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This study introduces a novel approach to gamifying anthropological literature using Large Language Mod-
els (LLM), specifically GPT-3.5, to create text-based games. Traditional methods of gamifying specialized
literature often require costly game design and programming expertise. The method proposed by the au-
thors employs Retrieval Augmented Generation (RAG) to transform anthropological classics into interactive
games, potentially expanding the audience for anthropological knowledge. To evaluate this prototype, the
researchers developed a corpus of 50 university-level exam questions with human-annotated gold standard
answers. Together with an expert in social anthropology, they compared RAG-generated responses to these
questions against both the gold standard and non-RAG approaches using a self-designed metric called ATGE
(Anthropological-Text-Game Evaluation), which assesses the general quality, ethnographic depth, and hon-
esty of the answer. Results indicate that the RAG-based system outperforms a non-RAG approach in factual
accuracy and retention of ethnographic details, though it remains inferior to human-annotated answers. This
suggests that RAG-based gamification can create ’thick games’ with substantial ethnographic depth, offering
a promising, cost-effective method for making anthropological insights more accessible in an educational set-

ting while maintaining scholarly integrity.

1 INTRODUCTION

In recent years, the intersection of technology and
education has opened up new avenues for knowl-
edge dissemination and engagement. One particu-
larly promising area is the gamification of academic
content, which has shown potential in increasing stu-
dent engagement (Bouchrika et al., 2021; Wang and
Tahir, 2020) and retention of complex concepts (van
Horssen et al., 2023; Rizki et al., 2024). However, the
traditional approach to creating educational games of-
ten requires significant investment in game design and
programming expertise, making it a costly endeavor
for many academic disciplines (Freire et al., 2023).
This paper introduces an innovative and cost-effective
method for gamifying anthropological literature using
Large Language Models (LLMs), specifically GPT-
3.5, to create interactive text-based games.
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At the core of this study’s approach is the use of
Retrieval Augmented Generation (RAG) (Lewis et al.,
2020), a technique that combines the vast knowl-
edge base of LLMs with specific, curated information
from text. This study applies a Retrieval Augmented
Generation based approach to transform an anthropo-
logical classic text into a text-based game, building
upon existing research (Pia, 2019; Hoffmann et al.,
2024). While previous research highlighted the de-
mand for anthropological games among researchers
(Pia, 2019) and demonstrated the potential of non-
RAG Large Language Models in creating meaningful
games based on internet resources (Hoffmann et al.,
2024), the current study expands this work through
three distinct contributions:

* 1. Development of a RAG-based prototype sys-
tem: This system enables the conversion of an an-
thropological monograph into an interactive text-
based game, securing that the LLM has the ex-
act right knowledge, thereby potentially offering
richer content and more accurate representations
of the source material than with a simple non-
RAG approach.
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* 2. Creation of a benchmark dataset: The authors
compile a corpus of 50 classroom questions from
various sources, establishing a Q&A benchmark
dataset to assess RAG-based and Non-RAG based
Large Language Models’ capacity to address aca-
demic inquiries in anthropology based on one spe-
cific piece of literature.

* 3. Comprehensive evaluation: The study evalu-
ates the prototype using the benchmark dataset,
employing two different models and a quantita-
tive semantic similarity comparison. Addition-
ally, two trained annotators of the research team,
together with a domain expert, manually com-
pare the models’ outcomes with the benchmark
dataset, providing a multi-faceted assessment.

The results reveal that the RAG-based system out-
performs its non-RAG counterpart in factual accu-
racy, ethnographic depth, and honesty though it still
falls short to the quality of the human-annotated gold-
standard answers. Nevertheless, this finding suggests
that RAG-based approaches hold promise for creat-
ing what the authors call ’thick games’: interactive
experiences that encapsulate significant ethnographic
depth while maintaining scholarly integrity. By lever-
aging RAG technology, this study paves the way for
more accessible and engaging anthropological con-
tent, potentially bridging the gap between academic
research and public engagement in the field.

In the following, this research reviews relevant lit-
erature, details the prototype’s design including data
inputs, gamification elements, prompt engineering,
and technical architecture. The evaluation section
presents the dataset, discusses automatic and man-
ual assessment methods, and analyzes results. The
study concludes with findings and future research di-
rections.

