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ABSTRACT

The purpose of this research is to develop a mobile magazine application (M-IKLIM)
that provides content on climate change for middle school students within the scope
of the TUBITAK (The Scientific and Technological Research Council of Turkey)
2209/A project, and to evaluate the usability of this application. The research was
conducted using the Design-Based Research (DBR) method. The study group
consists of middle school students. The Mobile Application Satisfaction
Questionnaire (MASQ), developed by Namli (2010), was used as the data collection
tool. The obtained data were analyzed using descriptive statistics and correlation
analyses. In the descriptive analyses, the mean and standard deviation values of each
survey question were calculated. In the correlation analyses, the relationships
among the survey data were examined. According to the research results, the M-
IKLIM application was generally evaluated positively by the students. Students
indicated that the application is user-friendly and suitable for its purpose. The
survey results show that the application is generally understandable and not
complex. Correlation analyses revealed that user-friendly interfaces and the safety
of the application increase student satisfaction. However, it was determined that
improvements need to be made in some areas. In future studies, it is recommended
to analyze user feedback in more detail and continuously improve the application
based on this feedback.
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Introduction

The National Aeronautics and Space Administration (NASA) defines climate change as a broad
range of global events primarily resulting from the burning of fossil fuels, which release heat-
trapping gases into the Earth's atmosphere. It can be argued that this definition includes, in addition
to rising global temperature trends, sea-level rise; the loss of large ice masses in Greenland,
Antarctica, the Arctic, and mountain glaciers; disruptions in plant sprouting and flowering; and
extreme weather events (NASA, 2020). Climate change ranks among the foremost factors
increasingly threatening our planet and is viewed as a common concern of humanity (Agiralan &
Sadioglu, 2021; Ar1 & Aydin, 2019; Ministry of Environment, Urbanization, and Climate Change
[MEUCC], 2024; Intergovernmental Panel on Climate Change [IPCC], 2019). Climate change, an
issue beyond an environmental problem on a global scale, is thought to continue affecting the world
in the long term (MEUCC, 2024). It is mentioned that climate change has direct or indirect effects on
many areas, from transportation to tourism, agriculture to industry, health to education, energy to
economy, and politics to culture (Agiralan & Sadioglu, 2021; MEUCC, 2024). Since climate change is
a global problem in terms of its causes and consequences, it is an issue that must be combated
through cooperation (Deliktas, 2021). According to the Intergovernmental Panel on Climate Change
(IPCC), the increase in carbon dioxide levels primarily results from the use of fossil fuels. A
noteworthy second factor is changes in land use, especially deforestation. The IPCC has
demonstrated that as a result of the impact of human activities on the atmosphere, there has been
an increase in global average temperatures. Looking at these data, we understand that climate
change is increasingly intensifying in our country and the world, and continues to remain on the
agenda. If efforts are not made to reduce the causes of climate change, and if awareness, knowledge,
attitudes, and consciousness about climate change are not increased, humanity will face greater
dangers in the coming years (IPCC, 2019). It is observed that many policies have been developed
and action plans formulated regarding adaptation to climate change in our country and the world.
Many institutions, such as Turkey's 11th Development Plan, the climate change action plan, and the
Ministry of National Education's (MoNE) climate change action plan, have taken steps on this issue.
Increasing environmental protection awareness and consciousness in all segments of society, and
ensuring the internalization of this issue, is considered one of the important goals of the 11th
Development Plan.

Theoretical Framework
Climate Change Education in Turkey

Studies by Aktas (2019), Dere and Cinikaya (2023a, 2023b), and Giilersoy and Giilersoy (2023) have
examined climate change education programs and through which courses climate change education
is provided in Turkey. These studies show that climate change is covered at elementary, secondary,
and high school levels, particularly through courses such as science, geography, social studies,
biology, and environmental education. In these courses, the aim is to instill environmental
awareness in students and ensure they have knowledge about climate change. Currently, starting
from the 2022-2023 academic year, the Environmental Education and Climate Change course has
begun to be taught as an elective course for a total of 72 hours, 2 hours per week, for middle school
students in grades 6, 7, and 8. The formation of the Environmental and Climate Change curriculum
and the initiation of this course as a separate subject indicate that the Ministry of National Education
(MoNE) is increasingly giving importance to climate change education. Additionally, MoNE, in its
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climate change action plan announced in September 2022, has considered conducting awareness and
consciousness-raising activities in educational institutions about the effects of climate change as one
of its main objectives.

Studies on Climate Change Education

In the literature review, a significant increase has been observed in recent years in studies that draw
attention to climate change education. Many of the studies in this field are diagnostic in nature
(Akbulut & Kaya, 2020; Ay & Yal¢in Erik, 2020; Aydin, 2015; Dal et al., 2015; Tok et al., 2017). A
significant portion of the studies conducted on the topic (Barak & Gonenggil, 2020; Darbas &
Yildirim, 2024; Dere & Cinikaya, 2023a, 2023b; Erbas, 2023; Giilersoy & Giilersoy, 2023) appear to
focus on the comparison and analysis of climate change curricula.

When studies conducted with middle school students are examined, it becomes clear that the
research focuses on students' views, perceptions, and attitudes towards climate change (Seker, 2018;
Toprak, 2022; Yasar, 2024; Yel, 2023), their literacy (Gorgiiliit Ar1 & Aslan, 2020; Yakar, 2019), and
their informal reasoning (Olger, 2019). The findings of these studies reveal that as students gain
awareness about climate change, this awareness has a positive effect on both their reasoning abilities
and their attitudes towards sustainability education. While Olger's (2019) study emphasizes that
awareness is related to the desire to take action, Gorgiilii Ar1 and Aslan (2020) emphasize the
importance of assessing skills in this area by measuring students' climate literacy.

Studies emphasize the importance of children receiving education at early ages to make
environmentally friendly and sustainable behaviors permanent in the future. For example, in the
studies by Duran (2023) and Uyar and Uyar (2023), the effects of climate change on children in
Turkey and educational strategies were investigated, and it was stated that children need more
knowledge and education on this subject. In the study conducted by Damar (2023), student products,
student opinions, and researcher diaries obtained as a result of implementing activities developed
for new environmental education and climate change courses were evaluated. According to the
research results, it was observed that students enjoyed these activities, found them engaging,
increased their knowledge about natural balance, understood the concept of the ecosystem, and
were able to develop projects that would raise social awareness.

Climate Change Education and Digitalization

While the impact of digitalization on education has rapidly increased in recent years, climate change
education has significantly benefited from this development. The rapid proliferation of digital
technologies offers new opportunities to facilitate the understanding of complex and global issues
like climate change (Aydogan et al., 2022). Climate change education aims not only to provide
students with theoretical knowledge, but also to nurture them as individuals sensitive to
environmental issues. Digitalization accelerates this process and adds new dimensions to learning
processes. For example, the mobile application called Global Change helps students understand
carbon and water cycles and the impacts of these cycles on human activities, while augmented
reality applications enable abstract concepts to become more concrete and understandable
(Leuzinger & Hattenschwiler, 2013). These technologies contribute to developing a deeper
understanding of environmental issues by encouraging the active participation of students
(Lewandowsky, 2012).

In Turkey, in parallel with these developments, projects supported by digital content creation and
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augmented reality are becoming widespread. One of the projects conducted by TUBITAK, "Trainer
Training for Digital Content Preparation and Augmented Reality Supported Global Warming and
Climate Change Applications," aims to provide climate change education to teachers using digital
tools. Similarly, digital platforms such as the TEMA (Turkish Foundation for Combating Soil
Erosion, for Reforestation and the Protection of Natural Habitats) Foundation's Climate TEMA
Education Portal offer significant contributions to the development of environmental awareness
among teachers and students.

It is observed that the Ministry of National Education's (MoNE) Climate Change Action Plan
emphasizes the importance of using digital technologies in conducting awareness and
consciousness-raising activities about climate change. Some of the items in the Action Plan are as
follows:

¢ Designing educational materials such as cartoons, animations, books, posters, brochures,
videos, public service announcements, bulletins, magazines, etc.,, aimed at creating
awareness among teachers, students, and students with special needs about climate change.

e Organizing activities based on climate change using various tools (adding educational
modules to EBA, digital games, etc.), designing new programs for OBA (Teacher Informatics
Network) and EBA (Education Informatics Network) related to climate change, and
reviewing and updating existing educational programs.

e Organizing activities that will enable students to calculate their waste in digital
environments, collaborating with other public institutions, organizations, private sector
institutions, local governments, various professional chambers/unions, and non-
governmental organizations.

Climate Change and Mobile Applications

Mobile applications have emerged as a powerful tool in promoting climate change education and
sustainable behaviors (Alonso-Martinez et al.,, 2019; Andersson et al.,, 2018; Chakraborty &
Chakravarty, 2017; Obiefuna & Offorma, 2014; Sebastian-Lopez & Gonzalez, 2020; Typhina, 2015).
Leveraging the ubiquity of smartphones and the interactive nature of mobile applications,
researchers have explored various ways to use this technology for environmental awareness and
action (Anwar, 2009; Chakraborty & Chakravarty, 2017; Chen & Cai, 2019; Skanavis et al., 2018). One
of the key features of mobile applications in climate change education is their ability to blend formal
and informal learning environments. Mobile devices allow users to access educational content and
resources on the move, enabling learning to be seamlessly integrated into their daily lives (Alonso-
Martinez et al., 2019; Ruchter et al., 2009; Sebastian-Lopez & Gonzdlez, 2020; Skanavis et al., 2018;
Typhina, 2015). This blended approach has been shown to increase learner engagement and
knowledge retention levels because students can access educational materials at their own
convenience and in contexts related to their daily lives (Wang et al., 2009; Lai et al., 2013).

In Turkey, academic studies related to climate change education and mobile applications are quite
limited. Similar to this study, only the work by Aydogan et al. (2022) is observed, where they
designed a mobile application on global climate change and its health effects, examining the
application's success in increasing awareness levels, usability, and user satisfaction among
undergraduate students. According to the results of this research, the mobile application
significantly increased students' awareness of global climate change in a statistically meaningful
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way.
Purpose of the Study

The integration of education and technology in combating climate change is critically important for
a more livable world in the future (Aydogan et al., 2022; Chakraborty & Chakravarty, 2017; Duran,
2023; Sebastian-Lopez & Gonzalez, 2020; Obiefuna & Offorma, 2014; Typhina, 2015; Uyar, 2023).
Particularly, innovative digital tools such as mobile applications, augmented reality (AR), digital
games, and online platforms present climate change topics to students in interactive and engaging
ways (Borrelle et al., 2017; Leuzinger et al., 2019). Important organizations such as TUBITAK, TEMA
and MoNE are conducting projects and studies in line with the need for effective digital tools to
increase awareness about climate change among students and teachers who will shape our future.
These projects and studies encourage the use of digital tools and mobile applications aimed at
increasing climate change awareness among teachers and students. However, studies in the
literature on climate change education and digitalization are limited. In the literature review, the
scarcity of academic studies at the middle school level —where environmental and climate change
courses are presented and started to be taught with a separate curriculum—is observed.

