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Research Article

Examining the pre-service science teachers views on intelligence games used in

science teaching’

Ramazan Semih Yazgan® and Gamze Tezcan™

Department of Mathematics and Science Education, Faculty of Education, Canakkale Onsekiz Mart University, Canakkale, Turkiye

Article Info Abstract

Received: 5 April 2024 In this study, the relationship between classroom teachers' professional commitment and
Accepted: 27 June 2024 This study aims to examine pre-service science teachers' views on the use of different
Available online: 30 June 2024 intelligence games in science teaching. The research was designed in a case study pattern.
Keywords The research study group consists of 19 second-year pre-service teachers studying in the
Intelligence game science teaching undergraduate program at a state university in the fall semester of the
Science teaching 2020-2021 academic year. Intelligence games were introduced to the participants in the
Teacher education online seminars given for 6 weeks. They were asked to plan a science teaching related to the

intelligence game of the week and to fill out a form to express their opinions every week,
and at the end of the seminars a focus group interview was conducted. Data collected
through weekly opinion forms was analyzed through content analysis and the data gathered
from focus group interviews were analyzed through descriptive analysis. At the end, it has

been understood that pre-service science teachers generally think thatintelligence games are
2149-360X/ © 2024 by JEGYS
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This is an open access article under

the CC BY-NC-ND license
@@@@ intelligence games for science teaching, they found the Kendoku game less suitable for

useful for science teaching and believe that they make learning permanent and fun in
science education. The opinions of pre-service science vary depending on the game. While
preservice teachers evaluated Magic Pyramid and Missing Words as the most useful

science teaching.
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Introduction
Play is a natural and fun way of learning from childhood onwards. Play triggers our brain's dopamine-reward system,

keeping us motivated. The playing process of a well-designed game leads to focused engagement in the learning
processes (Myers & Reigeluth, 2017). Educational games are games that aim to teach a specific concept or target
behavior to an individual or individuals (Aksoy, 2014). Educational games support and develop students’ skills such as
using imagination, evaluating information, competing, and making decisions (Prensky, 2008; Yazicioglu & Cavus
Giingoren, 2019).

Educational games are divided into digital games and non-digital games (Li & Tsai, 2013). Digital games are games
for entertainment purposes played with tools such as computers, tablets and phones. Non-digital games, on the other

hand, are games that can be played with traditional methods such as paper, pencil, or any game object, as well as games

! This article is derived from the first author's master's thesis, which was carried out under the supervision of the second author.

* Science Teacher, Cinar Private Schools, Bursa, Turkey. E-mail: ramcosemihh@gmail.com ORCID: 0000-0001-9394-2950

3 Corresponding Author: Assist. Prof. Dr., Department of Mathematics and Science Education, Faculty of Education, Canakkale Onsekiz Mart University,
Canakkale, Turkiye.E-mail: gamzesrt@gmail.com, ORCID: 0000-0002-7948-5885

47



Yazgan & Tezcan Journal for the Education of Gifted Young Scientists 12(2) (2024) 47-62

that use physical limbs such as hand-foot coordination (Uzun et al., 2013). Intelligence games are counted among the
educational games in the non-digital games group.

Intelligence games involve cognitive strategies in which an individual filters his/her solutions through a specific
thought filter in order to reach a solution (Alessi & Trollip, 2001). These games are also accepted as brain-building or
brain-training games because they provide brain gymnastics (Ott & Pozzi, 2012). Students should find the mostaccurate
way to reach the resultin the shortest time possible, which contributes to the development of skills such as decision-
making, trial and error, using prior knowledge, and developing alternative ways to solve problems (Arslan & Dilci, 2018).

Intelligence games include reasoning and processing games, verbal games, memory games, strategy games, geometric-
mechanical games and intelligence questions (Ministry of National Education [MoNE], 2013; MoNE, 2016). Examples
of reasoning and operation games are Sudoku, Alphabet Linking, Admiral Sunk, Magic Pyramid, Kakuro,
Kendoku, Operation Square, Futoshiki (MoNE, 2013). Anagrams, Missing Words and Word Hunt are verbal games,
while Picture Recall and Picture Matching are memory games; games such as Chess, Checkers, Mangala, Tik-Tak-Toe
are strategy games, while Jenga, Tangram and Mikado are geometric-mechanical games (MoNE, 2013). Examples of
intelligence questions are Wolf-Lamb-Ot, Three Light Bulbs, 12 Balls, Liar-Corrector (MoNE, 2013).

Intelligence games are thought to be an educational tool that brings together the similarities and close relationships
between different disciplines and develops students' ability to think at a higher level and use the knowledge they learn in
daily life (Ebner & Holzinger, 2007). However, in Turkey, intelligence games are mostly associated with mathematics
courses. Cagan and Usta (2023) found that intelligence games increased the mathematics achievement of middle school
students, while Yondemli and Tag (2018) found that they had a positive effect on mathematical reasoning ability. It has
been revealed that teachers are also of the opinion that intelligence games will positively affect mathematical skills (Alkas
Ulusoy et al., 2017; Kel & Kul, 2021). Consistent with these studies, Erdogan, Eryilmaz et al. (2017) concluded that
intelligence games have potential for teaching mathematical concepts.

However, science teaching and intelligence games are compatible with each other in terms of curiosity, generating
various solutions to problems and looking at things from different perspectives. Numerical and verbal materials used
with intelligence games especially enable students to explore, generate solutions to a problem and try different ways
(Bottino et al., 2007). Moreover, in line with these features, the middle school science curriculum (MoNE, 2018) has
specific objectives such as finding solutions to the problems encountered in the relationship between humans and the
environment, developing reasoning ability, scientific thinking habits and decision-making skills by using socio-scientific
issues.

Despite these close relationships, it is seen that the number of studies on the application of intelligence games in
science courses is limited. Kurupinar et al. (2022) took the opinions of science, pre-school and primary school teachers
about the use of intelligence games in science teaching and found that teachers saw intelligence games as an educational
tool in science teaching; however, most of them did not receive any training on intelligence games. In their study, Cetin
and Ozbugtu (2020) questioned the opinions of pre-service science teachers about the use of intelligence games in
science teaching after the studies in which intelligence games were introduced practically, and it was revealed that they
expressed positive opinions in a positive direction. Yiikseltiirk et al. (2022) questioned the opinions of a group of pre-
service teachers about the educational applications of intelligence games in their study focusing on the digital play of
intelligence games. There were no pre-service science teachers in the study group. However, the pre-service classroom
teachers in the study group revealed that they had the view that intelligence games were more compatible with
mathematics lessons.

The positive views of pre-service teachers regarding the educational use of intelligence games are important for them
to develop positive attitudes. However, it may be more appropriate to focus on the opinions of pre-service teachers in
situations where they focus on the instructional applications of intelligence games, rather than examining the impact of
beliefs and attitudes towards educational use based on practices based on learning and experiencing intelligence games.
Can (2020) examined the inhibiting and supporting factors that may form the basis of pre-service teachers' attitudes

towards the instructional use of intelligence games. In this study, which was conducted on classroom teachers, pre-
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service teachers were trained on how to integrate intelligence games and teaching, and they were asked to associate an
intelligence game of their own choice with a course, learning domain and outcome of their choice and to associate it
with the learning and teaching process of a primary school level course.

Aim of Study

In this regard, it was thought that there was a need to determine the content of the science education curriculum
integrated with intelligence games to be developed for teachers and teacher candidates, by focusing on the hindering and
supportive factors of integrating different intelligence games into science teaching. In this study, it was aimed to
determine the views of pre-service science teachers on the use of different intelligence games in science teaching. In
addition, the general views of pre-service teachers on the integration of intelligence games with science teaching were

also examined.

Method
Research Design
This research is a qualitative study designed with a case study design. Case study is one of the studies which intertwined
with life and in which the researcher has the least influence from the outside in a way, and also it enables to investigate
the research subject in depth by applying to many data sources (Giirbtiz & $ahin, 2017). In case studies, it is generally
aimed to reveal and interpret perceptions about a situation (Yildirim & $imgek, 2016:289- 291).

Study Group

The study group of the research consists of 19, second-year science teaching undergraduate program students who are
studying at the faculty of education of a university in the Marmara region in the fall semester of the 2020-2021 academic
year and who voluntarily agreed to participate in the study. The study group was determined by criterion sampling, one
of the purposeful sampling methods. The reason for the second-grade science teacher candidates in the study group was
that they did not take courses that could cause them to develop resistance due to classroom management variables or
pedagogical content knowledge, and that they were taking the field Teaching Principles, Methods and Techniques

course, which was thought to support the plans they were expected to develop within the scope of the study.

Process

In the case study process, a 6-week seminar was planned by the researchers based on the Ministry of National Education's
Mind and Intelligence Games Curriculum for Secondary Schools (MoNE, 2013) and implemented to the pre-service
teachers by the researcher who had previously received a Mind and Intelligence Games Trainer Training certificate. The

procedures before, during and after this seminar process are schematized in Figure 1.

Pre-Seminar Process

* Preparation of weekly seminar plans

* Taking application permitions

* Determination of pre-service teachers who will participate in seminars
* Informing participants

Seminar Process

* Applying seminar plans
* Collecting lesson plans -based on the inteligece game of the week- prepared by preservice teachers every week
* Implementation of weekly oppinions form the inteligence game intreduced on that week.

Post-Seminar Processes

* Determining the pre-service teachers who will participate in the focus group meeting.
* Conducting focus group discussion.

Figure 1. Case study process diagram
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As shown in Figure 1, weekly seminars were first planned. First, the intelligence games to be introduced in the seminar
were determined. In determining the intelligence games, the criteria of being applicable in the classroom environment
with few materials and being easy to adapt to the science course were used. From the category of reasoning and processing
games, four games were determined as 'Alphabet Linking’ (Week 1), 'Magic Pyramid' (Week 2), 'Futoshiki' (Week 3)
and 'Kendoku' (Week S), while two games were determined as 'Anagrams’ (Week 4) and 'Missing Words' (Week 6) from
verbal games, making a total of six intelligence games. Seminar plans consisting of four parts were prepared for teaching
the games to pre-service teachers. The seminars prepared with the direct teaching approach consisted of a) introduction
of the game including the purpose and rules b) playing under the guidance of the teacher c) playing an example of the
game adapted to science subjects independently d) training on game development as an integrated subject area. A sample
seminer plan was given in Appendix 1.

After the preparation of the seminar plans, the process of obtaining ethical approval and application permissions from
the ethics committee of the graduate education institute of the university where the application will be carried out was
started. Ethical approval and application permission were obtained with the decision of the board dated 04/12/2020
and numbered 06/02. The seminar was announced to the target participant group and volunteer participants were
informed in detail about the research process.

The application was carried out online through the application used by the relevant faculty of education in the distance
education process in the Fall semester of the 2020-2021 academic year (which fell into Covid-19 pandemic duration).
All seminars were recorded with the permission of the preservice teachers. The seminars lasted 20-30 minutes as planned.

The Figure 2 and Figure 3 contain the a few screen shots from the online seminars.

B cenel «  Toplanv B y B cenel Toplants

Yeni kanal toplantisi Yeni kanal toplantis
20 goruntaleme -1 bogens - yorum 20 gocantaleme -1 begent -0 yorum
O B 0%

NaOl

HCO0M

RET —

[*uoATs®

[T

Figure 3. Screen shots from the seminar in which anagrams was introduced

At the end of the seminar, each week, the pre-service teachers were asked to choose a learning outcome suitable for the
science course, make a lesson plan accordingly and use the intelligence game they had learned in the seminar in these
lesson plans. In this way, it was ensured that the pre-service teachers had an experience on the use of intelligence games
in science teaching. The pre-service teachers filled out an opinion form about the plan they developed until the next
seminar and the weekly intelligence game application and submitted it to the researchers via the online application

platform.
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After the seminars were completed, the lesson plans prepared by the teachers were examined and the participants of
the focus group interview were determined from the pre- service teachers who prepared lesson plans with different
qualities and eight pre-service teachers were invited for the focus group interview on a voluntary basis. All the invited
pre-service teachers volunteered to participate in the interview. With the participation of both pre-service teachers and
the researchers, the focus group interview was conducted through the online application. During the focus group
interview, pre-service teachers’ opinions were obtained through a semi-structured interview form. The interview lasted
1 hour, 15 minutes and 53 seconds and was recorded.

Data Collection Tools

Opinion forms about the weekly intelligence games application and focus group interview form were used as data
collection tools in this research. Opinions about the weekly intelligence games application form consists of three open-
ended questions (Appendix 2) aiming to reveal the opinions of pre-service teachers about the application in science
teaching of the intelligence games they have learned in that week’s seminar and its possible effects on students and science
teachers. The draft form was shared with an academician who is an expertin the field in terms of language and expression.
Corrections were made in the statements by considering the opinions of the expert. And also, a semi-structured interview
form was prepared for the focus group interview (Appendix 3). In this form, it was tried to determine the supportive
and obstructive views of pre-service teachers regarding the use of intelligence games in science teaching. Expert opinion
was also taken for this form.

Data Analysis

The data obtained from the opinion forms about the weekly intelligence game application were subjected to content
analysis and the data obtained from the focus group interviews were subjected to descriptive analysis. Content analysis
is an approach that investigates the truth by classifying expressions according to their meanings and making
inferences (Tavsancil & Aslan, 2001). Opinion forms about the weekly intelligence game application were analyzed one
by one and codes were created. The coding process was done manually by the researcher. In addition, common categories
were determined from these codes. The number of pre-service teachers who preferred the codes (frequency) was
analyzed and tabulated. The focus group interview was first transcribed and then analyzed by descriptive analysis.
Descriptive analysis is the method of first determining the themes while presenting the data and then presenting them
by establishing relationships between these themes (Yildirim & $imgek, 2016:239-241). The data obtained from the
focus group interview were presented in relation to the categories that emerged in the content analysis of the data
obtained from the opinions about the weekly intelligence game application forms.

Validity and Reliability

In qualitative research, validity is defined as the attempt to assess the accuracy of the findings made by the researchers
and it is recommended that researchers engage with at least two of the existing 'validity strategies' for this assessment
(Creswell, 2013). In this study, rich description and external moderation were utilized as validity strategies. While
presenting the findings, it was tried to be exemplified with as many quotations as possible.

