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Abstract: Students’ ability to exhibit positive behavior towards their environment plays a major role
in building a sustainable world in the future. It is important to offer students, who are the subjects
of the digital age, a more interactive and customized technology-focused learning experience. This
study aims to reveal how environmental education supported by digital games affects middle
school students” knowledge, environmentally responsible behaviors, and levels of digital literacy
for a sustainable life. The participants of the research consist of 54 students studying at the 5th grade
level of secondary school. The research was conducted with a pretest-posttest control group quasi-
experimental design, which is one of the quantitative research methods. In the research,
environmental education based on digital games created with web 2.0 tools was carried out. Study
data; It was obtained through environmental knowledge test, environmentally responsible citizen
behavior scale, and digital literacy scale. Study data were analyzed with appropriate statistical
analysis using a statistical program. The research results revealed that environmental education
supported by digital games is effective. It was determined that students’ knowledge level,
environmental behavior and digital literacy scores increased. Based on the research results, it is
recommended that digital games be used to achieve more qualified learning.
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1. Introduction

The necessity of digital environments and their integration to our lives has gained importance
day by day as a result of advancing technology. Accelerating the digitalization process, especially
increasing the interaction with the education and training world, will undoubtedly be valuable. It is
emphasised that it is an absolute necessity to equip the environment or process of learning and
teaching atmosphere with modern technologies (Ristanto et al.,2022) strategical initiatives are also
supported in this regard (Schmidt & Tang, 2020). In order to move education and training processes
to a qualified point, some steps should be taken to digitalize instructional designs, taking into account
the needs of the digital generation. Instructional plans and materials should be created in line with
the developments (Mete & Batibay, 2019). The loss of sufficiency of traditional methods and
techniques in teaching the digital generation (Savas et al.,2022) accelerates the innovations that can
be made in the teaching process. Therefore, the success of educators in taking actions that reflect this
situation in their curricula stands out (Karakus & Er, 2021).

Digital games aim to assist the learning process as a result of the technologies expected to be
brought to the instructional environments. Digital games play an important role to be an instructional
approach used by the educators (Byun & Joung, 2018) since they have a significant potential after
developing rapidly thanks to the modern technology (Zou et al.,2021). They are located in an
important position because it provides students with the opportunity to discover their skills and
knowledge levels (Kaimara et al., 2021). The value of digital games is revealed since the opportunities
it provides, purposes it serves, and potentials it has in the classroom environment are not fully
comprehended (Coleman & Money, 2020). Their catalyst role in facilitating and activating learning
may make digital games a common approach used in the learning process (Chen et al.,2020).
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At this point, the necessity of developing teaching materials produced with digital games, Web
2.0 tools, and artificial intelligence for a sustainable life cycle must be emphasized. The 21st century
is a period of significant change in terms of both environmental issues and digital transformation in
education. Sustainability is of critical importance for the future of humanity. Artificial intelligence is
a tool that has the potential to revolutionize the field of education Peters, 2020). This article will
examine how digital games contribute to sustainability goals in education. Sustainability refers to the
understanding of protecting natural resources and leaving a healthy environment for future
generations. Education plays a critical role in enabling individuals to make conscious and responsible
decisions for a sustainable world. For these goals to be supported, it is necessary for educational
systems to update their curricula and adopt new teaching methods (Luckin et al., 2016; UNESCO
2020).

