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Nawal Binti Shaharuddin*!, Aaishah Radziah Jamaludin?®, Siti Munira Jamil, Nur Liyana
Zakaria®, Nurul Athma Mohd Shukry*

Centre for Degree and Foundation Studies,
School of Professional and Continuing Education (SPACE), Universiti Teknologi Malaysia, Johor,
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Email: *nawal @utmspace.edu.my

ABSTRACT-Co-curricular activities play an important role in developing soft skills and assist
students towards success. Active participation in co-curricular activities has positive effects
towards their success; let it be academic achievement, character, and skills development. These
activities will help students to develop their essential skills, self-confidence and self-esteem. As
well as students’ healthy personality development, improve in disciplinary, in calculating moral
values, better social interaction and contribute efforts to the community while maintaining their
academic performances. Through co-curricular activities, students will gain extra skills in life such
as communication skills, critical thinking and problem-solving skills, team working skills,
leadership skills and other skills which will help them in career prospects. The school and
university seem like a logical and convenient platform for students to experience these skills
through cocurricular activities. This paper discusses the benefits of students’ involvement in
cocurricular activities in the aspects of leadership, personality development, teamwork,
communication, and critical thinking.

Keywords: co-curricular, benefits, students

1. INTRODUCTION

In 2018, UTM has launched their foundation programme for SPM leavers. This
programme offers a direct entry to Universiti Teknologi Malaysia (UTM). In order
to produce quality graduates, UTM has long initiated the execution of holistic
student development through involvement in co-curricular activities. According to
[1], students must not only master knowledge for subjects that have been offered
to them in class, but they must also be exposed to other types of skills and
attributes of a graduate outside of class. UTM Foundation Program is a one-year
full time program. The students must attend lectures, complete assignments, and
undergo periodical tests and end-of-semester examinations, similar to their
counterparts in other pre-university education pathways. Their schedule is quite
packed; however, this does not limit our students to partake in extra activities.
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Some of our foundation students involved with co-curricular activities provided by

UTM, such as rugby, futsal, ping pong and debate club. This shows, that

foundation students’ needs extra activities outside their normal classroom.

However, little is known about their involvement in co-curricular activities

provided by the university unless our students informed their respective lecturers

through exempt letters or through their academic advisors. Therefore, this paper is

written to discuss the benefits of co-curricular activities, in general, towards
students.

Co-curricular activity refers to any activity, programme or educational experience
that being taught outside of normal classroom which complement the requirements
of the regular academic curriculum. Co-curricular activities are seen as the best
medium to provide an effective learning experience which can be used to
encourage students to participate in various activities offered by their learning
institutions. Examples of co-curricular activities include sports, athletics,
associations, scouts, clubs, debates, and volunteerism. These activities help mould
students into well-round people with balanced personality development: mentally,
physically, socially, morally, and emotionally [1]. These developments are in line
with National Education Philosophy goals: fostering holistic development of
individual’s potential through creating a harmonious and balanced human
intellectually, spiritually, emotionally and physically that is based on trust and
obedience to God [2]. This philosophy aims to develop a student that is
knowledgeable, skilled, virtuous, responsible, able to achieve personal well-being
and contribute to the harmony and prosperity of the society and country [3].

Numerous studies have reported that there are many beneficial impacts of co-
curricular activities in schools or university on students' performance. The benefits
commonly include better academic performance, positive behaviour, positive
character development, and better social interaction. Students who pursued their
co-curricular activities tend to perform better in their studies and score better
grades [4]. According to [5], students perform well because they know how to
balance their co-curricular activities and academic matter, as well as how to
prioritize and manage their time effectively. In addition, through co-curricular
activities, students will learn the importance of persistence, motivation, focus and
hard work to achieve a desired outcome. Their mindset gets stimulated, which will
then help them to concentrate in the class.

Furthermore, participation in co-curricular activities teaches them about long term
commitments and sense of responsibility to perform given tasks correctly [5]. Co-
curricular activities increase the students’ positive behaviour and encourage them
to be more discipline and are less likely to misbehave or get engaged in delinquent
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acts. Students who participate in regular organised activities are willing to attend

school more regularly which leads to a decline in absenteeism rate [6]. Interesting

and fun activities will attract students’ interest to participate and develop positive

viewpoints towards co-curricular activities, thus attract students to participate and

eventually reduce the school dropout rate. Co-curricular activities may lead to a

decrease in academic stress and tension, which are beneficial for students’ physical

fitness as well as mental health. Ultimately leads to an increase in productivity in
their learning.

Participation in co-curricular activities afford the opportunity for students to learn
soft skills such as leadership, communication skill, team skill, problem-solving
skill and other skills that required by the industry. One of the researchers, [7]
found that students in the higher institution use co-curricular as the platform to
enhance self- confidence, teamwork, develop communication skills and creating a
better intercommunication. Participating in co-curriculum activities helps the
students to boost their self-esteem and build solid character traits and leadership
skills [5]. These skills are highly relevant to students in the future, especially when
they start seeking jobs after graduation [8]. Therefore, the learning institutions
should take proactive steps to encourage their students to harness all these benefits
through participation in co-curricular activities.

2. LITERATURE REVIEWS

2.1. Benefits of Participation in Cocurricular Activities

A co-curricular activity helps students to improve their knowledge and develop
value-added skill which cannot be learned in the normal classroom. Studies have
reported that co-curricular activities could benefit students. They will learn beyond
what they have learned in the classroom [9]. These activities are a good way to
develop social, physical and intellectual skills, moral and ethical values,
personality development and character appeal that will be helpful in the holistic
development of the students. All these skills will prove valuable to graduates in the
future which help them to meet the job criteria set by employers due to the intense
competition in the job market nowadays. Moreover, cocurricular activities is a
channel that provide student with a wide range of knowledge and experience to
develop and hone the potential talent, interest, and creativity of the students. There
have been various literature mention benefits of students’ involvement in
cocurricular activities during their studies. This literature review is a survey of
previous studies, which will discuss the benefits of co-curricular activities in the
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aspects of leadership, personality development, teamwork, communication, and
critical thinking.

2.1.1 Leadership

Leadership is fundamental to the organizational survival and plays the key factors
to its success. According to [10], leadership is defined as the process of
influencing the behaviour of others towards the accomplishment of goals in certain
situation. In other words, leadership is the driving force that causes other to
volunteer or willing to work together to achieve the goals set [8]. In educational
institutions, leadership can be trained through student’s participation in
extracurricular activities such as uniform bodies, associations, clubs, and sports.
Experiences in extracurricular activities enhance student learning experience
which contributes to leadership development in undergraduate students [11].
Furthermore, involvement in associations, clubs, and outdoor recreations such as
camping, hiking, and kayaking is seen as a medium to nurture leadership skills
among students [12].

Previous studies have found that leadership skills can be developed through the
involvement of students in co-curricular activities. Research has found that there is
a significant relationship between active participation and leadership skills [13].
Due to the result of the study, an interesting module package was proposed to
encourage students’ involvement in co-curricular programme as a medium to
foster leadership abilities. A study by [4] discovered that 88% of the students agree
that extracurricular activities enhance the leadership qualities of the students.
Students who participate in co-curricular activities demonstrate greater leadership
skills, are more thoughtful in their ethical decisions, and able to articulate the
benefits from their involvement [14].

2.1.2 Personality Development

A study conducted by [15] found that co-curricular activities have significant
relationship with personality development of secondary school students. The
selected personality traits involve self-confidence, honesty, adaptation, sociability,
sympathetic attitude, social obligation and sense of responsibility. The study also
claimed that co-curricular activities facilitate the personality development of
students by making them confident, focused, interactive, extrovert and sociable.
According to [16], students who participate in co-curricular activities show greater
adolescents’ character development especially in time management and leadership
skills and more positive social development such as group activities build team-
work and communication skills. Besides that, participation in co-curricular
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activities builds students’ self-confidence, resiliency and ability to accept
constructive criticisms which contribute to character development.

One study reported that co-curricular activities increase students’ self-confidence,
teacher perception and developed positive connection between students and school
which raised students’ self-esteem and motivation [17]. Having a high level of
self-esteem will create the sense of belonging to their learning environment and
positive attitudes towards the school, which boost their motivation to grow
academically and personally. All of these acquired skills during cocurricular
activities participation then being employed in studying and taking exams as well
as into their everyday lives.

2.1.3 Teamwork

Teamwork refers to the ability and willingness of a group of people to work
together in a cooperative environment to accomplish a common goal. According to
[18], there are several successful attributes needed for effective teamwork
including the commitment to team success and shared goals, positive
interdependence team, interpersonal skills such as the ability to discuss issues
openly with members, be honest, trustworthy, supportive and show respect and
commitment to the team, open communication and positive feedback by actively
listening to the concerns and needs of team members, willing to give and receive
constructive criticism, appropriate team composition where all team members need
to be fully aware of their specific role and understand the team expectation and
contribution from them. Teamwork is one of an important skill element in soft
skills which need to be attention and mastered by students. The skill is the key
success to meet the job requirements as demanded by the employers and attain
jobs in future [19][20]. Most of the cocurricular activities involve group activities
which help build teamwork skill, cooperation, goal setting and time management.

A study by [19] reported benefits in interpersonal and teamwork skills for
individuals who involved in cocurricular activities compared to those who were
not. Another study by [21] investigate the effect of cocurricular activities
university students’ teamwork skills and found that there was a significant
correlation between cocurricular activities and the acquisition of essential
teamwork skills. According to [4], 82% of the students agree that cocurricular
activities enhance teamwork. Another study by [22][23] found that teamwork
skills can be nurtured and instilled through students’ involvement in sports such as
football and hockey. These skills also help shape self-management with the values
of cooperation among team members as well as being able to self-discipline

especially in team sports [23].
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2.1.4 Communication

Communication skills are divided into three elements, namely interpersonal
communication skills, intrapersonal communication skills and non-verbal
communication skills. This literature review will discuss on interpersonal
communication skills only. According to [24], interpersonal communication skills
including listening skills, questioning skills, speaking skills, feedback skills,
language elements, changing attitudes and behaviours, appearance and non-verbal
communication. A study by [25] defines communication as the process of
transmitting information and common understanding from one person to another.
Effective communication is very important to be practiced for better productivity
because individuals interact and work together to achieve the organisation’s goals.
On the other hand, communication skills are one of the soft skill elements that
need to be mastered by students because these skills can ensure a high degree of
self-confidence among students for their successful future career after graduation
[26].

