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ABSTRACT

The aim of this study is to examine the effect of the game-integrated flipped classroom application on the
mathematics beliefs and motivations of primary school 3rd grade students. In the study, a quasi-experimental
design with pretest-posttest group was used. For this purpose, two 3rd graders, one experimental and one control
group, were determined by random sampling method from public primary schools in Aydin province Efeler district.
As data collection tools, “Primary School Mathematics Motivation Scale” and “Mathematics Beliefs Scale” were
used. Since the data obtained from the scales did not show normal distribution, Wilcoxon signed-rank test was used
for intragroup comparisons and Mann-Whitney U test was used for intergroup comparisons. From the obtained
results, it was concluded that there was a significant difference in favor of the experimental group in the
comparison of the post-test scores of the experimental group and control group students. This shows that the game-
integrated flipped classroom application has a positive effect on students' motivation and mathematics belief levels.
Considering the positive effect on students' motivation and belief levels, the game-integrated flipped learning
approach can be applied to other mathematics subjects as well.
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INTRODUCTION

With the rapid advancement in technology, information has become accessible anytime and anywhere.
Especially during the pandemic period, the resources of technology have become more used. During this
period, the continuation of education outside the classroom has also been ensured in educational processes.
Educational videos and games, in particular, have been prepared to access information on the internet.
Jonathan Bergman and Aaron Sams (2012), recognizing developments in technology and its applicability in
the classroom, have proposed the “Flipped Classroom Model, which saves students and teachers time in the
classroom through the use of technology. The main purpose of this model is to save face-to-face time in the
classroom and increase the quality of it by enabling students to learn actively at their own pace (Ekici, 2021).
At the same time, in this model, the process of teaching during the lesson will be reversed and the lessons
will be recorded in advance and shared with the students so that they can watch them before the lesson and
activities such as educational games, digital games, group work, class/group discussions can be carried out
during the lesson (Ok, 2019). Flipped classrooms provide opportunities for practice-based, retention-based
learning and relearning (Bolat, 2016). Sergis et al. (2018) stated that the flipped classroom caused a
significant increase in students' cognitive learning.

Concretization of abstract concepts by students and making them meaningful is essential in the
education and training process. Mathematics in particular is a subject with abstract concepts, and therefore,
it is essential to implement innovative teaching methods and techniques into the courses to facilitate students'
understanding and organization of concepts. The rapid advancement of technology in particular has brought
the integration of technology into teaching to light. More recently, mathematics scholars (e.g., Ford, 2015;
Ichinose & Clinkenbeard, 2016; McBride, 2015) have suggested that the flipped learning model holds the
potential to improve mathematics instruction (Lo et al., 2017). In the flipped classroom model, the teacher
serves as a facilitator, guiding students towards autonomous learning (Bergmann & Sams, 2012). The
implementation of flipped classroom practices in mathematics education has been shown to increase
students' motivation (Bhagat et al., 2016), enable self-paced learning (Ogden & Shambaugh, 2016), enhance
academic achievement (Ozler, 2020), and evoke positive perceptions (Acar, 2022). However, despite its
advantages, flipped learning can also be seen as a disadvantage as students are disconnected from the pre-
class learning process (Durmaz & Alkis Kiiciikkaydin, 2021). To address this issue, it is suggested to
incorporate gamification into the model (Lo & Hew, 2017).

In the flipped classroom model, learning theoretical knowledge outside the classroom and performing
active learning activities in the classroom are at the forefront (Alsancak Sirakaya, 2017). Teachers may differ
when planning teaching, and considering the development of primary school students, games can help
teachers as an effective technique in planning. In particular, educational games can be learning aids used as
reinforces to support traditional learning (Tsai et al., 2012). Manzano-Le6n et al. (2021) there have been a
growing number of attempts to combine games and game integration with flipped learning. The introduction
of game elements and mechanics into education, the realization of the learning experience in the context of
the game, strengthening students' motivation to learn, actively participating in the learning process, and
contributing to an entertaining experience for the things to be learned make students more focused on their
learning (Choi & Choi, 2021; Kim et al., 2018; Choi, 2016). The most important feature of environments
supported by games is that they provide a learning environment where students are enthusiastically and
willingly active (Yildiz et al., 2017). In this way, children test new ideas and concepts and apply problem
solving and reasoning skills (Akman, 2002).