2 RELEVANT LITERATURE

2.1 LLMs and Retrieval Augmented
Generation

Since the unveiling of the transformer neural network
model in the paper ~Attention Is All You Need” by
Google Brain researchers in 2017 (Vaswani, 2017),
Large Language Models like GPT-3.5/4, LLama
(Touvron et al., 2023), and Palm (Chowdhery et al.,
2023) have demonstrated remarkable capabilities in
tasks such as text generation, complex question-
answering, and information retrieval. Recent ad-
vancements have further improved the performance
of language models by incorporating vast amounts

of retrieval data. Borgeaud et al. (Borgeaud et al.,
2022) demonstrated significant improvements in lan-
guage model performance by retrieving from trillions
of tokens, highlighting the potential of retrieval-based
approaches in enhancing LLM capabilities. There-
fore, it is evident that LLMs can acquire extensive
in-depth knowledge from data and serve as parame-
terized knowledge bases (Petroni et al., 2019). How-
ever, researchers have identified various limitations in
LLMs in recent years, including their inability to ex-
pand, revise, or update their memory, their lack of ex-
plainability in predictions, and susceptibility to hallu-
cinations (Marcus, 2020).

A significant part of research on LLMs has exten-
sively concentrated on enhancing their performance,
leading to the emergence of two primary strategies.
Firstly, LLMs can undergo optimization through fine-
tuning, a process of ‘rebaking’ specific weights within
the initial parameterized knowledge base. In contrast,
the Retrieval Augmentation Generation approach, in-
troduced by Lewis et al. (Lewis et al., 2020), aims
to address LLM performance issues by incorporating
a non-parametric knowledge base alongside the orig-
inally trained LLM. This incorporation of a second
non-parameterized knowledge base takes the form of
a vector base and offers two key advantages: the abil-
ity to swiftly include unstructured data by converting
it into a vector base and the flexibility to update and
revise knowledge within the vector base (Manathunga
and Illangasekara, 2023). This study introduces a
novel application of Retrieval Augmented Generation
to the domain of anthropological games. More specif-
ically, the prototype developed in this study employs
what Gao et al (Gao et al., 2023) have termed the
naive RAG approach, following a traditional process
of indexing, retrieval, and generation, but applied for
the first time to create interactive experiences based
on anthropological texts.

The naive RAG (Gao et al., 2023) process be-
gins with the cleansing and extraction of data from
the original anthropological text, followed by ’chunk-
ing’ it into smaller, manageable pieces. These chunks
are transformed into vector representations and stored
in a database for efficient retrieval. When a user in-
teracts with the anthropological game, their input is
converted into a vector representation, and the sys-
tem retrieves the most relevant text chunks based on
similarity scores. While the naive RAG approach has
known limitations in retrieval and generation quality
(Gao et al., 2023), its application to anthropological
games represents a novel contribution to the emerging
corpus of literature on Retrieval Augmented Genera-
tion.
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2.2 Evaluation of RAG-Based LLMs

Previous research has developed various methods for
evaluating RAG-based LLMs, which can be broadly
categorized into two main approaches. The first in-
volves evaluating a RAG-based system by comparing
its output to a ground truth using human evaluators.
This method allows for the creation of custom metrics
that capture the subtleties and nuances of the gener-
ated outputs when compared to a benchmark dataset.
However, it is expensive and introduces the risk of
bias, as humans are used as judges for the system’s
performance.

The second category centers on automated evalu-
ation methods, primarily using established NLP met-
rics to assess RAG performance. These include
BERTScore (Zhang et al., 2019), which evaluates
generated outputs by computing cosine similarities
between token embeddings of generated and refer-
ence answers. Other researchers employ metrics
like Rouge-1 and SemScore (Aynetdinov and Akbik,
2024) for answer generation evaluation, while metrics
such as HIT Rate, Normalized Discounted Cumula-
tive Gain (NDCG) (Jarvelin and Kekildinen, 2002)
or Mean Reciprocal Rank (MRR) are used to assess
retrieval quality (Liu, 2023). However, these ap-
proaches all require human-annotated reference data.

In cases where human annotations are unavailable,
automated frameworks like RAGAS(Es et al., 2023)
have been proposed. RAGAS evaluates the perfor-
mance of RAG-based systems by assessing context
relevance for the retriever and answer relevance for
the generator, with an additional metric called faith-
fulness to measure the coherence between the two
modules. Similarly, ARES(Saad-Falcon et al., 2023)
follows a similar approach, evaluating RAG-based
systems across these same dimensions. In this work,
the authors employ both human and automated eval-
uation methods to assess their RAG-based prototype.
By integrating these approaches, the authors offer a
unique contribution to the literature, where an entire
monograph from a subfield of the humanities is used
as context for the RAG-based system’s qualitative and
quantitative evaluation.