Previous studies have shown that most graduates lack of communication skills and
these skills need to be improved before they enter the world of work [27][28][29].
Many employers these days are progressively looking for skilled employees with
good social and communication skills in addition to the competitive job market
[27]. Research by [30] in their study states that cocurricular activities in university
can provide environments that allows students to find different ways of interaction
that will assist them with their communication skills and overcome high levels of
communication apprehension. Activities such as competitions, association and
club activities allow the process of communication and interaction more
realistically and can also meet the value of understanding, respect for each other
regardless of rank, race and religion [31]. Furthermore, participating in
cocurricular activities develop beneficial skills such as positive network of friends
and build relationship with supportive adults [16]. Another study by [32]
emphasizes that cocurricular activities offer opportunity for students to train
themselves in strengthening the interaction between students as well as developing
students’ communication skills. A study by [33] investigated the lecturer's
perception on the integration of communication skills through cocurricular
activities in Malaysian polytechnics. The study reported that the lecturers in
polytechnics agree that cocurricular activities develop students’ communication
skills which will help them in the future career prospects.
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2.1.5 Critical Thinking

One of the main factors that contribute to graduates’ unemployment in Malaysia is
the lack of thinking skills especially the capabilities to think critically [34]. Critical
thinking skills have been recognised as an essential skill in to prepare students for
facing challenges and responsibilities in life in the 21% century. According to [35]
critical thinking includes the component skills of analysing arguments, making
inferences using inductive or deductive reasoning, judging or evaluating, and
making decisions or solving problems. Different researchers have come with
different approaches to define critical thinking that reflect their respective
disciplines [35]. In a study by [36], critical thinking has been defined as reasonable
reflective thinking that is focused on deciding what to believe or do, while [37]
mentions it as individual’s ability to evaluate and analyse arguments, use inductive
reasoning, recognize assumptions, and correctly deduce inferences and
conclusions from data. For [38], critical thinking involves the mental processes,
strategies, and representations people use to solve problems, make decisions and
learn new concept. Generally, critical thinking is a higher-level thinking skill
comprises of evaluating arguments or proposition and making judgments that can
guide the development of beliefs and taking action [39]. On the other hand, critical
thinking is a product of education, training and practice which require students to
go beyond recalling or restating the available information, but to think about
improving the ideas and process [35] [40] [41]. Overall, the main concept of
critical thinking skills is based on making evaluation and processing the
information rationally towards making a decision and need to be developed in
nearly all disciplines of study [34].

These skills need to be mastered by students especially during their studies in
higher education institutions. A study by [37] claimed that a primary goal of
higher education is to help students develop critically thinking ability. The
findings of the study indicated that students who involved in a variety of activities
in clubs, organizations, peer and faculty interactions, and living on-campus may
have experienced an improvement in their critical thinking ability [37]. Another
study by [42] reported that the aims of co-curricular activities in Universiti Sains
Malaysia (USM) are to focus on the importance of developing soft skills, physical
skills and critical thinking to support a sustainable future. In [43] study, it has been
highlighted that it is essential for students to involve in cocurricular activities
during the college years to acquire skill sets including effective communication,
creative and critical thinking skills as well as psychosocial intelligence, to improve
themselves thus increasing their employability. Furthermore, [44][45] in their
study state that debate is an experiential learning activity for students in high
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school and universities which functions to develop skills in critical thinking,
analyzing, synthesizing, and impromptu speaking.

3. CONCLUSION

Based on the review of literature, it can be concluded that students’ participation in
co-curricular activities have proved to be beneficial to the students in all aspects of
life such as work, education, family, health, friends and community. co-curricular
activities are capable of developing holistic students by equipped students with
leadership and communication skills, greater personality development, teamwork
and critical thinking skills. It is recommended those parents, teachers and the
universities to continuously come out with more interactive ways to encourage and
build these skills among students. For future studies, researchers may look into the
relationship between students’ performance in their studies with participation in
co-curricular activities. Overall, co-curricular activities play a fundamental role in
developing overall students’ personality while at the same time boosting their
confidence as preparation for the world of employment.
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ABSTRACT - Academic advising is one of the most important levels to pull within the university
to positively impact student success. It provides perhaps the only opportunity for all students to
develop a personal, consistent relationship with someone in the institution who cares about them.
This paper aims to establish effective advising practices among UTM foundation lecturers. A
structured questionnaire consisting of twenty-seven items was designed and distributed to the
foundation lecturers. These twenty-seven items are characteristics/responsibilities that are most
often cited in the literature as critical for ensuring effective academic advisory. The study found
that 44.4% of the lecturers answered that they have conducted a mass meeting 1 - 2 times in a
single semester and another 44.4% have conducted a mass meeting with their advisees 3 - 4 times
in a semester. Students also reported to discuss on their drop in CGPA with their academic advisors
on a regular basis. Almost half of the lecturers were ‘neutral’ on the effectiveness of online and
face-to-face academic advising. Majority agreed that they addressed students’ personal problems;
self-esteem / interpersonal skills / study skills; student values, beliefs, and attitudes during the
academic advising sessions.

Keywords: effectiveness of academic advising; lecturers; foundation students

1. INTRODUCTION

Providing excellent student performance advice to foundation students has always
been an important but challenging task. Students need strong support systems in
place to help them transit from one education level to the next. Generally, students
begin their tertiary education with limited knowledge about career prospects
related to the courses they are enrolled in. Students who are undecided about their
major can be vulnerable to outside influences that could either help or hinder their
decision with regard to selecting the right academic course. An academic advisor
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can help keeping students focused on important goals. It is vital as it is related to
the student's performance, success, satisfaction, and retention.

Based on the previous research [1], another factor that is related to the student’s
success is education. The mission of academic advising is to assist students in their
growth and development in academic or non -academic matters by constructing
meaningful educational plans compatible with their life goals. This is a continuous
and consistent process built on frequent and accumulated personal relationships
between an advisor and advisee. Advice from educators through informal and
formal advising sessions gives positive impacts on students' academic
performance, career goals, intellectual curiosity, and development of educational
and interpersonal skills [2].

The faculty or department of a university also plays an important role in helping
students to adjust and integrate into university life [3]. The mission of academic
advising and counselling unit is to support students in recognizing and achieving
their educational and career goals which facilitate their learning experience and
student success [4]. The publication of Academic Advising Handbook is a
proactive step in ensuring that students' academic achievement, character
development, and positive characteristics are always monitored from the first
semester to the last semester. Continuous monitoring and guidance is the
responsibility of all academic advisors in helping to produce successful graduates
and fulfil the aspects of soft skills and noble values [5].

Academic advising is one of the most important levels to pull within the university
to positively impact student success. It provides perhaps the only opportunity for
all students to develop a personal, consistent relationship with someone in the
institution who cares about them. Therefore, this paper aims to establish effective
advising practices among UTM foundation lecturers.

Some of the researchers defined academic advisor as the institutional staff or
faculty member that takes the duty of providing assistance, guidance, and
communication with students in term of many aspects especially in life planning,
career goals and navigation of how those goals intersect with institutional course
and programme offerings [6]. Academic advising is the second most important
function in the college [7]. Academic advising applies knowledge of the field to
empower students, campus and community members to successfully navigate
academic interactions related to higher education [8].
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Academic advising is an important aspect of higher education and student

academic performance. [9] pointed out that academic development, personal

development and career development are the first, second, and third themes most

stated by the academic advisors when asked regarding their perceptions towards
academic advising.

Research finding also showed that the relationship built between the students and
their assigned academic advisors was reported to increase satisfaction as a part of
their college experience, positively develop the students, [10], and give impact on
self-efficacy in the practical applications of study skills [11]. The advising
strategies in assisting students are used to develop rapport with them, evaluate
student motivation, and explain university rules, policies, regulations, and
procedures that affect academic programmes and activities [12]. Furthermore,
academic advisor’s personality and behaviour are also crucial in ensuring its
effectiveness which could be seen by providing references to other university
resources when necessary, helping the students to assess their college major choice
realistically, assisting the students to attain their immediate educational goals,
providing information regarding courses, requirements, tests, registration, course
changes, and helping students to evaluate and understand their educational goals,
and providing ample opportunities for students to ask questions [13].

There are few ways to improve the quality of academic advising as determined by
previous researchers. [14] identified a dozen targeted areas of improvement where
any potentially effective attempt to improve academic advisement must be guided
by a clear vision of what “good quality” or “poor quality” advising actually is. [15]
found that professional values, professional skills and behaviour, plus training and
continuing professional education/development are the aspects and skills in
ensuring the effectiveness and success of Academic Advising and Personal
Tutoring.

Furthermore, while academic advising meetings are necessary for developing
rapport with students, there are no fixed frequencies for mass meetings and no
one-size-fits-all approach to conduct an academic advising meeting (depends on
the reason for the meeting). It is important for advisors to manage an advising file
for each advisee with proper documentation from the meeting [16]. Many types of
meeting contacts are available such as in person contact, telephone contact, email
contact and online meeting. Any involved information during in person contact
that will assist current or future advisors and academic support staff in guiding the
students to the successful completion of degree needs to be documented and
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summarized, while all telephone contacts should be documented electronically
[17].

The literature review proves that effective academic advising provides many
benefits and impacts on student’s achievements; hence, this study focuses on
establishing effective advising practices among UTM foundation lecturers.

2. MATERIALS AND METHODS

2.1. Research design

The researcher endeavoured to investigate the feedback from foundation lecturers
regarding the aspects needed in academic advising and their satisfaction towards
the implementation of the current academic advising approach in UTM foundation
programme. The study incorporated quantitative research design in order to
achieve the objective of the study.

2.2. Participants

A total of nine respondents from UTMSPACE foundation programme lecturers
who were assigned as academic advisors had participated in this study. The
number of samples was obtained purposively as the nine lecturers participated in
the study are qualified and has the characteristic of sample required. They were the
assigned academic advisors who had specifically catered to the foundation
students who are the main focus of the study. [18] also emphasises that the
samples for sampling that “can provide useful information for answering questions
and hypotheses” are sufficient.

2.3. Instrumentation

A structured questionnaire consisting of twenty- seven items was designed and
distributed to the lecturers who were assigned as the academic advisors to
foundation students. These twenty-seven items consist of
characteristics/responsibilities that are most often cited in the literature as critical
for ensuring effective academic advising. The lecturers were asked to provide
some aspects of academic advising background, share their past experiences in
handling the students under their supervision and rate the aspects and factors that
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can contribute to effective academic advising on each item on a 5-point Likert
scale namely; strongly agree, agree, neutral, disagree, and strongly disagree.

3. RESULTS AND DISCUSSION

3.1. Respondent background

Among the 9 respondents, 22.2% of them have had experience as the academic
advisors for 2 batches of UTM foundation students, while the remaining 77.8%
have only recently been appointed as the academic advisors for UTM foundation
students for the first time.

o1
92

Fig. 1: Number of batches under 1 advisor

Even though each academic advisor has more than 40 students under him/her,
different views on the appropriate number of advisees can be seen in the chart
below. 44.4% advisors agreed that only 1-10 students should be put under the
supervision of one academic advisor, while 33.3% of the respondents agreed that
11-20 students in a single academic advising group is sufficient. On the other
hand, only 1 respondent agreed that 21-30 students and more than 40 students is
appropriate to be supervised by one academic advisor.
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®1-10

® 11-20

21-30

A i
® 40

44 4%

Fig. 2: Number of Students Suggested Under One Academic Advisor

The frequency of conducting a mass meeting with the academic advisees in one
semester are is as illustrated in Figure 3 as follows.