Researchers focus on the research about digital game-based learning and reveal the potentials
of digital games in the learning process (Behnamnia et al., 2020). They have been considered as an
interesting and motivating form of teaching in the students’ learning processes (Hussein et al., 2019).
Digital games are the applications which help students to improve their learning experiences (Wang
et al., 2022), are engrossing and entertaining (Papastergiou, 2009), increase attitude and motivation
(Sabirly, 2018), improve creativity (Aksoy & Kiigiik Demir, 2019), support retention and enable active
learning (Yang, 2012). They are effective on students’ strategic thinking, fast and accurate decision-
making and problem-solving skills (Turan Giintepe & Donmez Usta, 2017; Hazar et al.,2017). Chen
et al.(2020) emphasise that digital games can be adapted to individual class levels and different age
groups since they are learning tools that make learning process more interesting and effective.
Similarly, Clark et al. (2016) state that games can fulfil the task of providing students with desired
goals and increase effectiveness of the learning environment. Along with that, they are considered
strong tools to teach scientific concepts to students (Lamb et al., 2018). They can create a strong impact
in teaching since they increase individual performances supporting cognitive skills (Ronimus et al.,
2019). Supporting all of these positive impacts in their synthesis study, Arslan and Costu (2022) reveal
the positive impacts of digital games on success, concept teaching, problem solving, creativity, critical
thinking, and motivation. Teacher opinions, which are evaluated in the same way, point to the
positive effects of digital games in education. Reflections of digital games stand out since they make
education entertaining, facilitate learning process, support retention, and increase active
participation (Akgiil & Kilig, 2020). There are many studies that support environmental education
through digital games. Another important aspect of these studies is their direct connection to a
sustainable life cycle. This is because cultivating conscious generations that are aware of the
importance of protecting their environment and preserving nature and biological life starts from here.
While digital games ensure the permanence of learning, they will also facilitate the acquisition of
environmental awareness and its continuity.

The obstacles that could be created by digital games, which are shown as a smart pedagogical
approach and provide numerous contributions to both students and educators in the education and
training process, should not be overlooked. The following are amongst the top potential
disadvantages of digital games: teachers with are lack of adequate educational qualifications, lack of
infrastructure, and limited technological equipment (Kaimara et al., 2021). On the other hand, one
may face some negative situations such as worry about failing, loss of motivation, failure in teamwork
since digital games are considered as competitive environments by some of the students (Bigdeli &
Kaufman, 2017). In crowded classroom environments, implementation difficulties and classroom
management problems may occur (Deng et al., 2020). It is important to create contents appealing to
and suitable for the development levels of students, to take precautions that may threaten their safety,
and to design effective games (Talan & Kalinkara, 2020). In this way, teachers can prevent potential
game addictions that may occur as a result of excessive and uncontrolled gaming behaviours.

As the subject of world life, human beings have been in constant interaction with the
environmental system for centuries (Yanarates & Yilmaz, 2020). Seeing the environment as an infinite
resource, they have used the resources unconsciously, destroyed the ecological balance, created
environmental problems, and started to threaten the life of other living things. Environmental
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problems and pollution have reached very serious level (Efe, 2015; Giilersoy et al., 2002; Kivrak &
Uyanik, 2020). The environmental problems of the 21st century appear as a reflection of the negative
impact of humans on the nature (Aznar-Diaz et al., 2019). The negative suppression of resources in
the Earth system as a result of human activities has signaled many signs of degradation (Barnosky &
Hadly, 2016). Many symptoms are listed such as damage to ozone layer, global warming, water, air,
and soil pollution (Boca & Saragli, 2019). Preventing the deterioration in the world balance can only
be achieved through the people who are the source of the problem. Environmental problems can be
solved by improving the behaviours and attitudes of the people, who are pointed to as the main
reason of environmental problems, towards the nature. At this point, the importance of
environmental education for a sustainable life that can be designed to increase environmental
awareness in individuals and give them responsibility for protecting the environment emerges.

Especially rising generation takes on the responsibility to protect environment and leave a clean
living area for the future. An education system that covers the objectives of shaping people’s actions
and behaviours towards the environment positively, raising them as responsible citizens, giving
them information about it, encouraging them to acquire environmental awareness, leading them to
behaviours such as environmental protection, and ensuring them to take required precautions is
considered quite important (Boca & Saragli, 2019; Celik & Dogru, 2019; Cubukgu et al.,, 2018;
Hoffmann & Muttarak, 2020; Liobikiené & Poskus, 2019; Shutaleva et al., 2020). Ajaps and Forh Mbah
(2022) have been pointed out the need of concentrating on developing an effective education that will
equip individuals with content about protecting their environment. Environmental education is a
protection strategy and consists of various scales focusing on people’s environmental attitudes and
behaviours, social and ecosystem levels (Ardoin et al., 2020). Similarly, Clark et al. (2020) states that
environmental education links human and environmental experiences, equips individuals with
required skills, and enables them to interpret complex situations. To sum up, it is necessary to take a
step to plan an environmental education that advocates our understanding of the environment and
how to position ourselves in it (Bonnett, 2021), concentrates on positive behaviours, opens new doors
to environmental improvements, and provides a safer living space.

