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ABSTRACT

The research was aimed to examine the effect of the using gamified
flipped classroom model while teaching algorithm on the academic
achievement of 6th grade secondary school students and students’
opinions about the instruction method and learning experiences. A
pretest-posttest design with a control group was used in this quasi-
experimental research study. The study group was composed of 44
students, 22 of whom were in the experimental group, and 22 of
whom were in the control group, studying in the 6th grade at a public
middle school. When the analysis results of the academic
achievement test applied simultaneously to the experimental and
control groups were examined, it was seen that there was a positive
difference between the posttest scores of both groups and that this
difference was statistically greater in the experimental group than in
the control group. the analysis of the interviews revealed that, the
students in the experimental group found the experience
entertaining and instructive, but they stated the lack of technological
infrastructure for watching the videos at home and the technical
problems experienced on the EIN platform as negative features of
the experience. Control group students complained about the
difficulty doing homework at home and lack of activities in the
classroom.
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INTRODUCTION

In the century we live in, science and technology are developing rapidly; the needs of individuals and societies are
changing; and learning and teaching approaches are changing in parallel with these changes. By breaking away from the
traditional education system that focuses on the teacher, new approaches in which technology is used in education that
focuses on the learner have emerged, and the use of these approaches has become a necessity (Kotluk and Kocakaya,
2015). Individuals' activeness during the learning experiences has formed the basis of new approaches (Sarikaya, 2017).
Since the large number of students in classes reduces the time allocated for each student, there is a need to focus on
extracurricular practices. In this context, different teaching methods such as blended learning, mobile learning, flipped

classroom, and gamification have emerged as an alternative to traditional teaching methods.

One of these approaches in which technology is integrated into education is the flipped classroom model. The flipped
classroom model, in which the traditional teaching model is reversed, is a concept frequently used in recent years (Strayer,
2009). The flipped classroom model is a model in which the teacher delivers the lesson via video outside the classroom
and works on problem solving and project creation in the classroom. In the flipped classroom model, the student watches
the videos sent by the teacher at home and participates in activities in the classroom (Bergmann & Sams 2012). Another
one of these new approaches that has been frequently used in educational environments recently is the gamification.
There are various definitions of the gamification approach. Deterding et al., (2011) defined it as the use of digital game
elements in non-game environments to provide experience to learners and to increase learners' commitment to the
environment (Alsancak and Seferoglu, 2017). Goékkaya (2014) defined it as making learning fun and creating emotional
attachment in users by using game components in daily life tasks. Considering that secondary school students are in the
game age, it was thought that the gamification approach would positively affect the education experience. When the
literature was examined, this idea was supported. Gamified course designs could increase students' academic success,
interest and motivation towards the course (Ar, 2016; Kalkan, 2016; Ozkan and Samur, 2017). Kirci and Kahraman (2019)
concluded that the gamified education application they conducted with the primary school students increased motivation
and participation. It was seen that the use of gamification approach in education would yield with positive results in terms
of various variables such as academic success, attitude and motivation of secondary school students (Kunduracioglu,
2018).

Classraft was used as a gamification platform in the research. Classcraft is a cloud-based platform that can be used
on computers, tablets or smartphones via its web page without requiring any application. Classcraft is a gamification
application preferred by educators for reasons such as personalizing the curriculum, evaluating the functioning of the
experience in real time, and strengthening interaction with students. An example screenshot of the Classcraft platform is

provided in Figure 1.
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Figure 1. Classcraft Screenshots

The use of this application has been effective due to its features such as being able to be used at different grade
levels, being free of charge, being adaptable to each lesson and subject, being accessible via computers, phones and
tablets, and the fact that visual elements such as maps and avatars are appreciated by students. Classcraft application
was seen by students as a gamification application that prioritizes both individual and team success, develops
collaborative working skills and makes learning fun. Previous studies indicated that Classcraft could improve learning and
be fun for students (Aktas, 2021; Cunha et al., 2019; Papadakis and Kalogiannakis; 2016, Ulus, 2021).

Programming education has been given importance in recent years, considering that programming education
will play a major role in teaching basic skills such as algorithmic thinking, creative thinking and problem-solving skills that
21st century individuals should have (Shin and Park, 2014). Huff and Jenkins (2002) stated that programming is one of
the most difficult courses, and Bennedsen and Caspersen (2008) stated that students have difficulty learning this subject
because programming courses have complex structures. Ozmen and Altun (2014) stated that the difficulties experienced
in programming education; They argued that it occurred due to reasons such as lack of practice and inability to create
algorithms (Karaca and Ocak, 2017). In order for students to learn programming, they must first have a good grasp of
algorithms. The algorithm forms the basis of all programming languages. As a result, based on these difficulties in teaching
the algorithm subject, which is the basis of the information technologies and software course, it is different from the
traditional model. It was thought that using the flipped classroom model and gamification approaches would be effective
in motivating students more. For this purpose, this study aimed to examine the effect of the gamified flipped classroom
model and the traditional model on the academic achievement and opinions of secondary school students regarding the

algorithm.

