Paper—Students Engagement and Development of Generic Skills in Gamified Hybrid Service-Learning...

Students Engagement and Development of Generic Skills
in Gamified Hybrid Service-Learning Course

https://doi.org/10.3991/ijet.v16i24.27481

Azizah Yusof &), Noor Azean Atan, Jamalludin Harun, Mohd. Shafie Rosli,
Umi Mastura Abd Majid

Universiti Teknologi Malaysia, Johor Bahru, Malaysia
azizah38@graduate.utm.my

Abstract—Hybrid Service-Learning, an emerging trend of combining co-cur-
riculum course embedded with service-learning instructional strategies in online
settings, has increasingly gained popularity, as many service-learning educators
are moving into online platforms. The ongoing COVID-19 pandemic has accen-
tuated its needs, thus forcing education systems worldwide to find alternatives to
face-to-face instructions, one of them being Hybrid Service-Learning. This has
prompted many researchers to attempt utilising gamification in online courses to
increase students’ engagement. The purpose of this research was to report a Gam-
ified Hybrid Service-Learning (GAMYSEL) through students’ level of engage-
ment proposed by Schlechty, used as a data classification to compare students’
scorings in their earning of points, badges, level and leaderboards. The results of
the study indicated that, the students’ levels of engagement were relatively high
through Advocacy Hybrid-Service Learning approach, where majority of them
achieved the Strategic Compliance and Optimal Engagement categories. The stu-
dents’ generic skills were further analysed with one-way repeated measures
ANOVA and it was discovered that, GAMY SEL had positive impacts in devel-
oping these skills in five stages of service-learning. Both of these findings sug-
gest that student’s engagement and generic skills had a significant effect on stu-
dents learning after the use of GAMYSEL.

Keywords—gamification, students’ engagement, advocacy, hybrid service-
learning, generic skills

1 Introduction

Service-learning is one of the recognized instructional strategies, which connects
learning with real world problems by conducting community services. It has been es-
tablished as one of the ways for an effective experiential learning practice, while also
nurturing students’ generic skills [1]-[4]. Among the issues pertaining to conventional
service-learning is providing assessments, especially in large classes, where for course
instructors need to assess students’ collaborative reflection, collaborative learning and
progress-based learning outcomes [5]. In addressing the challenges faced in teaching
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large classes, instructors would utilize online tools which could foster instructor-stu-
dent, student-student, student-content, and student-technology interactions, to reduce
the feelings of isolation and disconnectedness which students often feel [6]-[8]. Hence,
to connect large classrooms with on-site service, it is imperative to have continuous
reflection activities, along with the service-learning course [9]. A reflection of tasks is
needed for a meaningful reflection, as it is one of the critical components in service-
learning [1], [10], [11].

The benefits of integrating technologies in service-learning have been investigated
in a number of studies [1], [11]-[13]. The current COVID-19 pandemic has forced ed-
ucation systems worldwide to find alternatives to face-to-face instructions. As a result,
Hybrid Service-Learning has been selected for its potential advantages. In enhancing
service-learning, various researchers have asserted the importance of integrating online
learning in service-learning, as an alternative to the traditional service-learning, due to
its flexibility, adaptability, utility and potential cost savings [4], [14]-[16]. Online
learning platform has been playing a growing role in the academic field, as many online
courses have been developed, along with online learning materials, e-assessment and
online discussion. This is well in tandem with the objective of Malaysia Educational
Development Plan 2015-2025 [17], stated in the ninth shift in realizing a globalised
online learning, which makes it imperative for educators to integrate online technology
in students learning process. The growth of online platform also takes in the form of
electronic service-learning, or in other words, Hybrid Service-Learning, which could
be potentially transformed students who are disengage in learning despite their geo-
graphical constraints by arming online learners with a powerful tool to promote com-
munity involvement [16]. Hybrid Service-Learning occurs when the service, the edu-
cational component, or both occur in an online setting.

The reason of integrating technologies in learning is not to entirely replace the face-
to-face classroom, but to empower the learning process to a greater height in developing
students’ generic skills [1], [11]. Hybrid Service-Learning often requires the use of both
synchronous and asynchronous technology, including online platform, virtual meeting,
e-mails and social network services [4], [13]. One of the advantages in integrating tech-
nologies in service-learning is cost effectiveness when conducting a service-learning
project remotely. This is made possible with reduced transportation costs, less or no
meeting space requirements and nearly costless virtual meetings when Hybrid Service-
Learning is implemented [13].

As Hybrid Service-Learning is growing and evolving, however, it becomes more
apparent that, the limitations for both Hybrid Service-Learning and online learning are
similar, a perceived lack of interaction and engagement [8]. Other limitations include
distance, time, access, and connectivity, rendering the practicality of carrying out team
projects through synchronous and asynchronous methods a difficult task [11], [13].