For reliability, inter-coder consistency was checked. Reliability generally refers to the stability in the responses of more
than one coder (Creswell, 2014). In this study, codes and categories were first extracted by one researcher. The other
researcher analyzed some of the data on her own. It was seen that the codes obtained by the researchers were common.

Subsequently, the researchers categorized and presented all codes with common decisions.

Findings
Preservice teachers' views on the use of different intelligence games in science teaching
In this study, the views of pre-service science teachers on the use of different intelligence games in science teaching
were also examined. For this purpose, pre-service science teachers’ opinions were analyzed for each intelligence game
and positive and negative aspects codes were obtained. The frequency table of the obtained codes for all games is

given in Table 1.
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Table 1. Content analysis of preservice teachers’ opinions about the educational aspects of different intelligence games
used in science education

Codes Alphabet Magic Pyramid Futoshiki Anagrams Kendoku  Missing Words  Total
Linking

PA  Increases retention 7 12 7 8 5 8 47
Convenient 4 11 7 9 S 14 46
Reduces workload 4 9 6 8 6 7 40
Enjoyable 5 3 6 6 - 4 24
Student development 4 2 - 4 6 3 19
Facilitates learning _ - 8 4 - - 12
Drawsattention 4 7 - - - - 11
Ease of evaluation 2 - - - - - 2
Increase participation - - - - - 2 2

NA  Increase workload 4 1 3 1 8 5 22
Usage limited 1 1 S 2 10 1 20
Difficult - - - - 7 - 7

PA: Positive aspects NA: Negative aspects

Asseenin Table 1, for each game introduced to them, pre-service teachers stated that intelligence games would increase
retention in science teaching and that they could be used for science teaching. In addition, it was believed that for most
of the pre-service teachers’ other than Kendoku, the other games would make lessons enjoyable. They also stated that
they would improve learning, facilitate learning, and attract attention. Although fewer than the positive opinions, it is
seen that there are also negative opinions about intelligence games. It is seen that they stated that they would increase the
workload, that the science subjects they can be applied to are limited and that they are difficult to use in science teaching.
While the magic pyramid game received the most positive comments, Kendoku received the most negative comments.

When Table 1 is examined, it is understood that the majority of the pre-service teachers stated that intelligence games
increase retention in the weekly interview form. As can be seen, pre-service teachers stated that all of the games

introduced would increase retention:

"The student's enjoyment of intelligence games leaves a mark on the student in learning the concepts learned

in the lesson more quickly and making them permanent.” (Teacherl0, opinion for Alphabet Linking)

"I think that the intelligence game we learned this week can be wused for more information
(reminder) level questions in science teaching. It will be especially useful in reinforcing memorize topics. It can

provide morepermanent and easily understandable learning."(Teacher3, opinion for Magic Pyramid)

"Lettering the concepts will belp them retain the concepts in their minds. They will be able to better
comprebend the concepts that we separate as big and small.”(Teacher16, opinion for Futoshikz)

"There may be some conceptual words, I think it is a good way to keep these conceptual words in mind”

(Teacherll, opinion for Anagrams)

"When we apply the intelligence game called Kendoku to the acquisitions in science teaching, I think that if
it is applied in subjects such as sorting subject-based acid base pH forces towards acidity, finding and sorting
the densities of substances in density, etc., the students will keep the order in their mindsin a schematized and

correct way."(Teacher2).

“It can be effective in teaching concepts in science education. This application facilitates the retention of Latin

words with scientific content and gives the opportunity to practice.” (Teacher4, opinion for Missing Words)

Based on examination on opinions of pre-service teachers, it is understood that they generally think that it increases
retention because it allows learning by doing and experiencing. Teacher6, Teacher2 and Teacher4 especially emphasize
that it increases retention because students have the opportunity to practice the subject themselves. Teacher3 and

Teacher11, on the other hand, mentioned that using it at the recall level, that is, in situations requiring memorization,
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would increase retention. Itis understood that Teacher 10 thinks that the intelligence games increases retention because

it makes the lesson enjoyable for the students and allows them to enjoy it.

Another view that pre-service teachers expressed at a high rate about intelligence games is that intelligence
games are useful for science teaching. Moreover, pre-service teachers expressed this view for all games.

Some of the opinions of pre-service teachers in this direction are presented below as examples:

"It can be used very well and comfortably during the lesson. Depending on the place, we can prepare very good
games on science subjects and apply them in our teaching life.” (Teacher8, opinion for Alphabet Linking),

"Since the activity is suitable for many subjects, it can be used in most lessons.” (Teachers, opinion for Magic
Pyramid)

"I think it can be used easily in many subjects. When students make comparisons on any subject, they can both
repeat the subject while sorting from big to small, and their thinking skills will be improved with this
application.” (Teacher3, opinion for Futoshikz)

"Even if it is not used in every subject, it can be preferred in some subjects (usually subjects that involve numbers
or sequences). It does not necessarily have to be numbers, but I think it is more usable in those subjects.”
(Teacher9, opinion for Futoshiki)

"The use of the intelligence game I learned in science teaching provides many advantages. It is useful for

handling difficult subjects in an easy way."(Teacher6, opinion for Anagrams)

"I think this intelligence game is an application that will be very useful in subjects that have a sequential
relationship between them." (Teacherl4, opinion for the Kendokn)

"Since there are a lot of concepts in science lesson, it is a game that can be used a lot in this lesson.”(Teachers,

opinion for Missing Words)

"I think this intelligence game can be used in almost every subject of our lesson because it is very easy to apply.

1t can be used to teach concepts in every subject.”(Teacher?, opinion for Missing Words)

As can be understood from the quotations and Table 1, pre-service teachers think that all intelligence games can be
easily used in science teaching. However, it is understood that they find Missing Words the most suitable for science
teaching. Missing Words, which is a verbal game, is considered appropriate for teaching the concepts in the science
course, and Teacher 5, Teacher 7 and Teacher 8 clearly stated this.

Pre-service teachers state that when the teacher uses intelligence games as activities or measurement tools in science
teaching, this will make the teacher's job easier as it will lead to easier learning for students.

Pre-service teachers stated that all other games, except Kendoku, would make the lesson fun.

"I think it would be nice to make the lesson fun with games by using the Alphabet linking game in science
lessons.” (Teacherls, '‘Opinion for Alphabet Linking intelligence game) '...the teacher will analyze how well
the concepts are learned, go back to the places where they are not learned and have a fun and productive

time with ber students at the same time.’ (Teacher17, opinion for the Magic Pyramid)

"The lesson becomes more enjoyable for the student. When the game is mentioned, the student looks forward
to the game and listens to the subject with his/ber ears, which is a very good situation for both the student and
the teacher.” (TeacherS, opinion for Futoshiki)

"Students understand the subjects with more concepts more fun, better and permanently. Students can be less

bored in the lesson with this application.”(Teacher9, opinion for Anagrams)
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"Although the students have a little difficulty in the first words of the game, they will solve it quickly
afterwards. This game will be both enjoyable and instructive for them.”(Teacher?, Opinion for Missing
Words)

As can be seen in the quotations, it was mentioned that it would provide pre-service teachers with the opportunity to
develop difterent skills such as reasoning and self-evaluation apart from learning the subject. As shown in Table 1,
Kendoku is the intelligence game that pre- service teachers most frequently stated that it develops students. In addition,
some pre-service teachers also stated that the Intelligence games they knew would facilitate learning and attract students’

attention:

"The mind and intelligence game that I learned in this course is a successful method to learn easily about the
subjects that bave a relationship of magnitude and minuteness between them." (Teacher 1, opinion for
Futoshiki)

"The intelligence game that I have learned in this course includes reason and logic in science teaching. It

makes it easier for them to learn the subject by grasping their logic."(Teacheré, opinion for Kendokn)

“Inconnections with the subject, if we use intelligence games in our lessons we can attract students’ attention

and interest to the lesson.” (Teacher18, opinion for Alphabet Linking)

Kids’ interest in the lesson will increase, they will make an effort to understand the lesson in order to be
successful in the given games and they will make an effort to listen to the lessons. (Teacherl0, opinion for the
Magic Pyramid)

While T1 and T6 mentioned that the games would facilitate learning, T18, T10 and T13 stated that the games would
attract students’ attention. In addition, as shown in Table 1, several teachers also mentioned that they facilitate
assessment and increase participation in the lesson as positive features of intelligence games. Although not as many as
these positive views, pre-service teachers also expressed negative views about intelligence games. It is understood that

some pre-service teachers think that Intelligence games will increase the workload of the teacher:

"The teacher and the student will have a mutual workload because the teacher will prepare the questions and
the student will benefit the teacher with the knowledge of the subject in the following subjects.” (Teacherl 1,
opinion for Alphabet Linking )

"[ think that the games we prepare now will increase the teacher’s workload because preparing the games
requires a lot of effort and a significant preparation is needed beforeband. The advantage can be during the
lesson and on the students.”(Teacher8, Futoshikz)

"It is difficult for teachers to prepare. When it is given to a student as an assessment, it can be evaluated in a
difficult way.”(Teacherl2, opinion for Futoshiki)

"It is a type of game that will increase the workload. It is really difficult to prepare the game and adapt it to
the subjects."(Teachers, opinion for Kendoku)

..... applying it to every subject requires thinking, I think that it will take students a long time and take
time from the lesson in terms of the application in the lesson."(Teacher 1, opinion for Kendokn)

The preservice teachers stated that all the intelligence games introduced to them would reduce the teacher's workload.
However, there is no consistency among these opinions. Magic pyramid, Anagrams and Missing Words were the three

games that were positively consistent in terms of reducing workload.

Since the activity is fun, it will bave a great effect on the functioning of the lesson. Since it is an activity that
will increase the participation and attention of the students in the lesson, the teacher’s job will be

casier.”(TeachersS, opinion for Magic Pyramid)
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"Intelligence games play an important role in the development of students such as thinking skills and logical
reasoning. In addition, these games will increase the motivation and concentration of the students to the
lesson, which provides convenience for the teacher in the teaching of the lesson.” (Teacher3, opinion for

Anagrams)’

“The application of the intelligence game I learned in science teaching makes it easier for teachers to explain
the lesson. They can apply it when they want to do an activity. It can reveal more permanent solid learning

and teaching. It will lighten their workload more."(Teacher6, opinion for Missing Words)

For the Alphabet Linking Game, there is no consistency among the opinions. As seen in Table 1, the pre-service
teachers were not in agreement about the effect of the Alphabet Linking Game on the teacher's workload; some stated
that it would decrease, some stated that it would increase and some stated that it would have no effect on the teacher's
workload. However, for the Kendoku game, the majority of the pre-service teachers stated that it would increase the
teacher's workload. It is understood that other negative opinions are also directed towards the Kendoku game. Some
pre-service teachers criticized the Kendoku game on the grounds that the subjects they can use in science teaching are

limited and that it is difficult to apply in science teaching:
"Itis a game with a very limited area of use.” (TeacherS, opinion for Kendoku)

"I think it can be used for very few things. It's a complicated game. It can be used in 1-2 subjects at most. It
was difficult to adapt the subject to the game."(Teacher9, opinion for Kendoku)

"[ think it is a difficult game to use because I think it will be difficult to find a topic that can be used with
this game.” (Teacherll, opinion for Kendoku)

Kendoku is the only game that pre-service teachers found difficult to use in science teaching. After the Kendoku game,
Futoshiki is the other game that teachers expressed negative opinions by stating that the science subject that can be

applied is limited:

"I think it is a more restricted game in terms of subject compared to the other games we have done.”
(Teacherl2, opinion for Futoshiki)

"[ think it is not a very useful application, the number of subjects to be adapted is limited” (Lecturerl3,
opinion for Futoshiks)

In line with these opinions, the pre-service teachers emphasized the supportive factors of the Magic Pyramid, Anagram
and Missing Words games more, while the Kendoku game was the game that the pre-service teachers emphasized the
most on the hindering factors due to its difficulty, lack of fun and negative effects on workload. Futoshiki game, on the

other hand, was found to be inappropriate in terms of content with science lessons.

General opinions of preservice teachers on the use of intelligence games in science teaching

The general opinions of pre-service teachers about the use of intelligence games in science teaching were obtained by
analyzing the data obtained from the focus group interview conducted after the training seminars. It was seen that these
opinions were consistent with the opinions stated for different intelligence games and the positive effect on retention
was emphasized first. Regarding this situation, pre-service teachers expressed the following opinions in the focus group

interview:

‘.. when students do intelligence game activities, they learn without getting bored and the retention of the
subjects is longer. You know, they do not forget quickly. In addition, in some of our games, we did
schematization and grouping activities. If we apply them in these acquisitions, students can learn grouping

more easily. I think this way in such acquisitions such as the classification of living things."(Teacher2)

" For example, there, since the student will try more than one way, be will use the words continnously until he
finds the right way and I thought it would be more memorable and I think it is useful in providing attention
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and visual intelligence."(Teacherl4)

"First of all, because there are so many concepts in science education, I think these games are much better.
Because we always use words in these games. Because they always focus on the words, you know, we always
associated something with that word in their minds, you know, for example, we said a word, for example,
a’, for example, in the game, be tried to find that a, for example, so in my mind, involuntarily, that is, even
if they did not want to, those words and concepts conld always stay in the minds of the students. That's why I
think it can be used. That's how it is."(Teacherl6)

In the general opinions of pre-service teachers on the use of Intelligence games in science teaching, fun and increasing

interest were another supportive factors emphasized.

"...1 generally used it in systems or sequential subjects, mostly for them to understand the location of concepts.

I mean, I used it mostly for them not to confuse, to memorize corvectly.”(Teacher?)

Most pre-service teachers mentioned that regardless of the intelligence game used, intelligence games would increase
students' interest in the lesson and make the lesson more fun and contribute to both having fun and learning. Student 7

mentioned this issue in the focus group interview as follows:

"Teacher, actually, the student looks at it like a game, that is, be looks at it like a game. I mean, be has fun,
but at the same time I think be learns without realizing it."(Teacher?)