In the primary school period, we can use technology and games intertwined to ensure that students
actively participate and make better sense of concepts. Children in this period can make information more
meaningful through games. The topic of length measurement, which has an important place in the primary
school mathematics curriculum, has a critical importance in the acquisition of basic concepts related to
measurement (Tan-Sisman & Aksu, 2012). Length measurement can be expressed as the baseline of the
concept of measurement in terms of being the first feature that students learn, and it forms the basis for other
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measurement areas such as area measurement, perimeter measurement, etc. (Van de Walle et al., 2019).
Since students have difficulties in understanding and associating the concepts of length measurement, they
draw conclusions by using the formulas they have learned by heart (Tan-Sisman & Aksu, 2009). In this
sense, mathematics courses supported by technology and games can contribute to students’ learning. It can be
said that students will be more active especially in primary school mathematics courses and permanent
learning can be supported with technology supported teaching processes.

Game-integrated flipped learning is a learning method that emerged by integrating digital and
educational games within the flipped learning model. In this method, students are taught in a way to
plan their own learning outside the school with mini videos prepared, and when they come to the
classroom, the things they have learned from the mini videos is reinforced by digital and educational
games planned by the teacher. In this sense, it supports students to make their knowledge more
permanent. Demirel (1999) described educational games as activities that are used to reinforce the place
of information in the memory with the necessary repetitions in a certain environment such as a
classroom in order to enable learning (cited in Cangir, 2008).

Research has shown that integrating digital games into instructional content can support student
motivation, engagement, and sustained attention (Barab et al., 2007; Gee, 2007; Squire & Jan, 2007;
Ketelhut & Schifter, 2011; Sanchez & Olivares, 2011; Chang et al., 2012; Hung et al., 2014). Looking
at the literature, it has been concluded that the use of flipped learning in teaching has a positive effect
on students (Strayer, 2007; Howell, 2013; Cukurbasi, 2016; Tao et al., 2016; Ekmekg¢i, 2017; Gokdas &
Giirsoy, 2018; Yorganci, 2020). Regarding the use of flipped learning integrated with games during
teaching, the study of Li, Hou, Li and Kuo (2022) stands out. Therefore, this study aims to reveal the
effect of mathematics courses supported by flipped classroom applications integrated with games on
students' mathematics beliefs and motivation levels. The problem of the research is: What is the effect
of flipped classroom applications integrated with games on the mathematics motivation and belief
levels of 3rd grade primary school students?

METHOD
Research Design

This research, in which the effect of mathematics courses supported by game-integrated flipped
classroom applications on students’ mathematics beliefs and motivation levels was investigated, was an
experimental study and consists of a quasi-experimental design with pretest-posttest control group. It was
used to reveal the effect of experimental procedures on dependent variables and enabled the data obtained as
a result of the research to be interpreted by making cause and effect associations (Creswell, 2016).
Accordingly, the quasi-experimental design plan with pretest-posttest control group in the study is shown in
the table below.