Addressing both the need for digital tools in climate change education and attempting to fill the gap
in the literature on this subject at the middle school level has been the starting point of this study. In
this study, it is aimed to develop a mobile application (M-IKLIM) in the format of a digital magazine
presenting content on climate change for middle school students with the support of TUBITAK, and
to evaluate the usability of this application.

Method

Research Design

This study was conducted using the design-based research (DBR) method to design and evaluate
the mobile application named M-IKLIM. DBR is a method developed to solve complex educational
problems and integrate theoretical knowledge with practical applications in educational technology
and instructional design research. This method includes continuous feedback and improvement
cycles (Collins et al., 2004).

Application Development Process

1. Development Platform: After obtaining ethics committee approval and necessary
permissions from the Ministry of National Education, the M-IKLIM application was
developed using the MobiRoller platform. This platform offers a user-friendly interface,
allowing app developers to easily add and edit content.

2. Content Production: Some of the application's content was sourced from platforms like
TUBITAK Science Youth, YouTube, Google Store, and Google News, while some were
produced by the project leaders. The content was integrated into the mobile application after
review and approval by two academicians teaching environmental and climate change
courses at the faculty of education and two science teachers working in MoNE-affiliated
middle schools. Two undergraduate students participated actively in the management and
supervision process of the application. Additionally, with the support from an academician
specialized in mobile technologies, the technology transfer process of the content was kept
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under control. The content provides students with scientific information about climate
change and raises their awareness on the subject. It includes up-to-date news on climate
change, posters, competitions, an artificial intelligence tool, articles, videos, a water footprint
calculator, interactive activities, and games.

3. Publication: The developed application was published on the Google Play Store. Thus,
students started downloading and using the application. A privacy policy and user
agreement for the application were created. The magazine can be accessed through this link
(https://play.gcoogle.com/store/apps/details?id=com.mobiroller.miklimdergisi&pcampaigni

d=web_share) and QR code. Images related to the application are also presented in Appendix
1.

Figure 1
Access Code for the M-IKLIM Magazine

Research Group

Middle school students participated as subjects in this study. During the promotion of the mobile
application among middle school students, letters were sent from provincial directorates of national
education to schools. Additionally, in some places, the application was advertised on electronic
billboards, and promotional posters were hung in certain middle schools. In this way, the
application was made known among middle school students, and its use was encouraged. Based on
criteria such as time spent on the application and frequency of use, 50 students were selected
through purposive sampling from registered users to form the research group. Participants were
reached via push notifications through the mobile application and by email.

Data Collection Tools

To gather evaluations from students regarding the M-IKLIM Magazine application, the Mobile
Application Satisfaction Questionnaire (MASQ) developed by Namli (2010) was used as a data
collection tool. It is a 5-point Likert-type scale consisting of 15 items. To assess the internal
consistency of the questionnaire, Cronbach's Alpha test was conducted. The Cronbach's Alpha value
was calculated as 0.71. This value indicates that the internal consistency of the questionnaire is
acceptable (George & Mallery, 2019). In the literature, Cronbach's Alpha values of 0.70 and above
indicate that the measurement tool is reliable and consistent (George & Mallery, 2019). In this
context, finding the internal consistency of the questionnaire for the M-IKLIM application as 0.71
supports that the survey questions are consistent and reliable with each other. The items of this scale
are stated to consider usability values in human-computer interaction in evaluating the direct
usability and user satisfaction of the application. The survey questions cover topics such as whether
the application is user-friendly, its suitability for purpose, security, and overall satisfaction. The
survey questions were evaluated using the Likert scale.
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Data Analysis
Descriptive Statistics:

Data obtained from the surveys were analyzed using descriptive statistics. The mean and standard
deviation values of each survey question were calculated to determine general trends. The Likert
scale is a common rating tool used to measure participants' attitudes, thoughts, or feelings about a
particular subject. In the literature (Bishop & Herron, 2015), the interpretation of Likert scales is
generally done as follows:

e 1.80: Strongly Disagree (Very Low)

e 1.81-2.60: Disagree (Low)

e 261 -3.40: Neutral (Medium)

o 4.20: Agree (High)

e 4.21-5.00: Strongly Agree (Very High)
Correlation Analyses

To determine the relationships between survey data, correlation analyses were conducted. Through
correlation analyses, the relationships between specific features of the application and the answers
students gave to the survey were revealed, and the consistency between the decisions made was
examined.

Design-Based Research Process
Figure 2 below visualizes the DBR process of the M-IKLIM application:

Figure 2
DBR Process of the M-IKLIM Application

Design-Based Research Process

Pilot
Implementation

Theoretical Developing and testing

Foundations the design in a real- Data Analysis

o i world setting. . .
Establishing theoretical Collecting and analyzing

underpinnings and initial data to assess the

design concepts. design's effectiveness.

Problem E Evaluation and

Identification Dissemination

Evaluating results and

‘@_l sharing findings with

@ stakeholders.

—

Identifying the core
issue and setting clear

objectives. <A

Step 1: Problem Identification and Goal Setting

e Problem Definition: There is a need for effective educational tools to increase awareness
of climate change. This study aims to develop a mobile application to raise awareness
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among middle school students about climate change.
- Enable students to acquire information about climate change.
- Increase students' awareness and consciousness on this subject.

- Develop a user-friendly and purpose-appropriate mobile application.

Step 2: Theoretical Foundations and Initial Design

Theoretical Foundations: Design-based research is supported by studies on the effective use
of educational technologies and student satisfaction. In the literature, it is stated that user-
friendly interfaces and purpose-appropriate content are effective in education (Aydogan et
al., 2022).

Initial Design: The M-IKLIM application was developed using the MobiRoller platform. The
initial design of the application was created to offer various content on climate change
(articles, videos, interactive activities, quizzes).

Step 3: Development and Pilot Application

Development: The application was developed via the MobiRoller platform and published on
the Google Play Store. During this process, content aimed at students was prepared and
added to the application. Additionally, an application guide and user agreement were
created.

Pilot Application: Before the application was published on Google Play, the APK file was
piloted with students attending a 7th-grade class at a middle school affiliated with MEB.
During this process, the difficulties students faced while using the application and their
satisfaction levels were observed. Feedback was requested to be provided through the
application. Adjustments were made based on the feedback, and before being published on
the Google Play Store, a pilot study was requested again by the system. After approximately
a 3-week Google Play approval process, the application was published.

Step 4: Data Collection and Analysis

Data Collection: The MASQ was used to collect students' evaluations of the application. The
survey questions cover topics such as whether the application is user-friendly, its suitability
for purpose, security, and overall satisfaction.

Data Analysis: Data obtained from the surveys were analyzed using descriptive statistics and
correlation analyses. These analyses were conducted to examine the relationship between
specific features of the application and students' satisfaction, reveal the relationships
between the answers given in the survey, and examine the consistency between the decisions
made.

Step 5: Feedback and Improvement

Feedback: Improvements were made to the application based on the feedback received from
students. Specifically, enhancements were made to increase user-friendly features, make
content more understandable, and fix technical errors.
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Improvement: The design and functionality of the application were continuously improved
based on feedback. This process was repeated in accordance with the cyclical nature of
design-based research.

Step 6: Evaluation of Results and Dissemination

Evaluation of Results: The obtained data were examined to reveal that the application was
generally evaluated positively and found to be user-friendly, suitable for purpose, and
secure. Students' satisfaction with the application was tried to be demonstrated in alignment
with the relationships between educational technologies and user experience stated in the
literature.

Dissemination: The findings obtained and improvements made are planned to be reported
and presented as a scientific study to reach wider audiences and increase awareness about
climate change.

Improvements Made

Complexity and Difficulty of Use:

Navigation Improvements: The navigation structure of the application was redesigned to be
simpler and more understandable. Menus and submenus were simplified, allowing users to
quickly access the information they want.

Educational Guides: Short educational guides and tips were added within the application
for users to learn how to use it.

User Interface and Experience:

Interface Design: The user interface was redesigned in a modern and user-friendly way.
Buttons, icons, and texts were made larger and more readable.

Personalization Options: Options were added that allow users to personalize the appearance
and some functions of the application. For example, with the favorites menu, students can
quickly and easily access content they like.

Content and Functionality:

Content Diversification: Application content was expanded and diversified. Daily
information, climate news, videos, interactive activities, and a water footprint calculator
were added.

Interactive Features: Interactive features encouraging students' active participation were
added. For example, social learning tools like artificial intelligence, radio, and user
submissions were integrated.

Bug Fixes: Reported technical errors were fixed, and the overall performance of the
application was improved.

Security Updates: The security features of the application were strengthened, with data
security and user privacy prioritized. A privacy policy for the M-IKLIM Magazine mobile
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application was created and published.
Ethical Statement:

Ethical approval was obtained with the decision numbered 03/26 taken in the session dated March
31, 2023, and numbered 03 of the Erzincan Binali Yildirim University Human Research Educational
Sciences Ethics Committee.

Findings
Descriptive Statistics: Graphs and Interpretations

Table 1 below summarizes the mean, standard deviation, median, and mode values for each
question of the MASQ:

Table 1
Descriptive Statistics of Responses to Survey Questions
Question Mean (X) SD Median Mode
I am happy to use the application 4.02 1.17 4 4
I struggle while using the application 2.52 1.30 3 2
Using the application requires concentration 2.92 1.23 3 3
I think the application is user-friendly 4.18 1.10 5 5
I think the application is suitable for its purpose 4.20 1.28 5 5
I find the application confusing 1.98 1.15 2 2
I think the application is complex 2.00 1.11 2 2
I find the application effective 4.18 1.09 4 4
I think the application has deficiencies 2.82 1.31 3 3
I think the application contributes to my education 4.12 1.10 4 5
I find the application boring 1.96 1.21 2 2
I want the application to be further developed 3.64 1.25 4 4
The use of the application matches my phone usage habits 3.48 1.31 4 4
I think the application is secure 4.18 1.14 4 5
I can use the application comfortably anywhere 3.78 1.34 4 4

High Mean Scores

Items like "I am happy to use the application" (4.02) and "I think the application is user-friendly"
(4.18) indicate that students generally like the application and find it user-friendly.

"I think the application is suitable for its purpose" (4.20) and "I find the application effective" (4.18)
suggest that the application is deemed appropriate for its purpose and effective.

Low Mean Scores

Items like "I find the application confusing" (1.98) and "I think the application is complex" (2.00)
show that the application is generally found to be understandable and not considered complex.

The item "I find the application boring" (1.96) indicates that students do not find the application
boring.
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Standard Deviation

Standard deviation values show how much students' responses vary. For example, the item "The
use of the application matches my phone usage habits" (3.48, SD = 1.31) indicates that students have
different opinions on this matter.

