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ABSTRACT

This study explores undergraduate students' satisfaction in learning Counting and Probability via micro-
credentials on the UiTM Learning Management System (LMS). With the increasing shift toward digital learning,
micro-credentials have emerged as an innovative approach to flexible and accessible education. This study aims
to assess the effectiveness of a micro-credential course in Probability by evaluating students' perceptions
regarding knowledge acquisition, content relevance, assessment methods, confidence improvement, content
delivery, instructor approachability, and overall satisfaction. A survey-based quantitative analysis was conducted
on 174 undergraduate students enrolled in the course. The data collected were analyzed using descriptive
statistics, correlation analysis, and heatmap visualizations to uncover key trends in learner satisfaction. The
findings revealed a generally high level of satisfaction, with notable positive correlations between engaging
instructional methods, perceived knowledge gain, and overall enjoyment. The study highlights the importance
of interactive and student-centered learning experiences in micro-credential courses. Moreover, the results
underscore the significance of instructor approachability and well-structured assessment methods in enhancing
student confidence and engagement. However, minor disparities in ratings suggest room for improvement in
personalizing learning experiences and incorporating more real-world applications to contextualize theoretical
concepts. Based on these findings, we recommend strategies such as the integration of gamified learning tools,
adaptive learning technologies, and increased peer interaction opportunities to enhance engagement and learning
outcomes. These insights contribute to the broader discourse on the role of micro-credentials in higher education
and offer practical recommendations for improving digital learning environments.
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INTRODUCTION

The rapid expansion of online learning has led to the development of micro-credentials, providing flexible and
accessible learning opportunities. Micro-credentials are short, focused courses designed to offer learners specific
skills or competencies, often supplementing traditional degree programs. They have gained traction in higher
education as they provide a modular approach to learning, allowing students to improve efficiently in targeted
areas [1].

UiTM’s LMS offers a micro-credential course in Counting and Probability, covering essential topics such as Set
Theory, Probability Rules, and Bayes’ Theorem. This micro-credential aims to provide students with a strong
foundation in probability concepts, which are critical for various fields, including mathematics, statistics, and
data science. The course is structured to promote self-paced learning, ensuring flexibility for students with
different learning paces and backgrounds [2].
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The primary objective of this study is to assess undergraduate students’ satisfaction with this micro-credential,
evaluating its effectiveness in enhancing knowledge acquisition and skill development. Given that online
learning platforms often face challenges such as engagement and comprehension issues, it is essential to analyze
how learners perceive the instructional strategies, assessment methods, and overall learning experience.
Understanding student satisfaction levels can guide future improvements and instructional enhancements in
micro-credential courses [3].

Furthermore, this study seeks to identify key factors that influence student engagement and satisfaction in the
micro-credential course. By analyzing learner feedback through quantitative data analysis, we aim to uncover
correlations between instructional delivery, confidence improvement, and overall enjoyment. This analysis will
provide valuable insights into optimizing micro-credential courses and ensuring their effectiveness in meeting
educational objectives [4].

LITERATURE REVIEW

The advancement of digital learning and educational technologies has led to the proliferation of micro-
credentials as an alternative form of academic and professional development. Unlike traditional degree
programs, micro-credentials allow learners to engage in focused, modular learning experiences tailored to their
specific needs. This section reviews the existing literature on micro-credentials in higher education, their role in
learning probability online, and key factors influencing student satisfaction in digital learning environments.

Micro-Credentials in Higher Education

Micro-credentials have gained prominence as an alternative to traditional education pathways, offering
flexibility, affordability, and skill-oriented learning. They are particularly beneficial for students who require
targeted knowledge without committing to long-term programs. Research has shown that micro-credentials can
increase student motivation and career readiness by providing competency-based assessments and industry-
recognized certifications. Studies also indicate that institutions adopting micro-credentials experience improved
student engagement and retention, as these courses often integrate adaptive learning technologies and interactive
content [5]-[8].

Learning Probability through Online Platforms

Probability is a fundamental area of mathematics with applications in various disciplines, including statistics,
engineering, and computer science. However, research indicates that students frequently struggle with the
abstract nature of probability concepts, making effective instructional design crucial. Online platforms provide
opportunities for interactive learning, where students can engage in simulations, visual representations, and
gamified exercises to enhance comprehension. Studies have highlighted the effectiveness of digital tools such
as dynamic probability trees, real-time feedback systems, and Al-driven personalized learning paths in
improving student understanding and retention of probability concepts [9]-[11].

Student Satisfaction in Online Learning

Student satisfaction is a crucial determinant of success in online education. Multiple studies suggest that learner
satisfaction is influenced by several factors, including content relevance, the effectiveness of assessment
methods, instructor engagement, and technological ease of access. Research indicates that students prefer online
courses that offer clear learning objectives, interactive elements, and responsive feedback mechanisms.
Furthermore, instructor approachability and availability play a significant role in ensuring student engagement
and motivation. By understanding these factors, educators can design more effective online learning
environments that enhance student satisfaction and overall academic success [12].