@ never
® 1-2times

3 - 4 times
® = 4times

44 4%

Fig. 3: Frequency of Conducting a Mass Meeting with Academic Advisees

The chart above shows the result on the frequency of mass meeting being
conducted with the academic advisees in one semester (4 months) where four
advisors answered that they have conducted at least 1 - 2 times and the other four
of them have conducted it for 3 - 4 times in a semester. Surprisingly, it can also be
seen that one advisor managed to meet his / her advisees more than 4 times during
the mass meeting throughout one semester.

Based on Figure 4 below, the frequency of the academic advisors to personally
contact their academic advisees who achieved lower than 3.0 CGPA are as
follows.




JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS)
VOLUME 20 NO. 2

@ never

® 1-2times
3-4times

® = 4times

55.6% w

Fig 4: Frequency of the academic advisors personally contacted the academic
advisees

The result shows that majority of the lecturers who were appointed as academic
advisors have personally contacted their academic advisees who achieved a CGPA
of 2.9 and below around 1 - 2 times in one semester. Only two of them have
contacted the advisees for more than four times which could be considered a sign
of commitment and accountability, while one respondent contacted his / her
advisees 3 - 4 times per semester and one advisor who has never contacted his/her
advisees who obtained lower than 3.0 CGPA.

3.2 Common Topics Discussed during Academic Advising Session

The common topics discussed during academic advising session with advisees are
as depicted in Table 1 as follows.

Table 1: Common Topics Discussed during Academic Advising Session with

Advisees
Common topics discussed during academic advising
. Percentage
session

Drop in CGPA 55.6%
Career aspirations 22.2%
Personal problems 22.2%

Health issues 0%

Under the aspect of common topics being discussed during the meeting with
academic advisees, 55.6% of the academic advisors have responded that students
commonly discussed related to their drop in CGPA, while 22.2% of them agreed
that advisees would discuss on their career aspiration issues in setting up a goal to




JURNAL TEKNIKAL & KAJIAN SOSIAL (JUTEKS)

VOLUME 20 NO. 2

be reached as they progress in their studies. In addition, 22.2% of the academic

advisors reported that personal problems were among the common topics being

discussed during the sessions. This provides a platform for the advisees to discover
effective solutions on their own.

3.3 The effectiveness of academic advising practice among foundation
lecturers

The survey was conducted to identify the effectiveness of academic advising
practices among UTM foundation lecturers and finding the best way to improve
the quality of advising practices. Based on the results below, it was found that
majority of the lecturers with 87.5%, agreed to have one specific guideline for
academic advising. The guidelines are intended to provide a standardized
procedures or approaches in academic advising and to enhance the appropriateness
of practice while improving the quality of academic advising.

Table 2. Lecturers’ Perspectives on Academic Advising Matters

Lecturers’ perspective Agree Neutral | Disagree
A necessity to have specific guidelines for | 87.5% 125% | 0%
academic advising.

Online academic advising can be conducted | 33.3% 44.4% | 22.3%
as effective as face-to-face academic

advising.

Conversation on non-academic topics, | 88.8% 0 11.2%

including students’ personal problems; self-
esteem / interpersonal skills / study skills;
student values, beliefs, and attitudes and the
conflicts between them have been discussed
during academic advising session.

As for some of the academic advisors, it was their first time being appointed as an
academic advisor, 87.5% of them agreed to have one specific guidelines on
academic advising, while 12.5% were just neutral on that matter. It is believed that
if academic advisors are equipped with adequate training and guidance, the
advisees would receive the best advice or service possible as mentioned by [15],
professional values, professional skills and behaviour, plus training and continuing
professional education/development are the aspects and skills in ensuring the
effectiveness and success of Academic Advising and Personal Tutoring.
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Being an academic advisor during this pandemic period has led to the emergence
of comparison between online and face-to-face academic advising. As stated in the
table above, 44.4% respondents were ‘neutral’ when being asked on the
effectiveness of online and face-to-face academic advising. Most probably, many
of them have chosen ‘neutral’ because they have not been given the chance to be
an academic advisor before the pandemic, so they would not be able to compare on
the effectiveness. However, 33.3% of them agreed that they could make the online
academic advising as effective as the face-to-face. Nevertheless, 22.3%
respondents found it hard to fulfil the responsibilities of an academic advisor when
they could not communicate face-to-face with the students. This was supported by
[12] that the advising strategies or method in assisting students is one of the
contributing factors in ensuring the effectiveness of academic programmes and
activities.

Other than discussing on the academic matters, 88.8% respondents agreed that
they addressed students’ personal problems; self-esteem / interpersonal skills /
study skills; student values, beliefs, and attitudes during the academic advising
sessions. This is to show that addressing only academic matters is insufficient.
However, 11.2% respondent did not include all the above mentioned issues during
those sessions. This can be further supported by [9] who pointed out that academic
development, personal development and career development are the first, second,
and third themes most stated by the academic advisors when asked regarding their
perceptions towards academic advising.

4. CONCLUSION

To summarize, an academic advisor serves a variety of functions in providing the
guidance needed by students throughout their journey in the tertiary level
institution. Apart from providing advice related to academics, an advisor is also
the “parent” who monitors the student’s growth and development. Therefore, the
way the advisor portrays him/herself in front of his/her students, as well the advice
given to them will have an impact on the decisions made by these students during
their studies. Some aspects of academic advising had been included in the study as
well as discussed with the academic advisors of UTM Foundation Programme in
order to determine their practices with their foundation students. Being quite new
to the programme, most respondents did not have the experience of being an
advisor to more than one batch. Therefore, these guidelines will certainly help to
improve the lecturers’ advising skills from one batch to another. Furthermore,
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most academic advisors believed that by monitoring no more than 20 students

every batch will likely increase the quality of their service as an advisor when

compared to monitoring up to 40 or more students per batch. Apart from that,

regular meetings with students are quite low, with advisors holding up to 2

meetings only per semester. Overall, this study was a success for the researchers in

identifying UTM Foundation academic advisors’ practices with foundation

students, allowing them to provide additional suggestions or room for
improvement in their advising skills which would likely affect their students.
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APPENDIX

Questionnaire
Dear academic advisors,
We would like to invite you to participate in this research survey on "The
Effectiveness of Academic Advising on Students’ Performance' in our institution.
Thank you for your willingness to spare your time in answering this questionnaire.
The purpose of this research is to examine the effectiveness of academic advising
on students’ performance. We would like to humbly request you to read the
questions provided carefully and to respond as accurately as possible. All
information provided in this survey will in no means reflect the identity of the
participants. It will be kept strictly confidential and will be used only for the
purpose of the research. Your kind cooperation in this study is highly appreciated.
Thank you.

1. Number of batches (UTM foundation students) that have been under my
academic advising including the current one

o O O
w N -

2. Number of students that would be suitable to be placed under a single
academic advisor

1-10
11-20
21-30
31-40
> 40

© O O O O

3. Frequency of conducting a mass meeting to see the academic advisees in 1
semester (4 months)

o Never
o 1-2times
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o 3-—4times

o >4times
4. Common topic being discussed during the meeting

career aspirations
Drop in CGPA
Personal problems
Health issues

o O O O

5. Frequency of personally contacting my academic advisees who get lower
than 3.0 (CGPA) in 1 sem

Never

1 -2 times
3 —4times
> 4 times

o O O O

6 - 21. Instruction: Please (V) to indicate your answer based on the scale of:
Strongly Disagree (1), Disagree (2), Neutral (3), agree (4), Strongly agree (5)

No. Questions 11213/41|5

6. | It is necessary to have specific guidelines of
academic advising that will provide necessary
information, procedures and resources in handling
students.

7.| Academic advising is a fun task to be done as an
academician.

8. | Being an academic advisor would be tough for me.

9.| With online academic advising, | would be able to
recognise and remember every single one of my
academic advisee.
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10

| would be able to make online academic advising
as effective as face-to-face academic advising.

11

| have personally asked my academic advisees
(CGPA : <3.0) to send their aim for the upcoming
semester in order to monitor their CGPA.

12

| have taught my academic advisees on how to
calculate their CGPA.

13

I do not mind if my academic advisees choose to
seek for advice from other academic advisors /
lecturers instead of me.

14

If my academic advisee decides to change to
another section, I think that he / she should still be
under my supervision.

15

Searching for financial assistance (scholarship,
zakat, bursary etc) is a part of my responsibilities.

16

| have included conversations on topics other than
academics, including students’ personal problems;
self-esteem / interpersonal skills / study skills;
student values, beliefs, and attitudes and the
conflicts between them when | conducted my
academic advising.

17

Giving advice which focuses on student's values
and attitudes would be as significant as giving
advice on student's academic performance.

18

| have a balance in enhancing both student's values
& attitudes and student's academic performance.

19

| have experienced a difficult situation / problem
due to my negligence in my academic advising
process.

20

| have learnt and discovered a better solution after
facing that problem.

21

| would restructure my strategies in academic
advising if I am given another batch under my
supervision.
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22. In what aspect that SPACE can help you in enhancing your academic
advising skills?
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SYNCHRONOUS AND ASYNCHRONOUS ONLINE
DISTANCE LEARNING: PART TIME DIPLOMA IN
ENGINEERING STUDENTS LEARNING PREFERENCES
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Jatarona?, Salina Sadelit

Centre for Diploma Studies SPACE UTM, Jalan Sultan Yahya Petra,
54100 Kuala Lumpur Malaysia.
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ABSTRACT - Over the years, UTMSPACE has been established for various forms of distance
learning programmes that have helped realise the educational aspirations of students who could not
attend the full-time mode of study. Distance learning refers to courses that are studied without the
need to be physically present at the campus. Synchronous and asynchronous are two main types of
distance learning. This paper highlights part-time engineering students’ preferences in online
distance learning and evaluates those impacts in their virtual mode of classes. The synergy between
quantitative and qualitative methods is applied in this research. To understand student opinions of
synchronous and asynchronous online learning, questionnaires had been distributed. To support the
survey data, the interview was conducted for three engineering courses by individual and focus
groups. From the analysis, four factors emerged as contributing to part-time engineering students’
preferences regarding online distance learning: students’ access System to learning materials,
strength and weakness aspects of online learning interaction, the nature of subjects, and students’
time management. The most crucial result of this study is that the participants seemed to be
preferring a combination of synchronous and asynchronous learning methods, which is suitable for
their positions as full-time employees.

