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Abstract: In the current digital era dominated by Generation Z, the virtual learning environment is 
unavoidable. Generation Z needs computers, smartphones, and the internet to meet their educational 
needs. Thus, Massive Open Online Courses (MOOCs) have emerged as a rapidly evolving virtual learning 
environment that caters to contemporary learning requirements. MOOC is currently developing as a 
provider of learning facilities for students to study anywhere, anytime, and in any way. However, many 
obstacles and challenges accompany the current prevalence of MOOCs, such as low completion rates, 
minimal interactivity, decreased learning engagement, and high dropout rates. Gamification is a trend that 
supports the learning process and is believed to provide fascinating and enjoyable learning to increase 
learning motivation and engagement. The aims of this study were to (1) develop the Gamified MOOC 
“WandaBelajar” for Informatics Education Study Program students in the Vocational Learning Media Course 
and (2) determine the feasibility level of the “WandaBelajar” product that has been developed. The product 
was developed using the ADDIE model, and from the evaluation results of material experts, learning media 
experts, and field tests on students it was found that the Gamified MOOC product “WandaBelajar” was 
appropriate for use in the learning process. 

Keywords: Gamification, MOOC, Development, Moodle 

Introduction 

Generation Z is currently encountering a novel culture and paradigm of education that 
involves active participation in the learning process, which is occasionally regarded as radical 

by individuals belonging to Generations X and Y (Praherdhiono, Adi, and Prihatmoko 2018). 
The Generation Z cohort is a prominent demographic in the digital age, marked by a 
significant reliance on electronic devices such as computers, laptops, and other internet-
connected gadgets to satisfy educational requirements. The contemporary era of digital 
learning encompasses a range of theoretical frameworks, including behaviorism, cognitivism, 
constructivism, and connectivism. Connectivism has gained prominence since the 2000s as a 
more suitable approach to addressing current learning demands (Huang, Spector, and Yang 

2019). Connectivism is a theoretical framework that prioritizes establishing connections 
between a particular information set as the primary focus of learning. In this context, the 
creation of connections that facilitate further learning takes precedence over existing 

knowledge, or, in other words, “the pipe is more important than the content within the pipe” 
(Siemens 2005; Asmendri and Sari 2018). 
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The emergence of the Connectivism learning theory is attributed to the swift 
advancement of information technology, social networking, cloud computing, and Massive 
Open Online Courses (MOOCs), which have become prevalent in pedagogy. The acronym 
MOOC was initially employed in 2006 within the context of distance education and gained 
widespread recognition as a prevalent pedagogical approach by 2012. A MOOC is an internet-
based course that is accessible to an unrestricted number of participants and is made available 
through open access on the World Wide Web (Kaplan and Haenlein 2016; Yousef et al. 2015). 
The MOOC is a platform that facilitates the dissemination of information and fosters 
relationships among diverse stakeholders in the learning process, including educators and 
students with varying educational backgrounds (Open). The dissemination of information is 
achieved through the internet network (Online), which enables the formation of a large 
community of learners (Massive) engaged in training courses (Courses) (José et al. 2021). 

There are diverse categories of MOOCs, including the connectivist MOOC (cMOOC), 
which is founded on the principles of connectivism. The cMOOC platform offers a conducive 
environment for learners to engage in self-directed learning, wherein they can articulate their 
learning goals, express their perspectives, and engage in collaborative and creative knowledge 
sharing (Yousef et al. 2014; Haggard 2013). The cMOOC model allows students to collaborate 
to construct networks and study groups via various social media platforms, including blogs, 
Google groups, Twitter, Facebook, Instagram, and other applications, without any 
limitations imposed by instructors or teachers. 

In addition to the benefits of MOOCs, many impediments and difficulties are associated 
with implementing this platform. Despite the rapid growth of MOOCs in delivering online 
learning experiences, preserving students’ learning retention remains a significant challenge 
(Vaibhav and Gupta 2014). Empirical evidence suggests that MOOCs have been linked to 
slow completion rates, minimal interactivity, and decreased learning engagement among 
students, ultimately leading to boredom and high dropout rates (Khalil, Ebner, and Admiraal 
2017; Ortega-Arranz et al. 2019; Uvalić-Trumbić and Daniel 2013; Jung and Lee 2018). 

The challenges associated with integrating MOOCs in educational settings can be 
surmounted by integrating gamification components into the MOOC platform. According 
to the scholarly literature, gamification applies game mechanics, aesthetics, and cognitive 
processes to engage and incentivize learners, enhance the learning experience, and address 
educational challenges (Reigeluth, Beatty, and Myers 2017). Gamification involves engaging 
learners in activities that incorporate game-like elements, such as earning points, overcoming 
challenges, or receiving badges on completion of learning tasks, rather than requiring them 
to play games in their entirety. The utilization of gamification has the potential to enhance 
student engagement, which, in turn, can positively influence motivation, retention, and 
course completion rates, as supported by previous studies (Bakar et al. 2017; Khalil, Ebner, 
and Admiraal 2017; Rohan et al. 2021). 

The opportunity space for the application of gamification elements in the context of an 
MOOC is expansive (Khalil, Davis, and Wong 2018). The mechanics of challenges, reward, and 
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chances, accompanied by components such as points, leaderboards, and badges, enhance the 
engagement, motivation, and metacognition of the participants in a MOOC (Rincón-Flores, 
Montoya, and Mena 2019). It has been presented and known that there are many important 
elements that will enable an effective gamification process that addresses major issues in MOOC 
implementation (Nugroho and Rini 2021). Establishing a MOOC learning environment that 
incorporates gamification can enhance students’ engagement in the learning process, particularly 
when the material being studied is perceived as uninteresting (Vaibhav and Gupta 2014). The 
utilization of gamification in MOOCs has been found to enhance student attention and 
engagement (Khalil, Davis, and Wong 2018; Ortega-Arranz et al. 2019). These research findings 
suggest that the creation of Gamified MOOCs is crucial to offer efficient educational services that 
cater to the learning requirements of Generation Z in the contemporary digital age. 

