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Article Info Abstract
Article History The main purpose of the research is to determine teachers' views on the use of
Received: digital games in science education. In accordance with this purpose, the research

04 November 2023 was carried out with the phenomenology method which one of the qualitative

Accepted: . . . .

23 March 2024 research methods, was conducted with eight volunteer science teachers working
in different public schools within the 2022-2023 academic year. The participants

of the study were selected via the criterion sampling method, which is one of the

purposeful sampling methods. A semi-structured interview form was used as a

Keywords
Digitalization data collection tool in the research. The data collected taking this interview form
Digital game into consideration was analyzed using the content analysis method. Through the

Phenomenology study interviews was concluded that digital games are a tool that helps students focus

Science education . . . L.
on their attention and learn permanently. Besides, teachers stated that digital

Teachers’ views
games measure science achievements at the sub-cognitive level (knowledge and
comprehension) of Bloom's taxonomy. Based on this, digital games ought to be

designed to measure the meta-cognitive level of Bloom's taxonomy.

Introduction

Today thanks to the development of technology, Generation Z individuals who are familiar with the internet have
emerged (Erten, 2019). After 2000; technology or rather the internet is at the center of the lives of Generation Z
individuals, who were born in a period when technological devices such as television, internet and computers
were widespread (Altun and Karatasg, 2021). Thus, the members of this generation are called "Internet Generation",
"Next Generation”, " Crystal Children", "Me Generation", “iGen” and "Instant Online" (Cetin Aydin and Basol,
2014; Ericsson, 2012). Once we examine the most distinctive features of Generation Z; we encounter profiles of
people who grew up in the age of high technology whose lifestyles are based on technology and who have the
ability to use technology even to solve their problems (Kapil and Roy, 2014). Nevertheless, the most distinctive
feature of Generation Z is improvement of technology very rapidly and being highly integrated into their lives
(Levickaite, 2010). Therefore, this generation is a generation that learns technology quickly, likes to complete its
tasks as soon as possible and can overcome these tasks promptly (Ayhin, 2013). Moreover, individuals of
Generation Z can supply the majority of their daily needs over the internet, and they also want to supply their
educational needs by digital environments. This generation, who doesn't like to memorize, request to learn through
fun methods or by playing games (Altuntug, 2012; Biiyiikuslu, 2017). Instead of learning a concept or subject
they want to learn with traditional expression, they prefer to learn it in a way that helps them remember it via
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gamification, storytelling and dreams. That’s why it is very important to enhance various educational software in

digital environments for Generation Z individuals (Doénel Akgiil and Kilig, 2020).

Software whose primary goal is to provide suitable lesson environments by acting as a mutual bridge between the
student and the computer is called "educational software" (Usun, 2004). Thanks to these educational softwares
prepared in the computer environment, learning environments could be created where individual differences can
be highlighted and abstract subjects can be concretized (Karal et al., 2010). It is seen that different educational
software such as simulation, animation, digital story, augmented and virtual reality are used in order to execute
education more effective in the 21st century (Aktamis and Arici, 2013; Altin, 2001; Dasdemir and Doymus, 2012;
Kirikkaya and Sentiirk, 2018). Apart from these, one of the educational software that has become widespread in

education recently is digital games.

Digital Game

"Digital game is an individual communication environment that includes digitality, interactivity, virtuality,
variability, modularity of the communication atmosphere these features into the act of playing games" (Yengin,
2010). Digital games are defined as software that allows individuals to compete with others while performing
various predetermined tasks using technological tools and equipment in digital environments (Deterding et al.,
2011). According to Jull (2011), games that do not have any limitations and are used to spend free time are called
digital games. Mieczakowski et al. (2011) had pointed out the concept of digital games as "electronic games
played online or offline with computers, video game, consoles or mobile devices". The phenomenon of digital
games refers to a system that is systematic in itself however generally has a very dynamic structure and develops
outside certain standards when compared to traditional games. The most distinctive feature of the phenomenon in
terms of form and content is that it allows player-oriented communication. In digital games, the outcome is
determined by the actions of the player rather than the game producer (Mul, 2008).

Digital games offer technological elements and services that are products of the technology they use. In this
context, digital games have three main features. These; It is interactive, uses visuals generated by computer, and
relies on narratives (llgaz and Abay Cansabuncu, 2020). The interactivity of the digital game enables people
playing the game to choose among the options available in the game structure. These options allow the player to
progress in the game and take on new responsibilities. With these choices, the player controls the game and places
items in the positions in the game (Nitsche, 2008). Computer-generated visuals in digital games are images
prepared independently of analog/mechanical restrictions and representations of real-life objects. These objects
are not bound by mechanical limitations. Thus it doesn't work with the physics known in the universe. For
instance, any simulated ball does not have to obey the laws of gravity like a real ball unless its designer wants it
to (llgaz and Abay Cansabuncu, 2020). The fact that digital games are based on narratives means that the games

act as a tutorial and contain usage instructions (McMahan, 2013).

Prensky (2001) explained the elements that should be in digital games as follows. Story, rule, goal,

conflict/competition/challenge/opposition, interaction and outcome/feedback. Digital games have a story. There
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is a main story in the digital game and this story is fed by sub-stories (Binark and Bayraktutan Sitci, 2008).
Digital games have various rules and purposes surround by the framework of this main story. It requires interacting
with features such as competition/struggle/resistance/opposition in the process (Bozkurt, 2013). Digital games,
which are teach their own rules and purposes, enable the player to be successful and productive within their own

universe inasmuch as the rules are followed (Bogost, 2010).

