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Student participation is critical in education. Technology integration, such as 
virtual reality, enhances the visualisation of physics concepts and participation. 
Combining virtual reality and gamification creates an immersive and interactive 
learning experience. This research aims to design and implement a learning 
management system (LMS) called Fisikawaii Adventure integrated with 
gamification and virtual reality. This study follows the ADDIE (Analysis, Design, 
Development, Implementation and Evaluation) development model. The 
motivational element of GAFCC (Goal, Access, Feedback, Challenge, and 
Collaboration) was employed in the design stage. The LMS was evaluated at 
SMAN 2 Bandar Lampung with ten eleventh-grade MIPA (Mathematics and 
Natural Science) students. The data collection technique employed was a non-
test instrument. The data analysis technique was qualitative-quantitative using 
the Likert scale. Fisikawaii Adventure was valid with an average score of 85.5% 
from material experts, 87.25% from media experts, and 86.4% from student 
responses (very feasible category). The product was feasible to use in physics 
learning and increase students' participation. Although it requires further 
investigation, this research contributes significantly to integrating gamification 
and virtual reality into LMS and physics learning. 
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INTRODUCTION 

Students' participation and active involvement play a crucial part in increasing the 
effectiveness of learning (Chang et al., 2021); however, many students do not participate and are not 
motivated in the learning process (Sökmen, 2021)  due to uninteresting learning methods (Hafizoglu 
& Yerdelen, 2019; Kamarulzaman et al., 2018), monotonous learning media (Puspitarini & Hanif, 
2019), teacher-centered learning (Markina & Mollá, 2022), and passive learning (Kooloos et al., 
2020). These issues lead to a drop in students’ participation, which is currently a major issue in 
education (Cortes & Swanson, 2023; Schouten et al., 2022).  

Efforts to promote student participation in learning can be made by incorporating technology 
into the learning process (Nurulsari et al., 2023; Ozcinar et al., 2021; Rohmah et al., 2023; Yuningsih 
et al., 2021; Zhang, 2022). incorporating cutting-edge technology into education can positively 
impact learning (Hamari et al., 2014). Virtual reality technology can help us achieve successful 
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learning reconstruction (Turan, 2021). This technology contributes to meeting contemporary 
educational demands and requirements (Bygstad et al., 2022), allowing students to study in a 
meaningful and participatory manner (Lampropoulos et al., 2019) and redefining the roles of both 
teachers and students (Raja & Nagasubramani, 2018). 

Virtual reality technology offers enormous potential to benefit a variety of fields of research, 
including physics (Iquira et al., 2019). Virtual reality technology can help students see and 
understand complex subjects while enhancing participation (Bully et al., 2020). This technology can 
also boost learning motivation and outcomes with a game-like approach (Jiang & Fryer, 2023). 
Therefore, adopting student-oriented and game-like virtual reality technology can improve physics 
teaching and learning (Olimovna, 2023). When implementing new technologies and methods in 
education, it is critical to address students' essential requirements, such as autonomy, competence, 
and relatedness (Huang & Hew, 2018). Consequently, the researchers investigated the GAFCC design 
and motivation theory (Goals, access, feedback, challenge, and collaboration) when integrating 
virtual reality technology and gamification.  

Virtual reality is a technology that generates immersive simulations for students to engage in 
immersive and interactive experiences (Chen & Gao, 2019; Fernández, 2021; Stylianou & Savva, 
2022). It provides for more realistic behavioural reactions (Girondini et al., 2023) and can also help 
students stay engaged and involved in simulated tasks that can be acquired and repeated (with or 
without failures) until they are flawlessly executed in a real-world setting (Bower et al., 2017). Virtual 
reality's adaptability allows integration with new ideas and technology (Martín-Gutiérrez et al., 
2017). Gamification approaches can complement virtual reality (Kępczyńska-Walczak & Jarzyna, 
2023). Gamification is a proactive approach that can boost student engagement and participation by 
incorporating game components into settings unrelated to the game (Tan & Cheah, 2021; Vieyra et 
al., 2020). Combining gamification with virtual reality provides benefits by creating an immersive 
and participatory learning environment where game components increase student motivation 
(Ahmed & Asiksoy, 2021). Virtual reality technology allows students to fully immerse themselves in 
a real and engaging learning experience (Makransky et al., 2019; Zhang et al., 2017).  

Research and development trends related to gamification and virtual reality have recently 
been widely studied (Bazargani et al., 2021; Camuñas-García et al., 2023; Chamorro-Atalaya et al., 
2023; Hussain, 2023; Patsaki et al., 2022). The research spans multiple domains, including boosting 
rehabilitation programs (Kern et al., 2019) and lowering stress levels during gym training (Libriandy 
& Arlini, 2020). The maritime sector specifically raises knowledge of eco-efficiency during the 
shipbuilding process (Bully et al., 2020). In the industrial field, it strengthens navigation abilities 
(Mas et al., 2019) and digital learning architecture (Bucchiarone, 2022). Education can help students 
improve their spatial skills (Fernández, 2021; Wauck et al., 2019) and constructive and collaborative 
learning (Stylianou & Savva, 2022). In English learning, it boosts students' language skills (Pinto et 
al., 2021). It improves learning during physics practicum (Larsen et al., 2023). However, to our 
knowledge, no specialised research and development in physics learning incorporates gamification 
and virtual reality to promote student learning participation. This is consistent with the opinion 
(Ekici, 2021) that just a few studies address learning participation. A stronger emphasis on the 
impact of gamification on this variable could yield useful insights. 

