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during COVID-19 pandemic. Given the substantial depth of this course syllabus, it is
important that students receive sufficient feedback on their understandings on current
topic before moving to the next. The implementation of this assessment technique is
carried out using online quiz assessment through Google quiz platform. Two types of
guided explanation are given in the feedback: text explanation for simple, conceptual
based questions, and video explanation for design and calculation-based questions. For
the latter, YouTube platform is used to perform the video-based explanation. Study on
student feedbacks was carried out using a routine, official university’s survey while the
Keywords: impact on student performances was analysed based on their acquired grades in the
SKEE3533 course. Findings demonstrate positive outcomes from the routine university
survey and course grades which revealed the method’s potential in improving student
satisfactions and performances on the assessment aspect of teaching component.

Guided Feedback; Online Assessment;
Engineering Education

1. Introduction

The unprecedented COVID-19 pandemic has imposed a dramatic shift on how universities around
the world function. Although online learning was not new to the university community, its adoption
prior to the outbreak was still low [1]. However, as teaching and learning (T&L) still needs to resume
despite the ongoing pandemic, all parties had to quickly adapt with the entirely new online T&L norm.

Given the nature of online education which physically separate students from their peers and
lecturers, it is claimed that the importance of online assessment in this current higher education
environment is even more prevalent [2,3]. A timely feedback in particular, is very valuable where
research has revealed that learnings will be more effective if students are given feedback sooner
upon submitting their work [4,5].
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This paper aims to demonstrate the implementation of a timely, guided feedback in the quiz
assessment of a third-year electrical engineering course, Communication Principles (SKEE 3533). In
addition, an analysis was conducted using a routine survey to students on lecturers’ T&L
performances at the end of semester, focusing on the assessment component. The analysis is further
strengthened by demonstrating overall student performances for the course where comparison was
made between the session when the implementation took place and the previous three sessions.

2. Methodology

It is widely acknowledged that feedback is necessary for student improvements, particularly in
the areas of learning, assessment [6] and student performance [7]. In specific, feedback aims to
enhance skills and knowledge by reducing errors and comprehension gaps [8]. Feedback is becoming
more crucial especially during the current pandemic COVID-19 where the option for teaching and
learning is primarily through online environment. As highlighted, students in this circumstance would
feel lonelier because they have less opportunity to communicate with the lecturer compared to the
typical face-to-face classroom [9,10].

Several prior studies have highlighted the importance of timely feedbacks through online
assessment tool. It has been reported that timely feedbacks that are equipped with proper guidance
or ‘model answer’ will enable students to amend their mistakes before moving on to the next
assessment or topic [9]. This significantly will improve the student’s understanding on the subject.
This finding had been supported by [11] who found that timely feedback not only improved the
student’s learning process but also give positive emotion to student. In addition, [12] emphasized the
vital role of quality feedback, claiming that systematic and constructive feedback would lead to
producing an effective learning environment that yields positive outcomes on students’ grades.

However, the importance of feedback is often undermined, especially in the higher education
setting [13]. This condition occurred because feedback is sometimes given after course completion.
Preferably, formative assessment should be well-planned such that students would receive feedback
in time so that improvements can be made on their performance formal assessment such as final
examinations.

Prior empirical studies before COVID-19 pandemic attempted to address the problem by using
different types of tools such as standard multiple choice questions (MCQs) [14], evidence-effect-
change (EEC) [11], class quizzes, discussion board posts [15] and video feedback [16]. However, only
few researches reported the implementation of a timely, guided feedback practices that used
established applications e.g., YouTube and google form, within engineering-based higher educational
courses. With the unprecedented hit by COVID-19 pandemic worldwide, it is increasingly important
for lecturers to use more effective and efficient tool which is readily available to improve online
assessment in higher education.