Finally, the pre-service teachers mentioned that the subject area in which some intelligence games can be used in science
teaching is limited and therefore their usefulness decreases. When Table 1 is examined in relation to this issue, it is seen
that the game that the pre-service teachers stated quite a lot of opinions on this issue is the 'Kendoku' intelligence game.
The pre-service teachers also mentioned the limitation of the science subjects that can be applied in the adaptation of

intelligence games in the focus group interview in Kendoku as follows:

"... [ can't remember the name of it, but we made a table and there were different sections in the shape of a
square. It was indicated with lines. I bad a little difficulty in this game, there was a game that was something
like one plus two. I had a bard time preparing that game. I mean, I couldn 't find a topic. Even though I found
a topic, I got a little confused about how to do it. That's what happened.’(Teacher?)

-"How should I say it, I mean, it was quite complicated for the student to be able to do the operations there, or
to distinguish the pH of the substances, or to understand the implementation of that activity. For example, 1
would not make them apply it, teacher."(Teacher10)

The general opinions of preservice teachers regarding the use of intelligence games in science teaching are consistent

with the views stated for different intelligence games and the positive effect on performance

Discussion and Conclusion

In this study, pre-service science teachers’ views on the application of different intelligence games in science teaching
were examined. During the research, six games were introduced to pre-service science teachers for six weeks, one game
per week. Each week, pre-service science teachers were asked to prepare alesson plan in which they used the intelligence
game introduced that week in science teaching, thus providing them with a design experience. Data were collected
through opinion forms filled out for each game. At the end of the study, a focus group interview was conducted and
the opinions of pre-service science teachers about the application of intelligence games in science teaching in general
were examined.

As aresult of the research, it was observed that pre-service teachers' views on different intelligence games differed and
the emphasis on supportive and obstacles factors varied from game to game. Preservice teachers' views on the supportive

factors of the use of Intelligence games in science teaching are largely in agreement on learning and their effects on
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students. The pre- service teachers emphasized the positive effects of intelligence games such as learning concepts,
increasing retention, and supporting student development both on the basis of games and in general.

When the literature is examined, it is seen that there are studies that have reached the results that intelligence games
increase success (Bottino & Ott, 2006; Demirel, 2015; Orak et al., 2016) and increase creativity (Ott & Pozzi, 2012). In
this study, it was determined that pre-service teachers believed the use of intelligence games in science teaching would
increase the retention of what was learned. In addition, pre-service teachers stated that Intelligence games would develop
students and facilitate their learning. In line with this finding, there are studies that found that pre-service science
teachers stated that intelligence games will improve students (Cetin & Ozbugtu, 2020; Savag 2019). Kurupinar et al.
(2022) reported that teachers believed intelligence games would increase the retention of what was learned in science
lessons.

However, there are different game-based opinions about the effect of intelligence games on learning and learning-
teaching process. Pre-service science teachers reported that the use of Alphabet Linking and Magic Pyramid games in
science teaching would increase students’ attention to the lesson. In addition, the pre-service science teachers of the
games other than Kendoku also stated that intelligence games would make the lessons fun.

The opinions of pre-service teachers differ from game to game in terms of teacher workload and use in science lessons.
While most of the pre-service teachers emphasized that the Magic Pyramid, Anagram and Missing Words games would
reduce the teacher's workload by focusing on facilitating learning, they could not reach a consensus on this inhibiting
factor in the Alphabet Linking game. Kendoku came to the forefront with inhibiting factors in terms of both increasing
the teacher's workload and adaptation difficulty to science content. Futoshiki game was also evaluated as incompatible
with science content. Kurupinar et al (2022) also stated that teachers had difficulties in associating science subjects with
intelligence games in their research in which they examined teachers’ views on intelligence games in general. The views
of pre-service science teachers in this study on the application of intelligence games in science teaching in general also
support the findings of Kurupinar et al (2022).

The results of this study reveal that the perception of supportive and inhibitory factors related to the use of intelligence
games in science teaching changes depending on the selected intelligence game. Teachers’ and pre-service teachers’
perceptions of inhibiting and supporting factors should be considered as the source of their attitudes towards the use of
Intelligence games in science teaching. In this direction, it reveals that teacher educators who aim to train teachers and
pre-service teachers on the use of intelligence games in teaching should be careful in game selection. Otherwise, teachers

may avoid using intelligence games in science teaching due to their negative attitudes.

Recommendations

In this direction, it can be suggested that the Magic Pyramid and Missing Words games should be included in the
education to be given to pre-service science teachers and teachers on the use of intelligence games in science teaching,
and Kendoku game should not be included. However, this study is limited to six intelligence games. Determining
appropriate games with similar studies and creating a game content pool will be contributory for science teacher
educators. Similar studies can be conducted on the use of Intelligence games in different teaching subjects.

In addition, similar studies can be conducted with teachers and preservice teachers who are at the stage of completing
their teacher education to examine the effect of pedagogical content knowledge on teachers' perceptions of inhibiting
and supporting the use of intelligence games in science teaching. Thus, clues can be obtained about at which stage of

teacher education these, and similar educational initiatives will be effective.
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Appendix 1. A Sample Seminar Plan

1" Week

The Intelligence Game Introduced: Alphabet Linking

Time Duration: 20-30 minutes

Seminar Flow

Enter the Microsoft Teams Application. After a brief acquaintance with the teacher candidates, they are asked, "Does
anyone know what intelligence games are and what they involve?" If there are pre-service teachers who have experienced
it before, their opinions are taken. For pre-service teachers who have not experienced it, intelligence games are briefly
mentioned.

The game of the first week, Alphabet Linking, is briefly introduced to them by using the screen mirroring feature. After
the rules of the game are explained, how to play the game and illegal moves are shown with the help of the pen used in
screen projection. During the process, the game is completed by combining the clue questions directed to
theparticipants by the researcher and their feedback; so that the answer key is created. This concludes the first stage of
the seminar.

In the second stage, the Alphabet Linking game adapted to science is briefly explained and pre-service teachers are given
5-10 minutes to do this activity in Microsoft Teams. For students who cannot complete it after the deadline, the answer
key is projected on the screen so that all of them can access the answer key.

As the last stage, teacher candidates are given information about how to design this game and how to adapt it to science.
The opinions about the weekly intelligence games application for Alphabet Linking is sent to teacher candidates by e-
mail. In addition, teacher candidates are asked to use the Alphabet Linking Intelligence game they learned this week in
a science lesson plan prepared to reach an approprite outcome present in science curriculum.
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Appendix 2. Opinions about the weekly intelligence games application form

Semi-structured Interview Questions

Q1. What do you think about the usability in science teaching of the intelligence game that you have been learned in

this course?
Q2. What effect do you think the application in science teaching of the intelligence game you have been learned in this
course will have on the student?

Q3. How do you think the application in science teaching of the intelligence game that you have been learned in this

course will affect the workload of teachers?

61



Yazgan & Tezcan Journal for the Education of Gifted Young Scientists 12(2) (2024) 47-62

Appendix 3. Semi-structured Focus Group Interview Form

Focus Group Interview Form Questions

Q1. What are your thoughts about the application of intelligence games in science teaching?

a. What are their advantages?

b. What are their disadvantages?
Q2. For what purposes should intelligence games be used in science classes, at which stages of the learning and
teaching process? Why?
Q3. What suggestions would you give to teachers or pre-service teachers who will use intelligence games in science
teaching?

a. For what subjects should they use intelligence games?

b. For what purposes should they use intelligence games?

c. What should they pay attention to when preparing intelligence games for science teaching?
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Introduction
One of the structures that form the basis of the learning-teaching process is the quality of the teaching service

(Senemoglu, 2020). According to Bloom (2016), encouragement, reinforcement, active participation, feedback and
correction are the most important factors in the quality of teaching service. All these factors are critical in the educational
activity. However, this current research focused on the feedback factor and feedback themed graduate thesis. Various
definitions have been made regarding the concept of feedback in the relevant literature as given in some examples below:

Bruner (1974) defines feedback as an error-correction process, Ramaprasad (1983) describes it as information about
how actual and target levels differ from each other. In contrast, Winne and Butler (1994: 5740) define feedback as
"information that can be validated, supplemented, rewritten, adapted, or reconstructed in memory, including domain
knowledge, metacognition, assumptions about self and tasks, and cognitive skills and policies” (p. 5740). Hill (1997)

states that feedback is a concept taken from cybernetics and describes a process in which the response is controlled by its
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effects. Sadler (1989), on the other hand, sees feedback as the process of providing information about the difference
between a performance or learning situation and the desired performance or learning situation. According to Senemoglu
(2020), feedback and correction, teaching in group learning, it is the most powerful element that determines the
performance quality and the achievement level. In the classroom environment, since the students do not interact with
each other at the same level, the cues, participation and reinforcement given to the students during the teaching have
different meanings and, consequently, there are discrepancies between the learning levels of the students. In this case, it
is a matter of determining which of the behaviours that the students are to acquire have been fully learned, which have
been inadequately learned, or which have not been learned at all.

Hattie (2007) conceptualised the concept of feedback as a piece of knowledge passed on by an intermediary, a source
such asa teacher, a parent, a classmate, a book, or the individual himself/herself. According to this definition, the teacher
is not the sole provider of feedback. Accordingly, the teacher may provide information, the peer may provide an
alternative perspective, the parent may provide support and, as a result, feedback is the outcome of a performance.
Careless (2019), on the other hand, disagreed with the definition of the concept of feedback in the literature as outcome
information transmitted from the teacher or any other source to the student stating that such a definition is no different
from transmitting only the outcome or making a judgement on a past performance or understanding activity. Bloom
(1998), who emphasised the importance of improving the quality of education and training, pointed out the role of
feedback in curriculum and teaching by stating that there are four elements, namely cue (signs), participation,
reinforcement, feedback and correction.

S6nmez (2015, p. 152) defined feedback as "giving information about the student's behavior” and emphasized that
feedback has basic functions such as directing, motivating, reinforcing and underlined that feedback is the most
important element of open systems. According to Sénmez, feedback is vital not only for obtaining consistent
information about the student, but also for obtaining information about the training situations, which is one of the
important elements of the training program, in this dimension, feedback checks the soundness of the training, reveals
the effectiveness of the training situation and contributes to the resilience of the training.

The teacher or peers interact with each other through feedback in the teaching process. The teacher and the student
are constantly exchanging in interaction. The student reacts to the teacher's message. The teacher's reactions to the
message sent by the student as a reaction are feedback. The communication process is completed after the message is
transmitted to the receiver with the arrival of the enlightening echo reactions in the opposite direction to the source. It
becomes an evaluation phase for the student and the teacher” (Ozen, 2001: 100). Feedback, which has become an
important part of the teaching process and is the subject of many researches today, is encountered in almost every stage
of daily work and social life. Feedbacks are important sources of information that we sometimes use for personal and
institutional research and development purposes, and most of the time by inferring from our experiences without
realising it (Celikkaya & Kus, 2010). Feedback is one of the most emphasised topics to increase performance in corporate
life. Through feedback, students can learn to distinguish their successes from their mistakes and to transform their
mistakes into successes (Rijlaarsdam and Couzijn, 2005); for this, they need to continuously experiment and receive
correct feedback on their mistakes. The task of teachers is to continue to look for ways to make sure that each student
learns during the learning process (Bloom, 1998), and to make efforts for learning to take place by providing continuous,
accurate and sufficient feedback without hurting or humiliating the student. Feedback, which is one of the elements of
communication, is an important source for providing information in the teaching process. Because feedback provides
both the teacher and the student with the opportunity for self-evaluation by providing information about the level of
learning. It helps the student to see and complete his/her deficiencies (Ergin, 2012). Feedback is also important in that
it provides sufticient information about the student's current learning, it also provides guidance about what to do in the
next stage and it allows students to recognise their mistakes, seek new answers and learning (Unsal, 2002). Brown et al
(2012) emphasised the importance of not only feedback but also how feedback is provided, stating that not providing
feedback leaves mistakes uncorrected and achievements unreinforced, or that incorrect, inaccurate or inappropriate use

of feedback can have negative effects by reducing student engagement and motivation rather than improving
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performance and learning. From this perspective, it can be argued that feedback can only be effective if it is provided to
students with the objectives in mind and can guide students to improve and develop their performance (Hattie, 2012;
Carless, 2006; Johnson, 2006).

In this setting, this study aims to identify the research trends related to feedback theme and analyse this research
according to different variables. In this context, it can be predicted that the indicators revealed by the research will make
significant contributions to researchers interested in this field. In this framework, the research questions that guide the
study are as follows;

» What is the distribution of feedback-themed theses by year?
What is the distribution feedback-themed theses according to the level of graduate degree?
What are the dimensions of feedback-themed theses?
In which areas (English, science, mathematics, etc.) have feedback thesis been carried out?
What are the main aims of feedback-themed theses?

What are the main research models/approaches used in feedback-themed theses?

YV VV V V V

What are the general characteristics (sampling techniques, sampling group, sampling level, etc.) of the

population and sample of feedback-themed theses?

Y

What are the data collection methods and tools used in feedback-themed theses?

Y

What types of analyses have been used in feedback-themed theses

Method
Research Design
In this qualitative research, 68 thesis (master and doctorate) on the topic of feedback were examined in the Graduate

Schools of Social Sciences (GSSS) and Gratuate Schools of Educational Sciences (GSES) of state universities in Turkey
between 2000 and 2023. In qualitative research that contributes to the understanding of a situation perceived in
different contexts, various analysis methods such as phenomenology, grounded theory, phenomenographic and content
analysis are used (Burnard, 1995; cited in Bengtsson, 2016). Content analysis is implemented on the theses determined
for this research. Content analysis is a method by which the researcher can study human behaviour without the need for
direct involvement with a person or situation. This method can be utilized on printed materials (newspapers, diaries,
books, etc.) or products (films, songs, poems, etc.) (Fraenkel & Wallen, 1996) and this research was conducted on theses

as printed materials.