Therefore, this development research aimed to identify the steps involved in creating a 
Learning Management System (LMS) that incorporates gamification and virtual reality to improve 
students' participation and investigate how the students react to the designed LMS. The information 
transmission potential of further developing these technology-based learning platforms and tools is 
significant in today's educational context, which is progressively migrating online. Still, it can also aid 
in meeting the problems of sustainable future education. 

 

METHOD 

This research employed the R&D method and the ADDIE model (Analysis, Design, 
Development, Implementation, and Evaluation) (Branch, 2010). To ensure alignment with 
motivation theory during the design stage, the researchers used the GAFCC motivation theory model 
(Goal, Access, Feedback, Challenge, and Collaboration). This motivation theory suggests five key 
motivational elements for gamification design: aim, access, feedback, challenge, and collaboration. 
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Badges and leaderboards can implement The five motivating elements (Huang & Hew, 2018). See 
Figure 1.  
 

 
 

Figure 1. Motivational Needs, Motivational Elements, and Game Design Elements 
 

In the previous section, the researchers discussed the theoretical components of the GAFCC 
model. The following section will review the practical methods for implementing this idea. To ensure 
compatibility between motivation theory, gamification approach, and instructional objectives, the 
researchers used the recommended five-stage design procedure from Huang and Hew(Huang & Hew, 
2018). However, the researchers employed only four stages: examine, decide, match, and launch 
(Figure 2). One of the reasons for adopting only four of the five steps is to limit the scope of this study 
to determining student responses. Figure 2 depicts the steps in development research. 

 

Analysis 
This research consists of a needs analysis, a literature review, and field studies at the research 

site. Field studies assessed the potential and learning process of the eleventh-grade MIPA 
(Mathematics and Natural Science) of SMAN 2 Bandar Lampung. Based on observations and 
interviews, it was found that the 2013 curriculum was adopted. The students were passive 
participants in the learning process. They tended to be passive and struggled to understand physics 
lessons since they were only taught theory and not practice. Some students had little interest in 
physics, while others enjoyed it. Learning media was less varied, with just repetitive options 
available. In terms of school facilities, Wi-Fi provides internet access. Students had cell phones, but 
they had not been used efficiently. 
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Figure 2. Flowchart of ADDIE Development Model with Five-Stage Gamification Design 

 
Design 

In the design stage, several considerations should be explored before embarking on designing 
and developing a gamified virtual reality educational application. One of these concerns is the 
alignment of motivational theories, gamification strategies, and instructional goals. As a result, the 
research design process was divided into four stages: checking, determining, matching, and 
launching (Huang & Hew, 2018). 

The step began with the examination performed during the analytical stage, namely 
observation. In the determining section, it was decided that the goal of gamification was to apply 
game strategies to learning activities to improve students' "participation" in teaching and learning 
activities, allowing them to master and fulfil all learning objectives. Furthermore, the motivation 
element was based on a synthesis of five motivation theories summarised by Huang and Hew, 
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suggesting that the available motivation aspects overlap, making it difficult to determine which is 
best. As a result, the researcher utilised the GAFCC motivation aspect (goal, access, feedback, 
challenge, and collaboration). These five motivational aspects were realised through gamification. In 
this research, the researchers used every available motivational aspect, including goal, access, 
feedback, challenge, and collaboration. This LMS contains the following elements: levels, missions, 
challenges, points, leaderboards, progress meters, narratives, points, and badges. Table 1 contains 
an explanation of each element. 

 

Table 1. Gamification Elements  
No Gamification 

Elements 

Description 

1 Level and 
Mission 

This web application design contains three levels corresponding to one 
chapter of topic matter. The inclusion of subject matter chapters to 
describe this level facilitates the development of game patterns. 
Completing subject matter sub-chapters describes the purpose of 
gamification. To complete a level, students must first complete a subject 
matter sub-chapter. Missions can be continued if students accomplish the 
previous mission by completing a quiz at the end of each level. 

2 Challenges  The challenges in the web application explain the learning activities in 
each subject area sub-chapter. The challenges of each subject area sub-
chapter may differ from one another. They are updated to reflect the 
design of the learning activities that have been prepared. 

3 Point Points stimulate participation, performance, competition, enjoyment, and 
effectiveness (Dermeval et al., 2019). In other words, the researchers 
want to encourage collaboration by introducing gamification features 
that improve student participation and help them maintain their efforts. 
Given that the app's intended audience consists of students who do not 
participate in physics, some extrinsic motivation, such as the desire to 
score higher, will assist them in exceeding their minimum expected 
requirements. 

4 Progress Bars A progress bar is also provided on the learning page and within the quiz 
to create a clear line to the quiz endpoint and to track their progress. 

