulously handled. To this end, the ethical
approval to conduct the study was gained from Zonguldak Biilent Ecevit University on the
date of 28.03.2023. Furthermore, before pooling the participants, they were informed about
the ethical issues and procedures concerning the research on a written form. Only voluntary
students who agreed on participating in the research were involved in the study. During
the interviews, the participants were informed about data recording and sharing principles.

No personal data were shared with third parties.
Participants

The participants were four language learners (3 female and 1 male at the age of 18-25)
studying English at the School of Foreign Languages of a state university in Tiirkiye in the
2022-2023 academic year. Purposeful sampling was the main method in determining the
target group. Concerning research purposes, pre-intermediate level group at the program
was selected as the possible sample. Before recruiting the participants, the students in this
group were informed about the research, and four of them were voluntary to participate in
it. A pseudonym was picked for each participant, and they are to be addressed with the

pseudonym in the rest of the paper.
Table 1

Demographic and Background Information about the Participants

Duygu Female, no experience in ChatGPT use before
Nese Female, no experience in ChatGPT use before
Seving Female, no experience in ChatGPT use before
Umut Male, uses ChatGPT for his studies

Data Analysis

Qualitative data analysis was performed on the data collected from the interviews and
screen-recordings about the participants” ChatGPT use. Hand coding was conducted for the
content analysis, and the data were categorized in accordance with common themes and
codes that were then sustained through member checking (Creswell, 2014). Finally,

participants’ responses were used as explanations for them.
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RESULTS

This research aimed to focus on how ChatGPT is used by pre-intermediate EFL
learners to practice speaking as part of out-of-class studies. For in-depth analysis, several
sub-questions were addressed. First of all, what kind of practices they made was explored.
As the importance of training has been emphasized in the existing literature, they were
guided on possible ways to practice speaking on ChatGPT. The guidelines were based on
contextual conversational patterns and speech acts such as asking for permission. The
analyses of screen-recordings of the participants’ ChatGPT usage revealed that the
participants who got acquainted with ChatGPT only through guiding in this study practiced
conversational patterns like the ones in the guiding session (Duygu, Nese and Seving). They
did not try any other uses. However, Umut, who had already had experience in using
ChatGPT for various language study purposes, practiced speaking differently from the way
that was suggested in the guiding session. He practiced it without any focus on a specific

pattern or pragmatic action. Examples as evidence on this finding are as follows:

Examples from Duygu’s ChatGPT practice

Ingilizee B1Seviyesinde 'Opinions' cimielerine drnek verir misin ?

Tabii ki! Iste B1 seviyesinde "opinions” (fikirler) konusunda 6rnek cimleler:

1. In my opinion, traveling is the best way to broaden one's horizons

(Inancima gore, seyahat etmek, bir kisinin ufuklarini genisletmenin en iyi yoludur.)
2. |think technology has made our lives easier in many ways
(Saninm teknoloji, hayatimizi birgok agidan kolaylagtird.)

3. From my point of view, exercise is essential for maintaining good heaith.

(Benim bakisjagima gore, egzersiz iyi bir saglik igin dnemlidir.)

Tesekkirler, Birde ' Agreeing Opinions ' climlelerine ingilizce B1 seviyesinde rnek verebilir

misin ?

Elbette! iste Bl seviyesinde "agreeing opinions" (fikirlere katilim) konusunda ornek ciimleler:

1. lagree with you completely. The new policy will definitely improve the situation.

(Seninle tamamen ayni fikirdeyim. Yeni politika kesinlikle durumu iyilestirecektir.)

N

. | couldn't agree with you more. Learning a second language is an invaluable skill.
(Seni daha fazla destekleyemem. ikinci bir dil 8grenmek paha bigilmez bir yetenektir)
3. You're absolutely right. The company should invest more in employee training.

(Kesinlikle haklisin. Sirket, galisan egitimine daha fazla yatinm yapmali.)

As seen in the extracts, Duygu preferred practicing in her mother tongue, Turkish,
even though they were suggested about the use of English and Turkish in the session. The

translation of her messages in the first extract is “Can you give me examples about how to
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express opinions in English in B1 level? Accordingly, the chatbot gives examples about

expressing opinions and agreeing on them in Turkish and English on sentence level.

Examples from Nese’s ChatGPT practice

Merhaba, bana magaza satig goreviilerin kullandi cumleleri ve soru kaliplarindan ornekler
yazabilir misin ama lutfen B1 Ingilizce seviyesinde olsun, yaninda da Turkge anlamlan yazsin.

Tabii ki! Iste B1 seviyesinde magaza satis goreviilerinin kullandigi bazi cumie ve soru kaliplari:

Cumleler:
* "Can | help you with anything?" (Size yardimci olabilir miyim?)
"Would you like to try it on?" (Denemek ister misiniz?)
"This item is on sale today." (Bu Grun bugun indirimde.)
"We have a wide selection of products.” (Genis bir urun yelpazemiz var.)
"The fitting rooms are located at the back of the store.” (Deneme odalart magazanin

arka tarafinda bulunuyor.)

User
Tegekiiir ederim. Simdi de madazaya gelen musterin kullandifpn cimleleri ve soru
kalhiplanindan ornekler yazabilir misin ama lutfen Bl Ingilizce seviyesinde olsun, yaninda da

Tourkge anlamiarn yazsin.

Tabii, iglte Bl sevivesinde magazayas gelen mugterilerin kullandify baz cumle ve soru kahplarc

Cumieler
* "I'm looking for a gift for my friend.” (Arkadagim i¢in bir hediye anyorum.)
* "Do you have this item in stock?" (Bu uran stokta var mi?)
* "How much does this cost7 {Bunun fiyvat ne kadar?)
an | return or exchange this if F'm not satisfied™ (Memnun kalmazsam bunu iade

veya dedigim yapabilit miyim?)

As in Duygu’s examples, Nese’s prompt was in Turkish, and she practiced shopping
in English. For this purpose, she asked ChatGPT to provide shopping phrases in English
and Turkish translation of them. She also stated her language level as B1l. In the first
screenshot, she asked about what a shop assistant could say, and she asked about what a
customer can say in the second one. ChatGPT appropriately responded to her requests.
Seving also wrote her prompts in Turkish and had practice in the same way as Duygu and

Nese, but Umut’s prompts were different from theirs.

Examples from Umut’s ChatGPT practice

ingilizce pratigi yapmak istiyorum galisma ortagiim olur musun

Tabil ki, Ingilizce pratigi yapmak igin buradayim! Size nasil yEm.‘xmcn olabilirim? Istediginiz
konular veya egzersizier hakkinda bana bilgi verebilirsiniz. Ayrica, konusma veya yarma
becerilerinizi geligtirmek igin gesitli etkinlikler yapablliriz. Baglamak igin nereden baslamak

istersiniz?
benim ile ingilizce mesajlas

Elbette, Ingilizce mesajlagabiliriz. Ingilizce pratigi icin harika bir firsat olacak! Istediginiz

konuda bana bir mesaj atabilir veya belli bir konuyu tartismamizi isteyebilirsiniz. Isterseniz

sizi taniyabilir miyim? Adiniz nedir ve hangi konular Gzerinde konusmak istersiniz?
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Merhaba Ginlik yasamia ilgili konugmak harika bir fikir. Ingilizce olarak giinlik

yasamia ilgili bir konuyu tartisalim

QOrnegin, bugun yaptigimiz bir aktiviteyi veya ilginizi ceken bir konuyu paylasabilirsiniz. Ben

size yanit verirken, dilbilgisi ve kelime dagaraiginizi gelistirmenize yardime olabilirim

Baglayalim! GUnllk yasaminizda son zamanlarda neler yapiyorsunuz?

I'm finishing my first year at university soon and | have my final exam next week

That's great Congratulations on completing your first year at university. Final
exams can be challenging, but with proper preparation, you can do well. How are you
studying for your final exam? Are there any specific subjects or topics you're finding difficult

or would like to focus on? Let me know how | can assist you in your exam preparation

Umut also used ChatGPT in Turkish to practice speaking in English. His prompt was
“I want to practice English. Could you be my partner?”. ChatGPT responded positively to
his request with the message “Of course, I am here to help you to practice English. You can
inform me about what topics and exercises you want to practice on. Also, we could make
various practices to improve your speaking and writing. Where do you want to start?”.
Umut’s response was “write messages to me in English”. ChatGPT asked him to specify the
topic on which they were going to have a chat, and they agreed on daily routines. As the
chat was still in Turkish, ChatGPT asked about Umut’s daily routine in Turkish. Umut
responded in English, so the chat continued in English. As seen in ChatGPT’s message, the
chat was not about Umut’s daily routine, but about the future. When he wrote about his
final exam, ChatGPT offered to help him about exam preparation. In the examples, it is seen
that ChatGPT adjusts complexity in the language use (Bl level) and responses (daily

routine-future) in line with the user’s prompts.

While the second sub-question addressed if the participants had human-like
conversations with ChatGPT, the third one focused on whether they had any problems
when using it. To this end, these two research questions seem connected. As for the findings
of these questions, the examples concerning the participants” ChatGPT use provide evidence
for human-like conversations with the chatbot. On the other hand, the conversations were
not always without problems. The examination of screen-recordings put forward that the
participants occasionally had problems when ChatGPT misunderstood the prompts,
provided long responses, or the participants could not express what they really asked for in

their prompts. An example could be found in Seving’s experience.
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An example from Seving’s ChatGPT practice

S: Bu ifadeleri Tiirkce ve Ingilizcesiyle birlikte diyalog halinde 6rnekleyebilir misin?
C: Tabii, iste Tiirkce ve Ingilizce olarak &rnek bir diyalog:

Tiirkce

Miisteri: Merhaba, kolsuz bir yaz elbisesi ariyorum. Cigek desenli olanlardan var mi?

