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ABSTRACT

Further Differential Equations (MAT480) is a critical math course at the College of Engineering, Civil
Engineering Studies, UiTM Cawangan Pulau Pinang. Unfortunately, during the October 2022-February 2023
semester, 30% of students failed this course. To address this, the "Boost Up Your Mathematical Skills Workshop
(BMS)" was implemented for the March-August 2023 semester. The workshop sought to improve students’
mathematical skills and boost students' confidence in the subject. In the March-August 2023 semester, 91% of
students successfully passed the course, indicating improved outcomes. In order to sustain this positive trend, the
intervention program was implemented for the second time for students during the October 2023 — February 2024
semester, involving 26 students and two lecturers as facilitators. In this article, the studies aim to analyse the
result of the pretest and posttest to forecast the student’s achievement in their final examination. |f the forecast
proves to be correct, then BMS will continue into upcoming semesters, enabling early performance assessment.
Additional programs to raise performance can be implemented if the prognosis indicates a decline in student
performance.

Keywords: further differential equations, engineering students, intervention program, mathematical skills,

academic performance.

Introduction

The Further Differential Equations (MAT480) course is one of the crucial mathematics components for
undergraduates in the Civil Engineering Studies at the College of Engineering, Universiti Teknologi
MARA (UiTM), Cawangan Pulau Pinang. However, a notable concern emerged in the semester of
October 2022—February 2023, with 30% of students facing challenges in succeeding (Kechil et al.,
2023). To address this, the "Boost Up Your Mathematical Skills Workshop (BMS)" intervention
program was introduced, influenced by the progress of Open Distance Learning (ODL) during the
COVID-19 pandemic, as discussed by Kechil et al. (2020), Wan Mohammad et al. (2020), Mohd Mydin
et al. (2020) and Abd Rahman et al. (2023). This BMS aimed to enhance students' mathematical skills
through a comprehensive approach, resulting in improved academic performance, particularly in the
MATA480 course. Notably, 91% of students successfully passed their final examinations in the March—
August 2023 semester. Inspired by this achievement, the intervention program continued in an effort to

improve student performance for the October 2023—February 2024 semester.
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Literature Review

Generations Y and Z widely embrace computer technology and telecommunications (Wan Mohammad
et al., 2017). Given the contemporary generation's proficiency and interest in the Internet of Things
(1oT), traditional face-to-face learning becomes less pertinent (Aithal & Aithal, 2016). Consequently, a
transition to blended learning is more fitting. To aid university students in their ongoing preparation
throughout the course, the implementation of blended learning interventions is recommended.
Additionally, the research done by Silvia et al. (2020) suggests that digital-based interventions have a
positive impact on the mathematics achievement of students with mathematical difficulties. According
to Higgins et al. (2019), technology interventions had a significant and favourable impact on students'

mathematical achievement.

The use of video as a learning tool in blended learning environment is widely discussed by
many researchers because it can create enthusiasm for learning (Kamariah, 2018), foster deeper learning
(Mitra el al., 2010), and improve attitudes towards learning (Kinnari-Korpela, 2015; Rahmadani &
Nurlaelah, 2019; Tan ed al., 2020). For instance, Kinnari discovered that students were motivated to
learn mathematics when brief video lectures were used. Due to the video’s step-by-step solutions and
explanations, they were able to better internalise and comprehend the mathematics material.
Nevertheless, relying solely on technology for independent student study is inadequate. Merely
watching videos without two-way communication should be discouraged. Prolonged solitary video
viewing may lead to challenges in physiology, communication, and social skills for students (Kechil et
al., 2021; Abdul Razak et al., 2021; Kechil et al., 2022).

Engaging in group discussions with peers is crucial to foster the enhancement of social and
communication skills (Chung et al., 2016; Samter, 2003). The facilitator serves as a guide, ensuring that
students stay on the correct path when comprehending each discussed topic (Hmelo-Silver & Barrows,
2006). This is also supported by group work, which allows learners to think analytically and critically,
enhances their teamwork sprit, and fosters independent learning (Sofroniou & Poutos, 2016).
Leveraging both peers and facilitators enables students to swiftly enhance their understanding of a
variety of subjects, facilitated by their proficiency in self-directed learning with digital technology
(Song, 2021).

