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ABSTRACT

The attainment of program outcomes for the Geology course (ECG253) offered to the Diploma in Civil
Engineering students in UiTM Pasir Gudang is evaluated. It was found that most of the students were incapable
of demonstrating graduate attributes POl which is to apply knowledge of mathematics, natural science,
engineering fundamentals and an engineering specialization to wide practical procedures and practices.
Therefore, this study will investigate the underlying factors of low PO1 achievement in the Geology course
among previous semester students. Analysis of the previous results shows that there was not just a gap in
performance, but a deeper misalignment between course expectations and student readiness. This study also
aims to find out the root causes that led to the low achievement of PO1 for this course in the previous semesters.
A quantitative method was employed and a total of 300 students responded to the survey. Results of the survey
indicate that most of the students perceived that they had limited time to gain a deep understanding of the course
and they lacked a clear understanding of the intended learning outcomes. Majority of the students complained
that the final exam questions were challenging in terms of length and effort required and they were indeed not
well prepared for it. Hence, the problem of the low achievement of PO1 is feasible to be solved provided both
lecturers and students make efforts in striving for the success of this course.

Keywords: Applying Knowledge; Geology Course; Outcome-Based Education; Programme Outcomes;
Problem Solving

INTRODUCTION

Background of Study

Outcome-Based Education (OBE) has been adopted by the Malaysian Ministry of Higher Education as the
guiding framework for all tertiary institutions. It represents a significant paradigm shift from the traditional
content-based curriculum toward a more results-oriented approach in teaching and learning. Besides, Outcome-
Based Education (OBE) is a pedagogical model that focuses on what students are expected to achieve at the end
of an instructional period, aligning curriculum design, teaching strategies, and assessment methods with clearly
defined learning outcomes (Manaff Ismail et al, 2010). The primary aim of OBE is to produce graduates who
are job-ready and equipped with the necessary skills to meet the evolving demands of the economy (Aziz et al.,
2005; Gurukkal, 2020). Outcome-Based Education (OBE) primarily emphasizes three core components in the
student learning process. First, it focuses on clearly defined learning outcome statements, which specify the
knowledge, skills, and understanding that students are expected to achieve. Second, it emphasizes learning
activities that are intentionally designed to support and facilitate the attainment of these outcomes (Ahmad
Zakwan et al., 2022; Yasmin & Yasmeen., 2021).

Furthermore, by applying the principles of accountability, transparency, and continuous improvement, Outcome-
Based Education (OBE) aims to ensure that all students acquire the knowledge, skills, and attitudes necessary
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for success in academic, professional, and real-world contexts. In Malaysia, Outcome-Based Education (OBE)
was introduced into the higher education sector as a strategic effort to improve graduate quality and boost
employability (Morshidi, 2010). In technical fields such as engineering, Outcome-Based Education (OBE)
serves as a foundation for meeting international accreditation benchmarks, including those outlined by the
Washington Accord, which prioritizes the attainment of graduate competencies over mere content delivery
(Abet, 2020). These international cases highlight OBE’s flexibility and significance in varied educational
environments.

In the context of engineering education, Programme Outcomes (POs) refer to a set of essential attributes that
engineering graduates are expected to possess by the time they complete their studies. These outcomes represent
the specific knowledge, skills, and competencies that students should have acquired upon graduation
(Namasivayam et al., 2013). Programme Outcomes (POs) must be continuously evaluated to ensure their
effective achievement and to support ongoing curriculum enhancement. This continuous improvement process
is essential for maintaining the quality and relevance of academic programmes, ensuring that graduates meet the
standards and expectations established by both the department and the university (Rosli et al., 2017; Noor et al.,
2024).

The transition from a content-driven to a learner-centered curriculum, in line with the current educational
paradigm, has led to significant changes in Universiti Teknologi MARA’s system for monitoring student
development. The revised system places greater emphasis on key graduate outcomes and prioritizes the
collection of evidence demonstrating students’ attainment of these outcomes (Ahmad Zakwan et al., 2022). One
of the key Programme Outcomes which is PO1, emphasizes the ability to apply fundamental knowledge of
mathematics, science, and engineering. This outcome serves as the foundation for developing higher-order
cognitive and technical skills essential in the engineering profession.

