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Abstract

This work explores generative Al-enhanced text-based games for language
learning. Utilizing ChatGPT, the study modifies an early version of Colossal
Cave Adventure to generate contextually appropriate responses, making the
game more interactive and engaging. The method involved creating a tailored
model to emulate the original game, followed by iterative refinements. Play-
through-based comparisons revealed that the model successfully reproduced
the game’s core mechanics while introducing dynamic content and contextual
hints, enhancing the overall gaming experience. At the same time, the model’s
nondeterministic nature showed benefits in the context of language generation
while introducing challenges, such as inconsistencies in the progression of lan-
guage complexity. Altogether, generative Al holds promise for improving ed-
ucational, text-based games by increasing engagement and adaptability; thus,
educators are encouraged to consider Al-enhanced gaming as an innovative
tool for language instruction and interactive learning. However, further re-
search is also needed to address Al limitations to ensure learning consistency,
alongside the value of exploring broader applications beyond language acqui-
sition.

Keywords

Artificial Intelligence, ChatGPT, Colossal Cave Adventure, Generative Al,
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1. Introduction

Text-based games, which gained popularity in the 1970s and 1980s with titles like
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Colossal Cave Adventure (CCA) (Crowther & Woods, 1975-1977) and Zork (In-
focom, 1977-1982), rely on written natural-language commands (Ammanabrolu
& Riedl, 2019; Coté et al., 2019; Dambekodi et al., 2020; Lyomio, 2017; Madotto et
al., 2020; Sharma, 2008; Yao et al., 2021) (i.e., “actions”; Towle & Zhou, 2023: p.
1) that are entered into a command line interface (Allington, 2015; Coté et al.,
2019). Due to the technological limitations of the time (Kim, 2018), they used
plain text to describe the environment, with player interaction occurring through
simple text commands, such as “go north” (Coté et al., 2019; Nagai & York, 2021;
Sargsyan, 2013). Namely, early versions of these games did not use graphics be-
yond ASCII to depict scenes (Kim, 2018). Thus, it is to be expected that their pop-
ularity diminished (Kirill, 2024; Lyoémio, 2017; Sharma, 2008; Wright & Weible,
2024) with the advent of games featuring graphics (Kim, 2018; Kirill, 2024;
Lyomio, 2017; Wright & Weible, 2024), animation, and sound (Kim, 2018).

Notwithstanding their decline, these single-player games (Kostka et al., 2017)
continued to be fondly remembered (Jerz, 2007; Kim, 2018) and, in recent years,
have experienced a resurgence (Jerz, 2007; Kim, 2018; Kirill, 2024). Among the
different reasons offered (Kim, 2018), they have been explored for their potential
to help improve linguistic skills (Reinders & Wattana, 2015; Wright & Weible,
2024) by engaging learners through actual text that requires them to use language
to interact with the game environment (Kim, 2018; Pereira, 2013). It has been as-
serted, for instance, that these games can encourage learners to participate in read-
ing activities (Manuaba, 2017; Pereira, 2013), helping with comprehension (Man-
uaba, 2017; Sargsyan, 2013). This is important, as Markova (2023), citing Harmer
(2015), states, as one of the four core skills in second language (L2) acquisition,
reading plays a significant role in enhancing different linguistic areas, such as vo-
cabulary, grammar, and spelling.

The use of these games is, in part, predicated on the idea that language is learned
through practical use, which Pereira (2013) explains aligns with L2 acquisition
theories. Learners can encounter words and phrases during gameplay that are not
commonly used in everyday conversation or that they may not be familiar with,
broadening their lexical scope (Pereira, 2013). Moreover, they need to grasp the
meaning of almost all words to advance, reflecting their understanding (Pereira,
2013) and engagement with the language (Kim, 2018; Pereira, 2013). Basically,
because learners interact with these games through text, a solid understanding of
language is essential for successful gameplay (Yao et al., 2020). So, the fact that
learners can progress serves as evidence of their comprehension (Pereira, 2013).

However, Markova (2023), citing Nassaji (2011), explains that reading is a com-
plex process that involves the “retrieval of different kinds of knowledge from dif-
ferent types of memory, decoding of the visual stimuli, syntactic parsing, semantic
processing, making sense of discourse, and incorporating all this acquired infor-
mation into one’s preexisting knowledge” (p. 13). Namely, reading is not a natural
skill learned through exposure (Markova, 2023). This is an argument that has been
supported by others, such as Furtado et al. (2018), who affirm that the number of
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words learned through exposure may lead to the misconception that inferring the
meaning of a word from context is a simple task, instead highlighting that learners
frequently struggle to extract contextual information when encountering unfamil-
iar vocabulary. Citing Hulstijn (1992), Hulstijn et al. (1996), and Laufer and Sim
(1985), they add that this includes incorrectly inferring the meaning of words
(Furtado et al., 2018).