A gamified MOOC is a MOOC platform incorporating gamification components into 
its design. The development of gamified MOOCs can be facilitated through the utilization of 
a content management system (CMS), such as Moodle (Modular Object-Oriented Dynamic 
Learning Environment) (Suartama et al. 2020; Polhun et al. 2021; Rivers 2021; Egorov et al. 
2021). Moodle is a potent instrument utilized to facilitate learning in diverse ways, whereby 
instructors and learners derive advantages from its utilization (Gamage, Ayres, and Behrend 
2022; Simanullang and Rajagukguk 2020). Using Moodle as a learning management system 
(LMS) facilitates the formation of a collaborative learning community among students. 

The foregoing context makes it imperative to devise a Gamified MOOC utilizing Moodle 
as a platform to establish an educational milieu that caters to the learning needs of Generation 
Z in the contemporary digital age. 

Relevant Literature 

MOOC 

Massive, which stands for the letter M in MOOC, denotes no cap on the number of students who 
can register. The word Open, represented by the letter O in MOOC, denotes that participation is 
often free or inexpensive. Online, represented by the second letter O in MOOC, signifies that 
anyone from everywhere with internet access can participate and receive education, even if they 
cannot move (Gomez-Galan et al. 2019; Jarnac de Freitas and Mira da Silva 2020). With MOOCs, 
anyone can study for free from renowned professors or instructors and benefit from ongoing 
learning assistance with various activities and high-quality learning resources (Jung and Lee 2018; 
Khalil, Davis, and Wong 2018). MOOCs have garnered international attention due to their 
potential to provide free (Rabanal 2017; Nugroho and Rini 2021), high-quality, and accessible 
training and education to anyone, regardless of national origin, prior knowledge, and registration 
fees (Liyanagunawardena, Adams, and Williams 2013). 

Clow distinguishes two types of MOOCs: cMOOCs and xMOOCs (Clow, Hall, and Keynes 
2013). The cMOOC, also known as “The Connectivist MOOC,” is a MOOC that is founded on 
the educational tenet of connectivism. The xMOOC, also known as the extended Massive Open 
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Online Course, represents a paradigm shift in education, as it leverages digital technologies to 
move beyond the traditional lecture-based format and adopts a behavioristic approach to 
learning. The nomenclatures cMOOC and xMOOC were initially coined by Stephen Downes, 
one of the pioneers of cMOOC, in 2008 (Liyanagunawardena 2015). The cMOOC platform 
offers a conducive environment for autonomous learning, enabling participants to establish 
learning goals, express their perspectives, and engage in collaborative and innovative knowledge 
sharing (Yousef et al. 2014). This conducive learning environment can be achieved by forming 
networks and study groups using diverse social media applications such as blogs, Google 
groups, Twitter, Facebook, and Instagram, outside the confines of the learning platform, 
without any form of regulation from instructors or teachers. 

Conversely, xMOOCs entail predetermined learning objectives that are imparted by 
instructors through brief video lectures, frequently accompanied by e-assessments in the form 
of assignments (Stewart 2013). xMOOCs restrict the communication channels available to 
participants, resulting in limited interaction among the participants (Gaebel 2013). The 
xMOOC model is characterized by a more prominent role of the instructor in assigning tasks 
and evaluating learners. In contrast to cMOOCs, xMOOCs facilitate communication solely 
within the confines of their respective learning platforms, without external means of interaction 
among participants. Figure 1 delineates the primary concepts of cMOOC and xMOOC. 

 

 
Figure 1: The Primary Concepts of cMOOC and xMOOC 

Source: Yousef et al. 2014 
 

Compared to xMOOCs, cMOOCs have a higher potential for promoting learning and 
self-regulated learning because of the increased level of interactivity between participants, 
learning objects, peers, and teachers in cMOOCs (Bartolomé and Steffens 2015). In 
contrast, xMOOCs are primarily concerned with imparting knowledge. Furthermore, 
cMOOCs are characterized by networked learning, non-linear or chaotic learning, 
individualized learning, distributed knowledge, scalable networks, and active learning, 
whereas xMOOCs are associated with traditional approaches to learning, linear or 
sequential learning, conceptual learning, standardized content, limited scalability, and 
passive learning (Vázquez, López, and Barroso 2015). 
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Gamification 

Gamification is a learning approach that can facilitate learning and boost motivation by 
incorporating game elements, game mechanics, and game-based reasoning (Reigeluth, 
Beatty, and Myers 2017). Gamification refers to using aspects or elements typically found in 
games to promote learning, such as awarding points, accepting challenges, or receiving 
badges when students accomplish a stage of their learning activity instead of letting students 
play games from beginning to end. These activities create a learning environment that will 
inspire students and keep them engaged in their coursework until completion. 

Figure 2: Top 10 Gaming Elements Most Frequently Used Related to the Three Gamification Categories 
Source: Rohan et al. 2021 

The basic motive behind using the gaming elements is to enhance social participation 
and improve the motivation level of the students by creating a more engaged and immersive 
learning environment (Rohan et al. 2021). Achievement, social, and immersion (ASI) are the 
three most common gamification elements. Popular gamification elements in the 
achievement category are badges, leaderboards, progress bars, and points. The most well-liked 
gamification components in the social category are rivalry, teamwork, and chat/messaging. 
Meanwhile, the popular gamification elements in the immersion category are 
profiles/avatars, narrative/storytelling, and personalization/customization features. 

