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ABSTRACT |

This study examines the effectiveness of a mobile application designed to facilitate the revision of Form 5
Chemistry content among secondary school students. In an era where digital learning tools are increasingly pivotal
to educational strategies, this research aims to contribute to the understanding of mobile learning (m-learning)
environments' impact on academic performance and student engagement. We conducted a quasi-experimental
design involving 10 secondary school students who used the mabile app for a period of 8 weeks to revise for their
Form 5 Chemistry examination. The study employed pre-test and post-test measures to evaluate improvements in
students' chemistry knowledge, as well as questionnaires to assess changes in attitudes towards chemistry and
self-reported user satisfaction with the app. The effectiveness of the mobile app was analyzed through statistical
comparison of test scores, while qualitative data from questionnaires provided insights into students' perceptions
of mobile learning as a revision tool. Preliminary findings suggest that the mobile app significantly enhanced
students' understanding of Chemistry concepts, as evidenced by improved post-test scores. Furthermore, students
reported increased motivation and engagement with the subject matter, highlighting the potential of mobile apps
to complement traditional learning methods. This paper discusses the implications of these findings for the
development of m-learning resources in secondary education and suggests directions for future research.

KEYWORDS - Chemistry Education, Mobile Learning, Secondary Education, Student Engagement,
Technology in Education.
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Chémiétry Form 5 Mobile Application

1. INTRODUCTION
Chemistry is a fundamental subject in the secondary school science curriculum that plays a crucial role in
developing scientific literacy and enhancing students' critical thinking abilities. The intricacy of chemistry,
characterized by abstract theories and quantitative analysis, presents substantial learning obstacles. Malaysian
students' performance in international exams, such the Programme for International Student Assessment (PISA),
has consistently fallen below the global average in science literacy.

Educational research has highlighted the capacity of mobile learning (m-learning) to offer interactive and
personalized learning experiences. Previous studies have emphasized the benefits of mobile learning in improving
student involvement and performance in several fields. However, there is a lack of studies specifically examining
its use in secondary school chemistry education in Malaysia, especially in terms of getting pupils ready for
challenging exams such as PISA.

The current study aims to fill the research gap by evaluating the effects of a mobile application designed for Form
5 Chemistry revision. The study investigates how effective the app is in enhancing academic performance and
changing students' attitudes towards the topic, focusing on its potential impact on PISA science literacy results
for Malaysian students.

This research introduces an innovative approach by using a quasi-experimental design to assess the educational
advantages of a mobile application in the realm of secondary chemistry education. The investigation includes
improvements in students' test performance quantitatively and changes in their attitudes toward chemistry
qualitatively. The findings from this research will be used to enhance conventional teaching methods, with the
goal of improving Malaysia's performance in future PISA assessments and fostering a strong basis in science
education.

Significant academic research has focused on using mobile applications into scientific education. Mobile
technology has provided new tools for learners and instructors to enhance the learning process, increasing the
accessibility and attractiveness of education. The literature review will focus on examining mobile applications
in scientific education and exploring the theoretical basis for integrating technology in academic environments.
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Many research have highlighted the positive outcomes associated with using mobile applications in scientific
teaching. According to [1], a meta-analysis showed that incorporating mobile applications into the scientific
learning process led to a considerable enhancement in students' academic performance. In a research [2] found
that mobile applications not only help with science learning but also assist with fieldwork and data collecting,
allowing for genuine learning experiences. Student engagement is significantly impacted by mobile applications,
as extensively demonstrated. [3] discovered that mobile applications offer participatory features that are not found
in traditional classroom settings. The features could improve student engagement. Apps often provide gamified
learning experiences, instant feedback, and the option to personalize the learning journey, all of which boost
student engagement [4]. Mobile applications have been shown to promote positive attitudes towards learning. [5]
found that students who used maobile applications to study science had a more positive attitude towards the subject.