Markova (2023), citing Pope (2010), does acknowledge that such new mediums
seem to be exciting to learners but curbs this enthusiasm by stating that the nar-
ratives are often “disjointed and perplexing” (p. 34). They require considerable
effort to understand and keep up with, possibly explaining why they have not be-
come mainstream, remaining popular only among dedicated supporters (Mar-
kova, 2023). Although Markova offers this in the context of e-books with interac-
tive features, something similar can be said of text-based games, despite claims
that they are more straightforward to understand and play (e.g., Pereira, 2013).
For example, the objectives in these games are rarely obvious, uncoverable only
through exploration (Yuan et al., 2018), including comprehending complex navi-
gation stemming from their expansive, looping layouts (Lyomio, 2017) and the
lack of on-screen markers, in-game maps, and other visual and audio cues com-
monly found in many modern-day games. Then there is the issue that text-based
games have relatively linear plots (Ammanabrolu & Riedl, 2019), and their
scripted text is static and, thus, can be predictable (Kirill, 2024), a problem com-
monly found in early, pure-text versions. Granted, nondeterministic instances of
these games exist (Kostka et al., 2017) that support a myriad of paths and endings
(Zelinka, 2018), but the same decisions (i.e., identical actions performed in the
same situations) in subsequent playthroughs result in the same text descriptions
(Kirill, 2024; Zelinka, 2018).

Recent advancements in generative artificial intelligence (AI) might offer solu-
tions to these and similar challenges that impact the efficacy of text-based games
in language-learning contexts. Large language models (LLMs) have made signifi-
cant contributions to the study of natural language processing and human-com-
puter interaction (Lanzi & Loiacono, 2023) as they are able to accept written text
input, producing human-like responses (Harshitha, 2022). Lanzi and Loiacono
(2023), for instance, explain that in addition to creating random text from high-
level instructions, these models can also mix and create varying text from existing
content, all the while keeping the meaning clear. In simpler terms, they can gen-
erate dynamic and varied responses from identical inputs (Kirill, 2024), affording
learners not only the freedom to craft their text responses but the responses that
they can receive can be nearly limitless (Harshitha, 2022).

This ability to adaptively create content has opened opportunities to explore
personalized learning (Jegede, 2024; Office of Educational Technology, 2023; Ter-
zic et al., 2023) by tailoring instruction to individual learner needs (Atlas, 2023;
Jegede, 2024; Terzic et al., 2023), which includes improving language skills (Office

of Educational Technology, 2023). As a result, there is substantial interest in gen-
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erative Al in educational settings (Nash, 2024; Office of Educational Technology,
2023; Wei, 2023) and its ability to be leveraged effectively as a teaching tool (Office
of Educational Technology, 2023; Terzic et al., 2023). When applied to text-based
games—what Harshitha (2022) refers to as “[ AI] powered” (p. 44)—learners can
enter their text and receive personalized responses, creating an almost infinite
range of possibilities to explore, making these games more captivating and engag-
ing compared to their nonAl-based predecessor (Harshitha, 2022). This enhanced
form of text-based game could create text that is adapted to each learner’s needs
while also assisting them with the content in the form of hints and insights as they

progress during gameplay (Kim, 2018).

1.1. Purpose

Given the potential of Al this study examines Al-powered, text-based games, fo-
cusing on their ability to adaptively generate content while also addressing chal-
lenges that affect the efficacy of their use in language learning. Specifically,
ChatGPT, the LLM developed by OpenAI (2025a), is used to emulate a modified
version of CCA designed to generate increasingly complex and appropriate re-
sponses while providing learners with contextual feedback intended to foster an
interactive and engaging environment.

This work builds upon the insights of others, such as Sharma (2008), who states
that language cannot be entirely learned through gameplay but should instead
complement other experiences learners are exposed to, including the language
learning process; Rankin et al. (2008), who point out that the creation of inclusive
learning environments for learners with different language abilities is a challeng-
ing endeavor for educators, highlighting the need for L2 didactic support not only
in the classroom but also in informal learning settings; and Kim (2018), asserting
that the advantages and limitations of text-based games, both as learning pro-
cesses and outcomes, are not thoroughly documented, stressing the urgent need
for more comprehensive studies. Thus, this investigation is anticipated to be of
value to educators, practitioners, and researchers, as such knowledge could help
enhance learning outcomes (Kim, 2018; Wright & Weible, 2024).