Therefore, aligned with the principles of Outcome-Based Education (OBE), the Civil Engineering diploma
program at Universiti Teknologi MARA (UiTM) is designed around a clearly defined set of Programme
Outcomes (POs). These outcomes serve as a foundation for curriculum planning, teaching strategies, and
assessment practices. They reflect the essential competencies that students are expected to acquire upon
graduation, including technical expertise, analytical thinking, effective communication, teamwork, professional
ethics, and a commitment to lifelong learning (Manaff Ismail et al, 2010). Each course in the program is
systematically linked to relevant POs, ensuring that classroom activities contribute directly to the overall
educational goals. Through this structured alignment, the program aims to produce graduates who are not only
academically competent but also capable of meeting the standards of the engineering profession and the evolving
needs of industry and society.

Recent academic data and course evaluations have raised a consistent concern on students enrolled in ECG253,
a core geology course for civil engineering students in Universiti Teknologi MARA (UiTM), Cawangan Johor,
Kampus Pasir Gudang. This course provides foundational knowledge in geology, which is crucial for civil
engineering students to understand soil behavior, rock mechanics, and other geotechnical principles. However,
despite its importance, the consistently low PO1 achievement observed among students has raised concerns
about the course's effectiveness in achieving its intended learning outcomes. Based on the analysis of recent
academic performance data reveals a concerning trend in which a significant portion of students score below the
50% threshold in both formative and summative assessments. This underperformance directly correlates with
the poor attainment of Programme Outcome 1 (PO1), which emphasizes the ability to apply fundamental
knowledge in mathematics, science, and engineering.

For that reason, research is required to examine the underlying factor of low PO1 achievement in the ECG253
course. There are numerous factors that could lead to low result such as misalignment between course content
and PO1, ineffective teaching and learning strategies, poor assessment design, lack of student’s readiness or low
student motivation. Therefore, this research paper is intended to highlight the possible underlying factors of low
PO1 achievement in the ECG253 course among the civil engineering diploma program in UiTM Johor, Pasir
Gudang campus (Noor et al., 2024; Khan et al., 2023).
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Problem Statement

Programme Outcome 1 (PO1) is a key learning goal in the Civil Engineering diploma program at UiTM. It
focuses on students' ability to apply basic knowledge in mathematics, science, and engineering. However, in
Geology course ECG253 at FKA UiTM Pasir Gudang, there are a significant number of students who have
consistently attained below 50% in the final examination that directly assesses PO1. This low performance raises
concerns about how well the course supports students in achieving PO1. These could be factors such as modes
of teaching which might not be in line with the learning needs of the students, course content mismatch with
PO1, the exams could be very difficult or because of some student factors such as low motivation or failure to
prepare well. To improve the performance of students, the cause and prevention of this problem need to be
identified and what factors can help degrade the progress of achieve PO1 in ECG253 course (Alias et al, 2020).
Therefore, the research is highly essential to evaluate student related issues like academic preparedness,
motivation and study behavior which could influence their performance hence the area of improvement can be
done to improve the PO1 achievement by using better course content, teaching methodologies and assessment
practices.

METHODOLOGY

Geology (ECG 253) is a compulsory subject for students enrolled in the Diploma of Civil Engineering program.
This subject is offered to first year students under the Faculty of Civil Engineering at Universiti Teknologi Mara
(UiTM) Pasir Gudang campus. The course outcome (COs) for ECG 253 is carefully designed to ensure alignment
with the Programme Outcomes (POs) of the Diploma in Civil Engineering. This alignment ensures that the
knowledge, skills, and values acquired through this course effectively meet the overall educational objectives of
the program. Table 2.1 and Table 2.2 elaborate the designated CO and PO.

ECG 253 is designed as an embedded course that combines both laboratory and fundamental concepts in one
course. The course structure emphasizes practical tests, detailed laboratory reports and final examinations. The
breakdown of the marks for each assessment is presented in Table 2.3, giving students a clear overview of how
their performance in various aspects of the course contributes to their final grade. As PO1 is primarily evaluated
through the final examination, its achievement marks often remain below 50% each semester.

Table 2.1: Description of Course Outcomes (CO)

CO Description

CO1 | Evaluate knowledge of various geological process and structure of the earth

CO2 | Evaluate knowledge of various geological processes and structure of the earth

CO3 | Justify the need of the sustainability concept of civil engineering aspects based on geologic attributes

Table 2.2: Description of Programme Outcomes (PO)

PO Description

PO1 Apply knowledge of mathematics, natural science, engineering fundamentals and an engineering
PO2 | specialization to wide practical and procedures and practices.