Data Collection

This study included postgraduate theses (master and doctorate) on the topic of feedback in the GSSS and GSES of state
universities in Turkey between the years 2000 and 2023. In order to determine the documents of the study, firstly, a
detailed search of the postgraduate theses conducted between 2000 and 2023 was made in the National Thesis Center
in Higher Education Council (HEC) with the keyword "feedback”. The theses obtained as a result of the initial screening
were examined and the theses conducted in the GSSS and GSES of state universities were selected. In data collection, a
scheme was created within the framework of the research questions. This scheme included the author, title, year of
publication, theme, purpose, research method, population and sample, study area, data collection method and tools,

and data analysis information of the theses to be examined within the framework of the research questions.

Data Analysis

Between the years 2000 and 2023, 68 theses on the topic of feedback in the GSSS and GSES of state universities in
Turkey were read repeatedly, and the information obtained was processed to answer the research questions in the sheme
prepared in accordance with the purpose and research questions of the study. For research questions 3 and 5, common
themes were identified through repeated readings and for research questions 1, 2, 4,6, 7, 8, and 9 the information in the
sheme was coded on the Excel program. As a result of this coding in the Excel programme, graphs were produced
showing distribution of theses according to publication years, graduate level, study group/participants, field of study,

and method. The research models, the general characteristics of the population and the sample, the data collection
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methods and tools, the data analysis methods of the studies were interpreted as a result of repeated readings and
examinations of both the data coded in the Excel programme and the information in the sheme created. Briefly, the
content analysis process was carried out in the following stages:

» The PhD and graduate theses completed on feedback-themed were initially searched in the National Thesis
Centre in Higher Education Council (HEC) with the limitaion of GSSS and GSES.
Screening of feedback-themed theses from the National Thesis Center of the Council of Higher Education
(HEC) with the limitation of GSSS and GSES.

Creating a template within the framework of the purpose of the research and the research questions.

Y

Examining the theses one by one and process the data into the template.

Repeated checking of the data processed in the template.

YV V V V

Repeated reading of the data on the sheme to answer research questions (RQ-3 and RQ-5) and to identify
common themes.

> Centering the data into Excel program in categories to answer the other research questions.

> Creating graphs to show the distribution of the data entered into Excel.

» Revising and finalising the template, codes, categories and themes.
As a last point, analyses were limited to the size, purpose, research model, study area, population and sample, data
collection methods and instruments, and data analysis of the studies; findings, conclusions and recommendations parts

of the theses were not included in the analysis. Content analysis process of this research illustrated in the Figure 1.

. : * Entering
* Search in (E:ra];g%: ; the gatal
HE'C ' » Examining into Exce
* Examinati and coding program
on and iihe el . Crearilng
e resas “Clraling « Content
of first * Repeated A?lal;sis
screening reading the and the
coded data Reporting

Validity and Reliability

Verification processes regarding the analysis phase and raw data were conducted by both the researcher and an expert,
ensuring the reliability of the analysis through result comparisons. In cases where inconsistencies were observed between
the researcher’s and the expert's opinions, a re-examination was performed to achieve consensus. To ensure the external
reliability of the study, all procedural steps were extensively presented in tables in the methodology section. Additionally,

data verification processes were recorded both digitally and in print.

Results
Within the framework of the aim of this study, when the theses with feedback theme (2000-2023) were examined, it was
found that 68 theses on the topic of feedback were carried out. Regarding with the first question of this research, initially,

distribution of the analysed theses according to the years of publication in S-year periods is shown in Figure 2.
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Figure 2. Distribution of the analyzed theses according to publication years

Considering the spread of the theses analysed in terms of the publication years in 5-year periods, it can be concluded
that there is an increase in the quantity of studies on the subject of feedback in terms of the years. Another striking point
is that feedback-themed theses were mostly made between 2015 and 2020. Another question of the research is the
distribution of the theses examined in the present paper according to the level of degree. The results for this question are

shown in Figure 3.
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Figure 3. Distribution of the analyzied theses according to graduate level

Looking at Figure 3, it can be seen that 51 of the reviewed studies are Master's theses and 17 of them are PhD theses.
Accordingly, thesis studies were mainly carried out at the master's level. Regarding with the third research question of
the study, when analysing the theses with feedback theme, it is seen that the theses were grouped into four dimensions

as illustarated in Figure 4.
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Figure 4. Distribution of the analyzied theses according dimension

The distribution of the feedback-themed theses mentioned in the Figure 4 is detailed in Table 1, and the results of the

content analysis conducted for each dimension are reflected in the Table 1.
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Table 1. Dimensions of feedback-themed research

Dimension Field

Theme

Related studies

—45)

The effect /effectiveness of any type of feedback (n

English Teaching (n=15)

The effect of feedback type on students’ writing skills (n=13)

The effect of feedback on student engagement (n=1)

The corrective feedback on teaching English (n=1)

T4,T10,T15,T16,129,T31,T37,T42, T44
JTS1,TS3,T59, T67
T68

T64

Computer and Instructional

Technologies (n=13)

The eftects of feedback types used in computer assisted

learning enviroments on different aspects such as students’

academic achievement (n=9)

The effects of an intelligent feedback system created with

artificial intelligence techniques (n=4)

Té6, T12, T14, T21, T35, T39, T48, T56,
T60

T28, T36, T45, T46

Special Education (n=2) The usage of video feedback (n=1) T23
The effectiveness of requesting feedback from the teacher T65
(n=1)

Music Teaching (n=2) The usage of video feedback (n=1) T32
The effect of feedback processes on teachers' frequency of T62
using rewards (n=1)

Physical EducationTeaching (n=2)  Learner-controlled feedback planning (n=1) T57
Verbal feedback and its effects (n=1) T66

Science Teaching (n=1) The effect of feedback-correction on studensts' learning level ~ T49
(n=1)

Teaching Turkish to Foreigners The effect of feedback on the writing skills of students (n=1) ~ T17

(n=2) The effect of visual feedback activities on learners (n=1) T27

Turkish Teaching (n=1) The eftects feedback techniques in written expressions (n=1)  T54

Teacher Education and Teaching

practicum (n=7)

The effects training program prepared for teachers on

teachers' feedback skills (n=6)

Effective feedback programme for improving classroom

teaching (n=1)

T3, T6, T13, T47, T58, T61

T9

Tclassroom  English Language Teaching (n=10) ~ Written feedback practices (n=5) T2, 130,134,138, TS2
feedback Oral corrective feedback practices (n=5) T8, T18,T40,T43, T63
practices Primary School Teaching(n=2) Teacher feedback practices (n=2) T7, T50

and stances

onthe term  Science Teaching (n=1) Teacher feedback practices (n=1) T24

of feedback

(n=13)

Feedback English Teaching (n=6) Students/teachers’ preferences on the use of written feedback  T11,T20,122,125,T26,T55
views and (n=6)

preferences  Computer and Instructional Seedback preferences of learners' in e-assessment (n=1) T19

of Technology (n=1)

students

(n=8)

Feedback English Teaching (n=2) Teacher feedback literacy (n=1) T1

Literacy Student feedback literacy (n=1) Ts

(n=2)

When the theses included in the content analysis within the scope of the research and conducted in the dimension

of "teachers' in-class feedback practices and their views on feedback” were examined in detail, it was seen that there were

theses in different fields on feedback, however, the majority of the theses examined (n=15) were in the field of English

language teaching and Computer and Instructional Technologies (n=13). A significant number of feedback-orientated

theses (n=7) were conducted within the scope of teacher education and teaching practice.

According to the detailed analysis of the theses in the dimension of "Teachers' classroom feedback practices and

stances on the term of feedback”, which was included in the content analysis within the scope of the research, it was seen

that most of the theses (n=10) were in the field of English Language Teaching, similar to the first dimension. Similar to

the first dimension, when the theses in the dimension of "Feedback views and preferences of students”, which were

included in the content analysis within the scope of the research, were analysed in detail, it was seen that the theses were

in the fields of English language teaching and Computer Education and Instructional Technology.
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As seen in the Table 1, according to the results of the content analysis, the last dimension was "Feedback literacy”. It was
determined that there were two thesis studies on this dimension. The concept of feedback literacy is a fairly new concep,
and it is a concept that expresses many competences in thinking about feedback, understanding feedback, planning
effective feedback practices, developing feedback strategies, and feedback (Carless & Boud, 2018). In this study, one of
the theses with the theme of 'feedback literacy’, which was determined based on content analysis, focused on teacher
feedback literacy and the other one focused on student feedback literacy.

Another question in this research aimed at identifying the main purposes of studies on feedback. Based on the
content analysis results, it is possible to list the main purposes of the studies examined in the context of this question,

with a general evaluation, as follows:

> to identify the classroom feedback practices of teachers from different disciplines (e.g., Dokuzoglu,2010;
Demir, 2013; Pastakkaya, 2020; Sahin, 2006).
to explore teachers' views on feedback ( e.g., Sener, 2019; Karaagag, 2014; Kéroglu, 2021).

Y VY

to reveal teachers’ feedback practices they implement and recommend (e.g., Abdioglu, 2019; Yavuz, 2022;

Bayram, 2002; Ozkale, 2018; Karaagag, 2014).

»  toidentify students' feedback preferences and their views on the feedback they receive (e.g., Yilmaz, 2021; Ozen,
2019; Kaya, 2019; Glimiis, 2019; Eren, 2018).

> to compare students' and teachers' feedback preferences/perceptions (e.g., Yilmaz, 2021; Yigit, 2019; Sahin,

2006).

to identify the factors that increase and decrease feedback literacy (e.g, Kara, 2021; Istencioglu, 2022).

Y VvV

to examine the effects of feedback types and strategies on students and learning in terms of different variables
such as achievement, motivation, autonomy, learning, and retention ( e.g., Altay, 2018; Karabulut, 2020; Boz,
2018; Cetinkaya, 2018; Yildirim, 2015).

The fifth question of this research concerns the research models/approaches of the studies analysed. While the
research method, data collection method and instruments were included in the majority of the theses examined in the
research, the research model was not included. However, if we look at the theses whose model is specified, we see that
there are both experimental and quasi-experimental studies that investigate the effect of the type of feedback, being the
independent variable of the study, such as the effect of a type of feedback on the student's course success, lack of progress
in a skill, and motivation towards the course (e.g, Abdioglu, 2019; Altay, 2018; Taymaz, 2021; Demir, 2021; Karabulut,
2020; Boz, 2018). However, it has also been observed that there are studies in the research model that were conducted
to examine the processes and strategies of teachers in providing feedback, to reveal the development processes of students
with the feedback provided to them, or to reveal the opinions of students about the feedback (e.g., Kaya, 2019; Ozkale,
2018; Eren, 2018; Dagal, 2012). As mentioned earlier, the model is not specified in most of the studies, and in this regard,
it can be said that there are limitations in the studies.

The sixth question of this research concerns the general characteristics of the population and sample of the theses. It
was found that the theses were implemented with teachers from different fields of study and students from different
levels, but there were also theses conducted with school principals (e.g., Balci, 2019). A general classification of the
reviewed theses shows that 48 of the 68 studies were conducted with students, 13 with teachers, and seven with both
teachers and students. In the studies conducted with both students and teachers, diversity is found at different levels.

Figure 5 shows the analysis results.
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Figure 5. The distribution of the theses with feedback theme by study group/participants

When analysing the sampling techniques of the studies, it was found that in some theses there was no information
on the sampling techniques. However, it was observed that different sampling techniques were used according to the
structure of the studies, such as the methods, study areas and participants of the studies. The sampling techniques of
these studies included convenience sampling (e.g., Abdioglu, 2019; Boz, 2018), purposive sampling (e.g., Diri, 2022;
Yavuz, 2022; Sener, 2019; Kaya, 2019; Yazici, 2015; Kéroglu, 2021), multistage sampling (e.g., Balc1, 2021), convenience
sampling (e.g., Taymaz, 2021; Celebi, 2017; Karaagag, 2014; Ceken, 2016), criterion sampling (e.g., Sener, 2019; Ozen,
2019; Yilmaz, 2019), theoretical sampling (e.g., Ozkale, 2018), case sampling (e.g..; Ozkale, 2018; Eren, 2018,) cluster
sampling (e.g., Ozkale, 2018) and quota sampling (e.g., Galaly, 2017). Moreover, as can be seen in figure 6, among the
theses conducted with students, it was found that 39 studies were conducted with university students, five of them with

secondary school students, two of them with special needs students and only one of them with primary school students.

40
30
20
10 B o ey

University Secondary Special Primary
Students School Education School
Students Students Students

The Number of the Studies

Education Level

Figure 6. Distribution of theses carried out with students by level

An analysis of the Figure 6. shows that most of the studies conducted with students on the topic of feedback were
completed with university students. To these findings, it can be infered that there is a need in the literature for studies
with teachers and also with both teachers and pupils from different levels. The seventh question of the research is
regarding with in which fields the theses analysed in the research were carried out. The distribution of post-graduate

theses on feedback by field of study is shown in Figure 7.
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Figure 7. The distribution of the theses with feedback theme by field of study

When Figure 7 is analysed, it is seen that the majority of the feedback-themed studies were conducted in the field of
English Language Teaching (n=34). Following the field of English Language Teaching is the field of Computer and
Instructional Technologies (n=14) and Special Education. The eighth question of the research is what the data collection
methods and tools of the postgraduate theses are analysed. Among the 68 postgraduate theses included in the research,
it was found that there were theses conducted using three research methods: qualitative, quantitative and mixed. The

distribution of methods used in the theses is shown in Figure 8.
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Figure 8. Distribution of the theses in terms of the method used

As can be seen in the Figure 8, 26 of the theses are mixed, 14 are qualitative and 28 are quantitative. Some of the
studies, especially the mixed methods studies, used more than one data collection method and tool. The review revealed
that achievement tests, pre-post tests, interviews and semi-structured interview forms, questionnaires and scales were the
most commonly used data collection methods and tools. Other data collection methods and instruments used in the
studies included observation and accompanying checklists, written tests, compositions, diaries and document analysis.
Achievement tests, pre-post tests and writing tests were used in 12 of the studies analysed. Although only achievement
tests were used in some of these studies, the majority of them were supported by one or more other data collection tools
such as scales, interviews or student compositions (e.g., Abdioglu, 2019; Demir, 2021; Erdogmus, 2020; Cengiz, 2019;
Boz, 2018; Emirtekin, 2019). Out of the 68 studies reviewed, interviews were used as the data collection method in 31
studies, and only four of these 31 studies used the interview method exclusively (e.g., Istencioglu, 2022; Kara, 2021;
Giiler, 2016; Yilmaz, 2019). In other studies, pre-test post-test was used along with other data collection methods and
instruments such as scales, questionnaires, writing tests, and observations either as a component of data triangulation to
build the studies’ reliability and validity or to collect data for the qualitative dimension of the study in mixed methods
studies (e.g., Ozen, 2019; Giimis, 2019; Celebi, 2017; Dokuzoglu, 2010; Yigit, 2020).

