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Abstract: The M@SmarT application aims to revolutionize mathematics education through innovative technology
and pedagogical approaches. This study employs a comprehensive research methodology comprising three phases to
develop and evaluate the application’s effectiveness. In Phase 1, in-depth interviews with experts in mathematics
education provide valuable insights and recommendations for the application’s design and development. These
interviews ensure that the application addresses the specific needs and challenges faced by students in the target
demographic. Phase 2 utilizes the Fuzzy Delphi Method (FDM) to establish consensus among a panel of subject
matter experts. This method allows for a systematic evaluation and validation of the application’s content,
constructs, and features. The input and expertise of the expert panel contribute to refining and enhancing the
educational value and effectiveness of the application. Phase 3 involves interviews and a comprehensive survey to
evaluate the impact and usability of the M@SmarT application. A quasi-experimental study is conducted, comparing
the performance of the treatment group using the application with the control group. This evaluation phase provides
valuable insights into the application’s effectiveness in improving student engagement, learning outcomes, and
overall learning. The findings suggest that the M@SmarT application has the potential to transform mathematics
education by providing an interactive and personalized learning experience. Moreover, the research methodology
and insights gained from this study can inform the development of similar educational technology tools in other
subject areas. In conclusion, the M@SmarT application represents a significant advancement in mathematics
education, leveraging technology, expert insights, and rigorous evaluation to enhance student engagement and
learning outcomes. This research contributes to the broader field of educational technology, providing a roadmap for
the design, development, and evaluation of innovative learning applications.
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1. INTRODUCTION

In an increasingly interconnected and globalized world, education plays a vital role in

equipping students with the skills and knowledge necessary to thrive in diverse and complex
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environments (Malik, 2018). As educational systems strive to keep pace with the demands of a rapidly
changing world, the integration of technology has emerged as a powerful tool to enhance teaching and
learning experiences (Garcia-Morales et al, 2021). In today's globalized society, traditional classroom
approaches often fall short in preparing students to navigate the complexities of an interconnected
world (Fadel et al, 2019). The M@SmarT application fills this gap by leveraging technology to create a
dynamic and interactive learning environment. By incorporating features such as real-time
collaboration, multilingual support, and culturally diverse content, the application offers a unique
platform for students to engage in global dialogue and gain a deeper appreciation for diverse
perspectives.

The design and development of the M@SmarT application follow a comprehensive research
methodology that considers the specific needs and challenges of global education. This methodology
encompasses three key phases: needs analysis, design and application development, and evaluation.
Through in-depth interviews with educators and experts in global education, the application is tailored
to address the unique requirements of a globalized learning environment. The integration of technology
in education has the potential to bridge geographical and cultural boundaries, fostering a sense of
global citizenship among students (Kopish et. Al, 2020). The M@SmarT application serves as a catalyst
for this transformation to a globally connected and digitally empowered education landscape. This
innovation contributes to the field of global education by highlighting the significance of technological
innovation in enhancing cross-cultural understanding and promoting global competency among
students. The insights gained from the design and development of the M@SmarT application offer
valuable lessons for educators and policymakers seeking to embrace the potential of technology in
fostering global education.

The M@SmarT application represents a significant advancement in global education,
harnessing the power of technology to create meaningful learning experiences that transcend borders.
By providing a platform for collaboration, cultural exchange, and critical thinking, the application
prepares students to navigate the complexities of a globalized world and become active global citizens
(Kopish et. Al 2020). The design and development process of the M@SmarT application, a
groundbreaking educational solution aimed at empowering global education through technological
innovation. The application combines the power of digital platforms with pedagogical strategies
tailored to foster cross-cultural understanding, and critical thinking.

2. METHOD & MATERIAL

This study employs a research methodology based on Saedah et al. (2020) design and
development research methodology. This innovation has three phases.

2.1 1¢* Phase: Need Analysis

The first phase of the research methodology employed in this study is the interview phase.
During this phase, interviews were conducted with experts in the field of education to gather valuable
insights and recommendations for the design and development of the M@SmarT application. The
purpose of conducting interviews with experts is to tap into their extensive knowledge and expertise
in mathematics education (Noorbergen et al, 2021). For the data collection and analysis, when the semi-
structured interviews were carried out, three experts participating to the interviews were from account
mathematics job focus areas (Ghoreishi et.al, 2020).
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The interviews were structured and focused on specific topics related to mathematics
education, such as the current issues and limitations of traditional teaching methods, the potential
benefits and drawbacks of integrating technology into the classroom, and the specific needs and
preferences of students in terms of learning platforms and resources. Through these interviews, the
researchers gained a comprehensive understanding of the existing gaps and opportunities in account
mathematics education (Maher et.al, 2020). The experts' perspectives helped shape the direction of the
application's design and development, ensuring that it aligns with the needs and preferences of the
target audience. The interview data were analyzed using qualitative research techniques, such as
thematic analysis, to identify common themes, patterns, and recommendations (Braun, 2021). The
insights gained from the interviews served as a foundation for the subsequent phases of the research
methodology, informing the decisions made in the design and development of the M@SmarT
application.