PO3 Conduct investigation of well define problems, locate and search relevant codes and catalogue,
conduct standard tests and measurements.

Understand and evaluate the sustainability and impact of engineering technician work in the solution
of well-defined engineering problems in societal environment contexts.

Table 2.3: Description of Course Outcomes

No Course Assessment CO PO Percentages (%)
1 Practical Test 1 CO3 PO4 20
2 Practical Test 2 CcO3 PO4 20
3 Written Report CO2 PO7 10
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4 Final Examination COl1 PO1 50
Total 100

This paper aims to explore the reasons behind the consistently low attainment of PO1 from the students’ point
of view. To gain insights, a set of questionnaires was distributed to students who had previously completed the
ECG 253 course. The purpose of having students as respondents is to collect and analyses the responses from
students who have completed the course and gain insights into their experiences, perceptions, and suggestions
for improving PO1 achievement (Mohammad et al., 2024; Namoun & Alshangqiti., 2020).

There are four (A, B, C) sections of the questionnaire and students are expected to read them all and reply.
Section A elaborated on the individual interest of students in this course. This portion is intended to learn the
academic situation of each student and how this could affect the learning process. In section B, the researcher
investigates the impression of students about the difficulty level of the course content and the overall general
level. It contains the terms on density of the syllabus, the time available to understand the content and the interest
and preparation habits of the students. They also question students regarding their capacity in applying
knowledge of mathematics and sciences, imagining abstract issues and solving the questions of exams in the
provided period. Moreover, the section aims at gathering the views on whether the course promoted critical
thinking and whether practical classes were beneficial to increase the knowledge. The effectiveness of learning
resources in ECG253 and the usefulness of the learning resources as discussed in section C evaluate how exactly
the teaching method was effective. It includes in its scope clarity of the lecturer explaining material,
approachability, multimedia or visual teaching aids. The reading habits of students, relevance of course materials
and their usefulness as well as whether the course content matched well with engineering practices in the real-
world have also been mentioned in the section. It also carries out an enquiry into the hand-on learning or field
experiences opportunities that are available as well as a suitability of the evaluation methods (Mohammad et al.,
2024).

RESULTS AND DISCUSSION

Attainment of PO and average mark scores for ECG253 Characterization of Adsorbent

Assessment of ECG253 comprises 10% of lab report (PO4), 40% of practical test (PO7) and 50% of final exam
(POT1), where in this course PO1 can only be accessed in the final exam. Table 3.1 tabulates the PO’s attainment
for students in the past four semesters. The analysis of student performance across four semesters (20232 to
20244) reveals a consistent pattern of the low attainment of PO1, despite relatively strong performance in the
Lab Report (PO4) and Practical Test (PO7) components averaging 80.25% and 68.25% respectively. The
average POI1 attainment across the semesters was only 40.75%, falling well below the commonly accepted
benchmark of 50%.

A closer look at the data reveals that students generally perform better in coursework and practical assessments
compared to the written final examination assessment. This situation indicates that although students have
practical and procedural knowledge, they may encounter difficulties in demonstrating conceptual understanding
and analytical thinking during formal assessments. Therefore, a set of questionnaires was distributed to students
under ID Plan 8062 who had previously completed the ECG253 course, to investigate the reasons behind the
consistently low attainment of PO1 from the students’ perspective.

Table 3.1: Attainment of PO based on assignment, test and final exam

ID Plan 8062 Number of | Lab Report | Practical Test | Final Exam | Total POI
Students (100%) (100%) (100%)

Semester

20232 | Mar 2024 — July 2023 179 86 74 38 38

20234 | Oct 2023 — Feb 2024 21 74 65 49 49

20242 | Mar 2024 — July 2024 100 83 73 35 35
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20244 | Oct 2024 — Feb 2025 22 78 61 41 41
Average 80.25 68.5 40.75 40.75

Outcomes of Questionnaires

Overall, a total of 300 respondents provided feedback, and the survey outcomes are presented in four sections
(A, B, C, and D). Section A focuses on the students’ personal involvement in the course. Among the respondents,
53% were male and 47% were female, with all participants enrolled under ID Plan 8062 across four consecutive
semesters: 20232, 20234, 20242, and 20244. Most respondents (93%) passed the course on their first attempt,
while 7% were repeating the course for the second time. Figure 1 illustrates the grade distribution for ECG253
among the respondents. Most respondents (50%) achieved grades of B+/ B/ B—, followed by 24% who scored
A+/ A/ A—, and approximately 19% who obtained mid-range grades of C+/ C on their first attempt. According
to the survey, most students (89%) reported spending less than four hours per week revising for this course.

