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Abstract: In line with the development of global technology in the 21st century, one of the goals of the Ministry of Higher Education
(KPT) is to ensure that the learning needs of students are met and the meaningful experience they receive in their learning is
enhanced through the effectiveness of technology and innovation. Lecturers need to use teaching and learning strategies with the
help of information technology and multimedia, as well as any form of innovation that aligns with the learning needs of the 2 1st
century. Among the most recent and increasingly popular teaching and learning strategies are student centered strategies that use e-
learning. This study involves all students at a polytechnic who take the Engineering Mathematics 2 course in session 1l: 2024/2025.
The study was conducted quantitatively in the form of a survey using a questionnaire as a research instrument. Based on the one-
sample chi-square test, p < 0.05 for each questionnaire item. This shows that there is a significant difference between the frequency
of students who agree and the frequency of students who disagree for each questionnaire item. Based on the findings and data
analysis, it is evident that the frequency of students who agree with the use of the e-book Engineering Mathematics 2: Integration
as a learning material is much greater and more significant than the frequency of students who disagree. The analysis of the study
indicates that the e-book Engineering Mathematics 2: Integration produced is suitable for use as a learning material for polytechnic
students, whether with lecturers in the classroom or independently outside of class.
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INTRODUCTION

In order to improve the quality and relevance of student learning experiences, the Ministry of Higher Education (KPT) has
prioritized the integration of technological innovation in response to the changing global technology landscape of the 21st century.
Polytechnics, as public institutions of higher education, are responsible for the effective and technology-enhanced delivery of
teachingand learning in order to realize this vision. As a result, lecturers are urged to implement 21st-century pedagogical strategies,
with a particular emphasis on using digital tools, multimedia, and innovative methods to accommodate the diverse requirements of
students (Azlan et al., 2021). The student-centered approach, particularly when implemented through e-learning platforms, is a
prominent strategy that is consistent with this objective. This method has been demonstrated to enhance student engagement,
autonomy, and learning outcomes, particularly inentirely online and blended environments (Zainuddin & Perera, 2022). Institutions
can guarantee more adaptable, inclusive, and effective educational experiences by transitioning from teacher -centered to learner-
driven models.
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PROBLEM STATEMENT

The Polytechnics in Malaysia have implemented a blended learning approach since 2014, inwhichthe proportion of online
and in-person instruction is customized to accommodate the changing academic and institutional requirements. This method is
consistent with the requirements of the 21st-century workforce, which necessitates graduates to be self-directed learners and
independent thinkers. In order to cultivate these attributes, students must be consistently encouraged to adopt the principles of the
Independent Learner model, actively seeking to improve their knowledge, skills, and attitudes, and assuming responsibility for their
academic advancement (Mustapha et al., 2022).

In support of this initiative, the Polytechnic e-Learning Committee has developed structured components of blended
learning aimed at reinforcing independent learning. Among the key requirements is that at least 60% of students in a course access
digital content and complete online assessments via the Curriculum Information Development Online System (CIDOS), the official
e-learning platform used by polytechnics (Yunus & Hashim, 2021).

Lecturers are also encouraged to explore and utilize alternative digital platforms that are user-friendly and accessible to
students. As part of this innovation, the Committee has spearheaded initiatives to produce open-access e-content, including e-books,
which are especially suited to promote independent learning. Inline with this objective, selected lecturer teams have beenappointed
to develop e-books tailored to specific subject areas, ensuring alignment with the Malaysian Polytechnic syllabus. Recognizing the
importance of contextual relevance, the researcher who teaches Engineering Mathematics 2 opted to create an e-book focused on
the topic of Integration. This topic was selected for its foundational simplicity, making itan ideal entry point into e-book authorship.
Although other integration-themed e-books exist, few, if any, are customized according to the polytechnic curriculum. This led to
the development of a syllabus-aligned e-book titled Engineering Mathematics 2: Integration. However, to determine its pedagogical
relevance and effectiveness, the researcher conducted a survey to evaluate students’ acceptance and perceptions of the e-book as a
learning tool.