Keywords: Online Distance Learning, Part Time Engineering Students, Synchronous and
Asynchronous Learning

1. INTRODUCTION

As Malaysia is rapidly transforming into a knowledge-based nation, the
development of continuing education is needed to accommodate its increasing
demand for skilled personnel in the construction and manufacturing industry.
Many full-time workers take distance courses due to work and social schedules;
they prefer the flexibility of engaging in their educational experiences in settings
of their preference to complete their engineering studies. UTMSPACE, as the
subsidiary company under Universiti Teknologi Malaysia (UTM), premier
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university in engineering and technology in Malaysia, offers part-time mode of

studies for such individuals. According to Madden and Jones (2017), distance

learning refers to courses that are studied without the need to be physically present

at the campus [1]. Since 2017, UTMSPACE has been practising a blended

learning, the combination both online and face to face learning experience. Due to

the COVID-19 pandemic, UTMSPACE has transformed the traditional method of
study from face-to-face weekend classes to more flexible online learning [2].

Universities and colleges are increasingly embracing new technologies and
leveraging them, not only to enhance their traditional curriculums but also to
extend course offerings beyond the college campus. Conventional face-to-face
learning, which had been practiced at UTMSPACE for part-time students, has
been transformed into online learning via synchronous and asynchronous methods.
The opportunities to increase interaction between part-time students and
UTMSPACE will be created based on the previous research, which has shown the
positive benefits of informal student—faculty interaction outside the classroom,
including higher levels of student satisfaction, retention and academic performance
[3][4]. Students who have positive experiences are more likely to re-enrol in online
courses in the future, so an institution that seeks to increase online enrolment
would benefit from such information. Data on part-time engineering student
experiences can also provide information to help institutions and faculty to design
and deliver better online engineering courses, which could help improve
engineering students’ learning in these courses. Such data could also help
determine what challenges students face in the online mode of learning, which
could in turn improve persistence and retention in online courses.

The aims of this study were to determine students’ preferences on two forms of
learning interaction (synchronous web-conferencing and asynchronous) while
keeping learning strategies consistent across each method. This was to find out
how these strategies influence learner motivation and self-regulation, social
presence, satisfaction and learning process and outcomes in small, interactive and
collaborative online courses. Some questions on this study seeks to address are as
follows: What is the impact of different communication methods on student and
lecturer’s online interaction? Does this vary depending on internet speed and
coverage or any other specific function? These questions go beyond the mere
forms of identity presentation on Blackboard and aim to measure the effectiveness
of teaching and learning by synchronous and asynchronous methods.
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2. MATERIALS AND METHODS

The participants of this study consisted of 77 students. They were enrolled in three
main engineering courses in the diploma level at UTMSPACE, Kuala Lumpur, on
the part-time basis. Students were varied in terms of their age, socioeconomic
status and work experiences in the public and private sector. More than 80% of
them were male students. Data on current active students were obtained from the
Centre of Part-Time Studies, UTMSPACE, Kuala Lumpur.

2.1. Communication to Facilitate Student—Faculty Interaction — Synchronous
or Asynchronous

The most common forms of communication used by faculty to facilitate interaction
with students include the use of asynchronous (e.g. email and online discussion
boards) and synchronous communication (e.g. chat or instant messaging). Most of
the research related to the use of asynchronous communication in higher education
has focused on distance learning courses that utilise web-based communication
technologies to deliver course content virtually, thus involving extensive student—
instructor communications [5]. Synchronous online communications have been
used with success in several studies of distance learning environments [6]. The
most common forms of such communication are “chat” or instant messaging. In a
comparative study of synchronous and asynchronous learning technologies, found
that synchronous chat created a feeling of community among students enrolled in a
graduate course [7]. Previous study conducted a field study of synchronous chat in
an online course and found the student satisfaction to be highest in courses where
synchronous chat sessions were offered in addition to face-to-face methods. This
finding was consistent with study, which also found the ‘“chat” function of
commercial course management systems less effective for more in-depth topics

[8].
2.2. Research Design

The mixed methodology, involving quantitative as well as qualitative research, has
been applied in this research, as it is believed that both are important in
understanding students’ satisfactions. In this study, the literature review covered
the synchronous and asynchronous implementation on distance learning according
to three settings on the academics assist. The two-stage sequential mixed-methods
study aimed at obtaining qualitative results from focus group discussions and in-
depth interviews with participants in a targeted group, which was followed by the

statistical quantitative results [9].
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3. RESULTS AND DISCUSSION

3.1. Online Learning Information

This study classifies into three (3) categories; Synchronous learning method
limited to web conferencing by using Blackboard Collaboration, Webex and
Google Meet. Asynchronous method; pre-recorded video, Whatsapp and email,
Combination of synchronous and asynchronous learning method. The findings
demonstrate that 2 (2.6%), 17 (22.1%), 49 (63.6%), 3 (3.9%), 4 (4.2%) and 1
(1.3%) participants used desktop, laptop/notebook; laptop/notebook, smartphone;
laptop/notebook, tablet, smartphone; PC desktop; smartphone and tablet; and
smartphone, respectively. Only 1 out of 77 respondents using the combination of
tablet and smartphone in the virtual learning. With respect to the type of internet
access, 29 (37.7%) used cellular phone/mobile data, 16 (20.8%) used Fiber to
home, 2 (2.6%) used Wi-Fi, broadband, cellular phone/mobile data, 3 (3.9%) used
Wi-Fi, cable modem, cellular phone/mobile data, 2 (2.6%) used Wi-Fi, cable
modem, Fiber to home, cellular phone/mobile data and 25 (32.5%) used Wi-Fi,
cellular phone/mobile data to access internet. Essentially, 44 (57.1%), 13 (16.9%)
and 20 (26%) of the participants answered ‘yes’, ‘no’ and ‘not sure’ to whether
online learning can give a positive learning experience.

The results of the analysis indicate that 10 (13%) and 41 (53.2%) of the
participants perceived good content delivery using online learning method and
instructor as the approach that can increase positive vibes during online learning.
Furthermore, 8 (10.4) and 18 (23.4%) of the participants indicated learning
activities and others as the method that can increase positive vibes during online
learning. Table 1 illustrate in details of the respondent’s information in using the
typical digital device. Figure 1 shows the frequent type of internet access used by
the participants when reaching out the online learning.

Table 1. Online Distance Learning Information

Internet n %

Type of digital device

Desktop 2 2.6
Laptop/Notebook 17 22.1
Laptop/Notebook, Smartphone 49 63.6
Laptop /Notebook, Tablet, Smartphone 3 3.9
PC Desktop 1 1.3
Smartphone 4 5.2
Tablet, Smartphone 1 1.3
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Cellular Phone/Mobile Data 29 37.7
Fiber to Home 16 20.8
Wi-Fi, Broadband, Cellular 2 2.6
Phone/Mobile Data
Wi-Fi, Cable Modem, Cellular Phone 3 3.9
Wi-Fi, Cable Modem, Fiber to Home, 2 2.6
Cellular Phone/Mobile Data
Wi-Fi, Cellular Phone/Mobile Data 25 32.5
Do you think that online learning can
give a positive learning experience?
Yes 44 57.1
No 13 16.9
Not Sure 20 26.0
What do you think can increase
positive vibes during online learning?
Content delivery using media 10 13.0
Instructor 41 53.2
Learning activities 8 104
Others 18 23.4
Types of internet access
40
35
30
25
20
15
10
5
0 _ _| _
Cellular Phone Fiber to Home Wifi, Wifi, Cable Wifi, Cable Wifi, Cellular
/ Mobile Data Broadband, Modem, Modem, Fiber Phone / Mobile
Cellular Phone Cellular Phone to Home, Data
/ Mobile data /Mobile data Cellular
phone,Mobile
data

Figure 1. Type of Internets Access
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3.2. Research Question 1: How do working day and income impact their
online learning as part-time students?

A better understanding for part-time students to feel connected to UTMSPACE
and what their online learning expectations are to remain at their learning
institution will influence their success and decisions. The demographic data, as
shown in the Table 2, were obtained from questionnaires to enhance the
interpretation of the results. About 18 participants (23.4%) had shift rotation
working day, and 16 students (20.8%) had to commit for the job six days per
weekend, whereby the time does not tally with classes on weekend schedules,
causing the students to be underprepared.

For distance learning students, online courses offer them an opportunity to access
the course without boundaries. Majority of part-time learners’ ages range between
30 and 39 years, and they are in the peak of their professional careers. They have
limited time to focus on weekend classes through semesters. Moreover, with less
credit taken compared to full-time students, the duration of completing the course
is often much longer. However, students cite flexibility and convenience as
primary advantages of online learning. These features make online courses
particularly valuable to adults with multiple responsibilities and highly scheduled
lives. Thus, online learning can be a boon to workforce development, helping
people who have to cope with adult responsibilities to return to higher institution
and complete additional education that otherwise could not fit into their daily
routines. The flexibility of online learning would be a strategy that is thought to
contribute to the relatively high graduation rate for part-time students.

Table 2. Student demographic profile

Demographic Profile n %
Gender

Male 66 85.7
Female 11 14.3
Age (years)

20t0 29 29 37.7
301039 36 46.8
40 to 49 10 13.0
50 above 2 25
Programme

Diploma in Civil Engineering 32 41.6
Diploma in Mechanical

Engineering 13 16.9
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Diploma in Electrical

Engineering 32 41.6
Normal working day

Mon to Fri 43 55.8
Mon to Sat 16 20.8
Shift Rotation 18 234
Income

B40 (Less than RM 4849) 34 44.2
M40 (RM 4850-RM 10959) 33 42.9
T20 (> RM 10959) 10 13.0

3.3. Research Question 2: What made their experience with the online
communication method (synchronous and asynchronous) satisfactory or
unsatisfactory?