Satici: Merhaba, evet tabii ki. Iste size gesitli cicek desenli yaz elbiseleri

Ingilizce:

Customer: Hello, I am looking for a sleeveless summer dress. Do you have any with floral

prints?

In this chat, Seving practiced making a dialog about shopping. First, she asked about
what phrases to use. When ChatGPT provided some phrases, she asked if the chatbot could
use the phrases in dialogs in Turkish and English. Thereupon, ChatGPT first provided a
dialog in Turkish and the translated version of the dialog in English. The analysis of
recordings revealed that Duygu used a strategy to deal with this problem by making
ChatGPT wait for her responses.

An example from Duygu’s ChatGPT practice

Tamam ben simdi cevaplarimi tek tek yazicam . Benim cevaplarmi bitirmemi bekle
Tabil, =izl dinliyor olacagim. Cavaplarinizi yazdiginizda bana bildirin, bekilyor olacagm.
1. A: | agree with you

B: That's great to hear. It's always nice to find common ground on opintons

2. B: | couldn't agree with you more !

In this example, Duygu wrote “OK, I will write my responses one by one. Wait until
I finish writing.” ChatGPT agreed on that, and there were no problems in their
understanding each other. Moreover, ChatGPT’s long responses and not being able to

respond were problems had by Umut.
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An example from Umut’s ChatGPT use

please give me short answers. Your answers are too long

Sure, | apologize for the long responses. I'll provide shorter answers from now on. How can |

assist you with your vocabulary improvement?

Tell me a word in Turkish and | will write it in English. If | don't know, I'll ask you. It's about
school.

As seen in the example, Umut explained that ChatGPT’s responses were too long,
which is in fact a strategy to deal with this problem. He also expressed when he did not
know how to respond what ChatGPT had asked.

An example from Umut’s ChatGPT use

White choaclate mocha

Ah, | see. White chocolate mocha is a delicious drink choice. It's one of my favorites too. Do

you prefer to enjoy your coffee in the store or take it to go?

e

bu soruya nasil cevap verebilirim bilmiyorum

Sorun degil, anladim. Ozir dilerim, bir kafa karisikligina neden oldum. isterseniz bagka bir

konu hakkinda konusabiliriz veya ingilizce dil pratigi yapmaya devam edebiliriz.

As seen in the example, they started conversation in English, and Umut switched
into Turkish when he expressed that he did not know how to respond. Conforming his

response, ChatGPT went on in Turkish, and apologized for the confusion.

The last sub-question focused on the participants” views about their experience in
using ChatGPT for the speaking skill. Content analysis of the interviews suggested themes
and codes which are as follows.
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Table 2. Content analysis of the interviews about the participants’ views

Benefits Drawbacks
Providing opportunity to practice Incorrect responses
speaking in English

Scaffolding with detailed explanations Long responses

and constructive feedback
The importance of prompts The importance of prompts

Flow in speaking Misunderstanding leading to

disruption in the chat

In keeping with the examples of the participants’ ChatGPT use, the interviews
confirmed that the participants had some problems when using the chatbot. Nevertheless,
their overall reflection was that it could be effective to use it for speaking, and they had

positive views about using it. In that regard, two of the responses are as follows:

Duygu “It was a good experience for me. Before that, I had not known ChatGPT. I practiced
dialogs a lot, and it was helpful as we do not have many opportunities to practice speaking

outside of the classroom.”

Nege “While using ChatGPT for speaking, I felt as if there had been a human that I was
chatting except that I could not see his or her gestures. Yet, they were obvious enough in the

conversations. I think this tool is effective when used properly.”

In sum, the findings suggested the participants who had practiced speaking through
ChatGPT found it useful, but they had several problems while using it such as break down

in conversation which was caused by ChatGPT’s misunderstanding.
DISCUSSION

Al use in language learning is such a new research field that any contribution to better
understand connections among related concepts could be considered as significant. Thus,
this study revealed rich emprical evidence on this emerging research. The current research
that was designed as a qualitative study provided long-term data on how EFL learners with
pre-intermediate level used ChatGPT for speaking. In addition to its purpose of providing
evidence in a general sense, the study particularly focused on language proficiency since
high proficiency is often associated with higher level of learner autonomy and self-regulated
learning. Therefore, language learners with lower level of proficiency were included in the
study with an inquiry that questions if they had similar learner characteristics with the ones
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having high level of proficiency. In this sense, it emerged that the participants in the study
used ChatGPT effectively regardless of their proficiency. This finding is opposed to what

has been suggested about self-regulated learning and proficiency (e.g., Zimmerman, 2000).

Additionally, digital literacy has been stated to be crucial for effective use of any
digital tools (Becirovic et al. 2021; Hamouma & Menezla, 2019; Kohnke et al. 2023; Perry,
2021; Yang et al., 2022). In the study, participants were guided on how they could use
ChatGPT for the speaking skill, and the results demonstrated that they used the chatbot in
the same way as they were guided. Considering that they found using ChatGPT for
speaking through a guided practice, it could be concluded that this finding supports the

existing research on the necessity of digital literacy and guidance on developing it.

This study also provided emprical evidence on ChatGPT’s usage in language learning
by suggesting its affordances and limitations. Benefits mentioned by the participants were
providing opportunities to practice language and scaffolding by adjusting language and
content in line with users’” proficiency and providing constructive feedback while
drawbacks were about problems caused by ChatGPT’s misunderstanding. These findings
are significant because existing literature mainly provides findings about learners” views
and perceptions (e.g., Liu & Ma, 2023). Furthermore, the findings about benefits and
drawbacks could be used to comment on what Sharadgah and Sa'di (2022) indicated about
the nature of speaking and lack of potential of chatbots to improve speaking as it comprises
paralinguistic elements such as emotions, gestures and body language that the machines

could not manage.

To sum up, this research offers results that could increase understanding about how
a new Al tool, ChatGPT, is used by language learners, which has been supported with

evidence collected over a long period of time.

LIMITATIONS AND RECOMMENDATIONS

While this study endeavored to provide deep insights into how EFL learners with pre-
intermediate level used ChatGPT for the speaking skill, there were inevitable constraints,
ranging from methodological restrictions to unforeseen external factors. For instance,
limitations in this research might include limited sample size even though it was due to the
nature of case studies. This limitation could impact the generalizability or applicability of

the results.

To counter these limitations and enhance the robustness of future studies, the

following recommendations are proposed:

1. Expand the sample size across different demographics.
2. Incorporate mixed methods to capture both quantitative and qualitative

dimensions.
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CONCLUSION

This study aimed to investigate how EFL learners used ChatGPT for the speaking
skill. Around this main aim, it was designed as a case study the data of which were collected
over a relatively long period of time. The data analysis revealed findings that could
contribute to existing research by providing insight to better understand “the guardian
angel” (Tlili et al., 2023, p. 1) of the rapidly changing and developing digital and Al world.
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INTRODUCTION

Student engagement has long been recognized as a critical component in educational
settings, influencing learning outcomes and overall student success. Defined as the extent
to which students are involved in and committed to their learning, student engagement
encompasses behavioral, emotional, and cognitive aspects of participation in educational
activities (Fredricks et al., 2004). Within the context of learning and teaching English as a
Foreign Language (EFL), student engagement is particularly paramount due to the need for
active involvement in the learning process. Concurrent with the emphasis on student
engagement is the significance of instructional innovativeness among EFL teachers. As the
global landscape transforms, instructional strategies and instruments are also evolving to
better engage and empower students. Teachers’ adoption of instructional innovations,
influencing and influenced by organizational dynamics, school climate, and classroom
environment, revolutionizes teaching practices and the overall educational landscape
through the incorporation of emerging methodologies and technologies. In this respect,
teachers’ openness to embracing innovative teaching practices is a fundamental factor in
enhancing educational outcomes (Ghaith & Yaghi, 1997). Teachers display innovative
approaches through different aspects such as goal-setting, updating curricula, adopting new
teaching methods, improving interactions, and integrating advanced technologies (Salessi
& Etchevers, 2020). Instructional innovation also transcends the boundaries of the physical
classroom, extending to the virtual and blended learning environments (Kurucova et al.,
2018). Through online learning platforms and virtual classrooms, EFL practitioners have
unprecedented access to innovative pedagogical tools and resources that surpass spatial
constraints and temporal limitations. As a result, recognizing that engagement is not a
passive state but an active process, EFL teachers are increasingly turning to innovative
methods to invigorate their classrooms. Whether through project-based learning, flipped
classrooms, gamification, Web 2.0, or other innovative modalities, teachers consistently

exert effort to create vibrant learning environments conducive to L2 development.