RESEARCH HYPOTHESIS
The hypotheses tested in this study consist of 2 forms:

Ho: There is no significant difference between the frequency of students who agree and the frequency of students who disagree
with the use of the e-book Engineering Mathematics 2: Integration as a learning material.
Ha: There is a significant difference between the frequency of students who agree and the frequency of students who disagree

with the use of the e-book Engineering Mathematics 2: Integration as a learning material.

LITERATURE REVIEW

E-learning encompasses not only online instruction but also the broader use of information and communication
technologies (ICT) to provide access to educational content and resources anytime, anywhere (Arkorful & Abaidoo, 2015). It
effectively addresses shortcomings in traditional teaching by leveraging multimedia such as videos, podcasts, interactive slides, e-
notes, and e-books to support diverse learning styles (Alshorman & Bawaneh, 2022). E-books, which are digital publications that
contain text, images, and multimedia elements, have proven to be particularly effective in inspiring independent learning and
engagement (Gardiner & Musto, 2015; Aini et al., 2021).
Recent research has reaffirmed the importance of e-books in higher education. Interactive e-books were discovered by Aini et al.
(2021) to considerably enhance student learning outcomes, while Amin et al. (2023) reported that visually rich digital texts
significantly increased academic motivation. Furthermore, research on Al-enhanced e-books with incorporated large language
model tutors suggests that programming education is more personalized and promotes active learning (Oney et al., 2024). These
results underscore the significance of educator-led design, digital pedagogy proficiency, and alignment with learning objectives to
guarantee the efficacy of e-books (Tuah et al., 2019; Correia et al., 2024).
Face-to-face interaction remains significant due to its ability to offer immediate clarification and human connection, despite the
growing emphasis on digital learning (Ali et al., 2022). Student engagement, achievement, motivation, and social emotional skills
have all been significantly enhanced by blended learning models that integrate online and in-person instruction (Mujallid, 2024; Yu
et al., 2025; Heliyon review, 2024). Blended methods significantly increase engagement in both academic content and
communicative competence when instructors are digitally literate and pedagogically trained, and when technological access is
equitable (Hidayah Ahmed et al., 2024; Jassni et al., 2024). Studies in Malaysian higher education further confirm this.

RESEARCH METHODOLOGY

The Engineering Mathematics 2 course in session Il of 2024/2025 was taken by all students from the Department of
Electrical Engineering (JKE), Department of Civil Engineering (JKA), and Department of Mechanical Engineering (JKM) at a
polytechnic.

The study was conducted quantitatively in the form of a survey using a questionnaire as a research instrument. The
questionnaire was divided into 2 parts: Part A and Part B. Part A contained questions aimed at gathering respondents' demographic
information. Part B contained questions aimed at gathering information on respondents’ level of acceptance of the e-book
Engineering Mathematics 2: Integration as a learning material. There were 12 items in Part B of the questionnaire, with answer
options using the Likert Scale as shown in Table 1. The questionnaire was distributed to respondents after passing a pilot study with
a Cronbach's Alpha reliability index of 0.948.
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Table 1: Likert Scale

Option Score
Strongly Disagree | 1
Disagree 2
Agree 3

Strongly Agree 4
Source: Research Methods and Statistics Book 1: Research Methods (Chua, 2011)

Data from the questionnaire was recorded using SPSS version 20 software and analyzed descriptively and inferentially. In
this study, the researcher used frequency distribution inthe formof percentages, allowing the researcher to determine the percentage
of respondents who strongly disagreed, disagreed, agreed, and strongly agreed with each item in the questionnaire. However, the
researcher combined the strongly agree and agree responses, and the strongly disagree and disagree responses, to simplify the
process of determining the respondents' level of acceptance. Since the data was converted to a nominal form, namely agree and
disagree, the most appropriate test to prove the research hypothesis is the non-parametric one-sample chi-square test.