Final Grade Scorein ECG253

19%o

50%0

mA+ A/A- B+/ B/ B- C+ C  mFail (C-/ D+/ D/ E/F)

Figure 1: Respondent’s grade score in ECG253

The question in section B was designed to understand the students' perception of the course content that reflects
their POs' achievement in ECG253 courses. The results and analysis of Section B questions were summarized
in Table 3.2. Question B9, B8, and B6 yield the highest-level perception, where the mean score was between
4.27-3.30 and ranked between numbers 1-3. The results show that students strongly agreed that the
practical/laboratory sessions enhanced their understanding, as this item received the highest rating. This result
indicates the significance of practical work as a valuable learning aid. This perception is reflected by a good
achievement of PO4 and PO7, where both POs were assessed based on practical/laboratory activities.
Conversely, most of the students agreed that the final exam had a significant effect on their performance as
reflected in questions B8 and B6, where it had second and third ranking. POI1 is assessed solely based on the
final exam, and the current finding significantly aligns with the lower performance of PO1 (less than 50%) as
shown in Table 3.1. The student complained that the final exam questions were challenging in terms of length
and effort required. However, most of the students agreed that the final exam question was designed for
intellectually stimulating and beneficial for higher order thinking skills.

Question B1 and B2 yield average level perception where the mean score was between 3.27-3.08 and ranked
between numbers 4-5. The results for this question showed a moderate response, indicating that the ECG253
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syllabus is too heavy and students do not have sufficient time to develop a deep understanding, as reflected in
responses to questions B1 and B2. Questions B3, B4, BS, and B7 yield lower-level perception where the mean
score was between 2.90-2.18 and ranked between numbers 6-9. The result indicated that a limited number of
students had conceptual or cognitive challenges in understanding complex content in this course, as reflected by
question BS. The time given in the final exam was sufficient, as reflected by question B7, as only a minor
response found that the final exam time was insufficient to answer all the final exam questions. Other than that,
most of the students disagreed that they were competent in applying math and science knowledge in the ECG253
course, as reflected by Question B3. In addition, Question B4 yields the lowest average score, indicating that
most of the students feel interested in learning this course.

The program and course outcomes of ECG253 indicate that students must first develop an understanding in the
cognitive domain, followed by the ability to apply theoretical knowledge and concepts to analyze problems in
geology. This challenge is frequently attributed to a heavily structured syllabus that encompasses an extensive
topic to be addressed within a limited timeframe. ECG253 course was taken by Year 1 semester 2 students,
where they were never exposed to geological engineering. Their existing knowledge was from their own reading
and exposure and this course required a critical thinking skill to relate between the geology and engineering
aspects. The geological knowledge of the student can be improved continuously through a combination of the
psychomotor domain through laboratory activities and the cognitive domain through the theoretical part.

Analysis of the response of student perception of the ECG253 course content shows that the final exam is the
main root cause that resulted in poor performance of POI, which was subjected to the complexity and
requirement of a high level of critical thinking. This result was aligned with the findings by Lee et al. (2021),
where the authors found that the same factor was the main contributor to the high failure rate of the civil
engineering solid mechanics course. This result indicated the need to review the degree of difficulty and
complexity of final exam questions for ECG253. Other than that, the student must also plan good strategies to
study and answer well in the final exam to increase PO1 attainment. Then, the effective study strategy had a
significant effect on the performance of the exam for higher education levels as highlighted in Walck-Shannon
et al. (2021).

Table 3.2: Student perception of the ECG253 course content

No Items Likert Scale (%) Means | Rankings
1 2 3 4 5

Bl The syllabus is packed with too much content 2 16 45 27 10 3.27 4

B2 | Students had little time to acquire a deep| 2 18 44 26 10 3.26 5
understanding of this course.

B3 | I lacked competence in applying the knowledge of | 10 32 39 12 7 2.73 8
mathematics and science in this course.