It is necessary to state that although this research relies on scholarly insights, it
does not claim to be a comprehensive analysis but rather is intended to encourage
further research and discussion on the educational benefits and drawbacks of AI-
powered, text-based games. Educators and researchers, for example, can replicate
the approach outlined herein to develop their own text-based game using genera-
tive Al for exploration and potential use in and outside of the classroom, including
its use as a supplementary tool for language learning.

Moreover, as observed in the source code of the GitHub package (wh0am1-dev,
2015) used in this work and discussed later, the original CCA displayed text to
players in uppercase. However, it is worth noting that early screenshots of the
game interface can be found that show the text in sentence case, suggesting there

are likely variations (across different versions of the game) in how the text was
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displayed. Despite this, the uppercase convention is maintained herein to distin-
guish it from the corresponding text generated by ChatGPT. What this also means
is that this study contains Al-generated content as comparisons are made between
the text-based descriptions provided by the original game and the AI-powered
version.

Lastly, the findings found herein were shared with educational researchers and
practitioners, whose valuable feedback aided in improving and refining this work.

This includes feedback acquired at academic conferences (e.g., DaCosta, 2025).

1.2. Terminology

Prior to delving into the related research, there are terms used herein that need
clarification. Will Crowther created “Adventure” for the PDP-10 mainframe
(Falco & Colas, 2022; Jerz, 2007; Montfort, 2005) written in Fortran (Falcé & Colas,
2022; Jerz, 2007; Lyomio, 2017) (internally titled as “Adventures” [Jerz, 2007], and
abbreviated “Advent” [Jerz, 2007; Lyomio, 2017]) prior to 1977 (Jerz, 2007; Jerz &
Thomas, 2015), with some sources citing 1976 (e.g., Jain, 2019; Montfort, 2005) and
1975 (e.g., Dong, 2023), and some simply noting multiple years (1975-1976; e.g.,
Falco & Colds, 2022; Sharma, 2008). It was after Don Woods enhanced the game
(see Jerz, 2007, for an explanation of these enhancements) that it became known as
“Colossal Cave Adventure” (Jerz, 2007), with some sources referring to it as “Co-
lossal Cave” (Montfort, 2005). Despite variations in name, release dates, and ver-
sions (that are said to exist, e.g., Jerz, 2007; Sharma, 2008), and the fact that the
GitHub package used in this work is likely the original Adventure, the more widely
recognized title, “Colossal Cave Adventure,” is used henceforth.

In addition, “text-based” games are often used interchangeably with terms like
“interactive fiction” (IF) (Dambekodi et al., 2020; Harshitha, 2022; Hausknecht et
al., 2020; Jain, 2019; Osborne et al., 2022; Tsai et al., 2023; Zelinka, 2018; Zhiwei
& Yin, n.d.) and “text adventure” (Dambekodi et al., 2020; Tsai et al., 2023).
Wright and Weible (2024) note that the term “text adventure” is now less com-
mon, with IF preferred in recent articles (e.g., Harshitha, 2022; Kim, 2018; Kostka
et al., 2017; Lyémio, 2017; Manuaba, 2017), even though the use of “text adven-
ture” games can still be found (e.g., Ammanabrolu & Riedl, 2019; Yin & May,
2020). They cite Allington (2015), who put forth that “Videogames such as these
were originally described not as IF but as ‘adventures’, ‘adventure games’, ‘text
adventures’, or ‘text adventure games’,” and that all of these terms basically meant
“games similar to Adventure” (p. 269). Harshitha (2022) perhaps offers one of the
most straightforward explanations by describing text-based games as an early
form of IF, while Kostka et al. (2017) label IF as a genre of text-based adventure.
In other words, outside of IF—which emerged later to represent various forms of
media, including books and games, that involve engagement and interaction
through different actions (Europass SRL, 2023), and thus, can be viewed as a broad
term (Allington, 2015; Kim, 2018)—many of the terms used are all synonyms of
text-based games.
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Given the importance of text in the current investigation and the use of the early
pure-text adventure, CCA, for simplicity, the term “text-based games” will be used
hereafter unless otherwise specified. They are defined in this research as games
where written text (i.e., words) is the primary means of interaction between play-

ers and the game (Manuaba, 2017).

2. Related Work

It goes without saying that technology plays a prominent role in learning when it
comes to innovative approaches, and learners are no longer strangers to the use
of technology in educational settings (Darvenkumar & Devi, 2022), including the
use of digital games. The immersive and interactive nature of these games has
contributed to their widespread appeal, with consoles and personal computers
only exacerbating their popularity (Reinders, 2016). These qualities can help en-
gage players, encouraging them to invest countless hours in improving their play-
ing abilities while advancing through different levels (Rankin et al., 2008). Hence,
it is only natural that educators have been called to harness the interest in these
games to make language learning more inviting and beneficial (e.g., Tafazoli,
2021). When applied to educational settings, for instance, it is said that they could
serve as effective (Darvenkumar & Devi, 2022) and authentic (Rankin et al., 2006)
learning environments that motivate learners (Darvenkumar & Devi, 2022),
providing them with opportunities to develop and test their knowledge (Rankin
et al., 2006), all along enabling them to engage dynamically with content (Man-
uaba, 2017).

