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ABSTRACT

Engagement and motivation are critical factors in effective learning, particularly in educational
contexts that require deep understanding and retention, such as architectural history. This
study investigates the role of gamified learning in the metaverse as a tool to enhance student
engagement and motivation. Using the Spatial platform, a virtual learning environment was
developed where participants interact with digitally reconstructed historical landmarks
and complete tasks that explore architectural styles, techniques, and cultural contexts. The
research evaluates the impact of this immersive approach on learning outcomes by focusing
on participant engagement and intrinsic motivation. A mixed-methods approach is employed,
collecting data through pre-and post-tests, engagement questionnaires, usability surveys, and
in-game analytics such as task completion rates and time spent in the virtual environment.
Qualitative insights are gathered through interviews to understand user perceptions of the
gamified experience. These results show that metaverse-based gamified learning can make
people more interested and motivated, making it a great way to teaching architectural history
and other complex subjects.
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1  INTRODUCTION

Technology facilitates access to information and promotes knowledge growth
and exchange, but teachers still need to figure out how to boost students’ motivation
and engagement [1, 2]. Many attempts have been made to create creative teaching
methods that will increase students’ concentration, commitment, and retention of
the subject matter. Among other strategies, educators have recently started looking
into how gamification could enhance student learning [3].

Ali, M. (2025). Fostering Engagement and Motivation: Evaluating Gamified Learning in the Metaverse for Architectural History Education. International
Journal of Interactive Mobile Technologies (i/IM), 19(6), pp. 48-59. https://doi.org/10.3991/ijim.v19i06.53841

Article submitted 2024-12-17. Revision uploaded 2025-01-20. Final acceptance 2025-01-22.
© 2025 by the authors of this article. Published under CC-BY.

48 International Journal of Interactive Mobile Technologies (iJIM) iJIM | Vol. 19 No. 6 (2025)


https://online-journals.org/index.php/i-jim
https://online-journals.org/index.php/i-jim
https://doi.org/10.3991/ijim.v19i06.53841
https://online-journals.org/
https://online-journals.org/
mailto:miramali@oc.edu.sa
https://doi.org/10.3991/ijim.v19i06.53841

iJIM [ Vol. 19 No. 6 (2025)

Fostering Engagement and Motivation: Evaluating Gamified Learning in the Metaverse for Architectural History Education

As a cutting-edge technology that could transform many aspects of our lives, the
metaverse concept has received a lot of attention recently. The metaverse a virtual
reality environment allows users to interact simultaneously with one another and a
digitally created environment. Although the metaverse has historically been primar-
ily associated with games and entertainment, its potential impact on education and
student engagement is becoming more and more apparent [4].

In architectural education, the metaverse is also being used increasingly often [5].
Conventional education frequently has trouble keeping pupils interested and moti-
vated, which can cause them to stop studying and provide less than ideal learning
results. In order to create a more engaging and rich learning environment, educa-
tors and students are actively working to take advantage of the metaverse immer-
sion and interaction [6].

One of the major issues in teaching architecture and civil engineering in many
countries is teaching construction. Because architectural components (structure,
foundations, facades, etc.) are frequently concealed in existing structures, students
frequently struggle to comprehend how they materialize constructively. Site visits
have become crucial since the majority of relevant learning resources, which demon-
strate these features through writing and visuals, are insufficient for architecture
students [7]. However, there are several disadvantages to site visits to construction
sites, including security hazards that require specialized insurance or transportation
to locations that aren’t usually reachable by public transportation.

Augmented reality (AR) visits to works in a metaverse setting can be used to
enhance conventional media in the field of architecture education, which is encour-
aged by a context where students are digital natives. A novel paradigm based on
technologies such as AR, virtual worlds (VWs), mirror worlds (MWs), and lifelogging
is represented by the metaverse, immersive, and interactive settings [8].

