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Abstract—In the recent times, the flipped classroom method is used com-
monly in higher education where pre-class online activities have a vital role.
However, one of the most significant issues is the lack of participation of the
students in pre-class online activities. In this study, a Gamified Flipped Class-
room (GFC) environment proposes a solution to this issue. A true-experimental
design was used in the study and the effects of teaching in this environment on
students’ online behaviors and achievements were investigated. The participants
were fourth-year undergraduate petroleum and natural gas engineering students
enrolled in a natural gas engineering course. The experimental group students
learned with the gamified flipped classroom (GFC) method, while the control
group students learned with the conventional flipped classroom (CFC) method.
Data were collected from a natural gas concept test (NGCT), weekly quizzes, and
data logs from Moodle. The research results indicated that teaching in the gami-
fied flipped classroom (GFC) method showed a significant increase in the stu-
dents’ participation in the pre-class activities of the flipped classroom compared
to the control group. Moreover, there was a significant increase in the achieve-
ment levels of the experimental group as compared to the control group. The
results of this study provide evidence that the use of gamification elements in the
pre-class phase of the flipped classroom method not only enhanced the students'
pre-course online behaviour but also significantly improved their achievement.
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1 Introduction

Teaching in higher education is achieved through the traditional method, where the
transfer of knowledge is carried out by the lecturers. However majority of students who
have been educated by traditional methods do not have the sufficient skills for a suc-
cessful career. [1]. To improve the quality of education and prepare students better for
successful careers, new methods such as flipped classroom can be effectively used [2].

The flipped classroom (FC) is a rapidly evolving pedagogical method consisting of
both pre-class and in-class activities [2]. In this method, the instructor delivers the
course content with videos and various online materials. The students watch the lecture
videos before coming to class. In the class, activities that encourage the participation of
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the students, such as problem solving and discussions, are carried out [3]. One of the
most important problems of FC implementation is that students do not spend time on
online pre-classroom learning activities and come to class with inadequate knowledge
[4]. In this case, the unprepared students will not be active in-class activities and their
performances will negatively be affected [5].

To overcome this problem, researchers suggest different strategies. The most com-
monly used strategy is the implementation of mini-quizzes at the end of the online prac-
tice or the beginning of the class hour [6]. Another way of ensuring that students watch
the videos is to add questions into these videos [7]. A different strategy is to include
pre-class online activities to a portion of their grade [8]. There is no single formula to
ensure that the students come to class prepared and the design factors that increase
students’ online participation should be known.

In education, using a gamification strategy could be an effective tool to increase
student engagement and learning compared to the traditional methods [9]. Gamification
can be defined as the application of game-like mechanics to non-game situations or
contexts [10]. According to another definition, gamification is a system that changes
the behaviour of people by applying game design elements to non-game contexts. The
main purpose of gamification is to motivate users to perform certain activities [11].

In the literature, limited studies have examined the effects of using gamification with
the flipped classroom method [4]; [12]; [13]. However, they have investigated the ef-
fects of gamification in the in-class phase of the FC. In the literature, no studies have
specifically investigated the effects of gamification on the pre-class phase.

Therefore, this study aims to investigate analyze whether the gamification strategy
will be effective on students’ participation in pre-class learning activities. For this pur-
pose, the study seeks to answer the following research questions:

1. What is the effect of the Gamified Flipped Classroom Method on students’ online
behavioural engagement in the pre-class activities?

— The time spent in an online environment by the groups

— The number of messages sent by the groups to the online forum.

— The number of students who complete the weekly quizzes in both groups.
— The number of students” who watched the videos in both groups.

2. What is the effect of the Gamified Flipped Classroom Method on students’ achieve-
ment?

— Weekly pre-class quiz scores of the both groups.
— Whether there is a significant difference between both of the groups’ Natural Gas
concept (NGCT) post-test scores.

The paper is organized as follows: Section 2, reviews studies on gamification and
the use of gamification in flipped classrooms. Section 3 presents the methodology of
this research which provides information about research design, participants, data anal-
ysis, instructional design, the Gamified Environment that has been developed, as well
as data collection tools. Section 4 describes implementation results. Section 5 concludes
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and discusses the study that is presented within this paper. In the last section limitations
as well as future research plans are discussed.

