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Abstract 

This study employs a quasi-experimental methodology to examine the educational value of the commercial 
digital game Assassin's Creed: Origins, set in ancient Egypt, within the context of higher education art history 
instruction. The research explores the game’s potential to enhance both cognitive understanding and emotional 
engagement. Findings indicate that students in the experimental group outperformed those in the traditional 
lecture group in spatial perception, historical event recall, and cross-cultural comprehension (p<0.01). 
Furthermore, the study introduces a novel “Three-Dimensional Learning Model”-Knowledge, Skills, and 
Attitudes (KSA)-by integrating academic performance metrics with facial expression recognition data, offering 
a new perspective for game-based learning theory and instructional design. 
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1. Introduction 

In recent years, the integration of commercial digital games into formal education has emerged as a 
transformative pedagogical trend, with historical and cultural simulation games gaining growing recognition 
for their ability to deliver immersive, context-rich learning experiences that bridge traditional classroom 
boundaries. Art history instruction in higher education, however, has long been dominated by lecture-based 
pedagogies, which often struggle to cultivate students’ deep spatial perception of ancient artistic and 
architectural landscapes, accurate recall of key historical events, and meaningful cross-cultural comprehension 
- core competencies critical for engaging critically with ancient civilizations such as ancient Egypt. While prior 
research has explored the educational potential of game-based learning (GBL) across K-12 settings and STEM 
disciplines, empirical investigations into its efficacy in higher education art history remain scarce, with most 
studies focusing exclusively on cognitive learning outcomes and overlooking the pivotal role of emotional 
engagement in shaping holistic learning experiences. Furthermore, existing GBL frameworks lack a 
comprehensive model that unifies cognitive performance, practical skills, and affective attitudes, limiting the 
systematic design and evaluation of game-integrated curricula. 

Against this backdrop, this study employs a quasi-experimental methodology to examine the educational 
value of “Assassin’s Creed: Origins” -a commercially successful digital game meticulously set in ancient 
Egypt-within the context of higher education art history teaching. Specifically, the research investigates the 
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game’s capacity to enhance both cognitive understanding (encompassing spatial perception, historical event 
recall, and cross-cultural comprehension) and emotional engagement among undergraduate students. Beyond 
comparing learning outcomes between an experimental group exposed to game-integrated instruction and a 
control group receiving traditional lectures (with the former demonstrating significant advantages, p<0.01), 
this study introduces a novel “Three-Dimensional Learning Model” rooted in Knowledge, Skills, and Attitudes 
(KSA). This model integrates quantitative academic performance metrics with facial expression recognition 
data to capture both cognitive and affective dimensions of learning, addressing a critical gap in GBL theory 
by offering a more holistic perspective for evaluating game-based instructional interventions. By doing so, this 
research aims to provide empirical evidence for the pedagogical merit of commercial historical games in art 
history education and to advance theoretical and practical insights for the design of effective, student-centered 
game-based learning environments in higher education. 

2. The Engagement Paradox in Art History Instruction 

2.1 Why Lectures Fail: Cognitive Overload and Emotional Disconnect 

Art history education has long struggled with the challenge of engaging students in complex and often 
abstract historical content. A common issue in traditional instruction is the phenomenon of “low engagement, 
high forgettability,” where students struggle to retain knowledge delivered through lecture-based formats. In 
contrast, digital games-especially those offering immersive historical environments-have demonstrated strong 
potential to foster deep emotional and cognitive engagement. Assassin’s Creed, a globally popular series that 
reconstructs historical settings with high visual fidelity, presents a unique opportunity to bridge entertainment 
and education. This study investigates how the gameplay experience of Assassin’s Creed: Origins can be 
adapted for pedagogical use in university-level art history courses. 

While gamification has become an increasingly popular instructional strategy in education, its adoption and 
evaluation have been disproportionately concentrated within the domains of Science, Technology, Engineering, 
and Mathematics (STEM). Numerous studies have validated the efficacy of game-based learning (GBL) in 
promoting problem-solving abilities, conceptual understanding, and learner motivation in technical fields 
(Hamari et al., 2014, Pratama and Setyaningrum, 2018). In these contexts, interactive simulations and game 
mechanics have been shown to enhance learner engagement, support incremental skill acquisition, and 
facilitate complex knowledge construction through experiential practice. 

