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ABSTRACT - Higher educational institutions have
faced a variety of obstacles in their teaching and learning
activities due to the COVID-19 pandemic. Particularly
conducting online assessment during COVID-19 has
posed extraordinary challenges for higher education
institutions. To overcome this issue, the Faculty of
Electrical Engineering took an obligatory approach that
the evaluation of final examination assessment must
contain 30 or more out of 100 marks open-ended (OE) or
higher-order thinking skills (HOTS) questions to
guarantee the quality of assessments in line with the
objective of Outcome-Based Education (OBE). The
paper presents the assessment’s results of the selected
courses offered in semester 2 for the academic session
2018/2019 (no COVID-19 issue) and session 2019/2020
(during COVID-19 issue) for the Bachelor Electrical
Engineering (BEKG) program in the Faculty of Electrical
Engineering (FKE), Universiti Teknikal Malaysia
Melaka (UTeM). According to the findings, the
distribution of grade success follows a standard bell
shape, with most students receiving ordinary grades (B
or B-).

1. INTRODUCTION

Since the COVID-19 pandemic lockdown
situation, the teaching and learning in higher education
institutions (HEI) have converted their focus in teaching
and learning from face-to-face to virtually using many
platforms synchronous and asynchronous so that the
education activities can be conducted and are not
affected. The most critical part HEI is facing is how to
conduct the assessment, especially the final examination.
Many HEI has reported alternative approaches, such as
take-home exams, time-constrained assessments,
pass/fail options, professional presentations, and E-
portfolio [1,2].

To monitor and maintain the quality of online
assessment during the COVID-19 pandemic, the strategy
and some preventative approaches are being considered,
such as virtual invigilation; however, this approach has a
huge expense [3]. It is critical to adjust the technique of
the evaluation following the distribution of grade
achievement. Given the previous way strategy that is
being studied, the other way is by implemented method
assessment of final examination questions, which is the
30 marks out of 100 marks use higher thinking skills
(HOTS) or open-ended (OE) questions. HOTS and OE
concepts focus on student comprehension in the learning
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process using their own techniques, and they are capable
of teaching students to think creatively, critically, and
innovatively. Because of the benefits of HOTS and OE
questions, this pattern of questions is promoted in the
context of an online final examination [4].The
assessment method is important to the teaching process.
In general, HEI uses the summative and formative
assessments in the courses to determine the actual
outcomes match the anticipated learning goals of the
educational programs.

The summary of the statistical analysis and
interpretation of empirical evidence given in the Bell
Curve has been introduced [5]. Grading on a bell curve is
a method of awarding grades in education that produces
a desirable distribution of grades among a class's students
[6]. The normal distribution of grade achievement is
presented in bell curve shape [7] as shown in Figure 1.
The normal distribution is a continuous probability
distribution that is symmetrical on both sides. The
center's right side is a mirror image of the left side, and
the center contains the most significant number of a
value.

This paper focuses on analysing the assessment
results of selected courses before and during the COVID-
19 pandemic for the BEKG program in FKE. The courses
that applied 30 or more marks out of 100 in the final
examination question must be higher thinking skills
(HOTYS) or open-ended (OE). Section 2 presents detail on
the method assessment for course evaluation that has
been implemented in FKE. The grading system in
courses evaluation is also offered in Section 2 for the
BEKG program in FKE. The validation of the grade
achievement before and during the COVID-19 situation
is summarised in Section 3.
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Figure 1 Bell Curve Grade Chart [7]



Proceedings of Innovative Teaching and Learning Research Day 2021, 9 December 2021

2. COURSEWORK ASSESSMENT APPLIED

DURING COVID-19

The courses evaluation for the BEKG program can
be divided into two methods: coursework and final
examination. The percentage of coursework marks is
40%, and the final examination marks are 60% [8]. The
coursework can be evaluated by formative or summative
(quiz, mid-term test, and assignment). This assessment
was not affected too much during the COVID-19
pandemic except for the mid-term test. Figure 2 shows
the distribution of course assessment for the BEKG
program (program core course). The coursework has test
(20%), quiz (5%) and assignment (15%). While another
60% marks are allocated for the final examination
assessment (summative assessment). The achievement
(percentage) of the course for grading is calculated in
Equation (1).

Machievemen (%) = i1 A; + Z;n:l B; (€Y)]

where:
Machievemens = Student’s mark of the course ( %)
A; = coursework marks for i
i =1ton (eg.i = 1isthe mark from the quiz,
i = 2 is the mark from test etc.)
n = the total number of coursework’s type
B = final examination mark question j
j=1tom (eg.j =1 is the mark from question 1,
Jj = 2 is the mark from question 2, etc.)
m = the total number of questions in examination

Assignment Quiz

60%

Final Examination

Figure 2 Distribution of assessment evaluation for
BEKG Programme in FKE

Since the COVID-19 pandemic, FKE re-distributed
the assessment evaluation in the final examination to
become a Final Assessment. However, the students still
need to answer the final examination paper online with
the same time allocation (basically 3 hours for a 3 credits
course) but with modifications in the level of difficulty
of the questions.