The item "I find the application effective" (4.18, SD = 1.09) shows that students generally agree on
this point.

These results indicate that students generally evaluated the application positively. Especially, the
items "I think the application is suitable for its purpose" and "I think the application is user-friendly"
received high scores, showing that the application is effective and user-friendly. On the other hand,
items like "I find the application confusing" and "I think the application is complex" received low
scores, suggesting that the application is understandable and simple but may need improvements
in certain areas.

Correlation Analyses and Interpretations

The correlation heatmap presented in Figure 1 allows us to examine the relationships between
survey questions. The heatmap shows the correlations between survey questions. The correlation
coefficient ranges between +1 and -1. Values close to +1 indicate a strong positive relationship, values
close to -1 indicate a strong negative relationship, and values close to 0 indicate no significant
relationship. In the heatmap, positive correlations are shown with warm colors (shades of red), while
negative correlations are shown with cool colors (shades of blue).

Figure 1

Correlation Heatmap
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Some prominent findings are as follows:
1. "Tam happy to use the application" and "I think the application is user-friendly" (r = 0.70):

e A user-friendly interface has a strong relationship with students being happy to
use the application. This aligns with findings in the literature that user-friendly
interfaces increase user satisfaction (Aydogan, 2020).

2. "I think the application is suitable for its purpose" and "I can easily complete my tasks in the
application” (r = 0.65):

e Students who think the application is suitable for its purpose indicated that they
could easily complete their tasks. This shows that the functionality and design of
the application positively affect the user experience.

3. "I think the application is secure" and "I can use the application comfortably anywhere" (r =
0.60):

e Students who believe the application is secure stated that they could use it
comfortably anywhere. The perception of security increases users' comfort in
using the application in different environments.

4. "I want the application to be further developed" and "I find the application confusing" (r =
0.55):

e Students who want the application to be further developed indicated that they
find the application confusing. This suggests that parts of the application found
to be complex need to be improved.

The heatmap shows positive relationships between certain questions. Specifically, it indicates that
user-friendly interfaces and the application's security increase user satisfaction and ease of use.

Discussion

In this research, it was aimed to develop a mobile magazine application (M-IKLIM) that provides
content on climate change for middle school students within the scope of the TUBITAK 2209/A
project, and to evaluate its usability. The findings indicate that the application was generally well-
received and that there are areas needing improvement. These results align with the existing
literature on user experience, satisfaction, and the role of technology in education. The findings
regarding the usability of the M-IKLIM application suggest that it could be an effective tool in
creating climate change awareness.

Descriptive Analysis and Discussion

The high mean scores in the evaluations related to the application reveal that users generally liked
the application and found it user-friendly. Specifically, items like "I am happy to use the application”
(M=4.02, SD=1.17) and "I think the application is user-friendly" (M=4.18, SD=1.10) reflect user
satisfaction. This finding is consistent with literature indicating that user-friendly interfaces enhance
user satisfaction (Aydogan et al., 2022; Hassenzahl & Tractinsky, 2006; Thong et al., 2002).

On the other hand, items like "I find the application confusing” (M=1.98, SD=1.15) and "I think the
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application is complex" (M=2.00, SD=1.11) show that the application is generally found to be
understandable and not considered complex. These results support that well-designed user
interfaces are more easily accepted and understood by users (Aydogan et al., 2022; George &
Mallery, 2019; Norman, 2013).

The standard deviation values reveal the extent to which students' responses varied. The item "The
use of the application matches my phone usage habits" (M=3.48, SD=1.31) indicates that students
have different opinions on this matter. This suggests that individuals' habits in using technology
may vary (Kuo et al., 2014; Van Deursen & Van Dijk, 2014).

Correlation Analyses and Discussion

Correlation analyses revealed positive relationships between certain items. The positive correlation
between "I am happy to use the application" and "I think the application is user-friendly" (r = 0.70)
stands out. This finding supports evidence that user-friendly interfaces increase user satisfaction
(Thong et al., 2002; Park & Kim, 2014). The literature suggests that user-friendly educational tools
positively affect students’ experiences and increase satisfaction (Pandita & Kiran, 2023).

The relationship between "I think the application is suitable for its purpose” and "I can easily
complete my tasks in the application" (r = 0.65) shows that the functionality and design of the
application positively affect the user experience. This finding aligns with literature emphasizing the
positive impact of functional designs on user satisfaction (Aydogan et al., 2022; Nielsen, 1993; Sharif
Nia et al., 2023).

The positive correlation between "I think the application is secure" and "I can use the application
comfortably anywhere" (r = 0.60) indicates that the perception of security increases users' comfort in
using the application in different environments. This finding parallels studies examining how user
security affects user experience (McKnight et al., 2002).

Security is an important factor in educational technologies. Students who believe the application is
secure stated that they could use it comfortably anywhere. Users who perceive an application as
secure tend to use educational tools more comfortably and frequently, enhancing their willingness
to use the application in different environments (El-Sabagh, 2021).

The positive correlation between "I want the application to be further developed" and "I find the
application confusing" (r = 0.55) suggests that certain complex sections of the application need
improvement. This result emphasizes the importance of continuously developing applications by
considering user feedback (Johnson et al, 2013). Continuous development of educational
technologies and their improvement based on user feedback is critical for effective learning
experiences. In the literature, it is frequently emphasized that educational tools found to be complex
and confusing negatively affect user experience and need to be improved (Kuo et al., 2014).

Conclusion and Recommendations

This study shows that the M-IKLIM application was generally evaluated positively by middle school
students. The application's user-friendliness, suitability for purpose, and security are factors that
increase student satisfaction. However, it was also found that some parts of the application need to
be developed and made more understandable. The literature emphasizes that a user-friendly mobile
application can be effective in raising awareness about climate change (Andersson et al., 2018;
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Aydogan et al., 2022; Chakraborty & Chakravarty, 2017; Obiefuna & Offorma, 2014; Sebastian-Lopez
& Gonzadlez, 2020). Therefore, considering the results of similar studies in the literature (Aydogan et
al., 2022; Boncu et al., 2022; Chakraborty & Chakravarty, 2017; Skanavis et al., 2018; Typhina, 2015),
the M-IKLIM application can be used as an effective tool in creating awareness about climate change.
Further development of the application's user-friendly features and security will enhance user
satisfaction and the effectiveness of the application.

The M-IKLIM application stands out as a platform that enriches user experience by effectively
utilizing the opportunities offered by digital technologies in climate change education and raising
awareness. Digital technologies, especially mobile applications, have the potential to integrate
learning into daily life by providing customizable content and access without time and space
limitations (Andersson et al.,, 2018; Aydogan et al., 2022; Typhina, 2015). The widespread use of
mobile devices and increasing usage rates indicate that technological transformation in education is
accelerating and becoming an effective tool in raising awareness of global issues like climate change
(Andersson et al.,, 2018, Aydogan et al., 2022; Chakraborty & Chakravarty, 2017, Obiefuna &
Offorma, 2014; Sebastian-Lopez & Gonzélez, 2020; Typhina, 2015). The M-IKLIM magazine supports
this technological transformation by offering a platform that users can easily access in their daily
lives. While providing a seamless experience on mobile devices with a user-friendly interface, the
magazine uses interactive elements to increase the value of content in raising awareness about
climate change.

Research shows that when users receive climate change education through digital environments,
they are more successful in integrating this knowledge into their daily lives (Mylonas et al., 2021;
Typhina, 2015). Digital technologies are especially used as an effective tool in concretizing and
making understandable complex and abstract concepts like climate change (Obiefuna & Offorma,
2014; Sebastian-Lopez & Gonzalez, 2020). Researchers integrating mobile technology into climate
change education have found that learners can gain a deeper understanding of the subject and feel
empowered to make sustainable choices in their daily lives (Anwar, 2009; Ruiz-Martinez et al., 2022).
Platforms like the M-IKLIM magazine have the potential to increase users' awareness of global issues
like climate change while also contributing to transforming their environmental behaviors.

In the future, with the integration of digital technologies into education and the proliferation of such
platforms, it will be possible to reach wider audiences and raise environmental consciousness
(Typhina, 2015). As the digital world continues to evolve, educators and researchers should continue
to explore innovative ways to use mobile technologies to address the urgent issues of climate change.
In this context, the M-IKLIM magazine will contribute to users making informed and sustainable
decisions by effectively utilizing the opportunities offered by digital technologies on climate change
education and sustainability.

The integration of mobile and digital technologies in the context of education and climate change
awareness presents some challenges. Educators and researchers must grapple with digital equity
issues, such as ensuring all students have access to the necessary devices and connectivity.
Additionally, designing and implementing effective mobile-based climate change education
programs require careful consideration of pedagogical approaches and the appropriate integration
of technology (Anderson, 2012; Newsome et al., 2023; Sebastian-Lopez & Gonzalez, 2020).

In future studies, it is recommended to analyze user feedback in more detail and continuously
improve the application based on this feedback. Moreover, examining differences between
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evaluations of different user groups (e.g., age, gender, technology usage habits) can help optimize
the application for a broader user base. In addition to user experience, more research is needed on
user security and data protection issues. This is critically important, especially to ensure the security
of users' personal data in the use of educational technology applications.

Finally, since there is no measurement and data collection tool in the national literature that can
determine middle school students' awareness of climate change, this study did not have the
opportunity to directly examine the effects of the M-IKLIM application on middle school students'
awareness of climate change. It is suggested that research be conducted on developing measurement
and evaluation tools on this subject in studies related to climate change at the middle school level.
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MAKALE BILGISi

Bu arastirmanin amaci, TUBITAK 2209/A projesi kapsaminda ortaokul
Ogrencilerine yonelik iklim degisikligi konusunda igerik sunan bir mobil dergi
uygulamast (M-IKLIM) gelistirmek ve bu uygulamanin kullanilabilirligini
degerlendirmektir. Arastirma, Tasarim Tabanli Arastirma (TTA) yontemi
kullanilarak —gergeklestirilmistir. Calisma grubu, ortaokul o&grencilerinden
olusmaktadir. Namli (2010) tarafindan gelistirilen Mobil Uygulama Memnuniyet
Anketi (MUMA) veri toplama araci olarak kullanilmistir. Elde edilen veriler
betimsel istatistikler ve korelasyon analizleri kullanilarak analiz edilmistir.
Betimsel analizlerde her bir anket sorusunun ortalama ve standart sapma degerleri
hesaplanmistir. Korelasyon analizlerinde ise anket verileri arasindaki iligkiler
incelenmistir. Aragtirma sonuglarma gore, M-IKLIM uygulamasi &grenciler
tarafindan genel olarak olumlu degerlendirilmistir. Ogrenciler, uygulamanin
kullanic1 dostu ve amacina uygun oldugunu belirtmislerdir. Anket sonuglari,
uygulamanin genel olarak anlasilir ve karmasik olmadigimi gostermektedir.
Korelasyon analizleri, kullanici dostu arayiizlerin ve uygulamanin giivenli
olmasmin 6grenci memnuniyetini artirdigini ortaya koymustur. Bununla birlikte,
baz1 alanlarda gelistirmeler yapilmasi gerektigi belirlenmistir. Gelecekteki
calismalarda, kullanici geri bildirimlerinin daha ayrintili bir sekilde analiz edilmesi
ve uygulamanin bu geri bildirimler dogrultusunda siirekli olarak iyilestirilmesi
onerilmektedir.
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Giris