In this context, the study examined whether the gamified flipped classroom model creates a significant
difference in the academic achievement of secondary school students compared to the traditional model, the students'
opinions about the gamified flipped classroom model and the traditional model, and what the differences were between
these views. In the literature, studies using the flipped classroom model and gamification approach were very limited, and
no study using the gamified flipped classroom model on teaching algorithms to secondary school students has been found.

Therefore, it was thought that the study would contribute to the literature and guide future studies.
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METHOD

Research Design

The aim of this research was to examine the effects of teaching through the gamified flipped classroom model
on the achievement of secondary school students in the algorithm and to examine student opinions. A mixed research
method utilizing both quantitative and qualitative data collection methods were used in the study. Mixed method research
is research in which qualitative and quantitative methods are used together to make inferences (Tashakkori and Creswell,
2007). In this context, a quasi-experimental design model with pretest-posttest control group was used to examine the
effect of the gamified flipped classroom model on students' achievement in the algorithm. In the qualitative dimension of
the research, a semi-structured interview form was used to obtain the opinions of both groups about the course and to

compare the opinions of the both groups.
Setting and Participants

The study group of the research consists of 44 students at sixth grade studying in two separate branches of
Tokat Sehit ibrahim Dogan Secondary School in the 2021-2022 academic year. The experimental group consists of 22
students, including 14 female (63.6%) and 8 male (36.4%) students, and the control group consists of 22 students,
including 14 female (63.6%) and 8 male (63.6%) students. The study group was selected through convenience sampling
method. The appropriate sampling method allows the researcher to choose the sample that is most easily accessible in
terms of time, effort, and cost (Blytikoztirk et al., 2013). The experimental and control groups were selected among the
groups that had access to the most information technology devices among all the sections and were close to each other

in class size.
Instruments

"Algorithm Achievement Test" and Semi-Structured Interview Form developed by the researcher were used as
data collection instruments in the study. “Algorithm Success Test” was prepared to be applied to the experimental and
control groups as both a pretest and a posttest. The test items consisted of 14 outcomes of the "Algorithm" subject of
the "Problem Solving and Programming" unit in the 5th Unit of the sixth-grade information technologies and software
course. A pool of questions about the achievements was created by reviewing the literature and the reference books. For
the scope and face validity of the test, it was submitted to the opinions of a linguist and three experts from the field of
Computer Education and Instructional Technologies (CEIT). In line with the expert opinions, changes were made to the
choices and the placement of the questions in some item stems. The draft form of the achievement test included 28
questions. The first form of the achievement test was applied to 10 seventh grade students at Tokat Sehit ibrahim Dogan
Secondary School, who had previously received algorithm training, before the pilot application. Students were asked to
report any unclear questions to the researcher. At the end of the application, it was observed that 40 minutes would be
sufficient to complete the test. According to the feedback of the students who participated in the pilot application,
necessary changes were made to clarify the questions. The test, which took its final form after the pilot application, was
applied to 140 seventh grade students studying at Tokat Sehit ibrahim Dogan Secondary School for reliability study.
Seventh grade students were chosen because they had studied the subject of algorithms. Data were analyzed with TAP

6 (Test Analysis Program). The item reliability coefficient calculated as a result of the analysis was found to be KR-20 =
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.859. After the item analysis, the average item difficulty of the test was calculated as 0.55, and the item discrimination

index was calculated as 0.52. The result of all items analyzes shows that the item difficulty and discrimination levels of
the "Algorithm Achievement Test" were at an acceptable level. Since it was seen in the pilot application that one lesson
hour was sufficient for the achievement test, no question reduction was made. The test items were scored as 0 and 1.
Students who answer the items correctly received 1 point for that item; Students who answered incorrectly received O

points for that item.

The semi-structured interview form was created by reviewing the literature. The semi-structured interview
form was sent to three faculty members and a language expert working at the CEIT department to obtain expert opinions.
Adjustments were made according to the feedback given by the experts and the semi-structured interview form took its