2 Literature review

2.1  Gamification

Gamification is used in non-game situations in order to ensure that students learn
through motivation and loyalty with game thinking, aesthetics, and game mechanics
[14]. Gamification strategy is the most common context for experimental research in
the field of education and learning [15]. With the increasing use of the gamification
strategy in the field of education, it can be said that the use of the gamification strategy
is also increasing in online courses and virtual learning environments [16].

The components of gamification are points, badges, levels, experience points (XP),
and leaderboards. Additionally, some of the dynamics that reflect the users’ interaction
with the system are rescue, cooperation, exchange, advancement, and relationships.
Mechanisms such as challenges, competitions, operations, changes, cooperation, feed-
back, winning an award, ranks, and notifications are the elements that keep students
engaged in the system [17].

The results of the studies on the effects of gamification on learning outcomes in e-
learning environments have shown that this strategy increases the motivation towards
the course, as well as the success and participation. For example, Stamatios Papadaki
[18] applied the combined use of App Inventor and the game development method in a
Computer Science course and assessed students' achievement and motivation in basic
programming skills. The results of the study showed that the game development method
increased students' motivation and basic programming success [19].

In another study conducted with high school students, the effect of game elements
in the gamification strategy on students' knowledge, and engagement was examined.
The study demonstrated that the overall productivity of students could be improved
when leaderboards are used therefore it could be worth implementing it in classroom.
Bdckle et al [20], conducted a systematic literature review in order to understand the
functioning of adaptive gamification and the presented solutions. In this study, 43 stud-
ies were analysed. According to the results of the research, the researchers identified
five research difficulties and made suggestions for researchers who intend to conduct
studies in this field. The research indicates that adaptive gamification in the field of
gamification in particular has become an increasingly studied field in terms of ensuring
the long-term loyalty of the learners.

Gil, Cantador, and Marczewski studied the mechanics and the circumstances of the
player types in the e-learning environment. In the study, the gamification mechanics
were combined with numerous learning activities, and their functions in the e-learning
system, their effectiveness in learning, their connections between the mechanics, and
the types of players associated with them were all analysed. According to the results of
the research, learners who conformed to the achiever, socialized, and philanthropist
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player types were found to do the activities easier; however, the explorer player type
learners seemed to be more ineffective in the learning activities [21].

Considering the effect of the gamification strategy in the literature on e-learning en-
vironments, it has commonly been assumed that teaching in an appropriate flipped
classroom environment is a beneficial learning approach for increasing students’ par-
ticipation in online activities.

2.2 Gamification and Flipped Classroom (FC)

The strategy of gamification of in-class activities in FC implementations could be
an efficient method. However there is only a limited number of studies in the literature
examining gamification elements in the application of the FC method. Some of them
have the strategy of gamification in the in-class phase of the flipped classroom. For
instance, Latulipe, Long and Seminario carried out the teaching of a computer science
course by integrating the flipped classroom method into the in-class phase by using the
gamification strategy combined with teamwork. The results showed that students
achieved higher final grades than in previous years. However, the specific factors
(flipped classroom, teamwork or gamification) that led to better performance were not
stated in the study [22].

A research was conducted to examine how educational science students’ learning
and motivation affected by a gamified flipped classroom intervention. The results
showed the benefits of gamification on learning efficiency. The study further reported
favourable effects of gamified in-class activities on intrinsic motivation and social re-
latedness, however no crucial effect was observed on competence need satisfaction.
[12]. Hung, used the Kahoot application in class to evaluate students on an undergrad-
uate English course carried out with the flipped classroom approach. The usage of gam-
ification in this application was limited to the face-to-face session of the flipped class-
room. In other studies, gamification elements were used in both pre-class and in-class
phases of the flipped classroom method [23]. For instance, Yildirim, integrated the
gamification elements into both the pre-class and in-class phase of the flipped class-
room in the teaching of a Principles and Methods course to second grade Mathematics
teaching students. He used points, badges, levels, experience points and leaderboards
in the course, which was opened on the Moodle system. According to the results of the
study conducted using a true experimental design, it has been determined that the
flipped classroom method based on gamification had a positive effect on students’ suc-
cess and attitudes towards the course [24]. A study stated that the artefacts produced by
the experimental group students using the gamification strategy and the self-determi-
nation theory based on flipped classroom method were of better quality than the arte-
facts of the control group students in which only the FC applied [11]. Measles and Abu-
Dawood, analysed the game and learning processes by examining the relationships be-
tween gamification, learning and games in their literature-based study. They empha-
sized the use of this strategy in e-learning environments could have a helpful effect on
the students’ engagement and motivation [25].
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In response to the present research gap, this research will contribute to the literature
in terms of the problem of students coming to the classroom without suitably preparing
the pre-class materials in the application of the flipped classroom method to the course.