The engaging and intriguing features of the programs made learning more enjoyable and less intimidating. Various
theoretical frameworks provide useful insights into the effectiveness of mobile applications used in education. In
a research by [6] Technology Acceptance Model (TAM) is a widely used paradigm for understanding technology
uptake. Users' acceptance of technology is influenced significantly by their perception of usefulness and
convenience of use, as outlined in the Technology Acceptance Model (TAM). This theory is used in educational
environments to analyze the implementation of mobile applications. The Constructivist Learning Theory suggests
that learners generate knowledge through their own experiences. Mobile applications align with constructivist
ideas by offering interactive and immersive experiences that allow users to engage with content, do experiments,
and gain knowledge through hands-on experience [7]. The Unified Theory of Acceptance and Use of Technology
(UTAUT) enhances the Technology Acceptance Model (TAM) by incorporating additional factors such as
enabling conditions and social impact. The components can be used to understand the use of mobile applications
in academic settings [8]. After a thorough examination of the studies, it is evident that mobile applications have
significant potential to increase student engagement, foster positive attitudes towards science education, and
enhance learning results. Theoretical frameworks such as TAM and Constructivist Learning Theory provide a
solid foundation for understanding and leveraging the benefits of technology in education. Continuous study is
needed to optimize the application of mobile technologies in education to benefit students.

2. LITERATURE REVIEW

The emergence of mobile technology has brought about a notable change in educational approaches, especially in
the field of science education. Research on mobile app usage continually emphasizes their ability to improve
learning results. A study conducted by [9] demonstrated that students who utilized mobile applications for biology
classes exhibited significant enhancement in comprehending intricate processes such as photosynthesis and
cellular respiration compared to students who relied solely on textbooks. The improvement was attributed to the
immediacy and interactivity of mobile apps. Another study in physics education found that mobile apps with
simulation elements helped students see and manipulate physical phenomena, leading to improved conceptual
understanding and retention [10].

Mobile apps have shown a substantial impact on student engagement. In a research [11] found that utilizing
gamified scientific apps resulted in increased student engagement and prolonged focus in class. Furthermore,
science education apps with interactive and collaborative elements have been proven to promote peer learning
and debate, enhancing the learning environment [12].

Mobile apps have a well-documented favorable impact on students' attitudes towards learning science. In a
research [13] conducted a longitudinal study that found students who used interactive scientific applications
showed a greater improvement in favorable attitudes towards science subjects compared to those who did not.
The interactive quality of the applications, together with the option to learn at a self-determined speed, was
discovered to decrease anxiety and enhance students' confidence in their scientific skills.

The integration of mobile applications in education is based on strong theoretical frameworks that elucidate their
efficacy. According to [14] proposed the Technology Acceptance Model (TAM), which states that consumers'
acceptance and use of technology are influenced by their perceptions of ease of use and usefulness. TAM has been
applied in education to analyze how teachers and students adopt mobile apps. Research indicates that user-friendly
apps that are perceived as advantageous for learning are more likely to be accepted and used in educational settings
[15].
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Constructivist Learning Theory suggests that learners build knowledge by engaging in experiences and interacting
with the world. Mobile applications, by simulating real-world issues and offering engaging experiences, are well-
suited to this approach. They provide a platform for students to participate in active learning by applying concepts
in virtual contexts, leading to the construction of knowledge through exploration and experimentation [16].

The Unified Theory of Acceptance and Use of Technology (UTAUT) expands on the Technology Acceptance
Model (TAM) by incorporating elements such as social impact and conducive settings. It has been utilized in the
educational setting to forecast students' adoption of mobile applications. Research conducted with the Unified
Theory of Acceptance and Use of Technology (UTAUT) has shown that peer influence and the presence of support
and resources for mobile app usage have a major impact on their uptake in educational settings [17].

3. METHODOLOGY
This study utilized a quasi-experimental design to evaluate the influence of a mobile learning application on
students' academic performance and attitudes towards chemistry. The design incorporated pre-test and post-test
assessments to assess alterations in test scores and attitudes prior to and following the intervention period. The
study is quasi-experimental in nature due to the lack of a control group and random assignment, with a focus on
changes within the group over time.

Ten secondary school pupils were purposefully picked from a single school to take part in the study. The criteria
for selection were pupils in Form 5 Chemistry class who have a smartphone or tablet and willingly agreed to take
part. The sample consisted of an equal number of male and female students to investigate potential gender-related
variations in mobile learning results.

The intervention utilized a mobile application tailored for Form 5 Chemistry review. The app featured interactive
lectures on the syllabus, self-assessment quizzes, and video explanations of intricate ideas. Students were directed
to utilize the app for a minimum of 30 minutes each day for an 8-week duration as an additional aid to their usual
study practices.

Pre-test and Post-test: Academic performance was assessed by standardized examinations conducted before and
after the intervention. The assessments were created to encompass a wide variety of subjects from the Form 5
Chemistry syllabus, guaranteeing compliance with national curriculum standards.

