Journalof Educationin Science,
Environment and Health

JESEH e

Journal of Education in Science,

Erviveniant dnd Health The Effects of Digital Game-Based
Learning in Technology-Oriented
Course: A Case Study in the
Biochemistry Department

Cengiz Gunduzalp
Kafkas University

ISSN: 2149-214X

ISSN: 2149-214X

To cite this article:

Gunduzalp, C. (2024). The effects of digital game-based learning in technology-oriented
course: A case study in the biochemistry department. Journal of Education in Science,
Environment and Health (JESEH), 10(1), 42-59. https://doi.org/ 10.55549/jeseh.1419320

This article may be used for research, teaching, and private study purposes.

Any substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

Authors alone are responsible for the contents of their articles. The journal owns the
copyright of the articles.

The publisher shall not be liable for any loss, actions, claims, proceedings, demand, or
costs or damages whatsoever or howsoever caused arising directly or indirectly in
connection with or arising out of the use of the research material.



file:///C:/Users/mustafa/Desktop/www.jeseh.net

J E SEH Journal of Education in Science, Environment and Health
Volume 10, Issue 1, 2024 https://doi.org/10.55549/jeseh.1419320

The Effects of Digital Game-Based Learning in Technology-Oriented
Course: A Case Study in the Biochemistry Department

Cengiz Gunduzalp

Article Info Abstract

Article History This study was done to find out what students thought about the variables of
perceived control, perceived learning, perceived benefit, interest, motivation,

Published: affective components, attitude, behavioral components, and learning experience

01 January 2024 when using digital games in information and communication technologies

courses. As a case study, the study was created. 30 students from the
biochemistry department made up the study's research group. The tool for
gathering data was a semi-structured interview form. Data analysis was done

Received:
08 January 2023

Accepted: using the content analysis method. When the study's results were discussed,
28 August 2023 students claimed that playing digital games improved their perceptions of their

level of control, interest in the subject, motivation, perceived value of the course,
Keywords learning experiences, and learning facilitation. Students also mentioned that they

felt a variety of positive emotions while using digital games, that they wanted to
Digital game play them constantly and willingly, and that their attitudes had improved. To
Educational technology increase and enhance students' interest in the course, motivation, positive
Digital ~ game  based attitudes and emotions, desire, and learning experiences, digital games can be
learning used in technology-focused courses.

Introduction

The importance of the digital gaming sector has increased recently on a global scale. The number of gamers
worldwide provides insight into the significance placed on the digital gaming industry. The number of current
game users worldwide increased by 5.3% in 2020 compared to the previous year, reaching 2.7 billion. This
information comes from the Newzoo 2020G Global Games Market Report. According to the same report,
gaming streaming usage increased 69% in the first quarter of 2022 compared to the same period in 2020, and
Twitch, a platform for streaming live sports and video games, recorded 229 million hours of streaming in that
same period (Digital Games Report, 2020). On a particular day, data from Steam
(https://store.steampowered.com), one of the digital gaming websites, revealed that there were 22,395,491
concurrent active users. According to Counter-Strike: Global Offensive's 30-day statistics (found at
https://store.steampowered.com/app/730 CounterStrike Global Offensive/), 541 million hours were spent
playing the game by 995 thousand players (Savas, Giiler, Kemal, Coban & Giizel, 2021). This information on
digital games shows that they have a significant global impact and tremendous potential. The audience that
digital games have an impact on and their potential have been discovered to be quite remarkable in the fields of
education and other fields. The use of games for learning has become increasingly popular among academics
and practitioners in the field of education, particularly those working in the area of educational technologies
(Tizin, Akinci, Yildirim, & Sirakaya, 2016).

Academics are very interested in the widespread and quick development of digital games in the field of
education (Mayer, 2019). The possibility of using digital games as a tool for learning and teaching or as a
method of learning in the field of education has raised interest in research in this area (Whitton, 2010). Due to
this interest, there have been an increasing number of studies in the literature on digital game-based learning that
are based on games with various features. In fact, digital game-based learning has received a lot of attention in
recent years and has established itself as a significant topic of study in the literature (Chen, Zou, Cheng & Xie,
2020; Koparan, 2021).

Information and communication technologies (ICT) are seen as both a cause and an effect for innovations and
changes in the field of education, even though they are one of the most striking symbols of globalization and the
innovation movement in education (Clegg, Hudson & Steel, 2003; Power, 2007; Peeraer & VVan Petegem, 2015).
In actuality, the use of ICT in the field of education is very effective in a variety of areas, including producing,
changing, and sharing knowledge, facilitating quick and simple access to information, and creating content that
is appropriate for needs and individual differences (Erdogmus, 2020). ICT in education has many advantages,
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according to studies in the literature (Fullan & Langworthy, 2013). ICT can be used for creative learning outside
of the classroom and in the context of a skills-based approach (Peeraer & Van Petegem, 2011a).