In the sphere of education, the dynamics between teachers” innovative practices and
student outcomes are highly compelling. More specifically, the link between EFL teachers’
adoption of instructional innovations and L2 learners’ engagement, typically represented
through educational technologies rather than the notion of ‘innovation’, is a topic of
increasing interest and relevance in L2 research. Recent studies underscore the importance
of adaptive and creative instructional methodologies in EFL settings, highlighting how they
significantly influence student engagement. Insights have been derived from both within
and outside the L2 domain. For instance, a meta-analysis by Means et al. (2013) stresses the
efficacy of blended learning approaches, which integrate face-to-face instruction with online
educational activities, in promoting student engagement and academic success. Likewise,
research by Afzal and Rafiq (2022) demonstrated that effective instructional techniques are

associated with increased student involvement in class, reinforcing that innovative teaching
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strategies tailored to the needs of EFL students can bridge gaps in engagement that
traditional methods fail to address. Abdelhalim (2017) focused on reading engagement in
EFL contexts and proposed specific instructional strategies aimed at improving students’
reading comprehension, showing that the overall training and strategies applied promoted
students” active engagement. Moreover, Teng and Wang (2021) examined the influences of
two types of educational technology on student engagement in Chinese EFL courses, that
is, social networking systems and learning management systems. Their findings suggested
that both have significant effects on tridimensionality of student engagement. Alsowat
(2016) examined the flipped classroom teaching model in EFL contexts and found that
flipped learning leads to gains in students’ L2 higher-order thinking skills, engagement, and

satisfaction.

The necessity for innovation among teachers is driven by rapid technological and
social advances in society. Despite this need, there has been limited research into the notion
of innovativeness of teachers, including the factors that influence it and the potential
outcomes it can yield (Thurlings et al., 2015). This study sets out to explore the impact of
EFL teachers’ instructional innovativeness on student engagement, particularly focusing on
behavioral and emotional engagement as perceived by teachers. Since cognitive
engagement depends on age and capabilities (van Uden et al., 2013), this study centered
specifically on the behavioral and emotional aspects of student engagement (Mih et al, 2015;
Shih, 2008; Thomas & Baral, 2023). This study also examines the moderating effect of various
background variables, including educational status, gender, and field of graduation, on the
relationship between instructional innovativeness and student engagement. By examining
these relationships, the study uncovers whether EFL teachers” innovativeness influences
perceived student participation and interest in learning, and how this relationship may vary
across different teacher demographics. With these considerations in mind, this study

proposed the following hypotheses.

H1: EFL teachers’ instructional innovativeness predicts students’” behavioral
engagement.

H2: EFL teachers’ instructional innovativeness predicts students’ emotional
engagement.

H3: EFL teachers” background variables, i.e., educational status, gender, and field of
graduation, exert a moderating effect on the relationship between their instructional
innovativeness and students” behavioral engagement.

H4: EFL teachers” background variables, i.e., educational status, gender, and field of
graduation, exert a moderating effect on the relationship between their instructional

innovativeness and students” emotional engagement.
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Behavioral and Emotional Engagement

Fredricks et al. (2004) proposed a multifaceted model of student engagement that
consists of three interconnected dimensions: behavioral, emotional, and cognitive.
Behavioral engagement is characterized by appropriate behavior in school settings, active
participation in academic tasks, and involvement in school-related activities. Emotional
engagement encompasses the range of feelings students experience at school toward peers,
teachers, and learning in general, such as happiness, sadness, boredom, anxiety, and
curiosity (Jimerson et al., 2003). Cognitive engagement, on the other hand, focuses on
students’ cognitive investment in learning, that is, the mental operations they employ when
tackling academic tasks, along with the variety and effectiveness of the strategies they utilize
(Walker et al., 2006). Beyond behavioral, emotional, and cognitive aspects, engagement also
involves an agentic dimension, which entails “students’ constructive contribution into the

flow of the instruction they receive” (Reeve & Tseng, 2011, p. 258).

Though no consensus exists on which components of engagement are more essential,
studies often incorporate the behavioral and emotional elements of engagement (Lee, 2012).
In line with the focus of the present study, Finn (1989) introduced a model of student
engagement that is composed of two main elements: participation and identification.
Participation, the behavioral aspect of the model, involves students sticking to school rules,
following teacher instructions, and completing their assigned tasks. Identification, that is,
the emotional facet, refers to students’ feelings of connectedness to the educational
institution and their attitudes toward learning. Along similar lines, Skinner et al. (2009)
introduced a conceptual framework for understanding student engagement in educational
settings, aligning it with traditional motivational definitions. Their framework separates
engagement from disaffection, and differentiates between behavioral and emotional aspects

of engagement while they do not function independently (van Uden et al., 2013).

METHOD

Research Model

Adopting a cross-sectional study design, this study utilizes a predictive moderated
model to investigate the relationship between EFL teachers’ instructional innovativeness
and the two dimensions of student engagement, and potential moderating influences of a
number of teacher background factors in this relationship. The research model is provided

in Figure 1.
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Figure 1
Research Model

Participants

The sample consisted of 144 English as a Foreign Language (EFL) teachers from
different geographical locations across Turkiye. The majority of the sample were female
teachers (n=112), with 31 males, and one teacher who chose not to reveal their gender. The
average age and professional experience of the teachers were 36.9 and 13 years, respectively.
The educational makeup of the sample featured 38 teachers with Bachelor’s degrees, 89
teachers with Master’s degrees (ongoing or completed), and 17 with doctoral degrees
(ongoing or completed). Most of the participants held degrees in English Language
Teaching (n=112), while others were graduates of non-ELT programs such as literature and

translation (n= 32).
Data Collection Tools
Instructional Innovativeness Measurement

The participants’ instructional innovativeness scores were obtained from the
Instructional Innovation scale comprising four items, a part of the revised version of the
School Level Environment Questionnaire (revised SLEQ) developed by Johnson et al. (2007).
The authors conducted both exploratory and confirmatory factor analyses, identifying and
confirming five hypothesized factors. Teachers responded to the items in the Instructional
Innovation scale (e.g., “we are willing to try new teaching approaches in my school.”) on a
five-point scale ranging from one (strongly disagree) to five (strongly agree). Teachers’

responses to instructional innovativeness yielded a mean score above the average (X=3.27).
Engagement Scale

Student engagement as reported by teachers was measured through “Engagement
Versus Disaffection with Learning: Teacher Report” scale which includes four statistically

distinguishable sub-scales (Skinner et al., 2009). Given the specific purpose of the current
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study, conceptually discerning engagement from disaffection, thereby excluding the
disaffection sub-scales, the two sub-scales that measure students” behavioral and emotional
engagement were utilized. Both of the sub-scales include five items, with minor
modifications applied for the present study, such as “when working on classwork in my
class, students appear involved.” (behavioral), and “in my class, students are enthusiastic.”
(emotional). The items were rated on a four-point scale ranging from one (not at all true) to
four (very true). Teachers’ assessments of their students’ behavioral and emotional
engagement resulted in mean ratings of X=2.36 and X=2.96, respectively, which shows the
participating teachers perceived their students to be more emotionally engaged than

behaviorally engaged.
Data Collection and Analysis

The data collection instruments were administered online for practicality and
accessibility. Participation in the study was voluntary, with all participants providing
informed consent. Analysis of the data, conducted through SmartPLS 4 software (Ringle et
al., 2022) with a 5,000 bootstrap sample, included a three-step procedure. The first step was
oriented to the measurement model to examine the reliability and validity of the constructs.
In the second step, using partial least squares structural equation modeling (PLS-SEM), the
structural model was assessed to reveal the associations between the exogenous and
endogenous variables (Hair et al., 2017). In contrast to the commonly used covariance-based
SEM (CB-SEM), PLS-SEM uses a variance-based approach, and focuses on maximizing the
explained variance in dependent variables (Hair et al., 2021; Joreskog & Wold, 1982).
Moreover, as a composite-based structural model, PLS-SEM is an effective method for
theory development and exploratory analysis, without being affected by data distribution
issues (Hair et al., 2021; Sarstedt et al., 2011). Thirdly, a multigroup analysis (MGA) was
performed to reveal the interaction effects of variables. It is recommended to use PLS-based
MGA instead of the traditional t-test approach when analyzing differences between path
coefficients (Afthanorhan et al., 2015).

Ethical considerations
Ethical Review Board: Selcuk University, Faculty of Education, Ethical Review Board
Date of Ethics Review Decision: 27.06.2023
Ethics Assessment Document Issue Number: E.780010

RESULTS

Following the guidelines of Hair et al. (2017), reliability and validity of the reflective
constructs were assessed. First, regarding the factor loadings, in the Instructional Innovation

scale, one item had a negative loading and was consequently removed. The remaining factor
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loadings were at an acceptable range, spanning from 0.84 to 0.93. Composite reliability (CR)
and Cronbach’s alpha values of the constructs exceeded the threshold of 0.70 (Cohen, 1988).
The constructs also had average variance extracted (AVE) values above 0.50 (Fornell &

Larcker, 1981). The values, suggesting convergent validity and internal consistency, are

presented in Table 1.
Table 1

Validity and Reliability of the Constructs

Latent constructs AVE CR Cronbach’s Alpha
Behavioral 0.791 0.876 0.868
engagement

Emotional 0.808 0.934 0.921
engagement

Instructional 0.753 0.835 0.836
innovativeness

Also, cross-loadings, heterotrait-monotrait ratio of correlations (HTMT) ratio, and

Fornell-Larcker criterion were utilized to assess discriminant validity. First, cross-loadings

of the indicators pertaining to the latent constructs were checked. If an indicator loads

higher on a different construct than the one it is supposed to measure, it may be a sign that

the indicator is not a good measure of the intended construct. Therefore, as a rule of thumb,

each indicator should load higher on its own construct than on any other construct in the

model (Hair et al.,, 2017). This process resulted in the deletion of three items, two items from

the Behavioral, and one item from the Emotional Engagement scale. As shown in Table 2,

all the remaining items had higher loadings on their intended constructs than on others,
with differences in cross-loadings exceeding the 0.10 threshold (Gefen & Straub, 2005).