Individuals can show free behavior in digital game environments. Individuals who enjoy being in these
environments can have fun through digital games. Thanks to these games played in digital environments,
individuals can switch from static to kinetic (Kurt, 2016). Digital games differ depending on the way the game is
played, the number of people playing, its purpose and the environment where it is played (Kukul, 2013). Whereat
there are many types of digital games on account of content. The most prominent of these types can be listed as
follows; action games, adventure games, simulation games, role-playing games, board and card games, strategy
games and intelligence games (Binark, 2007). Action games are games which the player is in a constant struggle
by overcoming the obstacles in the game (Akbay, 2015). Call of duty can be given as an example of action games.
Adventure games are games which visual and sound effects are used extensively and also time is integrated with
real events (Ayanoglu, 2006). Uncharted 3: Drake's Deception is an example game of the adventure genre.
Simulation games are games which players experience things by doing them during the game (Glindogdu, 2021).
Cooking Simulator is an example of simulation games. Role-playing games are games which players start the
game after choosing a character. In these games, the selected character is provided with tools and experience by
performing various tasks (Gelibolu, 2013). For instance, Stardew Valley is a game developed in role-playing style.
Games designed on the basis of carefully and skillfully thought out and planned acting to be successful are called
strategy games (McCall, 2022). Endless Legend can be given as an example of strategy games. While games such
as backgammon, checkers and chess are referred to table and card games, games that logical puzzles are solved
are called as intelligence games (Schaeffer, 2001). Sudoku, table and card games; detective games can be given

as an example of intelligence games.

It is stated that digital games, which including many game types, have many positive effects on individuals. Digital
games improve individuals' 21st century skills such as reasoning, strategic thinking, communication and decision-
making (Kirriemuir and McFarlane, 2004) and psycho -motor skills such as hand-eye coordination (Lin and Hou,
2015). It increases the ability to perceive objects in three dimensions. Moreover, it augments the ability to explore
with the help of observation, trial and error and hypothesis tests (Aktemur, 2020). It also boosts direction finding
skills by reading maps. It is pointed out that it enables individuals to use their imagination and encourages them
(Ding, 2012).

Even though it is stated that digital games have many positive effects on individuals, digital games also have
negative effects. Decreasing age of the players (3-5 years) constantly, not knowing the age and profile of the
players, increasing addiction to games, and the popularity of age-inappropriate games (excessive violence, etc.)
are shown as negative features of digital games. In addition, it is stated that online and in-game shopping has
limitations such as uncontrolled and unregistered transactions, loss of income and tax losses, and difficulty in

monitoring and controlling in-game chats (Ding, 2012).
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Digital Game in Science Education

In 1864, Herbert Spencer's "Why is knowledge valuable?" His answer to the question " What is the importance of
science in life?" and "Why should science be taught?", it answers the questions. Generation Z children develop
various ideas regarding science subjects both in their school lives and in their daily lives where they are
intertwined with the technological world and environment. These ideas they developed are often outside the
knowledge we accept as scientifically valid. Owing to this situation, while teachers teach science; they ought to
help students in subjects such as asking useful and creative questions, researching events and examining the ideas
put forward on that subject, improving reasonable and useful explanations regarding the technological world and
the environment, expanding their experiences regarding the technological world and the environment, and finally
explaining how scientific knowledge is taken place. It is extremely important to use instructional technologies
rely upon correct learning theories by teachers in the education process, in order for science teaching to achieve
these goals (Kdseoglu and Kavak, 2001). In this context, digital games are one of the teaching technologies to be

used in science lectures.

It is seen that digital games have many positive effects on students when used in science education (Arslan and
Costu, 2022). Therefore, in the researches carried out on this subject, digital games increase students' attitude and
motivation towards lessons because they enable them to learn by having fun (Sabirli, 2018), It can compensate
problem solving skills by making learning continuous, by having fun and learning (Gee, 2009). In addition to
providing students with the opportunity to learn by doing and experiencing, it helps them learn by discovering
information (Baek, 2010). Due to it provides more concrete learning, it increases academic success and
permanence (Sahin, 2015). Nonetheless the border between the pros and cons of digital games; it depends on
several variables such as the type of game chosen, design style, and playing time (Ozer, 2020). One the other
hand, it is a fact that well-planned digital games will supply fun, rich and interactive experiences that can be set
on children's learning of the subjects, their mental development, physical activities, social interactions and

attitudes towards the lesson (Lieberman et al. 2009).

Justification and Importance of the Research

In the literature, had been observed that there are various researches in accordence with the use of digital games
in science education. These are; digital game design (Catak, 2011; Eroglu, 2019; Savas et al., 2021; Usta and
Guntepe, 2019), scale development for digital games (Cheng et al., 2014), meta-synthesis studies (Cheng et al.,
2015; Li and Tsai, 2013; Wounters et al., 2013) application of digital games in various ways (Adams, 2012;
Agirgol et al., 2022; Anneta et al., 2009; Cheng and Anetta, 2012; Echeverria et al., 2011; Herodotu, 2018; Liu
and Chen, 2013; Miller et al., 2011; Pala and Erdem, 2011; Pusey and Pusey, 2015; Sarigam, 2019; West and
Bleiberg, 2013; Yildiz and Zengin, 2021) to determine the perspectives of doctoral students (Koparan, 2021) and
teacher candidates regarding the use of digital games in science education (Donel Akgiil and Kilig., 2022). In
these researches, quantitative research approach was mostly used. In addition, within the scope of these researches
investigated variables that effects on such as student success, motivation, attitude, etc. However, no research has

been found to determine the views of science teachers as regard teaching science with digital games. The current
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research is significant for these reasons.

The research had been conducted to determine teachers' views on the use of digital games in science education.
In the research science teachers’ views were taken to determine in accordance with instructional of digital games
and their effects on students, whether there is a difference between science teaching with and without digital
games, if so, what kind of difference there is, and whether the digital games used in science lectures supply the
relevant learning outcomes and, if so, what kind of extent. In this context, it is thought that the research will
contribute to the literature in terms of findings obtained from teachers' views and interview questions. In line with
these purposes, the problem of the research was determined as "How are the teachers' views on the use of digital
games in science education?" The sub-problems of the research are as follows;

1. How are the teachers' views intended the effects digital games on students?

2. How are teachers' views intended the difference between science teaching with digital games and science

teaching without digital games?
3. How are the teachers' views on the relevance of digital games with learning outcomes?