final form after the changes.
Procedure

The research was conducted with 6th grade students studying in the first semester of the 2021-2022 academic year at
Sehit ibrahim Dogan Secondary School, affiliated with the Ministry of National Education, located in the central district
of Tokat province, for 4 weeks and 2 lesson hours. In accordance with research and publication ethics, ethical approval
was received from Tokat Gaziosmanpasa University Social and Human Sciences Research Ethics Committee. Necessary
permissions were obtained from Tokat Provincial Directorate of National Education for the study. The achievement test
and the interview form, and the parental consent form for the parents of the students who will participate in the study
were approved. The research was carried out as planned through the experimental and control groups. The achievement
test was applied as a pretest to the experimental and control groups. Since the researcher was working at the school
where the study was conducted, she carried out the teaching in the experimental and control groups herself. Teaching
the algorithm subject was carried out with a gamified flipped classroom model in the experimental group and with a
traditional model in the control group. After the completion of the teaching, the Algorithm Achievement Test was applied
as a posttest to the experimental and control groups. The opinions of all students in both groups about the course were
obtained through a semi-structured interview form prepared by the researcher. Interviews were conducted with all
students in both groups. Explanations were given to the students about the questions. It was stated that there was no
need to write their names and surnames on the interview forms, and they were asked to answer the questions sincerely.

The interview forms were filled out by the students within one class hour under the supervision of the researcher.
Data Analysis

Before the experimental procedure, the Shapiro-Wilk test was applied to the achievement test scores of the
experimental and control groups, and the skewness-kurtosis values were calculated to see whether the groups showed
normal distribution. Situations where skewness-kurtosis values are between +1.5 and -1.5 indicate that the group is
normally distributed (Tabachnick and Fidel, 2013). As a result of the analyzes performed for the algorithm success test, it
was seen that it showed a normal distribution in the experimental and control groups. The normal distribution of Shapiro-

Wilk test and skewness and kurtosis values enabled the 'Independent Groups t-test' to be performed.

The equivalence of the Experimental and Control groups was tested with the independent groups t-test regarding the
Algorithm Achievement test pretest scores. In the t-test results, it was found that there was no statistically significant
difference between the Algorithm Achievement Test pre-test results of the experimental and control group students.

This demonstrates that the experimental and control groups are equivalent to each other. An independent sample t-Test



International Journal of Research in Teacher Education, 15(1): 20-40

Balci & Esgi 25

was conducted to examine the difference between the algorithm achievement test posttest scores of the Experimental

and Control groups.

Content analysis method was used to analyze the qualitative data obtained within the scope of the research.
Themes were created based on the questions in the semi-structured interview form. For this purpose, semi-structured
interview questions including students' answers were transcribed in to the computer environment. The raw data obtained
was analyzed with content analysis and themes and codes were determined. The interviews took a total of 13 pages in a
Microsoft Word file, in Times New Roman font, 12-point font, and 1.5 line spacing. Interview participants given numbers
to distinguish their responses such as S1, S2 for the confidentiality of the students. Tables were created for each theme
and the number of opinions was indicated by frequency. To ensure internal validity, themes were determined by another
expert independent of the researcher and the consistency between the coders was calculated. For internal consistency
calculation, it was calculated with Miles and Huberman's (1994) "consensus/ (consensus + disagreement) formula and
was found to be 0.91.

RESULTS AND DISCUSSION

Upon the data analysis, the findings related to each theme were presented in the following tables. In addition,

the findings were interpreted according to the results in the tables.

Findings Regarding the Comparison of the Gamified Flipped Classroom Model and the Traditional Model in Terms of

Students' Academic Achievement

To determine the effect of the gamified flipped classroom model implemented within the scope of the research
on the achievement of secondary school students in the algorithm, the pretest and posttest scores of the experimental
and control groups were compared both within and between the groups. In this context, the results of the associated
sample t-Test regarding the difference between the algorithm achievement pretest and posttest scores of the

experimental group were given in Table 1.

Table 1. Related Sample t-Test Result Regarding Algorithm Achievement Test Pretest and Posttest Scores of the

N X SS sd t P
Pre-test 22 35.23 10415 21 -9.199 .000*
Post-test 22 70.78 16629

*p<.05

When Table 1 was examined, it was seen that the posttest scores of the algorithm achievement test of the
students in the experimental group were higher than their pretest scores (Xpretest=35.23; Xposttest=70.78). There was
a statistically significant difference (t(21)=-9.199, p<.05) between pretest and posttest scores. Accordingly, it could be
said that the education with the gamified flipped classroom model used in the experimental group increased the academic
achievement of the students. The results of the related sample t-Test regarding the difference between the algorithm

achievement test pretest and posttest scores of the control group were given in Table 2.
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Table 2. Related Sample t-Test Result for Algorithm Achievement Test Pretest and Posttest Scores of the Control Group

N X SS sd t P
Pre-test 22 30.52 .0846 21 -7,142 .000*
Post-test 22 56.73 13829

*p<.05

When Table 2 was examined, it was seen that the posttest scores of the algorithm achievement test of the
students in the control group were higher than their pretest scores (Xpretest=30.52; Xposttest=56.73). There was a
statistically significant difference (t(21)=-7.142, p<.05) between pretest and posttest scores. Accordingly, it could be said
that the education with the traditional model used in the control group increased the academic achievement of the
secondary school students. The results of the independent sample t-Test regarding the difference between the algorithm

achievement test posttest scores of the Experimental and Control groups were given in Table 3.