Table 1. Design for the research process

Groups Pre-Test Process Post-Test
Experimental Mathematics Beliefs Scale (MBS) Game integrated flipped = Mathematics Beliefs Scale
classroom (MBS)
Group Primary School Mathematics practices
Motivation Scale (PSMMS) Primary School Mathematics

Motivation Scale (PSMMS)
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Control Group Mathematics Beliefs Scale (MBS) Practices for the existing Mathematics Beliefs Scale

curriculum (MBS)
Primary School Mathematics

Motivation Scale (PSMMS) Primary School Mathematics
Motivation Scale (PSMMS)

The independent variable of the study consisted of game-integrated flipped classroom practices while
the dependent variable consisted of students' beliefs and motivation levels about the mathematics course.
Research Sample

The study group consisted of students studying at the 3rd grade level in primary schools in the Efeler
district of Aydin Province in the 2022-2023 academic year. Simple random sampling method, one of the
random sampling methods, was used in the study. Biiylikoztirk et al. (2018) stated that all units in the
universe have an equal and independent chance to be selected as a sample for simple random sampling. In
this sense, an experimental and a control group were randomly selected from 3rd grade students studying at a
state primary school in Aydin province Efeler district. Efforts were made to ensure that the selected groups
were close to each other for the experimental study. The experimental group consisted of 15 students and
control group consisted of 14 students. Within this sense, when comparing, coordination was tried to be
ensured in terms of variables such as gender, achievement, and socioeconomic level. To compare students in
terms of success, evaluations were made based on common exams on a school basis. Two third-grade classes
whose exam success levels were close to the same level formed the experimental and control groups. For
this, classes that were close to each other in terms of success were determined in a school located at the
middle socio-economic level.

The distribution of the students in the study group according to gender variable is given in Figure 1.

10

8 I I
0 I I

Experimental Group Control Group

()]

~

N

Female m Male m

Figure 1. Gender Distribution of the Students in the Study Group

As seen in Figure 1, there were 6 female students in both groups. While there were 9 male students in
the experimental group, there were 8 male students in the control group.

Data Collection Tools and Processes

In the study, the 5-point Likert-type scale “Mathematics Beliefs Scale (MBS)” developed by Aksu,
Demir, and Siimer (2002) was used to determine the effect of the mathematics course supported by game-
integrated flipped classroom practices on students' beliefs about the course. There were 20 items in the scale
and the items measured the sub-dimensions of learning mathematics (Cronbach's alpha value .75), using
mathematics (Cronbach's alpha value .71) and the nature of mathematics (Cronbach's alpha value .66). The
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Cronbach's alpha value for the whole scale was .75. In this study, the reliability coefficient for the whole
scale was calculated as .75 and for the sub-dimensions as .70, .71 and .71 respectively.

The Primary School Mathematics Motivation Scale (PSMMS), a 3-point Likert scale developed by
Ersoy and Oksiiz (2015), was used to determine its effect on motivation. There were 33 items in the scale.
The scale was intended to determine the degree of motivation towards mathematics by scoring | agree (3),
somewhat agree (2), disagree (1). Conducting a reliability test before the study, the reliability coefficient of
the scale was found to be .87.

Research Implementation Process
The process regarding the implementation of the research was as following:

After obtaining the necessary permissions to start the research, videos were prepared for the game
integrated flipped classroom practice as required by the lesson plan units and outcomes. In addition,
questions were prepared on the web 2.0 tool (Wordwall) that could be used for evaluation. The researchers
interviewed two classroom teachers in the videos prepared for teaching the subject of length measurement
within the scope of the primary school 3rd grade mathematics teaching program. Information was shared
about the teaching process and what to do to help students understand the subject regarding length
measurement. Support was received from a faculty member who is an expert in instructional technologies in
transferring the subject to video and creating the video.

Wordwall questions were created within the framework of the opinions of mathematics field
experts and measurement and evaluation field experts. These videos and questions were shared with
different classroom teachers and some corrections on important points in the subject expression and
question levels were completed in line with their opinions.

Educational games prepared by Aykac¢ and Kogce (2021) were used in the classroom. These
games were about the relationship between meters and centimeters, as well as kilometers and meters,
and the writing of values given in meters as centimeters, that is, converting length measurement units.
Three educational games were selected by taking the opinions of the mathematics expert and the
classroom teacher. These educational games were played by the researchers with material support
during one and a half class hours.