In this context, the study analyses students’ participation in pre-class tasks by inte-
grating the gamification elements into the activities in the pre-class phase of the flipped
classroom.

3 Methodology

3.1 Research design

A pre-test and post-test experimental design with a control group were used. The
students were randomly assigned into groups. While the experimental group students
were taught with the gamified converted classroom (GFC) method, the control group
students were taught with the conventional flipped classroom (CFC) method. The ex-
perimental procedure is shown in Figure 1.

Treatment -
group (n=34) Implementation R
Conducting CFC >
pre-test method
Randomly NGCT
Students assigning Conducting
(n=67) students into post-test
groups Control NGCT
gg%‘; Implementation
Conducting GFC —>
method
pre-test
NGCT

Fig. 1. The Research Design

3.2  Participants

The participants comprised 67 (22 females and 45 males) fourth-year undergraduate
petroleum and natural gas engineering students enrolled in a natural gas engineering
course at a private university during the fall term of 2019. The experimental group
(n=34) used the GFC method while the control group (n=33) used the CFC method. All
participants in the experimental and control groups were between 21 and 25 years of
age. The same instructor taught both groups. Both groups used the university’s Moodle
platform. Each class was delivered for a total of 9 weeks.

Before the experimental implementation, Natural Gas Concept Test (NGCT) was
applied as a pre-test to determine whether the students of both groups were equal in
terms of natural gas engineering knowledge. Independent sample t-test results accord-
ing to the NGCT pre-test results are shown in Table 1.
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Table 1. The pre-test of NGCT

Group N Mean SD t p
Experimental 34 44.85 12.09 1.997 0.960
Control 33 44.69 13.69

Statistical results determined that the natural gas concept knowledge pre-test results
did not show a significant difference between the groups (t=1.997, p > 0.05). This find-
ing indicates that before implementation both groups had equal knowledge of natural
gas concepts.

3.3 Dataanalysis

In the data analysis, basic descriptive statistics (the number of frequencies -n) and
independent t-test were conducted to analyze the data. The significant level was con-
sidered as p<0.05. All statistical analyses were done with SPSS program version 24.

3.4 Instructional design

Separate course pages for both groups were created by the researchers in the Moodle
learning management system. Students entered the course with their username and
password. Before the experiment procedure began, the control group was informed
about how the courses were going to be carried out with the flipped classroom without
gamification strategy (CFC method). Furthermore, the experimental group was in-
formed about how the course was going to be carried out with the gamified flipped
classroom (GFC). While one student in the control group had the experience of online
learning, two students had such experience in the experimental group.

The Moodle course pages for both groups were enriched with events such as forums,
instant messaging, feedback, and quizzes. In addition, the experimental group course
page was enriched with gamification components through gamification plug-ins. The
gamification components were not used in the control group’s course page.

The students of both groups decided for themselves whether to complete the out-of-
class activities or not. The purpose of giving students this chance is to compare the
experimental group students using the gamification strategy with the control group that
does not use gamification in terms of completing their out-of-class activities.

The course contents of the two groups were the same for 9 weeks (Table 2). Both
groups also attended class once a week (90 min.) on different days. Ethical approval
was obtained from the university before implementation.
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Table 2. Topics taught to the experimental and control group students by weeks

3
3
o

Topic
Definition and components of natural gas, processing of natural gas

Review of gas properties compressibility, formation volume
Natural gas hydrates

Water content of natural gas
Gas reservoirs volumetric method, material balance method calculations

Gas reservoirs, water influx, water influx models example
Gas flow in porous media, deliverability tests

Natural gas measurement, gas gathering and transport
Gas compression

Ol |N[(o|O|~|W[IN|F

Control Group. The courses in the control group were taught with the conventional
flipped classroom (without gamification).

Before Class—For the control group, two days before the course, a video prepared
by the researchers with a length of 15-20- mins and a quiz related to the course were
uploaded to the Natural Gas Engineering course that had been created on Moodle. Stu-
dents watched the videos at home and write questions about the parts they couldn’t
understand. In the forum module of the control group, students exchanged ideas about
the topic.