3.3.1 Descriptive Analysis

Beginning with the quantitative approach, the responses of the participants indicate
that a large percentage of them agree that they enjoy learning from synchronous
lectures, as indicated by the mean of 4.23 + 0.93. However, as  Table 3 shows,
the participants gave a neutral response with respect to statements B10, B11, B12
and B13, as evident by the neutral mean of 3.90 + 0.88, 3.61 + 1.08, 3.88 + 0.86
and 3.48 * 0.88, respectively. Moreover, a large section of the participants agree
that they are satisfied with the online assessments that students need to undertake
in real time, such as quizzes, tests and exams, as indicated by the above-average
mean of 4.00 £ 0.84. Conversely, the participants gave a neutral response with
respect to statements B15, B16, B17, B18 and B19, as illustrated by the neural
standard deviation and mean of 3.48 + 0.91, 3.44 + 0.68, 3.48 + 0.93, 3.30 £ 0.78
and 3.48 + 0.98, respectively.
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Table 3. Synchronous vs Asynchronous Online Learning Experience

SD D N A SA
No Statement Mean SD
n % n % n % n % n %

I enjoyed learning from

B9 4 5.2 14 18.2 19 247 40 519 4.23 0.93
synchronous lectures
The amount of interaction

Bl SYNCHRONOUSLY with 7 91 13 169 19 247 390 088
instructor/lecturer is
adequate

The amount of interaction
B11 with classmates is adequate 5 6.5 5 65 20 260 32 416 15 195 3.61 1.08
(SYNCHRONOUS)

| do understand learning by
SYNCHRONOUS method

| believe that learning
B13 SYNCHRONOUSLYusing 1 13 12 156 18 234 41 532 5 6.5 3.48 0.88
the internet is easier
| am satisfied with the
online assessments that
14 Students need to do in real 3 39 18 234 32 416 24 312 400 084
time, such quizzes, tests
and exams

(SYNCHRONOUS)

B12 6 7.8 15 195 38 494 18 234 3.88 0.86
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| enjoyed learning from
asynchronous lectures

The amount of interaction

B16  with instructor/lecturer is 1 13 4 5.2 33 429 38 494 1 1.3 3.44 0.68
adequate
| do understand learning by

B17 ASYNCHRONOUS 1 13 6 7.8 39 506 17 221 14 182 3.48 0.93
method
The amount of interaction

g ith classmates was 2 26 8 104 33 429 33 429 1 13 330 078
adequate
(ASYNCHRONOUS)
I am satisfied with the
online assessment that

plg Sudentsneedtodoinreal — - oo 5 50 a3 409 29 377 9 117 348 093
time such quizzes, tests and
exams

(ASYNCHRONOUS)

B15

[

1.3 8 104 32 416 25 325 11 143 3.48 0.91

*SD — Strongly Disagree
D — Disagree
N — Neutral
A — Strongly Disagree
SA — Strongly Agree
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The integration of quantitative and qualitative data collection and analysis in this

study effectively facilitates a triangulation to fulfil the objectives with saturated

and rigid feedback from respondents, thus reinforcing the conclusions. To support

the survey data findings, the interview was conducted for a focus group from three

engineering courses; it is a guided discussion that systematically investigates what

a diverse group of people think of a set of research questions. The interview

transcriptions were made by interpretation of themes and categories as shown in
Table 4.

Table 4. Code/category triangulation schedule between study participants

No. [Theme/Category/ ES1|ES2 | ES3 | ES4 | ES5| ES6
Sub category

1 Satisfied

1.1 | Synchronous

1.1.1 |Classroom engagement \ \ \

1.1.2 | Deep interaction \ \ \ \ \

1.2 | Asynchronous

1.2.1 |Flexibility V \ \ V V V
1.2.2 | Convenient for groupwork| \

1.2.3 | Level of understanding V \ V
2 Not satisfied

2.1 | Synchronous

2.1.1 |Fixed time \ V \

2.1.2 | Internet coverage \ V

2.2 | Asynchronous

2.3.1 |Learning independently \ \ \ \
2.3.2 |Lack of communication \

*ES — Engineering student

3.4. Research Question 3: To what extent is the asynchronous learning
method (pre-recorded lectures, WhatsApp and email) effective compared
with the synchronous learning method (Blackboard Collaborate, Webex and
Google Meet) to assist the students regarding their academic difficulties?

To answer the third research question, participants were asked to select their
preferences on distance learning method and describe the reason for their choice
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by open-ended questions in the questionnaire. Results are summarised in Table 5

The findings below, as shown in Figure 2, indicate that 4 (5.2%) participants

prefer synchronous interaction, while 43 (55.8%) prefer a combination of

synchronous and asynchronous interaction and 30 (39%) prefer the synchronous
method of teaching.

Table 5. Percentages of students’ preference on type of online learning method

No. Statement n %

Which interaction method do you
B20 prefer?

Synchronous 30 39.0
Asynchronous 4 5.2
Combination of  Synchronous and 43 55.8
Asynchronous

Which teaching method do you prefer?
60.0

50.0
40.0
30.0
20.0

10.0

00 -

ASynchronous Method Combination of Synchronous Synchronous Method
and Asynchronous Method

Figure 2. Teaching method preference

The findings in Table 6 show how the participants rated the synchronous
learning method, which is real-time lecturer—student interactions. Most said that
synchronous interaction is more important, because active learning is encouraged
when courses include individual and group assignments. Moreover, 30 out of 77
respondents (39%) expressed their perceptions on exact-time online classes. As
Table 7 shows, 4 out of 77 (5.2%) respondents prefer the alternating time of class.
Table 8 shows that 43 students frequently choose the combination of synchronous
and asynchronous learning method. Analysis results shows 55.8 percent students
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choose combination method in online learning. From previous study, the

descriptive analysis results show that the Blended Online Learning (Synchronous

& Asynchronous) category as high perception with value of 54.49 percent impacts
on student’s interest [10].

Table 6. Open-ended question — synchronous learning method observation

Why do you prefer the synchronous learning method? n %
In-depth discussion 13 16.9
Real-time online learning as active learning, like being face

. 7 9.1
to face with lecturer and classmates
Immediate answer from lecturer may be given 4 5.2
With proper learning system, students can chat with other 9 26
groupmates '
Mixing with classroom members and virtual modes of 3 3.9
lectures '
Need online classes at least 1-2 times per month 1 1.3

Table 7. Open-ended question — asynchronous learning method observation

Why do you prefer the asynchronous learning

%
method?
Extra notes and proper pre-recorded lectures, 9 26
especially calculation examples '
Lecturer available to assist students via WhatsApp 9 26

and email

The asynchronous method (pre-recorded lectures) for calculation topics
and immediate feedback from lecturers on the difficulties raised via WhatsApp and
email has been quite advantageous for distance learners. Core engineering topics
related to calculation are the most critical part. Thus, they need extra guidance
from the lecturer asynchronously.

Table 8. Open-ended question — combination learning method observation
Why do you prefer the combination learning

method? Frequency %
| prefer to conduct from 8 pm onward on weekdays
(Monday-Friday), try to save in recording, upload 5 6.5

into BB for students to refresh back for self-study
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Doing a lot of tasks that can improvise our 3 39

knowledge in application or industrial

Time constraints due to uncertainty in working

time/shift 12 15.6

It is good to do pre-recorded classes, because most
probably we are working on Saturday. Prefer real- 1 1.3
time classes on Sunday

We can reduce the cost of transportation and

accommodation during the course with online 5 6.5
learning

Video lecture before class so that those students
may review before online class begins

Need to combine both methods so that it does not
burden the students since we have to be static in
front of the PC and laptop most of the day. It
causes students to be less focused. It will also be
burdensome, especially for subjects involving
calculations. Upload the recording video in the BB,
so students can review at their convenient time
later

Total 77 100.0

13 16.9

While it is clear synchronous interaction is playing a larger role in the online
learning environment, asynchronous interaction still has its place in distance
education (Watts,2016) [11]. This study was designed to examine students’
experiences and factors of the preferred method in online learning. To get the
exact factors with saturated data in analysis, the interview was done by telephone
and transcribed. According to Marshall and Rossman (2006), when a researcher
combines transcribed interview data with an initial analysis of data, it allows for
more efficiency and reflection in data analysis. Points of view have been extracted
as follows:

Engineering Student 1

| prefer synchronous online learning. The virtual whiteboard with screen sharing
function and enable the instructor to set up a web conference with students for
better real time learning. Sometimes they could turn to asynchronous learning;
recorded lectures on a series of subtopics related to the course information.
However, we did not get instant feedback from the instructor by pre-recorded
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lecture, so we urge use other mediums such as instant messaging, WhatsApp and

talking on the phone. Nonetheless, the asynchronous learning method is

convenient, especially when I’'m on an outstation. There’s no issues of internet

coverage. There is a day | need to complete my work which | requires going to the
office; therefore | might use the Wi-Fi provided in my workplace.

Engineering Student 2

Live sessions are much better. There is two-way communication instead of
recording lectures with one-way communication. For example, in the
environmental engineering subtopics, which cover the mathematical basis of
studies, | prefer pre-recorded lectures. But for civil engineering materials for this
semester with full theoretical subjects, the live session should be no problem for
me. | prefer the percentages of synchronous/live sessions which involve two-way
communication. Any inquiries on the topic which I couldn’t understand I might
ask directly to the instructor/lecturer.

Recording lectures on complex derivation topics would be helpful. The low
internet connectivity in certain areas will interrupt me, so the asynchronous session
would be a great solution. | may refer to the important points given by the lecturer.
| prefer Blackboard Collaborate, because | manage to play the recording lecture
anytime and anywhere without having to ask for the link or permission from the
lecturer. Blackboard is convenient and user-friendly compared to other types of
video conferencing, such as Google Meet and Webex. It is awkward for the first
semester, maybe because we are not seeing each other face-to-face. But for the
second semester, we get to know each other thoroughly and we can meet up
outside the campus.

4. CONCLUSION

The implications of student experiences on synchronous and asynchronous online
learning interaction method can be summed up as follows:

* Learning materials uploaded on the online learning platform should be organised
and accessible anytime and anywhere, in case they need to go outstation on their
job.

* Technical difficulties can be particularly frustrating for students who are working
under time pressure to turn in homework, complete quizzes and exams or
participate in discussion sessions and take notes from streaming video lectures.
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» Since they are full-time employees and tied to the working schedule,
asynchronous interaction with recording video and immediate guidance on the
academic difficulties from lecturers are beneficial, notably for calculation-based
subjects.
» Asynchronous interaction has been an important learning support to promote
active synchronous participation in distance learning, whereby students prefer less
time on screen and ensure to insert moments of break between presentations in
real-time classes to stay in focus.
» Students should be given ample opportunity in synchronous learning to
communicate with lecturers and classmates on inquiry topics to improve their
understanding and enhance their performance.

Four factors influencing part-time engineering students’ preferences on online
distance learning are as follows: students’ accommodation access to learning
materials, strength and weakness aspects of online learning interaction, the nature
of subjects and students’ time management. The findings revealed that most part-
time engineering students choose the synchronous learning method, but due to the
limitation of time as a full-time employee, they tend to find their own schedule and
the exact time to learn, particularly for calculation-based subject, where the
asynchronous learning method would be beneficial to them. Hence, a combination
of synchronous and asynchronous learning method gives distance learners
satisfaction and success in an online learning environment as well as ample
strategy that contributes to the university’s relatively high part time mode of
student’s graduation rate.
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ABSTRACT - Rapid growth in the economic sector in Malaysia gives a significant effect on the
environment due to the increase in pollution, waste and rapid consumption of natural resources.
With the emergence of the Sustainable Development Goals (SDGs), which were adopted by all
United Nations member states in 2015, firms were urged to consider environmental issues in their
business processes. Environmental Management Practices (EMP) then become a part of a
sustainable approach to business strategy in addressing environmental issues and enhancing the
firm’s environmental performance. Based on the Department of Standards Malaysia in September
2020, there were only 1,586 (0.1%) firms in Malaysia accredited with 1ISO 14001, which
incorporates EMP. This figure reflects the low level of implementation among companies in
Malaysia about the importance of a well-organized environmental management system as a part of
their green strategy. The implementation of green strategy and the effects on firms’ environmental
performance have been discussed among researchers. This paper was intended to review the
findings related to the topic based on previous research articles. The reviews will add to a growing
body of literature and will help firms' management decision-making process in order to implement
a green strategy for their products or services.