Table 3. Related Sample t-Test Result for Algorithm Achievement Test Posttest Scores of the Experimental and Control

Groups
N X SS sd t p
Experimental 22 70,78 16629 42 -3,046  .004*
Control 22 56,73 .13829
*p<.05

When Table 3 is examined, there was a significant difference (t(42)=-3,046, p<.05) between the posttest scores
of the algorithm achievement test of the students in the experimental group and the students in the control group
(Xexperiment=70.78; Xcontrol=56.73). Accordingly, it could be said that the experimental group was academically more

successful than the control group.

Findings Regarding the Opinions and Differences of Students Educated through the Gamified Flipped

Classroom Model and the Traditional Model

Within the scope of the research, data was collected through a semi-structured interview form to determine
and compare the opinions of the students in the experimental and control groups about the experience in which the
algorithm topic was explained. During the interviews, opinions were received regarding the course , the activities used,

the teacher's attitude, course resources and the tools and equipment used.
Students' Opinions regarding overall learning experience

During the interviews, the opinions of the experimental and control students about the learning experience
were taken, and these opinions were presented by categorizing them as the situations they had difficulties with during
the experience, why they had difficulties, what they did to overcome these difficulties, the parts they enjoyed the most

and the degree to which they learned the subject, as shown in Table 4.



International Journal of Research in Teacher Education, 15(1): 20-40

Balci & Esgi 27

Table 4. Opinions of Experimental and Control Group Students Regarding the overall learning experience in which the

Algorithm Topic is Covered in the Information Technologies and Software Course.

Experimental Group Control Group
Category Codes Frequency Codes  Frequency
Watching video 58 Homework 15
at home

The most challenging situation

No 5 No 6

Classcraft 2

Platform

Poor Internet 8 Difficult 8

Connection homework

Reason for difficulty

System errors 5 No assistance at 4

with EIN

(Education

Information

Network)

Disliking the 2 Much homework 2

online courses

Disliking to play 2 Not understanding 2
the subject

Getting 10 Getting assistance 9

assistance from
the teacher

from the teacher

How to solve
Refreshing the 4 Getting assistance 6
Internet from internet
connection
Experimental Group Control Group

Category Codes Frequency Codes  Frequency
Studying 1 Getting assistance 6
through the from the internet
other sources

How to solve
Getting 1
assistance from
the family
Nothing 1
Games Getting 12 Course activities 12
Score 7 None 10
The most entertaining part

Racing as a team 2
Learning 1
through videos
Learning 14 Learning completely 10
completely
Learning mostly [ Learning mostly 8

Thinking to learn the subject
Not learning 2 Not learning 4

When Table 4 is examined, it can be seen that during the learning experience where the algorithm topic was

explained, the experimental group had difficulty in watching the lesson videos at home and the control group had
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difficulty in doing their homework. Some students' comments regarding this difficulty felt in the experimental group were:

“Watching videos at home was difficult. EIN did not open the video sometimes. “I had to refresh the page over and over.”
(S3), "Frankly, | had a hard time watching the course videos because he does not like watching videos on EIN. | think it is
more memorable if our teacher explains it live." (518), "I had a hard time watching the lecture videos because | did not
have an internet connection. | got help from my teacher on this matter. Z helped me use the computers in the library
whenever | wanted.” (517) Some student comments regarding this difficulty experienced in the control group are that “I
had difficulty doing homework. “I got help from my teacher and the internet to overcome this difficulty.” (S2), “I had a
little difficulty doing my homework and | got help from my sister” (S3), “I had a hard time doing my homework because

there was no one to get help from, and | got help from my teacher.” (S5).
Student Opinions on Activities in the Course

During the interviews, the opinions of the experimental and control students about the activities carried out in
the learning experience were taken, and these opinions were presented in two subcategories as positive and negative

opinions, as seen in Table 5.

Table 5. Opinions of Experimental and Control Group Students on the Activities Used While Teaching the Algorithm

Topic in the Information Technologies and Software Course

Theme Category Experimental Control
Group Group
Codes Frequency Codes Frequency
Entertaining 15 Entertaining 15
Informative 10 informative 10
Positive
Visuals 6 Visuals 6

Activities used in the

course None 17 Varied 5
Negative Some difficult activities 4 None 9
Some difficult activities 4

When Table 5 is examined, students in the experimental and control groups frequently stated that the positive
aspects of the activities carried out during the learning experience of the algorithm were that they were fun and
instructive. Some of the opinions of the experimental group students about the activities used were: “I liked that the
events were visual and fun.” (513) said, "The activities were fun and instructive, | liked doing them in the game" (521),
while control group students said, "The activities we did in the classroom were enjoyable." (S5), “I think the activities were

fun. “There were many different activities, but | think some of them were difficult.” They expressed their opinion as (S8).
Student Opinions on the Teacher's Attitude During the Course

During the interviews, the opinions of the experimental and control students about the teacher’s attitude
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during the course were taken, and these opinions were presented in two subcategories as positive and negative opinions,

as seen in Table 6.