During the class—Students discussed the parts they did not understand during the
class time. Meanwhile, the instructor guided the discussions and made the necessary
explanations to prevent false learning. Furthermore, problem-solving activities were
carried out on the subject. The gamification components were not used when applying
the flipped classroom method in the control group.

Experimental Group. It is stated in the literature that it is important to explain what
the students will be doing and the reason why they are going to do it in the game envi-
ronments [26]. Therefore, a clear explanation was given to the experimental students
who were going to use the flipped classroom method together with the gamification
strategy. However, in order to prevent students from constantly aiming to score points,
the information on the scores of the tasks was kept confidential. The guidelines con-
taining the information explained by the instructor were added to the Moodle course
page. Figure 2 shows the structure of the experimental group.

GFC ENVIRONMENT

Before the Class During the Class
Forum .
. ® Problem solvin,
* Watching e Discussions related g

Py ® Discussion

¢ Question-answer
activities

video lecture wmmp QUIZ g e topic,

* Taking notes e Question-answer

activities

Fig. 2. The experimental group study design
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Before Class—The course videos and quizzes uploaded for the control group each
week were sent to the course page of the experimental group two days before the course.
Students watched the videos and took notes. They prepared questions on the parts they
did not understand. The first student who watched the whole course video and com-
pleted the sent quiz correctly each week was given a petroleum engineering badge.
Moreover, a helper badge was given to the student who gave quality answers to the
other students in the forum and also participated in the discussions.

During the class—In class, students asked each other the parts about the parts they
did not understand in the course video. Meanwhile, the instructor guided the discussions
in order to prevent false learning and made the necessary explanations. Furthermore,
problem-solving activities were carried out on the subject.

3.5 Gamified Environment

The Time Spent in Online Environment. To determine the time participants spent
in the online environment, the “block configurable_reports” plug-in was used on Moo-
dle. The plug-in enables data and time reports on the start and finishes times of any
action of the user to be generated. The data obtained with this plug-in was converted
into seconds and the time spent online of the experimental and control group partici-
pants were compared.

Badge. Badges are used for feedback purposes to reward the behaviours of the par-
ticipants and also to identify their positions in the virtual environment [27]. Two dif-
ferent badges were used in the study. Firstly, the first student who watched the course
video every week and completed the quiz correctly earned a petroleum engineering
badge. Secondly, the student who helped the most in the forum and participated in the
discussions earned a helper badge.

Experience Point. Moodle’s “XP-Experience Point (block xp)” plug-in was used
for the GFC experiences of the students’. The students earned experience points by
sending quality messages to the forum before the class regarding the subject. When the
students shared a post regarding the objectives of the course, they earned 40 experience
points and they earned 10 experience points when they read the posts. Experience points
were effective in improving the student’s level, moving them up the leaderboard and
winning the helper badge.

Leaderboard. Itis stated in the literature that the leaderboard is a powerful tool used
to encourage students [28]. A leaderboard was created according to the points earned
by the students in order to compare their achievements with the achievements of their
friends. Only the names of the top 3 students of the week were written on the leader-
board.

Level. It is recommended that students are given feedback on the experience they
gain in the gamified environment and that their progress is shown in the gamified sys-
tem [14]. For this reason, the levels were formed based on the experience points and
the scores obtained from the quizzes. Students were considered to be at Level 1 when
they first signed in to the system and they remained at that level until they reached 500
points. The levels, the required experience points to reach those levels, and explanations
have been given in Table 3.
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Table 3. Levels and the required experience points

Levels Titles Experience points
1 Junior engineer 500

2 Senior engineer 1000

3 Lead engineer 3000

4 Head engineer 8000

5 Manager 13000

Instant Feedback. In the literature, it has been stated that it is important to give
feedback to the students and show their progress on the experience they have gained in
the gamified environment in order to direct them to the intended behaviours [27].
Therefore, the gamification elements used in the study were badge, experience point,
leaderboard, level, and feedback (Table 4).

Table 4. Gamification elements used in the GFC

Element Criteria

Petroleum The first student who watched the video every week and completed the quiz correctly
Engineer Badge |earned the petroleum badge.

Helper badge was given to the student who was the most helpful in the forum before
the class time and to the student who participated in the discussion.

The student who made a quality post to the questions in the forum earned 40 points.
Experience Points |Students who read the forum messages earned 10 points.
There was no scoring in the second posts which had the same content.