Keywords: Green strategy, environmental performance, sustainable development

1. INTRODUCTION

As a result of emerging environmental problems and issues, the natural
environment has become a critical issue for business organizations. Most of these
problems are believed to be generated by business operations, such as sourcing,
manufacturing and logistics [1]. The growing concern about the environment, as
well as the growing demand for environmentally friendly societies and
environmentally friendly products, is forcing business industry players to consider
green and sustainable approaches to their business strategy [2]. Consequently,
organizations are motivated to implement a proactive approach to preserve the
environment from the effects of their business activities through the overutilization
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of natural resources and waste production [3]. Thus, various strategies and
initiatives has been implemented such as Environmental Management Practices
(EMP) and Environmental Management System (EMS) as a part of corporate
green strategy in enhancing firm’s environmental performance. While 1SO 14001
is an international environmental standard that identifies the requirements related
to the EMS and as a method to determine the environmental performance of an
organization. This paper consists of two part which the first part will review on
greening on business strategy and second part will discussed on the effects of
green strategies and initiatives on environmental performance from previous
research paper.

2. GREENING BUSINESS STRATEGY

The term ‘green’ in business has been a great discussion among researchers since
the early 1990s. According to business dictionary, green business is defined as a
business functioning in a capacity where no negative impacts are made on the local
or global environment, the community, or the economy. The ‘greening’ of
business is set to persist as more companies become aware that preventing
environmental destruction by producing environmentally friendly products and
technologies is a green strategic plan for risk reduction and achieving long term
profitable growth [4]. A green strategy also comprises forward-thinking policies
for environmental responsibility and human rights. It involves applying
environmental management principles to the entire set of activities that span the
customer order cycle, including design, procurement, manufacturing, assembly,
packaging, logistics, and distribution [5].

The 2030 United Nation Agenda for Sustainable Development in 2015 (including
17 Sustainable Development Goals) has rising momentum for green growth
globally. Apart from that, sustainability is presently becoming a very important
business strategy that has a significant impact on firms’ environmental
performance and competitiveness. In Asia, many firms that are greening their
operations are motivated mainly by external pressures exerted by government
policy or foreign investors and export markets, rather than by internal
considerations [6]. A number of firms are adopting Environmental Management
Systems by seeking certification for their environmental practices such as ISO
14001 and participating in green business networks. Both governments and the
private sector are increasingly aware of the convergence between sustainable
development and market priorities, as illustrated in Figure 1 regarding green
business opportunities for the private sector. Companies that are contributing to
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the advancement of sustainable development grab the opportunities that are

increasingly leading to strategic market advantages and positions of long-term

strength. In this regard, harnessing global business as a pressure for sustainable

development represents one of the biggest opportunities in the post 2015 era and a
necessity for a new set development goal to be implemented [7].

Figure 1. Green Business Opportunities for The Private Sector

.........

Source: UNESCAP (2017)

3. EFFECTS OF GREEN STRATEGY ON ENVIRONMENTAL
PERFORMANCE

In general terms, environmental performance means an indicator that indicates the
level of environmental protection with some measures to be taken on
environmental-related activities. The main objectives of environmental
performance are to optimize the use of resources, energy consumption, hazardous
materials, and release of residues. ISO 14001 is an international environmental
standard that identifies the requirements related to an Environmental Management
System (EMS). According to the International Standard Organization (ISO, 2016),
Environmental Performance Evaluation (EPE) is a process to facilitate
management decisions regarding an organization’s environmental performance by
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selecting indicators, collecting and analyzing data, assessing information against

environmental performance criteria, reporting and communicating, and
periodically reviewing and improving this process. This standard consists of a
plan-do-check-act method that allows top management to gather reliable
information on environmental performance for the decision-making process.

Table 1 below presents a summary of previous research on green strategies and the
findings related to environmental performance. A study within multinational firms
in Nigeria shows that environmental performance is strongly predicted by green
strategy and mediated by product quality [8]. In addition, a study in Australian
organizations reveals that organization with a great extent of environmental
activity management have a high level of environmental performance [9]. A study
among Australian manufacturing firms found a significant association between a
motivated and prepared workforce on environmental performance, which is
mediated by value-creating process management and innovation processes [10].
Moreover, a study of US manufacturing firms reveals that green supply chain
management (GSCM) practices improve environmental and economic
performance, which leads to a positive impact on operational performance [11]. A
study of UK-based manufacturing firms also discloses that EMP fully mediates the
relationship between marketing capability and environmental performance [12].

In the Malaysian context, a study conducted in large manufacturing firms reported
that environmental strategies mediate the relationship between green innovation
and environmental performance [13]. A study among HR managers in large
manufacturing firms found that green intellectual capital is an intangible resource
for organizations in achieving sustainable performance [14]. An interview with
three companies indicates that adopted green initiatives benefit the environment,
such as a reduction in emissions and adherence to environmental standards set by
the government [15]. Furthermore, a study among Malaysian firms certified with
ISO 14001 reveals that EMS certification impacts positively on environmental
performance [16].

Table 1. Green Strategy and Environmental Performance

Outcomes / Findings

Sources Green Strategy
Olayeni et al. . Financial performance and environmental
(2021) Green strategy, product quality performance
Environmental strategies mediate the
Rehman et al. . - . . . . .
(2021) Green innovation strategies relationship between green innovation and

environmental performance
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Yusliza et al Green intellectual capital as an intangible
(2020) ' Green Intellectual Capital resource for organizations in achieving
sustainable performance
Phgﬂ‘ (g’g'lrg) & Environmental Activity Management Great extend of EAM leads to high level of
(EAM). environmental performance
Yu & Environmental Management Practices
Ramanathan, (EMP) Environmental performance
(2016)
Significant associations between affective
Kirsten et al Motivated and prepared workforce and commitment, employee performance process
(2015) ' environmental performance. and training and enhanced environmental
performance
. Environmental performance, economic
Grze;glezt)al. (CIrEEn S5 e T EmEa performance and organizational performance
Eltayeb & . .
Zailani (2010) Eco_-d_e S1gn, green U L) reverse Environmental benefits
logistics, environmental collaboration
Ann, Zailani, & Environmental Management Svstem EMS certification positively impacts on
Wahid (2006) (EMS)g Y environmental and economic performance

4. CONCLUSION

This paper provides a review of previous literature on green strategy and the
effects on environmental performance. From previous studies, green strategy and
initiatives have significant effects on the environmental performance of firms.
However, most of the studies focused on manufacturing firms. Hence, the study
should be expanded to include other industries that have an impact on the
environment. Furthermore, the aspect of environmental performance can be further
discussed in terms of monetary and non-monetary units. Different measurement
models and contexts can be explored for further study on green strategy and
environmental performance. Finally, this research will assist organizations in
better understanding and implementing green strategies on their products or
services in order to improve their environmental performance.
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ABSTRACT - Towards the end of 2014, Universiti Teknologi Malaysia has made its fourth entry
into the Ul World Universities Ranking Base on Green Metric — an international ranking system of
universities from around the world based on their environmental performance. The Ul Green
Metric World University Ranking measures the university's effort to keep the environment green
and sustainable, and the ranking purpose and intended groups. The motivation spread among the
UTMSPACE community needs to be enhanced in order to create a balanced understanding of the
campus sustainability highlighted by UTM. Apart from that, it is important to determine the level
of green awareness among the UTMSPACE community and find effective green approaches in
order to increase green awareness in the campus community. Therefore, a preliminary investigation
was done among Diploma students from the Centre for Diploma Studies, SPACE UTM Kuala
Lumpur. From 132 students, only 43 (32.6%) have participated in the green awareness campaign
and 57 (43.2%) of them agree that green awareness implementation in UTMKL Campus is at a
moderate level. The survey also includes suggestions for increasing green awareness through social
media campaigns, encouraging the younger generation through education through video, games,
and competitions, and developing a mobile app for green reward points.

Keywords: Green campus, green awareness, sustainable campus

1. INTRODUCTION

Green Campus awareness has significantly gained momentum since the
declaration on Sustainability in Higher Education (SHE) during The Stockholm
Declaration, 1972. The declaration urged to focused on finding ways in which
universities, their leaders, lecturers, researchers, and students can engage their
resources in responding to the challenges of balancing between economic and
technological development with environmental preservation [1]. Practices and
tools were designed related to environmental preservation. In addition, the term
“greening” of classes and teaching courses has recently emerged as future
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enterprises which intended to green education, such as green schools and
universities [2].

A sustainable university is defined as a higher educational institution, as a whole
or in part, that addresses, involves, and promotes, on a regional or global level, the
minimization of negative environmental, economic, societal, and health effects
generated in the use of its resources in order to fulfil its functions of teaching,
research, outreach and partnership, and stewardship in ways that assist society in
making the transition to sustainable lifestyles [3]. It also focused on the
educational process with the techniques, applications, strategies, and practices
associated with the concept of green education, and many countries have started to
adopt it in their institutions and educational systems. [4].

UTM enVision 2025 emphasized their strategic priorities, which include
inculcating UTM core values such as integrity, synergy, excellence, and
sustainability into the work and management ecosystem. It also outlined the vision
of providing a sustainable campus experience to UTM’s students, staff and
surrounding community. Apart from that, UTM Sustainable Campus has played a
critical role in enabling the institution to function as a sustainable community that
practises responsible resource consumption and waste management. It also serves
as a sustainability research centre, bringing together experts from diverse
disciplines to better understand and address issues linked to sustainability on a
local, national, and international scale [5]. Therefore, the awareness among
UTMKL students comes across as the highlight of the research, which allows
UTM and UTMSPACE to understand the awareness levels of different
backgrounds of students and bring in the correct methods to enhance their green
awareness as well as increase their participation in green campaigns and
programmes.