2.3 Educational Potential of Digital
Games for the Humanities

The integration of digital games into educational set-
tings has emerged as a significant area of research
in recent decades. This has sparked debate around
the effectiveness of game-based learning in academic
settings (Ashinoff, 2014). While media time and
again presented skeptical findings (Ashinoff, 2014,
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p- 1109),(Huesmann, 2010) it is important to remem-
ber that James Paul Gee argued already in 2003 that
well-designed video games are essentially learning
machines - and therefore well equipped for effective
learning of academic content - due to their ability to
motivate and engage players (Gee, 2003). Recent re-
search supports this claim, revealing the potential of
digital games as pedagogical tools (Wang and Tahir,
2020; van Horssen et al., 2023). Wang et al (Wang
and Tahir, 2020), for example, demonstrated that Ka-
hoot! has positive effects on learning performance,
classroom dynamics, attitudes, and anxiety. Simi-
larly, Van Horssen et al’s research on commercial
strategy games like Sid Meier’s Civilization IV: Col-
onization (Firaxis Games 2008) and GreedFall (Spi-
ders 2019) in higher education humanities curricula
showed that students demonstrated enhanced engage-
ment with historical narratives and developed stronger
critical thinking skills through holistic reflexive en-
gagement (van Horssen et al., 2023).

However, this scholarly interest in digital tools
remains largely limited to video games, while text-
based games remain understudied as potential learn-
ing tools despite their rich fifty-year history (Reed,
2023). This oversight is notable since text-based
games’ focus on written narrative makes them par-
ticularly well-suited for humanities education - their
format naturally emphasizes close reading, contextual
analysis, and meaning-making without visual distrac-
tions. Recent examples demonstrate this educational
potential. For example, Andrea Pia’s game *The Long
Day of Young Peng’! uses interactive narrative to il-
luminate the complexities of rural-to-urban migration
in contemporary China, conveying nuanced social
dynamics and personal experiences more effectively
than traditional teaching materials(Pia, 2019). Simi-
larly, Manuba (Manuaba, 2017) leverages Indonesian
folklore in a text-based game adaptation of “Danau
Toba” designed to enhance players’ reading compre-
hension.

Building upon these insights, the current study
proposes to address this research gap by implement-
ing a Retrieval-Augmented Generation approach to
convert anthropological text into a text-based game.
This methodology aims to enhance both the accu-
racy and ethnographic depth of generated content
while preserving the engaging, interactive character-
istics that make text-based games effective educa-
tional tools. The aim is to create “thick” gaming
experiences that immerse students in rich, contex-
tual understanding of cultural phenomena, social re-
lationships, and lived experiences. Just as anthro-
pologists strive to create “thick descriptions”(Geertz,

Uhttp://thelongdayofyoungpeng.com
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2008) in their ethnographic work, the authors of this
study claim that educational games in anthropology
should aim to be “’thick games”. That is to say that the
goal is to create educational games that not only ef-
fectively convey anthropological knowledge but also
maintain the methodological rigor and depth charac-
teristic of anthropological research. By approximat-
ing this goal, this study contributes to one of the key
challenges in educational game design for the human-
ities: maintaining academic rigor while ensuring stu-
dent engagement.

2.4 Automatic Game Generation

Within the broad field of game Al, research into au-
tomatic game generation traces its origins to the early
1990s, beginning with METAGAMES by Pell (Pell,
1992) in 1992. This pioneering work laid the foun-
dation for future developments, including significant
advances through evolutionary algorithms, as demon-
strated by Cameron Browne’s 2008(Browne, 2008)
research that produced playable games like Yavalath?.

The introduction of Large Language Models
(LLMs) has fundamentally transformed automatic
game generation, offering new possibilities for cre-
ating dynamic, responsive gaming experiences (Gal-
lotta et al., 2024). Researchers have combined LLMs
with evolutionary algorithms to generate and optimize
game concepts (Todd et al., 2024), while commercial
applications like AI Dungeon® have demonstrated the
potential for creating personalized, open-ended narra-
tives using GPT-3 (Hua and Raley, 2020).

In the context of text-based anthropological
games, recent work by Hoffmann et al. (Hoffmann
et al., 2024) has explored using GPT-3.5 to develop
anthropological text-based games, creating four dis-
tinct designs but also revealing limitations in nar-
rative coherence and gameplay innovation. This
study builds upon such prior works and extends them
through RAG-based approaches. It therefore con-
tributes to the literature of automatic game generation
by presenting a use-case for the creation of a RAG-
based text-game based on a singular text in the do-
main of anthropology.

3 PROTOTYPE DESIGN

This section presents the design and architecture of
the developed RAG-based prototype. It begins by dis-

2QOriginally created by an AI named LUDI, Yavalath
stands as an abstract strategy game playable by groups of
two or three (See http://cambolbro.com/games/yavalath/)
3https://aidungeon.com

cussing the authors’ rationale for selecting the anthro-
pologist Bronislaw Malinowski’s book ’ Argonauts of
the Western Pacific’ (Malinowski, 2013) as the central
text for gamifying with the RAG-based application.
The section then outlines the type of game the proto-
type will generate, followed by a detailed exploration
of the system prompt used as well as the prototype’s
technical design and implementation.