Helper badge

The top 3 students of the week were announced at the end of the week on Moodle. It
Leaderboard was used for the students to track their own learning progress, compare their perfor-
mance with their peers and to increase the competition.

Level Levels were formed according to the experience points.

3.6  Data collection tools

The Pre-class activity data (Time spent in online environment, the number of mes-
sages posted in the online forum before the class time, watching the course video
weekly and weekly quiz completion) of the students’ from both groups, which had to
be completed before the deadline, were analysed in order to answer the research ques-
tions about online behavioural engagement. For the Achievement research question, the
quiz scores and NGCT post-test (50%) scores of each group of students were compared
(Table 5).

Natural Gas Concept Test (NGCT). The NGCT was developed by a lecturer in the
Petroleum and Natural Gas Engineering Department. The test, consisting of 22 multiple
choice questions, was created on the subjects to be taught. There were five options for
each question. The concept test was examined by three lecturers from the Petroleum
and Natural Resources Department in order to ensure validity. According to the opin-
ions of the experts, two questions were removed from the test and the total number of
items was reduced to 20.
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The NGCT test was used as a pre-test before the experimental process to determine
whether the knowledge of the students of both groups were equal. It was also used as a
post-test to compare the success of the groups at the end of the experimental process
(after 9 weeks).

Weekly Quiz. Quizzes were sent together with the course videos in order to evaluate
whether they understood the content of the videos or not. Each quiz consisted of 5 mul-
tiple choice questions, which were each assigned 1 point. Students who answered all of
the questions in the weekly quiz correctly were awarded 5 points students who an-
swered all of the questions incorrectly did not get any points. The scores obtained from
the quizzes were effective as an indicator of the students’ achievement and in earning
Petroleum Engineer badge.

Table 5. Measures for online behaviour engagement, and achievement

Dependent variable Indicators

The time spent in the online environment
Students’ online The messages posted in the online forum
behaviour engagement Watching the course videos weekly

Weekly quiz completion

Weekly pre-class quiz scores (50%)
Post-test NGCT (50%)

Students' achievement

4 Results

4.1  Students’ online behaviour engagement

The time spent in online environment. The records of the time spent in the online
environment by the two groups of students were kept and converted into second. The
descriptive findings of the mean time (s) spent by the groups in the online environment
have been presented in Table 6.

Table 6. Descriptive and t-test findings related to time spent online.

Group N Mean SD t p
Experimental 34 8858.82 2787.21 1.997 0.000
Control 33 4305.45 3008.35

Significant at the 0.05 level.

The mean times spent by the groups were examined with a t-test for independent
samples and a significant difference was found in favor of the experimental group
(t=1.997, p< 0.05). Based upon these findings, it can be said that gamification increases
the time spent by students in the online environment.

The number of messages posted in the online forum. The number of messages
sent to the online forum found on the course pages was used as an indicator of the
behavioral engagement of students in both groups. The descriptive findings of the high-
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quality messages for the content that the groups sent to the online forum are presented
in Table 7.

Table 7. Descriptive and t-test findings regarding messages posted

Group N Mean SD t p
Experimental 34 7.02 1.62 2.002 0.000
Control 33 4.90 2.36

Significant at the 0.05 level.

The number of messages sent by the groups to the online forum was examined with
a t-test for independent samples and a significant difference was found in favor of the
experimental group (t=2.002, p<0.05). Based upon these findings, it can be said that
gamification increases the number of messages posted on an online forum by students.

Weekly number of watching videos. As previously mentioned, the natural gas en-
gineering course lasted for 9 weeks. Course videos that explained the course subjects
were sent to both of the groups each week for nine weeks. The number of students who
watched the videos before the deadline has been presented in Figure 3.

m Experimental group (n=34)  m Control group (n=33)

28 31 30 31 30 32 33
27
25 25 26 26

2‘5‘ ‘ ‘ | is | | ‘ ‘ |23 | |
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9
Video 1 Video 2 Video 3 Video 4 Video 5 Video 6 Video 7 Video 8 Video 9

Fig. 3. The number of students who watched the videos before the weekly deadlines

According to Figure 3, the number of students who watched the course videos each
week for 9 weeks was greater in the experimental group than in the control group. The
number of students (n=25) who watched the videos in both of the groups in the first
week was the same. On the other hand, from the 3rd video onwards (3rd week), differ-
ences began to appear. While the number of students who watched the video before the
deadline on the last week (9th week) was n=33 in the experimental group, in the control
group, n=22 students watched the video. The descriptive data showed that as the weeks
passed, the number of students who watched the videos increased in the experimental
group and decreased in the control group.