METHODOLOGY

This study employed a survey-based quantitative approach. Data was collected from 174 undergraduate students
enrolled in the UITM LMS micro-credential course on Counting and Probability. The survey assessed seven
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dimensions: knowledge gained, content relevance, assessment effectiveness, confidence improvement,
instructional delivery, instructor approachability, and overall enjoyment. Descriptive statistics, correlation
analysis, and a heatmap visualization were used to interpret the data [3], [13], [14].

This section outlines the research design, data collection, and analysis methods used in assessing learner
satisfaction in the UiTM LMS micro-credential course on Counting and Probability. The study employed a
quantitative approach through survey-based data collection, followed by statistical analyses, including
descriptive statistics, correlation analysis, and heatmap visualizations, to evaluate learner engagement and
satisfaction.

Research Design

This study utilized a cross-sectional survey methodology to gather insights into students' experiences with the
micro-credential course. The structured survey contained seven key dimensions: knowledge gained, content
relevance, assessment effectiveness, confidence improvement, instructional delivery, instructor approachability,
and overall enjoyment. The survey items were rated on a five-point Likert scale (1 = Strongly Disagree, 5 =
Strongly Agree) [8].

Participants and Data Collection

A total of 174 undergraduate students enrolled in the UiTM LMS micro-credential course on Counting and
Probability participated in this study. The survey was conducted online at the end of the course, ensuring that
students had fully experienced the learning process before responding. Participation was voluntary, and data
confidentiality was maintained throughout the study [3].

Data Analysis Techniques
Descriptive Statistics

Descriptive statistics, including mean, standard deviation, and range values, were calculated for each survey
dimension to assess central tendencies and variability. This provided an overview of student satisfaction and
highlighted areas of strength and potential improvement in the course [15].

Correlation Analysis

To examine relationships between the various learning dimensions, Pearson correlation analysis was
performed. This analysis helped identify key factors influencing student satisfaction and engagement [16].

Heatmap Visualization

A heatmap visualization was generated to provide an intuitive graphical representation of the correlation
strength between variables. This visual analysis helped highlight the most influential factors contributing to
overall course enjoyment [17].

Reliability and Validity

The survey instrument was tested for reliability using Cronbach’s Alpha, with a threshold of a > 0.7 considered
acceptable for internal consistency. The validity of the questionnaire was assessed through expert reviews and a
pilot test conducted with a small group of students before full deployment. The methodology employed in this
study ensures a robust and systematic assessment of learner satisfaction with the micro-credential course on
Counting and Probability. The combination of quantitative statistical analyses and data visualizations
provides a comprehensive evaluation of students' experiences and identifies actionable insights for future course
improvements [16].

RESULTS AND ANALYSIS

This section presents the findings of the study based on the survey responses collected from 174 undergraduate

Page 2099 www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue 111 March 2025

% SIS v

students who completed the micro-credential course on Counting and Probability via the UiTM LMS. The
analysis focuses on key dimensions of student satisfaction, including knowledge acquisition, content relevance,
assessment effectiveness, confidence improvement, instructional delivery, instructor approachability, and
overall enjoyment. The results are interpreted using descriptive statistics, correlation analysis, and heatmap
visualizations to provide deeper insights into learners' experiences and perceptions [16].

Descriptive Statistics

The descriptive statistics provide a summary of the distribution of learner responses across all dimensions of
satisfaction. The table below presents the mean, standard deviation, and minimum-maximum range for each
category:

Table 1 The Distribution of Learner Responses

Category Mean|Standard DeviationMinMax|
Increased Knowledge 4.75 045 3 5§
Related Content 4.7 048 3 5
Enhanced Learning 4.65 05 3 5
Increased Confidence 4.6 055 3 5
Interesting Delivery 4.72 047, 3 5
Approachable Instructors| 4.68 049 3 5
Overall Enjoyment 4.73 046, 3 5

The results indicate consistently high levels of satisfaction, with average ratings above 4.6 across all categories.
The standard deviation values suggest minimal variance in responses, reflecting overall agreement among
participants [18]-[21].

Correlation Analysis

A Pearson correlation analysis was conducted to explore relationships between key variables. The correlation
matrix below provides insights into the interdependencies among learner satisfaction factors:

Table 2 Pearson Correlation Analysis

) Increased Related Enhanced . . ]

Variables Knowledge Content Learning ConfidenceDelivery|lnstructorsEnjoyment
Increased 1 0.88 0.85 083 0.8 0.78 0.89
Knowledge
Related Content 0.88 1 0.87 0.81 0.85 0.82 0.88
Enhanced 0.85 0.87 1 0.86 084 0.8 0.86
Learning
Increased 0.83 0.81 0.86 1 079 0.76 0.84
Confidence
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Interesting 08 0.85 0.84 0.79 1 0.88 0.9
Delivery

Approachable 0.78 0.82 0.8 0.76)  0.88 1 0.86
Instructors

Overall Enjoyment 0.89 0.88 0.86 0.84 0.9 0.86 1

The strongest correlation (r = 0.90) is between Interesting Delivery and Overall Enjoyment, indicating that
engaging instructional methods significantly influence student satisfaction. Additionally, Increased Knowledge
and Overall Enjoyment (r = 0.89) show a strong relationship, suggesting that knowledge acquisition enhances
student experience [16].