3.1 Anthropological Monograph as
Input Data

For this study, the authors selected the anthropologi-
cal classic ’Argonauts of the Western Pacific’ (1922)
by Bronislaw Malinowski (Malinowski, 2013) as the
primary text to gamify using the prototype. This sem-
inal work was chosen for several compelling reasons.
First, the book is predominantly text-based with mini-
mal images, making it ideal for text-centric extraction
and processing. This characteristic aligns well with
the capabilities of Large Language Models, which ex-
cel at understanding and generating textual content.
The dense, descriptive nature of Malinowski’s writ-
ing provides a rich foundation for the LLM to draw
upon, ensuring that the generated game content is sub-
stantive and true to the original ethnographic observa-
tions.

Secondly, ’Argonauts of the Western Pacific’ is
renowned for its ethnographic depth, a quality that has
been consistently praised by reviewers and scholars
in the field of anthropology(Leach and Leach, 1983;
Hann and James, 2024). This depth of cultural de-
scription and analysis makes the book an excellent
candidate for transformation into an interactive, ed-
ucational game. The details of Trobriand Islander
life, the complex Kula* exchange system, and Ma-
linowski’s reflections on the practice of ethnography
itself offer a wealth of material for creating engaging
scenarios, thought-provoking questions, and immer-
sive role-playing experiences. By using such a rich
text, the authors aim to demonstrate the potential of
their RAG-based system to capture and convey nu-
anced anthropological concepts in an interactive for-
mat.

Lastly, the choice of this particular monograph
serves a broader purpose in the context of anthropo-
logical education. ’Argonauts of the Western Pacific’
is not only a foundational text in the field but also
one that continues to be widely read and discussed
in anthropology courses worldwide (Hann and James,

4The Kula Ring is an elaborate inter-island exchange
system involving communities in the Trobriand Islands and
surrounding archipelagos. It involves the ceremonial circu-
lation of two types of valuables governed by strict rules.
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2024). By creating a game based on this text, the au-
thors seek to provide a novel, interactive method for
students to engage with classic anthropological liter-
ature. This approach has the potential to make the
sometimes challenging content more accessible and
engaging to modern students, while also preserving
the intellectual rigor and ethnographic insight of the
original work.

3.2 Gamified Approach

The authors developed 'Topic Quiz’, a RAG-based
text game that builds on the game design frame-
work established by Hoffmann et al. (Hoffmann et al.,
2024). This design was specifically chosen as it fa-
cilitates to evaluate LLM outputs, particularly their
factual accuracy and cultural authenticity when com-
pared to primary source materials. The game operates
as follows:

Phase 1 - Theme Selection. In a first phase, a univer-
sity teacher - or seminar leader - identifies three cen-
tral topics from ’Argonauts of the Western Pacific’.
For example, available themes may span key anthro-
pological concepts such as the Kula ring system, in-
digenous farming methods and community organiza-
tion, magical beliefs and practices in Trobriand cul-
ture, or reflections on Malinowski’s own positionality
within a broader geopolitical perspective.

Phase 2 - Al Dialogue. In a second phase, the play-
ers (students) pick one theme card and participate in
a focused 10-minute conversation with an Al system
embodying Bronislaw Malinowski. This interactive
component allows for deeper comprehension of the
ethnographic content and Malinowski’s experiences
through direct exploration of the author’s viewpoint.
Phase 3 - Knowledge Assessment. In a third phase,
the players are presented with and have to answer a
set of ten teacher-crafted multiple choice questions
that evaluate their grasp of both the source text and
insights derived from the Al interaction. Individual
scores are then recorded and made public on a shared
leaderboard. The latter introduces a competitive as-
pect designed to spark ongoing participation and mul-
tiple gameplay attempts.

3.3 System Prompt Design for
Gamification

After extensive experimentation with different system
prompt designs over a period of one week, the authors
developed a specialized prompt that enables the LLM
to effectively embody the role of the anthropological
book’s author, Bronislaw Malinowski, and generate
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answers of appropriate length and format. The final
system prompt reads as follows:
System Prompt. You are the renowned anthropol-
ogist Bronislaw Malinowski. You are known for
your work in ethnography and your development of
functionalism in anthropology. Respond to questions
about the document as Malinowski would, drawing
on your expertise in anthropology and your fieldwork
experiences. Use your knowledge to provide insight-
ful analysis and commentary and limit your answers
to a maximum of three paragraphs and 200 words.

Context: context

Human: question Bronislaw Malinowski:

3.4 Technical Design and
Implementation of the RAG
Prototype

The implemented prototype follows a classic
Retrieval-Augmented Generation architecture, de-
signed to process and interact with anthropological
texts in an intelligent manner. The system operates
through several sequential stages, beginning with
the ingestion of unstructured text from anthropo-
logical monographs and articles. Using recursive
character text splitting, the content is segmented into
manageable chunks, which are then converted into
vector embeddings. After evaluating different vector
storage solutions, the team implemented Facebook
AI Similarity Search (FAISS) over ChromaDB? for
the vector database.