The primary focus of gamification pertains to applying game elements, design, and 
principles to non-game contexts, specifically in learning activities, environments, and subject 
matter. According to the scholarly literature, gamification refers to utilizing or applying game 
elements to address issues by organizing activities and processes (Subagja et al. 2021). 
Integrating game elements into the learning environment, commonly known as 
gamification, is a pedagogical approach that can enhance student engagement in the learning 
process (Dichev and Dicheva 2017; Codish 2014). Research shows that the integration of 
gamification elements into educational practices could enhance student engagement in the 
learning process, akin to the captivating effect of games on players (to bind players). 
Incorporating game elements into an educational curriculum can enhance skill acquisition 
and optimize learning experience (Smiderle et al. 2020). 
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Gamified MOOC 

Vaibhav and Gupta (2014) applied game elements to the MOOC they created and discovered that 
gamification has a high potential to increase student retention. Incorporating game elements 
within a gamified MOOC can serve as a potent tool for educators to promote student engagement 
and persistence throughout the learning experience, ultimately leading to the attainment of 
specific competencies. Integrating game elements into MOOCs, such as badges, leaderboards, 
points, avatars, competition, and collaboration, can foster student engagement and motivation. 
These elements incentivize students to persist in their participation and ultimately facilitate their 
successful completion of the course material in an enjoyable manner. 

Gamification in education has gained prominence in the last decade. The correlation 
between notoriety and favorable learning outcomes is evident in gamified MOOCs, as it 
heightens engagement and improves knowledge retention among all participants, as per 
previous research (Jarnac de Freitas and Mira da Silva 2020). The implementation of 
gamification in MOOCs has been proposed as a means to facilitate user engagement and serve 
as a connecting link between MOOCs and their users (Vaibhav and Gupta 2014). It has been 
recognized that a gamified learning environment will serve as a competitive advantage for 
higher education institutions in the future (Rohan et al. 2021). Gamification refers to the 
incorporation of game design components to enhance the utilization and efficacy of a given 
product, service, or information system, such as a MOOC (Blohm and Leimeister 2013). 

A notable distinction between learning materials that have been gamified and those that 
have not is that participants cannot visually perceive the gamification elements in the latter. 
However, the system still executes the process of assigning points and conferring badges on 
participants, albeit without their awareness of it (Smiderle et al. 2020). Various instructional 
treatments yield varying effects on students. In this instance, individuals who engage in 
gamified learning demonstrate a heightened interest in sustained participation in MOOCs, 
wherein the incorporation of game elements, such as point systems, fosters a positive 
competitive environment among MOOC participants. 

Development of Gamified MOOC Based on Moodle 

Moodle is an LMS that prioritizes equipping educators with optimal resources for facilitating 
and advancing the learning process (Widodo, Musyarofah, and Slamet 2022). Moodle is a highly 
adaptable platform that affords educators the opportunity to customize and tailor their 
instructional approach to meet the unique needs of their students. This platform enables 
teachers to effectively organize, manage, and disseminate course content in a manner conducive 
to optimal learning outcomes. Moodle is an open-source software that facilitates the 
implementation of online learning. It operates on the principle that various learning support 
features can be seamlessly integrated into online learning portals (Suartama et al. 2020). 

Moodle can be an effective learning platform that fosters cognitive engagement among 
students by facilitating their comprehension, interpretation, analysis, and manipulation of 
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information to generate solutions to diverse problems (Sumarwati et al. 2020). Empirical studies 
have demonstrated that utilizing Moodle can augment learning beyond the confines of the 
classroom and positively impact students’ cognitive abilities and creativity (Chootongchai and 
Songkram 2018). Moodle, in its current state of development, possesses many features conducive 
to creating gamified MOOCs aimed at facilitating learning. Moodle’s adaptability and intuitive 
interface facilitate the construction of a gamified educational setting (Hasan, Nat, and Vanduhe 
2019). The Moodle platform facilitates the assimilation of gamification components, including 
but not limited to, badges, leaderboards, chatrooms, discussion forums, activity completion 
indicators, progression bars, scoreboards, plug-ins, and points (Yalagi, Gandhmal, and Dixit 
2018). Research has demonstrated that incorporating gamification into the Moodle platform 
positively impacts student motivation and engagement (Ravelin et al. 2017). 

The development of Moodle as an educational instrument entails a recommended 
approach for developers to undertake consecutive procedures. These procedures involve 
several steps, including acquiring a server or web hosting, configuring Moodle settings, 
modifying the identity and theme of the Moodle portal, establishing categories, creating and 
managing user status, adjusting course settings, inputting resources, and creating and 
managing activities (Surjono 2010). 

Method 

Research Design 

The present study employed a research and development (R and D) design for education to 
develop and evaluate the viability of a product designed to meet the needs of learners. The 
study has yielded a product known as a “Gamified MOOC,” which was constructed utilizing 
the Moodle platform and features content centered on “Innovative Learning Media Without 
Coding.” The product was created through a collaborative effort involving educational 
technology experts, instructors, technology assistants, video specialists, and course producers 
(Seidametova 2018). 

We developed the product using the ADDIE development model that comprises five 
stages: Analysis, Design, Development, Implementation, and Evaluation (Lee and Owens 
2004). The ADDIE development model was employed in this study due to its simplicity, 
comprehensiveness, and established validity. Figure 3 depicts the ADDIE model for 
developing a Gamified MOOC. 
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Figure 3: The ADDIE Development Model 
Source: Lee and Owens 2004 

Procedures 

Table 1 presents the procedures for developing the Gamified MOOC using the ADDIE 
development model (Lee and Owens 2004). 

Table 1: The Procedures for Developing a Gamified MOOC 
No. Stages Activities 

1. Analysis 

Need Assessment: identified learning problems that resulted in poor learning 
motivation and poor learning outcomes for online college students. 
Front-End Analysis: identified student characteristics, learning content that students 
required and were interested in, technology or learning support facilities, appropriate 
learning strategies, and gamification elements. 
These activities were conducted by interviewing, observing, surveying several 
professors and a few students, and examining pertinent literature. 

2. Design 

Developed a schedule for the product development process. 
Identified the necessary hardware and software prerequisites for software development. 
Determined the learning content, learning strategies, and gamification elements 
utilized in the instructional design process. 
Developed instructional materials and educational tasks for students. 