Gamification components are essential to the metaverse learning process because
they apply game design concepts to improve user engagement and participation [9].
Gamification gives students a more engaging and joyful educational experience
by including components such as challenges, incentives, and social engagement.
Though the metaverse has enormous educational potential, it is still difficult to
implement gamification in a way that improves user learning experiences.

2 LITERATURE REVIEW

[10] investigated using gamification in education to increase student engagement
and motivation. The report also makes ideas for successfully using gamification in
education, such as explicitly identifying learning objectives and matching them to
game elements, giving fast feedback, and fostering teamwork. Furthermore, the possi-
ble obstacles of gamification in education are discussed, such as the danger of instilling
extrinsic motivation, the impression of gamification as a gimmick, and the necessity
to ensure that gamified learning activities correspond with learning objectives.

[11] examined the impact of gamification on the education industry, with an
emphasis on improving metaverse-based learning among university students. This
study establishes a conceptual framework and finds variables from all three mod-
els. These characteristics were utilized to develop the structured questionnaire.
Acceptable hypotheses demonstrated a substantial link between GAM, SN, PBC, and
MBL adoption. ATT had a favorable correlation with the GAM for adopting MBL.
PU is significantly associated with TRU and ATT, respectively. PU and PEoU showed
no significant correlation with INS or DIS. PEoU also had non-substantial contact
with TRU or ATT.
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[12] created a metaverse virtual learning management model utilizing gamifi-
cation techniques (MVLM-Gt model) and assessed its effectiveness. The MVLM-Gt
model was shared with seven specialists, who subsequently completed an appro-
priateness survey. The MVLM-Gt model included four primary elements: inputs,
learning, evaluation, and feedback. The learning pathway included five phases:
motivation and goal establishment, content formulation, interaction and involve-
ment, practice and assignments, and recap and feedback. The specialists evaluated
the MVLM-Gt model as exceptional (mean = 4.82, SD = 0.38). The findings indicated
that the MVLM-Gt model could enhance students’ overall experience.

[13] presented a gamified online tool for architecture education that uses a
metaverse foundation. Eduverse uses game-engine technology to create a multi-
layered infrastructure that incorporates computational methodologies, content
development, and user experience design, reimagining the traditional curriculum.
The system’s efficacy is measured by comparing it to current digital pedagogy litera-
ture and analyzing user input after evaluating a live version.

[14] analyzed the conception and implementation of immersive, gamified expe-
riences within the metaverse to enhance student learning. We examine the theoret-
ical underpinnings of gamification and immersive learning and demonstrate how
these concepts can be effectively leveraged in a metaverse context to boost student
engagement and motivation. They conclude by exploring the potential of gamified
learning in the metaverse and suggesting directions for future study and advance-
ment. Their study contributes to the growing body of research on education in the
metaverse and provides useful guidance for educators and instructional designers
who want to take advantage of this new technology’s potential for innovative teach-
ing and learning.

3 METHODOLOGY

This study employed a mixed-methods approach to investigate how metaverse-
based gamification impacts student engagement and motivation in historical archi-
tecture courses. Central to this research was the development of the Near East
Civilization Metaverse Game, a gamified virtual learning environment designed
using the spatial platform. This environment provided participants with an immer-
sive experience, enabling them to explore digitally reconstructed landmarks and
interact with tasks related to the architectural styles, techniques, and cultural tradi-
tions of Mesopotamian civilizations.

3.1 Development of the metaverse game

The Near East Civilization Metaverse Game was a key component of this
study, designed to simulate a historical classroom and foster engagement through
gamification.

3.2 3D modeling and reconstruction

Landmarks from Near Eastern civilizations were meticulously reconstructed
using Blender to ensure historical and cultural accuracy. Architectural details, such
as inscriptions, textures, and artifacts, were integrated to provide an authentic and
educational experience. The 3D modeling and reconstruction are depicted in Figure 1.
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Fig. 1. 3D modeling and reconstruction of Mesopotamian architecture,
creating an immersive educational experience

Interactive features. Gamified elements, including quizzes, artifact discovery
tasks, and narrative-based storytelling, were added to enhance participation.
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Fig. 2. Interactive features enhancing gamified learning through quizzes, exploration,
and storytelling in a virtual environment
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A token and reward system encouraged users to complete tasks, explore virtual
environments, and achieve milestones. Figure 2 represents interactive features in
gamified learning.