2.2 27 Phase: Design and Development

The second phase of the research methodology employed in this study is the design and
development phase. This phase involves the collaborative effort of the research team, instructional
designers, and subject matter experts to create and refine the M@SmarT application.The design and
development phase begins with a comprehensive review of the insights gathered from the interviews
conducted in the first phase (Norhayati, 2022). These insights serve as the foundation for identifying
the key components, features, and functionalities that the M@SmarT application should encompass.

Using an iterative and user-centered approach, the research team works (11 experties) closely
to instructional designers and subject matter experts to design the application's user interface, content
structure, and interactive elements. The design process involves wireframing, prototyping, and
conducting usability tests to ensure that the application is intuitive, engaging, and aligned with the
learning objectives. This phase is using Fuzzy Delphi Method (FDM). The FDM involves a panel of
subject matter experts who provide their expert opinions and evaluate the application's content,
constructs, and items. Through a series of iterations and feedback cycles, consensus is reached among
the experts, ensuring that the application's content is accurate, comprehensive, and aligned with the
intended learning outcomes (Norhayati et al,2023).The design and development phase also involves
the selection and integration of technological components that enhance the learning experience. By the
end of the design and development phase, the M@SmarT application undergoes rigorous testing and
quality assurance procedures to ensure its functionality, usability, and reliability. The final product is
a well-designed and carefully crafted application that is ready for implementation and evaluation in
the subsequent phase.

2.3 31 Phase: Evaluation

The third phase of the research methodology is the evaluation phase, which focuses on
assessing the effectiveness of the M@SmarT application in the context of matriculation college students'
learning experiences and their assignment achievement. In this phase, interviews are conducted with a
sample of matriculation college students who have been using the M@SmarT application as part of their
mathematics education (Perez et. al, 2022). The interviews aim to gather qualitative data about their
perceptions, experiences, and attitudes towards the application. Through open-ended questions and
guided discussions, the researchers explore topics such as the students' engagement, motivation,
challenges encountered, and overall satisfaction with using the application (Ding, 2019).
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Additionally, the evaluation phase includes an assessment of the students' achievement in their
assignments. The researchers collect data on the students' assignment scores or grades, comparing the
performance of those who have used the M@SmarT application with those who have not. This
quantitative data allows for a direct comparison of the application's impact on assignment achievement.
By analyzing the differences in scores between the two groups, the researchers can evaluate the
effectiveness of the application in enhancing students' performance in their assignments (Albashtawi
et. A, 2020). The combination of qualitative interview data and quantitative assignment scores provides
a comprehensive understanding of the M@SmarT application's effectiveness in supporting
matriculation college students' learning and assignment achievement.

3. FINDINGS

The design and development research findings are also presented in three phases.

3.1 1st Phase: Need Analysis

The expert interviews conducted during Phase one of the research methodology offered
valuable insights that greatly influenced the design and development of the M@SmarT application.
Each expert provided unique recommendations and perspectives that helped shape the application to
meet the needs of students effectively.

Expert 1 emphasized the significance of creating an interactive and user-friendly interface for
the application. They stressed that student engagement could be enhanced through an interface that is
intuitive and easy to navigate. Additionally, the expert recommended incorporating real-life examples
and problem-solving scenarios into the application to make it more relatable and practical. They also
suggested using multimedia elements like videos and animations to effectively explain complex
mathematical concepts. These recommendations highlight the importance of creating an engaging and
visually appealing learning experience.

Expert 2 highlighted the importance of aligning the application with the national mathematics
curriculum to ensure its relevance and applicability. This recommendation ensures that the content and
learning objectives of the application align with the educational standards set by the curriculum. The
expert also emphasized the need for adaptive learning features that personalize the learning experience
for individual students. Furthermore, they stressed the importance of clear learning objectives and
outcomes in the application to guide students' progress effectively. These recommendations focus on
tailoring the application to meet the specific needs and learning styles of each student.

Expert 3 stressed the significance of incorporating gamification elements into the application
to enhance student motivation and enjoyment. They suggested interactive quizzes and challenges that
provide opportunities for students to apply their mathematical knowledge actively. Furthermore, they
encouraged the integration of a progress tracking system that allows students to monitor their learning
achievements. These recommendations highlight the importance of creating a fun and rewarding
learning environment that keeps students engaged and motivated.

The insights and recommendations provided by the three experts played a crucial role in
guiding the design and development of the M@SmarT application. Their suggestions emphasized the
importance of a user-friendly interface, curriculum alignment, adaptability, and gamification elements.
By incorporating these recommendations, the researchers ensured the creation of an effective and
engaging mathematics learning tool.
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3.2 2nd Phase: Design and Development

Phase two of the research methodology involved utilizing the Fuzzy Delphi Method (FDM) to
establish consensus among a panel of subject matter experts. The instrument for this method are adapt
from Norhayati (2022). The expert panel achieved consensus on the key components of the application,
including its constructs and items. This phase is the most important of the three phases involved in
developing apps (Saedah et al., 2020).

Through the FDM process, the expert panel established 39 crucial elements and features for the
application.The input from the expert panel was instrumental in refining and enhancing the
application's design and content. The results for the overall findings of Construct FDM Techniques are
displayed in Table 1.