Table 6. Opinions of Experimental and Control Group Students Regarding the Teacher's Attitude During the Course in

which the Algorithm Topic was Discussed in the Information Technologies and Software Course

Theme Category Codes Frequency Codes Frequency
S/he taught what | didn’t 9 S/he does the best for us to 14
Positive understand. learn.
Teacher S/he does the best for us to learn. 6 S/he  helps us for the 10
attitude homework.
S/he solves the problem whenever 5
we have.
Negative S/he lectures through the video. 1 - -

When Table 6 is examined, it is seen that almost all of the students in the experimental and control groups
evaluated the teacher's attitude positively throughout the course where the algorithm topic was discussed. Some opinions
of the experimental group students regarding the teacher's attitude in the course; “...It is positive because our teacher
helped us a lot while doing the activities. For example, when | couldn't do an activity, he explained it again, which helped
me understand the subject better.” (S1), “I would like to thank our teacher for helping us in this experience. She helped
me when | had difficulty, and | could consult my teacher when | encountered a problem.” (54), "I evaluate negatively
because my teacher teaches the lesson via video because | did not understand the video." (512), “I would like to thank
our teacher very much for her help during this experience. | could reach him immediately when there was a problem, and
he explained the parts | couldn't understand very well until | understood them." (5S21). Some of the control group students'
opinions about the teacher's attitude in the experience were: "l evaluated our teacher positively because he helped us a
lot both at school and at home." (511), “I evaluated our teacher positively because he helped us with our homework.”
(516), “I evaluated positively because he taught the subject well and helped us with our homework both on EIN and

WhatsApp.” (518).
Student Opinions on the Materials Used in the Course

During the interviews, the opinions of the experimental and control students about the materials used in the
course were taken, and these opinions were presented in two subcategories as positive and negative opinions, as seen in

Table 7.
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Table 7. Opinions of Experimental and Control Group Students Regarding the Materials Used While Teaching the Algorithm Topic in the Information

Technologies and Software Course

Theme Category Experimental Control
Group Group
Codes Frequency Codes Frequency
Entertaining 14 Nice slide shows 9
Understandable 13 Nice activity pages 7
Positive videos
Short videos 10 Instructive 4
Course . .
Accessible whenever 8 Visual 2
Materials

and wherever needed

Technological 4 Entertaining 2
None 18 None 16
Negative Long videos 2 Some difficult materials 2
Some difficult 2
materials

When Table 7 was examined, it was seen that most of the students in the experimental and control groups
evaluated the course materials used throughout the course of discussing the algorithm topic, positively. Some
experimental group students, regarding the materials used, stated that “She explained the subject in a very
understandable way in the videos and it was very useful for me to be able to watch it over and over again.” (51), “What |
like about the course resources is that | can watch the videos again when | did not understand them, and that the videos
were clear and instructive. Also, the videos were short” (52), “The videos sent by our teacher were both short and
understandable, and | did not get bored while watching them.” While (S6) stated the following, the control group students
said, "The presentations our teacher used while teaching the lesson were nice." (S7), “I liked the presentations in the

course resources.” Comments were made as (S15).
Student Opinions on the Tools and Equipment Used in the Course

During the interviews, the opinions of the experimental and control students about the tools used in the course
were taken, and these opinions were presented in two subcategories as positive and negative opinions, as seen in Table
8.
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Table 8. Opinions of Experimental and Control Group Students Regarding the Tools Used While Teaching the Algorithm

Topic in the Information Technologies and Software Course

Theme Category Experimental Control
Group Group
Codes Frequency Codes Frequency
Technological 15 Interactive board 16
Fast computers 8 Technological 6
Opinions on the tools Positive
used in the course Individual 7 None 1
Ergonomic 6
None 9 None 15
i Slow computers 7 Not individual 7
Negative
Classcraft demo version 4
Difficult to use 2

While the students in the experimental group used computers as tools throughout the teaching the algorithm
subject, an interactive board was used in the control group. While students in the experimental group generally evaluated
the use of computers in class positively, there were some students who expressed negative opinions due to various
features of computers. Some of these opinions were that “Computers were starting late and the internet was slow.” (513),
“Negatively, the operating system of the computers is not Windows, and the computers are slow.” (517). Since the
traditional teaching method was used in the control group, the lesson was teacher-centered and conducted via an
interactive whiteboard. While the students in the control group evaluated the use of interactive whiteboards and the fact
that they were beautiful and technologically positive, there were also students who evaluated the lack of individual use
as a negative feature. Some opinions regarding this; “My negative opinion is that we do not have our own computer.”