Ulusal havacilik ve Uzay dairesi (National Aeronautics and Space Administration- NASA) iklim
degisikligini ¢ogunlukla diinya atmosferine 1s1 yakalayici gazlar ekleyen fosil yakitlarin
yakilmasiyla olusan genis bir kiiresel olaylar yelpazesi olarak agiklamaktadir. Bu tanimlanmanin
kiiresel baglamda artan sicaklik egilimlerine ek olarak deniz seviyesinin yiikselmesini; Grénland,
Antarktika, Kuzey Kutbu ve dag buzullarinda biiyiik buz kiitlelerinin kaybolmasini; bitki filizlenme
ve cigeklenmesinin kesintiye ugramasini ve asir1 hava olaylarini da igine aldig1 sdylenebilir (NASA,
2020). Iklim degisikligi gezegenimizi artarak tehdit eden etmenlerin baginda gelmekte ve insanligin
ortak kaygisi olarak goriilmektedir (Agiralan ve Sadioglu, 2021; Ar1 ve Aydin, 2019; Cevre, Sehircilik
ve Iklim Degisikligi Bakanlig [CSIDB], 2024; Intergovernmental Panel on Climate Change [IPCC],
2019). Kiiresel 6lgekte bir cevre sorununun 6tesinde bir mesele olan iklim degisikligi, uzun donemde
diinyay1 etkilemeye devam edecegi diisiiniilmektedir (CSIDB, 2024). Ulagimdan turizme, tarimdan
sanayiye, sagliktan egitime, enerjiden ekonomiye, politikadan kiiltiire pek ¢ok alana dogrudan ya
da dolayl olarak iklim degisikliginin etkisinin oldugundan bahsedilmektedir (Agiralan ve Sadioglu,
2021; CSIDB, 2024). iklim degisikligi, nedenleri ve sonuglari itibariyla kiiresel bir sorun oldugundan
dolay1 is birligi icerisinde miicadele edilmesi gereken bir husustur (Deliktas, 2021). Hiikiimetler
arast Tklim Degisikligi Paneline (IPCC) gore karbondioksit oranindaki artis dncelikle fosil yakit
kullanimindan kaynaklanmaktadir. Kayda deger ikinci etken, basta ormansizlasma olmak {iizere
arazi kullanimindaki degisimdir. IPCC, insan faaliyetlerinin atmosferde yarattig1 etkinin sonucunda
kiiresel ortalama sicakliklarda artis yasandigimi ortaya koymustur. Bu verilere bakarak da
anlamaktayiz ki iilkemizde ve diinyamizda iklim degisikligi giderek artmakta ve giindemde yerini
koruyan bir konu olmaya devam etmektedir. Eger iklim degisikliginin nedenlerini azaltmak igin
calismalar yapilmaz ve iklim degisikligi hakkinda farkindalik, bilgi, tutum ve biling artirilmazsa,
oniimiizdeki yillarda insanligt daha biiyiik tehlikeler beklemektedir (IPCC, 2019). Iklim
degisikligine uyum konusunda iilkemizde ve diinyada bircok politika gelistirildigi ve eylem
planlarinin olusturuldugu goriilmektedir. Tiirkiye 11. Kalkinma Plany, iklim degisikligi eylem plani
ve MEB iklim degisikligi eylem plani gibi bir¢ok kurum bu konuda adim atmistir. Toplumun her
kesiminde ¢evre koruma bilinci ve farkindaliginin artmasi, bu hususun igsellestirilmesinin
saglanmasi 11. Kalkinma Planinin 6nemli hedeflerinden birisi olarak ele alinmaktadir.

Kuramsal Cerceve
Tiirkiye’de Tklim Degisikligi Egitimi

Aktas (2019), Dere ve Cinikaya (2023a, 2023b) ile Giilersoy ve Giilersoy (2023) ¢alismalari, iklim
degisikligi egitim programlarini ve iklim degisikligi egitiminin Tiirkiye’de hangi dersler araciliiyla
verildigini incelemistir. Bu ¢alismalar, iklim degisikligi konusunun ilkogretim, ortadgretim ve lise
diizeylerinde Ozellikle fen bilimleri, cografya, sosyal bilgiler, biyoloji ve ¢evre egitimi gibi dersler
araciligryla islendigini gostermektedir. Bu derslerde, 6grencilere gevresel farkindalik kazandirmak
ve iklim degisikligi konusunda bilgi sahibi olmalarini saglamak hedeflenmektedir. Giincel olarak
2022-2023 egitim ogretim yilindan itibaren ¢evre egitimi ve iklim degisikligi dersi, ortaokul 6, 7 veya
8. siiflarda, haftada 2 ders saati olmak {izere toplam 72 saat se¢meli ders olarak okutulmaya
baslanmistir. Cevre ve Iklim Degisikligi miifredatinin olusturulmasi ve bu dersin ayr bir ders
olarak okutulmaya baglanmasi MEB’in iklim degisikligi egitimine artarak Onem verdigini
gostermektedir. Ayrica MEB, 2022 Eyliil ayinda agikladig iklim degisikligi eylem planinda iklim
degisikliginin etkileri hakkinda egitim kurumlarinda farkindalik ve bilinglendirme ¢alismalarmin
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yapilmasini temel amaglardan birisi olarak gérmiistiir.
Iklim Degisikligi Egitimi Uzerine Yapilan Calismalar

Literatiir taramasinda son yillarda iklim degisikligi egitimine dikkat ¢eken yapilan ¢alismalarda
kayda deger bir artis goriilmektedir. Bu alandaki ¢alismalardan bircogu durum tespiti niteligindedir
(Akbulut ve Kaya, 2020; Ay ve Yalcin Erik, 2020; Aydin, 2015; Dal ve digerleri, 2015; Tok, Cebesoy
ve Bilican, 2017). Konu tiizerine yapilan ¢alismalarin énemli bir kismi ise (Barak ve Gonenggil, 2020;
Darbas ve Yildirim, 2024; Dere ve Cinikaya, 2023a, 2023b; Erbas, 2023; Giilersoy ve Giilersoy, 2023)
iklim degisikligi Ogretim programlarmin Kkarsilastirilmasi ve incelemesi iizerine oldugu
gortilmektedir.

Ortaokul Ogrencileri ile yapilan galismalar incelendiginde ise ¢alismalarin 6grencilerin iklim
degisikligine yonelik goriis, alg1 ve tutumlar1 (Seker, 2018; Toprak, 2022; Yasar, 2024; Yel, 2023),
okuryazarliklar (Gorgiilii Ar1 ve Aslan, 2020; Yakar, 2019) informal muhakemeleri (Olger, 2019)
tizerine olduklar1 anlasilmaktadir. Bu arastirmalarin bulgular, o6grencilerin iklim degisikligi
konusunda farkindalik kazandikca, bu farkindaligin hem muhakeme yetenekleri hem de
surdiiriilebilirlik egitimine yonelik tutumlari {izerinde olumlu bir etkisi oldugunu ortaya
koymaktadir. Olger' in (2019) calismasi, farkindahigin eyleme gecme istegi ile iliskili oldugunu
vurgularken, Gorgiilii Ar1 ve Aslan (2020) 6grencilerin iklim okuryazarligini 6lgerek bu alandaki
becerileri degerlendirmenin 6nemini gostermektedir.

Calismalar, cocuklarin gelecekte gevre dostu ve siirdiiriilebilir davraniglar: kalic1 hale getirmeleri
i¢in erken yaglarda egitim almasmin 6nemine vurgu yapmaktadir. Ornegin, Duran (2023) ve Uyar
ve Uyar (2023) ¢alismalarinda, Tiirkiye'de iklim degisikliginin ¢ocuklar tizerindeki etkileri ve egitim
stratejileri arastirilmis ve ¢ocuklarin bu konuda daha fazla bilgiye ve egitime ihtiya¢ duydugu
belirtilmistir. Damar (2023) tarafindan gergeklestirilen ¢alismada ise, yeni gevre egitimi ve iklim
degisikligi dersleri icin gelistirilen etkinliklerin uygulanmasi sonucunda elde edilen 6grenci
drtinleri, 6grenci goriisleri ve arastirmact giinliikleri degerlendirilmistir. Arastirma sonuglarina
gore, Ogrencilerin bu etkinlikleri sevdigi, ilgin¢ buldugu, dogal dengeye ait bilgileri arttig:,
ekosistem kavramini anladiklar1 ve toplumsal farkindalik olusturacak projeler gelistirebildikleri
gozlemlenmistir.

Iklim Degisikligi Egitimi ve Dijitallesme

Dijitallesmenin egitim {izerindeki etkisi son yillarda hizla artarken, iklim degisikligi egitimi bu
gelismeden ©nemli Ol¢lide faydalanmistir. Dijital teknolojilerin hizla yayginlagsmasi, iklim
degisikligi gibi karmasik ve kiiresel bir sorunun anlagilmasini kolaylastirmak igin yeni olanaklar
sunmaktadir (Aydogan ve digerleri, 2022). Iklim degisikligi egitimi, 6grencilere sadece teorik
bilgiler vermekten oOte, onlar1 ¢evre sorunlarina duyarli bireyler olarak yetistirmeyi amaglar.
Dijitallesme, bu siireci hizlandirmakta ve 6grenme siireclerine yeni boyutlar katmaktadir. Ornegin,
Global Change adli mobil uygulama, 6grencilere karbon ve su dongiileri ile bu ddngiilerin insan
faaliyetleri iizerindeki etkilerini anlamalar1 konusunda yardimci olurken, artirilmis gerceklik
uygulamalar1 ise soyut kavramlarin daha somut ve anlasilir hale getirilmesine olanak saglamaktadir
(Leuzinger ve Hattenschwiler, 2013). Bu teknolojiler, 6grencilerin aktif katilimini tegvik ederek ¢evre
sorunlar1 konusunda daha derinlemesine bir kavrayis gelistirmelerine katkida bulunmaktadir
(Lewandowsky, 2012).

Tiirkiye’de de bu gelismelere paralel olarak dijjital igerik hazirlama ve artirilmis gergeklik destekli
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projeler yayginlasmaktadir. TUBITAK in yiiriittiigii projelerden biri olan “Dijital Igerik Hazirlama
ve Artirilmis Gergeklik Destekli Kiiresel Isnma ve Tklim Degisikligi Uygulamalari Egitici Egitimi”,
ogretmenlere dijital araglar kullanarak iklim degisikligi egitimi vermeyi hedeflemektedir. Ayni
sekilde, TEMA Vakfimin Iklim TEMA Egitim Portali gibi dijital platformlar, gretmen ve
ogrencilerin ¢evre bilinci gelistirmesine 6nemli katkilar sunmaktadir.