The use of mobile technologies, virtual worlds, and cloud computing in education, which support a progression
beyond the use of personal computers, can help students develop their knowledge and skills to become
independent learners (Peeraer & Van Petegem, 2012). ICT used in education can assist students in taking
ownership, allowing them to make mistakes, questioning authority, and making data-driven decisions (Tubin,
2006). It is critical in this setting for students to acquire a solid understanding of contemporary information and
communication technologies as well as the knowledge and skills necessary to use them. To ensure that students
learn effectively and acquire a variety of knowledge and skills, many different techniques are employed. In fact,
methods that encourage students to pursue individual education for an active learning process and distance
methods from traditionalism are expected to be included in today's educational systems (Cunska & Savicka,
2012). Learning through digital games has a significant place among them.

Digital game-based learning can be used to facilitate interaction, overcome lack of engagement, deep thinking,
positive behavioral changes, and content-based learning in addition to amusing students (Phaire, 2007; Perrotta,
et al., 2013; Lester, et al., 2014). Learning materials are combined with competition, feedback, and rewards in
digital game-based learning to create a fun and educational environment (Chen & Chang, 2020; Tan, Chen &
Lee, 2020; Liu, Wang & Lee, 2021). According to various studies' findings, incorporating competition,
feedback, and rewards into digital game-based learning can significantly improve learning (Yang, Chung, &
Chen, 2022).

Digital game competition has been used to get students to concentrate more on the game, just-in-time feedback
has been used to increase learning gains and retention, and incentives have been used to get students to put in
extra effort to learn (Wei, Kao, Lu, & Liu, 2018; Park, Kim, Kim, & Mun, 2019; Reynolds & Kao, 2021). By
allowing the games to be played repeatedly, the integrity of these components with the learning material ensures
that learners actively participate in the games, making their knowledge more permanent, and creates a fun
environment, increasing both participation and motivation (Hung, Yang, Hwang, Chu & Wang, 2018; Lee,
2019). Additionally, by engaging in learning-by-doing activities, students are able to structure their new
knowledge with their prior knowledge and experiences and perform more successfully for learning thanks to
this integrity (Pitarch, 2018). The types of digital games with the features of knowledge transfer (cognitive
learning outcomes), skill acquisition (skill-based learning outcomes), and behavior/attitude change (affective
learning outcomes) are used to achieve the stated situations with game-based learning (Stewart et al., 2013).
Effectively utilizing various digital game types makes it quick and simple to accomplish a variety of goals and
objectives. According to research published in the literature, effective planning and design of games used in
digital game-based learning can improve student performance in terms of engagement, motivation, attitude, and
concentration (Sung & Hwang, 2018; Tapingkae, Panjaburee, Hwang & Srisawasdi, 2020; Taub, Sawyer,
Smith, Rowe, Azevedo & Lester, 2020; Cai, Mao, Wang, He, Chen & Fan, 2022); this can (Hsiao, Chang, Lin,
Chang & Chen, 2014; Dindar, 2018; Pratama & Setyaningrum, 2018).

Research on digital game-based learning has shown that it can be more effective than conventional methods in a
variety of subject areas, including the teaching of mathematics, the acquisition of foreign languages, the study of
science, and the provision of healthcare (Wouters & van Oostendorp, 2013; Clark, Tanner-smith &
Killingsworth, 2016; Tokac, Novak & Thompson, 2019; Gentry et al., 2019; Ghoman et al., 2019). Considering
the results of the studies on the games used in digital game-based learning, the effects of digital games in
shaping the emotions and behaviors of students in the educational environment and processes can be evaluated
in the context of different variables. These may include perceived control, perceived usefulness, affective and
behavioral components. Perceived control refers to the emotional and reactive behaviors that students develop
while playing digital games. Self-learning skills related to tasks in games and having control abilities while
playing games can be evaluated in this context. Perceived benefit refers to behaviors that result from students'
beliefs about the benefits of games.

The affective components are the feelings of fear, hesitation and irritability before and during the play. Students'
willingness or unwillingness to play games are also behavioral components (Sarigdz, Bolat & Alkan, 2018).
Making positive contributions to students' perceived control and benefit, affective and behavioral components
with the help of digital games can help shape students' emotions and behaviors. In fact, it is aimed to provide
emotional and behavioral participation in the games and to satisfy the students by entertaining them (Sarigdz,
Bolat & Alkan, 2018). The positive development of students' emotions and behaviors with digital games makes
significant contributions to many different variables for lessons. These include attracting students' interest in
lessons, changing their behaviors, influencing their motivation (Foster & Shah, 2016) and enabling them to
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develop positive attitudes towards lessons (Prensky, 2003; Papastergiou, 2009). These findings are supported by
meta-analyses of the literature on digital game-based learning (Clark et al., 2016; Tsai & Tsai, 2020). However,
it has been noted that there are only a few qualitative studies that reveal the effects of using digital games on
various variables while taking student opinions into consideration. Qualitative research is required in this area.
With qualitative research, detailed information about the topic and situation being studied can be obtained from
a small number of participants, and this information can be thoroughly explained through content analysis
(Hsieh & Shannon, 2005; Elo & Kyngis, 2008). Examining how the use of digital games affects various
student-related variables from the viewpoint of the students is deemed important in this context.