Heatmap Analysis

A heatmap visualization further illustrates the correlations among different factors affecting learner satisfaction.

100
ncreased Knowledge S as 081 l

0gs 080 L]
§ 095
Related Content-  0.90 [ on 077 s
Enhanced Learning 081 086 n o nn - 0,80
ncreased Confidence SRURE L] 0.8 ' 082
Interesting Delivery - 086 on
B0 042

Correlation Heatmap of Leamner Feedback

Approachable Ingtructors £ 0

Overall Enjoyment- 089 (1

Fig 1 Hlustration heatmap visualization

The heatmap reveals a clear clustering effect, where variables related to instructional delivery and engagement
exhibit the highest correlations with overall enjoyment. This emphasizes the importance of interactive and well-
structured teaching methodologies [16], [22].

Reliability and Validity Analysis

The internal consistency of the survey instrument was evaluated using Cronbach’s Alpha, with a threshold of
a > 0.7 considered acceptable for reliability. The results indicated a Cronbach’s Alpha coefficient of 0.89,
confirming strong internal consistency among the survey items. This high reliability suggests that the instrument
effectively captures the constructs related to learner satisfaction, content engagement, and instructional
effectiveness. To establish validity, the questionnaire underwent expert review and a pilot test involving 15
students before full deployment. Experts in educational technology and probability education assessed the
content for relevance, clarity, and comprehensiveness. The pilot test provided feedback on question
interpretation and response patterns, leading to minor revisions to enhance clarity. This rigorous validation
process ensured that the survey accurately measured learner perceptions and experiences [16].

CONCLUSION AND RECOMMENDATIONS

The results of this study confirmed that the UiTM LMS micro-credential course on Counting and Probability
was well received by students, with consistently high satisfaction ratings across all evaluated dimensions. The
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descriptive statistical analysis revealed that most students rated their experience positively, with mean scores
exceeding 4.6 in all surveyed categories. The correlation analysis provided further insights into how different
course attributes influenced students' overall learning experience. The strongest correlation was observed
between engaging content delivery and overall course enjoyment, highlighting the significance of instructional
design in shaping student satisfaction. Additionally, the correlation between increased knowledge acquisition
and overall enjoyment indicated that learners valued the educational benefits they derived from the course [18].

The heatmap visualization further emphasized the importance of interactive course components in sustaining
student engagement. The clustering effect observed in the heatmap analysis indicated that factors such as
instructor approachability, interesting content delivery, and assessment effectiveness were central to learners’
positive experiences. These findings suggest that micro-credential courses must adopt a learner-centered
approach, incorporating engaging instructional strategies to maximize student satisfaction [8].

Despite the overwhelmingly positive responses, a few areas for improvement were identified. The study revealed
that while most students found the assessments effective in reinforcing learning, some students reported the need
for more personalized feedback and adaptive learning mechanisms. The correlation between assessment
effectiveness and increased confidence in the subject matter was slightly lower compared to other relationships,
suggesting that additional strategies could be implemented to enhance assessment practices [11].

Based on the findings of this study, several key recommendations can be made to enhance the effectiveness of
micro-credential courses. One of the primary recommendations is to increase the level of interactivity in the
course design by incorporating gamified learning elements, real-world applications, and simulation-based
exercises. These features have been shown to significantly boost student engagement and deepen conceptual
understanding. The results of the study indicated that content delivery was one of the most influential factors in
determining overall learner satisfaction. Therefore, adopting more dynamic and visually engaging instructional
approaches can further improve student experiences [23].

Another important recommendation is to provide personalized feedback mechanisms that cater to individual
learner needs. The study revealed that while assessment methods were generally well-received, students would
benefit from more detailed feedback on their progress. Implementing adaptive learning technologies that track
student performance and offer customized recommendations for improvement can enhance learning outcomes.
Additionally, integrating peer collaboration opportunities through discussion forums and group activities can
foster a more interactive and supportive learning environment [14].

The role of instructors was also identified as a crucial factor in determining learner satisfaction. While the study
found a strong correlation between instructor approachability and overall enjoyment, future course iterations
should focus on enhancing direct student-instructor interactions. This could be achieved by scheduling live
virtual sessions, interactive Q&A forums, and one-on-one mentoring opportunities to provide additional support
to learners [24].

Finally, it is recommended that micro-credential courses incorporate more real-world case studies and problem-
solving exercises to contextualize theoretical concepts. The study findings indicated that learners highly valued
content that was relevant to their field of study and professional aspirations. By aligning course content with
industry applications and practical use cases, students can better appreciate the significance of the material and
apply their knowledge more effectively in real-world scenarios [25], [26].

In conclusion, this study has provided valuable insights into the effectiveness of the UiTM LMS micro-credential
course on Counting and Probability, highlighting key success factors and areas for improvement. The findings
suggest that well-structured course content, engaging instructional delivery, effective assessments, and
approachable instructors contribute significantly to learner satisfaction. By implementing the recommended
enhancements, institutions can further improve the quality of micro-credential offerings, ensuring that students
receive an enriching and impactful learning experience [18], [19].
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