It was found that 17 studies were conducted using the questionnaire technique, which is amongst the most prevalent
of data collection technique, and tools employed in the studies analysed. In 10 of these 17 studies, the questionnaire
technique was employed as one of several data collection methods of a mixed method study (e.g., Yilmaz, 2021; Kaya,
2019; Kagitct, 2013; Dokuzoglu, 2010; Taleb, 2022; Kéroglu, 2021). In 3 of these 17 studies where the questionnaire
instrument was used, the questionnaire instrument was used as the only data collection technique and data collection
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tool of the study (e.g., Coskun, 2007; Karabulut, 2020; Galaly, 2017). In other studies, different data collection
techniques and tools such as observation, inventory, composition, portfolio and interview were used together (e.g.,
Bayram, 2022; Yilmaz, 2011; Kaya, 2019; Galaly, 2017; Kagitci, 2013).

Scales, another data collection tool, was used as a data collection tool in 13 out of 68 studies, being one of the most
common data collection tools in the studies. It was found that 8 of these 13 studies were in the field of information
technology and most of them were mixed methods studies. The others are studies carried out in the fields of educational
administration, Turkish, pre-school and teacher education. The scales used can be listed as follows; "The Short Form of
User Engagement Scale” and "The Metacognitive Awareness Inventory” (Diri, 2022), "Principal Feedback Scale”
developed by the researcher (Balci, 2021), "Flow Experience Scale", "Cognitive Load Scale” (Erdogmus, 2020),
"Motivation and Metacognition Scale” (Ozen, 2019), "Cognitive Load Scale” (Emirtekin, 2019), "Attitude Scale
Regarding Feedback on Writing Skills" (Eren, 2018), "Teacher Performance Evaluation Scale” (Dagal, 2012),
"Motivation Scale", "Formative Feedback Perception Scale”, "Motivation and Learning Strategies Scale" (Yigit, 2020),
"Situational Intrinsic Motivation Scale”, "Perception of Return Benefit and Self-Efficacy Scale for Learning and
Performance” (Yesil, 2021), "Motivation and Learning Strategies Scale”" (Keskin, 2019), "Instructional Material
Motivation Scale” (Yabanova, 2016), "Prospective Teacher's Self-Related Efficacy Belief Scale” (Hurioglu, 2016), and a
5-point Likert-type scale in which the researcher evaluates students’ performance in each skill (Miftiler, 2005).

The nineth and final research question relates to the types of data analysis used in theses. In the light of this research
question, an examination of the types of data analysis in the theses reveals a diversity in the types of analysis as well as in
the data collection procedures and instruments. In the theses analysed, data were collected using quantitative methods
such as questionnaires, scales, achievement tests, pre-tests, post-tests and written exams, or qualitative methods such as
semi-structured interview forms, open-ended questions, reflective diaries, observations and document analysis.
However, mixed methods studies used both quantitative and qualitative methods to collect data. First of all, when the
analyses of the data collected by quantitative methods are investigated, it is noticed that the statistical analysis of the data
is fulfilled with package programs such as SPSS and LISREL (e.g., Balc1, 2021; Diri, 2022).

In this context, there are theses based on experimental research that attempt to investigate the effect of a type or
application of feedback on student achievement, motivation, attitudes to the course and retention. In these studies, data
were collected using quantitative data collection instruments such as achievement tests, pre- and post-test
questionnaires, attitude or motivation scales, or written examinations. To analyse these data, parametric or non-
parametric statistical analyses were used, depending on the sample size or whether the distributions were normal or not.
On the other hand, among the theses reviewed, it was found that there were theses that were designed to uncover and
describe an existing situation, such as teachers' feedback preferences, examining feedback processes, uncovering teachers’
or students’ feedback literacy, examining feedback strategies used in the classroom in terms of teachers' and students’
preferences. When analysing these studies in terms of data collection methods and tools, it was found that data were
collected through qualitative methods such as focus group interviews with students and/or teachers, videotaped lessons,
observations, reflective diaries, checklists. In the data analyses of these studies, it was observed that the researchers
analysed the qualitative data obtained by separating the responses to each question into upper categories and then into
subcategories, creating common codes and modelling them using programs such as Nvivo or MAXQDA software,
transcribing the audio-recorded focus group interviews and looking for common patterns in the students' responses in
the transcripts, coding or analysing the data obtained through the document analysis method using descriptive, content
or inductive analysis methods (e.g., Istencioglu, 2022; Yavuz, 2022; Kara, 2021; Taymaz, 2021; Abdioglu, 2019).

Discussion
In the study, the main purpose of which was to perform a content analysis on feedback-themed postgraduate theses

(2000-2023), the following main results were obtained. Accordingly, feedback-themed theses (2000-2023):

> has shown a different distribution according to the years, however, the most thesis studies were conducted
between 2015-2020.
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» were conducted at Master's level mostly (n=51).

Y

concentrated in the dimension of "teachers' in-class feedback practices and their views on feedback” mostly,
> has been studied in various fields, but it has been mostly analysed in the fields of English language teaching and

Computer and Instructional Technologies.

Y

has also been studied within the scope of teacher education and teaching practice.

Y

designed for different purposes. At this point, the main objectives such as determining the in-class feedback
practices of teachers in different disciplines, determining students' feedback preferences, examining the
feedback literacy of teachers or students, the effect of feedback types and strategies on factors such as
achievement or motivation are noteworthy.

> also showed diversity in terms of the research models/approaches used. The completed theses were
predominantly quantitative, followed by mixed design. Qualitative approach was used the least.

» were conducted on different study groups. However, predominantly theses included students from various
levels as study groups. The number of theses including university students in the study groups is higher than
the others.

» were formed with different sampling techniques. In some theses, information about sampling techniques was
not given and convenience sampling, purposive sampling, criterion sampling, cluster sampling was preferred.

» achievement tests, interviews, questionnaires and scales were the most frequently used data collection tools or
techniques.

The contentanalysis of postgraduate theses on the topic of feedback showed that most of the studies were conducted
in the field of English language teaching in terms of the field of study (e.g., Abdioglu, 2019; Bayram, 2022; Yilmaz, 2021;
Karabulut, 2020). When examining the studies on the topic of feedback in the field of English language teaching, the
types of written and oral feedback and the effects of these types of feedback on different variables such as students’
achievement, motivation, and progress in writing or speaking skills have been investigated (e.g., Altay, 2018; Karabulut,
2020; Taleb, 2022; Uzun, 2018; Ciftci, 2011). It has been observed that studies in the field of English language teaching
focus on writing and speaking skills in English language teaching, but there are no studies on other skills and sub-skills
that have an important place in language teaching, such as listening, reading, grammar teaching, vocabulary teaching.
Although English language teaching starts from the second grade of primary school in our country, it has been observed
that most of the studies conducted in this area have been conducted with university students and teachers (e.g. Altay,
2018; Diri, 2022; Taymaz, 2021; Yazici, 2015). Although the majority of studies on the topic of feedback have been
conducted in the field of English language teaching, it has been observed that there are only two studies on the dimension
of "feedback literacy”, which is a new concept in the literature and needs to be researched (e.g., Istencioglu, 2022; Kara,
2021). Among them, Istencioglu (2022) aimed to identify teachers' views on feedback, the feedback practices they apply
and recommend, and teachers’ competencies within the framework of feedback literacy competencies. The study was a
basic qualitative research and data were collected through interviews with teachers. In another study, Kara (2021) aimed
to identify the types, amount and timing of feedback, feedback literacy indicators and factors that increase and decrease
the use of feedback in her study with university students. Similarly, this study is basic qualitative research conducted
through interviews.

It is seen that feedback literacy is a topic that has recently attracted attention in the world literature (e.g., Carless,
2020; Carless and Boud, 2018; Malecka et al., 2020; Molloy et al., 2020) and there is a need for studies on this dimension
of feedback in our country. With the new studies to be conducted, it is seen that there is a need for survey and scale
studies that will facilitate reaching wider audiences in studies to be conducted on teacher and student feedback literacy.
It is also seen that the second most studied field in the studies on the feedback theme is the field of Information
Technologies (e.g., Yesil, 2021; Ceken, 2016; Keskin, 2019; Yabanova, 2016). In the studies conducted in this field, the
effect of feedback types used in computer-aided learning environments on learner achievement and motivation (e.g.
Ozdemir, 2015; Emirtekin, 2019; Diri, 2022), intelligent feedback systems developed with artificial intelligence
techniques (e.g., Giiler, 2016; Ceken, 2016; Keskin, 2019; Ozen, 2019) and studies aiming to reveal what students’
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preferences are for both feedback in online learning environments and intelligent feedback systems. When the studies
on feedback provided in online learning environments and feedback systems developed with artificial intelligence
support are examined, the majority of the studies (n = 8) are published in 2019 and later (e.g. Diri, 2022; Demir, 2021;
Erdogmus, 2020; Emirtekin, 2019). From this point of view, it can be said that the distance education period brought
by the compulsory conditions of the pandemic period and developments in the field of artificial intelligence may have
made it necessary to study the types of feedback used in online settings and artificial intelligence-supported intelligent
feedback systems. However, 6 of the studies conducted in this field are studies conducted before 2019 (e.g., Ozgiir, 2005;
Ozbag, 2009; Ozdemir, 2015; Giler, 2016) and the types of feedback used in online environments have been a factor
that attracted the attention of researchers before 2019. Apart from English language teaching, information technologies
and teacher education, studies have been conducted in different fields such as Science, Music, Physical Education
teaching, Information Technologies Special Education, Turkish Teaching to Foreigners, Turkish Teaching (e.g.).
However, it is seen that there are no studies on the feedback theme in secondary education level in teaching areas such
as Chemistry, Physics, Biology, Literature, Mathematics, and Geometry.

When the feedback-themed studies analysed within the scope of this research are evaluated in terms of teaching levels,
it is seen that the studies are mostly conducted at higher education level. However, feedback is an important element
that increases the quality of education in all areas and levels of education (Hattie & Timperley, 2007). For this reason,
studies on feedback can be conducted at different levels of education such as primary, secondary and secondary
education. In the feedback-themed postgraduate theses, the most studied dimension was found to be the
effect/effectiveness of a feedback type (n=45). The majority of the studies in this dimension were conducted in the field
of English language teaching on the effect of written and oral feedback types on students' writing or speaking
achievement and skills. In this respect, it is seen that the studies are mostly in the field of English language teaching and
in the effect/effectiveness dimension of feedback types. It can be said that there is a need for studies in which teachers’
in-class feedback practices are revealed, teachers' cognitions about the feedback element are investigated, and scale
development studies that will make it possible to carry out research in this field by collecting data from large masses. In
a similar study, Ozalp and Kaymakg1 (2021) analysed the theses on feedback in the field of Educational Sciences in
Turkey and found similar results. Therefore, Ozalp and Kaymakg1 (2021) analysed 83 postgraduate theses on the theme
of feedback between 1996 and 2021, and unlike this study, they did not use the criterion that the studies were conducted
in state universities. Within the scope of the examination, the distribution of theses according to years was examined and
it was found that the most studies on feedback were conducted in 2019. In the distribution of theses according to
postgraduate levels, it was found that most theses were conducted at the master's level, feedback-themed studies were
mostly conducted at Gazi University, the effect of feedback was investigated the most, and the undergraduate level stood

out in the distribution of studies according to levels.

Conclusion
To conclude, the suggestions developed in the research based on the results obtained as a result of the content analysis
of the studies on feedback can be summarised as follows:
> Although a significant number of thesis studies on feedback as an indispensable element of learning-teaching
processes have been conducted between 2000 and 2023, it can be suggested that these studies should be
increased in number and enriched in terms of the dimension they examine. As it is observed in the results of this
study, although it is the subject of theses in certain fields (for example, English language teaching), it is
noteworthy that the subject is not analysed much in other fields. At this point, studies focussing on the feedback
theme in other fields can be planned and its effect can be analysed in these fields as well.
> In this study, it was determined that feedback-oriented theses were mostly carried out with university students,
and at this point, higher education was predominantly studied. Studies on the feedback theme, which is

significant for almost every level due to its characteristics, can be conducted at almost every level.
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> Finally, feedback-themed studies were also seen in the dimension of teacher education and teaching practice,
but it was noteworthy that there were very few of them. Especially in recent years, new studies can be designed
on the use of feedback in teacher education with the element of technology. Different research designs and data

collection methods can be utilised in new studies

Recommendations
Based on the results of the study, feedback-oriented studies can be examined with unexplored dimensions, and

qualitative research can be conducted on participants’ views, applications, and experiences related to the concept of

feedback.
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T3 Gezer Demirdagli, . (2014). Comparison of the effectiveness of a teaching plan prepared for teachers working in
the field of special education with and without immediate feedback. Master's thesis. Marmara University, Istanbul

T4 Altay, A (2018). Exploring the effects of feedback types and wikt on efl learners’ writing performance. Master of Arts
Thesis. Middle East Technical University, Ankara.

TS Kara, C. (2021). A qualitative study of feedback literacy in higher education: uncovering enhancing and impeding
factors. Master’s Thesis. Middle East Technical University, Ankara.

Té6 Diri, E.R. (2022). An 1nvestigation of using different types of feedback strategies 1n interactive video lectures. Master
of Arts Thesis. Bogazigi University, Istanbul.

T7 Yavuz, B. (2022). Investigation of classroom teachers' use of feedback. Master's thesis. Canakkale On Sekiz Mart
University, Canakkale.