3. Development 

Developed a Gamified MOOC by: 
(a) Creating a Gamified MOOC Learning Platform Portal. This stage involved: (1) selecting 
Moodle 4.0, (2) installing the Moove theme, (3) setting the Moove theme by configuring 
General, Advanced, Frontpage, and Footer, (4) installing the H5P Plugin, Level Up, and 
Stash, (5) making user configurations, such as account registration, add an account, and 
forget account, (6) adding courses, (7) adding icon badges, (8) building to android using 
Android Studio and Kotlin Programming Language. 
(b) Creating a Learning Scenario or Course in the Gamified MOOC. This stage involved: (1) 
creating and customizing course settings, (2) entering content or learning resources 
(videos, ebooks, files, folders, IMS content, labels, pages, URLs), (3) creating learning 
activities (gamification, assignments, chat, choice, database, feedback, forum, glossary), 
(4) customizing the course display blocks and arranging blocks for each topic. 

Invited learning media and materials experts to validate the Gamified MOOC product. 
Revised the Gamified MOOC according to the experts’ suggestions from the media 
experts and material experts. 

4. Implementation Conducted a field trial of the Gamified MOOC on college students. 

5. Evaluation Conducted the final revision and evaluation of the product. 
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Product Validation and Field Trial 

The gamified MOOC product was validated by four lecturers, consisting of two experts in learning 
material and two experts in learning media. The four lecturers were selected based on their 
educational background and expertise in areas relevant to Gamified MOOC products. Following 
expert validation, we administered the product to fifty students in a field trial. The study’s subjects 
were derived from two Informatics Education courses within the Faculty of Education at 
Trunojoyo University in Madura. The purpose of this field trial was to assess the practicality and 
quality of the product prior to its implementation in authentic educational settings. 

The product was validated by administering questionnaires to individuals with expertise 
in learning material, learning media, and students as users. The questionnaire validating the 
material was adapted from Walker and Hess (1984). Meanwhile, we used the questionnaire 
Debattista (2018) developed to validate the product regarding media quality. The 
questionnaire utilized during the field trial phase was developed by extracting pertinent 
aspects or statements from evaluations conducted by the learning material and media experts 
on the role of students as the product’s users (Suartama et al. 2020). 

The questionnaires used during the validation expert phase and field trial comprise open-
ended and closed-ended questions. The closed-ended questionnaire employed a Likert scale 
of five levels ranging from one to five. Additionally, the open-ended questionnaire was 
disseminated to gather feedback from experts and students regarding the product under 
development. Tables 2 and 3 contain the evaluation aspects and indicators that the experts 
employed to validate the product. 

Table 2: Instrument for Evaluating the Learning Material 
Aspects to Assess Indicators 

Materials Aspects 
(1) Appropriate material with the competencies to be achieved, (2) truth of the concepts,
(3) updated material, (4) order of material deliveries, and (5) appropriate examples given.

Learning Aspects 
(1) Learning objectives, (2) motivation, (3) summary, (4) clarity of learning indicators, (5) 
providing training, and (6) appropriate images, videos provided to clarify the material. 

Language Aspects 
(1) Appropriate language in accordance with student’s level of thinking, (2) simple
language, (3) appropriate terms, (4) appropriate grammar and spelling, and (5) ability to
encourage student curiosity.

Table 3: Instrument for Evaluating the Learning Media 
Main Standards Specific Standards 

Course opening Accessibility, role, description, behavior, integrity, technical competencies, and ownership  

Instructional resources for 
teaching and learning 

Provision, application, entitlement, variety, openness, and academic integrity 

Interaction Fostering, management, and peer learning 

Learner support Instructional support, academic support, technical support, and administrative support 

Technology design Support, centricity, openness, authentication, access, interface, investment, and management 

Course closing Assessment, resolution, and archiving. 

Assessment of learning Goals and objectives, strategies, grading, feedback, and management 

Instructional design cycle Academic review, technical review, and administrative review 
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The Gamified MOOC product’s validation results yielded two distinct data categories: 
qualitative and quantitative. The qualitative data comprised feedback, evaluations, and expert 
recommendations on the learning materials and learning media. The quantitative data 
consisted of scores assigned to each item on the instrument, as completed by the experts. 
Descriptive statistical analysis methods were employed to depict the quality of the Gamified 
MOOC. Subsequently, we summed the acquired scores, computed the mean scores, and 
categorized the scores into categories utilizing the conversion chart derived from (Sukardjo 
2010). Table 4 shows the score conversion. 

 

Table 4: Score Conversion to Value on a Five-Point Scale 

Score Category 
Score 

Pattern Calculation 

5 Very good X > �̅�𝑖+ 1.80 SDi X > 4.21 

4 Good �̅�𝑖 + 0.60 SDi < X ≤ �̅�𝑖 + 1.80 SDi 3.40 < X ≤  4.21 

3 Fairly good �̅�𝑖 – 0.60 SDi < X ≤ �̅�𝑖 + 0.60 SDi 2.60 < X ≤  3.40 

2 Poor �̅�𝑖 – 1.80 SDi < X ≤ �̅�𝑖 – 0.60 SDi 1.79 < X ≤  2.60 

1 Very poor X ≤ �̅�𝑖  – 1.80 SDi X ≤  1.79 
 

Remarks: 

Ideal mean (�̅�𝑖)    = 1/2 × (maximum score + minimum score) 
Ideal standard deviation (SDi)  = 1/6 × (maximum score − minimum score) 
Maximum score    = 5 
Minimum score    = 1 

Hence: �̅�𝑖 = 1/2 × (5 + 1) = 3 
SDi  = 1/6 × (5 − 1) = 0.67 
X  = Actual Score 

To determine the mean of the scores obtained by the product developed, the following 
formula was used: 

�̅� =  ∑𝑋𝑛  

Description: �̅� = Mean  
∑X  = Total Score 
n  = Total Number of validators/respondents 
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Results 

Results of the Needs Assessment/Analysis Phase 

A needs analysis/assessment was conducted on Informatics Education students from Trunojoyo 
University enrolled in the Vocational Learning Media course. The needs analysis involved 
conducting interviews, observations, and surveys with four lecturers and fifty students from the 
Department. A comprehensive review of the existing literature was also undertaken. This phase 
was conducted to acquire data or information about the underlying factors contributing to 
reduced motivation for learning and suboptimal academic performance among students. The 
data collected included student attributes, preferred learning content, technological or 
pedagogical support facilities, effective learning strategies, and gamification elements that can 
enhance the quality of learning. The information gathered during this phase served as the 
foundation or framework for developing a Gamified MOOC. 