B4 | I had no interest in studying this course. 32 35 22 7 4 2.18 9

B5 | I'had difficulty visualizing the problem-solving in this | 7 28 39 20 6 2.90 6
course because they are often complex.

B6 | Final exam questions were too lengthy and tedious. 4 15 42 26 13 3.30 3

B7 | I couldn’t manage to solve all the final exam questions | 12 24 34 25 5 2.88 7
within the given time.

B8 | The course encouraged critical thinking and problem- | 1 4 32 47 16 3.75 2
solving skills.

B9 | The practical/laboratory sessions enhanced my | 0 1 15 39 45 4.27 1
understanding of the subject.

The question in section C was designed to understand the students’ perception of the teaching and learning
experience that reflects their POs' achievement in ECG253 courses. The results and analysis of the Section C
question were summarized in Table 3.3. Question C4, C3, and C2 yield the highest-level perception, where the
mean score was between 4.25-4.04 and ranked between numbers 1-3. The results show that the students strongly
agreed that visual aids significantly enhanced their understanding of course material, as they were the highest
ranking, as reflected in Question C4. Most of the students also agreed that the lecturer's openness and willingness
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to engage with questions are favorable for their understanding, as reflected by Question C3. In addition, the
student strongly agreed that the lecturer successfully explained complex geological concepts clearly, as reflected
in Question C2. This finding indicates effective communication of the challenging syllabus in ECG253.

Question C6, C1, and C7 yield average level perception where the mean score was between 3.97-3.92 and ranked
between numbers 4-6. The results in Question C6 showed a moderate response, indicating that the teaching
material provided for this course was generally effective in achieving course outcomes and results. Moreover,
the students moderately agreed that the lecturer's teaching methods were helpful in their understanding of
geological concepts as reflected by Question C1. The student also moderately agreed that the assessment method
was appropriate to address students' performance in this course as reflected in Question C7. The result in question
C7 indicates the need for reviewing and improving assessment in the ECG253 courses from the student
perspective, as it yields the second lowest score and is ranked number 6. Question C5 yielded the lowest level
perception, where the mean score was 3.08 and ranked number 7. This result indicates that the students did not
consistently prepare in advance before attending the ECG253 classes. This lack of individual effort and
preparation may have impacted on their understanding and overall performance in the ECG253 course.

Overall, the student perceptions of ECG253 teaching and learning experience were largely positive, especially
regarding teaching aids and lecturer engagement. The teaching and learning experience were described by the
students as effective, particularly due to the use of multimedia and interactive teaching practices. However, the
lower score for student preparation suggests an area of improvement where student motivation or course
structure might need enhancement for better individual preparation. A study by Liu (2022) discovered a positive
linear relationship between student grade with the allocation time for study. This result indicated that when
students spend a longer study time, they will achieve better academic performance.

Table 3.3: Student perception on the teaching and learning experience that reflect ECG253 performance

No Items Likert Scale (%) Means | Rankings
1 2 3 4 5

Cl The teaching methods used in ECG253 helped me | 0 2 27 46 26 3.96 5
understand geological concepts.

C2 The lecturer explained complex geological concepts | 0 3 20 46 31 4.05 3
clearly.

C3 The lecturer was approachable and open to| 0 2 16 45 37 4.17 2
answering questions.

C4 The use of multimedia or visuals (e.g., diagrams, | 0 0 18 40 42 4.25 1
videos, maps) helped me understand the material
better.

C5 I had prepared before attending ECG253 classes | 4 20 47 21 8 3.08 7
(e.g., reading ahead, reviewing notes).

C6 The course materials provided by lecturer were | 0 1 26 48 25 3.97 4
helpful in achieving the course outcomes.

C7 The method of assessments was appropriate to | 1 1 27 51 22 3.92 6
address students' performance in this course.

CONCLUSION AND RECOMMENDATION

This research reveals a major problem in the achievement of Programme Outcome 1 (PO1) in the Civil
Engineering diploma students in ECG253 Geology course, with findings pointing to the high complexity of final
exam questions and students limited preparation as key barriers. The results not only show a performance gap,
but a misunderstanding in terms of course expectations and preparedness in students. The underachievement
signals the urgent need for more engaging and supportive learning environments that foster critical thinking,
practical application, and stronger foundational knowledge. In conclusion, it is not only about bringing the level
of students up in the exam, but it also about making future engineers more confident concentrating their skills in
the field they are going to real-world practice.
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