The use of digital games as part of the learning process is by no means a new
idea. Reinders (2016) cites Lee (1979) and Rixon (1981) as examples to drive the
point that the study of games in foreign language teaching alone predates four
decades. Then there is Reinders & Wattana (2015), who references several reviews
(i.e., Hainey et al., 2011; Kirriemuir & McFarlane, 2004; Mitchell & Savill-Smith,
2004; Kostka et al., 2017) as evidence that these games have made substantial con-
tributions to learning across various domains (Reinders & Wattana, 2015). Some
have even gone as far as to contend that digital games are becoming increasingly
recognized as practical instructional tools if not considered essential teaching
methods (e.g., Darvenkumar & Devi, 2022).

However, text-based games are specialized forms of digital games with their
unique attributes. Consequently, to comprehend their role in language acquisi-
tion, it is important first to understand what is known about the use of digital

games in language learning contexts in general, including IF.

2.1. Digital Game-Based Language Learning

Digital game-based language learning (DGBLL)—an area of study where game
elements are used designed to target the development of specific language skill or
achieve an explicit language learning goal (Chowdhury et al., 2024), or, as Tafazoli

(2021) puts it, “the application of games in language teaching/learning” (p. 33)—
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has gained increasing popularity in past decades (Alyaz & Genc, 2016). Its begin-
nings are arguably connected to the general evolution of computer-assisted lan-
guage learning (CALL) (Alyaz & Genc, 2016; Khatibi & Cowie, 2013; Scholz,
2015)—what Pereira (2013) characterizes as “the field of using computers specif-
ically for language learning” (p. 23). What this means is that DGBLL is built upon
an older appeal that focuses on the influence of play in language learning as well
as general education, which, as discussed, includes foreign language teaching re-
search going back decades (Reinders, 2016).

Despite its origins, DGBLL is nonetheless described as a relatively new field
(e.g., Reinders, 2016; Scholz, 2015), with its popularity partly due to the successful
implementations described in several studies (Alyaz & Genc, 2016). Reinders
(2016), for example, reports that the effects of gameplay on language learning have
shown positive effects on learners’ willingness to communicate, language sociali-
zation, and other factors. With significant research conducted on L2 learning
(Dixon et al., 2022) (e.g., English as a Second Language and English as a Foreign
Language; Rankin et al., 2006; Rankin et al., 2008) through the use of multi-user
domains, multi-user object-oriented domains (Rankin et al., 2006; Rankin et al.,
2008), as well as massively multiplayer online role-playing games (MMORPGs)
(Dixon et al., 2022; Rankin et al., 2006; Rankin et al., 2008).

2.1.1. Transformative Benefits of Digital Games in Language Learning
Online games (Pereira, 2013), particularly MMORPGs, have garnered attention
in L2 development contexts because they require players to possess and use mul-
tiple skills during gameplay (Scholz, 2015), including reading, writing, and listen-
ing, as players must communicate with other players online (Pereira, 2013; Scholz,
2015). According to Rankin et al. (2008), they cater to the L2 learning goals of
reading comprehension, vocabulary acquisition, and conversational proficiency,
which can be used as specifications for serious game design; that is, games that do
more than entertain, fostering knowledge and skill acquisition through the incor-
poration of learning objectives with elements of play (Rankin et al., 2008). To play
these games successfully (Pereira, 2013; Scholz, 2015), players need to focus on
using the target language accurately and coherently to communicate and help ac-
complish game tasks (Rankin et al., 2006). Thus, parallels are believed to exist be-
tween the skills needed by language learners and game players, with both, for in-
stance, actively navigating, processing, and shaping the gaming ecosystem
through the use of language (Scholz, 2015).

This speaks to the social aspect of these games (i.e., online virtual worlds sup-
porting interaction between thousands of concurrent players) in that players are,
essentially, exposed to other languages as they communicate with native speakers
of that language (Rankin et al., 2008). For example, those who join a guild or group
quest in World of Warcraft (Blizzard Entertainment, 2004) must communicate
with others in the target language to discuss game objectives and convey strategies,
which is not limited to in-game discussions but instead could take place in exter-
nal spaces (Scholz, 2015). This is important because, as Rankin et al. (2008) ex-
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plain, cooperative gameplay—where native and nonnative speakers communicate
with one another—is a significant influence on L2 acquisition. Moreover, since
MMORPGs are often localized to support different linguistic and cultural audi-
ences, players are not restricted to any single language. Instead, they have the op-
tion to experience the game in various foreign languages, gaining exposure to
hundreds of hours of authentic content (Dixon et al., 2022).