FINDINGS AND DATA ANALYSIS

A total of 384 students participated in this study, with equal representation from three academic departments: Electrical
Engineering (JKE), Civil Engineering (JKA), and Mechanical Engineering (JKM), each contributing 128 students. The ge nder
breakdown revealed that 94 of the respondents were female, while the remaining 290 were male. Figure 1 presents the demographic
distribution of participants by department and gender.

Research Sampling by Department Gender Analysis of Research
Respondents by Department

Department of
Electrical Engineering
(JKE)

= Department of Civil
Engineering (JKA)

II MALE

= FEMALE

= Department of
Mechanical
Engineering (JKM)

Figure 1: Profile of 384 respondents

The data collected from the questionnaires was analysed descriptively, and the findings are shown in Table 2 and Figure 2.

No Item Disagree Agree
Frequency | Percentage | Frequency | Percentage

1 | easily understand the lesson content presented through the e-book 3 21 376 979
Engineering Mathematics 2: Integration. ) )

5 | un(_jerste_ind the worklpg stgps (calct_JIatlons) shown in the e-book 9 23 375 977
Engineering Mathematics 2: Integration.

3 The presentation of the lesson content in the e-book Engineering 13 34 371 96.6
Mathematics 2: Integration is organized and easy to follow. ) )
The text display in the e-book Engineering Mathematics 2:

4 Integration is appropriate. ? 23 375 71

5 The graphlcs used malfe the e-book Engineering Mathematics 2: 3 21 376 97.9
Integration look attractive.

6 The tutorial questions and answers provided in the e-book 9 23 375 977
Engineering Mathematics 2: Integration help me with revision. ) )

[JNRD2504633 International Journal Of Novel Research And Development (www.ijnrd.org) ‘ g294



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | INRD.ORG

| am satisfied with the content of the e-book Engineering

7 Mathematics 2: Integration. 8 21 376 979
3 I can gasny_ access the e-book Engineering Mathematics 2: 7 18 377 982
Integration using a smartphone or computer.
| feel comfortable using a smartphone or computer when studying
? with the e-book Engineering Mathematics 2: Integration. 20 32 364 948
10 I can study using the e-book Engineering Mathematics 2: 3 21 176 979

Integration at my own pace.

The e-book Engineering Mathematics 2: Integration is suitable to
11 be used as supplementary learning material before, during, or after 7 1.8 377 98.2
classes with the lecturer.

The e-book Engineering Mathematics 2: Integration is suitable to
12 be used as self-learning material. 4 1.0 380 99.0

Table 2: Frequency distribution of all items in the questionnaire

A

Disagree 8 9 13 9 8 9 8 7 30 8 7 4
W Agree 376 375 371 375 376 375 376 377 354 376 377 380

Frequency
o o o o

Questionnaire Iltem

Disagree M Agree

Figure 2: Students' responses for all items in the questionnaire

From Table 2 and Figure 2, it was found that the percentage frequency of students who agreed was higher than those who disagreed
for each questionnaire item. The difference in frequency can be seen between the students who agreed and those who disagreed,
where the percentage of agreement exceeded 92% for every questionnaire item. However, to prove that this frequency difference is
significant, an inferential analysis was conducted. The results of the analysis using a one-sample chi-square test for the "agree" and
"disagree" categories for each questionnaire item are shown in Table 3.