Table 2

Cross Loadings among the Items of the Latent Constructs

Items

behavioral-1
behavioral-2
behavioral-3
emotional-1
emotional-2
emotional-3
emotional-4
instructional-1
instructional-2
instructional-3

behavioral

0,872
0,906
0,890
0,662
0,642
0,681
0,716
0,445
0,459
0,462

emotional

0,703
0,640
0,677
0,876
0,884
0,926
0,909
0,427
0,397
0,446

instructional
innovativene
ss

0,414

0,502

0,478

0,453

0,346

0,428

0,503

0,863

0,899

0,840
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HTMT ratio of correlations were also evaluated based on the parsimonious threshold
of <.85 (Henseler et al., 2015), revealing satisfactory figures (emotional <->behavioral = 0.842;
instructional innovativeness <-> behavioral = 0.613; instructional innovativeness <->
emotional = 0.547). Finally, Fornell-Larcker criterion, another measure of discriminant
validity, was evaluated. The highlighted values in Table 3, that is, the square-roots of AVE,
were greater than the estimated correlation values, thereby showing the discriminant

validity of the constructs in the model.
Table 3

Fornell-Larcker Criterion

Latent constructs 1 2 3
Behavioral 0.889

engagement

Emotional engagement 0.754 0.899

Instructional 0.525 0.489 0.868
innovativeness

The structural model was tested using a bootstrap sample of 5000, 5% level of
significance, and percentile bootstrap confidence interval method. Before reporting the path
coefficients and interaction effects, estimation of the fit of the model is provided. To this end,
the standardized root-mean-square residual (SRMR) was evaluated as a goodness-of-fit
measure. SRMR was found .059, demonstrating a good model fit as it is less than the
suggested 0.08 (Henseler et al., 2014).

The structural model was evaluated in terms of its explanatory power of the
endogenous constructs using R2. The R-squared value is typically regarded as the primary
method for assessing the explanatory power of a model (Henseler et al., 2016). Path
coefficients were also assessed to reveal the strength of the relationships between the

constructs in the model. Findings of the structural model are presented in Figure 2.
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0.884 (0.000)
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The suggested model accounts for 27.6% of the variance in students’ behavioral
engagement, and 23.9% in their emotional engagement. It was also determined that
teachers’ instructional innovativeness positively and significantly influences their
perceptions of students” behavioral (f = 0.525; t-value = 8.154; p = .000) and emotional
engagement (f = 0.489; t-value = 7.665; p = .000). Overall, also shown in Figure 2, the results
provide evidence confirming Hypotheses 1 and 2. In other words, teachers’ instructional
innovativeness has a positive effect on students’ both behavioral and emotional

engagement.

To demonstrate the estimation of the moderation effects, moderator variables were
then included in pairs. A permutation MGA, a commonly used method (Matthews, 2017),
was run to investigate the moderating effects of educational status (BA-MA, BA-PhD, MA-
PhD), field of graduation (ELT-nonELT), and gender (female-male) on the association
between teachers’ instructional innovativeness and students’ behavioral as well as
emotional engagement. As illustrated in Table 4, MGA analyses showed that there were no
significant differences between the groups on any of the paths, with the exclusion of BA-
PhD comparison in the link between teachers’ instructional innovativeness and students’
behavioral engagement. These results reveal that neither the field of graduation nor gender
serve as moderating factors in the relationship between teachers’ instructional
innovativeness and students’ behavioral and emotional engagement. However, educational
status acts as a moderator in the association between teachers’ instructional innovativeness
and students’ behavioral engagement, but not their emotional engagement. The significant
moderating effect of educational status was evident only in the comparison of teachers with
BA and PhD degrees, with the influence being stronger for teachers with BA than with PhD.
As a result, Hypothesis 3 was partly supported whereas Hypotheses 4 was rejected.

Table 4

Multigroup Analysis Results

Path coefficient CI p value Supported
Path Male Female Difference (2.5%; 97.5%)

Inno 2 BE 0.602 0.484 0,118 (-0.301; 0.291) 0.455 NO

Inno = EE 0.483 0.496 -0,013 (-0.298; 0.296) 0.921 NO
Non-ELT ELT

Inno - BE 0,566 0,530 0,036 (-0.309; 0.306) 0,825 NO

Inno = EE 0,616 0,441 0,175 (-0.283; 0.309) 0,263 NO
BA MA

Inno - BE 0,687 0,524 0,163 (-0.307; 0.282) 0,277 NO

Inno > EE 0,404 0,489 -0,086 (-0.290; 0.273) 0,552 NO
PhD BA

Inno > BE 0,281 0,687 -0,406 (-0.317; 0.333) 0,014 YES

Inno 2> EE 0,701 0,404 0,298 (-0.439; 0.417) 0,156 NO
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MA PhD
Inno > BE 0,524 0,281 0,243 (-0.431; 0.318) 0,300 NO
Inno > EE 0,489 0,701 -0,212 (-0.382; 0.236) 0,280 NO

*Inno=instructional innovativeness, BE=behavioral engagement, EE=emotional engagement, CI=confidence
intervals, MA=Master’s, BA=Bachelor’s, PhD=Doctoral education.

*Permutation MGA for MA-PhD was performed using a permutation number lower than the default (1000),
probably due to the presence of a smaller number of observations in either group.

DISCUSSION

This study examined the predictive effect of EFL teachers’ instructional
innovativeness on their students” behavioral and emotional engagement, as well as the
potential moderating effects of several background factors such as teachers” educational
status, field of graduation, and gender. First and foremost, teachers’ ratings regarding their
instructional innovativeness being above the average suggests that they may be receptive to
adopting new pedagogical advances and innovations, and this could enhance and enrich
their teaching strategies and pedagogical instruments. This readiness can facilitate the
integration of digital tools, collaborative teaching methods, and personalized learning
experiences (Robles, 2013). This way, formal instructional processes likely turn into more
interactive sessions which adapt to diverse learning styles, resulting in overall learning
effectiveness and satisfaction (Lee, 2011). While readiness to adopt new methods is a
valuable instructional asset, it is also essential to acknowledge potential barriers such as
resource limitations, resistance from within educational institutions, or a lack of continuous
support (Avdeenko, 2020; Rahmat, 2020). Meeting these challenges is crucial for effectively
implementing innovative teaching methods, and creating an environment where teachers
feel encouraged and supported can lead to a more dynamic and responsive educational
system. As evidenced in Makhaya and Ogange (2019), lecturers embrace eLearning not only
through knowledge management procedures but also through the institution’s efforts to

support the community of eLearning.

Moreover, the participating teachers perceived their students to be more emotionally
engaged than behaviorally engaged. The case might be that students may feel emotionally
connected without necessarily showing high levels of behavioral engagement. Emotional
engagement, a kind of involvement linked to motivation, interest, and a sense of belonging
(Finn, 1989), involves students’ feelings toward different components of the learning
ecosystem (Yazzie-Mintz, 2007). Emotions are pivotal elements of student engagement,
representing the affective responses students have in the classroom (Fredricks et al., 2004).
As suggested by Skinner and Belmont (1993), teachers” actual behavior in the classroom has
the strong potential to affect students” emotional engagement. Accordingly, teachers’
instructional innovative actions, embedding motivational sustenance into the classroom,
might well be one of these engaging patterns. Emotional engagement could also serve as an
antecedent of behavioral engagement, which refers to participation in education-related

activities such as attendance, involvement in class, and completion of assignments. In
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parallel, emotional discomfort could be followed by behavioral disengagement (Wentzel et
al., 2010). Altogether this might explain why teachers perceive emotional engagement as
more salient, as it could exert more influence on students” motivation and satisfaction with

their learning experiences.

In addition to the supplementary insights in the preceding text, the primary finding
of the study, confirming Hypotheses 1 and 2, revealed that EFL teachers’ innovativeness
was a significant predictor of students” both behavioral and emotional engagement. This
finding highlights the interconnectedness between teaching practices and student
engagement. Innovative teaching practices have the potential to attract students” interest,
stimulate their curiosity, and create a supportive learning environment conducive to
emotional and behavioral investment (Casado et al., 2012; Lim et al., 2011). As a result,
students may exhibit higher levels of participation, and overall engagement with the subject
matter. This finding corresponds to a wide array of research findings which define
innovation within the boundaries of ICT integration and computer innovations (Eteokleous,
2008; Loogma et al., 2012). As a case in point, the majority of Dutch MA students felt more
engaged during lectures when incorporating ICT tools into the learning environment
(Zweekhorst & Maas, 2015). Moreover, Wong and Yang (2017) showed the effectiveness of
ICT in enhanced students engagement, autonomy, and collaborative efforts. Likewise,
Tabatabaei and Gui (2011) revealed the academically engaging and motivating influences
of technology use. With specific reference to the research on L2 domain, De Souza et al.’s
(2021) study showed that as Filipino teachers of English increasingly embraced student-
centered pedagogy for integrating technology into language instruction, students

demonstrated heightened engagement and motivation in their learning endeavors.