The literature on digital game-based learning reveals the positive effects of this method on various variables and
fields. However, it is understood from the literature that the underlying reasons that cause and underlie the
positive effects of digital games used in digital game-based learning are not well known and researched.
Considering this situation, this study was conducted to determine how these positive effects emerge in students
and students' experiences of using digital games. In this respect, the study will make important contributions to
the literature. This study was conducted to reveal the role of digital game-based learning in the information and
communication technologies course within the scope of a qualitative research in line with student views. The
research questions to be analyzed in line with the purpose of the study are as follows.

o What are students' views on digital games in terms of perceived control?

e What are students' views on the effects of digital games in terms of perceived learning?

e What are students' views on digital games in terms of perceived benefit?

o What are students' views on the effects of digital games in terms of their interest in the course?

e What are the opinions of students about the effects of digital games in terms of their motivation
towards the course?

e What are students' views on digital games in terms of affective components?

e What are the opinions of students about the effects of digital games in terms of their attitudes towards
the course?

e What are students' views on digital games in terms of behavioral components?

o What are students' views on the effects of digital games in terms of learning experiences?

Method

Research Model

The study was designed with a case study, one of the designs based on qualitative research approaches. Case
studies are research studies in which the causes, processes or results that are thought to be the source of a
particular situation are examined and described in detail in line with the research purpose (Creswell & Creswell,
2018). In the study, the research approach was determined first. Then, the process was organized in accordance
with the qualitative research approach and the design of the case study was planned. In the next stage, the
research group and data collection tools were organized and the research group was determined (Arici, Yilmaz
& Yilmaz, 2021). The research group was determined by convenience sampling method. A semi-structured
interview form was prepared as a data collection tool and its validity and reliability were tested. For this
purpose, opinions were taken from experts in the field for the interview form and pilot interviews were
conducted with the students with the interview form. In the last stage, the research was carried out. In the study,
biochemistry department students were enabled to use digital games in information and communication
technologies courses and extracurricular activities. Then, the opinions of the students about digital games were
revealed. The students' views were analyzed from their perspectives in terms of perceived learning, interest,
attitude, motivation, learning experience, affective components, perceived benefit, perceived control and
behavioral components.

Study Group

The participants in the research group of the study were randomly selected from the biochemistry department
students among the departments in which the researcher taught the information and communication technologies
course with the convenience sampling method. Convenience sampling method was preferred in this study
because it allows data collection easily, quickly and without much cost (Karasar, 2014). A total of 30 first-year
students, 23 female and 7 male, participated in the study voluntarily. Participants were given detailed
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information about the study process. Students participated in the study on a voluntary basis. Permissions were
obtained from the institution and ethics committee where the study was conducted. All of the students who
actively attended the classes participated in the study.

Data Collection Tools

In the study, a semi-structured interview form was developed to obtain the opinions of the students. The
questions in the interview form were adapted from the studies of Sarigéz, Bolat, and Alkan (2018) and Arict,
Yilmaz, and Yilmaz (2021) and prepared by the researcher. For the questions in the interview form, the opinions
of experts in the field were taken and arrangements were made in line with these opinions. Two of these experts
were experts in computer and instructional technologies, and the other two were experts in educational sciences
and measurement and evaluation. Pilot interviews were conducted with the interview form. The data obtained
from these interviews were taken into consideration and the form was finalized. The questions in the interview
form prepared for the students are given below.

How do you evaluate digital games in terms of perceived control?

How do you evaluate the effects of digital games on your perceived learning?

Do you think digital games are useful?

How do you evaluate the effects of digital games on your interest in the course?

How do you evaluate the effects of digital games on your motivation towards the course?
What are your affective feelings towards digital games?

o How do you evaluate the effects of digital games on your attitude towards the course?

¢ How do you evaluate your behavioral tendencies towards digital games?

e How do you evaluate your learning experiences with digital games?

Data Analysis

The study's data analysis process used the content analysis methodology. The connections and relationships
between the themes and codes related to the subject are revealed in the content analysis method, allowing for a
detailed and in-depth analysis of the subject (Creswell, 2013). After the course process was completed,
individual interviews were held with the students. Interviews were held once with each student participating in
the study. The interviews, which were made with the permission of the students, were recorded with a voice
recorder. The data recorded with the interviews were converted into text with software. In order to avoid data
loss regarding the answers given by the students to the questions, the students were provided to check their
answers. Students had the opportunity to review their answers and correct omitted or incorrectly worded
sections. In this way, reliability is ensured. The interviews had no set time limit. Short breaks were taken when
students became uninterested or uncooperative. The interviews with the students were carefully conducted in a
setting conducive to casual conversation. This worked well to build trust.

A comprehensive approach was used to identify the subject-related themes and codes in the content analysis
method used to examine the study data (Strauss & Corbin, 1990). The researcher went over each interview form
where student opinions were collected multiple times at various times. In this process, opinions of different
experts were taken. Repeated phrases in the interview forms, ideas with overlapping characteristics and
connections to one another directly or indirectly, and content analysis units were identified (Arc, Yilmaz, &
Yilmaz, 2021). Themes and codes make up these units. Tables are used to display the themes and codes that
were developed for each research question.