MEB’in Iklim Degisikligi Eylem Planinda yer aldig: tizere iklim degisikligi hakkinda farkindalik ve
bilinglendirme ¢alismalar1 yapilmasi hususunda dijital teknolojilerin kullandirilmasma o6nem
verdigi goriilmektedir. Eylem Planindaki maddelerden bazilar: su sekildedir:

o Iklim degisikligi ile ilgili 6gretmen, 6grenci ve dzel gereksinimi olan dgrencilere yonelik
farkindalik olusturmak amaciyla cizgi film, animasyon, kitap, afis, brosiir, video, kamu
spotu, biilten, dergi vb. egitici materyallerin tasarlanmasi

e C(Cesitli araglar kullanilarak iklim degisikligi kaynakli etkinliklerin diizenlenmesi (EBA' ya
egitim modiilleri eklenmesi, dijital oyunlar vb.), iklim degisikligine yonelik OBA (Ogretmen
Bilisim Ag1) ve EBA (Egitim Bilisim Agy) igin yeni programlar tasarlanmasi ve mevcut egitim
programlarinin gozden gegirilerek giincellenmesi.

o Ogrencilerin dijital ortamda atiklarini hesaplamalarini saglayacak faaliyetler diizenlenmesi,
diger kamu kurumlari, kuruluslar, 6zel sektor kuruluslari, yerel yonetimler, cesitli meslek
odalari/birlikleri ve sivil toplum kuruluslari ile is birligi yapilmasi,

Iklim Degisikligi ve Mobil Uygulamalar

Mobil uygulamalar, iklim degisikligi egitimi ve siirdiiriilebilir davranislarin tesvik edilmesinde
glgclii bir arag olarak ortaya ¢ikmistir (Alonso-Martinez ve digerleri, 2019; Andersson ve digerleri,
2018; Chakraborty ve Chakravarty, 2017; Obiefuna ve Offorma, 2014; Sebastian-Lopez ve Gonzalez,
2020; Typhina, 2015). Akilli telefonlarin yayginligi ve mobil uygulamalarin etkilesimli yapisindan
faydalanan arastirmacilar, bu teknolojiyi gevresel farkindalik ve eylem icin kullanmanin gesitli
yollarini incelemistir (Anwar, 2009; Chakraborty ve Chakravarty, 2017; Chen ve Cai, 2019; Skanavis
ve digerleri, 2018). Mobil uygulamalarin iklim degisikligi egitimindeki temel 6zelliklerinden biri,
formal ve informal 6grenme ortamlarini harmanlama yetenekleridir. Mobil cihazlar, kullanicilarin
egitim icerigine ve kaynaklarina hareket halindeyken erismesine olanak tanir ve 6grenmenin giinliik
hayatlarina sorunsuz bir sekilde entegre edilmesini saglar (Alonso-Martinez ve digerleri, 2019;
Ruchter ve digerleri, 2009; Sebastian-Lopez ve Gonzalez, 2020; Skanavis ve digerleri, 2018; Typhina,
2015). Bu harmanlanmis yaklasim, 6grencilerin egitim materyallerine kendi uygunluklarina gore ve
glinliik hayatlariyla ilgili baglamlarda erisebilmeleri nedeniyle, 6grenenlerin ilgisini ve bilgiyi tutma
diizeylerini artirdid1 gosterilmistir (Wang ve digerleri, 2008; Lai ve digerleri, 2013).

Tiirkiye’de iklim degisikligi egitimi ve mobil uygulamalar ile ilgili akademik calismalarin oldukca
sinirlt oldugu goriilmektedir. Yapilan bu ¢alismaya benzer olarak sadece Aydogan ve digerleri
(2022); kiiresel iklim degisikligi ve saglik etkileri konusunda bir mobil uygulama tasarlayarak, bu
uygulamanin lisans Ogrencileri {izerindeki farkindalik diizeyini artirma basarismn,
kullanilabilirligini ve kullanict memnuniyetini inceledigi ¢alisma goriilmektedir. Bu arastirmanin
sonuglarina gore, mobil uygulama Ogrencilerin kiiresel iklim degisikligi farkindaliklarini
istatistiksel olarak anlamli bir sekilde artirmistir.
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Calismanin Amaci

Tklim degisikligi ile miicadelede egitim ve teknoloji entegrasyonu, gelecekte daha yasanabilir bir
diinya igin kritik bir 6neme sahiptir (Aydogan ve digerleri 2022, Chakraborty ve Chakravarty, 2017;
Duran, 2023; Sebastian-Lopez ve Gonzalez, 2020; Obiefuna ve Offorma, 2014; Typhina, 2015; Uyar,
2023). Ozellikle mobil uygulamalar, artirilmis gergeklik (AR), dijital oyunlar ve ¢evrimigi platformlar
gibi yenilikci dijital araglar, 6grencilere iklim degisikligi konularini interaktif ve cekici yollarla
sunmaktadir (Borrelle ve digerleri, 2017; Leuzinger ve digerleri, 2019). Gelecegimize yon verecek
olan 6grencilere ve 6gretmenlere yonelik iklim degisikligi konusunda farkindaligi artirmak igin
etkili dijital araglara duyulan ihtiyag dogrultusunda TUBITAK, TEMA ve MEB gibi &nemli
kuruluglar projeler ve calismalar yiiriitmektedirler. Bu projeler ve calismalar, 6gretmenlere ve
ogrencilere iklim degisikligi farkindaligini artirmay1 hedefleyen dijital araglarin ve mobil
uygulamalarm kullanimini tesvik etmektedirler. Alan yazinda iklim degisikligi egitimi ve
dijitallesme ile ilgili calismalar ise sinirlidir. Ozellikle de cevre ve iklim degisikligi derslerinin ayr1
bir miifredat ile sunuldugu ve okutulmaya baslandig1 ortaokul seviyesinde akademik ¢alismalarin
kisithiligy literatiir taramasinda gozlenmektedir. Gerek iklim degisikligi egitimi konusunda dijital
araglara duyulan ihtiyac1 gidermeye yardimcr olmak gerek ortaokul seviyesinde konu ile ilgili alan
yazindaki boslugu doldurmaya c¢alismak bu ¢alismanin ¢ikis noktas: olmustur. Bu ¢alismada,
TUBITAK destegiyle ortaokul dgrencilerine yonelik iklim degisikligi konusunda igerik sunan dijital
dergi formatinda bir mobil uygulama (M-IKLIM) gelistirmek ve bu uygulamanin kullanilabilirligini
degerlendirmek amaglanmustir.

Yontem

Arastirma Tasarimi

Bu calisma, M-IKLIM adli mobil uygulamanin tasarimi ve degerlendirilmesi amaciyla tasarim
tabanli arastirma (Design-Based Research, TTA) yontemi kullanilarak gerceklestirilmistir. TTA,
egitim teknolojileri ve 6gretim tasarimi arastirmalarinda kullanilan, karmasik egitim problemlerini
¢ozmek ve teorik bilgiyi pratik uygulamalarla biitiinlestirmek amaciyla gelistirilmis bir yontemdir.
Bu yontem, siirekli geri bildirim ve iyilestirme dongiileri icermektedir (Collins ve digerleri, 2004).

Uygulama Gelistirme Siireci

1.  Gelistirme Platformu: Etik kurul ve MEB arastirma izinleri alindiktan sonra M-IKLIM
uygulamasi, MobiRoller platformu kullamilarak gelistirilmistir. Bu platform, kullanict
dostu bir araytiiz sunarak uygulama gelistiricilerin kolayca igerik ekleyip diizenlemelerine
olanak tanimaktadir.

2. Icerik Uretimi: Uygulamanin igeriklerinin bir kism1 TUBITAK Bilim Geng, Youtube, Google
Store, Google News vb. platformlardan alinirken bir kismi yiiritiiciiler tarafindan
{iretilmistir. Icerikler egitim fakiiltesinde cevre ve iklim degisikligi dersleri yiiriiten iki
akademisyen ve MEB’e bagl ortaokullarda gorev alan iki fen Ogretmeninin gozden
gecirmesi ve onay1 sonrasinda mobil uygulamaya entegre edilmistir. Iki lisans 8grencisi
uygulamanin aktif yonetim ve denetim siirecinde gorev almislardir. Ayrica, mobil
teknolojiler konusunda uzman bir akademisyen destegi ile igeriklerin teknoloji aktarim
siireci kontrol altinda tutulmustur. Icerikler, 6grencilere iklim degisikligi ile ilgili bilimsel
bilgiler sunmakta ve onlarin bu konuda bilinglenmelerini saglamaktadir. Icerikler arasinda
iklim degisikligi ile ilgili giincel haberler, afisler, yarismalar, yapay zeka araci, makaleler,
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videolar, su ayak izi hesaplayici, interaktif aktiviteler ve oyunlar yer almaktadir.

3. Yaymlama: Gelistirilen uygulama, Google Play Store' da yayinlanmustir. Boylece 6grenciler,
uygulamay1 indirip kullanmaya baglamislardir. Mobil uygulama gizlilik politikas1 ve
kullanici sOzlesmesi olusturulmustur. M-Iklim dergisine link
(https://play.google.com/store/apps/details?id=com.mobiroller.miklimdergisi&pcampaign

id=web _share) ve asagidaki karekod ile ulasmak miimkiindiir. Uygulamaya iliskin
gorlintiiler EK-1" de ayrica sunulmustur.

Sekil 1
M-Iklim Dergisi Erisim Kodu

Arastirma Grubu

Bu calismada, ortaokul 6grencileri katilimcr olarak yer almistir. Mobil uygulamanin ortaokul
ogrencileri arasinda duyurulmas: siirecinde il milli egitim miidiirliiklerinden okullara yazi
gonderilmistir. Ayrica, baz1 yerlerde elektronik bilboardlarda uygulamanin tanitimi yapilirken bazi
ortaokullara ise tanitim afisleri asilmistir. Boylelikle uygulamanin ortaokul dgrencileri arasinda
taninmasi ve kullanimin tesvik edilmesi saglanmistir. Uygulamada gegirilen siire ve kullanim siklig:
kriterleri dogrultusunda kayith kullanicilardan 50 6grenci amacl 6rneklem segimi ile belirlenerek
arastirma grubu olusturulmustur. Katilimcilara mobil uygulama {izerinden push bildirimler
vasitasiyla ve e-posta yoluyla ulagilmigtir.