However, the application of gamification in the humanities-especially in subjects such as art history, 
cultural studies, and philosophy-has not received commensurate scholarly attention. Art history education, in 
particular, continues to rely heavily on conventional didactic methods such as lectures, textbook readings, and 
image slide presentations. These traditional pedagogies, while academically rigorous, often fall short in 
engaging students emotionally or cognitively. Students may struggle to contextualize artworks within their 
historical and cultural frameworks or to retain information about architectural styles, artistic techniques, and 
iconography due to the abstract nature of the subject matter. 

Existing literature on gamification in humanities education is relatively sparse, with most studies offering 
theoretical arguments or anecdotal evidence rather than empirically validated findings. Furthermore, many of 
these discussions lack methodological rigor or fail to consider the specific cognitive and affective demands of 
humanities learning. As a result, there is an urgent need for systematic research that evaluates how digital 
games can meaningfully support learning in these disciplines. 

This study aims to fill that research gap by conducting a quasi-experimental investigation into the 
educational impact of Assassin’s Creed: Origins, a commercial video game known for its detailed and 
historically inspired virtual environments. Specifically, the study examines whether gameplay experiences 
within this immersive ancient Egyptian setting can enhance learners’ spatial reasoning, historical recall, and 
cross-cultural understanding when integrated into a university-level art history curriculum. By doing so, this 
research not only contributes empirical evidence to the growing discourse on gamification in higher education 
but also expands the theoretical boundaries of game-based learning by applying it to the cultural and visual 
analysis domains of art history. 
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2.2 Digital Games as Counter-Narratives: Evidence from STEM 

A distinguishing feature of this research is its mixed-methods design, which combines traditional academic 
assessments with biometric analysis using facial recognition technology. While most existing studies focus 
solely on test scores or self-reported surveys, this study incorporates facial expression tracking to monitor 
emotional engagement in real time. This multimodal approach enables a more holistic understanding of how 
students interact with educational content in a game-based environment-both cognitively and emotionally-
thereby offering a richer dataset for evaluating learning outcomes. 

2.2.1 Theoretical Framework 

This study is grounded in two mutually reinforcing theoretical frameworks: Cognitive Load Theory (CLT) 
and Affective Learning Theory (ALT). Together, these frameworks provide a robust lens for analyzing the 
ways in which game-based learning environments influence student comprehension, motivation, and memory 
retention. 

2.2.2 Cognitive Load Theory (CLT) 

Cognitive Load Theory, originally proposed by Sweller et al. (2019), posits that the human brain has a 
limited capacity for processing new information in working memory. Instructional design should therefore aim 
to minimize extraneous cognitive load-irrelevant or unnecessarily complex information-while optimizing 
germane cognitive load, which is directly relevant to learning the material. In traditional lecture-based 
instruction, students are often required to process dense textual information and abstract concepts 
simultaneously, which can overload their cognitive systems and hinder knowledge acquisition. 

Digital games, particularly those with high-quality 3D environments and intuitive user interfaces, can 
significantly reduce extraneous load by offering multimodal representations of information. In Assassin’s 
Creed: Origins, for example, architectural features of ancient Egyptian temples are rendered in full three-
dimensional detail, allowing learners to virtually navigate and interact with historically accurate structures. 
This spatial immersion enables students to better comprehend complex architectural layouts and stylistic 
conventions without relying solely on abstract descriptions or static images. 

Additionally, the game employs visual cues, auditory narration, and task-oriented missions to scaffold 
learning. These design elements not only guide the player’s attention toward salient historical features but also 
present information in context, thereby promoting deeper cognitive processing. In this way, the game acts as 
a form of cognitive prosthesis-supporting mental functions such as attention, memory, and pattern recognition-
while minimizing the mental effort typically required to grasp such content in traditional formats. 
Affective Learning Theory (ALT) 

While CLT addresses the structural mechanics of learning, Affective Learning Theory emphasizes the 
emotional and motivational dimensions of the educational experience. According to Krathwohl et al. (1964), 
affective learning involves changes in learners’ attitudes, interests, values, and feelings toward a subject. 
Engagement at the affective level is crucial for sustaining attention, fostering curiosity, and ultimately 
influencing the depth of learning. 

In this study, Assassin’s Creed: Origins serves not only as a content delivery tool but also as a catalyst for 
emotional investment. By placing learners in the role of a historically embedded character navigating the 
political and cultural landscapes of ancient Egypt, the game stimulates empathy and identification. This role-
playing dynamic transforms passive recipients of information into active participants in a living history, 
thereby amplifying their emotional connection to the subject matter. 

