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Abstract— History education often relies on static text and images, offering limited opportunities for 
experiential learning about complex historical events. This study addresses this gap by designing and 
examining an immersive 3D stereoscopic simulation game centered on the 1937 Hindenburg disaster. The 
objectives were: (i) to model a historically informed 3D replica of the Hindenburg environment, (ii) to develop 
an interactive gameplay experience that situates players within the unfolding event, and (iii) to conduct a 
pilot evaluation of usability and perceived educational value. The game was developed using Blender for 
asset creation and Unreal Engine 5 for implementation, following an iterative pipeline of pre-production, 
production, and post-production. A toggleable stereoscopic mode was integrated to enhance depth 
perception and immersion. The pilot evaluation was conducted with four participants using functional 
testing and user-acceptance feedback. Results indicated that users found the application easy to navigate, 
immersive, and supportive of understanding the sequence and context of the disaster, while also identifying 
areas for improvement such as clearer guidance and expanded interaction features. These findings provide 
preliminary evidence that stereoscopic serious games can serve as promising supplementary tools for 
historical learning and motivate future refinement and larger-scale empirical evaluation. 

 
Keywords— serious games, stereoscopic 3D, historical simulation, immersive learning, game-based learning, 
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I. INTRODUCTION 

History education often relies on static text, images, and 
teacher-centered delivery, which limits students’ ability to 
visualize events, empathize with historical actors, and 
understand causal relationships. Interactive digital 
environments and serious games, however, have shown 
potential to transform historical learning from passive 
“learning about” to active “learning through experience,” 
allowing learners to explore events, contexts, and 
consequences dynamically. The Hindenburg disaster of 1937 
– a catastrophic accident that claimed 35 lives and ended the 
era of hydrogen-filled passenger airships –  remains an 
important yet comparatively under-represented topic in 
public awareness and educational media when compared, 
for example, to the Titanic [1]. 

Prior work has demonstrated that simulation and game-
based learning can improve motivation, immersion, and 
conceptual understanding in history education. Studies on 
historical strategy and role-playing games report increased 
engagement, critical thinking, and perspective-taking when 

learners interact with reconstructed historical environments 
rather than simply reading about them. Meanwhile, modern 
simulation games such as Microsoft Flight Simulator and 
Stormworks illustrate how realism, interactivity, and 
physics-based systems can meaningfully support 
experiential learning. However, few existing studies explore 
the use of stereoscopic 3D environments specifically for 
historical reenactment, particularly those combining 
narrative decision-making, immersive perspectives, and 
historically grounded reconstruction. 

This study addresses that gap by proposing a 3D 
stereoscopic simulation game centered on the Hindenburg 
disaster. The primary aim is to recreate the historical event 
through an immersive stereoscopic view, enabling users to 
explore the airship environment and understand the 
sequence of events leading to the tragedy. The specific 
objectives of this work are: 

1)  to design a 3D replica of the Hindenburg airship based 
on historical references 
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2)  to develop an interactive gameplay experience that 
situates users within the disaster scenario; and:   

3)  to conduct usability-oriented user testing to examine 
navigation, immersion, and perceived educational value. 

The main contributions of this work are threefold. First, it 
presents a practical design framework for integrating 
stereoscopic 3D technology into a serious historical game. 
Second, it demonstrates a prototype that translates 
historical narrative elements into interactive first-person 
gameplay. Third, it provides preliminary user-testing insights 
regarding usability, immersion, and learning perception, 
informing future development of stereoscopic educational 
simulations. 

The remainder of this paper is organized as follows. 
Section II reviews related work on simulation games, 
historical learning, and stereoscopic environments. Section 
III describes the methodology and development approach, 
including asset modeling and gameplay design. Section IV 
details implementation procedure. Section V presents 
results and user feedback. Section VI concludes the paper 
and outlines directions for future work. 

II. LITERATURE REVIEW 

A. Game-Based Learning and Historical Understanding 

Existing research consistently shows that game-based 
learning can shift history learning from passive recall to 
active meaning-making. Strategy and role-playing games 
allow learners to experiment with multiperspectivity, 
causality, and “what-if” scenarios, encouraging them to 
reason about historical events as dynamic systems rather 
than fixed narratives [2]-[3]. Studies further report increases 
in motivation, immersion, and historical empathy when 
learners interact with simulated historical environments 
rather than relying solely on texts or lectures [4]-[5]. 

B. Immersion, Interactivity, and Engagement 

Simulation games such as Microsoft Flight Simulator and 
Stormworks: Build and Rescue demonstrate how realism, 
physics-based mechanics, and open-ended problem-solving 
can support experiential learning. Meanwhile, titles such as 
Portal (in stereoscopic configurations) illustrate the value of 
depth perception and spatial interaction in puzzle-based 
environments. Collectively, these works suggest that 
immersion and meaningful interaction are key to sustaining 
engagement and supporting deeper cognitive processing. 