Veri Toplama Aracglarn

Ogrencilerin M-Iklim Dergisi uygulamasina yonelik degerlendirmelerini toplamak amaciyla Naml
(2010) tarafindan gelistirilen Mobil Uygulama Memnuniyet Anketi (MUMA) veri toplama araci
olarak kullamilmistir. 5°1i Likert tipi bir 6lgek olup, 15 maddeden olugsmaktadir. Anketin ig
tutarliligini degerlendirmek i¢in Cronbach's Alpha testi yapilmistir. Cronbach's Alpha degeri 0.71
olarak hesaplanmistir. Bu deger, anketin i¢ tutarliliinin kabul edilebilir oldugunu gostermektedir
(George ve Mallery, 2019). Literatiirde, 0.70 ve {izeri Cronbach's Alpha degerleri, 6lgme aracinin
giivenilir ve tutarli oldugunu gostermektedir (George ve Mallery, 2019). Bu baglamda, M-IKLIM
uygulamasina yonelik anketin i¢ tutarliliginin 0.71 olarak bulunmasi, anket sorularinin birbirleriyle
tutarli ve giivenilir oldugunu desteklemektedir. Bu 6lgegin maddeleri, uygulamanin dogrudan
kullanilabilirligini ve kullanict memnuniyeti degerlendirmesinde, insan ve bilgisayar etkilesiminde
kullanilabilirlik degerlerini dikkate aldig1 belirtilmektedir. Anket sorulari, uygulamanin kullanict
dostu olup olmadigi, amacma uygunlugu, giivenligi ve genel memnuniyet gibi konulari
kapsamaktadir. Anket sorular1 Likert 6lgegi kullanilarak degerlendirilmistir.
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Veri Analizi
Betimsel Istatistikler

Anketlerden elde edilen veriler, betimsel istatistikler kullanilarak analiz edilmistir. Her bir anket
sorusunun ortalama ve standart sapma degerleri hesaplanarak genel egilimler belirlenmistir. Likert
6lcegi, katilimcilarin belirli bir konu hakkindaki tutumlarini, diisiincelerini veya duygularini 6l¢mek
icin kullanilan yaygmn bir derecelendirme aracidir. Literatiirde (Bishop ve Herron, 2015) Likert
Olgeklerinin yorumlanmasi genellikle asagidaki sekilde yapilmaktadir;

¢ 1.00 - 1.80: Kesinlikle Katilmiyorum (Cok diistik)

e 1.81-2.60: Katilmiyorum (Diistik)

e 261 - 3.40: Kararsizim (Orta)

e 3.41 -4.20: Katiliyorum (Yiiksek)

* 4.21-5.00: Kesinlikle Katilryorum (Cok ytiksek)
Korelasyon Analizleri

Anket verileri arasindaki iligkileri belirlemek amaciyla korelasyon analizleri yapilmistir. Korelasyon
analizleri ile, uygulamanin belirli 6zelliklerinin 6grencilerin ankete verdikleri cevaplar arasindaki
iliskinin ortaya ¢ikarilmasi ve verilen kararlar arasindaki tutarlilik incelenmistir.

Tasarim Tabanli Arastirma Siireci
Asagida sunulan Sekil 2, M-IKLIM uygulamasmin TTA siirecini gorsellestirmektedir:

Sekil 2

M-Iklim Uygulamasinin TTA Siireci

Tasarnim Tabanh Aragtirma Siireci

Geligtirme

. Tasanm ¢ozumiini .
Teorik Temeller olugturmak ve pilot Veri Toplama

uygulamak.
Teorik temellerin ve ilk Y9 Coziimi degerlendirmek

tasanm kavramlarinin igin veri toplamak ve
olusturulmasi. analiz etmek.

Problemin

Tanimlanmasi Geri Bildirim
Geri bildirim ve
degerlendirme

temelinde ¢6zimii

geligtirmek.

Temel problemi
tanimlamak ve hedefleri
belirlemek.

Adim 1: Problemin Tanimlanmasi ve Hedeflerin Belirlenmesi

Problem Tanimi: Tklim degisikligi konusunda farkindaligi artirmak igin etkili egitim araglarmna
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ihtiya¢ duyulmaktadir. Bu c¢alisma, ortaokul oOgrencilerinin iklim degisikligi konusunda
bilinglenmelerini saglamak amaciyla bir mobil uygulama gelistirilmesini hedeflemektedir.

o QOgrencilerin iklim degisikligi hakkinda bilgi edinmelerini saglamak.

J Ogrencilerin bu konuda bilinglenmelerini ve farkindaliklarini artirmak.

¢ Kullanic dostu ve amacina uygun bir mobil uygulama gelistirmek.
Adum 2: Teorik Temeller ve Ilk Tasarim

Teorik Temeller: Tasarim tabanli arastirma, egitim teknolojilerinin etkili kullanimi ve 6grenci
memnuniyeti tizerine yapilan ¢alismalarla desteklenmistir. Literatiirde, kullanic1 dostu araytizlerin
ve amaca uygun igeriklerin egitimde etkili oldugu belirtilmektedir (Aydogan ve digerleri (2022).

[k Tasarim: M-IKLIM uygulamasi, MobiRoller platformu kullamilarak gelistirilmistir. Uygulamanin
ilk tasarim, iklim degisikligi konusunda gesitli igerikler (makaleler, videolar, interaktif aktiviteler,
quizler) sunacak sekilde olusturulmustur.

Adim 3: Gelistirme ve Pilot Uygulama

Gelistirme: Uygulama, MobiRoller platformu iizerinden gelistirilmis ve Google Play Store'da
yayinlanmustir. Bu siirecte, 6grencilere yonelik igerikler hazirlanmis ve uygulamaya eklenmistir.
Ayrica uygulama kilavuzu ve kullanic1 sézlesmesi olusturulmustur.

Pilot Uygulama: Uygulamanin APK dosyasi, uygulama Google Play’ de yayinlanmadan énce MEB’e
bagli bir ortaokulun 7. smiflarindan bir subeye devam eden Ogrencilere pilot olarak
kullandirtilmistir. Bu siirecte, 6grencilerin uygulamay1 kullanirken karsilagtiklari zorluklar ve
memnuniyet diizeyleri gozlemlenmistir. Geri bildirimlerin uygulama {izerinden yapilmasi
istenmistir. Geri bildirimler dogrultusunda diizenlemeleri yapilan uygulama Google Play Store’da
yayinlanmadan once de sistem tarafindan pilot calisma yapilmasi yeniden istenmistir. Yaklagik 3
hafta Google Play onay siireci sonunda uygulama yayinlanmustir.

Adim 4: Veri Toplama ve Analiz

Veri Toplama: Ogrencilerin uygulamaya y&nelik degerlendirmelerini toplamak amaciyla MUMA
kullanilmistir. Anket sorulari, uygulamanin kullanici dostu olup olmadigi, amacma uygunlugu,
giivenligi ve genel memnuniyet gibi konular1 kapsamaktadir.

Veri Analizi: Anketlerden elde edilen veriler, betimsel istatistikler ve korelasyon analizleri
kullanilarak analiz edilmistir. Bu analizler, uygulamanin belirli 0Ozelliklerinin O6grencilerin
memnuniyetlerini, ankete verdikleri cevaplar arasinda iliskinin ortaya cikarilmasi ve verilen
kararlar arasindaki tutarlilik incelemek amaciyla yapilmistir.

Adim 5: Geri Bildirim ve lyilestirme

Geri Bildirim: Ogrencilerden alinan geri bildirimler dogrultusunda uygulamada iyilestirmeler
yapilmistir. Ozellikle, kullamici dostu o6zelliklerin artirilmasi, igeriklerin daha anlagilir hale
getirilmesi ve teknik hatalarin diizeltilmesi saglanmistir.

Tyilestirme: Geri bildirimlere dayanarak uygulamanin tasarimi ve islevselligi siirekli olarak
iyilestirilmistir. Bu siireg, tasarim tabanli arastirmanin dongiisel yapismna uygun olarak
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tekrarlanmistir.
Adim 6: Sonuglarin Degerlendirilmesi ve Yayginlastirma

Sonuglarin  Degerlendirilmesi: Elde edilen veriler, uygulamanin genel olarak olumlu
degerlendirildigini ve kullanici dostu, amacina uygun ve giivenli oldugunu ortaya ¢ikarmak igin
incelenmistir. Ogrencilerin uygulama hakkindaki memnuniyetleri, literatiirde belirtilen egitim
teknolojileri ve kullanici deneyimi iligkileri ile uyumu ortaya koyulmaya calisilmistir.

Yayginlastirma: Elde edilen bulgular ve yapilan iyilestirmeler, uygulamanin daha genis kitlelere
ulastirilmasi ve iklim degisikligi konusunda farkindaligin artirilmas: amaciyla raporlanarak bilimsel
bir ¢alisma olarak sunulmasi planlanmistir.

Yapilan Iyilestirmeler
Karmasiklik ve Kullanim Zorlugu:

Navigasyon lyilegtirmeleri: Uygulamanin navigasyon yapist yeniden tasarlanarak daha basit ve
anlasilir hale getirilmistir. Meniiler ve alt mentiler sadelestirilmis, kullanicilarin istedikleri bilgiye
hizlica ulagsmalar1 saglanmistir.

Egitici Kilavuzlar: Uygulama igerisinde kullanicllarin uygulamanin nasil kullanilacagimni
O0grenebilecekleri kisa egitim kilavuzlari ve ipuglar: eklenmistir.

Kullanic1 Arayiizii ve Deneyimi:

Arayiiz Tasarimi: Kullanicr araytizii modern ve kullanici dostu bir sekilde yeniden tasarlanmustir.
Diigmeler, simgeler ve metinler daha biiyiik ve okunabilir hale getirilmistir.

Kisisellestirme Segenekleri: Kullanicilarin uygulamanin goriinlimiinii ve baz1 islevlerini
kisisellestirebilecegi secenekler eklenmistir. Ornegin favoriler meniisii ile 6grencilerin begendikleri
igeriklere hizli ve kolay erisimleri saglanmistir.

Icerik ve Islevsellik:

Icerik Cesitlendirme: Uygulama igerikleri genisletilmis ve gesitlendirilmistir. Giliniin bilgisi, iklim
haberleri, videolar, interaktif aktiviteler ve su ayak izi hesaplayic1 eklenmistir.

Interaktif Ozellikler: C)grencilerin aktif katihmim tesvik eden interaktif O6zellikler eklenmistir.
Ornegin, yapay zeka, radyo, sizden gelenler gibi sosyal 6§renme araglari entegre edilmistir.

Hata Diizeltmeleri: Rapor edilen teknik hatalar giderilmis ve uygulamanin genel performansi
iyilestirilmistir.

Giivenlik Giincellemeleri: Uygulamanin giivenlik 6zellikleri giiclendirilmis, veri giivenligi ve
kullamici gizliligi 6n planda tutulmustur. M-iklim Dergisi mobil uygulama gizlilik politikas
olusturulmus ve yayinlanmastir.