The system’s core functionality relies on a special-
ized retriever that searches the vector database when
users submit queries. This retriever is designed to
constrain the language model’s responses to the avail-
able local context in the vector store, implemented
through a template-guided response generation. To
enhance user interaction, the system implements a
conversational retrieval chain that maintains context
across multiple interactions, enabling more coherent
and contextually aware dialogues.

The prototype was developed as a web applica-
tion with a Streamlit® frontend and a Python backend
using the Langchain’ library. The source code is pub-
licly available®, though users must provide their own
OpenAl API key. The interface enables users to up-
load anthropological texts in PDF format and engage
in a *Topic Quiz’ game - a topic-specific discussion

Shttps://pypi.org/project/chromadb/

Ohttps://streamlit.io

https://www.langchain.com

8The source code is accessible at:
https://github.com/michaelpeterhoffmann/ragAnthro
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with an Al simulation of the text’s author. In the in-
terface, users are represented by a red anthropomor-
phic icon, while Malinowski’s simulation uses a yel-
low robot icon. This deliberate choice of a robot icon
clearly signals to users that they are interacting with
an Al rather than a human (See Figure 1).

Topic Quiz

Dragand drop file here Browse files

Malinowski_Bronislaw_Argonauts_of_the_ Western_Pacific.pdf & 11 x

eface to my work not only e

collected during my time n the Trobriand
f the natives' lives. He notes my

PskBron

Figure 1: A Screenshot of the Prototype Game Topic Quiz.

The backend architecture leverages Langchain’s
capabilities to create a sophisticated interaction sys-
tem. It employs a ChatPromptTemplate that com-
bines context about Bronislaw Malinowski’s back-
ground and expertise with user questions. Through
a custom SystemMessagePromptTemplate, the lan-
guage model is instructed to respond in Malinowski’s
persona, while the ConversationalRetrievalChain en-
sures coherent dialogue maintenance. To ensure re-
producible results, the system uses OpenAl’'s GPT-
3.5-turbo model with the temperature parameter set
to 0.

4 EVALUATION

The systematic evaluation of generative Large
Language Model outputs presents significant
methodological challenges stemming from the non-
deterministic nature of natural language generation
tasks. The fundamental complexity arises from the
inherent variability in human-generated responses,
where a single input query can lead to multiple
valid outputs, making the definition of “correct” and
“appropriate” responses computationally non-trivial.

Contemporary evaluation methodologies for
Retrieval-Augmented Generation systems typically
leverage standardized benchmark datasets that pro-
vide reference outputs for validation purposes. These
datasets serve as established ground truth corpora

against which model performance can be system-
atically assessed. However, in specialized domains
such as anthropological text analysis, specifically
for Question-Answering (QA) systems, there exists
to the best of the authors knowledge a significant
gap in the availability of domain-specific evaluation
datasets.

To address this limitation in the context of an-
thropological QA evaluation, the research team, in
collaboration with expert senior anthropologists, con-
structed a specialized evaluation corpus comprising
50 question-answer pairs derived from the anthro-
pological monograph ’Argonauts of the Western Pa-
cific’. This carefully curated dataset serves as the
domain-specific ground truth for the evaluation pro-
cess, which was undertaken in two ways. On the hand
through automated evaluation utilizing established
computational metrics; on the other hand through
manual assessment implementing a novel, purpose-
built and anthropology-centered evaluation metric.

The subsequent sections lay out the evaluation
analysis in three parts: first, the composition and char-
acteristics of the evaluation dataset; second, the im-
plementation of multiple automated evaluation met-
rics and their results; and third, the development and
application of a custom evaluation protocol for man-
ual assessment.

4.1 The Evaluation Dataset

The evaluation dataset consists of 50 manually cu-
rated question-answer pairs, specifically designed for
the Topic Quiz Game implementation. The dataset
construction process prioritized question diversity to
simulate realistic queries from the target audience,
including students and academic researchers. Fol-
lowing the taxonomic framework proposed by Cheru-
manal et al (Cherumanal et al., 2024, p. 2), the ques-
tions were systematically categorized into three dis-
tinct types:

e Out-of-Scope Questions: Queries intentionally
constructed without definitive answers due to con-
tent absence in the source material.

» Simple Questions: Queries with answers locat-
able within single text passages.

e Complex Questions: Queries requiring informa-
tion synthesis across multiple passages, demand-
ing comprehensive content understanding.

