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Abstract: COVID-19 pandemic dominates the world. It affects all sectors and the global educational systems are
no exception. Based on this scenario, the Open and Distance Learning (ODL) program for the Basic Structural
Analysis Course of the Civil Engineering Diploma (EC110) program analysed the data on the effect of the
Movement Control Orders (MCO) on students’ performance. This analysis therefore aims to assess the
achievement of Program Outcomes (PO) and Course Outcomes (CO) for the semesters of September to January
2020 (face-to-face) and March to July 2020 (ODL). The findings showed the PO1 and PO2 increased by 22% for
semester ODL and 1% for semester face-to-face respectively. However, CO1 and CO2 increased by 20% and
10% for semester ODL and semester face-to-face respectively. This research indicated ODL has not greatly
affected the results and performance of the students during MCO. The finding demonstrated that it is possible to

achieve the Course Learning Outcomes (CLO).
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1. Introduction
1.1 Open and distance learning (ODL)

ODL is a way to learn online without a teacher in the classroom. It requires daily face-to-face
interaction (Al-azzam et al., 2020; Hussein et al., 2020). However, COVID-19 shocked the world at the
beginning of 2019 (Kapasia et al., 2020) and radically changed the educational environment. Since
March 2019, most universities in Malaysia and around the world prepared to implement ODL. The
delivery methods of ODL can be divided into two which are synchronous and asynchronous methods
(Azlan et al., 2020; Chen et al., 2020; Chung et al., 2020; Hussein et al., 2020; Nennig et al., 2020;
Rapanta et al., 2020), that could involve online or offline learning. If all students can participate in
teaching and learning, lecturers can use either synchronous, asynchronous, or both. Several factors,
including the nature of the content and the available technologies (Rapanta et al., 2020), may influence
the choice of the delivery method. Lecturers prepare the materials for the lectures in digital form (PDF,
PPT, MOOC, and video) and upload the materials to this online platform (Azlan et al., 2020; Oyediran
et al., 2020). This involves Google Meet, Google Classroom, Microsoft Teams, U-Future (UiTM e-
learning) for content transmission. The lectures’ materials are given by email and followed-up by the
lecturer for students who do not have computers and/or internet.

1.2 Course outcome and program outcome

The establishment of learning outcomes and the design of the curriculum is one of the criteria
required by Malaysian Qualifications Agency (MQA) accreditors. The Civil Engineering program
diploma was built on the basis of the Outcome-Based Education (OBE) (Alias & Bhkari, 2007). Course
Learning Outcomes (CLO) are statements that specifically describe the essential, observable, and
measurable skills, abilities, and arrangements that students will gain in this course. Program Outcomes
(PO) explains what students are supposed to know and able to do or achieve by the end of the
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programme (Mohamed et al., 2010). Course outcomes can be quantified with the assistance of
assessments. Continuous assessments via periodic tests, quizzes, reports, assignments and laboratory
sessions are the assessment methods in this case (Ramchandra et al., 2015). Although the goals for the
Civil Engineering Program (EC110) (Alias & Bhkari, 2007; Manaff Ismail et al., 2010) are the result
of the outcome of the program, it is sufficiently informative to clarify how these broad goals are
accomplished within a specific program. Table 1 provides the descriptions of course outcomes and
program outcomes, which in this course are CO1/CLO1, CO2/CLO2, PO1/PLO1, and PO2/PLO3. The
explanations show that fundamental analysis that relates to CO1 and PO1, while analysis of well-
defined engineering problems includes CO2 and PO2.

Table 1: Descriptions Course Outcome and Program Outcome for Course Basic Structural Analysis
Outcomes CO/PO Descriptions

Course Outcome . CO1/CLO1 Compute forces and stability in statically determinate and
indeterminate structures (C3) *.

CO2/ CLO2 Evaluate structural analysis problems in statically
indeterminate structures (C6) **.

Program Outcome . PO1/PLO1  Apply knowledge of mathematics, natural science,
engineering fundamentals, and an engineering specialization
to wide practical procedures and practices.

PO2/PLO3 Identify and analyse well-defined engineering problems
reaching substantiated conclusions using codified methods
of analysis specific to their field of activity.

Notes: * C3— Application, **C6— Evaluation
2. Methodology

The Basic Structural Analysis course is one of the Civil Engineering courses introduced for
second-year diploma students. This three-credit unit course introduces the students in civil engineering
to statically determinate and indeterminate structures using various methods applied in structural
designs. This includes analysis of pin jointed trusses, three-hinged arches, portal frame, suspended cable
and continuous beam.

The cumulative number of students enrolling in the course during face-to-face learning and ODL
are 267 and 256 students. The evaluation of this course is based on the continuous assessments and the
final examination. For the normal semester, the evaluation is graded into 40% of the test and assignment
continuous assessment while 60% is allocated for the final examination. In the meantime, the test
elements of the course were modified for the ODL semester and 100% focused on the continuous
assessments. These assessments contain Quiz 1, Quiz 2, Assignment 1, Assignment 2, Assignment 3,
Test 1, and Test 2. The percentage of assessment breakdown for face-to-face learning (normal semester)
and ODL is shown in Table 2. The table reveals that the percentage portion for the test is still 30% for
face-to-face and normal semester. However, 10% of overall assignments for both semester and final
assessment evaluations are turned into quizzes, assignment and ODL learning measures that consist
60% in total.