Etik Beyan

Erzincan Binali Yildirim Universitesi Insan Arastirmalar: Egitim Bilimleri Etik Kurulunun 31 Mart
2023 tarihli ve 03 sayili oturumunda alinan 03/26 sayili karari ile etik kurul izni alinmstir.
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Bulgular

Betimsel Istatistikler: Grafik ve Yorumlar

Asagidaki sunulan Tablo 1, MUMA igin her bir sorunun ortalama, standart sapma, medyan ve mod
degerlerini 6zetlemektedir:

Tablo 1
Anket Sorularina Verilen Cevaplarin Betimsel Istatistikleri
Soru X S Medyan Mod
Uygulamay1 kullanmaktan mutluyum 4.02 1.17 4 4
Uygulamay1 kullanirken zorlaniyorum 2.52 1.30 3 2
Uygulamay1 kullanmak icin konsantre olmak gerekiyor 292 1.23 3 3
Uygulamanin kullanici dostu oldugunu diisiiniiyorum 418 1.10 5 5
Uygulamanin amacina uygun oldugunu diisiiniiyorum 4.20 1.28 5 5
Uygulamay1 kafa karistirict buluyorum 1.98 1.15 2 2
Uygulamanin karmasik oldugunu diisiiniiyorum 2.00 1.11 2 2
Uygulamayz etkili buluyorum 4.18 1.09 4 4
Uygulamanin eksiklerinin oldugunu diisiiniiyorum 2.82 1.31 3 3
Uygulamanin egitimime katki sagladigini diisiiniiyorum 412 1.10 4 5
Uygulamay1 sikict buluyorum 1.96 1.21 2 2
Uygulamanin daha fazla gelistirilmesini istiyorum 3.64 1.25 4 4
Uygulamanin kullanimu telefon kullanma aliskanligim ile 3.48 131 4 4
uyusuyor
Uygulamanin giivenli oldugunu diistiniiyorum 4.18 1.14
Uygulamay1 her yerde rahatlikla kullanabiliyorum 3.78 1.34

Yiiksek Ortalama Puanlar

"Uygulamay1 kullanmaktan mutluyum" (4.02) ve "Uygulamanin kullanici dostu oldugunu
diisiiniiyorum" (4.18) gibi maddeler, 6grencilerin uygulamay1 genel olarak begendigini ve kullanict
dostu buldugunu gostermektedir.

"Uygulamanin amacina uygun oldugunu diisiiniiyorum" (4.20) ve "Uygulamay1 etkili buluyorum"
(4.18) maddeleri, uygulamanin amacma uygun oldugunu ve etkili bulundugunu isaret etmektedir.

Diisiik Ortalama Puanlar

"Uygulamay1 kafa karigtirict buluyorum” (1.98) ve "Uygulamanin karmasik oldugunu
diistintiyorum" (2.00) gibi maddeler, uygulamanin genel olarak anlasilir bulundugunu ve karmagik
olarak degerlendirilmedigini gostermektedir.

"Uygulamay1 sikica buluyorum” (1.96) maddesi, 6grencilerin uygulamay:1 sikici bulmadigimi
gostermektedir.

Standart Sapma

Standart sapma degerleri, 6grencilerin yanitlarinin ne kadar farklilastigini gosterir. Ornegin,
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"Uygulamanin kullanimi telefon kullanma aligkanligim ile uyusuyor” (3.48, Standart Sapma 1.31)
maddesi, 6grencilerin bu konuda farkli goriislere sahip oldugunu gostermektedir.

¢ "Uygulamay: etkili buluyorum" (4.18, Standart Sapma 1.09) maddesi ise, dgrencilerin bu
konuda genel olarak hemfikir oldugunu gostermektedir.

Bu sonuglar, 6grencilerin genel olarak uygulamayr olumlu degerlendirdigini gostermektedir.
Ozellikle, "Uygulamanin amacma uygun oldugunu diisiiniiyorum" ve "Uygulamanin kullanici
dostu oldugunu diisiiniiyorum" maddeleri yiiksek puanlar almistir, bu da uygulamann etkili ve
kullanic1 dostu oldugunu gostermektedir. Diger yandan, "Uygulamayi kafa karistirict buluyorum”
ve "Uygulamanin karmasik oldugunu diisiintiyorum" maddeleri diisiik puanlar almistir, bu da
uygulamanin anlagilir ve sade oldugunu fakat bazi alanlarda gelistirilmesi gerektigini isaret
etmektedir.

Korelasyon Analizleri ve Yorumlar

Grafik 1" de sunulan korelasyon 1s1 haritasi, anket sorular1 arasindaki iligkileri incelememize olanak
tanimaktadir. Is1 haritasi, anket sorulari arasindaki korelasyonlar1 gostermektedir. Korelasyon
katsayis1 +1 ile -1 arasinda degisir. +1'e yakin degerler giiclii pozitif iligkiyi, -1'e yakin degerler giiclii
negatif iliskiyi, 0'a yakin degerler ise anlaml bir iliski olmadigin gosterir. Is1 haritasinda, pozitif
korelasyonlar sicak renklerle (kirmizi tonlar1), negatif korelasyonlar ise soguk renklerle (mavi
tonlar1) gosterilir.
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One ¢ikan baz1 bulgular su sekildedir:

1. "Uygulamay1 kullanmaktan mutluyum" ile "Uygulamanin kullanici dostu oldugunu
diistintiyorum" (r = 0.70):

Kullanic1 dostu bir arayiiz, 6grencilerin uygulamay: kullanmaktan mutlu olmalariyla giiglii bir iligki
icindedir. Bu, kullanic1 dostu arayiizlerin kullanici memnuniyetini artirdigina dair literatiirdeki
(Aydogan, 2020) bulgularla uyumludur.

2. "Uygulamanin amacina uygun oldugunu diisiiniiyorum" ile "Uygulamada islemlerimi
kolayca tamamlayabiliyorum" (r = 0.65):

Uygulamanin amacmna uygun oldugunu dislinen Ogrenciler, islemlerini  kolayca
tamamlayabildiklerini belirtmiglerdir. Bu, uygulamanin islevselligi ve tasarmminin kullanic
deneyimini olumlu yonde etkiledigini gostermektedir.

3. "Uygulamanin giivenli oldugunu diisiiniiyorum" ile "Uygulamay1 her yerde rahatlikla
kullanabiliyorum" (r = 0.60):

Uygulamanin giivenli oldugunu diisiinen 06grenciler, uygulamay:r her yerde rahatca
kullanabildiklerini belirtmislerdir. Giivenlik algisi, kullanicilarin uygulamay: farkli ortamlarda
kullanma rahatligin artirir.

4. "Uygulamanin daha fazla gelistirilmesini istiyorum" ile "Uygulamay1 kafa karistirici
buluyorum” (r = 0.55):

Uygulamanin daha fazla gelistirilmesini isteyen 6grenciler, uygulamayi kafa karistirici bulduklarin
belirtmislerdir. Bu, uygulamanin karmasik bulunan béliimlerinin gelistirilmesi gerektigini isaret
etmektedir.

Is1 haritasi, belirli sorular arasinda pozitif iliskiler oldugunu gostermektedir. Ozellikle, kullanici
dostu arayiizlerin ve uygulamanin giivenli olmasinin, kullanict memnuniyetini ve uygulamanmn
kullanim kolayligini artirdigini isaret etmektedir.

Tartisma

Bu aragtirmada, TUBITAK 2209/A projesi kapsaminda ortaokul &grencilerine yonelik iklim
degisikligi konusunda icerik sunan bir mobil dergi uygulamasi (M-IKLIM) gelistirmek ve bu
uygulamanin kullanilabilirligini degerlendirmek amaglanmigtir. Bulgular, uygulamanin genel
olarak olumlu karsilandigini ve bazi gelistirme alanlarina ihtiya¢ duyuldugunu gostermektedir. Bu
sonuglar, kullanici deneyimi, memnuniyeti ve teknolojinin egitimdeki rolii konularinda mevcut
literatiirle paralellik gdstermektedir. M-Iklim uygulamasin kullamlabilirligi yéniindeki bulgular
iklim degisikligi farkindalig1 olusturmada etkili bir arag olabilecegine isaret etmektedir.

Betimsel Analiz ve tartisma

Uygulama ile ilgili degerlendirmelerde yiiksek ortalama puanlar, kullanicilarin uygulamayi genel
olarak begendigini ve kullanici dostu buldugunu ortaya koymaktadir. Ozellikle, "Uygulamay1
kullanmaktan mutluyum" (M=4.02, SD=1.17) ve "Uygulamanin kullanici dostu oldugunu
diistintiyorum" (M=4.18, SD=1.10) maddeleri, kullanicilarin memnuniyetini yansitmaktadir. Bu
bulgu, kullanici dostu araytizlerin kullanict memnuniyetini artirdigina dair literatiirdeki bulgularla
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uyumludur (Aydogan ve digerleri 2022; Hassenzahl ve Tractinsky, 2006; Thong ve digerleri, 2002).

Ote yandan, "Uygulamay kafa karigtirici buluyorum" (M=1.98, SD=1.15) ve "Uygulamanin karmasik
oldugunu diisiiniiyorum" (M=2.00, SD=1.11) maddeleri, uygulamanin genel olarak anlasilir
bulundugunu ve karmasik olarak degerlendirilmedigini gostermektedir. Bu sonuglar, iyi
tasarlanmis kullanici arayiizlerinin kullanicilar tarafindan daha kolay kabul gordiigiini ve
anlasildigini desteklemektedir (Aydogan ve digerleri 2022; George ve Mallery, 2019; Norman, 2013).

Standart sapma degerleri ise 6grencilerin yanitlarinin ne kadar farklilastigini ortaya koymaktadir.
"Uygulamanin kullanimi telefon kullanma alisgkanlifim ile uyusuyor" (M=3.48, SD=1.31) maddesi,
ogrencilerin bu konuda farkli goriislere sahip oldugunu gostermektedir. Bu durum, bireylerin
teknolojiyi kullanim aligkanliklarmin farklilik gosterebilecegine isaret etmektedir (Kuo ve digerleri,
2014; Van Deursen ve Van Dijk, 2014).

Korelasyon Analizleri ve Tartisma

Korelasyon analizleri, bazi maddeler arasinda pozitif iliskiler oldugunu gostermektedir.
"Uygulamay kullanmaktan mutluyum" ile "Uygulamanin kullanic1 dostu oldugunu diisiiniiyorum”
(r = 0.70) arasindaki pozitif korelasyon goze ¢arpmaktadir. Bu bulgu, kullanic1 dostu araytizlerin
kullanict memnuniyetini artirdigina dair bulgular desteklemektedir (Thong ve digerleri, 2002; Park
ve Kim, 2014). Literatiirde, kullanici dostu egitim araglarinin, 6grencilerin deneyimlerini olumlu
yonde etkiledigi ve memnuniyeti artirdig1 belirtilmektedir (Pandita ve Kiran, 2023).