2.1 Theoretical Underpinning

Feedback can be defined as information provided by an agent (e.g., teacher, peer, book, parent,
self, experience) with the intention to improve performance or understanding [17]. In this study,
lecturer acts as an agent to send the information to the students. The main purpose of the feedback
is to provide the necessary advice to the student to improve learning process [18]. The feedback
could allow the students to compare the current understanding or performance with the expectation
set by the teacher. Through feedback students can recognize and correct their misconceptions and
subsequently develop more effective strategies within the learning being addressed.
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The theoretical base of the feedback is deeply rooted in the theories of learning [19]. Review of
literature found various studies that have used these theories of learning. For instance, using social
culture theory, several researchers claim that the feedback should be ongoing and should be given
frequently and as soon as possible [20]. Meanwhile, [21] that used behaviouristic perspective
suggested that feedback should be given immediately and/or timely. On the other hand, from a social
constructivism perspective, [22] argued that the provider should consider that students should still
recall their actions so that feedback is applicable to them. In addition, [23] that using social
constructivism reported that feedback can be provided either immediate or delayed. Lastly, from the
cognitive point of view, [24] suggested that feedback should be timed in an appropriate time frame.

Nevertheless, there is little attempt to provide theoretical grounding for timely feedback
especially in engineering education [25]. As a result, the theoretical background for this study is based
on the general literature about timely feedback rather than feedback in engineering education. It
was not only until recently that research on feedback started to recognize the importance of
discipline-specific context [26]. Up to now, specific feedback differences amid disciplines, and the
unique feedback characteristics that exist within disciplines remain unknown [27].

3. Methods

By using the action research design, this project commences with a systematic plan on the
composition of quiz questions based on the framework as shown in Table 1. The details on question
composition are described in subsection 3.1 while subsection 3.2 demonstrates its implementation
over google quiz and YouTube platforms. Student feedbacks were gathered through the official
university’s survey (known as e-PPP) that was routinely conducted at the end of every semester.
Student’s satisfaction towards the assessment was analysed where the current semester’s
performance was compared with the previous three semester’s performances.

Table 1
Constructive Alignment Framework

Stage  Outcomes T&L Activities Assessment Task

1 Able to demonstrate good Synchronous online lecture on Question composition:
understanding on basic related topics, example of suitable . 2 MM concept
component of communication calculation problems or practical ° 4 MM
system, and mathematical experiences. calculation
skills Submission of reflection in online
Topic 1 — Introduction learning platform per individual

2 Able to distinguish noise Question composition:
sources and perform noise Synchronous online lecture on o 1 MM Concept
calculation related topics, example of suitable . 2 MM
Topic 2 — Noise calculation problems or practical Calculation

experiences. ° 1SH
Independent study using tutorial Calculation

3 Able to demonstrate question sheet Question composition:
important concepts Discussion of selected tutorial . 3 MM Concept
(modulation and multiplexing) questions in class through student o 1 Calculation

4 with the aid of time- participation Question composition:
frequency domain ana|y5es Submission of reflection in online ° 2 MM Concept
and evaluation of learning platform per individual N 2 SH Design
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5 communication system Question composition:
performance. o 1 MM Concept
° 4 SM Concept
Stage 3, Topic 3: ° 1 SH Concept
Amplitude Modulation . 1SH
Stage 4, Topic 4: Calculation
6 Frequency Modulation Question composition:
Stage 5, Topic 5: ° 3 MM Concept
Pulse Modulation ° 2 SM Concept
Stage 6, Topic 6: ° 2 SH
Radio Digital Modulation Calculation
7 Stage 7, Topic 7: Question composition:
Multiplexing . 3 MM Concept
. 2 SM Design
. 1 SH Design

*MM = Multiple choice, moderate, SM = Subjective, moderate, SH = Subjective, high

The scores in this survey as shown in Table 2 are the averaged values against the maximum score
of five, considering the following five criteria: teaching, delivery, assessment, relationship between
lecturer and students, and application of generic skills. The score ranges from one to five where
lowest score i.e., one indicates that a student is most dissatisfied with the item while the highest
score i.e., five indicates that a student is most satisfied with the item. This analysis is subsequently
followed by a more detail insight into the scores of each item within the assessment component itself
to acquire students’ satisfaction levels on its specific aspects such as return time and usefulness.
Next, analysis based on students’ final grade performances was conducted to understand the impact
on student performances compared to the previous semesters.