Process

The study used 10 weeks of digital games designed for "Information and Communication Technology
Concepts," "Using Computer and Managing Files," "Word Processing Software," "Spreadsheet Software,"
"Presentation Preparation Software,” and "Internet and Web Usage" on the "learningapps.org" and
"wordwall.net" websites. Five different templates were used in the design of digital games. 10 different games
were designed using these templates. The templates are arranged according to the content of the course topics.
Word puzzle, word stack, word hunt, matching and labeled diagram are the templates used. Some images of the
games used in the implementation process of the study are shown in Figure 1.
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Figure 1. Some images of the games used in the implementation process of the study

Students played digital games in different parts of the lessons under the control of the researcher. Some visuals
of the implementation process are presented in Figure 2. Students were permitted to use the digital games for
both in-class and extracurricular purposes while the study was being implemented. In order to check whether the
students play digital games in extracurricular activities, information about the games was obtained from the
students at the beginning of the lessons. At the same time, the students were given the opportunity to replay the
games they gave information under the control of the researcher. The students were interviewed at the
conclusion of the procedure. The researcher conducted each and every interview.

Role of the Researcher

The researcher's course on information and communication technologies was taught in the biochemistry
department, where the study was done. The researcher meticulously carried out and kept track of all of the
digital game-based activities during the development and implementation phases of the course. At every stage of
the study, the researcher played a part. The use of digital games in the classroom was viewed favorably by the
researcher.

Validity and Reliability

In order to guarantee the study's internal validity, external validity, and reliability, Merriam's (2010) suggestions
were taken into account. Internal validity was ensured through long-term observation, peer review, participant
data verification, researcher expression of views and opinions at the start of the study, and participant
involvement throughout the entire process. At the beginning of the implementation process, the researcher
shared his thoughts and views with the students and encouraged all students to actively participate in the
process. The researcher made his observations impartially in the long term throughout the implementation
process. At the end of the application process, the data on the views on digital games were checked by the
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researcher and students. Rich descriptions were made and the special characteristics of the circumstance were
stated for external validity. For credibility, the researcher clearly described his or her position and role in the
study and provided thorough explanations of each stage of its development in accordance with a predetermined
system (Yin, 2013). In the study, the consistency was ensured by taking the opinions of different experts in
determining the themes and codes.

Figure 2. Some visuals of the implementation process

Findings

The findings obtained from student opinions are presented by classifying them in terms of perceived control,
perceived learning, perceived benefit, interest, motivation, affective components, attitude, behavioral
components and learning experience.

Perceived Control

Student responses to the question "How do you evaluate digital games in terms of perceived control?" were
analyzed. Themes and codes were created within the scope of the related data. These are given in Table 1.

Table 1. Digital games in terms of perceived control
Theme Codes f
I was able to use the games easily 27
I was able to use the games the way | wanted 27
Percevied control | learned many things about games on my own 26
I had difficulties using the games 3
Some games seemed complicated to me 2

According to Table 1, students stated that they could use digital games easily (f = 27) and as they wanted (f =
27) and that they could learn many things about the games by themselves (f = 26). On the other hand, some
students stated that they had difficulties in using the games (f = 3) and that some games were complex (f = 2).
Student opinions on this issue are given below:
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"l had no difficulty in using the games, | used them the way | wanted. When | examined the structure of the
games, | was able to learn many things on my own." (S:5)

"Some games were very easy to use, but some games had a very complex structure and | had a hard time using
them.” (S:11)

Perceived Learning

The answers given by the students to the question "How do you evaluate the effects of digital games on your
perceived learning?" were analyzed. Themes and codes were created according to the data obtained and

presented in Table 2.

Table 2. Effects of digital games on perceived learning

Theme Codes f
Making learning fun 28
Facilitating learning 28
Perceived learning  Accelerating learning 28

Making learning more effective 27
Making learning more permanent 27

According to Table 2, students stated that digital games make learning more fun (f = 28), easier (f = 28) and
faster (f = 28). In addition, students stated that games make learning more effective (f = 27) and permanent (f =
27). Examples of student opinions revealing this situation are given below:

"Digital games made computer-related subjects understandable for me. I can play games in a fun way and learn
something easily and quickly.” (S:25)

"l have never learned computer-related subjects in such a fun way. | learned many subjects that seemed very
complicated and difficult to me easily and quickly." (S:15)
Perceived Benefit

The answers given to the question "Do you think digital games are useful?" were analyzed and Themes and
Codes were created according to the answers given. These are given in Table 3.