4. How are teachers' views intended for designing digital games for science lectures?

Method
Research Study

The research was conducted by using the qualitative research approach. Yildirim and Simsek (2021) defined
qualitative research as research that qualitative data collection tools such as interviews, observations and
document analysis are used, and a qualitative process is followed to create events and perceptions in their natural
environments in a holistic and realistic way. Qualitative research is based on a different philosophical approach
that sees the individual and his or her world as interconnected and views social reality as unique (Ary et al., 2010).
A phenomenology study, which is one of the qualitative research methods and is carried out to obtain views, is
the discovery of the meaning of a group's shared experiences regarding a phenomenon (Cresswell, 2009). The
purpose of phenomenological studies is to lay on a basis for researching phenomena that are not completely
foreign to people and cannot be entirely understood (Yildirim and Simsek, 2021). By virtue of provides a suitable
basis for the research, the phenomenology method was preferred in the research, which intend for determining the

views of science teachers regarding science teaching with digital games.

Participants

Qualitative research relies on people's perspectives and thoughts. In this context, purposeful sampling methods
are used instead of probability-based sampling methods (Yildirim and Simsek, 2021). The participants of this
study were determined by using the criterion sampling method, which is one of the purposeful sampling methods.
Criterion sampling is a sampling method which the sample is created by taking into account individuals, objects,
situations or events with specified qualifications (Blyukoztirk et al., 2020). In the research, criteria determined
in accordance with the research question and the purpose of the research are, science teachers' use of digital games

in their lectures and their use of these digital games at the end of subjects or units. In this regard, the study was
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carried out with eight science teachers, four women and four men, working in different public schools, who were
volunteers and met the determined criteria. In order to avoid confusion and facilitate understanding, the teachers
who consisted of the participants of the research were coded with sequential numbers from T1 to T8, respectively.
Demographic characteristics of the study participants; teachers were classified as their place of duty, teaching
experience, the university they graduated from, year of graduation, the digital games which they use in their
lectures and the frequency of using these games and a table appropriate to this classification was created (see
Table 1).

Table 1. Demographic Characteristics of Participants

Participant ~ Place of Duty Teaching University  Year of Using of Frequency of
experience graduated graduation Digital Game using digital
from games
T1 Yozgat/Bogazliyan 6 years Erciyes 2017 Wordwall , Subject
University Fenus science  breaks
T2 Kayseri/Hacilar 8 years Erciyes 2013 Who wantsto  Unit breaks
University 500 points,
Wordwall
Fenus
T3 Kayseri/Melikgazi 10 years Erciyes 2013 science, Unit and
University Scholastic lecture breaks
Wordwall,
EBA
games,
Kahoot,
Jigsawplan
et, Who
wants to
500 points
T4 Kayseri/Incesu 15 years Karadeniz 2007 Morpha Unit breaks
Technical Campus
University games,
EBA
games
T5 Mersin/Toroslar 15 years Karadeniz 2007 Science Unit breaks
Technical activity,
University Ultra
science
academy
T6 Kayseri/Erkilet 9 years Erciyes 2012 Science Unit breaks
University activity,
Morpha
Campus
games
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Participant ~ Place of Duty Teaching University  Year of Using of Frequency of
experience  graduated graduation Digital Game using digital
from games
T7 Kayseri/Develi 9 years Aydin 2012 Morpha Unit breaks
Adnan Campus
Menderes games,
University Kahoot,
T8 Kayseri/Incesu 12 years Erciyes 2011 Morpha Unit breaks
University Campus
games,
Wordwall,

Who wants to
500 points

Once Table 1 is examined, it is seen that 6 teachers work in Kayseri, 1 teacher works in Yozgat and 1 teacher
works in Mersin. It can also be said that teachers have a minimum of 5 years and a maximum of 14 years of
experience. Besides, it was determined that teachers played various digital games such as wordwall, fenus science,
morpha campus games, who wants to 500 points and science activities in science lectures. Finally, it was stated
that teachers use these digital games at the end of units, at the end of topics or at the end of lectures.

Data Collection Tool

Phenomenology studies, which aim to determine individuals' perceptions and views regarding a phenomenon,
data are mostly collected through interviews (Fraenkel et al., 2012). Hence, in the research a semi-structured
interview form was used as a data collection tool to obtain teachers' views intended for science teaching with
digital games. The reason for using an interview form in the research, this form has a certain level of
standardization and provides flexibility (Turnukld, 2000). The semi-structured interview form is a data collection
tool that details can be entered at some points during the interview, the place of the questions and sentence

structures can be changed, and the interview is conducted in a chatty mood (Y1ldirim and Simsek, 2021).

While preparing the interview questions of the research, the interview questions which prepared by Dolunay and
Karamustafaoglu (2021) and Saricam (2019) were utilized. As a result, a semi-structured interview form was
created. The opinions of two academicians who are experts in their professions were taken regarding the interview
form. Then, a Turkish teacher had read the forms and evaluated the questions in terms of legibility and
intelligibility. Corrections were made to the questions by the researchers in line with the data obtained from expert
opinions. To give illustrate, the fifth question was "Do you think there are differences between science teaching
with digital games and science teaching with normal activities?" before being presented to expert opinion. After
expert opinions, it was amended "Is there any difference between science teaching with digital games and science
teaching without digital games?". Additionally, before the expert opinions, two separate questions "What are the
positive effects of digital games on students?" and "What are the negative effects of digital games on students?"

had been reorganized as "What are the effects of digital games on students?" and it reduced to one question. In
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this context, the final version of the interview form consists of 6 questions (Annex 1).

Data Collection Process

Within the scope of the research, eight science teachers who working in different public schools and using digital
games in their lessons were reached. Since the teachers worked in different provinces or distant districts of the
same province, the interviews were carried out online whereby the Zoom platform. Data were collected over three
days. The interviews were lasted between 18.00 and 22.00, for a minimum of 18 and a maximum of 25 minutes
and in a chatty mood. Additionally, a voice recorder was made use of during the interviews. Before starting the
interview, to teachers participating in the research was mentioned that the interviews would be recorded, was said
that no one other than the researchers could access the recordings, and to participants were asked whether they
approved the voice recording. All teachers approved the voice recording and the interviews were recorded by a
voice recorder. After the interviews were completed, the voice recordings were listened to one by one and the data
obtained from the interviews were transcribed. Then, transcripts were sent to the participants and were asked to
check their answers to the questions. Participants checked out the answers written in the transcripts sent to them

and declared that they were correct.