(517), “We taught the lesson via smart board. “I think it would be better if we used a personal computer.” (519).
DISCUSSION

As the influence of technology is increasing, these lead to some new developments in the field of education,
similar to other fields. These developments have paved the way for the active use of technology in education both in and
out of schools . For this reason, the blended learning model, which is an integrated learning model, has started to be used
to support and complement the face-to-face learning model. However, in the blended learning model, the lack of
allocating enough time for practice and other activities in the classroom has emerged. Thereupon, as a result of different
studies and applications within the blended learning model, the flipped classroom model has emerged, in which the
traditional classroom is reversed, and homework is done at school and lessons are done at home. Another approach that

has become very popular today and has started to be used in education is the gamification approach. Gamification is
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defined as the use of game components in non-game areas (Werbach, 2012). In this study, the gamification approach was

included in the course, aiming to make the applications and activities carried out throughout the course more interesting
and entertaining. When the literature was examined, it was seen that there were very few studies in which the flipped
classroom model was blended with gamification, and among these studies, no studies were found on algorithms, which
are included in the information technologies and software course curriculum and are the basis of programming. To
support the elimination of this deficiency in the literature, in this study, the flipped classroom model, which emerged as
a sub-model of the blended learning model, was blended with the gamification approach and its usability in the Turkish
education system, especially in the information technologies and software course, the effect of students' academic

achievements and the students' opinions about the model were revealed.

In this section, the effect of the gamified flipped classroom model on the success and opinions of sixth grade
secondary school students regarding the subject of algorithm in information technologies and software course is revealed
and examined. The findings obtained from the quantitative and qualitative data of the study were discussed with the
research findings in the literature. Within the scope of quantitative findings in the study, it was examined whether there
was a significant difference between the academic achievement scores of the control group, which continued with the
traditional teaching model in the sixth-grade information technologies and software course, and the experimental group,
which utilized the gamified flipped classroom model, on the algorithm before and after the application. Before the
experimental study, the achievement test was applied to the experimental and control groups as a pretest, and since no
significant difference was found between the groups, it was concluded that the groups were equivalent to each other.
Lesson plans were prepared and implemented according to both models. The results obtained from the posttest scores
showed that the achievement of both groups increased, while the achievement of the experimental group students who
were instructed with the gamified flipped classroom model increased more. When the literature was examined, many
studies with similar findings were found. Fidan (2019) investigated the difference between the academic achievements
of secondary school students in the experimental process in which the "Ethics and security" unit of the information
technologies and software course was taught with the gamified flipped classroom model and the traditional model. The
data obtained as a result of the research concluded that the posttest scores of the experimental group students taught
with the flipped classroom model and gamification approach were significantly different from the posttest scores of the
control group students taught with the traditional model. Ince (2022), in a quasi-experimental study with a pretest-
posttest control group in which he investigated the effect of the flipped classroom model on the academic success of
secondary school students in the information technologies and software course, revealed that there was a significant
difference between the academic achievement posttest scores of the experimental and control groups in favor of the
experimental group. Likewise, Oztiirk (2016) and Sahin (2019) reported that sixth grade secondary school students about
information technologies and software course programming; Cukurbas (2016) tenth grade high school students about
computer programming; Karagél (2020) in the programming course of first-year computer programming associate degree
students; Aydin (2016) concluded that the flipped classroom model used by CEIT department undergraduate students in
the programming Il course and Karaca (2017) in the algorithm and programming course of mechanical engineering and
computer programming students increased the academic success of the students. The results of these studies in the
literature coincide with the conclusion reached in this study that the flipped classroom model increases student success.
In general studies indicated that teaching information technologies and computer courses with the flipped classroom
model increases academic success compared to the traditional model. In addition, many studies conducted at different

education levels and courses have obtained results supporting that the flipped classroom model increases student
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achievement. There were studies on the flipped classroom model at the primary school level (Demir2018; Nayci, 2018),

at the secondary school level (Aksoy, 2020; Arslan 2021; Dursunlar, 2018; Glig, 2017; Keskin 2020; Sahin 2021; Uzun,
2019), and at the higher education level (Akglin, 2015; Bergman and Sams, 2012; Boyraz, 2014; Topalak, 2016) concluded

that the model increased the academic success of students. In the study conducted by Uzun (2022), which investigated