TS Bayram, S.(2022). Types and applications of verbal corrective feedback applied by English teachers in secondaty and
high schools. Mastet's thesis. Van Yiziinct Yil University, VanT8

T9 Balcy, S. (2021). Developing the capacity of school principals to give effective feedback for the improvement of
classroom teaching. Doctoral dissertation. Gaziantep University, Gaziantep.

T10 Taymaz,N. (2021). Promoting peer scaffolding through analytic feedback criterta: from a perspective of error analysts
1n writing based on learner corpus. Master of Arts Thesis. Gazi University, Ankara.

T11 Yilmaz, I. (2021). Student and teacher preferences in using written corrective feedback in english preparatory classes.
Master’s Thesis. Hacettepe University, Ankara.

T12 Demir, Y. (2020). The effect of emotional motivational feedback messages given to online assignments of
information technologies and softwate course on academic success. Master's thesis. Ege University, Izmir.

T13 Yogun, M. S. (2020). Analysis of lesson observation through peer coaching in a continuing professional development
program: Teachers' perceptions of professional development, effectiveness and feedback. Master’s Thesis Gaziantep
University, Gaziantep.

T14 Kahyaoglu Erdogmus, Y. (2020). Examination of educational agent and feedback types in game-based learning
environment in terms of academic achievement, flow expetience and cognitive load. Doctoral dissertation. Anadolu
University, Eskisehir.

T15 Karabulut, I. (2020). The effect of different written corrective feedback types on learner autonomy 1n writing skill.
Master’s Thests. Gazt University, Ankara.

T16 Cengiz, O. (2019). The effects of a reflective training program on the awareness of turkish pre-service efl teachers’
oral corrective feedback strategies. . Mastet’s Thests. Bursa Uludag University, Bursa

T17 Boz, S. (2019). The effect of multiple assessment approach as feedback on the writing skills of foreign students
learning Turkish. Master's thesis. Gaziantep University, Gaziantep

T18 Sener, B. M. (2019). Efl instructors’ beliefs and practices about oral corrective feedback. Master’s Thesis. Cukurova
University, Adana.

T19 Orhan Ozen, S. (2019). Examining the personalized feedback paths of learners based on e-assessment. Doctoral
dissertation. Eskisehir Osmangazi University, Eskisehir.

T20 Kaya, S. (2019). Examining the writing skill feedback process of university English preparatory school students.
Mastet's thesis. Diizce University, Diizce

T21 Emirtekin, E. (2019). The effect of feedback type for questions in educational videos on pre-service teachers'
achievement and cognitive load. Master's thesis. Ege University, Izmir.

T22 Gumis, H. (2019). An investigation 1nto pre-setrvice efl teachers’ 12 writing difficulties and their views and preferences
on tutors’ written feedback. Master’sThesis. Pamukkale University, Denizli.

T23 Cetinkaya, N. (2018). The effectiveness of the presentation of the story map method with video feedback on the
reading comprehension skills of children with mental disabilities. Master's thesis. Bolu Abant Izzet Baysal University,
Bolu.

T24 Ozkale, U. (2018). Investigation of the feedback strategies that science teachers use in the classroom. Master's thesis.
Mersin University, Mersin.

T25 Eren, M. (2018). Secondary school students' opinions about the feedback they receive in the writing process. Mastet's

thesis. Canakkale On sekiz Mart University, Canakkale.
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Galaly, F. J. (2017). Iraqt high-school efl students’ and teachers’ attitudes towards written feedback 1n writing classes:
A case of Suleymaniyah and Rbil. Master’s Thesis . Gaziantep University, Gaziantep.

Celebi, S. (2017). The effect of the teaching of the biiriin realized with visual feedback activities in Turkish language
teaching as a foreign language on reading aloud skills. Doctoral Dissertation. Atatiitk University, Erzurum.

Giler, M. (2016). Examination of practice application software in mobile environments in terms of content
submission petiods, question type and feedback: Kpsscell example. Master's thesis. Ataturk University, Erzurum.
Yazicy, S. (2015). Written or oral teacher feedback: which one facilitates 1dea development 1n writing classes? Mastet’s
thesis. Gazi University, Ankara.

Karaagag, G. (2014). Teacher cognition on written feedback: novice and experienced teachers’ beliefs, attitudes and
practices. Master’s Thesis. Middle East Technical University, Ankara.

Kagitel, B. (2013). The relationship between students' preference for written feedback and improvement in writing:
Is the preferred one the best one? . Master’sThesis. Middle East Technical University, Ankara.

Sarican Gindiz, S. (2013). The effect of video feedback method on music education department students'
performance anxiety levels. Doctoral Thesis. Gazi University, Ankara.

Cimen, O. (2017). The effect of feedback model applied to teacher candidates on their motivation and reflective
thinking tendencies. Doctoral Dissertation. Gazi University, Ankara
Dokuzoglu, S. (2010). L2 writing teachers’ perceptions of mistakes in student writing and their preferences regarding
feedback: the case of a Turkish private university. Master’s Thesis. Middle East Technical University, Ankara.

Yigit, T. (2019). Beliefs and practices of efl instructors on oral corrective feedback and students' perceptions.
Master’s. Thests. Bursa Uludag University, Bursa.

Ceken, B. (2016). The effects of tutorial feedback type on pre-setvice teachers’ choice of feedback type in their
development of learning objects. Master’s thesis. Bogazici University, Istanbul.

Taleb, 1. (2022). The use of collaborative learning tools for giving feedback to foster the writing skills of efl learners.
Master’s Thesis. Bolu Abant Izzet Baysal Unwversity, Bolu.

Kéroglu, H. (2021). Elt and non-elt pre-service language teachers’ stance on oral corrective feedback provision: A
Turkish context. Doctoral Dissertation. Karadeniz Technical University, Trabzon

Yesil, D. (2021). The effect of feedback type on intrinsic motivation, self-efficacy towards performance and
perception of benefit towards feedback. Master's thesis. Hacettepe University, Ankara.

Pastakkaya, S. (2020). A comparative study of experienced and less experienced efl teachers’ stated beliefs about oral
corrective feedback and their classroom practices. Mastet’s Thests. Anadolu University, Eskigehir.

Yimaz, G. (2019). Opinions of prospective teachers on feedback in teaching practice. Master's thesis. Gazi
University, Ankara.

Can, E. (2019). The effect of written peer feedback training on Turkish efl students’ feedback types and writing
performance. Master’s Thests. Anadolu University, Eskisehir.

Yigit, T. (2019). Beliefs and practices of efl instructors on oral corrective feedback and students' perceptions. Master’s.
Thesis. Bursa Uludag University, Bursa.

Uzun, K. (2019). Genre-Based Teaching and Genre-Based Feedback: A Multifaceted Study on Writing Performance
and Writing Psychology. Doctoral Thesis. On Sekiz Mart University, Canakkale.

Keskin, S. (2019). Determination of user profiles for adaptive feedback system design. Doctoral dissertation.
Hacettepe University, Ankara.

Yabanova, U. (2016). The effects of learning objects with intelligent feedback system on achievement, motivation
and retention. Mastet's thesis. Canakkale Onsekiz Mart University, Canakkale.

Hurioglu, L. (2016). The effect of feedback-correction on teacher candidates' teaching planning and implementation
skills and self-efficacy levels in teaching practice course. Doctoral dissertation. Cukurova University, Adana.
Ozdemir, D. (2015). Development of humanoid robot and computer-aided learning environments for special
education and examination of interactions in these environments in terms of feedback types. Doctoral dissertation.
Atatlirk University, Erzurum.

Yildirim, B. (2015). The effects of educational games, feedback and correction on the learning level and the retention.
Mastet's Thesis. Necmettin Erbakan University, Konya.

Demir, F. (2013). Types of feedback used by classroom teachers. Master's thesis. Gazi University, Ankara.

Ciftci, A. (2011). The effect of a training program on writing achievement and peer-feedback. Master’s thesis. Dokuz
Eylill University, Izmir.

Dokuzoglu, S. (2010). L2 writing teachers’ perceptions of mistakes in student writing and their preferences regarding
feedback: the case of a Turkish private university. Master’s Thesis. Middle East Technical University, Ankara.
Bozkir, C. (2009). The Effects of Feedback Essay Type and Essay Type on English Language Writing Development.
Doctoral dissertation. Marmara Universitesi, Istanbul.
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Pekaz, K. (2007). Prompt and feedback techniques in the correction of sound events, punctuation, spelling errors
and expression disorders in primary school eighth grade written expressions. Mastet's thesis. Abant Izzet Baysal
University, Bolu.

Coskun, A. (2007) Candidate English teachers’ preferences about error feedback in L2 writing classes. Mastet’s
thesis. Abant Izzet Baysal University, Bolu.

Ozgiir, H. (2005). The Effect of Feedback Types on Academic Achievement in Computer Assisted Educational
Software Prepared for Primary Education. Doctoral dissertation. Marmara University, Istanbul.
Arsal, G. (2004). The effect of external and learner-controlled feedback planning on the permanence of intuition and
ball throwing skills. Mastet's Thesis. Middle East Technical University, Ankara

Day1, D. (2009). The effects of the effectiveness, efficiency, continuity and generalization of the teaching done by
giving hint and feedback and the teaching done only by giving feedback on the teacher candidates' acquisition of
teaching skills. Doctoral dissertation. Gazi University, Ankara.
Tokdemir Demirel, E. (2009) A research on complementary peer and teacher feedback model in teaching writing
skills in second language: peer and teacher feedback or teacher feedback. Doctoral Thesis. Middle East Technical
Umntversity, Ankara.

Ozbas, F. (2009). Examining the effectiveness of feedback types on student learning in computer-supported English
vocabulary exercises. Master's Thesis. Zonguldak Karaelmas University, Zonguldak.
Altunay, B. (2008). The effect of direct instruction-based pre-service teacher evaluation program on special education
teachers' evaluation and feedback skills. Doctoral Dissertation. Gazi University, Ankara

Erdem. A. (2006). An Investigation on the efficiency on informing and giving feedback processes in trumpet
instructors acquisition of rewarding skills at the armed forces Military Band Schools Command. Master’s Thesis. Gazi
University, Ankara.

Sahin, C. (2000). Teachers' oral corrective behaviours and learners' reactions to feedbacks received in grammar
lessons. Mastet's thesis. Anadolu University, Eskisehir.

Es, S. (2003). Application of the focus on structure method in English classrooms: focus on structure through input
flow production and corrective feedback. Master Thesis. Anadolu University, Eskisehir.

Uysal, A. (2001). The effects of teaching mentally handicapped special class students to request feedback and/otr
reinforcement from their teachers. Doctoral dissertation. Anadolu University, Eskischir.

Miiftiiler, M. (2005). Effect of verbal feedback and self-evaluation on learning fundamental basketball skills. Master's
thesis. Middle East Technical University, Ankara.

Ttmkaya, U. (2003). Comparison of two different written feedback methods given by the teacher to prep students
studying in the Department of Basic English and students' attitudes towards these methods. Mastet's Thesis, Middle
East Technical University, Ankara.

Moran, B. (2003). The Effect of error correction and feedback provision on student participation. Master's thesis.
Gazi University, Ankara
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normal and high IQ scores. The analysis revealed several characteristics parents associate
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Introduction
During the early stages of education, exceptional talents and abilities may be observed among the preschoolers. The

gifted children in the preschool period are defined as those with the potential to perform at high levels due to their
advanced or rapid development (Karadag & Yildiz Demirtag, 2022). This definition is similar for all age groups of gifted
students; “gifted students are individuals who are recognized for performance that is superior to that of their peers”

(Worrell et al., 2019: 551). Gifted and talented students display or promise an outstanding intellectual ability and are
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capable of extraordinary performance and accomplishment compared to their peers (McClain & Pfeiffer, 2012). For
Renzulli (1978), giftedness needs to be redefined to include three elements: above-average intelligence, high levels of task
commitment, and high levels of creativity.

Accurate identification of children in terms of their gifts and talents is a vital step in planning services for preschool
and kindergarten students. In order to better serve these groups, there are several tools to assess gifted children in the
early age groups, such as the Gifted Rating Scales (GRS) by Pfeiffer and Jarosewich (2003), which includes a
Preschool/Kindergarten Form (GRS-P) for ages 4:0 to 6:11 and a School Form (GRS-S) for ages 6:0 to 13:11. Another
one is Wechsler Preschool & Primary Scale of Intelligence (WPSSI-IV) by Wechsler (2012) covering the ages from 2:6 -
3:11 to 4:0-7:7. As gifted identification process is mainly based on intelligence quotient (IQ), the centers for gifted and
academics in the field highlight serious limitations in utilizing only an IQ test score to identify gifted students and urged
more comprehensive, multiple and alternative approaches to assess the giftedness (Bildiren et al, 2020; McClain &
Pfeiffer, 2012). Thus, IQ tests, parent and teacher observations, opinions, expert examination, and multiple criteria are

today the most recounted issues in gifted student research.

Need for Gifted Education in Preschool Period

The literature has a consensus on the need for early identification and intervention for not only developmentally delayed
children but also students who show exceptionally high potential or ability in kindergarten age groups (Pfeiffer &
Petscher, 2008, p.1). Despite the universal interest in the topic, most early childhood programs are not able to meet the
needs of young students with intellectual and/or special talents (Pfeiffer & Petscher, 2008). Providing appropriate
learning opportunities to gifted children must be based on their needs as they differ from others (Meador, 1992).
Children with a promise of giftedness require a wide variety of educational opportunities that are not found in regular
instructional programs (Renzulli, 1978). Based on the work of Piaget, Roeper (1977, p. 391) pinpoints that “zhe gifted
child becomes an abstract thinker before the child is emotionally able to deal with this understanding," which means a
standard approach and regular instructional program to these students in the early ages may produce unintended effects
on their potential development and progress.

In line with the consensus and need, the States, though less, have started to focus on education for gifted students in
preschool periods (Klemme, 2022; Resch, 2014; Monks & Pfliager, 2005). A burgeoning amount of evidence supports
the benefits of quality preschool education for children of all levels, even though early childhood gifted education
services rarely exist in preschool centers (Kettler et al., 2017). In answer to these calls abroad and national interest,
SUZMER (a Turkish acronym of Sanliurfa Ustiin Zekalilar ve Yetenekliler Egitim Merkezi) is one of the latest initiatives
supported by public and civil organizations in Tirkiye that addresses the curriculum development and training of
gifted/talented students at early ages with all-day programs serving registered students.