Table I maps key features observed in reference games to 
the design of our proposed system. Microsoft Flight 
Simulator contributes principles of realism and 
environmental authenticity [6]; Stormworks informs 
interactivity through physics-driven tasks [7]; Portal 
demonstrates depth-driven immersion and puzzle-based 

engagement [8]; and Titanic: Fall of a Legend highlights 
historically grounded storytelling [9]. These elements were 
selectively adapted not as direct replications, but as design 
heuristics guiding how realism, interactivity, narrative 
structure, and stereoscopic depth could be integrated into a 
unified educational simulation. 

TABLE I 
GAME FEATURES ADAPTATION MATRIX 

Feature / 
Game 

Graphics Interactivity Storytelling Stereoscopic 

Microsoft 
Flight 
Simulator 

✓ ✓   

Stormworks  ✓   

Portal (3D) ✓ ✓ ✓ ✓ 

Titanic: Fall 
of a Legend 

✓ ✓ ✓  

C. Historical Simulation and Narrative Experience 

Historical exploration games, including Titanic: Fall of a 
Legend, show how reconstructed environments and 
narrative progression can help players connect emotionally 
with past events. However, many such systems rely on 
monoscopic visuals and largely linear storytelling, offering 
limited embodied experience or decision-based exploration. 

D. Identified Gap and Design Rationale 

While prior studies support the educational value of 
serious games, few works explicitly combine: 

(i) historically grounded environments, 
(ii) interactive narrative branching, and 
(iii) stereoscopic 3D immersion [3]-[5], [10]. 
This gap shapes the design rationale of the Hindenburg 

simulation, which integrates first-person perspective, 
decision-based interaction, and stereoscopic depth to 
encourage users to reason about events while experiencing 
them from within the scenario. The review therefore 
establishes the foundation for our design choices: realism 
and interactivity to promote engagement, narrative framing 
to support understanding, and stereoscopic rendering to 
amplify immersion and presence. 

III. METHODOLOGY 

This project followed a structured three-phase game-
development pipeline consisting of pre-production, 
production, and post-production activities (Fig. 1). This 
structure ensured systematic planning, technically 
grounded implementation, and iterative refinement aligned 
with the project objectives. 
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Fig. 1  Overall development methodology 

A. Pre-Production 

The pre-production phase focused on understanding user 
expectations and defining design requirements. A short 
online survey (n = 22) was distributed to undergraduate 
students via Google Forms. The survey consisted of multiple-
choice questions covering: 

i. prior experience with simulation and historical 
games, 

ii. interest level in history-focused gameplay, 
iii. perceived usefulness of immersive 3D 

environments for learning, and 
iv. willingness to use stereoscopic 3D features. 

Results indicated strong interest in historical simulations 
(95.5%) and positive attitudes toward stereoscopic viewing 
(72.7%), supporting the decision to proceed with an 
immersive, narrative-driven design. These findings were 
used to refine gameplay scope, interaction complexity, and 
visual presentation. 

Narrative elements, character roles, and scene layouts 
were storyboarded using Adobe Fresco. Assets, 
environments, and interaction flows were defined at this 
stage to ensure coherence between educational intent and 
gameplay elements. 

B. Production 

During the production phase, all 3D models – including 
characters, interior furnishings, and the Zeppelin structure – 
were created in Blender and textured for visual realism. 
Characters included four roles (Passenger, Ship Crew, 
Engineer, and Bystander) designed according to 1930s 
references [11]. Models were rigged and exported to Unreal 
Engine 5. 

Within Unreal Engine, one complete storyline from the 
passenger perspective was implemented. Core mechanics 
included first-person navigation, object interaction, 
triggered dialogue, and scripted event sequences. A 

stereoscopic system was developed using blueprint scripts 
enabling toggling between normal and stereoscopic mode, 
adjusting field-of-view, and saving player preferences. 

C. Post-Production 

The post-production phase focused on testing and 
evaluation. Functional testing ensured correct navigation, 
interaction behavior, and stability across scenes. User 
acceptance testing was conducted with four participants 
from mixed technical backgrounds. Participants were asked 
to complete a guided gameplay session and provide 
feedback on ease of navigation, clarity of content, 
immersion, and perceived educational value. 

Observations and questionnaire responses were analyzed 
descriptively. Feedback highlighted strengths in realism and 
immersion, while suggesting clearer tutorials and extended 
interactive content. 

D. Narrative Structure 

The system was designed to support dual perspectives: a 
passenger attempting to escape the disaster and a 
bystander assisting in rescue coordination. Although only 
the passenger storyline was fully implemented due to scope 
constraints, both perspectives were planned to encourage 
critical reflection on different lived experiences of the same 
historical event. 