the effect of using the flipped classroom model in the science course of seventh grade secondary school students on their
academic achievement, a pretest-posttest unequal control group design was used. As a result of the study, a significant
difference was found between the academic achievement posttest scores of the experimental and control group students
in favor of the experimental group. In another study conducted by Yanardag (2021), the effect of the flipped classroom
model on the academic achievement of eighth grade secondary school students in the science course "Seasons and
Climates" unit was investigated. In the study where the experimental model was used, the experimental group was taught
with the flipped classroom model, while the control group continued with the traditional model. The findings obtained as
a result of the research found a significant difference in favor of the experimental group students. The results of these
studies in the literature coincide with the conclusion reached in this study that the flipped classroom model increases
students' academic achievement. When the studies on the flipped classroom model in the literature were examined, it
was seen that, unlike the current study’s findings, there were studies showing that there was no statistically significant
difference in the academic achievement of students when the model was compared to the traditional model. In the study
conducted by Taskin (2020), the effect of gamification on the academic success of associate degree students studying in
the flipped classroom model in the computer course was investigated and conclusion was, it had no effect on increasing
academic achievement. In the study conducted by Percin (2019), in which the flipped classroom model was compared to
the traditional model in the programming course of second-year associate degree students, a quasi-experimental paired
design with a pretest-posttest control group was used. The experimental group was taught with the flipped classroom
model, and the control group was taught with the traditional model. At the end of the fourteen-week course, no
statistically significant difference was found between the programming academic achievement scores of the experimental

group students and the control group students.

Some studies showed that the flipped classroom model would increase the academic achievement of students,
on the other hand few other studies concluded that it would not have any effect on their academic achievement. The
underlying reasons for this dilemma could be listed as the grade level where the method was used, the course and subject
in which the studies was conducted, the researcher's ability to plan and carry out the flipped classroom model, the
readiness and interest of the participating students, the suitability of the videos and other materials used for the
instruction to the subject matter and student level, the lack of technological devices and internet infrastructure, parents'
negative view of the model, and some other unknown reasons. It is thought that if these elements are carefully considered

and good planning and implementation is done, the flipped classroom model can meet today's student needs.

When the results regarding the qualitative findings of the research were examined, the control group students
stated that the activities carried out during the course were enjoyable, but a limited number of activities were carried out.
In the traditional model, one of the disadvantages of the model is that there is not much time for activities during the

course.

It is seen that the experimental group students enjoyed the most during the course and stated that the course
was fun and instructive because the activities were presented on the gamification platform. Fidan (2019) stated that in

his gamified flipped classroom application in the "Ethics and Security" unit of the information technologies and software
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course, students found general flipped learning and gamification activities interesting, instructive and entertaining. It is

suggested that adding gamification components to educational environments makes students' learning processes more
enjoyable and entertaining (Sanchez et al., 2017). It is supported by many studies in the literature that gamified flipped
classroom practices are generally evaluated positively by students (Giig, 2017; Mohammed, 2018; Sarikaya, 2017). When
the most difficult situations in the course were examined, homework was one of the main difficulties experienced by the
students in the control group. In the traditional model, due to the emphasis on explaining the subject during class time,
but limited activities and exercises in the remaining time, students were provided with homework to deepen the subject.
That's why students have difficulty doing homework at home (Kigiikahmet, 2001). The difficulties experienced by the
experimental group students in the course were insufficient internet speed, difficulty in logging in to the EIN portal, and
device inadequacy. When the literature was examined, it was seen that the flipped classroom model had internet
connection, site access, device inadequacy, and technical infrastructure problems, and this was a disadvantage for the
flipped classroom model (Akdeniz, 2019; Akkus and Keskin, 2016; Nayci, 2017). It has also been observed that there was
a systemic problem in the EIN portal, and students had problems logging into the system and viewing their course
progress. Many researchers, such as Gli¢ (2017) and Turan (2016), have touched upon similar disadvantages of flipped

classroom use in their studies.

When the control and experimental group students' opinions were asked about the teacher's attitude
throughout the course, it was seen that the majority of the students evaluated the teacher positively. It seems that the
control group students evaluated the teacher positively mostly due to their help and support regarding homework outside
the classroom. As can be understood from here, while in the flipped classroom model, the teacher was with the students
in situations where they can deepen their learning when they need it most and reach higher level skills, in the traditional
model, the students are left alone at home at this stage. Experimental group students, on the other hand, evaluate the
teacher positively due to his help and support in the classroom. In cases where students had difficulties, they received
guidance from their teachers. In the literature, Bergman and Sams (2012), Fulton (2012) and Talbert (2012) stated in their
studies that in the traditional model, the teacher only focuses on students who actively participate, while passive students
remain in the background. This situation seems to coincide with the findings of this study. Candidates of the gamified
flipped classroom model saw the teacher as a guide in the issue they were having trouble with and received guidance
from their teachers in solving their problems. When looking at the literature, it could be seen that the results of this study
overlapped with many previous studies. For example, Bergman and Sams (2012), Fulton (2012) and Talbert (2012) stated
in their studies that in the traditional model, the teacher only focuses on the students who raise their hands, while the

students who passively listen to the lesson remain in the background.