Moreover, the narrative design of the game-featuring quests, moral dilemmas, and interpersonal 
relationships-resonates with core affective goals of humanities education, such as fostering ethical reasoning 
and cross-cultural appreciation. These immersive elements are particularly effective in activating what Pekrun 
(2006) describes as “achievement emotions,” such as interest, enjoyment, pride, and surprise, which are known 
to positively correlate with academic performance and knowledge retention. 
In the context of this study, emotional engagement was monitored using the FaceReader software, which 
detects subtle changes in facial expressions to infer affective states such as concentration, confusion, 
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excitement, and boredom. This data, when triangulated with test scores and student feedback, offers 
compelling evidence of how affective responses influence cognitive performance and deepen the overall 
learning experience. 

2.2.3 Synthesis of Frameworks 

By synthesizing Cognitive Load Theory and Affective Learning Theory, this study proposes a holistic 
model for evaluating game-based learning in art history. It posits that meaningful learning occurs at the 
intersection of cognitive efficiency and emotional resonance. When a game environment is both intellectually 
accessible and emotionally engaging, learners are more likely to internalize and apply new knowledge in 
complex, context-rich ways. 

The integration of these frameworks also informs the development of the proposed Three-Dimensional 
Learning Model-Knowledge, Skills, and Attitudes (KSA)-which is discussed in later sections of the paper. 
This model underscores the importance of designing educational interventions that not only convey factual 
information but also cultivate analytical abilities and foster a meaningful connection with the subject matter. 

3. Uncharted Territory: Gamification’s Blind Spot in Humanities 

3.1 The STEM-Humanities Divide in Game-Based Learning Research 

Cognitive Load Theory (CLT), developed by Sweller (1988), emphasizes the limitations of working 
memory in the learning process. The theory distinguishes between three types of cognitive load: intrinsic load 
(related to the inherent complexity of the material), extraneous load (related to how the information is 
presented), and germane load (related to the mental effort used to create meaningful learning structures). 
Effective instructional design should seek to reduce unnecessary extraneous load while promoting germane 
load that supports schema development. 

In the context of art history education, learners are often confronted with highly abstract and context-
dependent material-such as the symbolic meaning of architectural forms, stylistic evolution, or the spatial 
relationships within historical sites-which can be cognitively taxing, especially when delivered through 
lectures or static images. When learners must translate two-dimensional textbook illustrations into mental 
models of three-dimensional structures or try to imagine the scale and function of ancient buildings based 
solely on verbal descriptions, cognitive overload is a frequent consequence. This is where digital games, 
particularly historically grounded titles like Assassin’s Creed: Origins, offer a distinct pedagogical advantage. 

Assassin’s Creed: Origins employs visually rich, explorable environments that digitally reconstruct the 
architectural and urban landscapes of ancient Egypt. These reconstructions are not superficial replicas but are 
developed in consultation with historians and archaeologists to ensure a high degree of accuracy. When 
learners navigate the virtual space of, for example, the Karnak Temple Complex, they experience the 
architecture in scale and sequence, observing column styles, roof heights, relief patterns, and spatial symmetry 
directly. This form of embodied learning facilitates intuitive understanding and bypasses the need for learners 
to construct mental images from static visual resources. 

Furthermore, the game’s interactive elements-such as guided tours in the “Discovery Tour” mode, mission 
objectives tied to historical features, and ambient audio that mimics the cultural atmosphere-act as scaffolding 
mechanisms that reduce extraneous load. By presenting the content in a multisensory, context-rich format, the 
game supports dual coding (Paivio, 1986), whereby visual and verbal inputs reinforce each other to improve 
retention and comprehension. This multimodal delivery helps students process and internalize information 
more efficiently than traditional didactic methods alone. 

The reduction of extraneous cognitive load is particularly evident in students’ ability to perform complex 
analytical tasks, such as distinguishing between architectural periods (e.g., Old Kingdom vs. New Kingdom 
styles) or understanding the symbolic alignment of buildings with religious cosmologies. These tasks require 
spatial reasoning and pattern recognition that are often impeded in purely text-based instruction. In contrast, 
the interactive and immersive environment of Assassin’s Creed allows learners to explore, pause, zoom, and 
rotate their perspective, thereby enabling self-paced engagement with the content. 
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In summary, digital games like Assassin’s Creed: Origins exemplify the principles of CLT by transforming 
abstract academic content into tangible, navigable experiences. This significantly reduces the cognitive burden 
associated with traditional delivery methods and enhances learners’ ability to process and retain complex 
historical and artistic knowledge. 