Online learning platform has been playing a growing role in the academic field, as
many online courses been developed, along with online learning materials, e-assess-
ment and online discussion. In enhancing online learning, various researchers have as-
serted the need for utilising gamification [18], [19]. Despite quite a number of re-
searches conducted to determine the effectiveness of using gamification in online plat-
form, only a few were focused on gamified service-learning. Therefore, there has been
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a lack of parallel innovative development in the field of community engagement and
learning through Hybrid Service-Learning that connects with real life experience and
community service. In keeping with the current requirements and embracing the 21
century learning, educators must design an innovative instructional design of teaching
and learning that can engage students to transfer from concept of theory learned to
practical or application to the real world. In developing students’ employability skills,
learning must go beyond the mastery of core subjects, and Hybrid Service-Learning is
expected to create opportunities for them to apply knowledge into practices by evi-
dently developing their critical thinking skills, problem solving skills or community
awareness [20]. Hence, the design of online platforms with gamification elements
should also support students’ engagement and the development of their generic skill in
a Gamified Hybrid Service-Learning. Through this implementation, the two main ob-
jectives of this study, namely, to determine the effect of integrating gamification in
Hybrid Service-Learning on student engagement and to improve the way students are
engaged in learning to develop their generic skills, could be achieved. This paper is an
extension of our work presented in the proceedings of the International Conference on
Industrial Engineering and Operations Management [4].

2 Gamified hybrid service-learning online platform

2.1  Gamification in hybrid service leaning online platform

The teaching and learning for undergraduates are conducted using a type III Hybrid
Service-Learning model, where the instructions are given face-to-face, on-site and
online [16]. In the online platform, the instructor holds a face-to-face teaching session
using video conferencing tools with the inclusion of virtual meetings to facilitate stu-
dents’ online learnings. During these meetings with the community partners via con-
ferencing tools, students are required to turn on their cameras, so that their facial ex-
pressions can be seen and eye-contacts can be made, while interviewing them in col-
lecting data, akin to having face-to-face interactions. In a study by [21], virtual confer-
encing tools were the subjects of collaborating with partners and clients at remote sites.
A physical meeting is one conducted by a physical attendance at a particular place,
while a virtual meeting has the characteristic of being almost real in attending it, be-
cause the communication is experienced through nonverbal cues [22]. Thus, by keeping
it really similar to a physical meeting, a face-to-face meeting, held virtually, enables
people to synchronously meet together, when both sides switch on their cameras, while
sharing together information in real time and in the same meeting room, without being
physically present together. However, as similar as it can be with a physical meeting, it
has disadvantages in terms of less social instincts among the meeting participants [22].
Therefore, to overcome this problem, gamification elements were integrated into it.

Gamification, which is the use of game design elements in educational context,
namely, points, badges, levels and leaderboards has been proven to be an effective tool
in getting students’ attention, while making them more committed to a mission and
positively influencing their behaviour [23]. In gamifying students’ learning to make
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them more committed to complete the Computer Network Infrastructures Cabling pro-
ject, the Gamified Hybrid Service-Learning (GAMYSEL) online platform was devel-
oped, using LearnDash plugins, installed in WordPress. WordPress, popularly known
as a blogging site has upgraded its system that provides a variety of website types and
a robust content-management system. The robustness is suitable for a non-technical
user, since it can be used without coding skills. LearnDash was chosen because it sup-
ports GamiPress as additional plugins for integrating gamification elements, namely,
points, badges, level and leaderboards, to provide learning activities that are engaging
to the service-learning students. As for the teaching and learning purpose, the Learn-
Dash platform provides learning tools, such as online storage materials, video learning
progression, advanced quizzes, and assignment submission that suit the needs of the
researcher to organize the learning activities which meet the service-learning ambiance.
LearnDash also has a feature, where users can view their earning in points, badges,
level and leaderboards from their profile. Without this feature, all feedback and sub-
missions for the learning tasks created in GamiPress would need to be manually graded
for users to receive their earnings.

Besides, BuddyBoss plugin was added as additional plugins because it allows blog-
ging, forum discussion and groupings features, which are crucial for the students’ learn-
ing experience. The blogging and forum discussion features allow users to reflect on
what they have learned. For instance, by using blogging features, users can write in
their e-portfolio reflection. Meanwhile, the forum discussion allows users to initiate a
discussion with their peers and reflect on their learning. BuddyBoss plugin also allows
users to create groupings for students to collaborate in teams. On top of that, it features
a theme that is similar to Facebook and is thus suitable for the Z-generation to easily
familiarise with the online platform. Figure 1 shows a screenshot example of the inter-
face viewed from Firefox browser. The online course subject “ICT for Community Ser-
vices” was designed by the instructor for the purpose of undergraduate students’ teach-
ing and learning, while the online course subject “Introduction to Cabling Network In-
frastructure” was designed by the ICT Team Committee for facilitating the community
involved in the project. The menu bar is for users to easily access and navigate the page.
Each menu directs the users to another page and icon on the left pane gives alternatives
for them to have a quick access. For example, the icon cloud conversational represents
the forum discussion, icon mobile phone represents chatting and the icon three people
represents creating groups.

To suit service-learning ambience, GAMY SEL encourages students to collaborate
with community of experts and locality-based community who form the integral parts
of learning expeditions. The instructor of the course selected and partnered with
community of experts in the field to engage on students' projects, taught them skills
from their field and critiqued their work using professional standards. The partnership
was aimed to address the community needs and serve the communities by
“strengthening the economic development of the region, addressing educational and
health needs of the community, and contributing to the cultural life of the community.”
[24]. In gamifying the learning process, students were given badges for every work
collaboration with the community of experts and addressing community needs in terms
of the students’ thinking skills, scholarship, adaptability skills, teamwork skills,
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communication skills and global citizenship. The collaboration with community of
experts with particular disciplines on the field of students’ venture in addressing
community needs was made to ensure integrity, accuracy and quality in the service-
learning project. And students together with experts and school community collaborate
together to solve problems encountered at school by providing community service
activities.
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Fig. 1. Interface viewed from Firefox Browser

In preparation and planning for the service-learning project, students were required
to discuss in virtual meetings, write meeting minutes and track progress project
milestone from the Gantt Chart discussed. Group work and group meetings are
beneficial for students development and employability skills so that they can thrive in
the Fourth Industrial Revolution, and these skills include people management,
coordination with other people and service orientation [25]. In the various virtual
meetings, students were to summarise their discussion and inform their progress in the
forum discussion for their reflective learning. For every post discussion and reply,
students were able to earn points. GAMYSEL also supports peer collaborations by al-
lowing team members to create groups. These peer collaborations have created an ac-
tive learning environment for students to have further discussions on certain topics in
smaller groups and earn even more points and badges.