In this phase, we gathered data on the factors contributing to diminished academic drive 
and suboptimal academic performance among students. The analysis findings indicated that 
students experienced a sense of ennui when exclusively exposed to didactic materials such as 
textual content or PowerPoint presentations delivered by the lecturer. There was a growing 
demand among students for a campus-owned online learning platform that was currently 
unavailable. The lack of flexibility in synchronous virtual face-to-face communication tools, 
such as Zoom or Google Meet, posed a challenge for students in comprehending learning 
material, particularly in practicum. According to the students, their ability to engage in 
collaborative efforts with their peers was hindered due to the absence of a dedicated online 
learning platform provided by the lecturer. Ultimately, students anticipated the provision of 
adaptable study schedules. 

Students enrolled in the Informatics Education Study Program in the Faculty of 
Education at Trunojoyo University, Madura, were Z-generation members whose current 
learning requirements relied on internet-connected desktops, laptops, and mobile devices. 
These students conveniently obtained the necessary information to help them achieve their 
learning goals using internet-enabled devices. Besides the students, the faculty also required 
access to the internet to efficiently and expeditiously locate current instructional resources. 
In short, contemporary educational pursuits, particularly in higher education settings, are 
inextricably linked to the utilization of laptops, smartphones, and the internet. 

Educators must implement unique pedagogical approaches in the digital age to engage 
and instruct the Z-generation members effectively. Connectivism is a learning theory deemed 
suitable for implementation in the digital age. In light of this, collaborative and peer learning 
strategies are viable options for fulfilling the educational requirements of Generation Z. In 
the contemporary digital age, collaborative learning practices enable students to cultivate 
their capacity to establish connections with peers and individuals in diverse learning contexts, 
thereby fostering a cohesive learning community. Peer learning has the potential to optimize 
the learning experience. Students can construct and acquire knowledge and information by 
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interacting with peers who serve as learning collaborators. MOOCs have emerged as a 
prevalent educational approach in contemporary times, serving as a means to impart learning 
conditions of this nature to students. 

The fundamental concepts, principles, and subject matter explored in the Vocational 
Learning Media course have remained relatively stable in recent times. However, the learning 
media landscape is experiencing a rapid and diverse evolution due to technology integration 
and innovative approaches. In order to enhance the level of engagement and importance 
attributed to this course, it is imperative to incorporate additional or supplementary learning 
resources. The supplementary educational materials under consideration may take the form 
of instructional materials aimed at assisting students in developing innovative and 
contemporary learning media, including, but not limited to, augmented reality, smartphone-
based learning applications, interactive multimedia, and educational games. 

Based on the findings of a literature review, observations, and interviews conducted with 
multiple lecturers in the Informatics Education Study Program, the incorporation of 
gamification elements in contemporary learning activities was deemed significant. 
Gamification in educational settings could enhance students’ motivation and improve 
learning outcomes. The integration of gamification components, including, but not limited 
to, profiles/avatars, badges, progress bars, levels, points/scores, leaderboards, collaboration, 
and chat, within a MOOC platform is likely to yield a highly efficacious academic setting for 
university-level learners. 

Design of the Gamified MOOC 

The creation of e-learning materials utilizing Moodle necessitates the utilization of a compatible 
operating system (Linux or Windows), in conjunction with a web server (Apache or PHP 7.X), 
and a database (MySQL or MariaDB). On fulfilling the system prerequisites, a Moodle database 
was established, and authorization privileges were conferred on Moodle users through a 
database administration utility such as phpMyAdmin. Subsequently, the Moodle installation 
was executed by accessing the Moodle Uniform Resource Locator (URL) through a web 
browser and adhering to the installation guidelines. The language of choice was designated, 
and basic configurations, including database, administrative credentials, and data placement, 
were established. Installing Moodle was then followed by installing the H5P plug-in, which 
incorporates interactive content into Moodle courses. This plug-in can be obtained from the 
official website https://moodle.org/plugins/h5p. Finally, the zip file was extracted, and the H5P 
folder was transferred to the designated Moodle plug-in directory (/moodle/plugin/). The H5P 
plug-in was then enabled through the “Moodle Administration Settings” page. 

Once the hardware and software were prepared, the material content, learning activities, 
and gamification elements within the Gamified MOOC learning platform were organized 
cohesively. The systematic organization of the learning space will create a conducive and 
efficient educational setting for learners. Table 5 displays the learning material, learning 
activities, and gamification elements incorporated into the Gamified MOOC. 
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Table 5: The Gamified MOOC Features, the Learning Material,  
Learning Activities, and Gamification Elements 

Topic Material 

Gamified MOOC Features Implementation of 

Gamification 

Elements 
Resources Activities 

Introduction 
An introduction to how to learn in a 
gamified MOOC and its contents 

Page 
Video 
File 
URL 

H5P (A plug-in tool 
used to produce and 
implement interactive 
content and interactive 
videos into an LMS or 
other type of e-learning 
browser) 
 

Interactive content 
(content that invites a 
response from users) 
 

Forum (Discussion 
room) 
 

Assignment (tasks that 
users complete) 
Feedback (in the form 
of peer assessment) 

Profile/avatar 
Badges 
Progress bar 
Level 
Points/score 
Leaderboards 
Collaboration 
Chat 

Assemblr Studio (A web-
based Augmented Reality 
creator to create, view, and 
share AR creations in the 
browser without needing 
to download any app) 

How to input and publish AR objects 
Ways to combine AR objects, import 
3D objects or assets, input 2D images, 
input text, and video, use interactive 
tools, setting interactivity on AR objects 
Ways to create AR-based learning 
media 