When the literature is reviewed, there are national and international studies that use digital-
based games for environmental education and teaching (Arbex et al.,, 2012; Chin & Wahid, 2020;
Fjeellingsdal & Klockner, 2019; Hobbs et al., 2018; Hsiao et al., 2014; Janakiraman et al., 2021; Karasag,
2019; Kaya, 2022; Kirmiziyiiz, Ercan & Bilgin, 2021; Koutromanos et al.,2018; Lee & Kim, 2016;
Morganti et al., 2017; Rahmayanti et al., 2020; Su, 2018; Wang et al., 2023). The active role of teachers
and students in the teaching process can be achieved by being in contact with digital technologies. In
this regard, individuals are expected to develop an understanding to use digital materials and ensure
their sustainability. In this context, individuals need to be provided with an understanding of how
to use digital materials and also sustainability for them. Therefore, it may be important to make the
use of digital games effective in moving education to a more qualified level.This study is a guide for
educators who wish to benefit from digital games since it highlights their use. Creating a pedagogical
framework for the individuals who aim to improve the process of teaching with digital games is one
of the study objectives. It will be able to guide individuals to create fundamental understanding and
shape the process of teaching. On the other hand, it is also clear that it will make important
contributions to the literature in terms of performing an effective environmental teaching. As a matter
of fact, this study, which aims to raise environmental awareness at the secondary school level, may
stand out. It will be valuable to perform environmental education of utmost importance effectively
and meaningfully. It is an answer to the questions about how and with what methods environmental
teaching can be performed in secondary school level. It will also enable the individuals considered
away from the natural environment to get closer to the environmental contexts through digital
games. However, when the outcomes of the teaching are evaluated; students may be faced with the
possibility of activating their environmental actions, gaining environmental protection behaviors,
and changing their knowledge levels. They can also create the opportunity to bring students together
with digital materials. Potential recommendations under the study will be able to guide researchers
and educators. Thus, this study aimed to reveal the impact of environmental education supported by
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digital games on secondary school students’ knowledge, environmentally responsible behaviours,
digital literacy levels, and determine their opinions about them.
Based on the purpose of the study, the research questions to be answered are listed respectively:

1. Is there a statistically significant difference between the environmental knowledge test scores of
the experimental and control group students before and after the application?

2. Is there a statistically significant difference between the environmentally responsible citizen
behavior scores of the experimental and control group students before and after the application?

3. Isthere astatistically significant difference between the digital literacy scores of the experimental
and control group students before and after the application?

2. Research Methodology
2.1. Research Design

This study was conducted with a quasi-experimental design with a pretest-posttest control
group, based on quantitative research methods. In the research aiming to determine the effect of
digital games, a quasi-experimental design with a pre-test and post-test control group was used.
Studies based on the relevant design are frequently used in the field of education, allowing
researchers to compare measurements after application and test their effects on different independent
variables (Biiyiikoztiirk et al., 2016; Fraenkel et al., 2012). Experimental procedure was carried out
with the students selected as experimental group in the study, and they were provided with
environmental education supported by digital games. Routine instruction was provided to the
students designated as the control group, in accordance with the existing curriculum. The current
curriculum includes teaching that is carried out by following textbooks and where technology-
supported web 2.0 applications are not preferred. In this regard, the students were made to do the
activities in the book, the subject was explained directly via slides, and questions and answers were
used. Before and after the procedure, a knowledge test, environmentally friendly citizen behavior
scale, and digital literacy scale were applied to both groups.