"Uygulamanin amacma uygun oldugunu diistiniiyorum” ile "Uygulamada islemlerimi kolayca
tamamlayabiliyorum" (r = 0.65) arasindaki iliski, uygulamanin islevselligi ve tasarimmin kullanic
deneyimini olumlu yonde etkiledigini gostermektedir. Bu bulgu, fonksiyonel tasarimlarin kullanic
memnuniyeti tizerindeki olumlu etkisini vurgulayan literatiirle uyumludur (Aydogan ve digerleri
2022; Nielsen, 1993; Sharif Nia ve digerleri, 2023).

"Uygulamanin giivenli oldugunu diistintiyorum" ile "Uygulamay1r her yerde rahatlikla
kullanabiliyorum" (r = 0.60) arasindaki pozitif korelasyon, giivenlik algisinin kullanicilarin
uygulamayi farkli ortamlarda kullanma rahathgimni artirdigini gostermektedir. Bu bulgu, kullanici
giivenliginin kullanic1 deneyimini nasil etkiledigini inceleyen ¢alismalarla paralellik gostermektedir
(McKnight ve digerleri, 2002).

Egitim teknolojilerinde giivenlik énemli bir faktérdiir. Uygulamanin giivenli oldugunu diisiinen
ogrenciler, uygulamay1 her yerde rahatca kullanabildiklerini belirtmislerdir. Giivenli oldugunu
diisiinen kullanicilarin egitim araglarmi daha rahat ve sik kullanma egiliminde olmalar1 6grencilerin
uygulamayi farkli ortamlarda kullanma rahathigini artirmaktadir (El-Sabagh, 2021).

"Uygulamanin daha fazla gelistirilmesini istiyorum" ile "Uygulamay1 kafa karistirict buluyorum" (r
= (0.55) arasindaki pozitif korelasyon, uygulamanin bazi karmasik bulunan boéliimlerinin
gelistirilmesi gerektigini isaret etmektedir. Bu sonug, kullanic1 geri bildirimlerinin dikkate alinarak
uygulamalarm stirekli gelistirilmesinin dnemini vurgulamaktadir (Johnson ve digerleri, 2013).
Egitim teknolojilerinin stirekli olarak gelistirilmesi ve kullanici geri bildirimlerine gore
iyilestirilmesi, etkili 6grenme deneyimleri icin kritiktir. Uygulamanin daha fazla gelistirilmesini
isteyen Ogrenciler, uygulamay1 kafa karistirici bulduklarmi belirtmislerdir. Karmagsik ve kafa
karistirict bulunan egitim araglarinin, kullanici deneyimini olumsuz etkiledigi ve bu araglarin
gelistirilmesi gerektigi literatiirde sik¢a vurgulanmaktadir (Kuo ve digerleri, 2014).
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Sonuc ve Oneriler

Bu calisma, M-IKLIM uygulamasinin ortaokul 6grencileri tarafindan genel olarak olumlu
degerlendirildigini gostermektedir. Uygulamanin kullanici dostu, amacina uygun ve giivenli
olmasi, Ogrenci memnuniyetini artiran faktorlerdir. Ancak, uygulamanin bazi boliimlerinin
gelistirilmesi gerektigi ve daha anlasilir hale getirilmesi gerektigi de ortaya ¢ikmustir. Kullanic
dostu bir mobil uygulama, iklim degisikligi konusunda farkindalik yaratmada etkili oldugu alan
yazinda vurgulanmaktadir (Andersson ve digerleri, 2018; Aydogan ve digerleri, 2022; Chakraborty
ve Chakravarty, 2017; Obiefuna ve Offorma, 2014; Sebastian-Lopez ve Gonzalez, 2020;). Dolayisiyla,
alan yazindaki benzer calismalarin (Aydogan ve digerleri, 2022; Boncu ve digerleri, 2022;
Chakraborty ve Chakravarty, 2017; Skanavis ve digerleri, 2018; Typhina, 2015) sonuglar1 goz oniine
alindiginda M-IKLIM uygulamasi, iklim degisikligi konusunda farkindalik yaratmada etkili bir arag
olarak kullanilabilir. Uygulamanin kullanici dostu 0zelliklerinin ve giivenliginin daha da
gelistirilmesi, kullanict memnuniyetini ve uygulamanin etkinligini artiracaktir.

M-Iklim uygulamas, iklim degisikligi egitimi ve farkindahik artirma konusunda dijital teknolojilerin
sundugu firsatlar1 etkin bir sekilde kullanarak kullanici deneyimini zenginlestiren bir platform
olarak on plana ¢ikmaktadir. Dijital teknolojiler, ozellikle mobil uygulamalar, kisisellestirilebilir
igerik ve zaman-mekan sinirlamasi olmadan erisim saglayarak, 6grenmeyi giinliik yasama entegre
etme potansiyeline sahiptir (Andersson ve digerleri, 2018; Aydogan ve digerleri, 2022; Typhina,
2015). Mobil cihazlarin yayginlagsmasi ve artan kullanim oranlari, egitimde teknolojik doniisiimiin
hizlandigini ve iklim degisikligi gibi kiiresel sorunlara yonelik farkindalik yaratma konusunda etkili
bir arag haline geldigini gostermektedir (Andersson ve digerleri, 2018; Aydogan ve digerleri, 2022;
Chakraborty ve Chakravarty, 2017; 2020; Obiefuna ve Offorma, 2014; Sebastian-Lopez ve Gonzalez
2020; Typhina, 2015). M-Iklim dergisi, kullanicilarin giinliik hayatlarmda kolaylikla erigebilecegi bir
platform sunarak bu teknolojik doniistimii desteklemektedir. Dergi, kullanict dostu bir arayiiz ile
mobil cihazlarda sorunsuz bir deneyim sunarken, iceriklerin iklim degisikligine yonelik farkindalik
degerini artirmak icin interaktif 6geler kullanmaktadur.

Aragtirmalar, kullanicilarin dijital ortamlar {izerinden iklim degisikligi egitimi aldiklarinda, bu
bilgileri gilinliik yasamlarina entegre etme konusunda daha basarili olduklarini gostermektedir
(Mylonas ve digerleri, 2021; Typhina, 2015). Ozellikle dijital teknolojiler, iklim degisikligi gibi
karmagsik ve soyut kavramlari somutlastirarak anlasilir hale getirmekte etkili bir ara¢ olarak
kullanilmaktadir (Obiefuna ve Offorma, 2014; Sebastian-Lopez ve Gonzalez, 2020). Mobil teknolojiyi
iklim degisikligi egitimine entegre eden arastirmacilar, 6grenenlerin konuyu daha derinlemesine
anlamalarmi saglayabileceklerini ve giinliik yasamlarinda siirdiiriilebilir secimler yapma
konusunda kendilerini giiglendirilmis hissedebileceklerini bulmuslardir (Anwar, 2009; Ruiz-
Martinez ve digerleri, 2022). M-Iklim dergisi gibi platformlar, kullanicilarn iklim degisikligi gibi
kiiresel sorunlara yonelik farkindaliklarmi artirma potansiyeli tasirken, gevresel davranislarini
doniistiirmelerine de katkida bulunmaktadir.

Gelecekte, dijital teknolojilerin egitime entegrasyonu ve bu tiir platformlarin yayginlasmasiyla
birlikte, daha genis kitlelere ulasilmasi ve ¢evre bilinci olusturulmasi miimkiin olacaktir (Typhina,
2015). Dijital diinya evrilmeye devam ettikge, egitimciler ve arastirmacilar, iklim degisikliginin acil
sorunlarini ele almak igin mobil teknolojileri yenilik¢i yollarla kullanmanin yollarini kesfetmeye
devam etmelidir. Bu baglamda, M-iklim dergisi, iklim degisikligi egitimi ve siirdiiriilebilirlik
konusunda dijital teknolojilerin sundugu olanaklar: etkili bir sekilde kullanarak, kullanicilarin
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bilingli ve stirdiiriilebilir kararlar almasina katkida bulunacaktir.

Mobil ve dijital teknolojilerin egitim ve iklim degisikligi farkindalig1 baglaminda entegrasyonu
stirecinde bazi zorluklar ortaya cikarmaktadir. Egitimciler ve arastirmacilar, tiim o6grencilerin
gerekli cihazlara ve baglantiya erisimini saglama gibi dijital esitlik sorunlariyla miicadele etmelidir.
Ayrica, etkili mobil tabanh iklim degisikligi egitim programlarinin tasarimi ve uygulanmasi,
pedagojik yaklagimlar ve teknolojinin uygun entegrasyonu konusunda dikkatli bir degerlendirme
gerektirir (Anderson, 2012; Newsome ve digerleri, 2023; Sebastian-Lopez ve Gonzalez, 2020).

Gelecekteki calismalarda, kullanic1 geri bildirimlerinin daha ayrmtili bir sekilde analiz edilmesi ve
uygulamanin bu geri bildirimler dogrultusunda stirekli olarak iyilestirilmesi Onerilmektedir.
Ayrica, farkli kullanicr gruplarmin (6rnegin, yas, cinsiyet, teknoloji kullanim aliskanliklar1 gibi)
degerlendirmeleri arasindaki farklarin incelenmesi, uygulamanin daha genis bir kullanici kitlesi i¢in
optimize edilmesine yardima olabilir. Kullanic1 deneyiminin yani sira, kullanicl giivenligi ve veri
koruma konularinda da daha fazla arastirma yapilmasi gerekmektedir. Bu, ozellikle egitim
teknolojisi uygulamalarinin kullaniminda, kullanicilarin kisisel verilerinin giivenligini saglamak
icin kritik 6neme sahiptir.

Son olarak, ulusal literatiirde ortaokul 6grencilerinin iklim degisikligine yonelik farkindaliklarmin
belirlenmesini saglayabilecek bir 6lgme ve veri toplama araci bulunmadigr i¢in bu galismada
ortaokul 8grencilerinin M-IKLIM uygulamasimin ortaokul &grencilerinin iklim degisikligine y6nelik
farkindaliklar1 tizerindeki etkilerini dogrudan inceleme firsati yakalanamamustir. Ortaokul
diizeyinde iklim degisikligine yonelik calismalarda bu konuda 6l¢me ve degerlendirme araglarinin
gelistirilmesi tizerine arastirmalar yapilmasi Onerilebilir.

Etik Kurul Onayt: Erzincan Binali Yildirim Universitesi Insan Arastirmalar: Egitim Bilimleri Etik Kurulunun
31 Mart 2023 tarihli ve 03 sayili oturumunda alinan 03/26 sayil1 karari ile etik kurul izni alinmaistir.

Arastirmacilarin Katki Orani: Arastirmacilar esit oranda katki saglamistir.

Destek ve Tesekkiir: Bu calisma TUBITAK tarafindan desteklenen bir ¢alisma iiriiniidiir. Desteklerinden
otiirii basta TUBITAK olmak iizere Erzincan Binali Yildirim Universitesi, Erzincan Il Milli Egitim Midiirliigi,
Erzincan Valiligi ve Erzincan Belediyesine tesekkiirii borg biliriz.

Catisma Beyan1: Yazarlar potansiyel bir ¢ikar catismasi olmadigini beyan ederler.
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