Table 2
Comparison of e-PPP’s
Assessment Scores

Semester Score
20172018-1 4.590
20182019-1 4.645
20192020-1 4.630
20202021-1 4.880

3.1 Constructive Alignment Framework

This course comprises seven topics where the design of quiz assessments for all the topics is based
on the constructive alignment framework, as shown in Table 1. One-hour quiz was dedicated for each
topic, with exception to topics 2 and 3, half an hour each due to time constraints. The quiz combined
questions of moderate and high difficulty levels, in the form of either multiple choices or subjective,
and either concept-, calculation- or design-based assessment approach.

3.2 Google Form Question Design with Integrated YouTube Video
Prior to the Pandemic COVID19 outbreak, quizzes were normally conducted face-to-face and
manually marked. Occasionally, gamification approaches were held during teaching merely to bring

excitement into the classroom atmosphere. The former allows more challenging questions to be
assessed while the latter typically deals with easier concepts. Even though the former approach is
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conventional and time-consuming as student solutions need to be prudently studied, it is an
important approach that helps greatly with student learning. However, this approach takes much
longer time, and any effort toward timely feedback is often compromised with other responsibilities
such as research and administrative tasks.

The face-to-face restriction had led to the adoption of an alternative assessment approach using
Google online quiz tool. It was implemented in Semester 1, Session 2020/2021, involving two sections
of 54 students. Figures 1 (a) to (d) reveal some excerpts from the online quizzes. Feedback to student
answers need to be provided beforehand in the ‘Answer key’ section as shown in Figure 1 (b). Figure
1 (c) shows the lecturer’s automatic responses to both correct and incorrect answers while Figure 1
(d) shows the YouTube video solution as the feedback for a more challenging calculation question.

—_—_—eeey
Quiz Noise o Whatis the system's output SNR? B @ mtipecroice  ~
16 November 2020, Sections 11 & 12
Email* 3048 X
—— 266548 X
204048 v X
Full Name 355148 X
or ad
Matrix No. * i
O @ @ Req
(a) (b)
[ Choose correct answers: ¥ 3 e SR ¥ & X
If a 4-km medium with attenuation of 1.5 dBlkm is added in front of the first
amplifier, calculate the new output SNR. How much is the SNR reduction ;
A three cascaded amplifier system is used to amplify signal received from an ; é ¢ X 4 points
antenna at a frequency of 10 MHz. The signal input power is at O dBm while the i e compared to the previous question? Upload your steps and answer in PDF file
noise input pow 0 dBm. If each amplifier has noise figure of 5 dB and gain - Fon form“
of 8 dB, calculate the total noise figure. o
3.56dB
_ Feedback for all answers / @
(® s551d8 v
43268 Solution
5.00d8
Feedback for correct answers 7 N [SKEE3533-2021)
Good, well done
Feedback for incorrect answers 7 WO
Ne nvert first the NF and gain in dB to linear. By insertin: values inside the friss's formula, the
cal total noise factor should be 3.56. So, total noise figu 10l0g3.56 =5.51dB
[ r1
@ & Yoube {3
Do
(c) (d)

Fig. 1. Google Quiz Automatic Feedback Setting

Meanwhile, Figures 2 (a) to (d) reveal some excerpts from a student’s view after the quizzes were
marked, and results with feedbacks were revealed. The top right of Figure 2 (a) shows the total score
of an individual student’s quiz, Figure 2 (b) shows display of a wrongly answered question where the
right solution is shown in the feedback area below and Figure 2 (c) shows the response for a rightly
answered question. Meanwhile, for a design question as depicted in Figure 2 (d), the student may
watch the provided video solution from the feedback area. Individual feedback can also be included
for each question here if further comment or guidance is to be given per student basis.
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Fig. 2. Responses to Student Answers