Articulate Storyline 
(Software for creating 
presentations and 
presenting features such as 
videos, images, 
animations, photos, audio, 
and others) 

Functions and use of various Articulate 
Storyline tools 
Analysis of appropriate tools for 
interactivity in Articulate Storyline 
Development of interactive learning 
media with Articulate Storyline 

Smart Apps Creator 
(Desktop application used 
to create applications and 
iOS without 
programming code) 

How to make a flowchart or product 
design according to the product plan 
How to input assets and use tools to 
build products 
How to enter platforms from outside 
the SAC to complement the flowchart 
designs 
Development of APK-based learning 
media using all the tools 

Genially (web-
based/online platform that 
creates all types of 
audiovisual and interactive 
content in a fast and easy 
way) 

Functions of various tools and their use 
to create gamification objects 
Analysis of tools suitable for 
gamification interactivity 
Appropriate ways of setting 
interactivity on gamification objects 
How to create gamification-based 
learning media products 

Final Product 

The Gamified MOOC final product can be classified as a cMOOC due to its emphasis on 
collaborative learning, knowledge sharing, and open expression of opinions among students. 
The instructor does not hold a central or primary role in regulating the learning process in 
this learning environment. The gamified MOOC product “WandaBelajar” is accessible 
through personal computers, laptops, and smartphones by visiting the website 
https://wandabelajar.ac.id/. The home page display of the Gamified MOOC “WandaBelajar” 
is depicted in Figure 4. 
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Figure 4: The Home Page of the Gamified MOOC “WandaBelajar” 

 

On successful login, users are provided with additional educational resources to reinforce 
or supplement their knowledge of Vocational Learning Media. The educational resources in 
“WandaBelajar” facilitate the acquisition of novel competencies in developing cutting-edge 
learning media, including augmented reality, 3D objects, Android-based learning 
applications, and educational games. The educational resources are disseminated in various 
formats, such as instructional videos, manuals, hyperlinks to YouTube, and other materials 
that may arise from the outcomes of student discourse and exchange (as depicted in Figure 
5). The presentation of each topic is divided into three levels corresponding to Bloom’s 
taxonomy. Level 1 of cognitive learning encompasses the ability to remember (C1), 
understand (C2), and apply (C3). Level 2 pertains to the ability to analyze (C4) and evaluate 
(C5) data, while level 3 pertains to the capacity to create (C6) (Krathwohl 2002). 

 

 
Figure 5: Learning Materials Presented in the Gamified MOOC “WandaBelajar” 

 

The Gamified MOOC “WandaBelajar” incorporates connectivism-based learning activities 
manifested in various forms, such as discussion activities, peer feedback, and collaborative 
projects. The platform above offers a forum for university students to engage in discourse and 
exchange information or supplementary educational resource. Students receive feedback or 
responses from their peers after completing a task at every tier. At the third level of each subject, 
students will collaborate to establish groups to produce educational media products. 

Gamification is a crucial aspect of the “WandaBelajar” platform. Implementing 
gamification elements in educational settings aims to enhance student engagement and 
motivation, thereby promoting sustained participation and progression through the learning 
process. The incorporation of gamification elements within the WandaBelajar MOOC has the 
potential to foster student engagement and participation in learning activities. By stimulating 
students’ curiosity, these elements can effectively sustain their interest and commitment to the 
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learning process. The learning platform under consideration employs gamification elements 
that pertain to three distinct categories, as outlined in Table 6. These categories involve 
immersion (profile/avatar), social (collaboration/teamwork and chat/message group), and 
achievement (badges, leaderboards, progress bars, levels, and points). 

 

Table 6: Gamification Elements in the Gamified MOOC “WandaBelajar” 
No. Gamification Elements Display of the Gamified MOOC 

1. Profile/Avatar, which 
displays student 
personal data as a 
Gamified MOOC user 

 
2. Badges (bronze, silver, 

and gold), which are 
earned after passing 
certain stages in the 
Gamified MOOC 

 

3. Progress Bar, which 
shows student learning 
progress  

4. Level, which shows 
student learning 
achievement based on 
the difficulty level of the 
Gamified MOOC task  

5. Points/Scores, which 
display the points that 
students get every time 
they complete a 
particular stage  

6. Leaderboard, which 
displays the achievement 
order of students after 
completing a task in the 
Gamified MOOC  

7. Collaboration, which 
shows the completion of 
a task through 
collaborative work 

 
8. Chat, which shows 

discussion activities and 
information sharing 
between students as the 
users of Gamified 
MOOC 
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Result of Product Validation and Field Trial 

After the Gamified MOOC product was developed and confirmed to function correctly, the 
product was validated by experts in learning material and learning media. Before 
implementing the product in a field trial involving fifty students, the Gamified MOOC 
product underwent revision per expert recommendations. Table 7 depicts validation results 
by two experts in learning material. 

 

Table 7: The Results of the Expert Validation on the Gamified MOOC Learning Material 
Evaluation Aspects Average Score Category 

Materials Aspect 4.40 Very good 

Learning Aspect 4.25 Very good 

Language Aspect 4.50 Very good 

Total average score 4.38 Very good 
 

According to Table 7, the learning material of the Gamified MOOC obtained a mean 
score of 4.38, denoting a very good score as per the conversion table (Table 4). This suggested 
that the educational content incorporated into the product was suitable for implementation 
within an academic setting. However, experts in learning materials advised that it was 
imperative to uphold audio fidelity in every instructional video to ensure optimal audibility. 
They also proposed that the product’s developers maintained consistent audio volume across 
all speakers, emphasizing the narrator’s volume in particular. 

The results of the Gamified MOOC validation by experts in learning media are presented 
in Table 8. 