Disposition and Contentment Questionnaires were utilized to evaluate individuals' attitudes towards chemistry
and their satisfaction with the mobile app. The questionnaire consisted of Likert-scale items that measured
students' interest in chemistry, perceived importance of the subject, and confidence in grasping chemistry subjects.
The satisfaction questionnaire gathered opinions on the usability, content quality, and general satisfaction of the
mobile app. Quantitative Data; Paired sample t-tests were used to evaluate test scores and identify statistically
significant differences in academic performance between pre-test and post-test scores. Descriptive statistics were
employed to summarize the questionnaire replies. Qualitative Analysis: Open-ended responses from the
satisfaction questionnaire were thematically examined to discover common themes regarding students' app
experiences. The analysis offered insights into the app's strengths and opportunities for enhancement as perceived
by the learners.

The study received ethical approval from the school's research ethics board. All participants provided informed
consent, and participants under 18 also had parental consent. Participants were guaranteed confidentiality and
informed about the voluntary nature of their involvement, allowing them to withdraw from the study at any time
without facing any consequences.
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|.DATA

Student_ID Pre_test_Score Post_test_Score Attitude_Pre Attitude_Post Satisfaction

1 46 78 Neutral Positive Very Satisfied
2 59 82 Negative Neutral Very Satisfied
3 68 70 Negative Negative Satisfied

4 54 70 Neutral Positive Dissatisfied

5 50 83 Negative Neutral Very Satisfied
6 47 95 Positive Positive Satisfied

7 68 99 Positive Positive Satisfied

8 60 83 Neutral Negative Satisfied

9 46 62 Neutral Positive Satisfied

10 65 81 Positive Positive Very Satisfied

Data for a quasi-experimental design involving 10 secondary school students who used a mobile app for a
period of 8 weeks to revise for their Form 5 Chemistry examination.

All students demonstrated an increase in their post-test results in comparison to their pre-test scores, suggesting a
beneficial effect of the mobile app on their understanding of chemistry. Improvement levels differ among students,
with some making small advances and others experiencing significant increases.

Attitude change: Chemistry perceptions shifted after utilizing the smartphone app. Some students who were
initially neutral or negative had a change in attitude to positive or neutral after the intervention, except for one
student whose attitude changed from neutral to negative. The majority of students who initially had a favorable
attitude retained it.

The majority of pupils expressed high satisfaction levels with the smartphone app. 4 out of 10 students were 'Very
Satisfied', 5 were 'Satisfied', and 1 was 'Dissatisfied’. Indicating that the app was positively welcomed by the
majority of the participants.

Overall, the mobile app was beneficial in enhancing students' performance in chemistry and positively impacting
their attitudes toward the topic. The majority of students expressed high satisfaction with the smartphone app,
suggesting its potential as a valuable tool for chemistry review.

4, CONCLUSION
This study aimed to assess the efficacy of a mobile application in aiding Form 5 Chemistry review among
secondary school students over an 8-week duration. The data shows that the mobile software significantly
improves students' academic performance, as all participants had higher post-test scores compared to pre-test
scores. The majority of students expressed pleasure with the maobile learning experience, indicating a general
move towards more positive views towards chemistry.

The utilization of the mobile application in this research is in accordance with wider educational patterns that
prioritize customized, adaptable, and captivating learning opportunities. The app's ability to enhance traditional
instructional materials and offer an interactive study platform is a significant benefit in the current digital learning
environment. The positive feedback from students indicates that mobile learning tools can boost student
engagement and motivation.
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Nevertheless, this study has drawbacks. The findings are not easily applicable to a larger population due to the
limited sample size of 10 pupils. The lack of a control group and random assignment prevents the definitive
establishment of causal links between using the app and the observed outcomes. The study offers excellent initial
evidence in favor of incorporating mobile apps into the chemistry teaching curriculum, despite some constraints.

This research has the potential to be applied in developing mobile learning solutions for many educational
environments and subjects. Mobile apps can be valuable tools for improving learning outcomes in disciplines that
students find difficult, making them worth considering for educators and curriculum developers. Moreover, the
favorable reception of the mobile app indicates the need for additional research to investigate its impact on
knowledge retention and academic performance over an extended period.

This work is significant since it enhances the comprehension of how contemporary technology can be utilized to
assist pupils in their educational endeavors. It creates opportunities for using maobile technology to support a
learner-centered approach, which could enhance educational experiences and results. Future research should
broaden the scope by investigating larger and more diverse student groups to have a more thorough knowledge of
the effects of mobile learning aids in education.
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