5 Leaderboard The app has two leaderboards for individual quizzes and the overall 
score. The leaderboards serve to allow students to compare and compete. 
Separating the leaderboards gave students a good understanding of their 
progress on each item and overall performance relative to their peers. To 
further encourage participation and the achievement of learning 
objectives, achievements on the leaderboard can be applied to real-world 
rewards, such as bonus points to reward their efforts and quality time 
spent in the application.  

6 Meaningful 
Stories 

A meaningful story is an aspect of game design unrelated to player 
performance. Narrative context can be used in games to contextualise 
activities and characters, providing meaning beyond the quest for points 
and achievements (Kapp, 2012). The story in this article is set on the 
fictional planet Asgard, which is attacked by earth creatures due to its 
abundant natural resources. Then Asgard lost in the middle of the battle 
and requested assistance from the universe's academics (students) in 
developing a rubber weapon based on solid elasticity material.  

7 Badges Badges are a more powerful version of points, a visual representation of 
some of the user's achievements in the system (Werbach & Hunter, 2012). 
They can be earned and collected in a gamified environment. Badges can 
be earned by accumulating certain points or engaging in specific in-game 
activities (Werbach & Hunter, 2012).  
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Matching motivational elements was done to determine the appropriateness of motivational 
elements and gamification mechanisms. This is consistent with Zainuddin et al.'s research, which 
found that many gamification studies fail to explain the theoretical relationship between gamification 
elements and their underlying mechanisms (Zainuddin et al., 2020). This design incorporates 
gamification elements, which create an engaging learning environment and encourage student active 
participation. This step seeks to foster an interactive, dynamic, and enjoyable environment within 
the virtual learning space. Launching the virtual reality design in the LMS is a step toward providing 
an innovative and interactive learning experience. It can improve understanding of complex concepts 
by creating a more realistic and engaging learning environment. Thus, integrating VR into the LMS 
seeks to add a new dimension to education, increase students' participation, and create a more 
engaging and immersive learning environment. 

 

Development 
At this stage, the developed media's material and media validation were completed. Material 

validation considered content feasibility, presentation feasibility, language assessment, and 
gamification assessment (Deterding et al., 2011). The media validation encompassed software, user 
interface, user experience (Smaldino et al., 2014), and gamification assessment (Deterding et al., 
2011) 

 

Implementation 
The implementation stage began once the product had been validated by two validators, 

namely material validators and media validators. The product was then evaluated in a limited trial 
in which up to ten students from class XI MIPA participated to determine their responses. The stages 
of implementation are explained in the appendix. 
 
Evaluation 

The evaluation stage includes formative evaluation consistent with the study objectives, 
including determining the practicality of the developed media. The purposive sampling technique 
was utilised with ten students. The sampling criteria were high schools that apply the 2013 
curriculum and eleventh-grade high school students that have studied solid elasticity materials 
utilising an LMS. The research instruments included observation sheets, questionnaires, and graded 
scales. The researchers recruited ten students from class XI MIPA of SMAN 2 Bandar Lampung to 
participate in this research. These students were chosen because of their prior experience with LMS-
based physics education. Although the gender distribution was not uniform, the participants were 
similar in that they attended the same department and school. First, the students were introduced to 
the concept of an interactive learning environment and the principles of learning participation. The 
pre-class stage took 20 minutes to complete. Following that, they were given a 15-minute quiz. The 
quiz consisted of multiple-choice questions and aimed to evaluate the pre-class activity, so students 
had the same knowledge when learning activities. The data collection procedure was to select 
respondents, introduce the media to respondents, explain the purpose of developing learning media, 
conduct media trials, collect responses from respondents, and conduct data analysis. The data was 
analysed descriptively, using both qualitative and quantitative methods. The collected data was 
analysed using a Likert scale. The percentage of feasibility was calculated using the following 
equation (Sugiyono, 2014): 
 

𝑃 =
∑𝑥

𝑆𝑀𝐼
 𝑋 100% 

Description: 

P = Percentage 
∑x = Total score 
SM = Maximum score 
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The calculation of the overall percentage was performed with the following equation (Michael et al., 
1991): 
 

𝑃 =
𝐹

𝑁
 

Description: 
F = Overall percentage 
N = The number of subjects 
P = Percentage 
After that, the results of the percentage score are categorised with the assessment criteria in Table 
2 (Michael et al., 1991). 
 

Table 2. Score Interpretation 

Interval Criteria 

0  x  20% Highly not Feasible 

20%  x  40% Less feasible 

40%  x  60% Moderately Feasible 

60%  x  80% Feasible 

80%  x  100% Highly Feasible 

 
 

RESULTS AND DISCUSSION 

This section presents the research results to determine the development process of an LMS 
that incorporates gamification and virtual reality to support students' participation. The findings are 
divided into three subsections to address the research questions. First, the LMS development process 
is based on the design framework and motivation theory, as Figures 1 and 2 illustrate. The second is 
to conduct an LMS feasibility analysis. Third, consider how students respond to the LMS 
incorporating gamification and virtual reality. 