 

Table 8: The Results of the Expert Validation on the Gamified MOOC Learning Media 
Evaluation Aspects Average Score Category 

Course opening 4.50 Very good 

Instructional resources  4.50 Very good 

Interaction 4.33 Very good 

Learner support 4.50 Very good 

Technology design 4.44 Very good 

Course closing 4.33 Very good 

Assessment of learning 4.50 Very good 

Instructional design cycle 4.33 Very good 

Total average score 4.43 Very good 
 

Table 8 demonstrates that the Gamified MOOC’s learning media received an average 
score of 4.43, an outstanding score per the conversion table (Table 4). The media expert 
validation results recommended the suitability of the Gamified MOOC product as a practical 
instructional resource in an educational setting. However, the learning media specialists 
advised developers to evaluate the interface design carefully, with particular attention to the 
colors and backgrounds. 
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Furthermore, the results of the product field trial on fifty students from the Informatics 
Education department are presented in Table 9. 

 

Table 9: The Field Trial Results of the Gamified MOOC 
Evaluation Aspects Average Score Category 

Materials Aspects 4.00 Good 

Learning Aspects 4.07 Good 

Language Aspects 4.03 Good 

Course opening 4.12 Good 

Instructional resources for teaching and learning 4.10 Good 

Interaction 4.02 Good 

Learner support 4.01 Good 

Technology design 4.07 Good 

Course closing 4.01 Good 

Assessment of learning 4.10 Good 

Instructional design cycle 4.11 Good 

Total average score 4.06 Good 

 

The results of the Gamified MOOC field trial are presented in Table 9, indicating a mean 
score of 4.06. According to Table 4, this score falls within the range of the good category. The 
results suggested that the Gamified MOOC was feasible for the learning process. Furthermore, 
according to the survey results, students reported positive feedback on the gamified MOOC. 
Specifically, they found the MOOC appearance and learning features, including gamification, 
engaging and motivating, prompting further exploration. The material in the gamified MOOC 
was presented clearly and in a manner that facilitated proper content learning. They also found 
the material relevant to the course and their needs and agreed that the gamified MOOC could 
facilitate learning interactions between lecturers and students, as well as between students 
themselves. Finally, the accessibility of the gamified MOOC was noted as a positive factor, as it 
allowed for learning to occur at any time and from any location. 

Discussion 

The Gamified MOOC “WandaBelajar” allows college students to access it conveniently and from 
any location. Accessing https://wandabelajar.ac.id/ solely requires using personal electronic 
devices such as laptops, computers, tablets, or smartphones by students. Learners are afforded 
unrestricted access to educational materials, allowing them to oversee their learning trajectory and 
advancement. Additionally, they can supervise and engage in group discussions, exchange 
knowledge with peers, cooperate on projects, compile practice assignments, and furnish 
constructive evaluations to fellow students. Conversely, the administrator of the course can readily 
gain access to the gamified MOOC “WandaBelajar” to fulfill their requirements for revising 
educational materials. The individual responsible for overseeing the course can also offer feedback 
on student discussions, oversee students’ learning progress and advancements, perform upkeep 
tasks, and promptly address any issues on the gamified MOOC. 
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The Gamified MOOC “WandaBelajar” is prospective for use in the learning process 
because it cannot be denied that the platform promotes the use of innovative technology and 
has the potential to enhance the learning process. MOOCs are accessible to learners at no cost 
and provide a highly engaging educational experience (Haggard 2013). The Gamified MOOC 
“WandaBelajar” presents learning material in an interactive, contemporary, concise, and 
structured manner through video, image, and text formats. At the outset of their educational 
journey, students are presented with an introductory video and a tutorial on how to use 
“WandaBelajar.” This approach aims to foster a sense of familiarity, comfort, and ease in the 
students, facilitating a conducive learning environment. 

From the results of the field trial, there were comments regarding the Gamified MOOC 
platform “WandaBelajar” written by students in the validation questionnaire. Wahyu Mulia 
Maharani wrote a comment that “the platform is very good and useful for students, the 
appearance is quite attractive so that it creates motivation to explore further.” Bilal Rayhan 
commented that “the material provided is very clear and the content displayed is also good.” Siti 
Nur Hanisa commented that “the platform is very good because there is good interaction between 
lecturers and students or between students.” Even though this comment is an initial opinion from 
the experience of using the Gamified MOOC “WandaBelajar,” which still needs further research, 
it already appears that gamification can be a supplement to fix the weaknesses that appear in 
MOOC in general. Empirical evidence shows that the weaknesses of MOOCs are associated with 
slow completion rates, minimal interactivity, and reduced student engagement, which ultimately 
leads to boredom and high dropout rates (Khalil, Ebner, and Admiraal 2017; Ortega-Arranz et al. 
2019; Uvalić-Trumbić and Daniel 2013; Jung and Lee 2018). 

Gamification is used as a powerful reinforcement in “WandaBelajar,” where the gamification 
method results in higher learning outcomes than other methods (Kuswandi and Fadhli 2022). 
The primary objective of gamification in learning is to enhance social involvement and elevate 
student motivation levels by establishing a more immersive and engaging learning milieu (Rohan 
et al. 2021). Thus, the gamification component in “WandaBelajar” encompasses three distinct 
categories: immersion, social interaction, and achievement. 

Immersion is a gamification element that involves the utilization of profiles or avatars to 
represent users within a virtual environment. The creation of profiles or avatars by students on 
the learning platform can result in a heightened sense of immersion within the virtual learning 
environment. Implementing a profile/avatar gamification feature allows students to exercise 
agency and fosters a heightened sense of self-directed and self-organized learning. Incorporating 
gamification elements into the learning process can enhance learner autonomy and foster 
greater engagement, ultimately bolstering student learning motivation (Rohan et al. 2021). In 
the “WandaBelajar” platform, students as users are given the freedom to create their own 
profiles and enter photos as user avatars in the MOOC. This aims to make students feel truly 
inside and integrated with the virtual learning environment, so that students have the freedom 
of autonomy in organizing learning activities according to their wishes and needs. 
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Students revealed that an attractive profile appearance made them more motivated to learn and 
explore further the “WandaBelajar” platform. 