2. MATERIALS AND METHODS

An online survey was conducted through Google form with a total of 132 students
from the Centre for Diploma Studies, SPACE UTM and they consist of different
backgrounds. The brief questions are intended to identify on students’ green
awareness and their participated in prior campaigns. The students are then asked
on how they have done with the campaigns. In addition, through this survey we
ask students on their suggestions on how to increase green awareness through
online application. At the end of the survey, students have to rank the level of
green awareness implementation in campus. The data was analysed in a
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descriptive manner, with the percentages that each question yielded included. The

results of this preliminary investigation are very important in order to understand

students’ green consciousness and obtain input from them on how to enhance

green awareness on campus. With the various techniques and tools of

environmental knowledge, this may lead to personal behavioural changes and raise
green awareness [6].

3. RESULTS AND DISCUSSION

From the total of respondents, 63 (47.7%) are female students and 69 (52.3%) are
male students. The results in Figure 1 show that 93 (70.5%) of the respondents are
aware of green awareness campaigns, while 39 (29.5%) are unaware. As a result,
we may deduce that the majority of students are well-versed in environmental
consciousness. However, the results given in Figure 2 show that only 43 (32.6%)
of them have participated in green awareness campaigns, while 50 (37.9%) have
not participated and 39 (29.5%) were not sure. This result shows an indicator that
green awareness needs to be widely engaged among students and the campus
community.

132 responses

® ves
@ No

Figure 1. Students’ Green Awareness
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132 responses

® Yes
® No
Not Sure

Figure 2. Students’ Green Awareness Campaign Participation

The result in Figure 3 shows that 68 (51.5%) of students are inclined to participate
in the campaign with their self-motivation activities such as recycling items on
their own. 44 (33.3%) of the students are inclined to participate in community
activities, while 22 (16.7%) prefer to be involved in an online campaign, and
another 14 (10.6%) are inclined to participate in a green campaign event. From
these findings, we can conclude that students are more likely to self-motivate
themselves to engage in green activities.

132 responses

Communal Work—0 (0%)
Self-Motivation (Recycle items)
Online Campaign

Apply Participation for Green...
Community Assembly
Application Participation

68 (51.5%)

22 (16.7%)

0 (0%)
44 (33.3%)
14 (10.6%)

Figure 3. Types of Campaigns Participated by Students

Figure 4 below shows the results for the level of green awareness implementation
perceived by students on campus was at a moderate level, which is represented by
57 (43.2%) of respondents. 39 (29.5%) of respondents rated the level of green
awareness as good and 31 (23.5%) rated it as excellent. While 5 (3.8%) claimed
that the green awareness on campus was at a poor level. Apart from this survey,
we compiled a list of respondents' suggestions on how to increase green awareness
on campus. Some of their suggestions are to create awareness through online
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campaigns on social media, video competitions, forums and conferences, green
reward points, games and quizzes, and many more.

132 responses

60
57 (43.2%)

40

39 (20.5%)

31 (23.5%)
20

1- very poor; 2- poor; 3- moderate; 4- good; 5 - excellent

Figure 4. Green Awareness Implementation Level on Campus

4. CONCLUSION

From this preliminary survey, we can conclude that green awareness at UTMKL
campus is at a moderate level among the campus community, especially students,
whereby their engagement in green awareness campaigns is still low. Apart from
that, from suggestions given by students, we noticed that students were inclined to
participate in green awareness campaigns through online media and using digital
platforms such as mobile apps. This supports research findings from a survey
conducted among Ericsson employees at its headquarters in Kista Campus,
Sweden, that stated digital applications are a major player in fostering
sustainability in the workplace by changing behaviour and raising green awareness

[7].
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ABSTRACT - The development of the MechyAR application is a new way of learning that is
aimed at improving current learning. This application was created to make it easier for students to
learn mechanical components by utilizing current technology. The primary objective of this study
is to identify appropriate multimedia elements for use in the application development, to develop
the application, and to test the functionality of the MechyAR application as a new virtual learning
method that employs virtual technology. Questionnaires were distributed to Design and
Technology subject teachers to identify appropriate multimedia elements to be used in application
development. The data were analyzed using SPSS 25.0 which are then used as a guide for the
researcher to develop MechyAR application. The Prototype Development Model was used as a
guide in developing and implementing the MechyAR application. This application was evaluated by
experts based on their teaching experiences in the field of multimedia technology. From the
findings, multimedia elements namely graphics, animation, video, and audio are important
elements that need to be applied in the newly developed MechyAR application. Furthermore,
experts agreed and supported the development of this application to be used as a new method of
student learning for the Design and Technology subject, particularly the Mechanical Design topic.
Overall, the application of mechanical learning characterized by Augmented Reality can be
concluded to be functional and suitable for use as an initial exposure for student learning in
academic secondary school.

Keywords: design and technology, mechanical design, multimedia elements

1. INTRODUCTION

Many countries' administrative systems, organization, and efficiency have
improved because of technological advancements. Technological advancements
have simplified the navigation of administration, management, broadcasting and
media, telecommunications and communications, and education, among other
fields. As such, our country's educational system is undergoing rapid
transformation. Advances in technology can also be seen in the field of education,
where computer-assisted teaching and learning methods were introduced and
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enhanced to be at par with the current level of technological development and to
produce a holistic generation that is well-versed not only in academics but also in
technological knowledge [1]. Educators have introduced and used a variety of new
methods and techniques to improve the effectiveness and efficiency of the teaching
process. In this era of rapid globalization, it is expected every student to have a set
of skills that includes basic academic skills, critical thinking, problem-solving
abilities, the ability to work in groups, the ability to use technology, and the ability
to communicate effectively [2]. Educators must be capable of effectively teaching
and learning for students to be born capable of contributing to the nation's and
country's development.

Therefore, the chalk and talk method is no longer compatible with the 21st
Century Teaching and Learning concept, which promotes student-centred learning
rather than teacher-centred learning. Learning will be more engaging and effective
if teachers are able to incorporate a variety of appropriate methods and techniques,
depending on the lesson's objectives. According to many studies [3,4,5]
competence refers to an educator's capacity to comprehend, behave, evaluate,
make decisions, and act in the course of their duties. To conduct student-centred
learning, today's education requires teachers to act as facilitators. This is to ensure
that students can work in groups and apply their inquisitiveness to their learning.
Student-centred learning can provide a fun new learning experience for students
[6] and encourage them to self-explore the topics being studied [7]. Additionally,
previous research has highlighted how student-centred learning and student
learning outcomes can be improved through the use of Augmented Reality
applications, an exciting new technology that enables users to examine virtual
objects learned in class [8, 9].

Augmented Reality (AR) is a new technology that not only helps increase the
perception of teaching dynamics but can also incorporate sensory modalities such
as touch, sight, and hearing [10,11]. Specific to adding a variety of sensory
modalities, there are many researchers revealing potential benefits of using AR in
formal education such as improving student academic achievement [12],
knowledge retention [11] and engagement [13] to achieve critical learning
outcomes during the teaching -learning process. Previous research suggests that
educators should use cutting-edge and advanced technology applications, such as
Augmented Reality. Furthermore, it was reported that AR has a lot of potential to
change educational settings such as improving progressive pedagogy, teaching
strategies, classroom arrangement, and content delivery [14]. The use of
augmented reality applications is expected to improve students' cognition and
interaction, resulting in more effective learning [15].
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In one study, traditional 2D and 2D simulation systems were compared to see if
such systems resulted in better learning among university students. AR
simulations, according to the researchers, play a more supportive role in students'
collaborative learning than traditional learning [16]. In a comparative media study,
the researchers investigated how different forms of technological mediation
(computers vs. robots) might impact kindergarten students ’perceptions of AR-
infused teaching and learning. The results show that regardless of the type of
media, younger children tend to have higher satisfaction with AR-infused learning
content [17]. A study by [18] compared the teaching effectiveness of location -
based AR navigation tools with Google maps and print -based materials among
students diagnosed with intellectual disabilities or autism spectrum disorders. The
researchers discovered that when students used location-based augmented reality
navigation tools, their performance improved significantly compared to when they
used traditional learning materials [18].

1.1 Statement of Problem

In 2017, the Secondary School Standard Curriculum (KSSM) was implemented in
stages to replace the Integrated Secondary School Curriculum (KBSM) as a
transformation process in the field of education. As a result, a new subject, the
Design and Technology has been added to the new curriculum to replace the
Living Skills subject. The Design and Technology teachers were found to be
unprepared in terms of planning, implementing, and assessing RBT-based learning
in secondary schools. This is due to the teacher's constraint, as their teacher-
training background and teaching experience is limited to the Living Skills area
[19,20,21]. According to previous studies [22,23], changes in curriculum may
cause a slew of issues for teachers. Teachers are required to attend time-consuming
meetings and workshops, which interfere with their ability to focus during the
teaching process, jeopardizing the effectiveness of their classroom instruction.

The teaching content of Design and Technology for Form 2 consists of two main
topics, namely Inventive Problem Solving (Topic 1) and Technology Application
(Topic 2). The current study focuses on Topic 2 which is the Technology
Applications and is further focused on the subtopic of Mechanical Design. The
objective in the Mechanical Design subtopic is to expose students to mechanical
components, component functions, 3D sketches of project or gadget design,
component suitability on gadgets, weaknesses, and strengths of components on
gadget systems, building functional mechanical gadgets and improvements that
can be made to the gadget system. Students are assessed through project
assignments where they are required to develop gadgets based on what is learned

in this Mechanical Design subtopic.
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As a result, the use of textbooks solely as reference material in teaching and
learning is inadequate to help students gain a better understanding of mechanical
components, component functions, and how to apply those components in the
development of their gadgets, as Mechanical Design is a new learning topic for
them. Teachers should therefore employ a variety of approaches, methods, and
techniques to assist students in learning the concept of Mechanical Design.
However, the Design and Technology teachers face challenges due to a lack of
tools and facilities [24, 25]. According to [26, 27], multimedia software with
elements such as graphics, animation, video, and audio can stimulate and attract
students while also assisting in the delivery of lesson content. The incorporation of
technological software or multimedia elements into the teaching and learning
process can assist students in acquiring knowledge in a more realistic and visual
manner. This can also help students understand real-world systems like mechanical
systems, which are covered in the subtopic of Mechanical Design topic in Design
and Technology subject for Form 2 students in academic secondary schools.

Thus, research on the development of augmented reality applications as well as
multimedia elements suitable for use in augmented reality applications is critical to
assisting in the development of interactive teaching aids that can be used in
complex topics such as Mechanical Components in the Design and Technology
subject in academic secondary schools. The development of this augmented reality
application demonstrates that the application of teaching techniques is appropriate
and consistent with the governing concept of 21st Century Teaching and Learning.