2.2. Working Group

Study group of the research consists of secondary school students who were studying in a public
school located in Istanbul during the 2023-2024 academic year. Study was carried out with a total of
54 students who were studying in the 5th grade. Study group was created with convenience
sampling, which is one of the purposeful sampling methods. The purpose of this sampling type is to
give researchers acceleration and practice (Baltaci, 2018; Creswell, 2012; Yildirnm & Simsek, 2018).
Therefore, this study aims to reach the study group easily and collect the data healthily. Involved in
the study, 54 students were divided into experimental group (n = 27) and control group (n = 27). It
was planned to perform the education supported by digital games with the experimental group and
based on traditional methods with the control group.

2.3. Instruments

Depending on the study purpose, environmental knowledge test, environmentally responsible
citizen behaviours scale, and digital literacy scale were used as the quantitative data collection tools;
as qualitative data collection tools, interviews regarding the environment and the implementation
process were used.

2.4. Environmental Knowledge Test

Human and environmental knowledge test developed by Ekinci (2019) was used in the study.
The test consists of 25 multiple choice questions. The highest score students can get from the
knowledge test is 26 and the lowest score is 0. Difficulty levels of the items in the achievement test
range between 0.33 and 0.73. The average discrimination difficulty in the test range between 0.31 and
0.76, and overall test discrimination is high. The KR-20 reliability coefficient of the academic
achievement test is 0.83. Therefore, it is possible to say that the achievement test is quite reliable, has
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medium difficulty, and consists of very good and good questions. The required permissions to use
the achievement test in the study were obtained from the researcher via email.

2.5. Digital Literacy Scale

Digital literacy scale developed by Pala & Basibiiytik (2020) was used in the study. The scale was
developed for the secondary school age group. It is in the type of 5-point Likert scale and consists of
21 items. It was graded as always, often, sometimes, rarely, and never from 1 to 5. It consists of four
sub-dimensions as data processing, communication, security, and problem solving. It has a
Cronbach’s alpha reliability coefficient of 0.877. In this respect, it is possible to say that digital literacy
scale is valid and reliable to be used in the study. The required permissions to use the scale in the
study were obtained from the researcher via email.

2.6. Environmentally Responsible Citizen Behaviour Scale

Environmentally responsible citizen behaviour scale developed by Ozden (2011) was used in the
study. The scale was developed for the students in secondary school. It was graded from 1 to 5
expressing never, rarely, sometimes, often and always. Consisting of a total of 27 items, the scale
comprises four sub-factors as environmental development, waste recycling, environmental activism
and resource conservation. The Cronbach alpha coefficient of the scale is 0.92. Therefore, it is possible
to say that scale’s validity and reliability are sufficient. The required permissions to use the scale in
the study were obtained from the researcher via email.

2.7. Procedures

Application process in the experimental group, with which the education was performed using
digital games, covers 18 lesson hours in each step. Application process and duration were shaped
based on the curriculum. The study was carried out under the theme of “Doga ve Evren (Nature and
Universe),” which is a theme related tothe environment within the scope of Turkish lesson
curriculum. Considering the main ideas of the reading texts in the textbooks, education was shaped
and performed. Environmental education was carried out face-to-face with the students in the
classroom environment. 6 different digital game activities were created by the programme used in
the study. The steps for the application process followed with the students in the experimental group
are given on Table 1.

Table 1. Implementation Process Steps Followed by Experimental Group Students.

Lesson Hours Application Process
Pre-Test Measurements of the Knowledge Test and Scales
Introduction and Trial of the Learning Apps
Evaluation of the Students’ Prior Knowledge
Watching the Video and Interpreting it through Discussion
Game Activity Introducing the Concepts Related to the Environment
Game Activity Explaining the Relation between Human and Environment
Game Activity for the Fundamental Environmental Problems
Game Activity for the Environmental Protection
Game Activity for the People’s Environmentally Friendly Behaviours

Game Activity for the Conservation of Biodiversity.