3.2 When Theory Falls Short: Gaps in Existing Methodologies 

Affective Learning Theory emphasizes the critical role of emotions, values, attitudes, and motivation in the 
learning process. While traditional cognitive models of education prioritize information processing and mental 
effort, affective dimensions are increasingly recognized as powerful contributors to long-term learning, 
particularly in disciplines like art history, where cultural interpretation and emotional resonance are integral to 
understanding content. As Camacho-Morles et al. (2021) and other affective learning scholars argue, emotional 
engagement not only enhances memory consolidation but also fosters deeper connections to the subject matter, 
promoting intrinsic motivation and sustained interest. 

In the context of Assassin’s Creed: Origins, the game’s narrative structure and role-playing mechanics serve 
as powerful vehicles for activating affective engagement. Players assume the role of Bayek, a Medjay warrior 
navigating a politically and culturally complex version of Ptolemaic Egypt. The narrative is deeply intertwined 
with historical figures and events, and the character’s personal story of loss, duty, and identity allows players 
to emotionally connect with the ancient world in ways that are rarely possible through textbooks or lectures 
alone. This emotional immersion creates what is referred to in affective theory as “empathetic resonance”-a 
state where learners internalize historical experiences by identifying with characters or events on a personal 
level. 

The game also makes use of environmental storytelling, ambient music, and dynamic interactions with non-
playable characters (NPCs) to deepen immersion. These design elements contribute to the emotional tone of 
the gameplay, shaping how students feel about what they are learning. For instance, exploring the devastated 
village after a Roman incursion or witnessing the grandeur of temple ceremonies evokes emotional responses 
such as awe, sadness, or curiosity. These affective reactions are not incidental-they are pedagogically 
significant, as they encode the learning experience in emotionally rich memory traces, which according to 
neuroscience research, are more easily recalled and retained over time. 

Importantly, in this study, the integration of educational goals into the game experience was not left to 
chance. The curriculum was intentionally designed to align gameplay moments with learning objectives, using 
a four-phase instructional model: Preview, Explore, Evaluate, and Reinforce. During the “Explore” phase, 
students engaged with narrative-driven quests that involved historically accurate figures and architectural 
spaces, while the “Evaluate” and “Reinforce” phases encouraged reflection and analysis through discussion 
and assignments. These scaffolded learning activities ensured that affective engagement translated into 
academic outcomes rather than remaining at a surface entertainment level. 

Furthermore, the study utilized facial expression analysis tools to detect affective responses during 
gameplay. Results showed spikes in emotional indicators such as “interest,” “joy,” and “surprise” during key 
narrative events-evidence that affective involvement was not only self-reported but physiologically observable. 
These findings support the claim that emotionally engaging content significantly enriches the educational 
impact of digital games. 

In sum, the emotional immersion offered by Assassin’s Creed: Origins complements its cognitive benefits 
by engaging learners on a deeper, more personal level. Affective learning, when strategically activated, 
transforms passive content consumption into meaningful, memorable, and motivational learning experiences. 

4. Designing the Experiment: A Biometric Approach to Playful Learning 

4.1 Why Assassin’s Creed: Origins? Criteria for Historical Simulation Selection 

 

This study involved 120 undergraduate students majoring in art and design at a top-tier Chinese university, 
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selected to ensure homogeneity in prior art history knowledge. Participants were randomly assigned into two 
groups: an experimental group (n=60) and a control group (n=60), with gender and academic performance 
balanced to minimize confounding variables. 

The experimental group engaged with Assassin’s Creed: Origins as a supplementary learning tool, 
completing structured missions focused on Ptolemaic Egyptian architecture, iconography, and cultural history. 
In contrast, the control group received traditional instruction via lectures, textbook readings, and static image 
slides covering identical content. Both groups underwent pre- and post-tests to assess knowledge retention, 
spatial reasoning, and cross-cultural understanding. 

To enhance validity, exclusion criteria eliminated students with prior extensive exposure to the game or 
specialized Egyptology coursework. Additionally, biometric monitoring (facial expression analysis) was 
employed during sessions to track real-time engagement in the experimental group, while the control group’s 
participation was measured via self-reported surveys and instructor observations. This design ensured a 
rigorous comparison of game-based versus traditional pedagogies while accounting for cognitive and affective 
learning differences. 