Other positive effects include increasing learner engagement (Reinders, 2016),
which claims that incorporating fun and entertainment into the learning process
can boost interest in language learning (Darvenkumar & Devi, 2022). Citing Koo
(2009), Scholz (2015) explains, for instance, that players of MMORPGS are driven
by motivation through visually stimulating worlds that offer an abundance of op-
portunities. Extrapolated, games are believed to motivate learners to participate
actively, and this increased participation is thought to enhance engagement and
support learning (Darvenkumar & Devi, 2022). When learners lack motivation,
their commitment to classroom activities falters, and this can significantly impact
whether they take an active role in language learning (Zhang, 2023). So, it is hardly
surprising that learner motivation is a common focus in DGBLL and game-based
learning (GBL) conversations (e.g., Darvenkumar & Devi, 2022; Furtado et al.,
2018).

Then, there is the effect of gameplay in helping with associated stresses, such as
lowering anxiety (Reinders, 2016). When speaking from the perspective of GBL
(e.g., Rankin et al., 2006; Zhang, 2023) and gamification (e.g., Zhang, 2023), it is
said that these games and related components can be used in instructional ap-
proaches to create environments that are relaxing (Rankin et al., 2006; Zhang,
2023) and less stressful (Zhang, 2023). The pressure of learning a new language
can be frustrating (Sharma, 2008) and draining, resulting in anxiety, negatively
impacting mental health, and adversely affecting academic performance, thus ne-
cessitating innovative approaches that can promote learners’ overall welfare
(Zhang, 2023). Zhang (2023), for example, explains that by making minor adjust-
ments in what they call vernacular games, that is, games that are not explicitly
designed for language learning, educators can create a safe and fun way to develop
language skills while reducing stress and anxiety found in traditional classrooms.
Something similar has been said of MMORPGs as supplementary tools to aid in
L2 development (e.g., Kongmee et al., 2011). Learners can see their use of language
firsthand (Kongmee et al., 2011). Such environments can help challenge learners
(Rankin et al., 2006; Zhang, 2023), providing immediate feedback (Kongmee et
al., 2011; Rankin et al., 2006) and rewards (Rankin et al., 2006) while allowing
them to maintain a quicker learning pace (Zhang, 2023).

2.1.2. Challenges and Reservations in Digital Game-Based Language
Learning

With all that in mind, the field of DGBLL is no stranger to challenges and reser-
vations, with assessments regarding their suitability in language learning contexts

asserted to be early and preliminary (Reinders, 2016). This is, to some extent, due
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to challenges in conducting the studies themselves in operational, pedagogical,
and methodological contexts (Reinders, 2016). Reinders (2016) explains that it is
difficult to control the novelty of games when they are introduced into the class-
room. Then, there is the significant issue of data collection, as research on DGBLL
can take place outside of formal settings (Reinders, 2016). It is also difficult to
account for all the variables that can affect the learning outcome, given that digital
games often supplement other existing content (Reinders, 2016).

Likewise, Scholz (2015) highlights that the absence of a specific theory for stud-
ying digital games for language learning is a significant concern, a result of the
many ways in which DGBLL has been theorized and examined. Citing Hubbard
(2009), Scholz agrees that something similar can be said of CALL, but CALL com-
prises research that has examined language learning using computers against nu-
merous theoretical frameworks. This has left DGBLL at a disadvantage, with
Scholz citing others, explaining that the research has been limited, focused on ei-
ther game characteristics that are applicable to language learning (Gee, 2008;
Sykes & Reinhardt, 2012) or on the self-reported perceptions of learners regarding
the effectiveness of gameplay in L2 development (Peterson, 2012; Allen et al.,
2014).

Even among such studies, there have been challenges, with research focused on
perceptions towards DGBLL inconsistent, reporting both positive and negative
attitudes by educators (Alyaz & Genc, 2016), essentially revealing conflicting
views. Khatibi and Cowie (2013), citing Reinders (2012), explain that those who
encourage the use of digital technology in education are guilty of hyperbolic ide-
alism and, consequently, educators retort that digital games have not achieved ef-
fective classroom integration; instead, they promote entertainment over learning.
At the same time, there is disagreement that games designed for L2 development
cannot engage learners, at least not to the level of their entertainment counterparts
(Dixon et al., 2022).

Scholz (2015) explains that the hesitancy stems, at least in part, from a genera-
tional shift, where educators have not explored games to the same degree they
have with computers in general. This is especially the case when discussions in-
clude CALL, given that CALL is generally more accepted and the research more
established (Scholz, 2015). Alyaz and Genc (2016) attempt to clarify the matter in
that for educators to adopt GBL pedagogy into their classrooms, they need to ex-
perience games themselves, which they present could be done through training
(Alyaz & Genc, 2016).