W = = N N R R R o= =) N

Interpreting the Reading Texts Selected for the Theme
2 Post-Test Measurements of the Knowledge Test and Scales

Total 18 Lesson Hours
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In Table 1, the steps for the application process carried out with the students in the experimental
group can be seen. Experimental group students were provided with an education through “Learning
Apps” programme with interactive elements, which is one of the web 2.0 based digital game
applications. In the first step, trial application was performed on a sample model and the programme
was introduced to the students. Prior to the application, pre-test measurement was performed with
the knowledge test, environmentally responsible citizen behaviours and digital literacy scale. In the
next step, students’ prior knowledge about environment was revealed, and a brief lesson was
performed in this process. Prepared for the theme of environment with Learning Apps, 6 different
interactive digital game activities were applied on the students with sub-topics based on puzzle,
competition, and matching. Prior to the activities, a video was played on the application. Activities
were prepared based on the sub-topics of introduction of the concepts of environment, relation
between human and environment, fundamental environmental problems, environmental protection,
environmentally friendly behaviours, and biodiversity. Each digital game activity was applied in
turn. The activities were focused on students, and in the first stage, students were included in the
process carried out by the teacher. During the course of application, teacher tried to create an
atmosphere of discussion asking questions to the students and involve them in the process. In the
last step, scales were applied again to reveal the post-test measurements of the tests whose pre-test
measurements had been already performed. Of the18-hour application process, 4 hours were devoted
to the application of the tests and 11 hours to the application of the activities. In addition, reading
texts related to the theme were read and interpreted within 3 lesson hours. Interviews were
performed with the students in the experimental group. The photographs of the digital game
activities and application process are given in Figure 1.

GEVRE [GIN DOGRU
OLMAYAN BIR
DAVRANIS

Figure 1. Photographs of the Digital Game Activities and Application Process.

2.8. Data Analysis

Data that were obtained from the students using qualitative and quantitative data collection
tools were analysed. Knowledge test, environmentally responsible citizen behaviour and digital
literacy scale were transferred to the SPSS statistics programme and analysed. In the knowledge test,
true answers were coded as 1 while wrong answers and unanswered questions were coded as 0.
Answers given to the environmentally responsible citizen behaviour and digital literacy scales were
coded from 1 to 5. Each of the data transferred to the programme was controlled and normal
distribution of the data was examined prior to the analytic procedure. Parametric tests were used
during the analytic process. Values were calculated for the mean score and standard deviation of the
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experimental and control groups. Unpaired t-test was used to compare the pre-test and post-test
achievement scores of the experimental and control groups.

2.9. Ethical Process of Research

Ethical principles were complied with without any intervention by the researcher during the
initiation and completion of the research process. Participants participating in the research were
informed that the data obtained from the research would be used only for scientific purposes and
that their confidentiality would be protected. Necessary permissions for each measurement tool used
in the study were obtained from the researchers. Additionally, ethical permission was obtained from
Yildiz Technical University Ethics Committee (Date: 2023, Subject: Ethics Committee Decision
2023/..).

3. Research Results

Table 2 demonstrates the analytic unpaired t-test results of the students’ pre-test scores.

Table 2. Results of the Pre-Test Scores for the Knowledge Test.

Groups N X Sd daf t P
Experimental 27 12.40 2.253
Control 27 11.18 2.590 52 1.849 .070

In Table 2, one can see the mean value of the experimental group students’ pre-measurement
scores in the knowledge test is 12.40 and the value of standard deviation is 2.253 while the mean
value of the control group students’ pre-measurement scores in the knowledge test is 11.18 and the
value of standard deviation is 2.590. In the values of pre-test scores for the knowledge test, one can
also see that there is not a significant difference (t=1.849; p>.05) between the values of the groups’
scores.

Table 3 demonstrates the analytic unpaired t-test results of the students’ post-test scores.

Table 3. Results of the Post-Test Scores for the Knowledge Test.

Groups N X Sd df t p
Experimental 27 15.81 3.658
Control 27 12.40 2.706 52 3.890 .000

In Table 3, it can be seen that the mean value of the experimental group students’ post-
measurement scores in the knowledge test is 15.81 and the value of standard deviation is 3.658 while
the mean value of the control group students’ post-measurement scores in the knowledge test is 12.40
and the value of standard deviation is 2.706. In the values of post-test scores for the knowledge test,
one can also see that there is a significant difference (t=3.890; p<.05) between the values of the groups’
scores.

Table 4 demonstrates the analytic unpaired t-test analytic of the students” pre-test scores.