The gamified MOOC “WandaBelajar” has been found to enhance students’ social 
interaction during the learning process by incorporating collaborative and chat features. The 
results of this investigation align with the connectivism learning theory, which posits that 
students must establish connections with their peers to facilitate the learning process. At level 
3, college students engage in collaborative efforts to complete assignments and participate in 
discussion activities on the “WandaBelajar” platform. They can also exchange and deliberate 
on ideas. Providing feedback to and from students during peer assessment is conducive to 
supporting learning activities. Incorporating student discussions and peer feedback into the 
learning process can enhance student engagement and motivation, thereby increasing the 
likelihood of sustained participation on the learning platform to achieve learning objectives 
(Hasan, Nat, and Vanduhe 2019). Students said that one of the reasons they enjoyed being 
on the “WandaBelajar” platform was the good interaction it provided with lecturers or 
between students, which was flexible. Studying in a virtual environment requires good 
communication so that students do not feel pressured, left behind, or strange in the learning 
environment. With good communication, the “WandaBelajar” platform will provide fun 
learning through good social interaction and mutual support. 

Achievement is a gamification element that relates to pupil performance after 
completing specific learning activities or tasks. The gamified MOOC “WandaBelajar” 
employs a reward system whereby students’ learning accomplishments are incentivized by 
allocating points or badges. Providing rewards for student achievement can positively impact 
student learning motivation, as evidenced by previous research studies (Rohan et al. 2021; 
Pradana et al. 2023). Incorporating gamification elements into learning generates a positive 
motivational effect that enhances student engagement in the learning process (Vaibhav and 
Gupta 2014). Consequently, this phenomenon promotes the sustainability of student 
learning within the “WandaBelajar” platform. Students expressed that they were interested 
in the gamification elements (badges, progress bars, levels, points/scores, and leaderboards), 
which were designed to be interactive so that students felt that their learning process was 
always appreciated, which ultimately fostered feelings of joy. When students enjoy learning, 
their tendency to log back into the learning platform is high, and they will stay longer on it. 

Conclusion 

The current digital era has brought about significant advancements in information technology, 
which has dramatically impacted the learning process for Generation Z. In this context, MOOCs 
have emerged as a suitable option for creating an efficient virtual learning environment. The 
gamified MOOC “WandaBelajar” has been developed as an educational platform that aligns with 
the principles of connectivism. It aims to foster a collaborative learning environment that enables 
students to connect and engage in meaningful interactions. The gamified MOOC 
“WandaBelajar” does not impose learning on students, as is frequently encountered in 
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conventional learning scenarios. This platform facilitates an environment wherein college 
students require substantive material to acquire knowledge and experience satisfaction during the 
educational journey. The Gamified MOOC “WandaBelajar” presents subject matter capable of 
enhancing college students’ skills in developing learning media essential for contemporary digital 
learning. As a result, they experience a strong desire to learn. The Gamified MOOC 
“WandaBelajar” incorporates gamification elements that foster an engaging and enjoyable 
learning experience, thereby promoting prolonged student engagement. 

The development of the gamified MOOC “WandaBelajar” followed the systematic 
instructional design process known as the ADDIE model. The course underwent rigorous 
evaluation by learning material experts and learning media specialists and was also subjected 
to a field trial. According to expert validation, “WandaBelajar” fell into the “Very Good” 
category, whereas the field trial outcomes indicated that it belonged to the “Good” category. 
The students who participated in the field trial expressed an inclination toward acquiring 
knowledge owing to the lucid and pertinent presentation of the subject matter in the 
“WandaBelajar” video. The incorporation of gamification elements such as profiles/avatars, 
badges, progress bars, levels, points/scores, leaderboards, collaboration, and chat in 
“WandaBelajar” was reported to have contributed to the students’ positive perception of the 
learning experience. Gamification components, such as badges and points, foster a sense of 
recognition among students for their accomplishments, thereby cultivating positive learning 
motivation. Strong learning motivation tends to enhance engagement and interactivity 
among students and those enrolled in Gamified MOOCs and learning retention. Ultimately, 
the presence of this platform has the capacity to mitigate the issue of low completion rates, 
which is a common challenge in implementing MOOCs for online learning. Based on the 
information presented, it can be inferred that the Gamified MOOC “WandaBelajar” is a 
suitable option for educational pursuits. 

In view of the changing times and the need for technology for learning that is 
increasingly rapid, this gamified MOOC should be an alternative to or even compete with 
regular MOOC without using gamification elements. While many complaints arise from the 
application of MOOC in learning such as low levels of completion, lack of interactivity, and 
decreased learning engagement while using MOOC, which causes boredom and high 
dropout rates in learning, its gamification elements offer a better alternative to the regular 
MOOC. With the application of gamified MOOC in learning, it is hoped that it can positively 
increase student motivation and learning involvement to achieve high learning mastery. 
MOOC, which demands self-regulating learning, is very different from learning in face-to-
face classes, which are always supervised by lecturers, in that it is very dependent on the 
students themselves as users of learning platforms. To learn with MOOC, students must have 
the desire to learn. When students’ learning needs are high, learning mastery will be well 
achieved. In this case, an element of gamification is needed in order to increase student 
motivation and learning involvement so that they feel the need to learn continuously. 
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The gamified MOOC “WandaBelajar” created as part of this research is still in its early 
development phase. The platform necessitates certain enhancements, such as a more 
streamlined student enrollment process, to facilitate easy access for students seeking to enroll 
in the course. The aesthetic appeal of the platform, including the utilization of icons, 
necessitates enhancement. The study’s field trial was conducted on a small scale, specifically on 
a cohort of fifty students at a single university. Subsequent investigations should aim to broaden 
the scope of this product by enlisting a larger cohort of students from multiple universities, 
albeit with comparable academic disciplines. Additional investigation is required to assess the 
effect of implementing the Gamified MOOC “WandaBelajar” on enhancing educational 
outcomes as observed through the distinct attributes of diverse tertiary-level learners, including 
self-regulated learning, locus of control, and personality. In the future, experimental tests are 
still needed regarding the effectiveness of gamified MOOCs by comparing them on similar 
platforms so that generalizations can be carried out in different contexts. 
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