All the core program courses in BEKG must have
30 marks (or more) out of 100 HOTS or OE in the final
examination question. It contributes 18% (or more) of
total marks (Mychievemens ) to maintain the quality of
assessments according to the objective of Outcome-
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Based Education (OBE). Figure 3 shows the contribution
of the Final Assessment during the COVID-19 pandemic.

The HOTS and OE questions are helpful to practice
in outcome-based educational (OBE) systems, which are
made up of four sub-thinking skills: complex problem-
solving, critical thinking, creative thinking, and decision-
making. Referring to Engineering Programme
Accreditation Standard 2020 [9], the range of complex
problem solving are defined with depth of knowledge —
WP1, range of conflicting requirement -WP2, depth of
analysis required -WP3, familiarly of issues -WP4, the
extent of applicable codes - WPS5, the extent of
stakeholder involvement and level of conflicting
requirements —WP6 and interdependence -WP7. Hence,
the HOTS and OE questions, which consist of 18%
marks, are included in the final examination assessment
to assess students' abilities in the context of complex
problem solving and monitor the quality of their grade
achievement.

HOTS or OE questions

Normal questions

Figure 3 Distribution of final assessment for BEKG
Programme in FKE during Covid-19 pandemic

Grading achievements and mark percentages are
shown in Table 1. From here, it indicates the justification
that 18% must be HOTS or OE questions. This is because
the allocation marks are significant can be used to
differentiate between excellent and honours students.
Student’s performance in every course is evaluated based
on the grade obtained. Generally, the minimum passing
grade for a course is Grade D in UTeM. Grade D up to C-
is categorized as a conditional pass, and the students are
allowed to improve their grades by repeating the course
only once [10]. All students must obtain at least grade D
for all courses to graduate.

Table 1 Grading System for BEKG program in FKE.

Grade Achievement ll:gi(; tages
A (Excellent) 80-100

A- (Excellent) 75-79

B+ (Honours) 70-74

B (Honours) 65-69

B- (Pass) 60-64

C+ (Pass) 55-59

C (Pass) 50-54
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C- (Conditional Pass) 47-49
D+ (Conditional Pass) 44-46
D (Conditional Pass) 40-43
E (Fail) 0-39

3.  RESULTS AND DISCUSSION

The analysis of results (grade achievement) has
been done for selected courses for BEKG’s students. For
comparison, the evaluation of these results (same
courses) obtained from two academic sessions in
semester 2, 2018/2019, and semester 2, 2019/2020 as
consideration of non-COVID-19 and COVID-19
situation, respectively. Table 2 shows the selected courses
and the number of BEKG students taking the courses.
Figures 2, 3, 4, and 5 show students' distribution grade
achievement for particular courses offered in Semester 2
before COVID-19 (Semester 2, 2018/2019) and during
COVID-19 (Semester 2 2019/2020).

In Figure 2, the standard normal distribution of
grades is presented. The difference percentage grade
achievement of grades A and E, only 0.5 % and 0.3 %,
respectively. For course BEKG 2433, as shown in Figure
3, grade B contribute 25.4% during the COVID-19
pandemic and 10.7% before the COVID-19 incident.
Figures 4 and 5 demonstrate that the percentage of
students who received a C- have almost the same pattern
between the two academic sessions.

In general, when implement 30% of HOTS or OE
questions in final examination, the grade achievement for
all selected courses are comply with the normal curve
distribution (majority of students receives grade of B or
B-) for grading achievement.

Table 2 Number of students taking courses in Sem 2
2018/2019 and Sem 2 2019/2020

No. of BEKG students

Course (Code)
2018/2019 2019/2020

Principles of Instrumentation &
Measurement 147 79
(BEKG1233)

Electrical System

(BEKG2433) 178 177

Instrumentation & Control

(BEKC3663) 163 197

Energy Utilization &
Conservation 164 159
(BEKP 4853)
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Figure 2 BEKG1233 Grade achievement distribution.
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Figure 5 BEKP4853 Grade achievement distribution

4. CONCLUSION

Based on the discussion and findings, it was evident
that improving method assessment in the final
examination by employing HOTS and OE questions can
results in a standard bell shape in the current COVID-19
pandemic. The majority of students receive an average
grade (B or B-), with a smaller percentage receiving a B+
or C, and the lower proportion of students receive a grade
E oran A. This demonstrates that the suggested technique
(30% of HOTS or OE questions in the final examination)
will allow students to be screened based on their
performance in comparison to their classmates. In the
future, at least 30% marks of the final examination
questions contain of HOTS and OE will be implemented,
in order to increase the quality of students' performance.
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