 

The Development Process of Fisikawaii Adventure LMS 
This study reveals that the LMS development process consists of several structured steps. The 

first step was needs analysis, which involved a literature review to identify relevant concepts for 
developing the LMS. Field studies were also conducted to assess the potential and learning process 
at SMA Negeri 2 Bandar Lampung. Furthermore, the design stage combined the five-stage 
gamification design model with GAFCC motivational elements (goal, access, feedback, challenge, and 
collaboration). The learning foundation was based on solid elasticity learning material in the 2013 
curriculum.  

The LMS was built with WordPress (an open-source content management system). To create 
the LMS, the researchers used the LearnDashLMS plugin (an extension added to the WordPress 
website to modify and develop its main functions) in the following procedures: 

1. Creating a site identity with domain: fisikawaii.my.id. 

2. Purchasing hosting as a database at idCloudHosting.com.  

3. Installing WordPress CMS on the fisikawaii.my.id site. 

4. Installing BuddyBoss theme from Buddyboss.com. 

5. Installing all the plugins listed in Appendix 1, especially the LearnDashLMS plugin. 

6. Customising the site's interface by considering the user interface (UI). 

 
The age of users, particularly teachers and students, must be considered when designing an 

LMS. To accommodate the age difference, the design employed Web 2.0 layout principles. The colours 
chosen were based on a flat palette, with navy as the primary colour, which was less likely to bore 
students and promote their participation in learning. The typography, such as "Inter" for the title and 
"Maven Pro" for the paragraphs, was chosen to improve readability. The design supported formal 
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education's characteristics while remaining simple and appealing. The LMS Fisikawaii Adventure 
was designed with two navigation menus, one for smartphones and one for computer/laptop users 
(see Figure 3).  
 

 
(a) 

 
(b) 

Figure 3. (a) Computer Display, (b) Smartphone Display 
 

Deciding the Motivational Elements 
Based on the assessment of potential problems, it was known that students frequently used 

smartphones during teaching and learning activities, resulting in decreased learning participation. 
The school also has a WiFi network. As a result, the researcher decided to improve student 
participation by combining virtual reality gamification with the flipped classroom learning model. 
Students were encouraged to take part in pre- and post-class activities. Feedback was given when 
they performed well in each activity. The researchers gave students flexibility without forcing them 
to engage fully. Purpose, access, challenge, feedback, and collaboration were all motivational 
elements integrated into this project. 

 
Matching Motivational Elements with Level 1 Gamification Mechanisms 

In the basic level pre-class activities, researchers applied problems from the planet Asgard, 
which is abundant in natural resources. One day, alien creatures from Earth attacked the planet 
Asgard. Maca, King of Asgard, ordered the Minister of Defense to fight back. However, the Asgard 
army struggled to compensate for earth creatures' abilities during the resistance. Figure 4 depicts 
the King of Asgard's open letter to academics and researchers, requesting their assistance in 
developing weapons to combat earth invaders.  

 

 
 

Figure 4. A Letter to Academics 
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In the pre-class activity, a narrative about training with rubber guns and concepts of elasticity, 
plastic, stress, strain, and young modulus are supplied. To achieve goals through instruction, 
feedback, and teamwork, the researchers educate the participants about the class regulations and 
the main activity. Trainee badges indicate successful completion of pre-class exercises before the 
deadline, followed by responses to questions posed by the teacher. A pre-class inquiry can be, "Based 
on what the guide has explained, what are elastic and plastic objects?" In addition to answering 
questions, students can ask questions in the discussion forum. The questioner is awarded a junior 
thinker badge, while the student who answers receives a pro trainer badge. Completing the pre-class 
reflection activity will help students be better prepared to discuss with their teacher and peers. 

Classroom activities are carried out using a battle system between squads to foster 
collaboration. The battle consists of three rounds with varying difficulty levels to respond to the 
challenge. Students receive adventure badges as immediate feedback after completing the four-
round challenge. Post-grade level (one) activities that address access and challenges and quizzes are 
provided within a set time frame. The quiz is optional; students are free to complete it or not. Figures 
6 and 7 show how students are awarded badges and points. Quizzes improve the experience of 
accessing additional learning opportunities, but students can take them. At the end of each week, the 
total number of points and badges earned will be displayed on the leaderboard in Figure 8. As a result, 
students can track their progress and compare it to their peers. 

 
Matching Motivational Elements with Level 2 Gamification Mechanisms 

The intermediate-level pre-class activity tells how a rubber weapon is created and designed. 
During the mission, students developed and applied Hooke's law equation to calculate the spring 
constant and potential energy of a spring. The one-step trainee badge and battle points are used to 
track the completion of pre-class learning exercises (feedback). Then, 100 battle points will be 
awarded to students who ask questions and complete the one-step of the junior thinker badge. 
Students who answer questions and complete the pro trainer badge (collaboration) one-step will 
earn 150 battle points.  

In intermediate-level classroom activities, students recount the narrative reading material and 
identify questions in the discussion forum for the teacher to clarify (objective). Students who answer 
will be awarded 100 battle points, while those who ask will receive 50 (feedback). To achieve 
challenge and collaboration, students are given a three-session practicum in the school laboratory, 
which focuses on investigating Hooke's law equation to determine the spring constant and potential 
energy in single, series, and parallel circuits. Students will earn 300 battle points, 16 keys, and 15 
gems as feedback.    