In the present study, Hypothesis 3 was partly confirmed whereas Hypotheses 4 was
totally rejected. In other words, the relationship between teachers’ instructional
innovativeness and students’ behavioral and emotional engagement is not significantly
influenced by their field of graduation or gender. However, educational status does play a
moderating role. Specifically, when comparing EFL teachers with BA and PhD degrees, the
impact of instructional innovativeness on students’ behavioral engagement is stronger for
teachers with BA degrees. Notably, this moderating effect is not observed in the case of
emotional engagement. One possible explanation could lie in the differences in pedagogical
training and practical classroom exposure between BA and PhD programs. BA programs
often place a greater emphasis on fostering practical teaching skills, instructional
innovations, and hands-on experiences. This focus on applied pedagogy may better equip
BA-level teachers to effectively implement innovative instructional techniques that directly
influence students” behavioral engagement. In contrast, PhD programs typically prioritize
theoretical and research-oriented aspects of education, with a stronger emphasis on
academic discourse and scholarly inquiry. While this advanced training is undoubtedly
valuable, it may not directly translate into enhanced abilities to implement instructional

innovations that capture students’” behavioral engagement in the classroom setting. This

I
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study also found that the moderating effects of teachers’ educational status, gender, and
field of graduation were not observed in the relationship between their innovativeness and
students” emotional engagement. It is possible that the impact of innovativeness on
emotional engagement may be more dependent on teachers” interpersonal skills, emotional
intelligence, or rapport building (Huang, 2023; Quin, 2016), rather than their specific

demographics or educational credentials.

CONCLUSION AND IMPLICATIONS

Overall, the main finding of the study that EFL teachers’ instructional innovativeness
predicts their students” behavioral and emotional engagement underscores the importance
of fostering a culture of innovation in L2 settings and cultivating a growth mindset among
practitioners. By fostering a mindset that values experimentation, innovation, and
continuous improvement, teachers can enhance their ability to effectively engage students
and promote L2 outcomes. Moreover, interventions that enhance emotional engagement,
such as fostering a supportive classroom climate and offering curriculum relevant to
students’ lives, the sine qua non in L2 settings, can also indirectly boost behavioral

engagement by making students more willing to participate actively in classwork.

It is worth noting that the study’s findings should be interpreted within the specific
context in which it was conducted. Replication studies across diverse educational settings
and subject areas would be valuable in further validating and generalizing these results.
Furthermore, future research could explore the potential interactions between EFL teachers’
personal and psychological dynamics, instructional practices, and other contextual factors,
such as school resources, organizational support, and professional development
opportunities. Understanding these complex interrelationships could inform support
systems to enhance teachers’ innovativeness, resulting in increased engagement,

motivation, and satisfaction among L2 learners.
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INTRODUCTION

Flipped learning is a model that tries to improve students’ learning experiences by
reversing the traditional classroom structure. In this model, students watch video lectures
recorded or prepared by the teacher at home and learn the course materials in advance.
Class time becomes more interactive, and students work in class to consolidate their
learning, understand concepts, and solve problems. In this model, teachers can track
students” progress and become more involved in the student’s learning process. Flipped
learning positively affects students” success (Gross et al., 2015) and their learning motivation
(Su & Chen, 2018).

The flipped learning model is an effective method for improving students” learning
experiences. Chatbot technology has also played an important role in diversifying learning
experiences recently. Chatbot technology can provide feedback and learning materials and

help students track their learning progress (Vanichvasin, 2021).

ChatGPT, an artificial intelligence chatbot, can be used in a learning environment
compatible with the flipped learning model. Students can ask questions on ChatGPT and
get answers right away. ChatGPT can be used to present students’ learning materials and
can help students track their learning progress. Students can also reinforce their learning

processes through assignments and quizzes offered by ChatGPT.

Combining the flipped learning model and ChatGPT can improve students’ learning
experiences. In this way, students can gain more learning motivation by making learning
processes more interactive. This model may also allow teachers to monitor students’
learning progress more effectively. This research focuses on how ChatGPT can be combined
with the flipped learning model and how students’ experience with this model can be

improved.

Flipped Learning

Flipped learning constitutes an instructional strategy in which students are exposed
to preparatory materials, such as videos, readings, or interactive content, before the
traditional classroom instruction. This pedagogical approach aims to foster students’
autonomy and accountability for their learning, enhance their engagement and the
effectiveness of face-to-face interactions, and cultivate a more immersive and rewarding
learning environment (Covill, Patel, & Gill, 2013; Hwang, Lai, & Wang, 2015). The flipped
learning methodology is becoming increasingly prevalent across diverse educational
institutions, encompassing primary and secondary schools, higher education institutions,
and professional settings (Abd Rahman, Yunus, & Hashim, 2019). Flipped learning can be
employed across various academic disciplines and educational levels. Nonetheless, further
longitudinal investigations are imperative to ascertain the enduring impacts of

implementing the flipped learning approach.
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F-L-I-P mainly focuses on four elements. These are a flexible environment, a learning
culture, an intentional context, and a professional educator (Sezen-Yiiksel, 2020). A flexible
environment means that the teacher can create a group work and independent working
environment while teaching a topic or concept. It can adapt the learning environment with
physical arrangements and provide flexibility to help students learn what and when.
Learning culture refers to an environment in which the student discovers knowledge. The
course is devoted to more in-depth research and enrichment activities of the subjects. The
student plays an active role in the creation of knowledge. The intentional context enables
the teacher to use the activities in the lesson process best. Depending on the topic, it uses
deliberate content to organize student-centered, active learning strategies. The professional
educator takes on a more responsible role than it appears in the flipped classroom.
Responsible for managing tasks such as observing students, providing feedback, and

making assessments throughout the course process.

The flipped learning model changes learning environments and combines technology
and face-to-face activities (Nover & Orhan, 2018). The flipped learning model is generally
defined as an approach where the course process and homework are replaced (Cakir &
Yaman, 2018). Although the application of the flipped learning model differs from class to
class, the basic principle is the learning process and the situation in which the student first
encounters the course material. While in a traditional classroom, the student encounters the
course material during the course, in this model, the first contact with the material is
provided outside the classroom, online, and with the opportunities offered by technology
(Murphy, Chang, & Suaray, 2016).

TRADITIONAL FLIPPED

5

homework
lecture activities lecture

Figure 1. Traditional vs. Flipped Classrooms, Source:
https://teaching.washington.edu/topics/engaging-students-in-learning/flipping-the-classroom/

In a traditional classroom setting, teaching often occurs as students read textbooks,
work on assignments outside the classroom, and listen to lectures in class. However, in the
flipped classroom model, while students learn most or all of the content outside the
classroom, teaching in the classroom is carried out with group work and cooperation under
the teacher’s guidance (McBride, 2015). In the flipped learning model, students do the

expected homework and participate in activities by accessing teaching resources outside of
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school (Figure 1). The student is expected to be ready for the lesson by acquiring basic
information about the subject outside the school. Class time is realized with activity and a
student-oriented approach (Bergmann & Sams, 2012). The student’s access to essential
information outside of the classroom provides the teacher with learning opportunities to
develop the student’s high-level thinking skills, such as discussion, activity, and problem-
solving in the classroom (Noysever & Orhan, 2018). In addition, the teacher takes the role of
guiding students in the classroom. The teacher can provide immediate feedback and correct
misconceptions by following students” work closely. The teacher plays an essential role in

learning compared to a traditional classroom (Carter, Carter, & Foss, 2018).

Studies have pointed out that flipped learning has advantages and challenges. Akcayir
and Akcayir (2018) found that student learning performance improvement is the most
frequently mentioned benefit of flipped learning. However, there are also challenges related
to out-of-class activities. Giindiiz and Akkoyunlu (2019) indicated that students felt more
responsible for their learning and experienced greater instructional flexibility. However,
some people expressed dissatisfaction with the slow Internet access outside the classroom
and the lack of immediate feedback while watching videos. Straw et al. (2016) emphasized
that flipped learning encouraged students to take ownership of their education, learn at
their own pace, and expand their knowledge and understanding. However, challenges
included access to technology and the appropriateness of online resources. Fisher,
LaFerriere, and Rixon (2020) found that flipped learning has positive and negative attributes
and that flipped learning strategies must be conceptualized and understood as influencing
or facilitating learning. Overall, the papers suggest that flipped learning can be an effective

pedagogy but requires careful planning and considering potential challenges.

Studies have shown that flipped learning helps increase students” academic success.
Simko et al. (2019) indicated that a flipped approach to a second-year engineering course
resulted in higher marks, improved engagement, and overall student satisfaction. Lag and
Seele (2019) examined studies that compared flipped classroom teaching to traditional,
lecture-based teaching. They discovered a little benefit for the flipped classroom regarding
learning, pass rates, and student satisfaction. Purwaningtyas, Hidayanto, and Prabowo
(2020) reviewed the success factors in flipped learning and found that applying technology
and the framework used are important factors in student engagement. Bormann's (2014)
literature review revealed that flipped learning has the potential to create a highly engaging
educational setting, resulting in enhanced academic performance and improved readiness
for the demands of 21st-century learning and professional environments. Gross et al. (2015)
conducted a study in which flipped learning environment was preferred instead of the
regular teaching environment. The research results showed that the flipped learning format
led to a significant increase in the test scores of female and low-GPA students, improved

significantly.

Flipped learning increases student success and positively affects students” desire to
learn. Vliet, Winnips, and Brouwer (2015) found that flipped-class pedagogy enhanced
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critical thinking, task value, and peer learning. Su and Chen (2018) indicated that flipped
learning and student question generation positively impacted students’ learning
motivation, attitudes, and engagement. Haghegh and Nugroho (2021) found that flipped
learning positively predicted students” learning motivation, attitudes, and engagement.
Chung and Lee (2018) found that flipped learning improved learning motivation and
attitudes. Nevertheless, Vliet et al. (2015) underscored that the impact of flipped classes was
not enduring, prompting the recommendation for incorporating flipped classes repeatedly

within the curriculum to ensure long-term sustainability.