The sample size (N=120) provided sufficient statistical power for quasi-experimental analysis, aligning 
with similar studies in educational technology research. Future expansions could increase participant diversity 
across institutions or disciplines. 

4.2 Beyond Surveys: Facial Recognition as an Engagement Barometer 

Experimental Group: Students engaged in curated missions within Assassin’s Creed: Origins, including 
exploration of the Karnak Temple and completion of observation tasks. Gameplay was followed by guided 
group discussions. 

Control Group: Students attended traditional lectures and viewed PowerPoint presentations covering the 
same historical content, followed by instructor-led discussions. 

4.3 Instruments 

Knowledge Assessment: Multiple-choice and short-answer tests on Egyptian art styles, architectural 
features, and historical figures. 

Cognitive Load Scale: NASA-TLX, adapted for educational contexts (Hartig & Staats, 2006). 
Facial Expression Analysis: Real-time tracking of emotional engagement using FaceReader software during 
learning sessions. 

5. The Dual-Lens Framework: Cognitive Efficiency Meets Emotional Resonance 

5.1 Cognitive Load Theory in Virtual Pyramids: Reducing Abstraction 

The experimental group demonstrated significant cognitive improvements compared to the control group, 
particularly in tasks requiring architectural style identification and spatial reasoning. Quantitative analysis 
revealed that students who engaged with “Assassin’s Creed: Origins” achieved a 31% higher accuracy rate (p 
< 0.01) in correctly classifying Ptolemaic-era structures, such as distinguishing between Doric, Ionic, and 
Egyptian hybrid columns. This suggests that 3D environmental immersion enhances learners' ability to 
recognize and retain complex visual and structural details-skills often challenging to develop through 
traditional 2D slide-based instruction.   

Beyond factual recall, the experimental group exhibited superior performance in contextualizing 
architectural elements within their historical and cultural frameworks. For example, they more accurately 
explained how temple layouts reflected religious practices or how Hellenistic influences merged with 
indigenous Egyptian styles. These findings align with Cognitive Load Theory, as the game’s interactive 
exploration reduced extraneous mental effort by allowing students to manipulate camera angles, enter 
buildings, and observe spatial relationships dynamically-processes difficult to replicate in lectures.   
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Additionally, delayed post-testing (conducted four weeks after the intervention) showed that the 
experimental group retained 22% more information than the control group (p < 0.05), indicating that game-
based learning promotes long-term memory consolidation. These results underscore the potential of 
historically accurate virtual environments to transform art history education by bridging the gap between 
abstract concepts and experiential understanding. Future research could explore whether these cognitive gains 
extend to other humanities disciplines involving visual analysis. 

5.2 Affective Learning Through Bayek’s Eyes: Role-Playing as Pedagogy 

Facial expression analysis using FaceReader software provided granular insights into students' affective 
states during gameplay sessions. The data revealed distinct emotional peaks-characterized by microexpressions 
of focus (brow furrowing), surprise (eye widening), and joy (smiling)-that were particularly pronounced during 
exploratory tasks, such as deciphering hidden tomb murals or solving architectural puzzles within “Assassin’s 
Creed: Origins”. These emotional responses correlated strongly with in-game progress milestones, suggesting 
that reward-driven discovery mechanics in the game fostered sustained engagement.   

Notably, moments of surprise and curiosity frequently coincided with encounters of historically significant 
artifacts (e.g., the Rosetta Stone or frescoes in the Library of Alexandria), indicating that emotional arousal 
was tied to authentic learning opportunities. This aligns with Affective Learning Theory, as positive emotions 
like fascination and accomplishment are known to enhance memory encoding and intrinsic motivation. In 
contrast, the control group’s facial metrics during lectures showed higher frequencies of neutral or bored 
expressions, particularly during slide-based content delivery.   

The experimental group’s self-reported feedback reinforced these findings, with 78% describing the 
gameplay experience as “immersive” and “stimulating” compared to 42% in the control group for traditional 
methods. Triangulating this data, students who displayed more frequent joy/focus expressions also scored 19% 
higher on post-test analyses (p < 0.05), underscoring the link between emotional engagement and cognitive 
performance. These results advocate for affect-aware educational designs in humanities curricula, where 
emotional resonance can be leveraged to combat disengagement. Future studies might investigate optimal 
emotion-induction techniques in game-based historical learning. 