When attempts have been made to measure L2 development during gameplay,
focus is often placed on the amount of vocabulary acquisition (Scholz, 2015).
Reinders (2016) cautions that assumptions have been made that exposure and in-
teraction with a target language during gameplay naturally leads to language pro-
ficiency growth and that there is little research available that explicitly focuses on
language acquisition (see Reinders, 2016 for a review). This does not mean that

games do not play a role in language learning and that they should be discredited,
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as the gameplay can introduce learners to language (Scholz, 2015). Studies have
shown that games influence affective aspects of language (Dixon et al., 2022;
Reinders, 2016) and that meaningful L2 interaction can take place (Dixon et al,,
2022), and this impact is somehow linked to language acquisition (Reinders, 2016;
see Dixon et al., 2022 for a review). However, gameplay by itself (solely through
exposure) to learn and reinforce language is insufficient (Scholz, 2015).

Altogether, conclusions have been made regarding the role of games in lan-
guage education (Reinders, 2016), with DGBLL viewed as a novel shift in thinking
on how to address the needs of educators and learners in today’s digital world
(Tafazoli, 2021). This includes the use of games both formally and outside of the
classroom (Reinders, 2016), with online multiplayer games, such as MMORPGs,
serving as “unorthodox second language (L2) pedagogical tools” (Rankin et al.,
2008, p. 43). However, DGBLL is also still evolving as the understanding of its
potential continues to expand alongside the growth of gaming Scholz, 2015). This
means that learning through digital games is not yet fully understood, including
their role in language teaching and acquisition, and that significant gaps remain
in the existing literature, with many important areas still unexplored (Reinders,
2016).

2.2. Interactive Fiction

According to Harshitha (2022), IF is one such area, describing it as “the use of a
particular kind of narrative that doesn’t follow such a static chronological flow”
(p. 45). Presented as falling within the field of Digital Game-Based Learning (Shel-
ton et al., 2008) and DGBLL (Pereira, 2013), these are “digital text-based adven-
ture[s] designed with specific educational goals in mind” (Shelton et al., 2008: p.
128). As demonstrated, IF has been defined in a multitude of ways, with no single
definition accepted (@rnholt, 2023). However, it is said to be generally agreed
upon (Kim, 2018; @rnholt, 2023) that (at least within the context of games as com-
pared to other forms of media) IF refers to “games that rely on text commands”
(Kim, 2018: p. 5) and which are “text[-]based and [have] a story that develops
based on reader/player input” (Ornholt, 2023: p. 6).

Research into the use of IF in education has been thriving, examining commer-
cial resources alongside those explicitly designed for education (Markova, 2023),
including their role in language learning classrooms (Sargsyan, 2013). A review
by Wright and Weible (2024) examined research conducted between 2012 and
2022 on text-based games, including IF and text adventures in education. The re-
view categorized 63 peer-reviewed journal articles into five themes: writing, read-
ing, history, technology, and special topics, with the last theme covering serious
games in areas such as science, health and wellness, business, medicine, and real-
world applications (Wright & Weible, 2024). What stands out is that, in addition
to the breadth of coverage, seven articles specifically addressed reading literacy,
highlighting positive effects like increased student engagement with reading ma-
terials (Wright & Weible, 2024). Interactive fiction has been described as being
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aligned with the principles of L2 acquisition as well as communicative approaches
(Pereira, 2013), with studies indicating that IF can be used effectively in second-
and foreign-language teaching contexts, particularly when it comes to reading
(e.g., Darvenkumar & Devi, 2022) and vocabulary (e.g., Neville et al., 2009) skill
development (Sargsyan, 2013), to include demonstrating their ability to motivate

learners (e.g., Manuaba, 2017).

2.2.1. Interactive Fiction in Reading and Vocabulary Growth

Text-based games use in-depth descriptions of settings, characters, and events to
engage players while also allowing them to be part of the story (@rnholt, 2023).
This is achieved through extensive text and detailed accounts that players must
read (Zhang, 2023), making the narrative a vital component, with players active
participants in how the story unfolds (Harshitha, 2022). When coupled with their
interactive and challenging features, these games can potentially provide a much
more enjoyable reading experience (Pereira, 2013). Thus, it is unsurprising that
scholars assert that these games (what they refer to as IF-based) can assist with
extensive reading (e.g., Sargsyan, 2013; Thu & Nhu, 2021, citing Pereira, 2013).