Analysis of Data

The data obtained as a result of the interviews with science teachers were analyzed by using the content analysis
method. Content analysis is a method that implicitly examines human behavior (Fraenkel et al., 2012). The main
purpose of content analysis is to reach concepts that will be able to explain the collected data and to establish a
relationship among these concepts. Together with content analysis, the data obtained from the participants' views

are tried to be defined and the concepts that may be hidden in the data are revealed (Yildirim and Simsek, 2021).

While conducting content analysis in the research, researchers examined the data as a whole and superficially
coded the data at first reading. Codes that are likely to occur identified in the second reading. In the third reading,
codes with similar characteristics were combined and collected under a single code. In the fourth reading, the
categories and themes which the codes would be included were determined. In the final reading, harmonies of
code, category and theme were reviewed and their final versions were given. Then, tables were created for codes,
categories and themes. The table containing all codes, categories and themes is given in Table 2.

Table 2. Table including all Themes, Categories and Codes

Themes Use of digital ~ Effects of digital games on Science The relevance between Designing a digital
games in students teaching with digital games and game for science lecture
science and without learning outcomes
education digital games

Categories  Educational Positive Negative There is a There is a There is 5th or 6th 8th grade
nature of effects effects difference relevance no a grade
games relevance

Codes Helps gather  Attracts Leads to Involves all Prepared Contains Subjects Heredity
attention students' addiction students inthe  according non- that can be Physics
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Enables
permanent
learning
Detects
deficiencies
Ensures that
questions are
solved
carefully
Effective in
motivation
Makes the
lecture
effective
Appeals to
different
types of
intelligence
Turns the
abstract into
concrete
Allows
repetition of
concepts
Provides
better
learning
Increases
academic
success
Intensifies

learning

attention
Ensures
learning with
fun.
Provides
active
participation
in the lectures
Makes
students love
school,
lectures and
teachers.
Increases
willingness
and curiosity
Takes the
lectures out of
monotony
Supplies
different
viewpoints
Improves
coping with
distractors
Gains
productivity
Accelerates
the learning
process
Appeals to
more than one

sense

Can cause
boredom and
reluctance
Creates an
environment
of
competition
and chaos
Can give rise
to lack of
control

May bring
about
inability to
focus
Increases
perception
difficulties
Can
negatively
affect
sociability
Could make
classroom
management
difficult
May trigger
defeat of the
purpose

Can reduce
self-
confidence
May not
appeal to all

students

lectures
Creates an
environment
for group
work
Provides
figures out the
subject
Draws
attention
Helps studying
Increases
motivation
Takes away
from
memorization
Arises the
effectiveness
of lectures
Allows to be
carried out

experiments

to science obtainable
learning questions
outcomes Does not
Aimed at measure
the metacogni
knowledge tive level
and

comprehens

ion level

Associated

with

technology

gains

matched subjects
Abstract such as
subjects pressure

Systems in and

our body simple
Subjects machines
that can be

used for

experiments
such as
heat,
temperature
and force
Chart
reading
subjects
such as

speed

Validity and Reliability

Credibility (internal validity) is the consistency of the researcher both in the data collection process and in the
data analysis process, and it is an explanation of how this consistency is achieved (Yildirim and Simsek, 2021).
So as to ensure the credibility of the study; the semi-structured interview form prepared by researchers to be used
in the research was presented to expert views before the application. Changes were made to the questions in line
with expert views. In addition, before the interviews, was made a statement to participants regarding the interview.
On the side an attempt was tried to create a safe and natural conversation environment between the participants
and the researcher. After the participants answered the questions, the researcher presented the answers received
from the questions as feedback and tried to increase credibility by confirming whether the participants gave that

answer or not. Besides, the answers given by the participants to the questions was presented with direct quotations
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in the findings section, and the data obtained was supported by means of evidence.

Transferability (external validity) refers to the generalizability of the results obtained from the research in similar
environments (Yildirim and Simsek, 2021). In order to ensure the transferability of the research; the reason for
choosing the method utilized in the research was explained, why the purposeful sampling method was used,
information was given regarding data collection tool and data collection process, the analysis of data was

described, how the study group was selected and its demographic characteristics were explained in detail.

Reliability (internal reliability) is whether the results obtained from the research can be obtained within same way
in similar environments or circumstances (Karatag, 2015). The consistency of theresearch was ensured by
presenting all findings obtained through the interviews to the reader with direct quotes within quotation marks

without comment, and data losses were tried to be prevented by recording the interviews with a voice recorder.

Confirmability (external reliability) is increasing objectivity by reducing prejudices (Basle, 2016). In an effort to
increase objectivity, the data are discussed appropriately in the conclusion. Additionally, data codes, categories
and themes were created by the researchers. Then, the interview transcripts, data categories, and themes were
presented to a different evaluator. This evaluator also examined the transcripts from beginning to end and created
codes independently according to the determined categories and themes. As a result of the review, provided that
the evaluator and researchers agreed on the codification, it was accepted as "consensus" did not agreed on, it was
accepted as "dissidence"”. Enhanced by Miles and Huberman (1994) to calculate the reliability of codification; the
formula Reliability = Consensus + (Consensus + Dissidence) x 100 was used. As a consequence of the
calculations, it was seen that the reliability coefficient of the codification was 91%. In that this value is greater

than 70%, the codification is accepted reliable (Miles and Hubermen, 1994).

Findings

Themes, categories and codes were created in line with the answers given by science teachers to the questions in
the interview form. It is then presented in the tables given below. In addition, teachers gave the same answers to
these questions "What do you think about digital games?" and "What do you think about the use of digital games
in science education?" Therefore, codes of these two questions were combined and expressed in a single table.