Quizzes are given regularly during post-intermediate level activities to address access, 
challenge, and feedback. The quiz is optional, and students can choose whether or not to complete 
it. Those who complete the post-class activity will receive 400 battle points and a one-step senior 
adventure badge. Quizzes improve the experience of accessing additional learning opportunities, 
but participants can take them or not. 

   
Matching Motivational Elements with Level 3 Gamification Mechanisms 

High-level pre-class activities provide a story about the characteristics of an effective rubber 
weapon. Students examine the grids and prepare tools and materials for the practicum in the 
laboratory.  

During activities in high-level classes, teachers review the tools and materials supplied by 
students. To overcome challenges and encourage teamwork, students are given the task of 
determining the constant of rubber springs and the potential energy of rubber springs placed 
individually, in series, and in parallel from three different colours of rubber. Then, they decide which 
composition is best suited for usage as a bullet in a rubber weapon. Answers are delivered as files 
and then uploaded to the designated column. As a result of completing the last adventure, players 
will receive 300 battle points, 16 keys, 15 gems, and a junior adventure badge. Furthermore, the final 
mission test is offered to evaluate the material of solid elasticity (challenge). Six hundred battle 
points, 100 keys, 100 gems, and the AI Physicist badge are awarded for completing the Asgard 
mission's final tests (feedback).  
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High-level post-class activities culminate in a farewell narrative. A certificate of participation 
is given as proof of completing the Asgard rescue mission and creating an attractive and effective 
rubber gun bullet (feedback). Students who want extra points can complete an optional bonus task 
(access). 

 
Launching Gamification Design into Learning Activities 

In this context, game principles and elements such as points, levels, challenges, rewards and 
competition are used to create a more fun and interactive learning experience for students (see 
appendix). 

 
Launching Gamified Learning Activity Design into Virtual Reality 

The non-immersive virtual reality technology used by utilising 360° images that can be clicked 
in all directions aims to create a learning experience tailored to students' needs. See Table 3.  
 

Table 3. Integration of Gamified Learning Activities into Virtual Reality  

Narrative Virtual Reality 
Asgard is a planet abundant with natural riches 
and minerals. One day, aliens from Earth 
assaulted the planet Asgard. Maca, King of 
Asgard, ordered the defence minister to fight 
back. However, Asgard warriors found it 
impossible to compensate for the earth species' 
abilities during the resistance. Let us observe 
the activity on this planet. Almost the entire 
planet Asgard has been governed by earth 
creatures, which is terrible given other 
creatures' hunger. It appears that the king sent 
a letter. Let's fighters read it. 

 

 
 

Narration can guide users through a virtual reality experience by providing context and 
direction. It creates a deeper level of immersion, where the user feels completely involved in the story 
and visual environment. It also helps present information or learning concepts in an organised and 
easy-to-understand way through bullet points. 

 

Launching Gamified Learning Activity Design into the LMS 
Launching the gamified learning activity design into the LMS involves gradually integrating 

game features into the online learning platform. This process entails personalising materials and 
gamification strategies like points or awards. See Figure 5. 
 

 
(a) 

 
(b) 
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(c) 

 
(d) 

Figure 5. (a) Initial Level, (b) Level 1, (c) Level 2, (d) Level 3 

Levels are divided into four levels, with level 0 as the default level for newly registered 
students. Each level contains a mission that must be fulfilled. In Fisikawaii Adventure, points are 
classified into three types: key points, gems, and battle points. Key points are used to unlock further 
material. Gems can be redeemed for rewards and battle points to compete with their peers (see 
Figure 6).  

 

 
Figure 6. Types of Points 

 
The next game element is badges. In this context, badges are used to visually recognise 

students' achievement, participation, or success in learning activities (see Figure 7). 
 

 
 

Figure 7. Types of Badges 
 

There are 15 badges available in the Fisikawaii Adventure LMS. Earned badges are light in 
colour, whereas unearned badges are slightly opaque. Figure 8 shows how leaderboards can be 
integrated into the LMS to display and compare student achievement while increasing participation. 
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Figure 8. Leaderboard 

Leaderboards provide insight into students' accomplishments and activities. They may see 
how far they have progressed toward the learning objectives and where they stand compared to their 
peers. Leaderboards let teachers monitor students' learning progress and participation. It allows the 
teacher to provide feedback or further support to students requiring additional assistance. 

 

Launching Virtual Reality Design into LMS 
Launching the virtual reality design into the LMS was done with the help of the WP-VR plugin 

(see Figure 9). With this plugin, virtual reality can be realised quickly. First, the researchers selected 
the 360o images, uploaded them in WP-VR, connected the scene, and added hotspots. 
 