Weekly quiz completion. The natural gas engineering course lasted for 9 weeks.
Quizzes were sent to each group each week for 9 weeks related to their course subjects.
The number of students in the experimental and control groups who completed the
weekly quizzes before the deadline has been presented in Figure 4.
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m Experimental group (n=34)  m Control group (n= 33)

I | | | | | | |

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9
Quiz 1 Quiz 2 Quiz 3 Quiz4 Quiz5 Quiz6 Quiz7 Quiz8 Quiz?9

Fig. 4. The number of students who completed the quizzes before the weekly deadlines

As can be seen in Figure 4 the number of students who completed the quizzes for 9
weeks before the class time was higher in the experimental group than in the control
group. The number of students who completed the quiz in the first week in each group
was similar: experimental group (n=17) and control group (n=18). However, the differ-
ences became apparent beginning from Quiz 2. In the last week (9th Week), the number
of students in the experimental group who completed the quiz before the deadline was
n=33, while in the control group, it was n=11. The descriptive data showed that as the
weeks passed, the number of students completing the quiz before the deadline increased
in the experimental group and decreased in the control group.

4.2 Students’ Achievement

Natural gas concept (NGCT) post-test scores. In the study, NGCT was used as a
post-test to determine whether there were any changes in the level of knowledge of both
groups after the experimental process completed. An independent sample t-test was
conducted on the NGCT post-test results of both groups (Table 8).

Table 8. Descriptive and t-test findings related to time spent online.

Group N Mean SD t p
Experimental 34 60.73 14.83 1.997 0.003
Control 33 49.54 15.23

Significant at the 0.05 level.

The statistical results revealed that the results of the natural gas conception
knowledge post-test significantly differed between the control and the experimental
groups (t = 1.997, p < 0.05). According to this result, it can be concluded that the inte-
gration of the gamification elements into the pre-class stage of the flipped classroom
method can have a positive effect on the students’ achievements.

Weekly pre-class quiz scores. Students completed the quizzes that were prepared
in relation to the course subject each week after watching the course video. In this way,
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the student's understanding of the contents was assessed. The quizzes consisted of 5
questions and each question was awarded 1 point. The students who answered all the
questions correctly received 5 points. The scores of the students who did not take the
exam were evaluated as missing data for each group. Both the control and experimental
groups’ scores were collected and analysed. A comparison of the weekly quiz scores
for the quizzes completed before the deadline for both the experimental and control
groups has been presented in Figure 5.

m Experimental group (n=34)  m Control group (n=33)

435
3.44 3.55 3.76 3.85 3.97
- 178 fies  fB 184 B218 f196
147 1.48 1 54 I I | I

QU|zl QU|22 Quiz 3 Quiz4 Quiz5 Quiz6 Quiz7 Quiz8 Quiz9

Fig. 5. Weekly pre-class quiz scores before the deadlines.

As can be seen in Figure 5, the quiz scores of the experimental and control group
students in the first week were very close. However, while the score for the control
group was 1.54 in the second week, the score for the experimental group was 2,23. In
week nine, the quiz score of the experimental group was 4.35 and it was 1.96 in the
control group. The descriptive data showed that as the weeks passed, the quiz scores
increased in the experimental group and decreased in the control group.

An independent sample t-test was conducted to analyse whether statistically signif-
icant differences were between the experimental and control groups (Table 9).

Table 9. Weekly pre-class quiz scores

Group N Mean SD t p
Experimental 34 3.28 0.91 2.262 0.001
Control 33 1.84 0.23

Significant at the 0.05 level.

The results of the weekly pre-class scores significantly differed between both groups
(t=2.262, p < 0.05). According to the results, the gamification elements integrated into
the pre-class stage of the flipped classroom method had a positive effect on making the
students solve the questions in the quiz correctly.
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5 Discussion and conclusions

The study investigated the effect of the gamification elements that were integrated
into the pre-class phase activities of the flipped classroom method on the students’
online behaviour engagements and achievements.