Table 3: Overall Findings of Construct FDM Techniques

Num Contruct Mark (d) Expert panel Fuzzy score (A) Expert agrement
threshold agreement
percentage
(%)
1 Student needs 0.121 85 0.911 Accept
2 Teaching objectives 0.172 100 0.948 Accept
3 Application content 0.073 96 0.933 Accept
4 Intermediate display 0.054 95 0.945 Accept
arrangement

5 Filling order activity 0.114 87 0.915 Accept
6 Learning assessment 0.094 90 0.923 Accept

All accepted constructions have a high consensus among experts and satisfy the stipulated
requirements. Threshold value (d), expert consensus %, and defuzzification of the fuzzy score value
(A) for the items indicates that the seventh and seventh iterations of the construct are approved by
rejecting specific previously rejected item.

31 Phase: Evaluation

The findings of the evaluation phase indicate positive outcomes and high ratings for the
M@SmarT application. The M@SmarT application received excellent ratings for student engagement.
The application effectively captured their attention and made learning enjoyable. The evaluation
demonstrated significant improvements in learning outcomes for students using the M@SmarT
application. They exhibited a better understanding of mathematical concepts, problem-solving skills,
and application of knowledge. The interactive quizzes and real-life examples within the application
were praised for their contribution to enhanced learning outcomes.The M@SmarT application received
outstanding ratings for usability and user experience. Students found it easy to navigate, intuitive, and
user-friendly. They appreciated the clear learning objectives, progress tracking, and availability of
multimedia resources. Overall, the application provided a positive and satisfactory user experience.
Students who utilized the M@SmarT application achieved significantly higher scores in their
assignments compared to the control group. The application's interactive learning approach, coupled
with practice opportunities, positively impacted their performance. The application proved to be an
effective tool for supporting assignment achievements.Based on the evaluation results, the M@SmarT
application demonstrated its effectiveness in terms of student engagement, learning outcomes,
usability, and achievement in assignments. The positive ratings and feedback from students highlight
its value as a valuable educational tool in the context of mathematics education.
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4. DISCUSSION

The discussion section of the research focuses on interpreting and analyzing the findings from
the different phases of the study, as well as discussing implications and significance.The findings of
this research highlight the potential of the M@SmarT application to revolutionize mathematics account
education. By utilizing innovative technology and pedagogical approaches, the application offers an
interactive and personalized learning experience for students. The positive impact on student
engagement, learning outcomes, and achievement in assignments suggests that the application can
effectively address the limitations of traditional teaching methods.

The involvement of subject matter experts in the development of the application through
interviews and the Fuzzy Delphi Method (FDM) was crucial in ensuring its alignment with best
practices in mathematics education. The consensus achieved among the experts on the application's
components, constructs, and features adds credibility and validity to its educational value. The
evaluation findings reveal that students using the M@SmarT application reported higher levels of
engagement and demonstrated improved learning outcomes compared to the control group. The
application's ability to promote deeper understanding, critical thinking, and problem-solving skills
resulted in improved performance in assignments.

The positive feedback regarding the usability and user experience of the M@SmarT application
is an important aspect of its success. The user-friendly interface, clear learning objectives, progress
tracking, and multimedia resources contributed to a positive learning experience for students. The
application's design and features were well-received, indicating that it can effectively cater to the needs
and preferences of students in the Matriculation College context. The M@SmarT application can be
integrated into mathematics classrooms and serve as a valuable tool for teachers and students. The
research methodology employed in this study can also guide the design, development, and evaluation
of similar educational technology tools in other subject areas. Further research can explore the long-
term effects of using the M@SmarT application, as well as investigate its implementation in different
educational settings.

5. CONCLUSION

The research on the M@SmarT application for mathematics education has provided valuable
insights into its potential to transform traditional teaching approaches. The application leverages
innovative technology and pedagogical approaches to create an interactive and personalized learning
experience for students. The three phases of the research methodology, including expert interviews,
Fuzzy Delphi Method (FDM) consensus, and evaluation with students, have provided a comprehensive
understanding of the application's effectiveness.

The findings from the research indicate that the M@SmarT application has the potential to
revolutionize mathematics education by addressing the limitations of traditional teaching methods.
The involvement of subject matter experts in the development process ensures that the application
aligns with best practices in mathematics education and enhances its educational value.The evaluation
phase of the research demonstrates the positive impact of the M@SmarT application on student
engagement, learning outcomes, and achievement in assignments. The interactive nature of the
application, coupled with its user-friendly interface and multimedia resources, contributes to enhanced
student interest, motivation, and critical thinking skills. The positive feedback on usability and user
experience further supports the application's effectiveness in supporting student learning.

In summary, the M@SmarT application represents a significant advancement in mathematics
account education, offering an interactive and personalized learning experience for students. The
research findings highlight its potential to transform teaching and learning practices, improve student
engagement and learning outcomes, and provide a roadmap for the development of innovative
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learning applications. By leveraging technology and expert insights, the M@SmarT application
contributes to the broader field of educational technology and sets the stage for future advancements
in global education.
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