Table 3 (See Appendix) provides representative
examples from each category of the constructed
dataset.
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4.2 Automatic Evaluation
4.2.1 Maetrics Used

The authors employed several established metrics to
evaluate different aspects of the prototype system:

e NDCG (Normalized Discounted Cumulative
Gain): Used to assess retrieval effectiveness.
NDCG measures the quality of the ranking of
retrieved passages, taking into account their
relevance and position in the list.

* BERT-Score: A metric that uses contextual em-
beddings to compute the semantic similarity be-
tween generated and reference texts.

* ROUGE-1: A metric that measures the overlap of
unigrams (individual words) between the gener-
ated and reference texts. It’s particularly useful
for assessing the content coverage of the gener-
ated responses.

4.2.2 Results: Comparing RAG and Non-RAG
with Handwritten Answers

The authors evaluated the generated outputs from the
RAG-based and GPT-3.5-based approaches against
an expert-curated gold standard. As shown in Ta-
ble 1, the RAG-based approach outperforms the GPT-
3.5-based approach across all three selected metrics
(NDCG, BERTScore,Rouge-1). In line with exist-
ing research, this highlights the effectiveness of the
proposed RAG-based approach in managing domain-
specific knowledge.

Table 1: Automatic Comparison: RAG vs. Gold-standard
and Non-RAG vs. Gold-standard.

Model Type | Nu | NDCG | BScore | Rouge-1

RAG Simple | 10 | 0.781 | 0.889 0.345
RAG Complex | 35 | 0.788 | 0.887 0.355
RAG Out-of-S | 5 | 0.750 | 0.853 0.239

RAG All 50 | 0.783 | 0.884 0.341

Non-RAG | Simple | 10 | 0.763 | 0.886 0.327
Non-RAG | Complex | 35 | 0.777 | 0.885 0.340
Non-RAG | Out-of-S | 5 | 0.739 | 0.853 0.233

Non-RAG All 50 | 0.771 | 0.882 0.327

Additionally, the authors conducted a comparison
based on the type of question (complex, simple, or
impossible). As illustrated in the same Table 1, in
all three categories, the RAG-based approach outper-
formed the non-RAG-based approach. However, both
the aggregate analysis and more detailed comparisons
revealed that the improvement of the RAG-based ap-
proach over the non-RAG-based approach was only
marginal. This suggests that while these metrics pro-
vide a general indication of performance, human in-

252

spection and evaluation of the generated outputs are
also crucial, as discussed in the next section.

4.3 Manual Evaluation
4.3.1 Study Design

To evaluate the models’ outputs from anthropological
and pedagogical perspectives, this study implemented
a human perception experiment with two evaluators
and a senior anthropologist who provided expert guid-
ance throughout the evaluation process.

Participants. The two evaluators were from the re-
search team, had computer science backgrounds and
university-level experience grading Bachelor’s and
Master’s examinations. To ensure proper assess-
ment of generated answers, both evaluators read ’ Arg-
onauts of the Western Pacific’ before beginning the
evaluation. The senior anthropologist, who holds a
PhD in social anthropology and has experience grad-
ing anthropology examinations at both Bachelor’s and
Master’s levels, had also read Malinowski’s work
prior to the evaluation. All participants volunteered
their time for this study and received no monetary
compensation for their time.

Tasks. The evaluation process presented evaluators
with randomly selected questions and their corre-
sponding answers from the gold-standard benchmark
dataset. The evaluators assessed the generated an-
swers using the ATGE metric (detailed below) with-
out knowledge of which model produced each an-
swer, minimizing potential bias. In total, participants
evaluated 100 questions: 50 generated using RAG and
50 without RAG.

ATGE Metric. To evaluate the generative outputs
of the RAG and NON-RAG approach, the authors
designed their own assessment metric called ATGE
(Anthropological Text Game Evaluation) metric. The
latter evaluates language model performance through
three components:

* Answer Quality (AQ): Assesses response quality
compared to the gold-standard. Scale: O (incom-
prehensible/incorrect) to 5 (perfect).

Ethnographic Depth (ED): Measures cultural de-
tail richness. Scale: O (no cultural context) to 5
(exceptional cultural detail accuracy).

Honesty Index (HI): Evaluates information accu-
racy and consistency. Scale: 0 (completely fabri-
cated) to 5 (no hallucinations) with intermediate
scores (4=one minor inconsistency, 3=minor in-
consistencies, 2 major inconsistency, 1 significant
fabrications).

Each component uses a 0-5 Likert scale, with 5
representing the highest score. The final ATGE score
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is calculated as the arithmetic mean: ATGE Score =
(AQ + ED + HI) / 3 This produces a comprehensive
score between 0 and 5, where 5 indicates optimal per-
formance across all dimensions.

4.3.2 Results

The manual evaluation results using the ATGE metric
revealed substantial performance disparities between
the RAG-based approach and Non-RAG (gpt3.5-
turbo), as shown in Table 2. The differences mani-
fested across all three evaluated dimensions: overall
answer quality, ethnographic depth, and the honesty
index.