Simultaneously, chatting integration in GAMYSEL supports peer and community
collaborations by introducing mobile devices to learning activities. Figure 2 shows the
interface viewed from the mobile devices. The auto-fit page for users accessing the
learning content via mobile devices allows a more user friendly and mobile learning.

The mobile learning enables learning activities outside the classroom to take place
anytime and anywhere, as long as the internet access is available [26]. The role of mo-
bile learning in service-learning context is to allow learners connect with the physical
environment and place learning in authentic contexts, for example interactions with the
community during site visits. In this way, students are able to engage with the learning
materials in a real-world context. Gamifying the learning material is accomplished by
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providing levels for each topic learned with the purpose for students to see their learn-
ing progress. Students are required to complete tasks before going to the next level.
Students are able to see their stands among their peers in the leaderboards position at
each level. Finally, by having a gamified service-learning environment, students are
able to write their e-portfolio to reflect and houses their accomplishments, projects,
experiences and interests with a more organized structure. Service-learning students
writing their e-portfolio entry are required to compile and organise their work by using
different types of media, including text, photo, sound clips, video clips, animation, hy-
perlink and others [4].

Qommur'l'itﬁ
Services

Fig. 2. Interface viewed from a mobile device

2.2 Gamification in advocacy hybrid service-learning project

For students to reflect on their learning, an Advocacy Service-Learning approach
was utilised, as a service, which provides a means in educating the community about
computer network infrastructure, so that, they will have the knowledge and skills re-
quired to design computer network infrastructure and to do maintenance for the school
community which have poor cabling infrastructure. Experts in IT Network were invited
by the instructors to collaborate with students in the project. Students were asked to
become committee members and to take roles in the management team. The team
worked together by planning and designing a computer network infrastructure for a
school building with a poor cabling infrastructure. In planning to advocate a computer
network infrastructure, UTM students collaborate with IT network experts to learn from
professional in conducting cabling infrastructure. Figure 3 shows how community part-
ners are involved in Advocacy Hybrid Service-Learning project.

In this project, the team members brainstorming together with IT experts from Tel-
ekom Malaysia in solving problem in school building with a poor cabling infrastructure.
The project involved local participants, namely, school students, school teachers, and
school administrator working together with UTM students team member. Other than
team member meeting remotely with the school community via virtual meet, the team
members provide an online course to ensure the school community have the basic
knowledge of cabling infrastructure. This is also to ensure the service-learning project
would run smoothly, and school community able to sustain the school cabling infra-
structure on their own.
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Fig. 3. Involvement of Community Partners in Advocacy Hybrid Service-Learning Project

To ensure transfer of knowledge and skills occurs to the school community effec-
tively, students took the initiative in creating an online course titled, “Introduction to
Cabling Network Infrastructure” for the school community teaching and learning. The
online course was learned by school community including, school principal, school
teachers, and school students anytime and anywhere, as long as the internet access is
available. By providing an online course, the school community would have a long-
term benefit in understanding the cabling infrastructure and provide appropriate
maintenance by themselves in future.

By strengthening online learning with the community by teaching each other, shar-
ing knowledge and contribute to the community, students are able to reflect on their
learning. By reflective learning, students are able to become an active learner when
they write down their thoughts, ideas and express their learning experience [27][28],
[29]. However, previous research have shown students felt compelled in writing assign-
ments or tasks given to them as they view of having no intrinsic meaning [30], [31].
Hence, to encourage students to reflect on their learning especially in an online learning
environment that have occurrence of less social instinct, gamification elements includ-
ing badges, levels, leaderboards and points was integrated. The gamification elements
were designed as a reward system base implemented in community service project to
foster engagement and drive learners’ retention. In this way, students can reflect on
their learning and serve better the community in organize manner. The on-site service
project implementation, carried out in small groups comprising IT Network experts and
school community, took three days to complete. In compliance with the COVID-19
Standards Operating Procedure, the practical work in the Advocacy Hybrid Service-
Learning project was done while maintaining physical distance and wearing personal
protective equipment, including face masks and hand gloves, throughout the project. In
general, GAMY SEL provides opportunities for students to be more committed in their
collaborations with community of experts and participants from the school community
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to complete the Advocacy Hybrid Service-Learning project in addressing the needs of
the society. This form of experiential education, in which students engage in activities
which address human and community needs has structured opportunities for reflections
designed to achieve desired learning outcomes [32].

3 Engagement and generic skills

3.1 GAMYSEL for students’ engagement

Engagement, according to [33] refers to the behavioural component that relates with
the amount of physical and psychological involvement towards students’ learning ex-
perience. Specifically, engagement in academic is defined by [34] as “the student’s
psychological investment in an effort directed toward learning, understanding, or mas-
tering the knowledge, skills, or crafts that academic work is intended to promote”. Ac-
cording to [35], gamification can shape behaviour, develop cognitive skills, support
collaboration, and increase user engagement. For [36], students’ engagement is an ef-
fort of students to put forth the task with persistency and committed to voluntarily per-
forming the task despite having the tasks to be boring, humdrum, and routine.