IV. IMPLEMENTATION 

A. Application Architecture and Development Framework 

The system was implemented as an immersive 
educational simulation structured around three tightly 
integrated layers: content creation, interaction and 
narrative control, and stereoscopic presentation. This 
architecture ensures that historical fidelity, player agency, 
and perceptual immersion work together to support 
experiential learning. 

Blender was used to construct historically grounded 
three-dimensional assets, including the airship interior, 
environmental props, and character models (Fig. 2 – Fig. 4). 
These assets form the spatial and visual context that allows 
users to explore the Hindenburg as a lived environment 
rather than a static reconstruction. Unreal Engine 5 served 
as the primary runtime platform, managing real-time 
rendering, interaction logic, and stereoscopic visualization. 
Adobe After Effects was employed to create cinematic 
sequences and animated overlays that introduce historical 
context and support narrative flow. 

The use of this three-tool pipeline was intentional: 
Blender provides modeling accuracy and flexibility, Unreal 
Engine enables interactive and immersive simulation, and 
After Effects allows controlled narrative framing. Together, 
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they support both technical realism and pedagogical clarity, 
which are essential for serious games in historical education. 

 

 
Fig. 2  Chair models 

 
Fig. 3  The passenger model 

 
Fig. 4  Zeppelin airship model 

B. Interactive and Narrative Design 

Player interaction was designed to promote agency, 
engagement, and causal reasoning, which are core to 
experiential learning. Within Unreal Engine, blueprints were 
used to implement movement, object interaction, triggered 
events, and environmental navigation. These mechanics 
allow players to actively explore the airship, respond to 
hazards, and progress through the unfolding disaster 
scenario. 

The game was structured around a first-person 
perspective to enhance embodiment and situational 
awareness. Although the full dual-perspective design 
(passenger and bystander) was planned, the passenger 

storyline was fully implemented and used for evaluation. 
This perspective places players inside the airship, where they 
must navigate physical space and make decisions under time 
pressure, reinforcing the cognitive and emotional 
dimensions of the historical event. 

C. Stereoscopic Rendering and Usability Design 

A key feature of the system is its toggleable stereoscopic 
3D mode, which enhances depth perception and spatial 
realism. Unreal Engine renders dual viewpoints 
corresponding to the left and right eyes, producing a three-
dimensional visual experience when viewed with 
compatible 3D glasses. 

To balance immersion with comfort and accessibility, 
several usability-oriented features were implemented: 

• Adjustable field-of-view (FOV) allows users to 
modify perspective to reduce eye strain and 
improve visual comfort (Fig. 5). 

• Toggleable stereoscopic mode enables users to 
switch between stereoscopic and standard 
rendering depending on preference or hardware 
capability (Fig. 6). 

• Persistent settings allow stereoscopic preferences 
to be saved and loaded across sessions, preventing 
repetitive reconfiguration. 

These features ensure that immersion does not come at 
the expense of usability, which is especially important in 
educational contexts where cognitive load must be carefully 
managed. 

 

 
Fig. 5  Blueprint for the FOV slider adjustment 

 
Fig. 6  On and off blueprint for the stereoscopic option 

D. Media Integration and Scene Composition 

To support narrative comprehension and historical 
context, 2D and 3D media elements were integrated into the 
gameplay experience. Adobe After Effects was used to 
create animated sequences such as the Hindenburg 
introduction, location reveal, and newspaper highlights (Fig. 
7 – Fig. 8). These scenes provide historical framing before 
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and during gameplay, guiding players’ understanding of the 
event. 

 
Fig. 7  Introduction to Hindenburg composition 

 
Fig. 8  The Hindenburg disaster newspaper highlight [12] 

 
Fig. 9  Passenger lounge 

 
Fig. 10  Smoking room 

 

Within Unreal Engine, 3D environments – including 
passenger lounges, smoking rooms, and airship interiors – 
were assembled with lighting, textures, and physics effects 
to simulate the atmosphere of the 1930s Zeppelin (Fig. 9 – 
Fig. 10). These environments serve not merely as visual 
backdrops but as interactive learning spaces in which 
players observe, navigate, and react to unfolding events. 

E. Audio and Multimodal Integration 

Audio was treated as a critical component of immersion 
and learning. Ambient sounds, environmental effects, and 
era-appropriate music were layered to create a believable 
soundscape. Narration was generated using AI-based text-
to-speech tools (ElevenLabs and TTSMaker) and 
synchronized with cutscenes and gameplay to reinforce 
storytelling and guide attention. 

The coordinated integration of audio, visual, and 
interactive elements creates a multimodal learning 
environment in which users process historical information 
through sight, sound, and action rather than through text 
alone. 