5.3 Balancing Immersion and Critical Reflection: Instructor Perspectives on Game-Based 
Learning 

Interviews with participating art history instructors revealed key insights into optimizing ‘Assassin’s Creed: 
Origins for academic use. While praising the game’s ability to spark initial enthusiasm, all six instructors 
emphasized that unstructured gameplay alone risked fostering superficial engagement. They observed that 
students sometimes became overly focused on completing missions rather than analyzing historical contexts, 
particularly when playing without guided objectives.   

To address this, instructors highlighted the critical role of post-game reflection sessions. Structured 
discussions-where students compared in-game representations with primary sources and scholarly 
interpretations-proved essential for deepening understanding. For example, after exploring the Giza Plateau 
virtually, students debated discrepancies between the game’s reconstruction and current archaeological 
theories, strengthening their source evaluation skills.   

Instructors also developed custom reflection frameworks, including:   

� “Compare/Contrast” exercises analyzing artistic liberties taken by game designers   

� “Ethical Debates” on cultural representation in commercial media   

� “Design Your Mission” assignments requiring students to pitch historically accurate quests   

These interventions helped bridge the entertainment-education divide, transforming gameplay from passive 
consumption to active critical engagement. As one instructor noted: ““The game gets them in the door; our job 
is to ensure they don’t just sightsee but actually study.”“ This feedback suggests that optimal implementation 
requires balancing technological innovation with intentional pedagogical scaffolding-a consideration for future 
game-based learning adoption. 
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6. Findings from the Animus: Data from the Virtual Classroom 

6.1 Spatial Mastery: Temple Navigation vs. Textbook Recall 

This study breaks new ground by pioneering a multimodal assessment framework that synchronizes 
physiological engagement metrics with traditional learning outcome measures in art history education. As one 
of the first investigations to integrate facial expression analysis (via FaceReader) with cognitive testing, it 
provides empirical evidence for the interdependence of emotional and cognitive processes in game-based 
learning. The biometric data revealed that peak learning moments-such as identifying architectural styles or 
deciphering iconography-consistently coincided with microexpressions of focused attention and curiosity, 
substantiating Affective Learning Theory's premise that emotional engagement drives knowledge retention.   

The development of the KSA (Knowledge-Skills-Attitudes) model represents a significant theoretical 
contribution, addressing a critical gap in humanities-focused gamification research. Unlike STEM-oriented 
models that prioritize problem-solving metrics, the KSA framework:   

1) Quantifies knowledge gains through factual recall tests   

2) Evaluates skill development via spatial reasoning and contextual analysis tasks   

3) Tracks attitudinal shifts using both biometrics and reflective journals   

This tripartite approach captures how “Assassin’s Creed: Origins” facilitates holistic learning-where 
students not only memorize facts about Ptolemaic art but also develop critical visual analysis skills and 
cultivate empathy for historical cultures. The model's effectiveness is evidenced by the experimental group's 
31% higher performance on complex synthesis questions requiring applied knowledge (e.g., “How did Roman 
occupation influence Egyptian temple decoration?”).  

Methodologically, the study demonstrates how consumer-grade gaming technology can be repurposed as 
rigorous scholarly tools when paired with:   

- Controlled curricular integration (structured missions + reflection)   

- Multidimensional assessment (biometrics + traditional testing)   

- Discipline-specific adaptations (focused on visual literacy vs. STEM skills)   

These innovations establish a replicable blueprint for transforming entertainment media into validated 
pedagogical instruments, particularly for visually intensive disciplines like art history. Future research could 
expand this framework to VR environments or AI-generated historical simulations, further exploring the 
relationship between embodied interaction and humanities learning outcomes. 

6.2 Limitations and Future Research Directions 

While this study provides compelling evidence for game-based learning in art history education, several 
limitations must be acknowledged. First, the research was conducted at a single Chinese university with art 
and design majors, which may limit the generalizability of findings to other institutional contexts or academic 
disciplines. Additionally, the focus on “Assassin’s Creed: Origins”-a game centered on Ptolemaic Egypt (a 
Western historical framework)-raises questions about whether similar cognitive and emotional benefits would 
emerge in non-Western historical settings, such as ancient China or pre-Columbian civilizations.   