As discussed in the previous paragraph, suggested that, students using the online
platform should retain information and be more behaviourally involved while having
the habit of volunteering in the learning experience. Students are likely to be involved
when they are participating, interacting, giving attention, on-task, persistent and dili-
gent towards the learning process [37], [38]. By this proposition, giving feedback is one
of the essential elements in implementing gamification, because students need to ensure
their right path of learning [39], [40]. By implementing feedback facilities, technology-
based activities provide interaction for students engagement in learning [41].

As previously stated, feedbacks in the form of points, badges, level and leaderboards
are one of the most common fun-like gamification elements infused in a gamified learn-
ing environment for a non-game context [23], [39], [40], [42], [43]. Affirmation feed-
back in the form of fun would encourage students to focus attention in learning [36].
Hence, giving rewards for actions taken, including accumulated points and earned
badges, opportunities to see their progress and to see their stands among their peers
provides a learning environment experience for the students to actively participate and
interact, in their learning process. The rewards system base also creates an environment
for users to have their achievements acknowledged by complimenting them with the
redemption of rewards, thus would increase learners’ social instincts in online learning
environment. The redemption of points and badges is similar to a non-game business
to increase engagement by customer participating in a loyalty programme in order to
generate higher returns. Gamification implemented in customer loyalty programmes is
effective to engage customer and drive customer retention [44], [45].

Similarly, for the purpose of this study, gamification elements use a reward system
base implemented in a real-world context to foster engagement and drive learners’ re-
tention in regard to the learning activities involved. Because the GAMYSEL utilise
reward system, it relates much with students’ retention in their involvement in learning
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activities which form a linkage with behavioural engagement, which includes willing-
ness to participate [46], [47] and their involvement in completing given tasks [48]. The
learners’ engagement has been considered as a different continuum degree of engage-
ment, from rebellion to optimal engagement, as the students’ involvement in the learn-
ing activities. Table 1 shows students’ level of engagement adapted from Schlechty
(2011) and its respective indicator.

Table 1. Students’ Level of Engagement and Its Respective Indicator (Adapted from [36])

Students’ Level of Engagement Engagement Indicator

The application of gamification elements into the tasks, activities, or

Optimal Engagement [OE] work has clear meanings and immediate values to participants.

The application of gamification elements into work has little meanings
Strategic Compliance [SC] or values to participants, but extrinsic results are valuable to partici-
pants.

Participants are willing to complete the gamified work to avoid nega-

Ritual Compliance [RC] tive consequences, even though meanings are not present.

Retreatism Disengagement from gamified task; little to no energy present, but no
[RT] disruption caused to others.

Rebellion Refusal to complete the gamified task, disruptions caused to others and
[RB] completion of task avoided with substitute actions.

Learners’ engagement is their willingness to participate in the learning activities and
their effort to complete time-on-task activities [49]. Student engagement, according to
[50], is believed to be one of the predictors of learning achievement and generic skills
development. The more added values in students’ knowledge and their involvement in
the learning activities, the more they construct their own knowledge. As a result, stu-
dents’ behavioural involvement in learning activities had an effect on their cognitive
engagement as well. This reflects on the study by [51], which results indicate a positive
correlation between behaviour engagement and learning outcomes with higher test
scores and better performance in course work, to compare with emotional engagement
which shows a negative correlation on students’ performance. This comparison indi-
cates that, the affective state of valence, arousal, and positive endurance may not always
translate into better performance, and behavioural engagement should be taken into ac-
count, so that the success of a learning process can be measured.

3.2 GAMYSEL for students’ generic skills

Researchers have all agreed that, behavioural engagement is a multifaceted behav-
iour that can be seen in students’ physical activities, including effort, persistence, par-
ticipation and others [37], [38]. Academic behaviours reflect the amount of efforts a
student decides to his psychological investment in his learning process [52]. This deci-
sion is influenced by the most basic and foundational tools for achieving a social be-
havioural change, namely, civic engagement [53]. Community skills are one of the
common elements of generic skills in civic engagement or citizenship knowledge and
skills [54]. Service-learning and civic engagement can provide “a means for reaching
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and enhancing the most fundamental purpose of educating their constituencies and ful-
filling their mission in ways that benefit the greater society, produce a more civil soci-
ety, and strengthen democracy” [55] p.202.

Interest in service-learning has been growing among institutions of higher education
in Malaysia and many are combining co-curriculum course embedded with service-
learning instructional strategies in online settings. Hence, many co-curriculum courses
are now labelled with SULAM designation, referring to Service-learning Malaysia,
University for Society. SULAM, launched in April 2019 [56] is defined as “learning
methods that combine learning objectives with community service to provide a pro-
gressive learning experience by solving real problems in the community, based on love,
happiness and mutual respect” [57]. Figure 4 illustrates the model of SULAM adapted
from [57] and [58].

The establishment of SULAM emphasises the accomplishment of tasks to meet hu-
man and community needs, based on students’ generic skills development in leveraging
service-learning pedagogy, in ensuring effective course learning outcomes. Service-
learning from this perspective recognises the benefits of community service to students
and to the community. The benefit of service-learning is that, it connects student learn-
ing in the classroom with real-world experiences in the community [59], encouraging
them to be more deeply engaged in their local communities, gain practical skills, and
develop their career.