Methodology
This intervention program ran for the first time in the March-August 2023 semester with the aim of
enhancing engineering students' math skills for success in MAT480. It is divided into three weeks.

Topics covered include differentiation, integration techniques, nonpolynomial vs. polynomial, series
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and graph sketching. These topics correspond to the foundational areas of students’ early calculus
education. It was necessary for the students to recall all the fundamental mathematical concepts, rules,

and procedures because they had forgotten the topics.

The intervention program, as depicted in Figure 1, involves three key components: self-
monitoring studies, peers, and facilitators. Combining these elements is essential for success, especially
in mathematics education. Self-monitoring studies empower students to take charge of their learning
and cultivate self-directed skills. Peers contribute crucial support, encouragement and feedback, while
facilitators, like instructors and tutors, act as guides and mentors for students.

Boost Up Your Mathematical
Workshop

Figure 1: Three main elements in the intervention program

The success of this intervention is reflected in the results of the final exams of students, where
91% of students passed the MAT480 subject in the March-August 2023 semester. Therefore, this
semester, this intervention program is being carried out for the second time. A total of 26 students from
the October 2023-February 2024 semester were involved. Two lecturers with about 20 years of
experience in the field of teaching mathematics for the subject of mathematical engineering were

involved as facilitators.

The Figure 2 flowchart illustrates the intervention process. In the first week, students took a
pretest to evaluate their understanding of prior topics, focusing on MAT480 relevance. In the second
week, they watched instructional videos and engaged in group discussions. Students presented solutions
to peers and facilitators in the final part of the second week, promoting two-way learning. The third

week concluded with students taking a posttest to assess their progress in the program.
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pretest posttest
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Figure 2: Flowchart of the intervention process

Result and Discussion

The data indicating an improved posttest score aligns with the high success rate of 91% in the final
examination for the March-August 2023 semester. The positive trend in posttest scores reflects the
effectiveness of the intervention program in enhancing students' mathematical skills. The majority of
students scoring above 50% in the posttest experienced further improvement, contributing to the
significant pass rate in the final examination. This suggests a correlation between the intervention
program'’s impact on students' proficiency and their overall success in the MAT480 course, emphasizing
the program'’s role in achieving favorable academic outcomes.

Semester: March 2023 - August 2023 Semester: October 2023 - February
2024

P 40% 60% 80% 20% 40%

|

¥ Posttest ¥ Posttest

E Pretest [ 35% v ¥ Pretest 38%

Figure 3: Score of pretest and posttest

Building upon the insights from the intervention program data in the March-August 2023
semester, the forecast for the October 2023-February 2024 semester is optimistic. In the pretest, 38%

of students initially scored below 50%, suggesting a similar challenge as observed in the previous
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semester. However, the positive trend seen in the March-August 2023 data, where posttest scores

improved significantly, indicates potential improvement in the upcoming semester as well.

Similar to the March-August 2023 data, the majority of students with pretest scores above 50%
in the October 2023-February 2024 semester are expected to experience improvement. The percentage
of students scoring above 50% is forecast to rise from 38% in the pretest to 54% in the posttest,
reflecting the effectiveness of the intervention program in enhancing mathematical skills.

Comparing both semesters, the forecast suggests a consistent positive impact on students'
proficiency. The lessons learned from the March-August 2023 intervention program, especially in
addressing challenges for students scoring below 50%, can be applied to further optimize outcomes in
the upcoming semester. The parallel increase in posttest scores and the pass rate in the final examination
observed in the March-August 2023 semester serves as a promising indicator for continued success in

achieving favorable academic outcomes in the October 2023-February 2024 semester.

Conclusion

The BMS aimed to enhance students' mathematical abilities and boost their confidence as they
progressed through the MAT480 course. The comprehensive three-week intervention program and its
potential for improving the mathematical skills and overall academic performance of engineering
students in MAT480 show the improvement of the students’ results in their final examination. 91% of
the students pass their final examination in the March—August 2023 examination. We anticipate the
continuation of success for this intervention program into the October 2023— February 2024 semester,

with students excelling in their academic endeavors during this period.
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