The lesson plan for the game-integrated flipped classroom practices planned by the researchers
for the experimental group was implemented by the researchers for 2 weeks as required by the unit and
learning outcomes.

In determining this period, the course hours foreseen for teaching the subject of length measurement in
the curriculum were taken into consideration. Additionally, Palmer (2005) considered the fact that students'
motivation was motivated by even a reward that could be given to them during the course; As Sezgin
Memnun and Akkaya (2010) stated in their study of mathematics beliefs, considering that the course content
is closely related to beliefs, a two-week period was deemed sufficient. For the study, a game that would
attract students' attention was integrated into the education and training process, and flipped learning was
applied. During this process, the control group carried out their lessons within the lesson plan of the existing
teaching plan. To prevent the videos from being seen by the students in the control group, the researcher
created a separate Google classroom and WhatsApp system for the videos. Educational games were played
by the experimental group students and the classroom teachers in the classroom. The lessons in both groups
were taught by the class teachers of those classes.

At the end of the implementation, mathematics belief and post-tests were applied to the study group.
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Table 2. Illustration of the Research Implementation

Research Implementation
Grade Level Third Grade
Learning Domain Measuring
Sub Learning Domain Measuring Length

Resources Required Mini videos, ruler, measuring tape, cards for educational games
Before Class During Class

Activities Note taking, watching Within the scope of the educational games “1 meter
lecture videos is 100 centimeters”, “Convert the unit of length

measurement while turning”, and “I know
kilometers and meters”, and digital games prepared
through Wordwall were used.

Methods of Evaluation | Answering the questions in | Class discussions about the videos, playing digital
the videos before coming games and educational games.

to the classroom.

Figure 2. Practices images

In the practices, digital games prepared by the researchers were used. Interviews were held with the
mathematics field expert, classroom teacher and an assessmeny and evaluation expert regarding the
suitability of the content of the games. In addition, the educational games prepared by Ayka¢ and Kogce
(2021) were used with permission.

Data Analysis

The data obtained in the study were analyzed with SPSS 27.0 package program. In the study, Mann-
Whitney U test was used for inter-group comparisons and Wilcoxon signed-ranks test was used for intra-
group comparisons to compare the data obtained with the mathematics motivation and belief scale in the
experimental group where the teaching was carried out with the game-integrated flipped learning practice
and in the control group where teaching was carried out with the current program.

To determine the effect of game-integrated flipped learning, statistical analyzes were conducted to
determine the equivalence of students in both the experimental and control groups in terms of their
mathematics beliefs and motivations. First, normality analysis was performed to test whether the data
obtained in the study had a normal distribution and it is shown in the table below.
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Table 3. Normality Analysis Results

Groups Tests Scales Shapiro-Wilk
Statistics Sd p
Mathematics Learning Mathematics 0,771 0,862 0,00
Beliefs Scale
Pre Using Mathematics 0,654 1.280 0.00
The Nature of Mathematics 0,898 0,961 0,04
Motivation Motivation 0,742 6,01 0.00
©
= Scale
(5]
§ Post Mathematics Learning Mathematics 0,931 4,93 0,02
[<5)
o .
X Beliefs Scale Using Mathematics 0,955 2,48 0,04
The Nature of Mathematics 0,898 1,44 0,04
Motivation Motivation 0,874 7,92 0,03
Scale
Pre Mathematics Learning Mathematics 0,545 0,611 0,00
Beliefs Scale
Using Mathematics 0,681 0,938 0,00
The Nature of Mathematics 0,919 1,05 0,01
Motivation Motivation 0,867 5,66 0,01
— Scale
e
‘g Post Mathematics Learning Mathematics 0,877 2,21 0,04
© Beliefs Scale
Using Mathematics 0,835 1,45 0,01
The Nature of Mathematics 0,843 1,27 0,01
Motivation Motivation 0,881 3,90 0,04
Scale

As seen in Table 3, when the data collected from the scales of the students in the groups were analyzed
with the Shapiro-Wilk test, it was seen that the significance values were less than 0.05 and the normality of
the data was not ensured (p<.05). At the same time, it was seen that the number of groups included in the
research was less than 30.