Sustainable Development Goals
(SDGs)

Hands-on Community

Practical Service / Involvement
Student
Volunteerism
Gamified Hybrid - Generic
Service Learning Skills
| ] -
LOVE HAPPINESS MUTUAL RESPECT

Fig. 4. Model of Achieving Sustainable Development Goals in e-SULAM
At a societal level, it is important for students to be involved and aware of their

communities, so they can assist each other and become more conscientious individuals
[60]. Hence, it instils the habit of performing a service for others and consequently
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entails the possibilities to meet the fourth, eighth and tenth goals of Sustainable Devel-
opment Goal, namely, Quality Education, Decent work and Economic Growth, and Re-
duced Inequalities [61]. In associating with inequitable knowledge transfers among un-
dergraduate students and the community in need involved, it has given the opportunity
to develop students’ employability skills. Therefore, there is a need to implement a
learning approach that contributes to the success of graduate students to be ready for
their future workplace. Generic academic learning objectives include knowledge and
skills that are learned and are instrumental for service-learning courses.

Table 2 is a summary of students’ generic skills elements, assessed during this study
and their definitions. The students’ generic skills are coded as Thinking Skills (TH),
Scholarship (SC), Adaptability Skills (AD), Teamwork Skills (TW), Communication
Skills (CM) and Global Citizen (GC) [62]. In strengthening the 21% century skills for
quality education, researchers have suggested that, learning in an online environment
can facilitate service-learning which transforms learning while promoting employabil-
ity skills [1], [4], [16]. GAMYSEL contributes in such a way that, online learning ac-
tivities and online course designed are delivered in Advocacy Service-Learning ap-
proach, which can add values and increase effectiveness of Hybrid Service-Learning.
The five stages of service-learning, namely, investigation, preparation and planning,
action, reflection and demonstration constitute the effectiveness of knowledge and
transferable skills among students [4], [59].

Table 2. Students Generic Skills and Definitions

Elements Generic Skills |Code Definition
L Thinking Skills | TH Ability to expand on and discuss ideas.
Conceptual/Thinking il — . ™ o
Skills Scholarship sC ility to seek and manage relevant information from
a variety of sources.
Personal Skills and At- Ability to adapt and act ethically to the culture of new

Adaptability Skills| AD

tributes communities and work environment.

Teamwork Skills | TW Ablllty to establish rapport, interact and work effec-

. tively with others to accomplish common objectives.

People Related Skills — — - - — -

Communication Ability to convey ideas in writing clearly, effectively

. CM :
Skills and comprehensibly.

Community Skills Global Citizen | GC Ability to interact with the community, act profession-

ally and responsibly in carrying out duties.

The emerging trends of gamification have gained the benefits from the use of this
technology to engage in real world activities. GAMYSEL has included an element of
constructivism, including asynchronous discussion, synchronous discussion, work col-
laboration, virtual meetings and e-portfolio writings to encourage students to reflect on
connections between community needs, academic courses and employability skills. In
this practice, gamification integration provides students the opportunity to construct
knowledge by interacting to accumulate points, earn badges, to achieve and compete
among their peers, so that they can perform well in the service-learning project. This
blended approach in exploring generic skills in higher education allows the researcher
to explore the notion of generic academic learning in this study, from four different
elements of generic skills, in the forms of conceptual/thinking skills, personal skills and
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attributes, people related skills and community skills. This is followed by enhancing
student learning by considering the advantages of integrating GAMY SEL for students’
engagement.

4 Research design

In this study, students’ engagement was considered as their behavioural involvement
in the learning activity, where gamification elements, namely points, badges, level and
leaderboards were utilised to evaluate the intervention of GAMYSEL on their learning
engagement and the development of generic skills.

4.1 Respondents of ICT for community services in GAMYSEL

ICT for Community Services is a co-curriculum course for undergraduate students,
where students relate Information Communication Technology (ICT) field with com-
munity engagement. The co-curriculum course is one of the compulsory courses for
students to complete their undergraduate studies. The respondents were from various
faculties and departments, with different levels of academic backgrounds, enrolled in
this elective course. The students were engaged in a semester-long Computer Network
Infrastructures Cabling project, during which, they needed to complete several online
discussions, assignment submission, e-portfolio writings and were assigned with
weekly group discussion. The students also had to complete their final project with
selected experts and participants from school community. The course integrates a gam-
ified e-service-learning model design of hybrid type III, a gamified blended format with
instructions and Advocacy Service-Learning approach, partially online and partially on
site.

4.2  Quasi experimental

The quasi-experimental section of the course was redesigned to utilise GAMYSEL
online platform. To examine the effectiveness of GAMYSEL on student engagement
towards their generic skills, a quasi-experimental design was implemented with the use
of a time series design. Because of the non-random learning activities to the respond-
ents in the quasi-experimental exercise, a pre-test was implemented at the beginning of
the exercise, followed by several repetitions of assessments, before a post-test was
given to the students.

4.3  One-way repeated measures ANOVA

The repeated learning activity was to assess changes in student engagement towards
GAMYSEL and the development in their generic skills. This design is characterised by
multiple observations, over 14 weeks, involving the same participants to record differ-
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ences attributed to some given treatments. In the One-way ANOVA Time-Series de-
sign, a treatment was introduced at each service-learning stage in the series of observa-
tions, and this design is schematically shown in Figure 5.