During the COVID-19 pandemic from 2020 to 2022, as in-person education was
suspended in schools worldwide, the use of flipped learning practices increased
significantly. Even though we live in a digital age, the limited use of technology in education
before the COVID-19 pandemic, along with teachers' lack of experience with online and
hybrid teaching methods, left many countries unprepared for the educational challenges
brought by the pandemic. Lo et al. (2021) highlighted that during the pandemic, teachers
expressed concerns and desires for more detailed instructions, advanced questions, and
interactive exams, emphasizing the significant need for open access flipped learning
resources. Aljarvi et al. (2024) found that flipped learning during the COVID-19 pandemic
contributed to students' academic success and their attitudes towards learning. Lopez-
Belmonte (2023) showed that using pedagogical methods like flipped learning during
periods of health restrictions like COVID-19 created improved competencies in students.
Specifically, the learning process experienced by students who followed the flipped learning
course effectively benefited them in two of the three analyzed dimensions: self-regulation
and decision-making. Paragoo and Sevnarayan (2024), found that pedagogy of flipping the
classroom for engaged learning had a positive effect on students. Cevikbas and Kaiser
(2023), in their literature review of 97 articles, stated that flipped learning is an innovative
pedagogy with the potential to engage students in mathematics education through hybrid
learning, combining online and in-person instruction, which is especially important during
a pandemic. Their review found that flipped learning offers numerous benefits for teaching

and learning mathematics.

Chatbots and ChatGPT

Chatbots are computer programs that interact with users using natural language. They
have many applications, including education, information retrieval, business, e-commerce,
and customer service. According to Suta et al. (2020), the functionality of chatbots involves
a three-stage process, which includes comprehending natural language input, generating
automated and appropriate responses, and constructing natural language responses that are
both realistic and fluent. The industry’s current bottleneck in designing artificially
intelligent chatbots is a lack of natural language processing capabilities. Maher, Kayte, and
Nimbhore (2020) explain that chatbots use natural language processing techniques to

simulate human conversation and can be applied to business, telecommunications, banking,

128



.‘International Journal of Modern Education Studies

health, customer call centers, and e-commerce. It can also be used as a machine conversation,

virtual agent, dialogue, and information retrieval system.

ChatGPT, developed by OpenAl, is a recently popular chatbot featuring a
conversational artificial intelligence interface. Renowned as one of the most advanced
applications in artificial intelligence, ChatGPT has garnered significant global attention (Tlili
et al., 2023). OpenAl, a research lab specializing in artificial intelligence, introduced
ChatGPT, a Generative Pre-trained Transformer, in November 2022. This conversational Al
interface employs natural language processing (NLP) to engage in realistic interactions,
encompassing the ability to respond to follow-up questions, acknowledge its errors,
challenge erroneous assumptions, and reject inappropriate requests (OpenAl, 2023). While
the primary objective of ChatGPT is to emulate the human conversation, it possesses
capabilities that extend well beyond that scope. It can generate various forms of creative
content, such as poems, stories, or even novels, and effectively assume different roles within

its capacity.

As ChatGPT continues to make its way into our lives, with a wide range of uses
already emerging, we are seeing an increasing number of studies on its use in the field of
education. According to Lo (2023); ChatGPT has the potential to serve as an assistant for
educators, such as creating teaching materials and providing suggestions, and as a virtual
teacher for students, such as answering questions and facilitating collaboration. However,
when used for educational purposes, it can pose various issues, such as generating incorrect
or fake information and bypassing plagiarism detectors. Therefore, it would be beneficial to
consider updating assessment methods and institutional policies in schools and universities
to ensure the appropriate use of ChatGPT in educational settings. Furthermore, it is essential
to provide education support to teachers and students to enhance the appropriate use of

ChatGPT in educational settings.

In his literature review, Sallam (2023) aimed to investigate the benefits and potential
limitations of ChatGPT in health education, research, and applications. He found that in
85% of the articles he examined, ChatGPT's benefits were mentioned. These benefits include:
(1) Enhanced scientific writing and research inclusivity and versatility, (2) Benefits in health
research, including effective analysis of datasets, code generation, literature reviews,
timesaving for focusing on experimental design, and drug discovery and development, (3)
Benefits in healthcare services, including workflow organisation, cost-saving,
documentation, improvement of personalised medicine and health literacy, (4) Benefits in
health services education, including enhanced personalised learning and focus on critical

thinking and problem-based learning.

As chatbots such as ChatGPT become more prevalent and their capabilities increase
in tandem with technological advancements, the lives of individuals who integrate them
into their daily routines will undoubtedly change. This will lead to a greater need for studies
on how chatbot-style tools should be effectively used in daily life.
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Chatbots such as ChatGPT can be integrated into education systems to provide quick
and personalized services to students and institutional employees. Okonkwo and Ade-
Ibijola (2021) present a systematic review of previous studies on using Chatbots in
education, highlighting the benefits and challenges of implementing Chatbot technology in
education. Hiremath et al. (2018) proposed an automated system that uses neural networks,
NLP, pattern matching, and data mining algorithms to enhance the performance of Chatbots
in education. Clarizia et al. (2018) present a prototype of a Chatbot in the educational
domain that uses natural language processing techniques and ontologies to provide answers
to students. Jalil et al. (2023) evaluated how well ChatGPT answers typical problems from a
well-known software testing curriculum. The studies reveal that ChatGPT can offer answers
and explanations that are entirely or partially accurate. However, more research is required

to assess the potential benefits and risks of chatbot use by students and instructors.

Many studies provide insights into the use of ChatGPT in different learning methods.
Huang, Hew, and Gonda (2019) discuss implementing and evaluating three chatbot
activities enhanced by IBM Watson in a flipped graduate course. Jalil et al. (2023)
investigated how well ChatGPT performs when attempting to answer common questions
from a popular software testing curriculum. Bang et al. (2023) proposed a framework for
evaluating interactive LLMs such as ChatGPT using publicly available datasets and found
that ChatGPT outperforms LLMs with zero-shot learning on most tasks. Finally, Mattas
(2023) discusses the potential benefits and ethical considerations of conversational Al
models such as ChatGPT. Overall, the papers suggest that ChatGPT can enhance flipped

learning, but further research is needed to understand its potential and limitations fully.

Chatbot technology can be an effective tool for providing feedback and learning
materials to students. Vanichvasin (2021) found that using a chatbot in an educational
setting led to positive learning outcomes and provided students with a better-personalized
learning experience. Cunningham-Nelson et al. (2019) identified potential use cases for
chatbots in education, including FAQ chatbots for answering commonly asked student
questions and short response quiz chatbots for providing automated feedback based on
student responses. Sandu and Gide (2019) suggested that chatbot technology can improve
productivity, communication, and learning in the educational sector. Bii (2013) proposed
integrating chatbot technology into the teaching-learning environment to enable students to
acquire 21st-century skills in a developing country. Rudolph, Tan & Tan (2023), reveals that
the greatest benefit of ChatGPT is its ability to enable students to learn by doing and
experiencing. By using ChatGPT, students can evaluate different strategies and approaches
about problem-solving and goal achievement through game-based learning or other
student-centered pedagogies. Additionally, the students who prefer hands-on and

experiential learning will use ChatGPT as a learning aid. Overall, the studies suggest that
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chatbot technology has the potential to enhance the student learning experience by

providing personalized feedback and learning materials.

Using 5E with Flipped Learning

The 5E learning model, developed by Rodger Bybee, is frequently used to apply the
constructivist learning theory that enables students to actively use their knowledge and
skills (Akkaya, 2019; Biyikli, 2009; Bybee, 2009). The 5E model delineates a comprehensive
framework for teaching and learning, consisting of five sequential stages: Engage, Explore,
Explain, Elaborate, and Evaluate. Notably, the 5E model seamlessly integrates all essential
21st-century skills, commonly called the 4Cs - create, critically think, communicate, and

collaborate - and the effective use of technology (Mairc, 2020).

According to Cheng-jun (2010), the emphasis on students’ self-construction is the core
of the 5E teaching model. Students are the subject of the learning activities, whereas teachers
are mentors and helpers. The teacher does everything to facilitate the students to inquire

and acquire scientific concepts.

Many studies have revealed that the 5E learning model allows students to practice
and develop competencies. The 5E model is effective in helping students practice and
nurture competence in teaching natural science (Wui Nyugen & Lee, 2022). According to
Bui Ngoc Phuong at al. (2021), the 5E teaching model is effective in helping students practice
and nurture competence. Moreover, according to Nurdini et al. (2021), the learning
environments based on the 5E learning cycle model effectively improve students” mastery

of electrolyte and non-electrolyte solution material concepts and skills.

However, many studies show that the 5E learning model increases academic
achievement. Gok and Tufan (2014), demonstrated that the levels of academic achievement
and retention were higher in the experimental group taught with the 5E model than in the
control group taught with traditional methods. Kanli and Unsal (2008) revealed that the
experimental group students who used the 5E model were more successful than the control
group students who used the traditional method. They developed a more positive view of
the topic. Bakri (2021) reveals that using the 5E learning model can improve mathematical
learning. Kozcu Cakir (2017) revealed that the 5E learning model affected the student’s

academic achievement, attitude toward science, and science process skills.
According to Bybee (2009), the phases of the 5E learning model are as follows:

1) Engagement: the instructor or a curricular assignment examines the learners’
existing knowledge. It assists them in becoming involved in a new idea by using brief tasks
that foster curiosity and elicit past knowledge. The activity should integrate previous and
present learning experiences, disclose prior assumptions, and arrange students’ thinking

toward current activity learning objectives.