No Item Asymp. Sig. (2-tailed)
1 The category for item 1 occurs with equal probability. .000
2 The category for item 2 occurs with equal probability. .000
3 The category for item 3 occurs with equal probability. .000
4 The category for item 4 occurs with equal probability. .000
5 The category for item 5 occurs with equal probability. .000
6 The category for item 6 occurs with equal probability. .000
7 The category for item 7 occurs with equal probability. .000
8 The category for item 8 occurs with equal probability. .000
9 The category for item 9 occurs with equal probability. .000
10 The category for item 10 occurs with equal probability. .000
11 The category for item 11 occurs with equal probability. .000
12 The category for item 12 occurs with equal probability. .000

The significance level was set at o= 0.05
From Table 3, it was found that the one-sample chi-square test yielded p < 0.05 for each questionnaire item. This indicates that
there is a significant difference between the frequency of students who agreed and the frequency of students who disagreed for each
questionnaire item. Based on the statements of the items in the questionnaire, the findings and data analysis simultaneously prove
that the frequency of students who agreed with the use of the e-book Engineering Mathematics 2: Integration as a learning material
is much greater and more significant than the frequency of students who disagreed.

DISCUSSION AND RECOMMENDATION

The items in the questionnaire were designed to gather information on the respondents' level of acceptance of the use of the e-book
Engineering Mathematics 2: Integration as a learning material. Items 1 to 6 were to examine whether the arrangement and
presentation of the content, worked examples, and tutorials produced were appropriate and met the learning needs of students. From
the analysis conducted, it was found that more than 96% agreed with the statements of these items. This shows that almost all
respondents agreed with the content of the e-book Engineering Mathematics 2: Integration that had been produced, and this strongly
corresponds with the response shown for statement item 7. Items 8, 9, and 10, on the other hand, were to examine whether the e-
book Engineering Mathematics 2: Integration produced could be accessed at their own convenience, where more than 94% agreed
that they could use the e-book at any time. This is also supported by the agreement of more than 98% of respondents with statement
item 11, which stated that the e-book Engineering Mathematics 2: Integration is suitable for use as supplementary learning material
before, during, or after class with the lecturer. With the positive response for all items, it is not surprising that almost all respondents
felt that the e-book Engineering Mathematics 2: Integration produced is suitable for use as a learning material for independent
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learning, as stated in Item 12. All findings from statements item 8 to item 12 are consistent with the findings of the study conducted
by Casselden and Pears (2020), simultaneously proving that the e-book Engineering Mathematics 2: Integration meets the
characteristics of an e-book chosen as a learning material due to several advantages, especially those related to convenience,
accessibility, and portability. However, the percentage of students who disagreed with statement item 9 is greater than the percentage
of students who disagreed with the statements of other items. There are almost 5% of students who felt uncomfortable facing a
smartphone or computer while studying using the Integration-book. This discomfort may be due to eye strain from reading from a
screen (Hobbs & Kilare, 2016), either a monitor screen if students use a computer or a screen that is too small if students use a
smartphone. The issue may be enhanced by employing a more legible font style and size. The e-book's material can be further
segmented by incorporating additional white space to prevent overwhelming the reader's perspective. The e-book's material can be
converted into an infographic style to enhance readability, appeal, and enjoyment (Jordan Wahl, 2018).

CONCLUSION

This investigation was designed to assess the appropriateness of the e-book Engineering Mathematics 2: Integration as a learning
resource for polytechnic students. The results demonstrate that the e-book was well-received by most students, suggesting that it is
effective in facilitating both classroom-based and independent learning. The one-sample chi-square test was employed to conduct
statistical analysis, which affirmed a substantial difference in favor of students who endorsed the use of the e-book as a learning
resource.

The e-book was determined to be well-organized, accessible, and beneficial in reinforcing students’ comprehension of
integration concepts. The design and content presentation were considered user-friendly and appropriate, which facilitated a more
autonomous and flexible learning experience. Nevertheless, the presence of a few minor issues regarding screen readability and
digital comfort was observed, indicating the necessity of ongoing improvements in formatting and design.

In summary, the e-book Engineering Mathematics 2: Integration exhibits significant potential as a digital resource that is
effective in the polytechnic context. It has the potential to significantly contribute to the advancement of e-learning initiatives and
the promotion of independent learning among students, in accordance with the educational objectives of the Ministry of Higher
Education, with additional enhancements.
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