In order to test whether the mathematics beliefs and motivation pre-test results of the students in the
study group were equivalent to each other, Mann-Whitney U test, was performed. The values obtained as a
result of the analysis are shown in Table.
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Table 4. Pretest results of the study group

Scales Group N Rank Mean Rank U p
Mean
Learning Experimental 15 17.37 260.50 69.50 .73
Mathematics
Control 14 12.46 174.50
<@
3
£ Using Experimental 15 15.07 226.00 104.00 .95
[<5]
E Mathematics
38 Control 14 14.93 209.00
£
2
g The Nature of Experimental 15 16.33 245.00 85.00 .35
Mathematics
Control 14 13.57 190.00
Motivation Experimental 15 16.30 244,50 85.50 .38
<
S Control 14 13.61 190.50
c
2
©
=
5
=
Learning Experimental 15 17.37 260.50 69.50 .73
Mathematics
Control 14 12.46 174.50
<@
3
@ Using Experimental 15 15.07 226.00 104.00 .95
[<5]
é Mathematics
38 Control 14 14.93 209.00
g
2
g The Nature of Experimental 15 16.33 245.00 85.00 .35
Mathematics
Control 14 13.57 190.00
Motivation Experimental 15 16.30 244.50 85.50 .38
c
2
s o Control 14 13.61 190.50
s 5
= »n

In Table 4, the significance values of the three dimensions of the mathematics belief scale, namely
“learning mathematics™, “using mathematics” and ““the nature of mathematics”, and motivation scale were
greater than .05. According to the pre-test results of the two groups, there was no statistically significant
difference in the sub-dimensions of the Mathematics Belief and Motivation Scale. The pre-test results of both
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groups showed that the groups consisted of equivalent groups (p>.05).

FINDINGS

In the study, Wilcoxon Signed Ranks test was used to compare the mathematics belief and motivation
pre-test and post-test scores of the experimental group students. The results obtained as a result of the
analysis are given in the table below.

Table 5. Analysis Results of Experimental Group Students' Mathematics Motivation and Belief Pre-post Tests

Scales Group End measurement- N  Rank Rank z p
start measurement Mean Total
Learning Experimental Negative Ranks 2 1.50 3.00 -3.244 .001

Mathematics Positive Ranks 13 9.00  117.00

®
g Non-difference 0
é Using Experimental Negative Ranks 0 .00 .00 -3.417 .000
@ Mathematics Positive Ranks 15 800  120.00
8
g Non-difference 0
% Nature of Experimental Negative Ranks 0 .00 .00 -3.420 .000
= Mathematics Positive Ranks 15 8.00 120.00

Non-difference 0
- Motivation Experimental Negative Ranks 0 .00 .00 -3.408 .000
§ 2 Positive Ranks 15 8.00  120.00
é @ Non-difference 0

The results of the analysis in table 5 show that there was a statistically significant difference between
the mathematics motivation levels of the students in the experimental group before and after the application
(z=-3.408, p<.05). At the same time, in the results of the Wilcoxon Signed Ranks test there was a statistically
significant difference between the mathematics belief sub-dimensions (learning mathematics, using
mathematics and the nature of mathematics) of the experimental group students before and after the
application (learning mathematics z=-3.244, p<.05; using mathematics z=-3.417, p<.05; nature of
mathematics z=-3.420, p<.05) and after the implementation, a statistically significant difference was
observed between the mathematics belief levels before and after the implementation. According to these
results, the fact that the scores were in favor of the positive ranks (after the implementation) showed that the
game-integrated flipped learning classroom practices had a significant effect on mathematics belief and
motivation levels.