 

Figure 9. Virtual Reality and LMS Integration 
 

The Feasibility of Fisikawaii Adventure LMS 
Evaluation of the feasibility of the LMS was carried out by formative evaluation. Material expert 

assessment includes content feasibility, presentation, language, and gamification. Media experts 
include aspects of software, user interface, user experience, and gamification. The results of the 
validity assessment can be seen in Table 4. 
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Table 4. The result of Validity 
Validation Aspect Percentage Average Category 

Material 

Content Feasibility 86% 

85,5% Highly Feasible 
Language Feasibility 86% 

Language Assessment 82% 

Gamification Assessment 88% 

Media 

Gamification Assessment 85% 

87,25% Highly Feasible 
User Interface 90% 

User Experience 86% 
Gamification Assessment 88% 

  
The validator's responses were positive in all aspects of the assessment. However, there were 

minor revisions related to the LMS. Revisions came from material experts related to formula writing 
and the addition of a bibliography. See Figure 10. 

 

 

(a) 

 

(b) 

Figure 10. Formula Layout Improvements (a) Before Revision, (b) After Revision 
 

Based on the suggestions from the validators regarding the developed Fisikawaii Adventure 
LMS, the researchers revised it to improve the product's shortcomings. The researchers added the 
WP QuickLatex plugin to overcome the formula writing issues. 

 
Students’ Response to Fisikawaii Adventure LMS 

Students who participated in the limited trial showed positive responses to the LMS. They saw 
gamification technology and virtual reality as a fun and interactive learning experience. In addition, 
they also felt immersed in the storyline presented. See Table 5. 
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Table 5. Students Responses toward Fisikawaii Adventure LMS 
Assessed Aspects Validity (%) Description 
Learning 92% Excellent 

Material 93% Excellent 

User Interface 93% Excellent 

Software 92% Excellent 

 
This research displays an LMS's design, development, and initial implementation with a 

gamification approach combined with virtual reality (Fisikawaii Adventure) to promote 
student participation. Gamification is one approach to increasing student participation (Mazarakis, 
2021). Fisikawaii Adventure was designed to create an immersive experience with high involvement 
and participation in learning. Regardless of manner, student participation should be for educational 
purposes (Bulger et al., 2008). To do so, the students' profiles and the existing educational facilities 
must be considered (Da Rocha Seixas et al., 2016). This study revealed that achieving goals in the 
attitudinal (motivation and interest), cognitive (understanding and thinking), conceptual 
(knowledge and concepts), and instrumental (skills and application) aspects when aligned with 
educational goals, can act as a strong participation factor in learning (Da Rocha Seixas et al., 2016). 

In contrast to the previous research's design approach for generating virtual reality 
gamification (Roshanpour & Nikroo, 2022), the Fisikawaii Adventure design framework is based on 
GAFFCC's five-stage design framework and motivational features(Huang & Hew, 2018). The design 
framework and motivating elements can help developers learn more about the alignment of 
gamification aspects, motivational factors, and learning objectives. Similarly, (Schöbel et al., 2020) 
advocate for integrating extensive theoretical basis and user expectations. Adding incentive features 
without a clear rationale can squander students' time (Morschheuser et al., 2018). As a result, this 
research can help practitioner gamification developers understand how to integrate gamification 
components, theories, and instructional goals.  

Overall, this study found that virtual reality gamification had a favourable impact on learners. 
Badges (for example, senior adventure badges) are used in games to remind students that completing 
assignments before the deadline is the intended outcome. This is consistent with the assumption that 
creating meaningful goals in learning might boost students' motivation to complete the intended task 
(Da Rocha Seixas et al., 2016). Previous studies have shown that when learners are given clear and 
precise goals, such as completing quizzes on Moodle, they will be awarded badges. As students gain 
badges, their involvement improves (Imran, 2019).  

Badges give learners positive feedback if they complete activities on time. It reinforces their 
conduct by indicating that they have achieved their goals. According to (Uanhoro & Young, 2022), 
such feedback serves as positive reinforcement, increasing the likelihood of repeating the conduct. 
Our findings also suggest that positive feedback leads to higher-quality work. 

Gamified learning allows learners to face a variety of problems. Although several skill levels 
are available, students can choose the level of effort that is most comfortable for them, such as in each 
post-class quiz from level 1 (remembering and understanding) to level 3 (evaluating and creating). 
This allows learners to exercise autonomy (Sailer et al., 2017). According to self-determination 
theory, meeting the desire for autonomy might improve intrinsic motivation to complete a task 
(Dunn & Zimmer, 2020). This approach is also consistent with the accomplishment need theory, 
which claims that most people seek out new challenges (McClelland, 1961), resulting in emotions of 
competence.  

Virtual reality is an excellent way to engage students in a real-world learning experience. The 
tale will be conceptualised using 360-degree pictures, allowing students to immerse themselves in 
it. The assertion by Garcia (Garcia-Marquez & Bauer, n.d.) that the usage of narrative is rarely 
examined in gamification research implies that further research is needed on how to build a story in 
gamification research. 