Within the scope of the research codes, categories and themes obtained from teachers' views regarding the
question "What do you think about the use of digital games in science education?" was presented in Table 3. When
Table 3 is examined, it is seen that teachers expressed their views regarding the educational nature of digital
games, saying that they help gather attention, provide permanent learning and detect deficiencies of their students.
From the teachers, T1 said regarding gathering attention: "The educational side of digital games improves the
child's attention concentration. So, for example, he pays attention while playing games. For example, while
reading a book, the child may become distracted after a while. You know, when someone from outside says
something, he may turn and look at him, but for example, while playing a digital game, the child focuses on the

game so much that he does not do much when his friend next to him tells him to do this or that, so it increases the
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focus." Similarly, T4 mentioned "I can say that digital games increase attention. For example, it increases focus,
that is, focusing on that event or that question at that moment. It can be seen that he or she is focusing on." In this
regard, T8 remarked, "As | just said, | am making these digital games in the form of a competition, which I usually
use at the end of the unit or at the end of the topic. Since there is a competition among the students, they inevitably
pay attention to a lesson.” T7 stated, "Digital games help students learn how to educate students, especially in
this environment of the internet age in the 21st century, where students are constantly in touch with computers
and the internet. How can | attract them to lessons, how can | include them in this environment, how can | help

them attract their attention? It can give great clues to your questions."

Table 3. Teacher Views intended for using Digital Games in Science Education

Theme Category Codes Teachers f
Helps gather attention. T1, T3, T4, T5,T6, T7 6
Enables permanent learning. T1,T4,T6, T7 4
Detects deficiencies. T5,T8 2
Ensures that questions are solved carefully. T3 1
Use of
Effective in motivation. T3 1
digital Educational )
) Makes the lecture effective. T3 1
games in nature of ) ) )
. Appeals to different types of intelligence. T5 1
science games
. Turns the abstract into the concrete. T7 1
education
Allows concepts repetition of concepts. T2 1
Provides better learning. T3 1
Increases academic success. T4 1
Intensifies learning. T4 1

T6 expressed his/her view on the subject of digital games providing permanent learning as follows: "Although |
explained the same subject with a few techniques during the lesson, | saw that the student did not remember it,
but when you showed this in the game, the student drew his/her attention by saying, 'You mentioned this in the
last game, teacher." It also makes it memorable, | see that it stays in mind because the student is having fun and
is involved in the game and answers his own work while playing the game.” T7 said, "The creation of a sweet
competitive environment among the students during the game. Also digital game helps students both learn by
having fun and have a permanent learning. It contributes greatly to learning. That's why using digital games in

most units in science education would be beneficial and positive."

At the point of identifying students' deficiencies, while T5 said "As | said, my students evaluate themselves, |
evaluate them. In this way, | reveal their shortcomings.", T8 gave him/her view "Since there is already competition
for students. Inevitably, they pay attention to a lesson, and in this way, the student who does not actually know or
does not listen somehow learns his/her shortcomings."

Within the scope of the research, codes, categories and themes obtained from teachers' views regarding the

question "Are there any effects the digital games which you use in your lectures have any effect on students?"
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was presented in Table 4.

Table 4. Teacher Views intended the Effects of Digital Games on Students

Theme Category Codes Teachers f
Attracts students’ attraction. T1, T2, T3, T5, T6, T7 6
Ensures learning with fun. T2, T3, T4, T6 4
Provides active participation in the lectures. T1,T3,T4,T6 4
Makes students love school, lectures and teachers. T1, T2, T3 3
- Increases willingness and curiosity. T1, T3, T6 3
Positive
Takes the lectures out of monotony. T1 1
effects o ) )
Supplies different viewpoints T6 1
Improves coping with distractors. T4 1
Effects Gains productivity. T6 1
of digital Accelerates the learning process. T8 1
games on Leads to addiction. T1, T3, T4, T6,T7, T8 6
students Can cause boredom and reluctance. T1,T4,T7, T8 4
Creates an environment of competition and chaos. T4, T7, T8 3
Can give rise to lack of control. T1,T2,T6 3
. May bring about inability to focus. T4, T7 2
Negative S
Increases perception difficulties. T4,T6 2
effects _ o
Can negatively affect sociability T3, T8 2
Could make classroom management difficult. T4,T5 2
May trigger defeat of the purpose. T2, T7 2
May not appeal to all students. T6 1

When Table 4 is examined, it is seen that teachers expressed both positive and negative views regarding the effects
of digital games on students. While teachers stated that digital games attract students' attention, enable learning
with fun, ensure active participation in the lesson, make them love the school, the lecture and the teacher, and
increase willingness and curiosity as a positive effect; as a negative effect, they stated that digital games lead to
game addiction in students, can cause boredom and reluctance, create a competitive environment and chaos, give
rise to lack of control. Teacher T5 said regarding digital games attracting students' attention: "Frankly, | think my
students are more interested when | use digital games in my lessons. "I think their interest and attention in the
lesson has increased even more." While T1 mentioned, "When we turn the lesson into a game, the child becomes
more interested in the lesson because they are already involved with the computer.” similarly T2 said, "Because
they have fun thanks to the games, they like school and the lesson a little more, they embrace it a little more, and

they show a little more interest in the science lesson."

Regarding the fact that digital games enable learning while having fun, T3 said, "Plus, | saw that such requests
were increasing, | saw that the enthusiasm was increasing. They have fun because | realized that they learn by

having fun." Similarly, T6 pointed out "I saw that their desires and enthusiasm increased thanks to digital games."
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T2 used the expression "When this is the case, it actually has a positive impact on many children who are addicted

to technology. Children have fun and learn while having fun. | see that learning has become easier."

T3 said regarding digital games enabling students to be active: "So, when | play such games in the lessons and
myself, | see that even my students, who are very quiet, participate in the lesson very, very actively. I'm even
surprised. While | can say that it provides active participation positively. " T4 emphasized that "It ensures the
participation of all students in the lesson, including the students whose participation in the lesson is low." T6 also
expressed this as follows: "I think it is a playground that attracts the attention of students, allowing them to

participate in the lesson more actively and productively.”

In terms of making him or her love the school, the teacher and the lecture, T1 said the following sentence:
"Because student does different activities in science class or against the teacher here, students starts to love the
lesson and starts to love the teacher because student does loves the things.” In addition, T2 said, "Thanks to digital
games, students now have a lot of fun in schools. Because they have fun thanks to the games, they love school and

the lesson a little more, they embrace it a little more, and they show a little more interest in that lesson."

Regarding increasing interest and curiosity, T1 gave him/her view "When the child enters the lesson, the first
thing he or she gives is that child becomes more curious about the lessons by saying things like, "When will we
play, when will we do, let's do this, too." " T3 said, "Students' interest and curiosity is always about digital games.