Table 4. Scale Results of the Pre-Test Scores for the Environmentally Responsible Citizen Behaviour

Scale.
Groups N X Sd df t P
Experimental 27 3.01 .6690
Control 27 2.89 6723 52 631 531

In Table 4, it can be seen that the mean value of the experimental group students’ post-
measurement scores in the environmentally responsible citizen behaviour scale is 3.01 and the value
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of standard deviation is .6690 while the mean value of the control group students’ post-measurement
scores in the environmentally responsible citizen behaviour scale is 2.89 and the value of standard
deviation is .6723. In the values of pre-test scores for the environmentally responsible citizen
behaviour scale, one can also see that there is not a significant difference (t=.631; p>.05) between the
values of the groups’ scores.

Table 5 demonstrates the analytic unpaired t-test results of the students’ post-test scores.

Table 5. Results of the Post-Test Scores for the Environmentally Responsible Citizen Behaviour

Scale.
Groups N x Sd af t P
Experimental 27 4.00 9102
Control 27 3.04 7643 52 4.198 .000

In Table 5, one can see the mean value of the experimental group students” post-measurement
scores in the environmentally responsible citizen behaviour scale is 4.00 and the value of standard
deviation is .9102 while the mean value of the control group students’ post-measurement scores in
the environmentally responsible citizen behaviour scale is 3.04 and the value of standard deviation
is .7643. In the values of post-test scores for the environmentally responsible citizen behaviour scale,
one can also see that there is a significant difference (t=4.198; p<.05) between the values of the groups’
scores.

Table 6 demonstrates the analytic unpaired t-test results of the students’ pre-test scores.

Table 6. Results of the Pre-Test Scores for the Digital Literacy Scale.

Groups N x Sd df t p
Experimental 27 3.61 4751
Control 27 3.52 4194 52 723 473

In Table 6, one can see the mean value of the experimental group students” pre-measurement
scores in the digital literacy scale is 3.61 and the value of standard deviation is .4751 while the mean
value of the control group students’ pre-measurement scores in the digital literacy scale is 3.52 and
the value of standard deviation is .4194. In the values of pre-test scores for the digital literacy scale,
one can also see that there is a significant difference (t=4.198; p<.05) between the values of the groups’
scores.

Table 7 demonstrates the analytic unpaired t-test results of the students’ post-test scores.

Table 7. Results of the Post-Test Scores for the Digital Literacy Scale.

Groups N x Sd df t P
Experimental 27 4.20 .6190
Control 27 3.63 7214 52 3.133 .003

In Table 7, one can see the mean value of the experimental group students” post-measurement
scores in the digital literacy scale is 4.20 and the value of standard deviation is .6190 while the mean
value of the control group students’ post-measurement scores in the digital literacy scale is 3.63 and
the value of standard deviation is .7214. In the values of post-test scores for the digital literacy scale,
one can also see that there is a significant difference (t=3.133; p<.05) between the values of the groups’
scores.
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4. Discussion

This research aims to reveal the impact of environmental teaching supported by digital games
on secondary school students’ knowledge, environmentally responsible behaviours, and digital
literacy levels, and determine their opinions about it.

Considering the students’ pre-test scores in the knowledge test, it is understood that the
knowledge levels of the groups that will receive environmental education are equal (p>.05). In this
regard, a desired result is obtained in terms of clearly demonstrating the effect of the teaching, since
the groups have a close level of environmental knowledge. One can see a statistically significant
difference (p<.05) in favour of the experimental group even though there was an increase in both of
the groups’ knowledge levels receiving environmental education with traditional methods and
digital games. In this respect, one can understand that digital games prevail in providing individuals
with environmental knowledge compared to traditional teaching. Thus, one can deduce that teaching
based on digital games can be used since it provides individuals with effective results in their
achievement levels. Similarly, literature studies reveal the positive impact of the digital games on
students” knowledge levels and meaningful learnings when used in the instructional processes
performed for different purposes and designed with different applications (Blumberg et al., 2019;
Chandra & Kepirianto, 2021; Chang et al., 2018; Chu & Hung, 2015; Deng et al., 2020; Dogan & Kog,
2017; Hung et al., 2014; Kabak & Korucu, 2021; Khan et al.,, 2017; Yang & Chang, 2013). Along with
that, meta-analysis studies provide evidence to the study results since they reflect positive impact of
digital-based learning on student achievement (Briffa et al., 2020; Byun & Joung, 2018; Lamb et al.,
2018; Riopel et al., 2019; Tokac et al., 2019; Tsai & Tsai, 2020; Wang et al., 2022). On the other hand,
there are other studies in which Learning Apps was used to develop digital games and its positive
impacts were detected during the instructional processes (Cildir, 2021; Fidan Tarhan, 2019; Karadag,
& Garip, 2021; Karamete &Yasar, 2018; Sahin, 2022; Tirk, 2022; Yerzhanova & Maketova, 2018).
Therefore, one can understand that it is effective for students to reach the targeted achievement level
when Learning-Up application with which digital game activities have been designed is added to the
instructional process by the educators.