V. TESTING AND EVALUATION 

This evaluation was conducted as a pilot study to assess 
system functionality, usability, and perceived educational 
value prior to any large-scale deployment. The objective was 
not to establish statistically generalizable learning outcomes, 
but to determine whether the system operates as intended, 
provides a coherent user experience, and supports 
immersive engagement with historical content. 

The testing activities were structured into four 
complementary components. 

A. Functional Validation 

Core interface elements, including navigation controls, 
menu systems, and character selection features, were 
tested to ensure reliable and intuitive operation. Particular 
attention was given to primary interaction elements such as 
the Play button, avatar selection screen, and in-game 
prompts to confirm that users could progress through the 
application without confusion or error. 

B. Multimedia Synchronization 

The application’s audiovisual components were 
evaluated to ensure smooth playback and correct 
synchronization between video, audio, and stereoscopic 
rendering. This included verification of cutscene timing, 
narration alignment, and responsiveness of stereoscopic 
adjustments, ensuring that multimedia elements did not 
disrupt immersion or comprehension. 
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C. Gameplay Mechanics 

Player movement, object interaction, and environmental 
triggers were tested to confirm accurate system response to 
user input. These tests ensured that navigation within the 
airship, interaction with key objects, and progression 
through scripted events functioned consistently and as 
designed. 

D. Immersive Experience and Visual Fidelity 

Immersion was evaluated by examining the stability and 
consistency of stereoscopic 3D rendering across different 
scenes and gameplay states. Loading accuracy, depth 
perception, and persistence of user-defined stereoscopic 
settings were verified to ensure that the immersive 
experience remained coherent throughout gameplay. 

E. Pilot User Evaluation 

User acceptance testing was conducted with four 
participants from mixed backgrounds (three students and 
one engineer). Participants completed a guided gameplay 
session followed by structured feedback on navigation, 
content clarity, immersion, and overall experience. A test 
plan covering navigation, multimedia playback, gameplay 
mechanics, and stereoscopic functionality was executed, 
with all core system functions achieving a 100% pass rate (Fig. 
11). 

 

 
Fig. 11  Screenshot of selected functional test cases 

Although the sample size was limited, the pilot provided 
valuable insight into usability and perceived learning value. 
Participants reported high levels of immersion and generally 
strong understanding of the historical content, while also 
identifying areas for refinement. Suggested enhancements 
included clearer onboarding and tutorials, richer gameplay 

mechanics for experienced users, and expanded 
stereoscopic features, as summarized in Table II. 

 

TABLE III 
SUMMARY OF PARTICIPANT FEEDBACK 

Participant 
Background 

Ease of 
Navigation 

Understanding 
of Content 

Key 
Suggestion 

BIT Student 
(Novice 
Gamer) 

Excellent Good None 

Engineer 
(Hardcore 
Gamer) 

Excellent Excellent Add 
advanced 
gameplay 
mechanics 

BIT Student 
(Novice 
Gamer) 

Good Good Simpler 
tutorial 
needed 

BIT Student 
(Gamer) 

Excellent Excellent Expand 
stereoscopic 
features 

VI. CONCLUSION 

This study presented the design, implementation, and 
pilot evaluation of a 3D stereoscopic simulation game for 
historical education, using the Hindenburg disaster as a case 
study. The results of the pilot study indicate that immersive, 
interactive environments have strong potential to support 
historical understanding by allowing learners to experience 
events from within a reconstructed context rather than 
through static representations alone. Participants reported 
high levels of engagement, clear navigation, and meaningful 
interaction with the historical content, suggesting that the 
system provides a viable foundation for experiential history 
learning. 

Rather than making definitive claims about learning 
effectiveness, this work contributes a proof-of-concept 
demonstrating how stereoscopic rendering, narrative-
driven gameplay, and first-person interaction can be 
integrated into a serious game for history education. The 
findings from the pilot study offer early evidence that such 
systems are usable, immersive, and educationally promising, 
while also identifying practical areas for refinement. 

Despite its successful implementation of a fully 
functional passenger-level experience and stereoscopic 
system, the project was constrained by hardware limitations 
and the complexity of Unreal Engine 5, which restricted the 
completion of the planned bystander perspective and 
limited the depth of visual effects. 

Future work will therefore focus on: 

• completing the bystander perspective to support 
multi-viewpoint historical reasoning; 
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• refining stereoscopic rendering for greater visual 
comfort and depth perception; 

• optimizing performance for a wider range of devices, 
including mobile platforms; and 

• replacing placeholder assets with custom-designed 
models to improve visual coherence and historical 
authenticity. 

Overall, this pilot study establishes a solid technical and 
pedagogical foundation for future large-scale evaluation of 
stereoscopic serious games as tools for immersive historical 
learning. 
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