Table 3. Digital games in terms of perceived usefulness

Theme Codes f
Offer different ways to learn 28
Benefit  Enriching learning experiences 26

Improving performance for learning 27

When Table 3 is examined, students stated that digital games helped them in providing different ways for
learning (f = 28) and enriching learning experiences (f = 26). In addition, students stated that the games
increased their performance towards learning (f = 27). Student opinions regarding this are presented below:

"I learned many things in different ways in digital games. It enriched my learning experiences and thus made it
easier for me to learn" (S:30)

"l think that the games we play are very useful for learning. | think that this is how my performance in the
lessons increases."” (S:27)

Interest

The answers to the question "How do you evaluate the effects of digital games on your interest in the course?"

were analyzed. Theme and Codes created with the data obtained from the answers given by the students are
presented in Table 4.
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Table 4. Effects of digital games on interest in the course

Theme Codes f
Having fun in lessons 28
Enjoying lessons 28
Interest . ..
Increasing curiosity towards lessons 27

Ensuring that lessons are followed carefully 27

When Table 4 is analyzed, students stated that they had fun in the lessons thanks to digital games (f = 28).
While this situation made the lessons enjoyable (f = 28), it increased students' curiosity about the lessons (f =
27) and enabled them to follow their lessons carefully (f = 27). Some of the student opinions on this issue are
given below:

"Digital games make the lessons very fun. | look forward to the next lesson. These lessons are very enjoyable."
(S:5)

"Computer lessons are very enjoyable and these lessons make me very curious. | follow the lessons very
carefully and I want to learn everything about computers.”(S:1)

Motivation

The answers given to the question "How do you evaluate the effects of digital games on your motivation
towards the course?" were analyzed and Themes and Codes were created and presented in Table 5. Table 5
shows that students claimed that using digital games increased their positive attitudes (f = 28), self-confidence (f
= 28), and self-efficacy (f = 27) toward the course. By giving them control over the lesson, students claimed
they improved their performance (f = 26; f = 27). Below are some student opinions in this regard:

"Before this course began, | found computer-related subjects to be very challenging and complex, but thanks to
these games, my positive thoughts about this course have significantly increased, my self-confidence has
increased, and | started to see myself as competent in this course," the student said. (S:26)

“| learned many subjects quickly, and my performance significantly improved compared to the first time. | feel
competent in subjects that | know little to nothing about the computer. I learn the course subjects effectively by
playing the games whenever and wherever | want, so | am in control.” (S:17)

Table 5. effects of digital games on motivation towards the course

Theme Codes f
Increasing positive thoughts towards the lesson 28
Boosting self-confidence 28
Motivation  Supporting self-efficacy 27
Ensuring control of the course 27
Improving performance 26

Affective Components

The answers to the question "What are your affective feelings towards digital games?" were analyzed. Themes
and Codes were created in the context of the data obtained through the analysis and presented in Table 6.

Table 6. Affective feelings towards digital games

Theme Codes f
I did like games 27

I enjoyed playing the games 27

I was happy playing the games 26

Affective components : was Wo_ndering \_Nhile playing games 26
got excited playing the games 25

I didn't like games 3

I did’t enjoy the games 3

I got angry while playing games 2
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According to Table 6, students stated that they had positive emotions towards digital game use such as liking (f
= 27), enjoying (f = 27), being happy (f = 26), being curious (f = 26), and being excited (f = 25). On the other
hand, some students stated that they had negative emotions towards digital games such as disliking (f = 3),
disliking (f = 3) and getting angry (f = 2). Student opinions in this context are given below:

"I liked the games very much, | had a lot of fun while playing them. They helped me learn while repeating the
lesson, which made me very happy." (S:22)

"l was very curious about the new games. Each game excited me a little more. But the fact that | was not
successful in some games made me angry and | did not like those games." (S:26)

"l don't like computer games very much and | don't like them, they seem very complicated to me and this
complexity makes me angry." (S:27).

Attitude

The answers to the question "How do you evaluate the effects of digital games on your attitude towards the
course?" were analyzed. Themes and Codes were created according to the answers given. These are given in

Table 7.

Table 7. Effects of digital games on attitude towards the course

Theme  Codes f
Attending classes willingly 28

. Getting rid of prejudices about lessons 27
Altitude Liking the lessons 27
Be happy in the lessons 26

According to Table 7, students stated that thanks to digital games, they participated in the lessons willingly (f =
28) and got rid of their prejudices about the lessons (f = 27). This situation enabled students to love their lessons
(f = 27) and feel happy in these lessons (f = 26). Student opinions on this issue are presented below:

"l attend computer lessons very willingly. | had a lot of prejudices against this course, but I got rid of them all."
(S:6)

"At first, | thought that the computer course was very difficult, but | realized that it was not. Now | like the
computer course very much and | see it as a very happy course.” (S:7).

Behavioral Components

The answers to the question "How do you evaluate your behavioral tendencies towards digital games?" were
analyzed and Themes and Codes were created. These are given in Table 8. When Table 8 is analyzed, students
stated that they play digital games continuously (f = 28) and that they are willing to play digital games (f = 28)
and that they can learn different subjects through digital games (f = 27). On the other hand, some students stated
that they were not willing to play digital games (f = 2) and that they could play digital games when told (f = 2).
Student opinions in this context are presented below:

"l am very eager to play digital games and | play these games constantly. Thanks to these games, | can learn
many different subjects.” (S:3)

"l am not very eager to play games on the computer. | play the games because the lecturer tells me to." (S:4).