Experimental group students stated that the course videos were understandable, short and concise, that they
could access the videos whenever and wherever they wanted, and that they were convenient, as positive features
regarding the materials used for the course. One of the advantages of the flipped classroom model is that students can
access videos of course content whenever they want and watch these videos as much as they want. In his research,
Turkoglu (2021) concluded that students liked the videos very much in the flipped classroom model. Kaya (2021) stated
that the experimental group students used the Flipped classroom model in lesson videos and being flexible in their
learning times, etc. He stated that they found it remarkable for several reasons. Hamzah et al. (2017) mentioned that

gamification has a positive effect on teaching materials. These findings support the current study’s findings.
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CONCLUSION AND RECOMMENDATIONS

When the academic achievement test scores of the experimental group and the control group were examined,
it was concluded that the academic achievement posttest scores of the students in the experimental group were higher
than their pretest scores. Accordingly, it can be stated that the instruction based on the gamified flipped classroom model
used in the experimental group improved the students' academic achievement in the algorithm. Also, the academic
achievement posttest scores of the students in the control group, who were instructed with the traditional model, were
higher than the pretest scores. Accordingly, it can be said that the traditional model also improves students' academic
achievement in algorithms. When the difference between the posttest scores of the experimental group students taught
with the gamified flipped classroom model and the control group students taught with the traditional model was
examined, a difference was found in favor of the experimental group students. Accordingly, it can be said that the
gamified flipped classroom model increases students' academic achievement in the algorithm more than the traditional

model.

When the opinions of the experimental and control group students regarding the experience were examined,
the students in the experimental group stated that they had difficulty in watching videos at home due to internet
connection speed problems, and the students in the control group stated that they had difficulty in doing their homework
because there was no one to help them at home. Students in both groups sought help from their teachers to overcome

these difficulties.

While both groups found the activities in the course entertaining and instructive, the control group stated that they found
the activities in the course to be few in number. Especially the experimental group students found the activities more
motivating because they carried out the activities through the gamification platform and included elements such as points,

race and competition.

Students' opinions about the teacher's attitude during the course wee positive. They stated that they could
easily reach the teacher whenever they needed. While the experimental group students stated that they received support
and help from their teachers mostly in the classroom, the control group students stated that they received support and

help with homework outside the classroom.

While the experimental group students stated that they liked that the materials used throughout the course
were fun, that the course videos were understandable, short and concise, that they could access the materials at any
time, and that they were technological, the control group students also stated that they liked the visual appeal of the
presentations and activity sheets used in the course. While the control group evaluated the use of interactive whiteboards
in the course negatively because it was not individual, the experimental group expressed a negative opinion that the

computers used in the course were slow.

In addition, some academic and practical recommendations can be given for future studies. A list of the

recommendations is presented as below.

-The research had a positive impact on the academic achievement of the students in the algorithm subject of the
information technologies and software course at the secondary school level. The developed method can also be used in

a different subject or course.

-The key point in the flipped classroom model is that students watch the videos before the lesson and then come to class.
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If the flipped classroom model would be used, it should be carefully monitored whether the students watch the videos

before the lessons.

-In the study, it was observed that students experienced frequent errors on the EIN portal, especially when it came to
watching course videos. Course videos can be uploaded to alternative applications such as YouTube or different virtual
classroom applications other than EIN, and students can be asked to make short notes on the videos watched in order to

keep track of whether the videos are watched.

- In the study, it was observed that students liked gamification more than the flipped classroom model. Different

studies can be carried out by adding gamification elements to the traditional instruction model.

-“Classcraft” was used as a gamification platform in the study. Similar studies can also be done with different

gamification platforms.

- Students had problems with no or weak internet connection. The Ministry of National Education can work to

ensure that every student has access to high-speed internet.

-The applicability of flipped classroom and gamification methods can be expanded by designing in-service training

for teachers by the Ministry of National Education.

-This study was conducted with sixth grade students and the change in the academic achievement of the students
in the experimental group of the method in the field of information technologies and software algorithms was

examined. The effectiveness of this method can be tested by trying it on different dependent variables.

- In this study, the gamified flipped classroom model was compared with the traditional model. Studies can be

conducted comparing the gamified flipped classroom model with different models.

-The study was conducted with secondary school students, and its effectiveness can be investigated at all other

levels.

-The study was carried out over a four-week period. The effect of the model on students can be examined by

conducting longer studies.

-In the study, the effect of the model on information technologies and software course algorithms was examined.

The effectiveness of the method can be investigated in different courses and subjects.
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