4 Experimental; Experimental | Experimental

Experimental
Treatment i Treatment i Treatment Treatment
— X, —— X, —Pt— Xz—> — X, —>

Experimental
Treatment
«— Xs—>

S1 E S2 ; s3 i S4 S5
| ! | } | ! | | >
W1 W5 W9 WIi2 W13 Wi4
O O O; Oy Os
Pre-Test Post-Test Post-Test Post-Test Post-Test

Fig. 5. Pattern design for time series design in the quasi-experimental method

An “X” represents the exposure of a group to an experimental treatment, while an
“0O” signifies a type of observation or measurement conducted, and a "W" represents
the time interval in weeks. The interrupted time series design was observed in five
stages of service-learning stages, namely, “S1” representing Stage 1: Investigation,
“S2” representing Stage 2: Planning & Preparation, “S3” representing Stage 3: Project
Implementation, “S4” representing Stage 4: Reflection and lastly “S5” representing
Stage 5: Demonstration.

5 Method

The study used an interpretive, mixed method approach which provides an in-depth
finding and it binds together the strengths of both quantitative and qualitative ap-
proaches. This method offers its advantages in terms of the processes, interactions and
more concrete explanation to a situation, to provide a better understanding for the con-
text of a study [63]. A hybrid service-learning classroom of 30 students from the course
ICT for Community Services was involved in this particular study. The research pro-
cedure in this study was treated as part of the teaching and learning process. All the
information and data collection process went on smoothly and as planned. The students’
learning activities were administered for 14 weeks for data analysis purposes, according
to One-Way ANOVA with Time Series Design in five stages of service-learning. Pur-
posive sampling was used in this research, targeting the undergraduate students from
various fields, enrolled in elective subjects offered.

6 Data collection and analysis

The data was generated from students’ log file and analysed using Statistical Pack-
age for the Social Sciences (SPSS) v28 for analysing, descriptively. The analysis was
divided into two parts, the first part was to evaluate the effects of students’ learning
activities with a GAMYSEL online platform on their engagement and the second part
was to evaluate their generic skills.
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6.1  Analysis on the effect of GAMYSEL on students’ engagement

The data was analysed descriptively and was measured by students’ earnings of gam-
ification elements in the forms of points, badges, level and leaderboards. The compar-
isons of students’ scorings in earnings of points, badges, levels and leaderboards were
classified into Schlechty’s Levels of Student Engagement [36] and clustered into
benchmark points, benchmark badges, benchmark levels and benchmark leaderboards,
respectively, as shown in Table 3. The total benchmark scoring of students’ earnings
was further categorised into each of these criteria, namely Rebellion [RB], Retreatism
[RT], Ritual Compliance [RC], Strategic Compliance [SC] and Optimal Engagement
[OE]. Table 4 summarises the students’ level of engagement, based on points, badges,
levels and leaderboards. From the table, it can be observed that, majority of the students
were most of the time engaged with the gamification elements while learning using the
GAMYSEL online platform, proven with Optimal Engagement and Strategic Compli-
ance were the dominant modes of response, as explained by [36].

Table 3. Levels of Engagement

- - - ' =y G 1
S5 |@E4 25 254 -2 |23-| §22 |@F%2| £4 |35F
121- 150 5 13-15 5 5 5 Topl1-6 5 81-100 OE
91-120 4 10-12 4 4 4 Top7—-12 4 61-80 SC
61-90 3 7-9 1 3 3 3 Top 13— 18 3 41-60 | RC
31- 60 2 4-6 2 2 2 Top 19 - 24 2 21-40 | RT
1-30 1 1-3 1 1 1 Top 25 - 30 1 1-20 RB
Table 4. Summary of Students’ Benchmark Scores
Level of Engagement Points Badges Levels Leaderboards

OE 7 24 27 11
SC 14 4 7
RC 6 2 0 6
RT 3 0 2
RB 0 0 4
Total 30 30 30 30

Table 5 is a summary of the total scores of earning points, badges, levels and lead-
erboards. From the table, the data revealed that, most students attained the OE = 16,
this is followed by SC = 10 and only a minority of them attained RC = 4. The results
revealed that, after using GAMYSEL, students’ level of engagement was high, proven
with the majority of them were in the category of Optimal Engagement and Strategic
Compliance, as explained by [36].
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Table 5. Summarisation of Students Benchmark Scores and Level of Engagement

Benchmark Score Level of Engagement Number of Students
81— 100 OE 16
61-280 SC 10
41-60 RC
21-40 RT
1-20 RB 0
TOTAL 30

Table 6 displays comparisons of students’ earnings of points, badges, levels and
leaderboards. Based on the descriptive table, students were engaged more in levels hav-
ing the highest mean, X =4.87, compared to other gamification elements. Overall, based
on the findings gathered, all undergraduate students involved in this study had high
engagements in their learning, with an overall mean, X =4.23 and a standard deviation,
o = 0.86. This information serves as an overview for the researcher in identifying stu-
dent’s engagements in GAMYSEL.