SUZMER is a pilot study for preschoolers in Sanlwurfa/Tiirkiye. It was founded to serve the directives in 2016 for
Science and Art Centers (known as BILSEM in Tiirkiye), which are the official education centers for gifted students in
Tiirkiye under the supervision of the Ministry of National Education (MoNE): BILSEMs are established by the
Ministry upon the recommendation of the governorates, taking into account several conditions, with the aim of helping
preschool, primary, secondary, and high school students with special talents to become aware of their individual abilities
and to develop their capacities to the highest level (MoNE, 2016). Despite the inclusion of this provision in the directive
for Science and Art Centers, pre-school education units and training services for gifted at these ages were not provided
(Dtimenci etal., 2017). Science and Art Centers serve the gifted children after a series of tests for students at least 7 years
old. SUZMER, being a pilot study for preschool-aged students, is assumed to prepare a solid framework for all other
Science and Art Centers if they decide to open pre-school education units.

The Characteristics of Gifted Students

Bildiren (2018) found that gifted children aged 4-6 years displayed characteristics such as early reading abilities, strong

memory, mathematical aptitude, curiosity, and high motivation, among several other traits. Curiosity is one of the basic

developmental features that help the early child explore the world (Switzky et al., 1974). Strong memory, on the other

hand, seems to be closely related to a fluid mind and visual processing intelligence (Gray et al., 2017). Vlahovic-Stetic et
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al. (1999) investigated whether gifted children at primary school age (9-10 years old) differ from their normal peers in
terms of some characteristics (motivational-emotional variables such as intrinsic orientation towards schoolwork, math
anxiety, academic self-esteem, attribution of success and failure in math, and situational interest in math). The results of
the study show that gifted children differ from non-gifted children in having a higher internal orientation towards
mathematics, lower mathematics anxiety, lower attribution of success to external factors and effort, as well as attributing
failure to less external factors (Vlahovic-Stetic et al., 1999). Fast learning is among the features of giftedness (Bahar &
Ozturk, 2018; Duan et al., 2010). Children with high verbal ability have significantly higher verbal creative potential
(Guignard etal., 2016). Guignard et al. (2016) emphasized in their research that giftedness should be associated with the
cognitive domain of talent. The characteristics of giftedness identified long ago by Silverman et al. (1986) are excellent
memory, long attention span, early and comprehensive vocabulary development, curiosity, ability to learn quickly,

abstract reasoning ability, and recognition of letters in the alphabet at a very early age.

Purpose of the Research

When the characteristics of gifted students are examined based on previous studies, Bildiren et al. (2020: 352) report that
gifted children in the preschool period show different characteristics like having complex sentence structure, high verbal
skills, rapid learning, having good memory, abstract thinking, answering questions more quickly, the ability to read
before age five without direct teaching, high mathematical skills, and longer attention and concentration span.
Nevertheless, given the limited research on giftedness during the early childhood years (Inci, 2021), it is plausible that
there may exist unexplored characteristics and need for programs pertaining to this age. Consequently, further
investigations are required to take fruitful steps forward in defining gifted children in pre-primary education.

IQ tests alone are not very comprehensive in assessing giftedness, so the researchers also planned to see if family responses
before the IQ test correlate with the results attained. Thus, the researchers in the study collected family responses prior
to the SUZMER selection exam to see whether students show different characteristics as highlighted above: complex
sentence structure, high verbal skills, rapid learning, etc., and compare the possible patterns among those who scored the
intended points. In line with this, the purpose of this study is to see whether there are distinct similarities or differences
among gifted and/or normal children based on the parent’s views in comparison to their test results. The research

questions are as follows:

> For preschoolers with normal test results, what made their families think their children were gifted?
> For preschoolers with high test results, what made their families think their children were gifted?
» Whatare the similarities and differences between the perceptions of giftedness among families with children from

either group?

Method
Research Model
The main focus of the study is to interpret the families’ responses about giftedness in early age groups. Thus, the design
of this study was determined as phenomenology, one of the qualitative research methods. According to Moerer-Urdahl
and Creswell (2004), phenomenology aims to analyze the common experiences or opinions of individuals about a
phenomenon. Here, the researchers aimed to understand families’ definitions of giftedness, which were compared after
1Q tests.
Participants

The general data regarding children who took part in the selection test are given in Table 1.
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Table 1. Demographic data about the participants’ children

Gifted* Normal
Female 18 20
Male 19 24
Total 37 44

* Based on test results of WPPSI-IV used by the testers/examiners.

There were 81 applications to SUZMER project in the first phase. The first applicants (mother or father) were asked
what makes them think their children are gifted and how they define them. They were also expected to tell any
noteworthy and interesting behavior they observed in their children regarding their peers. They were provided an online
link with several demographic questions and one open-ended question before the IQ test process in SUZMER. Later,
the testers in the study used WPSSI-IV (Wechsler, 2012), an endorsed tool examining intellectual ability in early age
groups. The students were grouped as “normal or with gifted potential” based on the test scores specified by the testers.

The answers to the initial family questions are analyzed and presented in Table 2, and some quotes from written
responses related to the main findings are presented in Table 3.

Data Collection Tools

The researchers employed a semi-structured interview form to collect opinions of the families with normal and gifted
children. A semi-structured interview form containing a single open-ended question was applied to participating
parents, along with demographic information regarding them and their children. The question posed is as follows:
“Please explain the characteristics that make you think your child is different from other children (by considering bigh and
normal IQ traits according to your perception)”.

Procedure

SUZMER is a pilot project in Sanlwrfa, a southeastern city in Tiirkiye, for early-age groups with gifted potential.
SUZMER was founded through a pilot project call by Karacadag Development Agency / SOGEP Program under the
auspices of the Ministry of Industry and Technology. SUZMER hosted a series of academic research on giftedness for
early ages (See, https://www.suzmer.com/yay%C4%B1nlar), one of which is this study conducted in the first week of
students’ acceptance into the center. Upon getting registered at the center, all-day education programs were provided in
small groups to students, supervised by the co-authors of this study and expert groups from different institutions. The
dissemination and sample daily activities of the center during the pilot study can be examined here:

https://twitter.com/suzmerr . The project center in Sanliurfa is shown in Photo 1.

Photo 1. Sanliurfa Gifted and Talented Education Center (Sanlwrfa Ustiin Zekalilar ve Yetenekliler Egitim Merkezi,
SUZMER)

SUZMER was managed by Harran University under the kindergarten of Sanlwurfa Science and Art Center within a

separate building dedicated to gifted and talented preschoolers, accepted upon test scores along with family interviews
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and examiner/teacher observations. There was a registration announcement for the project SUZMER, for which
interested families with children between the ages of 3 and 6 years old could apply. Prior to the test and assessment, the
families were asked what characteristics they associate with their children. The written answers were taken, and the
family was given an appointment date when teachers/examiners could be present for the selection process.
Data Analysis
The researchers employed content analysis for the written data taken from the families. Through the content analysis,
the written data collected from the participants were organized and coded; then the findings were defined and
interpreted based on these codes (Yildirim & Simgek, 2008). The researchers also grouped families’ responses into normal
and gifted categories, based on the test results of WPPSI-IV, and constantly compared if there was an overlapping code.
Due to ethical concerns, the information of the participants (families) and their children was anonymized and not
requested in the written data. N1, N2... or G1, G2.... represent applicants in natural order upon the test results of their
children. N1 means an applicant (parent) to SUZMER center with the child having IQ scores above the threshold (e.g.
135) while G1 means an applicant (parent) to SUZMER with the child having IQ scores below the threshold (e.g. 110).
The families were mostly from middle and low-socioeconomic-status groups. The participants’ gender is anonymized,

and the use of "she" and "he" in Table 3 is random.

Results
The following sections present the characteristics that lead the families to believe their preschool-aged children are
potentially gifted. By comparing the initial responses and results after the selection test, the researchers revealed how the

characteristics of normal and gifted children seem to differ.

Comparison of Parental Perceptions: Normal vs. Gifted IQ Scores
Table 2 compares opinions between parents of children classified as normal and those classified as gifted based on IQ
test scores. The analysis reveals that both groups of parents expressed similar characteristics when describing their

children's abilities in the data collection period before the application IQ tests.

Table 2. Results of children with gifted potential and normal - based on parents’ opinions

Codes Gifted Normal
Using mother tongue well 19 7
Curiosity 11 13
Strong memory 10 12
Math interest 8 10
Interest in foreign languages 7 S
Music talent 6 2
Fast learning/comprehension 8 9
Social 4 3
High level of attention 3 1
Learning to read and write early 3 -
Logical 3 S
Creativity 3 6
Leadership 3 -
Expert opinion 3 -

Table 2 shows that the frequently expressed variables are similar in both groups, despite a few distinct ones. The
general ones are using the native language well, having a strong memory, having an interest in mathematics, fast
learning/comprehension, etc... Only the codes of learning to read and write early, leadership and expert opinion were
not mentioned by the families of children with normal test scores. Some of these codes attained from the family
responses are quoted in Table 3. The family responses were long in some cases, so just the related sentences were quoted
and adapted with minor changes in the English language to make sense. Table 3 displays the responses of families,

covering some codes attained from content analysis.
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Table 3. What makes you think that your child has gifted potential?

Codes

Gifted

Normal

Using mother tongue well

Shelearned to read on her own at the age of 3. She
uses words well (G19).

Very high language and expression skills.
He has ability to communicate with

older children (N6).

Math interest

His interest in English, numbers and literacy...
although we did not teach him, he can recognize
and add 3 to 4 digit numbers on his own at this
age(G20).

In math, she counts up to 600 and
increases by 2, can tell small numbers and

big numbers, and the time (N28).

Learning to read and write early

At 18 months, he was speaking very well, he knew
counting to 10, at the age of two he could tell
colors, shapes and letters.... He learned to read

and write short sentences by himself (G18).

Logical

He can grasp every concept taught quickly. He
can form logical sentences. He learned all the

numbers, and some of the letters, of his own

Speaking and reasoning skills, ability to
express herself, I think she is beyond her
age (N37).

accord, without help (G16).
He is fond of his freedom, has a leader spirit...He -

Leadership
grasps and distinguishes concepts very quickly
with his attention and intelligence, he is more
resourceful than his peers around him, he
successtully solves the education sets of the upper

age group (G15).

Expert opinion In general, he gained all his skills earlier than his -
His

intelligence,

peers. emotional intelligence, social

cognitive  intelligence,  visual
intelligence are very high and above his peers...He
is a very curious, interested and excited child. He
is especially enthusiastic about hand skills, music
and experiments. The sentences I wrote before
are the things that his teacher also emphasized,
especially his teacher expresses that he is above
the children in the class and that he needs better

education(G24).

Along with some direct quotations taken from the families” answers, as in Table 3, this study pinpoints some messages
for researchers, educators, and families.

Although the researchers could not spot a strong coherent pattern between children with gifted and normal potential
based on the participants’ ideas, there are some main features- learning to read and write early, leadership skills, and
expert opinion- which were mentioned by families, though few, just for gifted children confirmed with their test scores.
Three families reported that their children learned how to write and read at the age of 3-5 without any family and sibling
support. They showed management and leadership skills, which were not expected in this age group by their families.
Three parents told their children could be gifted based on different opinions they received from experts, teachers, or
pedagogues around them, which were confirmed by the test results in SUZMER project. The expert opinion could be
one of the strong indicators of telling children with gifted potential. The test period should surely include a teacher and
expert opinion.

Other codes listed under Table 2 were mentioned for both groups but with different weights and frequencies. From
a family perspective, the use of smooth and fluent language can be considered a distinctive characteristic in defining

preschoolers with gifted potential. Twenty-six parents reported their children exhibited fluency and clarity; they were
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told to communicate and interact better with a repertoire of good vocabulary compared to their peers. The dimension
of using native language well was emphasized more in the gifted group (n=19).

A music ability could be considered stronger in preschooler children articulating several songs compared to their
peers who may song just a few lines; however, an expert could classify a child with music ability based on a musical ear.
All in all, based on family responses from a larger perspective, the characteristics in Table 2 seem to be the main
characteristics that the community uses in defining gifted persons in society.

The codes from the family responses are consistent with the concepts related to giftedness in the literature. These
codes, which signify potentially gifted and talented persons, can be found in the studies and theories associated with
gifted literature. The noteworthy aspect of this study is that these characteristics are also explored in 3-6 age groups based

on family responses.

Discussion and Conclusion

The parents with gifted and normal test results in the study use similar definitions for their children whom they think
to be gifted. Both groups mainly shared similar ideas on their children as seen in Table 2. When the findings obtained
from the research are examined, it is seen that the families of both normal and gifted children emphasize the use of
language well. A good use of language is more frequently stated for gifted children, which is emphasized in the literature
(Bildiren, 2018; Gross, 1993). This may be due to two reasons. The fact that gifted children are developmentally ahead
of their peers may help them progress faster in language. On the other hand, language skills can be determined and
observed more easily. For this reason, children with good language development may cause a misconception among the
family that they are gifted.

Characteristics such as curiosity, strong memory, interest in math, and foreign languages are included in the definitions
of gifted potential; the fact that they were used in normal and gifted groups suggests that they may not be sufficiently
distinctive in terms of our sample. As a matter of fact, Steiner and Carr (2003) grouped the differences that distinguish
gifted and non-talented children under four headings. These are processing speed, knowledge base, metacognitive skills,
and problem-solving and strategy ability. In our study, the characteristics specified by families can be an indication of
giftedness, which can be related to the headings of Steiner and Carr (2003). The characteristics stated by the families in
our study are the expected developmental features in early childhood (Tugrul, 2002) as well.

A high level of attention was reported in family responses of both normal and high IQ test-scored students, with
families of children with high IQ reporting it more. Web (2007) stated that especially young children have longer
attention spans when compared to their normally developing peers. On the other hand, Gomez et al. (2020) focused on
the inattention and hyperactivity/impulsivity differences of gifted and non-gifted children with and without ADHD in
their recent study. In the aforementioned study, the Wechsler Intelligence Scale for Children, was used. Significant
findings were reached in the study conducted with the participation of 359 boys and 148 girls with a mean age of 10.6
(SD=3.08). In the study, gifted/ADHD children tended to be less inattentive than the non-gifted/ADHD group,
despite both groups having ADHD diagnosis.