Students’ online behaviour engagement. The research results have shown that in-
tegrating the gamification elements in the pre-class phase of the flipped classroom
method had a positive effect on the students’ online behaviours. Pre-class activity data
that were analysed included students’ time spent in the online environment, the number
of messages posted on the online forum before the class time, the number of students
watching the weekly course video, and weekly quiz completion numbers.

According to the findings of the study was a significant increase in the number of
messages posted in online forums, number of students watching the videos weekly, and
weekly quiz completion numbers in the experimental group compared to the conven-
tional group. Furthermore, it has been identified that the experimental group students
spent more time in the online learning environment compared to the control group
students.

In the current study, some elements may have encouraged students to complete their
tasks on time and accurately. This result is in line with research demonstrating students
participate in learning activities [29]. Badges sent as feedback to students completing
their tasks on time and correctly may have strengthened their behaviours. A study stated
in their study that students felt good and they began to work more in the pre-class and
post-class activities when they received positive feedback (e.g., badges) [30]. Given the
view of Robinson and Bellotti that badges trigger a sense of curiosity, the badges used
in the study are thought to have affected students’ online participation positively [31].

Another gamification element that increased the experimental group students’ online
participation could have been the experience points. The experience point might have
led to competition due to the possibility of students’ increasing their level and being
listed on the leaderboard. This finding is compatible with the view of Song et al which
suggests that competition encourages individuals to work harder. However, some stud-
ies in the literature suggest that leaderboards can lead to negative competition among
learners and may adversely affect the motivation of those in the lower ranks [32]; [26].
In our study, the leaderboard was used to give feedback to individuals. Only the top 3
students’ names were written on the leaderboard each week. Thus, the students’ in the
lower ranks were prevented from losing motivation. On the other hand, feedback was
sent to each student regularly via Moodle as a private message. According to Werbach
and Hunter, each individual can be motivated by following his/her own development
[27]. Therefore, the game elements, leaderboard, badges, experience points, and levels
were used in our study to give feedback to the students. This finding is consistent with
the findings of prior studies [33]; [12] who suggested that gamification positively af-
fects online participation. Similarly, Amriani et al. stated in their study that including
gamification in the environment increases online participation, whereas exclusion from
the environment decreases online participation [34]. Furthermore, this parallels with
results from Kalogiannakis, Papadakis, and Zourmpak’s study, which determined that
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the learning outcomes that students were most affected by were motivation, participa-
tion, and, achievement. [35]

Students’ achievement. According to another result of this study, it has been shown
that the integration of the gamification elements into the flipped classroom methods’
pre-class phase had a positive effect on the students’ achievements. It has been identi-
fied that the NGCT post-test and weekly quiz scores of the experimental group who
were using the gamified flipped classroom method were higher compared to the control
group.

In the flipped classroom method, the fact that students came to the class prepared
after performing the pre-class activities might have facilitated deeper learning in the
classroom. This result is in line with the idea that incorporating the gamification strat-
egies of Landers’ into the teaching process allows students to use their time more effi-
ciently on the relevant task, which consequently leads to better student achievement
scores [36]. As Thanachawengsakul and Wannapiroon stated, it is important to encour-
age online participation in order to provide online learning [37].

The present study showed that integrating gamification elements in the flipped class-
room pre-class phase had a positive effect on the students’ online participation and
achievement.

6 Limitations and future research

This study, as with any other empirical study, has certain limitations. Firstly, only
quantitative data were used in the study. Future studies can be conducted by doing fur-
ther analysis using qualitative data collection tools. Secondly, the participants of this
study only comprised of students who were studying in a private university. Thus, the
results cannot be generalized nationally. The study can be conducted with students from
public universities and with more participants. Thirdly, in order to prevent student in-
teractions in the distance learning processes, separate classes were created in Moodle
for the experimental and control groups. However, the interaction between the group
members was not analysed. These student interactions can be analysed in future studies.
The most important challenge in conducting the research is that students have internet
connection problems while working with pre-lesson materials or that there are no stu-
dents who do not have internet.

The online learning enriched with gamification was realized through the Moodle
platform. Although many gamification components can be used in Moodle, the gami-
fication components used in the study are limited to Moodle's plugins. Finally, the find-
ings of the research cannot be generalized to all courses in higher education. Therefore,
to validate the findings of this study, we suggest conducting studies in the teaching of
courses in different fields. Moreover, for future research, the impact of the applied
model on academic and administrative staff can be examined.
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