Within the scope of the current curriculum, Wilcoxon Signed Ranks test was applied to determine
whether there was a significant difference between the scale mean scores of the students in the control group
before and after the lesson. The results obtained from the analysis are given in the table below.

Table 6. Analysis results of mathematics motivation and belief pre-post-tests of control group students
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Scales Group End N Rank Rank z p
measurement- Mean Total
start
measurement
Learning Control Negative Ranks 0 .00 .00 -2.379  .017
Mathematics Positive Ranks 7 4.00 28.00
% Non-difference 7
[&)
£ Using Control Negative Ranks 0 .00 .00 -1.633  .102
[«5)
T Mathematics .
o Positive Ranks 3 2.00 6.00
(%]
.Q
g Non-difference 11
% The Nature of Control Negative Ranks 1 2.00 2.00 -1.518 .129
s .
Mathematics Positive Ranks 4 3.25 13.00
Non-difference 9
S Motivation Control Negative Ranks 1 3.50 3.50 -1.084 279
§ % Positive Ranks 4 2.88 11.50
3 & .
S Non-difference 9

In Table 6, according to the results of analysis, there was no statistically significant difference between
the mathematics motivation levels of the students in the control group before and after the application (z=-
1.084, p>.05). As a result of the analysis, no statistically significant difference was found between the sub-
dimensions of the mathematics belief levels (learning mathematics, using mathematics and the nature of
mathematics) of the control group students before and after the lesson (using mathematics z=-1.633, p>.05;
the nature of mathematics z=-1.518, p>.05). Only within the scope of the learning mathematics dimension, a
statistically significant difference was observed in terms of the processing of the courses in the current
curriculum (learning mathematics z=-2.379, p<.05). In the sub-dimension of learning mathematics, positive
ranks also appear to be different. Although the difference in the use of mathematics and the nature of
mathematics sub-dimension and the positive ranks of the motivation scale was very small, it was not
considered as significant. In this case, it can be said that the topics learned affected students' learning beliefs.
However, it was seen that the lessons taught within the scope of the current curriculum did not have a
significant effect on the mathematics motivation, using mathematics and nature of mathematics levels of the
control group students.

Mann-Whitney U test was conducted to determine whether there was a significant difference between
the pretest-posttest means scores of mathematics beliefs and motivation of the students in the experimental
group in which game-integrated flipped classroom practices were taught and the control group in which the
courses were taught within the scope of the current curriculum. The results are given in the table 7 below.

Table 7. Analysis results of mathematics motivation and belief post-tests of experimental and control group

students
Scales Group N Rank Rank Total U p
Mean
- Learning Experimental 15 20.00 300.00 30.00 0.01
= @®©
g g Mathematics
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Control 14 9.64 135.00
Using Experimental 15 22.00 330.00 .00 0,00
Mathematics
Control 14 7.50 105.00
The Nature Experimental 15 22.00 330.00 .00 0,00
of
Mathematics Control 14 7.50 105.00
Motivation Experimental 15 21.43 321.50 8.50 0,00
c
o
= &3 Control 14 8.11 113.50
=

In table 7, a statistically significant difference was observed between the motivation levels after the
implementation (U=8.50, p<.05). This result shows that game-integrated flipped classroom practices had a
significant effect on students. There was a significant difference in favor of post-test scores within the scope
of mathematics belief scale sub-dimensions. Mathematics belief scale sub-dimensions, a statistically
significant difference was observed in the mathematics learning sub-dimension (U=30.00, p<.05), using
mathematics sub-dimension (U=0.00, p<.05) and the nature of mathematics sub-dimension (U=0.00, p<.05).
This result showed that game-integrated flipped classroom practices had a significant effect on students'
mathematics belief levels.