Even though Google quiz tool greatly assists in organizing quizzes, some challenges still remain.
The most significant challenge was dealing with student’s attempt to cheat by using unknown identity
and email in order to get the lecturer solution prior to submitting another version using the right
student’s identity and email. This trick was solved by strictly limiting the access i.e., using student’s
registered UTM email address and only one submission allowed per email. The other challenge was
the assessment of non-automatically marked student answers which was time-consuming. Here,
careful reading of student answers was needed, and fast response was made possible by aiming to
return the quizzes before a set dateline e.g., before the subsequent topic begins.

4. Finding and Discussion
4.1 Analysis from e-PPP Survey

Results from a routine university survey on lecturer’s teaching (e-PPP) at the end of every
semester are extracted to acquire student satisfactions on the overall course assessment, inclusive
of quizzes. The session 20202021-1’s survey outcome is compared with the previous three sessions
(20172018- 1, 20182019-1 and 20192020-1) that used only conventional quiz assessment method.
As shown in Table 2, the average scores of e-PPP assessment component out of five are 4.590, 4.645,
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4.630 and 4.880 for the four sessions starting from the 20172018-1 session up to the 20202021-1
session, respectively.

In all the previous three sessions, the average scores were nearly equivalent to the average
faculty score with differences of only in between 0.01 to 0.03. On the other hand, score in the latest
20202021-1 session is well above the average faculty score with a significant difference of 0.270
point. A more detail insight into scores of all items within the assessment component for the
20202021-1 session is shown in Table 3. The results show that students are very satisfied with all the
assessment aspects in overall, where Item 3 on timely assessment return particularly obtains the
highest score.

Table 3

Average Scores of Items in the e-PPP’s Assessment Component
(20202021-1)

Assessment Items Score
1. Fair assessment (Scope, duration, rationality & prior notice) 4.885
2. The ability to use assessment methods to challenge students to 4.850
develop their individual capacity

3. Assessment results is returned in a reasonable period of time 4.905

4. Discussion of answers for every assessment 4.870
5. Use of assessment results to improve teaching 4.885

4.2 Analysis on Student Performances

Figure 3 depicts the average student performances between three academic sessions from
session 2017/2018-1 to 2020/2021-1. Overall, most students obtained grade B followed by grade A
and C with exception to the session 2020/2021-1 where the implementation of timely, guided
feedbacks had taken place in quiz assessments. In the semester, the number of grade A students
surpassed the other grades, showing the indirect impact of the proposed technique on student
performances. Interestingly, the number of grade C students remained to be quite consistent around
10% to 18% within the three semesters. This shows despite lecturer’s initiative to help students in
their study, improvements cannot be realized without unfeigned commitment from them. Thus,
attracting this undermotivated group of students continues to be a challenging task to most of the
educators.

Average Student Performances

Students (Session 2017/2018-1 to 2020/2021-1)

Percentage (%)
70

60

40

30

20

‘ || 11
O A

m17/18-1 m18/19-1 m19/20-1 20/21-1
Grade A Grade B Grade C

Fig. 3. Average Student Performances between Session
2017/18-1 to 2020/2021-1
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5. Conclusions

This paper reports on the implementation of timely, guided feedback through an online
assessment tool that is equipped with different approaches to explanation, in order to suit dissimilar
guestions’ difficulty levels. Though the implementation of such online tool was realized as a direct
result of COVID-19 pandemic due to the restriction in face-to-face class setting, it led to a blessed
opportunity in improving the lecturer’s assessment technique. Comparison made with the previous
sessions that used the conventional face-to-face approach and non-systematic feedback mechanism
revealed greater student satisfactions with the new method. The findings highlight the usefulness of
such an online assessment tool for the benefit of enhancing the overall student learning experiences.
At the same time, it also has an important role in assisting lecturers to provide timely feedback to
students in as systematic and organized manner.
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