The research tests the effectiveness of environmental education supported by digital games on
environmentally responsible behavior. There was not a significant difference (p>.05) in the students’
pre-measurement scores of environmentally responsible citizen behaviour scale. However, there was
a significant difference (p<.05) in the experimental group students even though there was an increase
in the values of all the individuals’ post-measurement scores in the environmentally responsible
behaviour scale. In this regard, it is obvious that digital-based teaching is more effective on the
students’ environmental behaviours than traditional teaching. It is possible to reveal the positive
impact of digitisation onpeople’s awareness of environmental responsibility. Giilersoy et al. (2020)
state that one should use the materials prioritising technology based on entertaining and interesting
printed and visual media to create environmental awareness and provide individuals with
permanent behaviour change. On the other hand, it is noteworthy that there are studies that
applications based on different digital technologies can be a sign for the reflections of environmental
education (Bahar & Erten, 2021; Fernandez et al.,2019; Kamarainen et al.,2013; Matsekoleng et al.,
2023; Safitri et al., 2021).

The research focuses on the effect of environmental education supported by digital games on
students’ digital literacy skills. There is no significant difference (p>.05) in the individuals” digital
literacy scale pre-test scores. However, after the teaching process, there was a significant difference
(p <.05) in favor of the experimental group in the final measurements of the classes receiving
environmental education based on digital games. From this perspective, it has been seen that digital-
based teaching is more effective than traditional teaching in bringing digital literacy skills to a
qualified level. Literature studies reveal that web 2.0 technologies and digital games based on them
positively affect digital literacy skills (Baki, 2022; Ekemen, 2022; Eroglu, 2020; Giirleroglu, 2019;
Kasap, 2022; Korkut et al., 2021; Nerse)., 2021). Similarly, Tammaro et al. (2019) emphasize that new
teaching and learning theories need to be reviewed and implemented to improve students’ digital
literacy levels.
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5. Conclusions and Implications

Research findings show that digital game-based teaching has a positive effect on students’
knowledge, digital literacy and environmental behavior levels. For this reason, integrating the
Learning-Up application, which is used in creating digital game activities, into the teaching process
is important in terms of increasing students’ success levels, developing digital literacy skills and
creating environmental awareness. Different digital materials should be used to carry environmental
education to a more qualified level so that future generations can live in a healthy environment and
resource sustainability can be achieved. It is important to make digital games more accessible
materials in order to distract students from boring teaching processes and create an interesting and
fun environment. On the other hand, it is possible to underline that digital game activities can be
created and different applications that can strengthen the game design process should be used. In the
design of digital game materials, attention should be paid to the student’s readiness and student
differences. It is recommended to provide controls to eliminate difficulties that may be encountered
during the use of digital materials and to eliminate connection problems that may occur.

The findings reveal that students in the experimental group who participated in activities
alongside digital games learned more easily, quickly, and enjoyably. This aspect aligns with similar
studies. In the digital age of the 21st century, where everything is consumed rapidly, it is essential to
utilize the very digital tools and artificial intelligence that contribute most to consumption to ensure
the natural continuation of the life cycle and promote environmental awareness. Instead of using
digital content and games that support consumption, we should enrich and develop our educational
approach by integrating digital games and content that support production and sustainability.
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