Sample diversity represents another constraint. Participants were relatively homogenous in age, educational 
background, and prior exposure to digital games, which could influence engagement levels and learning 
outcomes. Future studies should include:   

- Cross-cultural comparisons (e.g., Western vs. Asian universities)   

- Broader disciplinary representation (e.g., history, archaeology, anthropology students)   

- Varied gaming experience levels to assess adaptability for novice vs. experienced players   

Another limitation is the short-term assessment window. While delayed post-tests showed improved 
retention, longitudinal studies tracking knowledge decay or skill transfer over semesters or years would 
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strengthen validity. Additionally, the reliance on one commercial game leaves open whether similar outcomes 
could be achieved with other historical games or custom-built educational simulations.   

Future research should explore:   

1) Non-Western historical games (e.g., “Ghost of Tsushima” for Japanese art or “Assassin’s Creed: Jade” 
for Chinese history)   

2) Comparative studies between different game genres (RPGs vs. strategy games)   

3) Integration with emerging technologies (VR reconstructions, AI-generated interactive narratives)   

Addressing these limitations would help establish more universally applicable principles for game-based 
learning in global art history education while ensuring cultural inclusivity in digital pedagogy.Educational 
Implications  

7. Practical Implications and Future Directions 

7.1 Optimizing Curriculum Design 

The study’s findings advocate for a micro-cycling instructional model that strategically alternates between 
brief, focused gameplay sessions (15–20 minutes) and guided reflective discussions (10–15 minutes). This 
approach balances experiential engagement (e.g., virtual exploration of the Great Library of Alexandria) with 
critical analysis (e.g., comparing in-game representations to archaeological records). Pilot implementations 
showed this method: 

� Reduced cognitive fatigue by segmenting complex content 

� Enhanced retention through immediate application and reflection 

� Prevented passive gameplay by linking discoveries to curricular goals 

For broader adoption, educators could embed these cycles into flipped classrooms (gameplay as pre-class 
preparation) or studio-based courses (virtual environments as sketching references). 

7.2 Institutional Support for Digital Pedagogy 

Successful integration requires systemic changes in teacher training and evaluation: 

Professional Development: Workshops on game selection, activity design, and biometric assessment tools 
(e.g., interpreting facial engagement data). 

Policy Alignment: Embedding digital pedagogy metrics into faculty evaluations, as encouraged by China’s 
Education Informatization 2.0 Action Plan. 

Resource Hubs: Curating game-based lesson libraries (e.g., mission templates for Assassin’s Creed) and 
technical support teams to address hardware/software barriers. 

7.3 Culturally Grounded Future Research 

To advance both pedagogy and cultural preservation, future work should prioritize: 

Localized Historical Games 

Develop Sino-centric educational games (e.g., Tang Dynasty capital Chang’an or Ming Dynasty porcelain 
trade) to align with China’s Cultural Confidence initiative. 

Partner with game studios and museums to ensure scholarly accuracy in depicting traditional arts (e.g., ink 
painting techniques). 

Longitudinal and Interdisciplinary Studies 

Track 5+ year effects of game-based learning on museum career paths or heritage conservation attitudes. 
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Test cross-disciplinary transfer (e.g., whether virtual archaeology improves 3D design skills). 

Technological Synergies 

Merge game-based learning with AI tutors (e.g., NPCs that adapt to student knowledge gaps) and VR field 
trips (e.g., collaborative Dunhuang cave restorations). 

These steps can transform games from supplemental tools into core components of humanities education, 
fostering both global competencies and cultural identity. 

8. Conclusion 

This study demonstrates that Assassin’s Creed: Origins can serve as an effective pedagogical tool in art 
history education, enhancing cognitive understanding, emotional engagement, and long-term retention 
compared to traditional lecture-based methods. The experimental group exhibited 31% higher accuracy in 
architectural identification tasks and 22% better knowledge retention in delayed post-tests, supported by 
biometric data showing strong correlations between emotional engagement (e.g., focus, joy) and academic 
performance. The proposed KSA (Knowledge-Skills-Attitudes) model provides a novel framework for 
evaluating game-based learning in the humanities, emphasizing the synergy between cognitive efficiency 
(CLT) and affective resonance (ALT). 

However, limitations such as single-institution sampling, Western-centric content, and short-term 
assessment suggest the need for broader studies on culturally diverse games (e.g., Chinese historical settings) 
and longitudinal research to validate sustained impacts. Institutional adoption requires teacher training, 
curricular redesign (e.g., micro-cycling instruction), and policy support, as outlined in China’s Education 
Informatization 2.0 Action Plan. 
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