In this way, their interest in the lesson increases. | mean, I think from the perspective of our own students."

Teacher T7 said regarding game addiction: "Since digital games are played on the internet, students may become
more addicted to internet addiction in this period when internet addiction is at the peak. It's like plucking out your
eyes when you want to do eyebrows. In other words, there is an educational game aspect, but if you make it
permanent, as they say, too much of anything is bad. Here too, internet addiction causes us huge problems." In
parallel with this, T1 mentioned "Plus, there may be a situation of doing too much. In other words, it can be
addictive for students who especially love computers. "For example, if it is an hour or 15 minutes game, | throw

it in. For example, 'l may not get up because I am studying in front of the computer for 3-4 hours’."

Regarding the fact that students may get bored with the subjects or become uninterested in the lessons, T7 used
the expression "If we make the student play the digital game constantly, situations such as boredom and reluctance
may arise in the student.”" Similarly, T8 said "They cannot play digital games for a long time. Student made the
sentence. They get bored after a certain thing. " T1 said "There are 7 units and | definitely do not skip the game
at the end of each unit. For example, these games are repeated at least 7 times, but children get bored towards
the last units."

Intended for creating a competitive environment and chaos T7 said "Due to the competitive environment,
sometimes students cannot behave maturely, and because they do not behave maturely, misunderstandings can
cause an argument among students. This competition can turn into a chaos and a fight between students. When

the student loses the game, they cannot digest it. They say ‘I don't want to play it again’ or ‘it is wrong’. Anything
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can be a problem. I don't know, how can | say it? Child looked from someone else, etc., there are such different
conversations.” With a similar expression, T4 said, "For very ambitious students, shouting, talking loudly, if it is
a competitive digital game, it can be a competition, and if it is a competitive game, it can be a problem for the
student who cannot handle it." As a matter of fact, T8 formed the sentence. "I usually make these digital games

that I use in the form of competitions. Since students are competing in competitions, negativities inevitably occur."

Regarding causing lack of control, T1 used the expression "Then this time student uses it as an excuse to his family
to study and plays other games. For example, you know, he or she can use it on worthless things. In that sense,
there may be lack of control because the family does not have knowledge." While T2 said "I think there should be
a balance. Because if used excessively in lessons, it can cause lack of control.” T6 also pointed out "Other than
that, sometimes they may choose games that are not appropriate for their age. | can control it when they are on
their own, but only when they are with me. | mean, since | allocate a certain amount of time for the lesson, not
the whole lesson, but a certain part of it, there is no problem during the lesson, but when they play these by

themselves at home, they cannot control the time and they waste a lot of time."

Within the scope of the research, codes, categories and themes obtained from teachers' views regarding the
question "Is there any difference between science teaching with digital games and science teaching without digital

games?" was presented in Table 5.

Table 5. Teacher Views intended the Difference between Science Teaching with Digital Games and Science

Teaching without Digital Games

Theme Category Codes Teachers f
Involves all students actively in the lectures. T1,T2, T4 3
Creates an environment for group work. T1, T8 2
Science i . .
Provides figures out the subject T4, T7 2
teaching )
Draws attention. T5,T7 2
withand  Thereisa ] .
. ] Helps with studying. T2 1
without difference o
. Increases motivation. T7 1
digital
Takes away from memorization. T7 1
games
Arises the effectiveness of lectures. Tl 1
Allows to be carried out experiments T3 1

In Table 5, teachers said that there was a difference between science teaching with digital games and science
teaching without digital games. All teachers stated that this difference was in favor of digital games. Teachers
emphasized that thanks to science teaching with digital games, all students actively participated in the lectures,
understood the topics, and created an environment for group work. Regarding the active participation of all
students in the lectures, T1 made a sentence as follows: "You know, you can involve all the students, thanks to the
digital game." Likewise, T2 said "It attracts more attention, especially from students with lower academic levels.
Since our aim is to involve every student in the lesson and we want every student to participate, we use these
games for this purpose.” T4 gave the view "Child, for example, when I explain the subject, there is something
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missing. "They can complete it with games, or | think digital games are very effective for all students, including
students who do not attend the class.”

Regarding the comprehension of the subjects, T4 said "l just mentioned, the simplest thing is that it is better to
understand the subject. So, for example, when | explain the subject to a child, there is something missing. " While
T7 expressed a view as follows: "Without digital games, various situations may occur such as the student getting
bored in the normally taught lesson, the student not being able to achieve a small goal in the lesson, or not being
able to understand what the teacher is teaching, or the student not being able to fully understand what the teacher

is giving."

T1 as regard preparing the environment for group work: "Due to the crowdedness of normal classes, it is generally
through presentation, that is, the progress of the subjects is a little more teacher-centered, but in the digital game,
for example, the children are in the form of groups rather than individuals, competitions are generally effective
in crowded classes. He made the sentence. " In this context, T8 said "Digital games attract the attention of today's
children more, since they are in a game style, they can participate in more activities and group participation is
easier with these digital games."”

Within the scope of the research, codes, categories and themes obtained from teachers' views regarding the
question "Is there any relevance between digital games which you use in your lectures and science learning

outcomes?" was presented in Table 6.

Table 6. Teacher Views intended the Relevance between Digital Games and Science Learning Outcomes

Theme Category Codes Teachers f
Prepared according to science T1, T2, T3, T4, T5, T6, T7, 8
) learning outcomes T8
The relevance There is a ]
Aimed at the knowledge and T1,T2,T4,T5,T8 5
between relevance )
o comprehension level.
digital games . ] ] )
] Associated with technological gains.  T5 1
and learning i i i
) Contains non-obtainable questions. T1,T3 2
outcomes Thereisno a .
Does not measure metacognitive T8 1
relevance
level.