Table 6. Statistical Data of Points, Badge, Leaderboards and Level

Gamification Elements Mean Std. Deviation Minimum Maximum
Points 4.0000 1.01710 2.00 5.00
Badges 4.7333 .58329 3.00 5.00
Levels 4.8667 .34575 4.00 5.00
Leaderboards 3.3333 1.49328 1.00 5.00
Overall 4.23 0.86

6.2  Analysis on the effects of GAMYSEL on students’ generic skills

The analysis was further examined using rubric form to analyse the effects of learn-
ing activities towards their generic skills with the GAMYSEL online platform. Stu-
dents’ generic skills were analysed in five stages, namely investigation, planning and
preparation, project implementation, reflection and demonstration. The students’ learn-
ing activities were administered for 14 weeks for their generic skills rubrics to be ana-
lysed on their engagement with points, badges, level and leaderboards. Table 7 illus-
trates the students’ rubrics mark on each stage of their service-learning. Overall, the
average marks of students’ generic skills achieved throughout the semester was 81%.
During the Stage 1 (Investigation), the students’ generic skills, in terms of Adaptability
Skills (Pre-AD), Thinking Skills (Pre-TH), Scholarship (Pre-SC) and Teamwork Skills
(Pre-TW), were evaluated. During this stage, they were administered from week 1 until
week 4. Meanwhile, during Stage 2 (Planning and Preparation), the students’ generic
skills, in terms of Communication Skills (Pre-CM), Thinking Skills (Post-TH1), Schol-
arship (Post-SC1) and Teamwork (Post-TW1), were administered from week 5 until
week 8. Following this, during Stage 3 (Project Implementation), the students’ generic
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skills, in terms of Global Citizen (Pre-GC), Adaptability Skills (Post-AD1) and Think-
ing Skills (Post-TH2), were administered from week 9 until week 11. Subsequently,
during Stage 4 (Reflection), their generic skills, in terms of Global Citizen (Post-GC1),
Communication Skills (Post-CM1) and Scholarship (Post-SC2), were assessed in week
12. Finally, during Stage 5 (Demonstration), the students’ generic skills, in terms of
Communication skills (Post-CM2), Global Citizen (Post-GC2), Teamwork skills (Post-
TW2) and Adaptability skills (Post-AD2), were assessed from week 13 until week 14.

At each stage, students' generic skills were assessed to observe their generic skills
development from GAMYSEL. As shown in Table 7, the mean score values of the
students’ generic skills assessments for all the stages are 13.53, 17.07, 16.47, 16.37 and
17.53, for stage 1, stage 2, stage 3, stage 4 and stage 5, respectively. It can be seen that
there is an increase of mean at the final stages, the use of GAMYSEL in teaching and
learning was effective in developing students’ generic skills.

Table 7. Students’ Generic Skills Mean Scores from each Stage

Weeks 1 -4| Weeks5—-8 | Weeks9-11 Week 12 Weeks 13 - 14
STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5 gn
=
£ Pre-AD Pre-CM Post-CM2 s 2
= - . >
g Pre-TH | Post-THI Pre-GC Post-GCL | ) 1 GC2 %3
= Post-AD1 Post-CM1 -5
a Pre-SC Post-SC1 Post-TW2 8
Post-TH2 Post-SC2 1
Pre-TW Post-TW1 (20 marks) (20 marks) Post-AD2 =
(20 marks) (20 marks) (20 marks)
Mean 13.53 17.07 16.47 16.37 17.53
80.97
Standard | 5 2.96 1.55 130 222
deviation
*N=30

To see the changes in students’ generic skills development in GAMYSEL, a one-
way repeated measure analysis of variance (ANOVA) was conducted to evaluate the
null hypothesis that there is no change in participants’ generic skills when measured
before, during and after participations in the intervention. The results of Mauchly’s Test
of Sphericity were found to be significant (p < 0.05), as shown in Table 8, suggesting
that, the assumption of sphericity was violated in multiple of treatments conducted. The
degrees of freedom were adjusted using Greenhouse-Geisser correction for the new df
value (0.598), based on which, it was clear that there was a significant difference in
assessment scores in view of the students’ generic skills development, F (2.39,69.41) =
28.15, p <, 0.05 in all five stages in generic skills assessments.

Table 8. Mauchly's Test of Sphericity for Students” Generic Skills Assessments

Within Subiect A Epsilonb
ithin Subjects pprox. .
Mauchly's W h df | Sig. -
Effect Y Chi-Square & | Greenhouse Huynh-Feldt | Lower-bound
Geisser
Generic Skills 150 51.992 9 [<.001 .598 .656 250

The results of the ANOVA indicated a significant time effect, Wilks’ Lambda 0.086,
F (2,28) = 68.93, p<0.01, n*= 0.91. With regard to Pairwise Comparisons based on
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estimated marginal means for assessments in students’ generic skills shown in Table 9
indicated that, there were significant different scores in generic skills before and after
intervention only, but not in between, suggesting that, the participation in the interven-
tion group only increased participants’ level of generic skills in a longer period being
in that group.

Table 9. Analysis of Estimated Marginal Means for Assessments on Students’ Generic Skills

95% Confidence Interval
Generic SKkills Mean Std. Error
Lower Bound Upper Bound
1 13.533 291 12.939 14.128
2 17.067 .540 15.962 18.171
3 16.467 283 15.889 17.045
4 16.367 237 15.881 16.852
5 17.533 406 16.703 18.364

Figure 6 shows the students’ generic skills, developed over time, in different pat-
terns, before, during and after service-learning. Overall, there was an increase of stu-
dents’ generic skills, in terms of Adaptability Skills, Thinking Skills, Scholarship,
Communication Skills, Teamwork Skills, and Global Citizen, throughout stage 1 until
stage 5. As can be seen from the Adaptability Skills generic skills graph, there is a slight
increase from Post-Adaptability 1 to Post-Adaptability 2. A similar scenario can be
observed for Post Communication Skills 1 to Post-Communication Skills 2.