2) Exploration: Exploration experiences offer students a standard set of activities for

identifying present concepts (i.e., misunderstandings), processes, and abilities, as well as
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facilitating conceptual change. Learners may participate in lab activities that allow them to
apply past knowledge to develop new ideas, investigate questions and possibilities, and

design and conduct a preliminary inquiry.

3) Explanation: During the explanation phase, students focus on a particular aspect of
their engagement and exploration activities. This phase allows students to demonstrate their
conceptual understanding, procedural skills, or application of knowledge. Additionally,
teachers can use this phase to introduce new topics, techniques, or skills. Learners are
encouraged to articulate and express their understanding of the concept. A teacher’s or
curriculum’s explanation may assist students toward better comprehension, a critical aspect

of this phase.

4) Elaboration: Teachers develop students’ intellectual knowledge and skills. Students
gain more profound and broader knowledge, information, and appropriate abilities due to
new experiences. Students put their knowledge to use by participating in extracurricular

activities.

5) Evaluation: The assessment phase plays a crucial role in enabling students to
evaluate their understanding and skills while also providing teachers with a means to

measure student progress toward educational objectives.

Studies have pointed out that the 5E and flipped learning models can be combined to
create effective teaching strategies. Schallert (2020) created a design heuristic based on the
5E inquiry model for flipped classroom scenarios, and it was used in an online professional
development course for secondary mathematics teachers. Asiksoy (2017) found that a
flipped classroom approach based on the 5E learning cycle model improved student
achievement in physics. Romero (2019) conducted a poll-based study on the impact of the
flipped learning model in online-based education for secondary teachers, finding that it
enhanced active and autonomous learning and improved student performance. Lee (2013)
suggested instructional design methods to improve flipped learning that depend on
previous knowledge and emphasize a flexible learning environment, a change in how
people learn, purposeful classroom material, and teachers with professional expertise. The
papers suggest that combining the 5E learning model with flipped learning can lead to
effective teaching and learning strategies.

Purpose of the Study

This research aims to develop a model that recommends using ChatGPT together with
the 5E model in flipped learning environments. Flipped classrooms consist of outside-
classroom activities as well as inside-classroom activities. In the scope of outside classroom
activities, the teacher shares materials such as videos that were prepared before with the
students. Students perform self-study, and they become ready for classroom activities. In
the scope of inside-classroom activities, teaching is carried out under the guidance of the

teacher. Students engage in routine activities that raise their academic performance.
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This research developed a model that proposes using ChatGPT instead of the videos
used in outside classroom parts of the flipped learning approach. In this model, the teacher
prepares guiding activities that enable students to work with the support of ChatGPT
instead of offline videos. The implementation of these activities is carried out according to
the steps of the 5E learning model. Sample activities were prepared for some achievements
related to Mathematics and Science lessons, and the application process was explained step
by step.

ChatGPT Aided Flipped Learning Model (CAFLM)

This section explains the “ChatGPT Aided Flipped Learning Model (CAFLM)”,
developed in line with the purpose of the study and application process. The model can be
applied to secondary and high school education levels. Within the scope of the research,
sample application activities were prepared for mathematics and science lessons at the
secondary school level. The model showing how ChatGPT is integrated into the Flipped
Learning environment with the phases of the 5E learning model is shared in Figure 1. In the
proposed model, the teaching process, both outside and inside the classroom, is prepared
following the stages of the 5E model.
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1. PREPERATION

Teacher;

=>» Plans the progress for inside and outside teaching activities
=>» Prepares the Student Activity Guide consisting of sample questions suitable for the

5E model that can be asked to ChatGPT

2. OUTSIDE CLASSROOM TEACHING

5E Learning Activities
® Engage
e Explore
e Explain
e Elaborate
e Evaluate

Students;

=>Do individual work at their own pace
in accordance with the 5E model
outside of the classroom.

—>Perform the activities assigned to
them using ChatGPT.

—>Use ChatGPT instead of materials
such as videos, unlike the classic
Flipped Learning approach.

3. INSIDE CLASSROOM TEACHING

5E Learning Activities
® Engage
e Explore
 Explain
e Elaborate
e Evaluate

Teacher;

-> The teacher implements and guides
the activities in the classroom in
accordance with the 5E model.

Students;

- As they gain basic knowledge and
skills outside the classroom, they can
participate more in group work and
discussion in the classroom due to the
broader in-class time, and they can find
more opportunities for high-level
learning.

ADVANTAGES

L A A

Individualized Learning

Increased Motivation

Easy access and Flexibility

A Wealth of Learning Materials

Rich Feedback and Evaluation

More time for classroom discussions

Figure 2. ChatGPT Aided Flipped Learning Model (CAFLM)

Preperation Stage

At this stage, the teacher plans the teaching process and prepares out-of-class teaching
activities, considering the achievements of the course. Sample questions are prepared so
students can ask ChatGPT to make them curious about the knowledge and skills related to

the lesson’s target. The questions should be appropriate for students to explore their

AIan & Yurt
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knowledge and skills and explain the concepts they have learned. In addition, the prepared
questions should be such as to enable the students to associate what they have learned with
daily life and to deepen their knowledge and skills. Appropriate instructions are given so
that students can evaluate what they have learned. The questions in the prepared student
activity guide should be flexible. Students should be encouraged to learn the subject from
ChatGPT with different questions besides these questions in the student activity guide.

At this stage of traditional flipped learning environments, the teacher provides
preparation materials (video, article, sound recording, etc.) to enable students to study
before the lesson. 5E model activities are presented in the proposed model, and ChatGPT is
used as preparation material. In this way, students can easily access content richer than the
videos and materials the teacher can prepare. For example, student activity guides are

prepared and shared for mathematics and science lessons in the next step.

Outside Classroom Teaching

At this stage, students do individual work outside the classroom and perform the
activities assigned to them using ChatGPT. Supporting the outside classroom teaching
phase of Flipped Learning with ChatGPT will provide students with the following benefits:

Individualized learning: An Al model like ChatGPT can offer students an individualized
learning experience. Students can work independently and access learning materials
according to their needs. ChatGPT can answer students’ questions, explain, and recommend

customized learning resources.

Increased motivation: ChatGPT can potentially increase student motivation to learn.
ChatGPT can also attract and retain students’ attention by providing an interactive learning
environment. The responses of ChatGPT to students make the learning process more

interactive and engage students.

Easy access and flexibility: ChatGPT during the outside classroom teaching phase allows
students to access learning materials quickly and flexibly. Students can access ChatGPT
anytime and anywhere. This allows students to devote more time to learning and to manage

their learning processes more flexibly.

A wealth of learning materials: ChatGPT can offer students various learning materials.
Materials in different formats, such as texts, videos, sound recordings, and simulations, can
be presented to students. This allows students to select materials based on their learning

styles and preferences, allowing them to learn more effectively.

Rich Feedback and Evaluation: ChatGPT can give students better feedback and
evaluation. Students can follow their development process by asking questions and getting
answers on ChatGPT. Students can also identify their weak points and evaluate their
progress continuously with the help of ChatGPT’s suggestions and guidance.
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During the outside classroom teaching phase, the student is expected to have

completed the activity the teacher gave using ChatGPT.

Inside Classroom Teaching

At this stage, in-class teaching continues according to the learning steps of the 5E
model. In addition, it would be more appropriate to create discussion environments and
focus on group work at this stage. Students can participate in different activities to deepen
their out-of-classroom learning. In the classroom, the teacher may lead discussions, group
projects, problem-solving activities, or projects with students. Students are expected to
participate in classroom activities actively using the knowledge they have gained from the
student activity guides prepared by the teacher. During this phase, the teacher identifies the
students” weaknesses and strengths, monitors their progress, and provides feedback.
Feedback can be given to students individually or in groups. Various assessment methods

can be used to determine the learning level of the students.

With this model, students can be supported more efficiently to develop their high-
level thinking skills in the classroom because they will acquire basic knowledge and skills
in an out-of-class learning environment. In addition, teachers can devote more time to high-

level activities such as application, analysis, and synthesis.

Sample Student Activity Guides for Mathematics and Science Lessons

The subject of “Algebraic Expressions and Identities” was chosen in the Mathematics
lesson. Within the scope of this subject, a sample student activity guide has been prepared
suitable for the acquisition of “Understands and writes simple algebraic expressions in
different formats”. Moreover, the “Electrical Loads and Electrification” subject was chosen
for the Science lesson. Within the scope of this subject, an example of a sample student
activity guide has been prepared suitable for the acquisition of “Classifies objects in terms
of their electrical loads”. The questions of these sample student activity guides are shared
in Tables X and Y.

The first phase of the model is the preparation stage. An activity has been prepared
for this stage to enable students to perform individual studies. This activity was developed
following the steps of the 5E learning model. Below are the sample student activity guides
that enable students to do individual work outside the classroom before the math and

science lesson with the teacher in the classroom.
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Table 1

The Questions Used in Sample Student Activity Guide for Mathematics Lesson
Lesson: 8th Grade Mathematics
Subject: Algebraic Expressions and Identities
Learning Outcome: Understands and writes simple algebraic expressions in different forms.

1) Engage

Have you ever heard of the concept of algebra introduced by Al-Khwarizmi, a Muslim Turkish
scholar? Do you know in which areas and how we use algebra, which can be used as a
communication language, in daily life? Can you research ChatGPT by asking questions such as
the following? If there are other concepts that you do not understand, you can ask ChatGPT to
explain them as well.