Table 2: Manual Evaluation using the ATGE Metric.

Model Type |[Nu| AQ | ED | H | ATGE
RAG Simple | 10 [3.65| 3.5 | 45 | 3.88
RAG Complex | 35 | 4.19 | 4.15|4.83 | 4.39
RAG Out-of-S | 5 0 0 0 0
RAG All 50 | 3.66 | 3.60 | 4.28 | 3.85

Non-RAG | Simple | 10 | 2.9 | 29 | 48 | 3.53
Non-RAG | Complex | 35 | 3.24 | 3.1 | 4.43| 3.59
Nom-RAG | Out-of-S | 5 0 0 0 0

Non-RAG All 50 [ 2.84(2.75]4.06| 322

Manual evaluation revealed that the RAG-based
system substantially outperformed GPT-3.5 Turbo
(the Non-RAG system), with an overall ATGE score
of 3.85 versus 3.22. This advantage was most pro-
nounced in two critical dimensions: ethnographic de-
tail (ED score: 3.60 vs. 2.75) and answer qual-
ity (AQ score: 3.66 vs. 2.84). As demonstrated
in Table 4 (See Appendix) for an example question,
the RAG system produced richer responses by in-
corporating crucial biographic elements, such as Ma-
linowski’s theoretical background and field experi-
ence, while also providing essential contextual infor-
mation like the scientific classification of his research.
Though the RAG system also showed overall higher
honesty scores, this difference was modest (4.28 vs.
4.06), presumably because * Argonauts of the Western
Pacific’ had significant representation in GPT-3.5’s
training dataset.

Detailed analysis revealed that RAG’s advan-
tage was most pronounced when handling complex
questions (4.39 vs 3.59). This superiority stems
from RAG’s ability to synthesize detailed informa-
tion scattered throughout the source material, includ-
ing chronological events, locations, and character
names. While RAG also performed better on sim-
pler questions, the gap was narrower, possibly due to
the widespread availability of basic information about
Malinowski’s work online. Notably, both systems
struggled with the five “trick questions” classified as
’Out-of-Scope’ in the dataset, suggesting limitations

in their deeper contextual understanding.

The results demonstrate RAG’s potential for de-
veloping culturally nuanced games, particularly in
creating what the authors coined as “thick” anthro-
pological games. This concept, inspired by Clifford
Geertz’s thick description”(Geertz, 2008) suggests
the possibility of games that transcend surface-level
cultural representation to offer rich ethnographic con-
tent while meaningfully engaging with anthropologi-
cal theory. RAG’s superior performance in handling
complex queries and providing detailed ethnographic
information makes it particularly suited for such an
application.

S CONCLUSION

In this study, the authors developed a RAG-based pro-
totype designed to facilitate playful exploration of
anthropological texts. To evaluate its effectiveness,
this study created a handcrafted benchmark dataset
comprising 50 questions and answers about Bronis-
law Malinowski’s anthropological classic ’ Argonauts
of the Western Pacific’. These questions were catego-
rized into three types (difficult, simple, out-of-scope)
to assess the system’s performance across varying
levels of complexity. Their evaluation methodology
combined quantitative analysis of the RAG-based sys-
tem’s outputs against the human-annotated bench-
mark dataset, while also comparing its performance
with a Non-RAG model implementation.

The results demonstrated RAG’s superior perfor-
mance over Non-RAG across multiple metrics. Auto-
matic evaluation showed RAG outperforming GPT on
all three metrics (NDCG, BertScore, Rouge-1), while
manual evaluation revealed higher ATGE scores (3.85
versus 3.22). The RAG approach produced more ac-
curate responses with stronger ethnographic ground-
ing and fewer hallucinations. These findings validate
RAG?’s effectiveness for text-based LLM games in an-
thropology and suggest its potential for educational
game development.

The implications of this study extend beyond tech-
nical achievements to both theoretical and practical
domains. Theoretically, the RAG approach enables
the creation of what the authors term “thick” an-
thropological games. Drawing on Clifford Geertz’s
concept of “thick description” (Geertz, 2008), these
games transcend surface-level cultural representa-
tions to provide rich ethnographic content while
engaging meaningfully with anthropological theory.
The results demonstrate that RAG-based systems can
effectively support games that approximate this level
of ethnographic depth, opening new avenues for an-
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thropological education through interactive and col-
laborative digital experiences.

But this theoretical contribution may also have
significant implications beyond the anthropological
domain. One domain that it may affect is the field of
intercultural training and communication. The RAG
system’s ability to maintain ethnographic depth while
creating interactive experiences suggests new possi-
bilities for professional cultural education. Organi-
zations could develop dynamic environments where
professionals engage in simulated conversations with
cultural experts, preserving crucial nuances often lost
in conventional training materials.