Table 8. Behavioral tendencies towards digital games

Theme Codes f
| play digital games all the time 28
I am very eager to play digital games 28
Behavioral Components | can learn different subjects with digital games 27
I am not very keen to play digital games 2

I play digital games when told to 2
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Learning Experience

The answers to the question "How do you evaluate your learning experiences with digital games?" were
analyzed. Themes and Codes were created within the scope of the data and presented in Table 9.

Table 9. Learning experiences towards digital games

Theme Codes f
Fun 28
Remarkable 28
Experiences of using digital games Easy to use 27
Having content compatible with the course subjects 27
Supporting individual learning 26

When Table 9 is analyzed, students stated that digital games are fun (f = 28), attention-grabbing (f = 28), easy to
use (f = 27) and their content is compatible with the course subjects (f = 27). In addition, students stated that
these games support individual learning (f = 26). Student opinions on this subject are given below:

"Digital games were quite remarkable and fun for me. The games were very easy to use. The subjects that were
explained to us in the lesson were all in these games." (S:19)

"By using these games, | was able to learn the subjects | did not understand in the lesson by studying them
individually. This happened very quickly and effectively." (S:20).

Discussion & Conclusion

Within the framework of a qualitative study, the opinions of students who use digital games in ICT classes were
revealed. These opinions covered perceived control, perceived learning, perceived benefit, interest, motivation,
affective components, attitude, behavioral components, and learning experience variables. The opinions of the
biochemistry department students were discussed in this context

Perceived Control

The students said they could use the games easily and however they wanted when the study's findings were
analyzed. Students acknowledged that they had picked up a lot of knowledge about the games on their own as
well. This might be as a result of the simple and clear structures of digital games. The fact that students can play
the games repeatedly whenever they want to overcome learning challenges and that they can repeatedly practice
the subjects may also have had an impact on this situation. Additionally, this might also be because of how
interactive digital games are. In fact, interactive technologies significantly raise users' perceived levels of
control (Hu & Wise, 2020). There are similar study results even though there aren't many in the literature (Hu &
Wise, 2020; Gu, Chen, Lin, Lin, Wu, Jiang, Chun, & Wei, 2022). Control is entirely given to the students when
using digital games. Students had an optimistic view of their own potential and capabilities. Students felt they
had more control over video games. The students' high level of perceived control over the digital games they
were playing allowed them to have a high level of control over those games (Overmars & Poels, 2015). Better
teaching outcomes were influenced by raising the sense of control over the teaching process (Gu et al., 2022).
Some students, however, claimed that they found some of the games to be too complex for them and that they
had trouble using them. Students may have perceived digital games to be challenging and complex due to the
fact that cognitive load on users' working memory increases in digital game-based learning environments
(Norman, 2011). In fact, learning becomes challenging when working memory is strained (Hariharasudan,
Rahiman, Nawaz & Panakaje, 2021). As a result, it can be concluded that digital games make significant
contributions to the enhancement of students' perceptions of their level of control.

Perceived Learning

The use of digital games in the ICT course, according to students' perceptions of their learning, made learning
enjoyable. Digital games that have enjoyable environments, high-quality graphics, sound effects, and other
aesthetic features can make learning enjoyable (Prensky, 2003). Students claimed that playing digital games
made learning simple, quick, effective, and more lasting. Digital games with clearly defined objectives and tasks
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to complete (Koparan, 2021) can guarantee the realization of the aforementioned learning-related situations.
This situation may have been improved by incorporating learning materials with various components such as
competition, feedback, and reward in digital game-based learning (Chen & Chang, 2020; Tan, Chen & Lee,
2020; Liu, Wang & Lee, 2021). Additionally, by encouraging active participation in the games, the competition,
feedback, and rewards offered in accordance with the lesson plan may have ensured that the information is more
permanent (Hung, Yang, Hwang, Chu, and Wang, 2018; Lee, 2019). Digital games have been shown in the
literature to positively impact learning and a number of learning-related variables (Perrotta et al., 2013; Lester et
al., 2014; Pitarch, 2018; Azevedo & Lester, 2020; Koparan, 2021; Cai et al., 2022). The positive effects that
students reported for their learning may have been brought on by the use of a remarkable technology that had
never been used before in their lessons. The novelty effect could also be to blame for this (Jeno, Vandvik,
Eliassen & Grytnes, 2019). In light of these findings, it is clear that the use of digital games in game-based
learning in ICT courses helps students perceive learning by positively influencing their learning.

Perceived Benefit

According to the study's findings, students said that playing digital games gave them access to new learning
opportunities, enhanced their educational experiences, and improved their performance in academic settings.
These findings appear to be directly related to how useful people believe digital games to be. Students
successfully overcame their challenges by utilizing the variety of learning opportunities provided by digital
games. In fact, students who play digital games have a variety of learning options by doing research (Hsiao,
2007). By utilizing the various features and functions of digital games, students showed significant
improvements in their learning. This can be explained by the fact that online games can cater to the various
expectations and needs of students while also varying their educational opportunities. Digital games' suitability
for individualized instruction and a range of learning preferences might have had an impact. This might also be
because digital games are simple to use and offer immediate feedback. According to the National Council for
Teachers of Mathematics (NCTM), 2000, games can assist students in continuing their learning processes
independently, coming up with alternate solutions for various problem situations, and receiving immediate
feedback. By fulfilling the fundamental needs of a learning environment, games can give students interesting
learning opportunities (Kiili, 2005). Additionally, games can improve and enrich students' educational
experiences, making them more enjoyable and captivating (Anastasiadis, Lampropoulos & Siakas, 2018). In
light of the study's findings, digital games were able to improve students' learning outcomes and performance by
offering a variety of learning opportunities.