- In which areas is algebra used in daily life?

- How can algebra be used as a language of communication?

2) Explore

Imagine talking to your friend about how much water you can fill in a cylindrical plastic bottle
at home. What kind of expression would you use to generalize about the amount of water, the
volume, that similarly shaped plastic bottles of different sizes can hold and tell your friend
about it? So how can the volume of a cylinder be expressed algebraically? Try to discover it by
asking ChatGPT. For this, you can ask the following sample questions.

- How can I express the volume of a cylindrical plastic bottle algebraically?

- Can I express this algebraic expression another way?

- Can you teach algebra through a game?

- Can you teach me the subject of algebra through the game?

3) Explain

When we look at algebraic expressions, we can see that some letters, characters, or symbols
represent unknown values and numerical values. This difference is expressed in an algebraic
expression by different concepts. Let’s try to learn these concepts by asking questions to
ChatGPT listed below.

- Which different parts are there in an algebraic expression?

- Could you explain and provide an example of what the terms variable, constant, and
coefficient mean in algebraic expressions?

- Can you teach me algebra by playing a game?

- How can we simplify complex algebraic expressions?

4) Elaboration

When we examine the equations in algebraic expressions, we see that equality is achieved for
some values of the variables. These values are referred to as the equation’s solution set.
Sometimes we see equality provided for each value that the variable can take. These algebraic
equations are also known as identities. At this point, consider these algebraic expression

features, deepen your work, reach generalizations, and integrate what you learn into your
knowledge. You can do this by asking ChatGPT similar questions and evaluating theoutputs.

- How to write identities for algebraic expressions?

- How can you explain the identity -a"2-b"2 = (a-b) (a+b) to me?

- Can you visualize this algebraic expression?

- How can I develop a model to understand the same algebraic expression by cutting papers to
appropriate sizes?

- What is the difference between the square of the difference of two terms (a-b) *2 and the
difference of squares (a"*2-b"2) in algebraic expressions? Can you explain with examples?

5) Evaluation
Ask ChatGPT to ask you different types of questions about algebraic expressions. After you
answer it yourself, ask ChatGPT to say the answers and compare them with your answers.
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-Can you write three questions about algebra?

-105"2-5"2 = ? Can you show me how to solve the question using the “difference of two squares
identity”?

-Can you ask practice questions similar to these?

Table 2

The Questions Used in Sample Student Activity Guide for Science Lesson

Lesson: 8th Grade Science
Subject: Electrical Loads and Electrification
Learning Outcome: Classifies objects in terms of their electrical loads.

1) Engage

Sometimes when we approach objects around us to touch them, we hear a crackling sound and
feel a tingling sensation in our fingertips. Even if the object we touch is not an electrical device,
we say, “We got shocked”. How do these objects shock us, despite not being electrically
powered? You can ask ChatGPT questions similar to the following to investigate. If there are any
terms you don’t understand, you can also ask ChatGPT to explain them.”

- What causes non-electrical objects to shock us?

- Could you please explain electrical load and electrostatic briefly?

- Could you please explain positive and negative loads briefly?

- Could you please explain briefly how an electrostatic charge is formed?

- Could you please explain briefly how electrification occurs?

2) Explore

At this point, you are expected to discover what electrification is and the types of electrification.
Regarding this, you can try to explore the subject by asking questions to ChatGPT, such as the
following:

- What are electrification types?

- Can you recommend a simple electrification experiment for me?

- Can you suggest a simple experiment with electrifying by touch and electrifying by effect?

- Can you teach me electrification by friction through a game?

3) Explain

At this point, you need to review the subject by learning about how positive and negative loads
affect electrification, what are the differences between the types of electrification, make
comparisons and reach concepts. For this purpose, you can obtain information about the subject
by asking the following questions to ChatGPT:

- What are the similarities and differences between electrification by friction, touch, and impact?
- How is the electrification affected if the positive and negative charges on the objects are
equal?

4) Elaboration

At this point, it is expected that you have a thorough understanding of the subject’s specifics and
the ability to apply what you have learned to other spheres of your life. You can use ChatGPT to
inquire about the following things:

- What are the factors affecting the electrification event? Can you explain briefly?

- Which electrification method lasts longer?

- What are the applications of electrification in technology and natural events?

- How is electrification related to atmospheric behaviors and natural events? Can you explain
briefly?

5) Evaluation

At this point, you can ask ChatGPT to ask questions to evaluate the information you have
learned. While doing this, you can ask ChatGPT to ask you multiple-choice and open-ended
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questions about different sub-dimensions/sections of the subject. After answering the questions
in your own way, you can also ask ChatGPT to give the answers to these questions and compare
your own answers with the answers given by ChatGPT.

- Can you write five multiple-choice questions about the topics discussed in this session?

- What are the answers to these questions?

- Could you write three open-ended questions about the topics discussed in this session?

- What are the answers to these questions?

The activities developed during the preparation phase are shared with the students.
Students perform individual studies outside the classroom in line with the instructions in
the student activity guide. At this point, students are expected to control their learning
processes and create their own notes and questions about the subject. Students are
encouraged to come to class with their notes and questions about the subject.

The final phase of the CAFLM model is inside classroom instruction. At this phase,
the teacher teaches following the steps of the 5E model. In this direction, the questions that
the students take notes on during the out-of-class process at the entrance stage are discussed
under the guidance of the teacher. In this process, the active participation of students is
ensured by holding large and small group discussions. In the exploration phase, the teacher
continues to guide. Provides instant feedback to students during the implementation of
classroom activities. At this point, informal evaluations are included. Since students come
to class prepared, the exploration activities carried out in the classroom are expected to be
higher level. In the explanation activities, students explain the concepts and theories they
have discovered. They discuss using the knowledge and skills they have acquired because
of individual studies. In the deepening phase, the teacher encourages students to apply
what they have learned in different situations. Tasks with different situations are given
following the level of the students. Students are expected to use what they have learned in
new situations. In the evaluation activities, the teacher evaluates the student’s learning
process. Students are allowed to self-assess. It may be appropriate to use formative

assessment techniques.

CONCLUSION AND RECOMMENDATIONS

This research aims to develop a model that recommends using ChatGPT together with
the 5E model in flipped learning environments. This model aims to increase the quality of
the out-of-class teaching phase of flipped learning and encourage students to do individual
research. In this context, ChatGPT was chosen as the chatbot, and how to use it in the flipped
learning model was explained step by step with sample applications. The developed
ChatGPT Aided Flipped Learning Model (CAFLM) consists of 3 basic steps: 1) Preparation
Stage, 2) Outside Classroom Teaching, and 3) Inside Classroom Teaching. In the scope of
preparation stage activities, outside classroom teaching instructions (student activity guide)
are developed to guide students and shared with them. At the outside classroom teaching
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step, students do individual studies using ChatGPT. At this stage, students interact with
ChatGPT in line with the instructions suggested in the activities instead of the digital
materials used in the classical flipped learning model. Using ChatGPT, students will have
more opportunities for individualized learning, higher motivation, easy access and
flexibility, richness in learning materials, and effective feedback and assessment. In the
classroom teaching step, which is the last step of the model, the teaching service is expected
to continue under the guidance of the teacher. Since students are expected to come to the
classroom prepared, it is expected that the teaching process for the classroom will be at a
higher level. Students can have a more prosperous learning environment by doing group
work in the classroom and participating in the discussion environment. Since teachers will
not have to transfer basic knowledge and skills in the classroom, they will have more time

for a more qualified education.

In this research, sample activities developed for mathematics and science lessons
within the scope of CAFLM were carried out using ChatGPT. The answers given by
ChatGPT are shared in the images below (Figure 3). When the obtained outputs are
examined, it is striking that the answers given by ChatGPT at the engage phase are at a level
that can attract the student’s attention and increase their desire and curiosity to learn. In the
explore phase, it can be said that the answers given by ChatGPT are at a level that supports
the students” in-depth learning of the subject. Interaction with ChatGPT at this stage can
help students develop their ideas, knowledge, and understanding. It has been understood
that ChatGPT has the potential to include richer explanations compared to materials such
as video used in the classical flipped learning approach. In the explanation phase,
ChatGPT’s answers to the questions are at a level that can enable students to understand
the concepts. When appropriate questions are asked, ChatGPT has been observed to clarify
points that are not understood and provide adequate answers. In the elaborate phase, the
questions asked, and the answers given by ChatGPT are at a level that can enable students
to deepen their learning and gain different perspectives. In the last phase, the evaluation
phase, it has been observed that ChatGPT can ask questions that examine the achievements
of the course.
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Figure 3. Some images from the sample student activity guide prepared for Mathematics and Science

lessons.
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The findings derived from the implementation of sample activities designed for
mathematics and science courses suggest that CAFLM is positioned at a level capable of
enhancing the quality of the flipped learning-teaching process. Implementing this model
can positively affect students’ success, motivation, and the permanence of their knowledge.
Quantitative and qualitative studies are needed to evaluate the developed model's aspects.
Experimental research can be conducted by comparing classical flipped learning teaching
with CAFLM. In addition, qualitative research can be conducted to reveal student and
teacher experiences related to CAFLM.

In this research, mathematics and science courses were selected to show the
application steps of CAFLM. Further research could explore the use of CAFLM in different
courses. In this research, sample applications were carried out using the free version of
ChatGPT. The paid version and plugins of ChatGPT can help create more prosperous

learning activities.
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