Lin et al. indicated that virtual reality elements such as immersion, interactivity, immediacy, 
aesthetics, and presentation rigour promote cognitive benefits, affecting engagement and learning 
effectiveness (Lin et al., 2020). The researchers may claim that the findings of this research suggest 
that learners who learned using Fisikawaii Adventure LMS integrated gamification and virtual reality 
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have greater levels of participation than learners who did not utilise Fisikawaii Adventure LMS. This 
finding is consistent with earlier research findings (Lin et al., 2020). Roshanpour and Nikroo found 
that gamification and virtual reality lead to better levels of motivation and involvement in sports 
learning, which is similar to the findings of this study (Roshanpour & Nikroo, 2022). Similarly, 
Sharhorodska discovered that gamified virtual reality environments increased learner interest and 
involvement in astronomy lectures (Sharhorodska, 2019).  

Two validators, media and material experts, reviewed the feasibility of the Fisikawaii 
Adventure LMS. The evaluation findings suggest that the LMS is of excellent quality and appropriate 
for physics learning (see Table 4). Media experts evaluated the compatibility of software elements, 
user interface, user experience, and gamification design. Subject matter experts assessed 
instructional content, virtual reality presentation, language, and the balance of difficulties in 
gamification. 

The design revision focused on correcting formula writing problems in the prior version. 
Formulas that were previously inaccurate or unclear have been modified with correct notation and 
simpler calculation processes (Figure 10). These improvements increase the design's quality and 
clarity, give a better user experience, and assure a deeper knowledge of the physics principles 
provided.  

Students reacted positively to the LMS, making the learning experience more interesting and 
interactive (see Table 5). This favourable influence, in turn, promotes students' engagement in better 
learning the subject topic (Da Rocha Seixas et al., 2016). The study found that the graphical and 
aesthetic look met the user's expectations (see Table 5). This is reflected in the user-friendly 
navigation, intuitive layout, and visually appealing design. Learners appreciated how the design 
made it easy to access learning content, showed information clearly, and allowed for smooth 
interaction. The adaptable design and well-integrated features have resulted in a pleasing user 
experience, increasing the attractiveness and effectiveness of the Fisikawaii Adventure LMS in aiding 
learning. In addition, learners' appraisal of the learning objectives of Fisikawaii Adventure reveals 
that they are motivated to acquire more knowledge utilising the virtual reality integrated 
gamification technique, consistent with the previous findings (Škola et al., 2019).  

From a pedagogical standpoint, this research helps to clarify the implementation environment 
and methods. Combining gamification and virtual reality into a flipped classroom format necessitates 
a high level of pedagogical, technological, psychological, and content knowledge. This study is a 
valuable resource for educators and practitioners unfamiliar with gamification and virtual reality to 
identify when and how to include them in learning activities. This study can assist them in 
understanding what elements may influence the implementation outcome by providing a complete 
description of the situation. The LMS implementation can be accessed via the link 
(www.fisikawaii.my.id)  
 
The Limitation of the Research and Future Research 

Although the overall findings of the research were mainly positive, some limitations should be 
noted. The research has limitations. First, the study was limited to a single institution with a small 
sample size. As a result, the generalizability of the research results must be considered with caution. 
Nonetheless, the sample and location used in this research are enough to evaluate educational 
interventions. However, the researchers will take advantage of the opportunity offered by the 
limitations to conduct further research. In other words, future research will use larger sample sizes 
and diverse disciplines to better understand the combination of virtual reality and gamification. The 
researchers also recommend that the LMS be improved by considering user expectations. 
 

CONCLUSION 

The researchers showcased how Fisikawaii Adventure, a gamification and virtual reality 
integrated LMS, was designed and implemented to improve students' participation. This research 
employs the ADDIE development model in a step-by-step approach to analyse, design, develop, 
implement, and evaluate the LMS. The five-stage design framework and GAFCC (goal, access, 
feedback, challenge, and collaboration) motivational factors were applied during the design stage. 

http://www.fisikawaii.my.id/
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The evaluation involved 10 grade XI MIPA students from SMA Negeri 2 Bandar Lampung who 
participated in the trial.  

The findings indicate that the creation of the LMS went through various stages. The processes 
included curriculum analysis, learner context, and technology affordability assessment. The primary 
goal of Fisikawaii Adventure is to improve student learning participation by including them in 
missions and challenges. Goal motivation, access, feedback, challenge, and collaboration were utilised 
to accomplish this purpose. Furthermore, the gamification components of stages, missions, 
challenges, points, leaderboards, progress meters, and narration were utilised. The third phase is to 
synchronise the gamification design into learning activities with virtual reality. The Fisikawaii 
Adventure is an effective way to enhance student participation. Feasibility is determined by material 
and media evaluation. The material experts scored 85.5% in the highly feasible category, whereas 
media experts gave an average score of 87.25%. The Fisikawaii Adventure received a very favourable 
response from students, with a percentage score of 86.4% in the highly practical category. Students 
showed high interest and passion in following the missions and challenges offered. 