When Table 6 is examined, it is seen that teacher mentioned that there is a general relevance between digital
games and science learning outcomes. For instance, all teachers emphasized that digital games were prepared
taking science learning outcomes into consideration. In this regard, T6 said "Some game styles have been adapted
as end-of-unit, unit- by-unit, and | see that many of them are made by students in other schools. In other words,
games are made that are exactly compatible with the achievements. That's why they have a harmonious
relevance." Similarly, the majority of teachers stated that digital games measure sub-cognitive skills such as
knowledge and comprehension. T4 who one of the teachers, explained this relevance as follows: "So, in the

learning outcomes, things like 'knows', 'this is what student does', 'this is what he designs' are usually mentioned,
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and here are the learning outcome sentences. Generally, games are played at the knowledge and comprehension
level for gain. So the games | play are at this level. Let me put it that way." he explained. Besides, T2 said, "The
games we play are all about gains. It consists of questions about the knowledge level and concept level in the
learning outcomes related to our units. Therefore, we can say that it is directly in line with our annual plan. We

can say that it is compatible with the curriculum.”

Although teachers pointed out that digital games and science learning outcomes were related, they also mentioned
cases from which there was no relevance. In this context, T8 said "To be honest, digital games can achieve
cognitive gains at the level of meaningful knowing and understanding, but other than that, it is a little more
difficult to reach the practical stages. That is to say, digital games aim mostly to repeat theoretical information.
In other words, there are mostly no questions that will affect higher-level cognitive thinking." On the other hand,
T1 emphasized that there can be questions and activities other learning outcomes in digital games and expressed
his/her view as follows: "Digital games are mostly related to science learning outcomes, but we also encounter

questions or activities other than learning outcomes."
Within the scope of the research, codes, categories and themes obtained from teachers' views regarding the
question "If you had to design a digital game for a science lecture, what kind of game would you design for which

subject?" was presented in Table 7.

Table 7. Teacher Views intended for Designing a Digital Game for Science Lecture

Theme Category Codes Teachers f
Systems in our body T6,T7, T8
Designing a Abstract subjects T1,T3 2
o 5th or 6th
digital grade Subjects such as heat, temperature and force T2 1
game for Subjects that can be matched T5 1
science Chart reading subjects like speed T6 1
class Heredity T4 1
8th grade ) ) ) )
Physics subjects such as pressure and simple machines T2 1

When Table 7 is examined, it is seen that if teachers designed a digital game, they would design it to be suitable
for the 5th or 6th grade level or the 8th grade level. As a matter of fact, T6 stated that he/she would design a game
for the 6th grade about the systems in our body and said "At the sixth grade level, about the systems in our body.
Because when | was explaining this to my students, | was thinking of designing matching games that could teach
and explain these concepts, both because of the limited time and because they were encountering foreign concepts
again. To make it more memorable. Because they are really struggling. The subject of the systems in our body is
very intense." T1 also said that he/she would design a game at the 5th grade level and for abstract subjects. He/she
expressed his/her view as follows: "I would consider designing on incomprehensible subjects, and I think it would
be much more useful on verbal subjects, that is, on subjects that remain verbal and abstract. Because the majority
of students have difficulties, especially with abstract subjects, but I think it is much easier to understand when we

concretize it and turn it into a game. Especially to the fifth grade level."”
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T2, stated that he/she would design a game 8th grader, on the subject of heredity and said "I would probably
design experimenting games involving physics subjects, such as the subject of pressure or the subject of simple
machines. Especially in subjects where dependent and independent variables are frequently asked during the
experiment phase, such subjects can be set up. So, if | were to design it myself, the first thing | would design would
be on physics subjects, and the first thing | would design would be, does a student know the dependent variable
and the independent variable while doing an experiment? Will he or she be able to achieve a result by changing

the dependent independent variables on the game or not? I'd like to check this out."”

Discussion and Conclusion

Results obtained in the research, which was conducted to determine the views of science teachers regarding the
use of digital games in science education were explained in five themes. These themes are respectively, the use
of digital games in science education, the effects of digital games on students, science teaching with and without
digital games, the relevance between digital games and science learning outcomes, and designing digital games
for the science lecture.

Use of Digital Games in Science Education

Within the scope of this theme, science teachers expressed the view that digital games used in science education
are a tool to help students gather their attention. The result reached by Demirel (2002) supports the finding of this
research. As a matter of fact, Demirel (2002) had emphasized that even students who cannot pay attention to
lectures can achieve successful learning by ensuring active participation through digital games. Thus, it can be
said that digital games are a teaching technology that can be chosen to provide that students can participate in

lectures by focusing their attention.

Another result reached within the framework of this theme is that digital games enable permanent learning. In this
context, it is obvious that the benefits of digital games in the learning and teaching process intersect with both the
research results and results in the literature at many points. Frankly, Usta and Giintepe (2019) revealed that
designing digital games is a method that supplies the permanence of knowledge and positively affects the learning
process, which can form the basis of this research findings. In a similarly conducted meta-analysis research, it is
also seen that the use of digital games in science learning supports the permanence of information significantly
(Riopel et al., 2020). Based on this, it can be stated that digital games contribute to students' permanent learning

of information.

Effects of Digital Games on Students

Within the scope of this theme, teachers stated that the positive effect of digital games on students was to they
help gather attention in the lecture. There are similar results in the literature. For instance, in a research conducted
by Razak et al. (2012), teachers found the use of digital games in education exciting, enjoyable and interesting.

Moreover, Toran et al. (2016) stated in their research that the reason why digital games are preferred by children
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is that they are interesting and fun, and they also emphasized that this is the most important reason for them to
prefer digital games. These findings support the research result. Based on the research results and studies in the
literature, it can be said that digital games are an effective teaching technology to be used to attract students'
interest in the lectures.

Within the scope of this theme, teachers pointed out that another positive effect of digital games on students is
that they enable learning while having fun. Similarly, in a research conducted by Papadakis (2018), it was
underlined that digital games are a useful way for students to learn effectively, thanks to their intriguing and
motivating applications. When we start from here, it can be expressed that students not only learn science subjects
but also have fun thanks to digital games, within the framework of the research and found researches in the

literature.

Within the scope of this theme, teachers emphasized that the negative effects of digital games on students lead to
game addiction. As a matter of fact, the result obtained by Giiler et al. (2017) supports the finding of the research.
Giiler et al. (2017) determined that teacher candidates’ negative views on using games in lectures stemmed from
addiction and loss of connection with the real world. With a similar statement, Horzum (2011) concluded that
game addiction is in primary school students, especially 4" grade students. In addition to these results, Haris
(2001), in his meta-synthesis research, deduced that one of the prominent negative effects of digital games on
students is game addiction. Therefore, it can be said that although digital games have many positive effects, they

also have negative effects, and digital game addiction is at the top of these negative effects.