Interest

Students claimed that they had fun and enjoyed the lessons as a result of the use of digital games, according to
the study's findings. The characteristics of digital games that make lessons less monotonous and boring can be
used to explain this outcome. Additionally, it can be asserted that the inclusion of enjoyable elements in digital
games and the provision of enjoyable experiences (Abdul Jabbar & Felicia, 2015; Kim & Lee, 2015) contribute
significantly to students' enjoyment of the lessons. Digital games, according to the students, piqued their interest
in the lessons and made them easier to carefully follow. Students' curiosity was piqued by the games that were
created with unique features for each lesson. Students were able to better concentrate on the lessons because of
the much more engaging learning environment created by digital games (Cai et al., 2022). The students' interest
in video games and ability to closely follow instructions were both greatly influenced by their curiosity about
these mediums. Similar study findings have been reported elsewhere (Séez-Lopez, Miller, Vazquez-Cano, and
Domnguez-Garrido, 2015; Akn and Atc, 2015; Chang, Liang, Chou, and Lin, 2017; Anastasiadis,
Lampropoulos, and Siakas, 2018), and they may be found in this context. It is safe to conclude that the games
used in digital game-based learning increase students' interest in the subject.

Motivation

Students claimed that playing digital games increased their positive attitudes and sense of confidence toward the
lessons, taking into account their opinions on motivation. This situation might have been impacted by the fact
that students view digital games as a fun and enjoyable environment. This situation may also be impacted by the
fact that students had quick and efficient learning experiences with digital games. Students' confidence may rise
as a result of playing successful video games. Additionally, students reported that playing video games
improved their performance, self-efficacy, and control over their education. This situation may have been
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influenced by students' use of digital games to meet their own standards and objectives. Students were able to
perceive themselves as competent in this regard and as possessing the necessary skills. Students took individual
responsibility for the lessons in this way, assisted by the use of digital games, and improved their performance
in terms of learning. All of the aforementioned circumstances can be said to be motivated by motivation.
According to recent research, game-based learning significantly boosts motivation (Koparan, 2021). The
findings of studies demonstrating the beneficial effects of digital games on motivation and variables related to
motivation can be found in the literature (Bhandari, Hallowell & Correll, 2019; Grivokostopoulou, Kovas, &
Perikos, 2019; Yang et al., 2020; Hwang & Chang, 2020; Chang, Kao, Hwang & Lin, 2020; Tapingkae et al.,
2020). As a result, in learning environments supported by game-based learning, students' motivation and
performance toward learning rise (Hsu, Chen, & Cao, 2017).

Affective Components

The study's findings indicated that liking, enjoying, being happy, curious, and excited were among the positive
emotions experienced by students when using digital games. The development of these feelings may have been
influenced by the fact that students find digital games entertaining and interesting, and that they enjoy playing
them. Due to the fact that students use digital games as a new technology in their lessons, an innovation effect
can be mentioned. According to Bendicho, Mora, Aorbe-Daz, and Rivero-Rodrguez (2017) and Jeno et al.
(2019), the novelty effect may be to blame for this. Additionally, this situation may have been influenced by the
fact that digital games assist students in learning new information, skills, and technological concepts and
applications. Students’ positive attitudes toward digital games grew as they enjoyed the feeling of success while
playing these games. The students' curiosity and excitement were significantly piqued by the content,
organization, and variety of the games created separately for each course subject. Similar study findings have
been published in the past (Cheng & Su, 2012; Akin & Atici, 2015; Koparan, 2021; Cai et al., 2022). On the
other hand, some students expressed that they experienced negative emotions while playing games, such as
dislike for digital games and dislike for games in general. Use of digital games over an extended period of time
might have had an impact. After extended use, favorable effects associated with newly adopted technologies
may disappear (Arc, Ylmaz, & Yilmaz, 2021). This might also be a result of students' resistance to playing
video games. In actuality, digital games might not be particularly engaging for all students and might divert
their attention (Ke, 2008). It could be argued that this makes students feel unfavorably about playing video
games.