The outcome is that this research can help educators and practitioners understand how to 
include gamification and virtual reality in physics education. The use of emerging technologies in 
learning is gaining popularity, and this research adds to our understanding of how gamification and 
virtual reality can facilitate learning. Furthermore, considering the prospective benefits of 
gamification and virtual reality in education, the research advises expanding its use. To achieve this 
goal, additional experimental investigations with more participants and longer periods are 
recommended to increase the statistical significance of the findings. This study recommends that 
educators use the Fisikawaii Adventure LMS to enhance learning participation.  
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APPENDICES 

Table 6. Software Utilized 
No Software Function 

1 Google Chrome Access the website dashboard 
2 Safari Access the website dashboard 
3 Canva Edit images in gamification media 
4 Wordpress.org Content Management System 
5 Cloudflare Provide access speed to website visitors 
6 Plugin learnDash LMS LMS 
7 Plugin elementor pro Make it easier to design a website 
8 Plugin Elements Kit Pro Additional design elements  
9 Plugin video resume for learndash Resume learning video 
10 Plugin Essential Addon For 

Elementor 
Additional design elements  

11 Plugin BB Press Create a discussion system  
12 Plugin BuddyPress Create a social media forum so students can create 

groups  
13 Plugin Gamipress pro Create a game system 
14 Plugin Embed Press Embed links in the subject matter 
15 Plugin WP Rocket pro Optimise the website database 
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Table 7. Level 1 Gamified Learning Activity 
Time Activities  Gamification Strategy Motivational 

Elements 
Pre-
class 

Accessing learning materials through 
technology (smartphones and 
computers). Reading narration 
material: 
 Understand the mission 
 Meet the guide 
 What's allowed and what's not 
 Rubber weapon 
 Rubber weapon optimisation 
 Meet other fighters 
 Bring your gear 
Online Discussion 

 Reward students with 
120 battle points for 
completing pre-class 
activities 

 Reward 100 battle 
points and unlock 1 
step to earn the junior 
thinker badge for 
students who ask 
questions  

 Reward 150 battle 
points and unlock 1 
step to the pro trainer 
badge for students 
who answer questions. 

 Reward the Helper 
Warrior badge and 10 
gems for students who 
help Nova 

Goals  
Feedback 
Collaboration 

Whilst-
class 

Explaining the narrative reading 
material, identifying questions in the 
discussion forum, studying the 
relationship between stress, strain, 
and modulus of elasticity, hands-on 
practice, and summarising the 
learning.  

 Reward students 100 
battle points for 
answering questions 
correctly and 50 for 
asking questions. 

 Reward students with 
300 battle points and 
one key if they 
complete three rounds 
of practice questions 
and unlock 2 steps to 
earn the Junior 
Adventure badge. 

Goals 
Challenge  
Feedback  
Collaboration 

Post-
class 

Quiz  Reward students with 400 
battle points, 2 keys, and 2 
gems, as well as unlock 1 
step to earn the Senior 
Adventure badge. 

Access  
Challenge  
Feedback 

 

Table 8. Level 2 Gamified Learning Activity 
Time Activities  Gamification Strategy Motivational 

Elements 
Pre-
class 

Accessing learning materials 
through technology (smartphones 
and computers). Reading narration 
material: 
 The best weapon formula 
 Design and build 
 Meeting Other Warriors II 
Online Discussion 

 Reward students with 
100 battle points and 
unlock 1 step towards 
earning a trainee badge 
if they complete pre-
class activities. 

 Reward 100 battle 
points and unlock 1 
step to earning the 
junior thinker badge 

Goals  
Feedback 
Collaboration 
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Time Activities  Gamification Strategy Motivational 
Elements 

for students who ask 
questions.  

 Reward 150 battle 
points and unlock 1 
step to a pro trainer 
badge for students who 
answer questions. 

Whilst-
class 

Restate the narrative reading 
material, identify questions in the 
discussion forum, formulate 
Hooke's law equation to determine 
the spring constant and potential 
energy, hands-on practice, and 
summarise the learning.  

 Reward students 100 
battle points for 
answering questions 
correctly and 50 for 
asking questions.  

 Reward students with 
300 battle points, 16 
keys, and 15 Gems, and 
unlock the 1-step 
Junior Adventure 
badge. 

Goals 
Challenge  
Feedback  
Collaboration 

Post-
class 

Quiz  Reward students with 400 
battle points and 10 keys 
and unlock 1 step to earn 
the Senior Adventure 
badge. 

Access  
Challenge  
Feedback 

 

Table 9. Level 3 Gamified Learning Activity 
Time Activities  Gamification Strategy Motivational 

Elements 
Pre-
class 

Accessing learning materials 
through technology 
(smartphones and 
computers). Reading 
narration material: 
 Apply data acquisition 
 National research agency 

Asgard 
 Prepare everything 
Online Discussion 

 Reward students with 150 
battle points, 5 gems, and 5 
keys, and earn trainee badges. 

Goals  
Collaboration 

Whilst-
class 

Checking tools and materials, 
end-of-semester 
examinations, and hands-on 
practice. 

 Reward students with 600 
battle points, 100 gems, and 
100 keys. As well as the AI 
Physicist badge,  

 Reward students with 300 
battle points, 16 keys, and 
15 Gems, and unlock the 1-
step Junior Adventure 
badge. 

Goals 
Challenge  
Feedback  
Collaboration 

Post-
class 

Quizzes and creative project 
assignments. 

 Reward students with 400 
points, 50 gems, and 150 keys 

Access  
Challenge  
Feedback 

 