Extensive reading is often associated with reading for pleasure (Kim, 2018),
where readers are focused on the meaning of the text instead of any specific word
or phrase (Thu & Nhu, 2021). Since this reading is a form of leisure, they have the
freedom to select content that is important to them (@rnholt, 2023), which is
claimed to promote independent reading (Thu & Nhu, 2021). Thu and Nhu
(2021), for instance, conducted a study that involved 40 first-year Vietnamese
English major students using IF-based extensive reading materials in classroom
activities, pair reading, and individual computer-based IF reading. They con-
cluded that the participants reported a positive attitude towards IF, primarily
when used as extensive reading in class, as it was engaging and increased their
involvement in the reading process (Thu & Nhu, 2021). What is particularly in-
teresting is that many of the participants found IF motivational, contributing to
the habit of reading English for pleasure (Thu & Nhu, 2021). This is important, as
Sargsyan (2013) notes, citing Lancy & Hayes (1988), that learners rarely engage in
this kind of reading, making IF essential because it can motivate them to read
interesting content beyond the classroom.

As presented, learner motivation is a common focus in discussions surrounding
GBL (e.g., Darvenkumar & Devi, 2022; Furtado et al., 2018) and consistently ap-
pears as a significant factor in related research studies. Manuaba, 2017, for exam-
ple, investigated the potential of text-based games to motivate and enhance read-
ing among young Indonesian students. The study, involving 20 participants with
no prior experience with text-based applications, found that the game effectively
motivated and engaged them in reading (Manuaba, 2017). Similarly, Darven-
kumar and Devi (2022) explored how text-based games can boost critical reading
and thinking skills among 66 tertiary English students. The game made learning
more enjoyable and engaging, particularly for less confident learners, with the

conclusion that it effectively motivated the participants, enhancing learning out-
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comes in language education (Darvenkumar & Devi, 2022).

The importance of motivation cannot be overstated. It is essential—vital in lan-
guage learning—as those who are inspired are more engaged, often developing a
deeper understanding of the material (Zhang, 2023). Text-based games can moti-
vate learners to explore more of the ideas described in the text, fostering compre-
hension through engagement (Manuaba, 2017), which is an argument presented
of video games in general (e.g., MacCallum-Stewart & Parsler, 2007; Reinders &
Wattana, 2015; see DaCosta (2024) for a discussion on player motivation to ex-
plore and learn more about the in-game items they encounter in video games).

Alongside evidence suggesting that this form of reading can positively influence
language learning (Thu & Nhu, 2021), allowing learners to enhance their reading
skills, there is also research to suggest that learners can simultaneously acquire
new vocabulary in context (Sargsyan, 2013). A notable study by Neville et al.
(2009) has shaped later research (e.g., Nagai & York, 2021), examining the effects
of IF-based games on vocabulary retention in a German class. Despite its short
duration, participants using the game performed better than those using only
print materials (Neville et al., 2009). Namely, the findings point to the idea that,
though the participants may not have perceived the game as an effective learning
tool, it played a role in improving vocabulary acquisition, even for less confident
learners (Neville et al., 2009).

As explained, this thinking stems from the belief, at least partially, that language
is acquired through exposure and meaningful interactions (@rnholt, 2023). @rn-
holt (2023), for instance, explains that Norwegian students base much of their
English language proficiency on classroom instruction, but this also includes ex-
posure to other forms of media (including games) outside of the classroom. This
idea that language is learned through practical use relates to the concept of inci-
dental learning, which Furtado et al. (2018), citing Hulstijn (1992), describes as
the “accidental learning of information” (p. 7). This type of learning occurs unin-
tentionally, without a conscious goal to acquire knowledge, and takes place while
the learner is engaged in a task or activity (Kelly, 2012).

In other words, knowledge (in this case, language, Pereira, 2013) is acquired
naturally, almost as a byproduct (Kelly, 2012) of practical use. Given the long-
recognized role of reading in facilitating vocabulary acquisition and retention
(Markova, 2023), one of the benefits of extensive reading is said to be vocabulary
learning (Coady & Huckin, 1997; Sargsyan, 2013). Analogous to incidental learn-
ing, this can be described as learning new words while engaged with the text (Kim,
2018). Learners acquire new vocabulary, not formally, but by progressing through
the narrative while engaged with the text-based descriptions (Kim, 2018; Mar-
kova, 2023).

In addition to reading extensively, it is presented that the depth of the descrip-
tions found in some texts requires learners to read intensively to interpret clues
and make strategic choices, enhancing their comprehension skills (Pereira, 2013).