DISCUSSION, CONCLUSION, RECOMMENDATIONS

In this study, classroom applications were carried out by integrating games into the flipped learning
approach. With these applications, the effects of the activities carried out within the scope of the current
curriculum on the mathematics belief and motivation levels of primary school third grade students were
investigated. It was concluded that there was a significant difference in favor of the experimental group
between the mathematics course motivation levels of the experimental group students who were taught with
game-integrated flipped classroom practices and the control group students who were taught within the scope
of the current curriculum. This situation created a positive effect on students' motivation for the lesson with
game-integrated flipped classroom practices. Primary school 3rd grade students received distance education
for a while during the pandemic process. In this case, it can be said that the students were familiar with the
internet distance education process. In this way, the flipped learning model could also be a suitable method
for these students. The literature shows that the flipped classroom implementation increased students'
motivation (Cukurbagi, 2016; Strayer, 2007; Ekmekgi, 2017; Pawelczak, 2017; Yorganci, 2020). However,
Gokdas and Giirsoy (2018) concluded that the flipped classroom model did not make any difference in
students' motivation.

A significant difference was observed between the post-test scores of the experimental and control
group students in the mathematics belief scale the nature of mathematics, mathematics belief and using
mathematics sub-dimensions, indicating that game-integrated flipped classroom practices had a significant
effect on students' mathematics belief levels. This can be said to have a positive effect especially on students'
learning and using mathematics. Howell (2013) concluded that the Flipped Classroom Model facilitates
students' learning by increasing student responsibility. Li, Hou, Li, and Kuo (2022) showed that the mini-
game-based flipped classroom model had significantly higher scores than the control group in terms of
learning performance and acceptance. In recent years, as a result of the rapid integration of technology in the
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education and training process, flipped learning studies can be planned in which software is more integrated
in mathematics courses.

In this study, the motivation and belief levels of the game-integrated flipped classroom practices
and the lessons taught within the current curriculum were compared. However, Ahmet (2017), in his
study on a third-grade level English course, revealed that the Flipped Classroom Model prepared with
educational games gave more successful results than the normal Flipped Classroom Model (cited in
Ozler, 2020). With this result, comparisons can be made between the game-integrated flipped classroom
and the lessons taught with flipped learning.

Within the scope of this study, students’ mathematics motivation and belief levels were evaluated.
Yorganci (2020) investigated the effectiveness of the flipped learning model in mathematics courses on
associate degree students and concluded that there was an increase in students’ mathematics
achievement and motivation. The increased use of online education, especially during the pandemic
period, has increased students' internet access and use. Considering this, the flipped learning model can
be used in different subjects in the fields of learning numbers, geometry, data and measurement in the
mathematics course, and students can be compared in terms of success, attitude, and anxiety.

This study is a quantitative study. However, within this scope, studies on mixed research method
can be conducted by supporting qualitative studies in which students' opinions are taken and student
documents are analyzed. Primary school students like to play games depending on their age and for this
reason, flipped learning classroom applications in which different games (verbal games, mechanical
games, intelligence games, etc.) are integrated and qualitative studies in which student opinions are
taken can be planned.

This study was supported by the game-integrated flipped learning application. Educational games
were used in the classroom and the Web 2.0 tool was used for evaluation. With the rapid increase of the
internet and softwares, flipped classroom applications with digital game integration can be used, where
digital games (applied individually or in groups) are used more frequently. After these applications,
students' problem solving processes and skills can be evaluated.

By incorporating technology into the teaching process, teachers can also gain information about
different methods, techniques and applications. In this sense, in the study conducted by Dere and
Akkaya (2022), they concluded that social studies teachers used EBA, Zoom and some Web 2.0 tools as
educational technologies during the distance education period. In line with this result, seminars can be
organized for classroom teachers, especially on Web 2.0 tools and flipped learning. Flipped teacher
training can also be organized for teachers. In the study conducted by Yaylak (2021), it was concluded
that prospective teachers received quick feedback on the tasks given in the lessons conducted with
Google Classroom, and errors were observed.
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