Table 2: Assessment Mapping for normal and ODL semesters for course Basic Structural Analysis

Normal semester ODL semester
Type of Percentage Type of Percentage
assessment CLO/PLO breakdown assessment CLO/PLO breakdown
Test . CLO1/PLO1 30% Test 1 . CLO1/PLO1 30%
Assignment - CLO1/PLO1 10% Assignment 2 - CLO1/PLO1 5%
Assignment 3 - CLO2/PLO3 5%
Final . CLO1/PLO1 60% Quiz 1 . CLO1/PLO1 3%
CLO2/PLO3 Quiz 2 - CLO1/PLO1 9%
Assignment 1 - CLO1/PLO1 21%

Test2 . cLo1/PLOL 21%
. CLO2/PLO3
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The cognitive domains of the assessment tasks for both the normal and ODL semesters applied
in this course are shown in Table 3. Table 3 indicates that only two assignments during the normal
semester are given as asynchronous assessments. Synchronous and asynchronous assessments have
been updated and modified during ODL, based on the mapping tabulated in Table 2.

Table 3: Cognitive Domains based on the assessment activities (synchronous and asynchronous) for normal and
ODL semesters for course Basic Structural Analysis
Assessment activities

Cognitive Domain Normal semester ODL semester
Synchronous*** Asynchronous**** Synchronous*** Asynchronous****

Applying (C3) *: - Test: Introduction, - Assignment: - Quiz 1: Introduction - Assignment 1:
Compute forces and Cable, Three Hinged Trusses - Quiz 2: Cable Three Hinged Arch
stability in statically Arch and Trusses . Test 1: Introduction, and Trusses
determinate and Cable, Three Hinged - Assignment 2:
determinate structure Arch and Trusses Frame
Operating (C6) **: - Assignment: - Test 2: Frame and - Assignment 3:
Evaluate structural Moment Moment Moment
analysis problem in Distribution Distribution Method Distribution
statically Method Method
indeterminate
structure

Notes: * C3— Application, **C6— Evaluation, ***Synchronous — real time assessment, ****Asynchronous — non-real time assessment

Based on the assigned assessments, the average COs and POs for each semester was attained and
compared accordingly.

3. Result and Discussion

The bar chart in Figure 1(a) indicates the average outcome of the program (PO) for face-to-face
semester learning and open and distance learning (ODL) semester for Basic Structural Analysis course
achievement. For the ODL semester, PO1 and PO2 are both marginally higher than the face-to-face
learning semester. The percentage for the ODL semester increases by 22% for PO1 and 1% for PO2 of
the face-to-face learning semester. The percentage of PO1 for the ODL semester is 70% higher than the
face-to-face learning semester which is 48%. Meanwhile, for PO2, the ODL semester rate is 40%, and
the face-to-face learning semester is 39%. The bar chart in Figure 1 (b) shows the average course
outcome (CO) attainment for face-to-face learning semester and Open and Distance Learning (ODL)
semester for Basic Structural Analysis course.
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E 20% ? . semester E 20% ’ 300 SEMeSter
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Figure 1: Average outcome of the program (PO) for face-to-face semester learning and open and distance
learning (ODL) semester for Basic Structural Analysis course (a)Average PO Attainment. (b) Average CO
attainment

The charts display that both CO1 and CO2 are higher for the ODL semester than the face-to-face
learning semester. Meanwhile, the percentage for the ODL semester increases 20% for CO1 and 10%
for CO2 of the face-to-face learning semester. For CO1, the ODL semester percentage is 74%, and the
face-to-face learning semester is 54%. As for CO2, the ODL semester rate is 40% higher than the face-
to-face learning semester, which is 30%. In this way, all these course outcomes are linked to curriculum
outcomes. The standard program results for this case are derived from the EAC Manual (Mohamed et
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al., 2010). All of COPOs are analysed using the system developed by the Faculty of Civil Engineering,
UiTM Penang, Malaysia, called i-RAS (Revolution on Assessment for Student Monitoring System). In
an attempt to improve inefficient COPO analysis, this system has been developed (Samsudin et al.,
2020).

The results indicate that ODL has a positive effect on CO and PO attainment. A similar finding
stated that the students’ performance was not affected despite the transition of learning delivery methods
(Mohamed et al., 2010; Nennig et al., 2020; Radha et al., 2020; Ramchandra et al., 2015). The
excitement to use e-learning tools available online can be one of the reasons that contribute to this
outcome. Besides, a significant feature of ODL is the ability to record the session. Even for the
synchronous learning method like Zoom, Google Meet, and Webex, they too can record the learning
session. The students can replay the recorded session at their convenient time. A study also showed that
students preferred recorded lecture videos compared to other approaches (Chung et al., 2020).

Moreover, for the ODL semester, the assessment is divided into a few more parts than the normal
semester. For example, for the normal semester, 60% of the evaluation is the final examination. For the
ODL semester, the percentage is broken down into several parts, which are 3% for Quiz 1, 9% for Quiz
2, 21% for Assignment 1, and 27% for Test 2. Thus, the topic discussed for each assessment is not
repeated for the next assessment. Students may be more focused, organized, and prepared for
each assessment. It can also help students in scoring and increasing CO and PO achievement.

4, Conclusion

Although COVID-19 outbreak has triggered an alarming impact on the implementation of
educational system, the study reveals that ODL can be an effective method to teach Basic Structural
Analysis course because the cognitive domain is achievable. Also, PO and CO attainments are higher
by 22% and 1% for PO1 and PO2, and 20% and 10% for CO1 and CO2 during ODL as compared to
the face-to-face learning. Looking on the bright side, the transition into online learning has developed
independent learning among students, equipped with sufficient training and materials provided by
lecturers. The whole learning process during ODL may contribute in achieving the cognitive attributes
as students are engaged more into lecturers and 100% of the assessments are measured based on
individual performances. Besides, extra quantity of assessments given to students during ODL session
increase the chances of getting higher grades; hence, raises the PO and CO attainment.
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