'\d“'l‘l‘””]:l‘\ Skills llnn‘.\u:; Skills Communication Skills

1.9

Global Citizen Scholarship Teamwork Skills

Fig. 6. Different Patterns of Students’ Generic Skills
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As for Scholarship, there is a slight increase from Pre-Scholarship and Post-Schol-
arship 1, but there is a high increase in Post-Scholarship 2. Similarly, for Teamwork
Skills, there is a slight increase from Pre-Teamwork Skills and Post-Teamwork Skills
1, but there is a high increase in Post-Teamwork 2. However, for Thinking Skills, a
gradual increase can be observed, from Pre-Thinking to Post-Thinking 2. Additionally,
it was found that, students’ Pre-Global Citizen and Post-Global Citizen 1 remain un-
changed, but a rapid change occurs at Post-Global Citizen 2.

7 Discussion

For the first objective of this study, to determine the effect of integrating gamifica-
tion in Hybrid Service-Learning (GAMYSEL) on student engagement, the students
were found to be highly engaged in the application of gamification elements, which had
them optimally involved in the learning activities, thus resulting in significant effects
on their personal meaning and value in the completion of the given project, as described
by [36]. Through the participation of students in the rewards system, students’ engage-
ment increased, proven by the majority of students who were in the category of Strate-
gic Compliance and Optimal Engagement in each gamification elements, namely,
points, badges, levels and leaderboards. Moreover, the rewards system proved to be
effective in engaging students to gain the rewards offered in competing with their peers
to gain points for online discussion, while also earning badges to commit themselves in
their responsibilities, achieving levels to pass to the next part of the learning activities
and competing in achieving leaderboards position. The GAMY SEL was made possible
with the Learndash, BuddyBoss and GamiPress plugins, installed in WordPress, for
interactive learning, reflective learning and to increase social instinct in an online learn-
ing environment. A previous research studied the potential of gamification elements to
promote students’ engagement [64]-[67] and proved its success in improving learning.
In the present study, students were involved in the given tasks by the utilisation of
gamification elements, and it was revealed that, this successfully resulted in their high
engagements in learning. The present study also found that, levels had the most signif-
icant impact on students’ learning engagement in their persistence to complete the given
tasks. A levelling system has encouraged students to complete tasks and potentially
increase their knowledge and connections with real-world problems. [68] asserted their
belief that, a levelling system, tied with goal-settings, has the ability to demonstrate
students’ positive learning outcomes.

As for the second objective of this study, to improve the way students are engaged
in learning to develop their generic skills, results of the pre-test, post-test 1 (intervention
1) and post-test 2 (intervention 2) showed greatly improved team effectiveness among
the students, across a range of generic skills, including adaptability skills, teamwork
skills, thinking skills, scholarship, communication skills and global citizen. [69] argued
that, to be an effective team member, students should demonstrate some or many forms
of these generic skills. The combination of points, badges, levels and leaderboards has
resulted in students committing to work effectively in completing the Advocacy Hybrid
Service-Learning project, while holding responsibilities and accountabilities, especially
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in serving the community. In this study, the integration of gamification elements was
found to have kept students engaged throughout the learning process, in developing
their generic skills. This was shown in the graphs in Figure 5, suggesting that,
GAMYSEL had a positive impact on students’ engagement and generic skills. The re-
search revealed that, learners' experience in the use of GAMYSEL involves a certain
degree of their engagement, that could be promoted in their generic skills development,
through an Advocacy Hybrid Service-Learning approach.

8 Conclusion

The current study showed that, students’ engagement provides opportunities for stu-
dents to have active involvement in learning activities and relate their learning in real
life situations, when collaborating with community partners. GAMY SEL was success-
ful in encouraging students to have an active involvement with community partners,
namely, community of experts, locality-based community and community in need in
an Advocacy Hybrid Service-Learning approach. This study also proved Advocacy Hy-
brid Service-Learning as a service which provides a means for the community to expe-
rience a transfer of knowledge and skills, in addressing the community needs which
involve the use of an online platform as a medium of service delivery to the community.
The learning process was gamified from the online platform to engage students in Ad-
vocacy Hybrid-Service Learning in accomplishing the given project. By integrating
gamification elements, students can become more active participants, in developing
ways of thinking for discipline-specific knowledge and skills. This includes building
culture of workplace practice within modes of skill development among students,
namely, adaptability skills, thinking skills, scholarship, teamwork skills, communica-
tion skills and global citizen. Moreover, service-learning has bridged the gap between
academic learning, online learning and the lack of essential workplace skills by provid-
ing experiential learning assessment in students’ reflection activities [1], [4], [70].
Therefore, GAMYSEL has unleash the potentials of hybrid service learning and facili-
tate the development of generic skills, especially when the online platform makes use
of Advocacy Hybrid Service-Learning approach. These potentials are in the forms of
fostering knowledge retention, where participants were seen interacting with peers and
community partners in ways that would be difficult to achieve in onsite and classroom-
based course, and broadening participation in community problem solving.
GAMYSEL, therefore, offers innovative teaching and learning opportunities, which
can enhance the students’ service-learning experience, increase charitable, volunteer
work and helps develop important academic skills required to build a better community.
In conclusion, the findings of this research showed that, GAMYSEL provides a highly
effective online platform for students to experience a transferable of knowledge and
skills through their active participations, engagement and collaborations with the com-
munity.
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