3.3 Integration and optimization

The 3D models were imported into Unity 3D, where the Spatial SDK enabled features
such as avatar navigation, real-time user interaction, and compatibility across devices
(e.g., VR headsets, mobile devices, and desktops). The game was optimized for perfor-
mance and accessibility to ensure seamless interaction for a wide range of participants.

Study design. Participants were divided into two groups to evaluate the effec-
tiveness of the metaverse game.

1. Traditional Group: Engaged in conventional teaching methods, such as lectures
and textbook-based learning.

2. Gamified Group: Used the Near East Civilization Metaverse Game, completing
interactive tasks, exploring reconstructed landmarks, and participating in gami-
fied activities.

3.4 Gamified activities and engagement metrics

The Near East Civilization Metaverse Game incorporated activities designed to
measure engagement and learning outcomes.
Gamified activities

e Exploring reconstructed historical landmarks.

e Completing quizzes and challenges related to architectural styles and cultural
contexts.

e Collecting tokens and earning rewards for task completion.

Engagement metrics. Time Spent on Activities: Total time participants spent
navigating and interacting in the virtual environment.

Frequency of Interactions: Number of meaningful in-game actions, such as
artifact clicks, completed tasks, and peer collaborations.

3.5 Data collection methods

A combination of quantitative and qualitative methods was used to evaluate the
impact of the gamified metaverse environment.

Intrinsic Motivation Inventory (IMI). Pre- and post-tests measured partici-
pants’ motivation, perceived competence, and interest in the learning process.

In-Game Analytics: Data such as task completion rates, tokens earned, time spent
in the game, and interaction frequency was collected to assess engagement.

Usability Testing: Engagement surveys and usability questionnaires assessed the
ease of use, satisfaction, and overall effectiveness of the metaverse game.

Semi-Structured Interviews: Interviews captured participants’ qualitative feed-
back about their experiences, perceptions of the gamified approach, and its influ-
ence on their learning.
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Ethical Considerations: The study adhered to ethical guidelines to protect partic-
ipants’ rights.

Informed Consent: Participants were fully informed about the study’s objectives,
procedures, and their right to withdraw at any time.

Privacy Protection: Participant data, including in-game analytics and survey
responses, were anonymized to ensure confidentiality and data security.

Framework for engagement scoring. An engagement score (ES) was calculated
to quantify participants’ level of engagement in the virtual environment.

e Time Spent on Activities: Reflects the level of immersion and sustained interest
in the game.

e Frequency of Interactions: Measures the active participation and involvement in
gamified tasks and virtual environment features.

The current study used a mixed-methods approach to examine the effects of
metaverse-based gamification on students’ motivation and engagement in historical
architecture courses. Using the spatial system, a historical classroom simulation was
created that included a variety of building styles, architectural designs, and tradi-
tions. We employed interactive tests, token-and-reward-based research, and other
gamified activities to encourage participation and evaluate progress.

Traditional teaching methods were employed by one group while the gamified
metaverse interface was utilized by the other. The Intrinsic Motivation Inventory
(IMI) was used to measure a number of metrics before and after the tests, including
accomplishment rates, time spent in the environment, and frequency of interactions.
Usability testing of in-game analytics and engagement surveys was also employed to
monitor these factors. The study employed semi-structured interviews to collect qual-
itative data regarding the perspectives and experiences of the participants. To receive
IRB clearance, two ethical standards that must be strictly followed are informed con-
sent and participant privacy protection. A thorough framework for assessing how
gamified learning in the metaverse boosts motivation and engagement is offered by
this creative method of teaching architectural history.