1.2 Study Objective

In general, the purpose of this study is to investigate the appropriate multimedia
elements deemed important to be included in the development of the MechyAR
application. The development of this application aimed at assisting Design and
Technology teachers in carrying out a more effective and efficient teaching and
learning process, which may engage more active students’ participation in the
classroom process. The specific objectives of this study are:

i.  ldentify the appropriate multimedia elements in the development of
MechyAR application for the Mechanical Design topic in Design and
Technology subject

ii.  Designing the MechyAR application featuring Augmented Reality

iii.  Identify expert views on the usability of MechyAR application
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2. MATERIALS AND METHODS

The primary objective of this study is to create a learning media for the Design and
Technology subject, with a particular emphasis on the Mechanical Design topic,
by incorporating a prototyping development model with augmented reality. The
Analysis, Design, Development, Implementation, and Evaluation (ADDIE) model
was utilized in this study. The ADDIE model's development procedures are
divided into five stages: analysis, design, development, implementation, and
evaluation [28, 29]. Figure 1 depicts the stages of the ADDIE model.

Analysis

{ Design
Development )

Implementation

‘ Evaluation)

Figure 1. Stages of the ADDIE model

Further, Figure 2 depicts the functional flow chart to outline the development
process of MechyAR, an augmented reality learning application development.
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2.1 Planning Phase

This application was developed using a prototype development model. The
developer determines the objectives of the application to be developed, the
background of the problem, the knowledge required in developing this application,
the target users, and the scope of the study during the planning phase. Developers
also determine the hardware, software, and related knowledge requirements. Each
of these requirements must be applicable to the application development. Laptops
and other software such as Unity 3D, Vofuria, and Balabolka are required to build
graphic, animation, and audio elements for MechyAR "Mechanical Learning"
applications. In addition, the developer also uses android mobile phones to display
the AR for which this application is set for all android mobile phones up to 4.0 and
beyond

2.2 Analysis Phase

This phase entails gathering information to develop the application, analyzing the
information based on the suitability of the application and deciding how to
implement it. During the analysis phase, product requirements are explained in
detail by researchers interviewing targeted users to gather the information needed
to meet their needs. Following that, the developer distribute instrument to
secondary school teachers who teaches Design and Technology subject. Research
instruments are tools used by researchers to collect data to obtain information prior
to the development of a product. This study employs a quantitative approach by
distributing questionnaires to Form 2 Design and Technology teachers from six
national secondary schools in Skudai, Johor. The survey results are used to guide
and assist in understanding the project's needs and achieving project objectives.

2.3 Design Phase

Following the analysis phase, the developer created this AR application by first
creating a flash card on mechanical components using free online resources.
Mechanical components can be found from any device, piece of equipment, or
vehicle. The image in the figure depicts the 3D image obtained from the searched
site.

NG

Figure 3. 3D model sample
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The developer then designs the product for the design phase by creating a "Story
Board" with the information obtained so that the developer can get an overview of
the product that is to be developed. This application development strategy has been
thoroughly examined to ensure that it satisfies the requirements for developing this
application. If no resources are obtained from the website, the developer must also
know how to build 3D objects at this stage. The developer compiles all product
materials and then edits them using software during the implementation phase. The
prototype development phase was extended by utilizing materials already on-site.
After the prototype is created, it is tested by giving it to a user. Following that, the
developer creates the product design using Utility 3D and Vuforia.

2.4 Implementation and Prototype Phase

This implementation phase involves the process of finding 3D objects and
designing markers that will be used in the application. Figure 4 below shows the
main page of the AR application that was developed in this application. On this
page there are three menu options which are “start”, “instruction” and “about”
before user can start the application to the next screen.

INSTRUCTION

Figure 4. Application main menu

When the user presses the ENTER button, the application will navigate to the next
page as shown in Figure 5. There will be two options on this site: DOWNLOAD
and CAMERA.. For the CAMERA, the lens will scan the flash card, and the 3D
model will be projected on the smartphone screen. When the user clicks
DOWNLOAD, user will be able to obtain the flash card resource for use with this
application.
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| LocaTion

Figure 5. Example of AR CAMERA and 3D Model sample on screen

When the user scans the flash card, the 3D model appears, along with text
indicating the component's name and audio describing its function. The
mechanical component can be found by pressing the LOCATION button (Figure
6). The diagram depicts a static image of the location of the mechanical
component in the mechanical tool.

¥ |OCATION

Figure 6. Example of image arrangement for location where the mechanical
components can be found
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2.5 Implementation and System Phase

This augmented reality mechanical learning application has been tested to ensure
that it meets the needs of users while also meeting the developer's objectives.
Products are amended and revised in response to testing comments and evaluations
based on expert judgment process. Expert teachers were selected based on their
years of experience in the teaching and learning of Mechanical Design subject.
Finally, once this application has been successfully developed, the developer
documented the benefits and drawbacks of mechanical learning using this AR
application for use as a reference and guide for future improvement.

3. RESULTS AND DISCUSSION

3.1 Objective 1: Identify the appropriate multimedia elements for MechyAR
application

A survey among teachers was conducted to identify appropriate multimedia
elements for use in the application development. Questionnaires were distributed
to Design and Technology subject teachers to identify appropriate multimedia
elements to be used in application development. The data were analyzed using
SPSS 25.0 which are then used as a guide for the researcher to develop MechyAR
application.

Demographic Profile

The total number of subject-matter experts involved in this study is a total of 33
Design and Technology teachers consisting of seven (7) male teachers and twenty-
six (26) female teachers from academic secondary schools in Skudai, Johor (see
Table 1).

Table 1. Distribution of respondents teaching experience

Years of experience | Frequency (f) Percentage (%)
1-5years 5 15.2
5 -10 years 14 42 .4
More than 11 years | 14 42.4
Total 33 100
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Table 2. Mean Value and Standard Deviation of Each Element

Element Mean Score | Standard Deviation Level
Graphic 4.33 0.475 High
Animation 4.34 0.485 High
Video 4.27 0.447 High
Audio 4.24 0.447 High

Based on Table 2, all elements are suitable for inclusion in the application
development with high mean scores, indicating a high level of agreement. The
animation element is the most dominant, followed by the graphic element, the
video element, and finally the audio element. This signifies the importance of
these elements to be used in the development of MechyAR application for the
Mechanical Design topic in the Design and Technology Form 2 teaching content.
The result is in line with previous studies [30] which found that hypermedia
elements such as animation, sound, graphics, hypertext, and color made the
presentation more engaging and able to increase students’ engagement.
Multimedia in education improves learning efficiency and makes it easier to
describe what needs to be conveyed. Additionally, a screen can display text, audio,
video, and animation in a variety of colors and patterns simultaneously as a
positive and effective communication medium. Multimedia can be used to convey
information quickly and accurately, as well as act as an attractant to create a fun
learning environment. [31, 32].

3.2 Objective 2: The development of MechyAR - a mechanical component
learning application featuring Augmented Reality

This application was developed using software and hardware (i.e., Unity, Vuforia
and Balabolka) that were selected to aid researcher in the development process.
Additionally, a user manual is being developed to assist teachers in implementing
MechyAR during the teaching and learning process. Teachers can also use this
application with a laptop or computer equipped with a webcam. LCD display is
also required to ensure that the screen is visible to all students during the teaching
and learning process. This is to facilitate teachers' use of the application in the
classroom.

Studies in augmented reality and learning autonomy shows that students will have
the ability to receive information better if using a combination of information
approach in the form of images, graphics, audio, video, and animation [33,34]. The
content in this MechyAR application combines these five multimedia elements to
help the learning process of students. The content is designed to assist users in
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becoming more effective and efficient during the teaching and learning process.

Inconsistent content organization will influence both the teaching and learning

outcomes of students and teachers. Therefore, the design phase is crucial as an

overview about the overall product, structure, teaching approach, type of
multimedia elements and technology used.

The front page of MechyAR application's user manual features the title of the
mechanical component, and a suitable background image. The next flash card
contains an instruction manual that will teach the user how to use this application.
The following page serves as an introduction to mechanical components. Each
marker on the flash card will be scanned by the user. There are ten (10)
mechanical component flash cards that display 3D objects and explain the function
of those mechanical components. Each 3D component display includes an image
of the component object and a video demonstration of the component in action.
The flash card will be included in the MechyAR application's user manual (see
Table 3.

Systematic planning is critical to achieving the highest possible product quality.
Each software package should be thoroughly examined prior to developing a
product. To avoid issues, the design process must be organized. The multimedia
and augmented reality elements included in the application, as well as the user
manual, should be engaging to pique users' interest and aid teachers'
comprehension of how to use it [35].
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Table 3. List of Flash card and Marker for MechyAR application

Flash card for MechyAR application

BALL
BEARING
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List of Marker for MechyAR application

a0
BELTING CHUCK
pd
BALL
LINKAGE BEARING
(o o
CHAIN
CRANK GEAR
‘2 — (D;&ﬂ
LEVER PULLEY

3.3  Objective 3: Usability of MechyAR application

The aim is to test the functionality of the MechyAR application as a new virtual
learning method that employs virtual technology in the teaching and learning of
Mechanical Design topic in Design and Technology subject. Experts evaluated the
application's usability positively based on the analysis. However, there is a little
drawback to this application: the conversion to the camera scene is quite slow, and
the image of the mechanical component, for example, is less clear on some 3D
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components of the object. The conversion to the camera scene is found to be slow
due to the presence of numerous 3D objects in a single interface. Such
vulnerabilities can be controlled by the developer by reducing 3D objects in the
same interface. In general, the displayed 3D objects, animations, graphics, audio,
and video are all functional. Based on expert consensus regarding MechyAR
application functionality, the application can function properly and completely
within the scope of the project, achieving the project's objectives. According to
experts, this application can assist students in identifying these mechanical
components as well as their function. Table 4 presents the expert’s feedback on the
application usability.

Table 4. Expert Opinion on Usability of MechyAR application

No Item: Content Expert1 | Expert2 | Expert3

1 | The name of the 3D object component is / / /
displayed on the screen while the marker
is scanned on the mechanical component

flash card

2 | The 3D object helps the students / / /
recognize the mechanical component

3 | The displayed images in the MechyAR / / /

Augmented Reality application are
easily identified

4 | Videos on the functions of mechanical / / /
component is appropriate and easily
understood

A simple, user-friendly, and less technical augmented reality authoring tool that is
also responsive to the needs of teachers is critical to enabling the expansion of
technology use in education [36].

4. CONCLUSION

Overall, this study aims to examine the appropriate multimedia elements to be
taken into consideration when designing the MechyAR application for Mechanical
Design topic in Design and Technology subject for secondary schools. The data
gathered indicates that graphic, video, animation, and audio elements are all
suitable for inclusion in the development of AR-enabled applications. Following
the completion of the MechyAR application development, experts who have tested
and evaluated the MechyAR application have made some observations and
suggestions. The user experience testing resulted in a positive result, indicating
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that this virtual reality-based learning media application was deemed outstanding.

As a result, this application could be used as a supplement to the teaching and

learning process in an academic secondary school for the subject of Design and
Technology, with a focus on Mechanical Design.
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