In this study, learning to read and write early, leadership skills and expert opinion about the children were found to
be the distinctive features of gifted children. In the sample, some families with gifted children stated that their kids learn
to read and write earlier than their peers. Numerous studies support this finding (Bildiren, 2018; Clark, 2002; Gross,
1993). Gross (1993) determined in his study that the reading, comprehension, and fluent reading levels of gifted children
are at least 3 years ahead of their ages. He found that 36 out of 40 gifted children started reading before the age of S.
Karnes and Bean (1990) stated that the leadership characteristics commonly seen in gifted children are the desire to
challenge, the ability to produce creative solutions to problems, the ability to reason critically, the ability to easily
recognize new relationships, flexibility in thought and action, understanding of ambiguous concepts, and motivating
others. Among the families participating in our study, those with gifted children emphasized the leadership quality.
Early childhood leader children have high verbal skills, sensitive to the others needs and concerns of their (Perez et al.,

1982). These kids can easily initiate interactions with peers and adults, and can easily adapt to new situations (Kitano,
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1983). When considered in this respect, parents’ definition of gifted children with leadership traits is consistent with the
literature. Also, some families reported that they did not initially define their children as having high intellect but based
on the feedback from their teachers and experts on this topic who observed children's behaviors for some period in the
class or office. Thus, it is possible to say early education experts or teachers can distinctly tell the differences between
normal and high-IQ students.

In this study, it is seen that the gifted children’s good use of their mother tongue (n=19) was repeated many times.
This is quite high when compared to their normally developing peers (n=7) in the study. Bucaille et al. (2022)
systematically compiled 658 academic studies, examined the cognitive profiles and academic performances of
intellectually gifted children in their study, and revealed the weak and strong characteristics of these children. Research
results showed that intellectually gifted children do better in attention, language, math, verbal working memory,
displacement, and social problem-solving compared to typically developing children. This systematic review study is
consistent with this research.

Family members in the sample have noted musical talent as a feature that distinguishes gifted children from their
normally developing peers. This feature is more recounted for gifted students in the sample. Children having remarkable
skills in the field of music are related to giftedness. Csikszentmihalyi et al. (2014, p.28) state that this is related to easily
recognizable musical or mathematical skills. When the literature is examined, it is seen that extraordinary talents in fields
such as music, art, and mathematics become visible very early (Olszewski-Kubilius et al., 2003).

The findings of this study suggest that concepts such as mother tongue use, curiosity, strong memory, interest in
mathematics, fast comprehension, and creativity, which are generally accepted among the distinguishing features of
giftedness, may not be sufficiently distinctive in terms of the sample and age group included in this study. Families of
children with normal IQ test scores have repeatedly mentioned the above-mentioned features of gifted children. This
could be due to the biased or optimistic perspectives of families toward their children, which are detailed in the
limitations part. The perceptions of families regarding “curiosity, strong memory,” etc., may have played a subjective
role in defining students with gifted potential while learning to read and write early, leadership and expert opinion,

though less, were found to be distinctive cases to name early age children as potentially gifted or not.

Recommendations
Research on giftedness covering early education period is very limited compared to older groups. For this reason, it is
recommended that researchers develop the literature on this subject to guide pioneering practices in this field.

The families of both potentially gifted and normal students have similar conceptions of giftedness. In future studies,
families should be asked to explain in detail the characteristics they expressed for their children. Supporting the
statements with detailed experiences will facilitate the understanding of whether the statements of the families can better
predict the IQ test results.

Parents' observations about potentially gifted students, whether they have high IQ scores or normal IQ scores, are
similar. One of the reasons for this may be that parents consider "any differences” as "a strong sign of giftedness”. At this

point, sociological research is needed to understand why differences in society are largely attributed to giftedness.

Limitations of Study
There are various limitations that could have manifested in this study, which are explained below.

The parents in the study use similar definitions for their children whom they believe to be gifted. Characteristics such
as curiosity, strong memory, and interest in math and foreign languages are among the traits that lead families to think
their children have potential for giftedness. These characteristics, which display true indications of giftedness potential,
can be interpreted differently based on families’ understanding of these concepts. For example, telling the time might be
seen as an indication of giftedness for a 3-year-old by one family, while counting to 100 might be considered a sign for a

4-year-old by another family.

90



Gégen, Ordek Inceoglu €F Aydemir Journal for the Education of Gifted Young Scientists 12(2) (2024) 85-95

Another important issue and limitation in the study is that the participants who applied to SUZMER already believe
their children are gifted. This belief may introduce bias, causing them to focus on aspects they associate with giftedness.
Along with the self-selection bias, parents who voluntarily applied to the gifted education center may have pre-existing
beliefs about their children's abilities, potentially skewing the sample towards those who are more attuned to or actively
seeking gifted education.

The study relies heavily on parents’ perceptions and descriptions, which may be subject to exaggeration or
misinterpretation of their children's abilities. Additionally, the potential influence of the advertisement could be seen in
the families. The method of recruiting participants through advertisements for the education center may have
influenced how parents described their children's abilities, possibly leading to an emphasis on traits they believed the

center was looking for.
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Michael F. Shaughnessy: First, can you tell us a bit about yourself and your education and experience?

Ipek Saralar-Aras: Certainly. I hold a PhD in Education from The University of Nottingham, where I conducted
research from 2017 to 2020. Prior to that, I completed my MA in Learning, Technology, and Education at the same
institution. My academic journey began with a BSc in Elementary Mathematics Education at Middle East Technical
University, Ankara, Turkey, followed by an MSc in Elementary Science and Maths Education. I also have a solid
foundation in languages, having achieved an advanced level in English from SC International Languages, Brighton, UK,
in 2012, and studied German at Middle East Technical University in 2010. My educational background is
complemented by practical experience, including teaching roles at various levels, from elementary to high school, and
have also worked as a research assistant at the University of Nottingham and part time lecturer at the Middle East
Technical University. My passion lies in identifying and nurturing the mathematical talents of students, helping them
reach their full potential.

Michael F. Shaughnessy: How did you first get involved in math and working with mathematically gifted?
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Ipek Saralar-Aras: My interest in mathematics and working with mathematically gifted students began during my post-
doctoral studies when I had the opportunity to participate in a research project focused on identifying and supporting
gifted learners in mathematics through my study with Prof. Dr. Mine Isiksal Bostan. This experience sparked my
curiosity and passion for understanding the unique needs and challenges of gifted students and inspired me to pursue
further studies and work in this area. At the time, I also discovered that my son exhibited a remarkable aptitude for
music, displaying a keen interest in rhythm and melody. This personal experience not only deepened my understanding
of giftedness but also fueled my dedication to exploring various facets of exceptional abilities. It underscored the
interconnectedness of talent across different domains and reinforced my commitment to supporting and nurturing

gifted individuals in all their diverse forms of expression.
Michael F. Shaughnessy: What should teachers look for in terms of mathematical insight?

Ipek Saralar-Aras: I think teachers should look for a deep understanding of mathematical concepts, the ability to make
connections between different mathematical ideas, creativity in problem-solving, and a willingness to explore new
approaches and perspectives. Mathematical insight often manifests itself in the ability to see patterns, generalize

concepts, and apply mathematical reasoning to real-world situations..

Michael F. Shaughnessy: How can assessment and establishing an individualized plan for each mathematically gifted

student be critical?

Ipek Saralar-Aras: I'm relatively new to the world of gifted education. As a newcomer to the field of gifted education,
my perspectives are informed by a burgeoning understanding of its principles and practices. While I do not lay claim to
expertise in this domain, my evolving insights prompt me to offer opinions grounded in an emergent comprehension of
the subject matter. For me, assessment plays a crucial role in identifying the strengths, weaknesses, and learning needs of
mathematically gifted students. By conducting comprehensive assessments, teachers can gain insights into students’
mathematical abilities, interests, and learning styles, which can inform the development of individualized education
plans tailored to their specific needs and goals. These plans can include advanced coursework, enrichment activities,
acceleration options, and specialized support services to ensure that gifted students are appropriately challenged and

supported in their mathematical learning journey
Michael F. Shaughnessy: Explain how a variety of instructional methods could aid gifted learners of mathematics.

Ipek Saralar-Aras: To the best of my knowledge, gifted learners of mathematics benefit from a variety of instructional
methods that cater to their diverse learning needs and interests. This may include problem-based learning, inquiry-based
learning, project-based learning, collaborative learning, independent study, and the use of technology-enhanced
instruction. These methods provide opportunities for gifted students to engage in deep exploration, critical thinking,

and creative problem-solving, allowing them to develop their mathematical talents.
Michael F. Shaughnessy: Describe how enrichment and grouping benefit gifted learners.

Ipek Saralar-Aras: I believe that enrichment activities and flexible grouping arrangements are essential components of
effective programming for gifted learners in mathematics. Enrichment activities provide opportunities for gifted
students to explore advanced topics, pursue independent projects, and participate in competitions and extracurricular
activities that extend their mathematical knowledge and skills beyond the standard curriculum. Flexible grouping allows
gifted students to work with peers who share similar interests and abilities, providing opportunities for collaboration,

peer support, and intellectual challenge.

Michael F. Shaughnessy: In what ways can grade-skipping (or acceleration) and technology allow students to work

with advanced concepts?

Ipek Saralar-Aras: Grade-skipping or acceleration may allow mathematically gifted students to progress through the
curriculum at a faster pace, enabling them to work with advanced concepts and engage in more challenging coursework

that is commensurate with their abilities. Technology plays a crucial role in facilitating accelerated learning by providing
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access to online resources, digital simulations, virtual learning environments, and adaptive software that offer

personalized instruction and enrichment opportunities tailored to students' individual needs and interests.

Michael F. Shaughnessy: What encompasses a nurturing environment for the development of mathematically gifted

students?

Ipek Saralar-Aras: To my understanding, a nurturing environment for the development of mathematically gifted
students is one that values intellectual curiosity, fosters a growth mindset, celebrates diversity, and promotes a culture
of excellence in mathematics. It provides opportunities for students to engage in challenging and meaningful
mathematical tasks, receive personalized support and encouragement from teachers and peers, and participate in a variety
of enrichment activities and extracurricular programs that stimulate their intellectual curiosity and passion for

mathematics.
Michael F. Shaughnessy: What provisions are there in your country for mathematically gifted scientists?

Ipek Saralar-Aras: In my country, Tirkiye, provisions for mathematically gifted scientists include specialized
educational programs, summer camps, competitions, mentorship opportunities, and research internships offered by
universities, research institutions, professional organizations, and government agencies. These programs aim to identify

and nurture the talents of gifted students in mathematics and provide them with opportunities to pursue advanced study
and research in STEM fields.

Michael F. Shaughnessy: How do you assist and counsel parents of mathematically gifted?

Ipek Saralar-Aras: I work as a national education expert so I do not have immediate access to the parents of
mathematically gifted. As far as I know, in Tiirkiye, the assistance for parents are typically undertaken by teachers and
academics in the field of gifted education. These professionals provide assistance and guidance to parents of
mathematically gifted students by furnishing them with pertinent information and resources regarding gifted education,
advocating for the educational and socio-emotional requirements of their children, engaging in collaborative efforts to
formulate personalized educational strategies, and furnishing ongoing support to navigate the complexities and
potentials of nurturing a gifted child. Additionally, they facilitate effective communication and cooperation among
parents, educators, and other stakeholders to ensure that gifted learners receive the requisite support and enrichment

opportunities for their holistic development
Michael F. Shaughnessy: Is there some relationship between intelligence and mathematically gifted?

Ipek Saralar-Aras: As an individual recently immersed in the realm of gifted education, I believe that while intelligence
is certainly a factor in mathematical giftedness, it is not the sole determinant. Mathematically gifted individuals often
possess a unique combination of cognitive abilities, including mathematical reasoning, spatial visualization, pattern
recognition, and creative problem-solving skills, that enable them to excel in mathematics. However, giftedness is
multifaceted and can manifest in various ways across different domains, so it's essential to consider a range of factors

when identifying and supporting mathematically gifted students.
Michael F. Shaughnessy: Is there some relationship between personality and mathematical attainment?

Ipek Saralar-Aras: There is some evidence to suggest that certain personality traits, such as persistence, curiosity,
openness to experience, and a willingness to take risks, may be associated with higher levels of mathematical attainment.
Individuals who exhibit these traits are often more motivated, engaged, and resilient in their mathematical learning and
are more likely to pursue advanced study and research in mathematics. However, personality is just one of many factors
that can influence mathematical attainment, and the relationship between personality and mathematical ability is

complex and multifaceted.

Michael F. Shaughnessy: Calculus I, II, III and IV seem to be the pinnacle of mathematics in the US Is this the same

in Europe and your part of the world?
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Ipek Saralar-Aras: In many European countries including Tiirkiye, calculus is indeed considered a cornerstone of
advanced mathematics education, and courses in calculus are typically offered at the middle school, high school or
undergraduate level as part of the standard mathematics curriculum. However, the structure and content of
mathematics education may vary from country to country, and different educational systems may place varying degrees
of emphasis on calculus and other branches of mathematics depending on their cultural, historical, and pedagogical

priorities.
Michael F. Shaughnessy: What have we neglected to ask?

Ipek Saralar-Aras: One important question that you haven't asked is about my philosophy of gifted education and
how it informs my approach to teaching and working with gifted students. My philosophy centers on the belief that
every student has unique talents and potential that deserve to be recognized, nurtured, and celebrated. I believe in
providing gifted students with challenging and enriching learning experiences that foster intellectual curiosity, creativity,
and a love of learning, while also supporting their social-emotional well-being and personal development. I would also
like to thank you for the opportunity to share my insights and experiences on working with gifted students. I appreciate
your thoughtful questions and the chance to discuss this important topic. If you have any further inquiries or need

additional information, please don't hesitate to reach out. Thank you again for considering me for this interview.
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