Two examples of variables that can be used to calculate the ES are the amount of
time spent on activities and the frequency of interactions in the virtual world.

ES=w,(TS) + w,(TCR) + w,(IF) 0

Where,

TS — Time Spent in the virtual environment

TCR - Task Completion Rate

IF — Interaction Frequency

w,, w,, w, — Weights assigned to each factor, summing to 1 (w, + w, + w,=1).

The motivation index (M) can be assessed using survey data on intrinsic motiva-
tion and perceived usability.

>
Ml === (2)
n
Where,
S, — Score for each motivation-related survey item (e.g, Likert scale scores
from 1 to 5)

n— Total number of survey items.
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The performance difference between pre- and post-tests determines the improve-
ment in learning outcomes.

PT-PT
LOI = ———x100 3)
PT

r

Where, PT - Post-test score and P T = Pre-test score
Task efficiency (TE) evaluates how effectively participants complete tasks in the
virtual environment.

_ TCR

TE=——
TS

(4)

Where,

TCR - Task Completion Rate

TS — Time Spent in the virtual environment

Retention measures the amount of knowledge that students retain after a lesson.

R
RR=—2Lx100 (5)
Total
Where,
R, — Number of correctly recalled concepts in the post-test
R, ., — Total number of concepts tested
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Fig. 3. Proposed architecture of metaverse-hased gamified learning

The architecture of a Metaverse-based Gamified Learning System is shown in
Figure 3, which combines three crucial components—the Virtual Classroom, the
Reward Structure, and the Online Course Management System—to produce an
engaging and immersive learning environment. The core hub is the online course
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management system, which facilitates global communication and organizes instruc-
tional materials. It has features such as metaverse integration to create immer-
sive virtual experiences and global communications to help users interact with
one another.

The goal of the Reward Structure is to increase motivation by incorporating gam-
ified elements such as a token system in which participants receive virtual tokens
as rewards and gamification strategies that promote participation and engagement.
The Virtual Classroom is an online setting that uses the metaverse to simulate inter-
actions in a traditional classroom. Physical restrictions are removed, and teamwork
is promoted to improve participant cooperation by offering an infinite amount of
space and resources.

Since a central proposal node connects these components, seamless coordina-
tion and communication throughout the system are ensured. The mutual ties among
the components demonstrate their interdependence. For example, an online course
management system sends instructional materials to the virtual classroom, which
are subsequently upgraded in response to classroom comments. Gamification in the
virtual classroom endorses student commitment by triggering incentive structures.

To enable efficient progress tracking and prize distribution, the Online Course
Management System and prize structure are also connected. By removing physical
barriers, this paradigm fosters a cooperative, productive, and interesting learning
environment. Additionally, it offers incentives and boosts motivation to promote
positive online interactions and collaboration.

(g NGy

Student Participant Curriculum
. VZi v
Generating Development

Explore

]

Graduate

Fig. 4. Working process of proposed metaverse-based gamified learning

The metaverse-based proposed gamified learning process is shown in Figure 4.
In the metaverse-based gamified learning approach, enrolling in the course and
actively participating in the onboarding process is the first step. In order to increase
student engagement and align with learning objectives, a customized curriculum
that includes gamified components such as interactive exercises and assignment
problems is created in the metaverse.

Students can explore the virtual environment, complete tasks, and receive tokens
for their achievements by using digitally replicated resources. Because they act as
motivating incentives, these tokens raise engagement and intrinsic motivation. The
teaching and learning process is made more dynamic and engaging by including
entertainment components. As a result, students maintain their motivation.
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This methodology provides a robust framework for assessing the impact of
metaverse-based gamified learning on motivation and engagement. By integrating
the Near East Civilization Metaverse Game into an educational context, this study
offers insights into how immersive technologies can enhance traditional teaching
methods and foster deeper connections with historical and cultural subjects.