Attitude

The study's findings demonstrated that students willingly engaged in the lessons using digital games and
overcame their prejudices. This suggests that the games used in digital game-based learning help students have
positive experiences and fulfill their expectations. According to opinions in this context, students adopt a
positive attitude toward educational settings where video games are used. This situation may have been
impacted by the fact that digital games efficiently allow interaction between the participant and the content
(Anderson et al., 2010). A positive attitude toward the lessons was greatly influenced by the students'
involvement in the game action, interactions, and challenges (Calleja, 2011; Barzilai & Blau, 2014). By
encouraging enthusiastic participation in the lessons and facilitating the quick and easy acquisition of new
knowledge and skills, the use of digital games helped students overcome their negative perceptions of the
lessons. The use of digital games in the classroom, according to the students, made their lessons enjoyable. The
students may have enjoyed themselves by having a good time in class, developed a positive attitude toward the
lessons, and let go of their prejudices as a result. Students' active participation has been facilitated by the fact
that digital games significantly increase interaction by appealing to multiple sensory organs, making them love
their lessons and feel content in the classroom. The use of digital games by students to improve their academic
performance also contributed to the appearance of these results. Literature (Saez-Lopez et al., 2015; Akin &
Atici, 2015; Kruger, 2016; Sung & Hwang, 2018; Tapingkae et al., 2020; Taub et al., 2020; Yang, Chang,
Hwang & Zou, 2020) contains studies with similar findings. As a result, a sizable majority of students adopted a
favorable perspective on video games.

Behavioral Components

The study's findings revealed that a sizable majority of students played digital games regularly and were willing
to do so. Students claimed that playing digital games allowed them to learn various subjects. The students'
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enthusiastic attitude toward playing video games can be used to explain this. By taking part in and interacting
with the game action, students were able to cultivate a positive attitude toward video games (Calleja, 2011;
Barzilai & Blau, 2014). This situation might be impacted by the behavioral effects that online games have on
students (Plass, Homer, & Kinzer, 2015). This situation may also be affected by the fact that students use digital
games for enjoyment while also learning and developing new knowledge, skills, and behaviors. Digital games
can foster a positive learning environment by incorporating a variety of educational resources (Chen & Chang,
2020; Tan, Chen & Lee, 2020; Liu, Wang & Lee, 2021). Digital games can also amuse students while bringing
about positive behavioral changes in them (Phaire, 2007). On the other hand, some of the students claimed that
they only participated in the games because someone else told them to. Students who held this opinion may
have developed negative attitudes toward video games, which is what led to the situation. In fact, when it comes
to occupying some students, some may find that playing digital games is boring (Koparan, 2021). According to
the study's findings, students grew to enjoy playing video games and did so voluntarily and continuously.
Additionally, this circumstance improved students' perceptions of using video games to teach them various
subjects.

Learning Experience

According to the study's findings, students reported having played digital games that were entertaining,
captivating, and simple to use. Due to their aesthetic appeal, entertaining features, and enjoyable settings, digital
games may be very engaging for students (Prensky, 2003). The students' active and high level of participation in
the lessons was significantly impacted by this. Students found the lessons more engaging thanks to digital
games. Students were able to understand and learn concepts that were thought to be complex and difficult
through the use of digital games. Additionally, playing online games helped students learn new information and
skills more quickly. When used in this setting, digital games may have helped students learn while having fun,
interacting with one another during class, overcoming a lack of commitment, and changing their behavior for
the better (Phaire, 2007). Studies with comparable results have been published (Ebner & Holzinger, 2007; Akin
& Atici, 2015; Abdul Jabbar & Felicia, 2015; Kim & Lee, 2015; Marsh, 2022) in the literature. Students
claimed that digital games support individual learning and have content that is related to the course topics. The
findings of studies demonstrating how games benefit individualized learning are in this direction (Hsu, Chu &
Wang; 2013; Young & Wang, 2014; Lan, 2015; Hwang & et al., 2017). Digital games that are compatible with
the course material can be played repeatedly, which helps students learn the material in the courses effectively.
Digital games that were created with students' learning needs in mind were able to significantly support
individual learning at the same time. This might have been because digital games allowed students to move at
their own pace and repeat lessons they needed to learn in a way and quantity that suited them. In fact, when
prepared by taking into account the unique needs and interests of students, digital games can be very effective in
fostering the most suitable learning environment (Magerko, Heeter, Fitzgerald & Medler, 2008). Given this
situation and the study's findings, it is clear that digital games used in game-based learning significantly enhance
the learning experiences of students.

Recommendations

Considering the results of the study, the following suggestions can be made.

e The limited number of studies in the literature that examine the effects of digital games used in digital
game-based learning on different variables based on qualitative research approaches can be increased.

e The study was conducted with associate degree students in the biochemistry department. Future studies
can be conducted with different study groups.

e Games used in digital game-based learning support active participation by creating fun, enjoyable and
highly interactive learning environments. Digital games used in digital game-based learning can be
used in technology-oriented courses to improve students' learning experiences.

e Since digital games used in digital game-based learning have significant positive contributions to
different variables related to students, more effective learning environments can be created using this
method.

e It was understood that digital games used in digital game-based learning are interesting and motivating.
In this respect, digital games can be utilized in different courses.
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e It was revealed that students got rid of their prejudices about the course with digital games. In this
context, digital games can be used in technology-oriented and different courses to eliminate student
prejudices.

e It was understood that students developed positive attitudes towards lessons thanks to digital games.
Considering this situation, digital games can be used to change students' attitudes towards different
courses.
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