Science Teaching with and without Digital Games

Teachers specify that students participate in lectures actively thanks to science teaching with digital games.
Similarly, Sar1 and Altun (2016) stated that by means of digital games, students' interest and motivation in the
lecture increased and their participation in the lecture became more active. Besides, Hamari et al. (2016) signified
that digital games increase students’ active participation in lectures (concentration, interest, etc.), in this way, they
concluded that they participated in the learning process more effectively. Based on these results, it can be
emphasized that thanks to science teaching with digital games, students like digital games more and participate

more willingly and actively in lectures with such applications.

Another finding obtained within the scope of this theme is that digital games allow students to work in groups,
that is, to be cooperate. In the research conducted by Sanchez and Olivares (2011), the effect of digital games on
problem solving and collaboration skills was examined. The results of the research indicated that similar results
to the present research and it was revealed that the problem solving and cooperation skills of the experimental
group improved more. Similarly, Sarigam (2019) stated in his research that 61" grade secondary school students
worked in teams while using the Minecraft game, and this enabled them to communicate. It can be interpreted
that students playing these games in groups and the high level of cooperation within the group have evolved the

students' cooperation skills.
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The Relevance between Digital Games and Science Learning Outcomes

All teachers whose views were taken within the scope of the research pointed out that digital games were prepared
in accordance with science learning outcomes and that the designed digital games satisfied the knowledge and
comprehension level of Bloom’s taxonomy in the cognitive field. As a matter of fact, in the research of Arslan
and Costu (2022) emphasized that digital games improved learning outcomes in cognitive, affective and psycho-
motor fields, enabled a repetitive learning experience and is a feasible and effective teaching technology for
students On the one hand, Bozkurt (2014) stated that digital games make a positive contribution to cognitive

learning.

Based on these results, it was concluded that digital games measure the gains in the sub-cognitive level of the
Bloom taxonomy. Unlike the results of this research; Tiiziin and Bayirtepe (2007) made inferences that digital
games increased academic success by supporting individuals affectively. On the other hand, Tuzln (2006)
determined that they strengthened hand-eye coordination in psycho-motor terms. The reason for this may be that
digital games are designed to measure affective and psycho-motor fields rather than just measuring the cognitive
fields.

Designing a Digital Game for the Science Lecture

The majority of the teachers who participated in the interview said that if they had designed a digital game, it
would be for the fifth or sixth grade level of secondary school. Similarly, Karamustafaoglu and Kili¢ (2020) state
that digital games can be preferred by students in this period, on the grounds that the secondary school period is
considered as the transition to the abstract period. However, it was determined that them researches were
conducted for pre-school students. In researches executed on digital games, the selection of primary school
students as samples brings to mind the possibility that it might be appropriate to start from smaller groups in order
to ensure the effectiveness of digital games in primary education. Supporting the idea put forward, in a research
emphasized that digital games in education and training are suitable for all levels, yet are more suitable for younger
ages such as preschool (Ulker and Blbiil, 2018). From this perspective, while primary school students are in the
process of making sense of scientific concepts in their minds thanks to digital games, they can also reach results

through trial and error. That’s why it needs to be used more effectively at the primary education level.

Furthermore, the majority of teachers stated that the digital games they would design would be aimed at systems
unit in our body. They emphasized that the reason why they chose this unit was that systems in our body unit
contains completely abstract subjects and students have difficulty comprehending them. As a matter of fact, Clark
et al. (2014) concluded that digital games are a teaching technology that helps students learn and supports their
understanding of abstract subjects and concepts. In another research, it was induced that when digital games were
used in lectures, students concretized abstract concepts and eliminated misconceptions (Cakiroglu et al., 2009).
Based on these results, it can be deduced that digital games are an effective technology, especially in science

teaching subjects included abstract content.
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Recommendations

Recommendations that can be made in accordance with results obtained from the research as follows:

e Based on the views of science teachers, it has been concluded that science lectures in which digital games
are used attract the attention of students and they learn knowledge permanently. For this reason, it is
recommended that teachers include digital games while teaching science subjects.

e It has been determined that digital games are aimed at measuring the sub-cognitive domain in Bloom's
taxonomy. Digital games can be designed to measure the metacognitive domain in Bloom's taxonomy.

e More digital games can be produce specifically for abstract science subjects, especially systems in our
body.
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Appendix. Interview Form

Hello teacher .............. , I am Neslihan Durmus. I am doing my master's degree at Erciyes University, Institute
of Educational Sciences, Department of Science Education. Thank you for interviewing with me and contributing
to my research. | am conducting the research to determine the views of science teachers who using digital games
in science teaching. For this purpose, | execute interviews with science teachers who using digital games in their
lectures. 1 will ask you 6 questions within the scope of the purpose and problem of my research. The interview
will take approximately 15-20 minutes. | will use a voice recorder during the interview. The reason why | use a
voice recorder is to put on paper your views regarding the questions completely and without changing the purpose.
Only the researchers will have access to the recordings of the interview. Additionally, the voice recording will not
be shared anywhere or anyone.

Demographic features

1. Your place of duty

2. Your teaching experience

3. University you graduated from and year of graduation
4. The digital games which you use in your lectures
5

Frequency of using these games

Interview Questions
1. What do you think about digital games?
i. What do you think about the positive effects of digital games?
ii. What do you think about the negative effects of digital games?
2. What do you think about the use of digital games in science education?
a) What do you think about the educational side of digital games?
3. Are there any effects the digital games which you use in your lectures have any effect on students? If so,
what effect does it have?
i. Does it have a positive effect?
ii. Does it have any negative effects?
4. s there any difference between science teaching with digital games and science teaching without digital
games? What are these differences, if any?
5. Is there any relevance between digital games which you use in your lectures and science learning
outcomes? If so, what kind of relevance is there?
6. If you had to design a digital game for a science lecture, what kind of game would you design for which
subject?

i. What grade level would you design it for?
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