4  RESULTS AND DISCUSSION

Several important educational concepts, including the importance of participation
and experiential learning, are supported by the study’s findings. Game-based learn-
ing environments such as the metaverse used in this study use intrinsic motivators
such as challenges, rewards, and feedback to encourage students to take an active
role in their education. In this case, interactive assignments and token-based incen-
tives inspired students, boosting their confidence and commitment to the subject.

Student engagement was enhanced by the metaverse’s multimodal learning envi-
ronment and other alluring elements. Students are given a comprehensive environ-
ment that helps them comprehend and remember challenging architectural history
topics when virtual environments with interactive visual and aural elements are
included. It has been shown that learning environments with a range of media and
interactions improve comprehension and memory of information.

As the experimental groups showed, maintaining a balance between ability
and difficulty is crucial for achieving consistent increases in student excitement
and engagement. Appropriately difficult assignments aid in focus and main-
tain students’ interest in the subject. It appears that the gamified metaverse activ-
ities were successful in striking this balance because participation levels steadily
increased throughout the program. Furthermore, the immersive experiential fea-
tures of the metaverse platforms made it possible to interact directly with historical
sites and learn contextual information. By relating abstract concepts to real-world
uses, students were better able to comprehend and retain architectural ideas.
According to the study, students’ academic performance and motivation can be sig-
nificantly raised by gamified immersive settings such as the metaverse. Through
the provision of engaging and immersive activities, these platforms make challeng-
ing subjects such as architectural history more approachable and fascinating while
encouraging students to actively participate in the learning process.

90
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Fig. 5. Pre- and post-test scores
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The experimental and control group participants pre- and post-test results are
shown in Figure 5. After learning in the metaverse through gamification, the exper-
imental groups’ post-test scores significantly increased, going from an average of
45 to 80. The control group that received instruction using conventional methods
increased less from 46 to 65. This notable discrepancy highlights how effective gam-
ified learning is at enhancing students’ comprehension and memory of architec-
tural history.
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Fig. 6. Engagement levels over time

For both the experimental and control groups, Figure 6 tracks participant engage-
ment rates over four weeks. From 3.5 in Week 1 to 4.7 in Week 4, the experimental
group’s engagement level steadily increased. In contrast, the control group’s scores
varied only slightly, ranging around 2.8. According to this pattern, the metaverse
can, in contrast to traditional teaching techniques, sustain and improve student
engagement throughout the learning process.

= Task Completion Rate
= Time Spent Exploring
= Interaction with Resources

Fig. 7. In-game metrics

The distribution of tasks completed by participants in the gamified virtual envi-
ronment is shown in Figure 7. Task completion accounted for the largest portion
of activity (40 percent), while exploration and interaction with educational mate-
rials each accounted for 30 percent. This fair distribution shows that the gamified
approach effectively combines opportunities for self-directed exploration with
structured learning objectives, resulting in a comprehensive and engaging learning
environment.
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5 CONCLUSION

The potential for transformation through gamified learning in the metaverse for
enhancing motivation and engagement in architectural history education is empha-
sized in this paper. By combining gamification strategies with immersive virtual envi-
ronments, students could interact with historically accurate digital recreations, finish
interactive tasks, and learn about architecture in a very interesting way. Students are
much more intrinsically motivated and engaged with the learning outcomes when
using the gamified metaverse platform as opposed to traditional teaching methods.
According to quantitative data, gamified components such as challenges and token-
based rewards increased the task rate of completion while maintaining user engage-
ment. According to qualitative comments, the immersive environment improved
participants’ comprehension and retention of complicated architectural concepts.
This study demonstrates that when teaching challenging subjects such as architec-
tural history, gamification and metaverse technologies work effectively together.
Educators may use it as a foundation to create fascinating dynamic classes that
motivate and engage students. Modern technology and increased gamified tactics in
numerous fields may make it possible to increase the learning impact.
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