6 FUTURE WORK

In addition to the improvement idea that has been
already laid out, there remain also numerous op-
portunities for further refinement and optimization
of the showcased text-to-text game RAG-driven sys-
tem. Future iterations could benefit from advances
in Retrieval-Augmented Generation technology, such
as the Advanced and Modular RAG approaches (Gao
et al., 2023), to enhance the quality and depth of the
gaming experience. In this context, the findings of
Lin et al (Lin et al., 2023) suggest a promising di-
rection by integrating RAG with fine-tuning, which
could help identify the optimal combination of these
methods to improve the prototype.

Moreover, adopting a multi-modal approach (Ya-
sunaga et al., 2022)—incorporating diverse data types
from the original monograph, including information
embedded in images—presents additional opportu-
nities to optimize the RAG-based system. Further-
more, this research could expand to evaluate which
works across anthropology and other humanities dis-
ciplines are most suitable for gamification through
RAG-based systems.

ETHICAL CONSIDERATIONS

RAG systems’ technical capabilities pose several eth-
ical challenges, particularly in handling anthropo-
logical content. Firstly, while efficient at informa-
tion retrieval, these systems risk oversimplifying cul-
tural nuances and favoring engagement over academic
rigor. To address this, the authors of this study added a
repository disclaimer emphasizing the tool’s role as a
supplement to, not replacement for, traditional mono-
graph study.

Secondly, the study’s human annotation process,
while essential, introduces potential subjectivity. To
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enhance assessment validity, annotators consulted a
senior anthropology expert when uncertain. Though
this expertise helps minimize misinterpretation, in-
herent evaluation biases may persist.

A third ethical concern relates to privacy and trust
relationships in anthropological research. Although
published anthropological texts typically anonymize
data, some may contain sensitive information shared
within specific trust relationships, and the proposed
prototype could potentially increase accessibility to
such content. To address this concern, the authors de-
liberately selected a monograph that is over a century
old and has been widely circulated and discussed in
academic discourse. This choice minimizes the risk
of exposing sensitive personal information that might
persist within the original text.
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APPENDIX

Table 3: Example Questions from the Q & A Dataset.

Question

Type

What is the ”Kula Ring”” and what is its basic function in Trobriand society? Simple

Describe the political organization of the Kula, including the role of chiefs and their vary- | Difficult
ing levels of power.

In an alternate history where the Trobriand Islanders developed advanced seafaring tech- | Out-of-Scope
nology and became a dominant Pacific empire, how would their practices have Kula trans-
formed on a global scale?

Table 4: Example generated RAG and NON-RAG Answers.

Question

Describe the preface written by Sir James G. Frazer and his assessment of your work and re-
search methods

RAG

Sir James G. Frazer’s assessment of my work and research methods in the preface was highly
complimentary. He highlighted that I conducted my research under the best conditions and in
a manner calculated to secure the best possible results. Frazer emphasized that I was well-
equipped for the task I undertook, citing both my theoretical training and practical experience.
He noted my theoretical training demonstrated in my work on the family among the aborigines
of Australia and my practical experience based on my account of the natives of Mailu in New
Guinea, where I resided for six months. Frazer commended my immersive fieldwork approach
in the Trobriand Islands, living among the natives for an extended period, engaging in daily
observations, conversations in their language, and direct interactions to gather information first-
hand.

Overall, Frazer’s assessment underscored the depth and rigor of my ethnographic methods, em-
phasizing the scientific value of the materials I collected and my commitment to understand-
ing the social, religious, and economic aspects of the Trobriand Islanders. He highlighted my
meticulous preparation and dedication to providing a comprehensive and scientific account of
a “savage” people, recognizing the importance of my research in advancing anthropological
knowledge.

Non-RAG

Sir James G. Frazer’s preface to my book ”Argonauts of the Western Pacific” provides a valuable
insight into his assessment of my work and research methods. Frazer, a prominent anthropologist
himself, acknowledged the significance of my fieldwork in the Trobriand Islands and the inno-
vative approach I took in studying the social organization and customs of the indigenous people.
He praised my meticulous attention to detail and my focus on understanding the functional as-
pects of cultural practices, which laid the foundation for the development of functionalism in
anthropology.

Frazer recognized the importance of my immersive participant-observation method, where I
lived among the Trobriand Islanders for an extended period to gain a deep understanding of
their way of life. He appreciated how I emphasized the practical functions of rituals, beliefs,
and social structures within the context of the society, rather than viewing them as isolated
customs. Frazer’s preface highlights his admiration for my groundbreaking research approach,
which emphasized the interconnectedness of cultural elements and their role in maintaining
social order and stability.
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