This requires learners to read more slowly while systematically analyzing (Kim,
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2018) textual descriptions that could be highly detailed and complex (@Drnholt,
2023). In text-based games, this is often presented in the form of scenario-driven
puzzles (i.e., tasks) that require problem-solving skills (Wright & Weible, 2024;
e.g., Neville et al., 2009). Learners must develop strategies to achieve long-term
objectives, which involve recalling specific clues and understanding how objects
interact with actions (Ammanabrolu & Riedl, 2019; Dambekodi et al., 2020;
Haroush et al., 2018). This likewise involves recognizing implied meanings within
the text (Harshitha, 2022), requiring learners to comprehend not only the lan-

guage but also contextual cues, including character tone.

2.2.2. Issues in Language Learning with Text-Based Games

Notwithstanding these asserted benefits, IF faces challenges in educational con-
texts, including the notion of incidental learning alongside incidental vocabulary
learning. Furtado et al. (2018), for example, states that learners might miss con-
textual information, skip words, or struggle with comprehension from an inci-
dental learning perspective. It is conceded that there is a counterargument that
because text-based games rely heavily on written content, learners are forced to
engage with much of the text to progress (Pereira, 2013). However, what could be
seen as building upon the reasoning of Furtado et al., Markova (2023) explains
that exposure to a target vocabulary item and later recall does not necessarily re-
sult in understanding. This is problematic, as misinterpretations of the text during
gameplay could hinder progression, leaving the learner frustrated and disengaged.

Then, there are inherent characteristics of text-based games that may impede
learning. These games, for instance, have been described as straightforward,
which is part of their appeal among educators (Pereira, 2013). They are easier to
understand and play, lacking the multifaceted graphical interfaces or challenging
control mechanics of modern-day games, which might leave educators feeling out
of their depth, unable to incorporate them into classroom settings (Pereira, 2013).

At the same time, their narratives have been described as too complex. Sargsyan
(2013), for example, states that a quantitative analysis by Neville et al. (2009)
showed that the scaffolding employed was not enough and that participants re-
vealed that the narrative was beyond their proficiency levels. Moreover, as ex-
plained, players must work towards goals, which Yuan et al. (2018) expound are
often unclear and are discovered only by exploring the game world. In CCA, for
instance, players need to “exit the building, follow a stream through the forest,
and continue downstream until they reach the cave” (Sharma, 2008: p. 30) but are
otherwise not told that finding and entering the cave is the first objective of the
game—even though it could be argued that the game title implies such.

The minimalistic design of text-based games is also believed to complicate nav-
igation (Lyomid, 2017). Once the cave is reached, for example, players are faced
with a lack of clear direction resulting from the game’s expansive, twisting pas-
sages (Lyomio, 2017). Moreover, repeating steps in the opposite order (e.g., “go

» «

north,” “go east,” and then “go west,” “go south”) does not mean that the player

will return to the exact location they were previously (Kostka et al., 2017). Unlike
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many modern-day games that provide players with on-screen markers (i.e., way-
points), in-game maps, and other visual and audio cues to help with such chal-
lenges, players of text-based games, in particular early versions, must create maps
to assist with navigation and track their progress (Lyomio, 2017).

Text-based games also feature interactable objects based on their attributes
(Coté et al., 2019), and some of these items can be added to the inventory for later
use. While this is not an issue in itself, missing crucial items can result in losing
the game (i.e., dying), making inventory management essential (Lyomio, 2017).
Likewise, poor choices may lead to unavoidable situations, also requiring players
to start over from the beginning (Lyomio, 2017). Although these mechanics are
considered “punishing,” they aim to encourage curiosity and exploration
(Lyémié, 2017: p. 31).

Altogether, the lack of clear objectives, difficult navigation, and the overall pun-
ishing nature of text-based games can be frustrating to players, creating a feeling
of unfairness and diminishing enjoyment and engagement. Klimmt et al. (2009)
explain that when it comes to video games, player enjoyment is directly tied to
difficulty level. Tasks (i.e., killing enemies), for example, that are too easy, can
induce boredom rather than fun (Klimmt et al., 2009). Consequently, games
should support moderate difficulty levels, as these provide the highest level of en-
joyment (Klimmt et al., 2009). Extended to learning, text-based games that are too
easy may not engage learners, while those that are too challenging might make it
hard for them to focus. This could substantially upset the effectiveness of these
games in language learning contexts, as imbalanced difficulty levels could discour-
age learners rather than motivate them.

There are other challenges. Sargsyan (2013), citing Lancy and Hayes (1988),
explains that knowing the right words to use (i.e., what the computer will accept)

can be difficult. Colossal Cave Adventure, for instance, only supports simple com-

» « » «

mands like “enter,” “drop,” “get,” and “open,” which are common in such games
(Coté et al.,, 2019). Without a complete list of acceptable commands, however,
players often need to experiment with different phrases to find those the game will
accept (Coté et al., 2019). This is aligned with the game’s overall theme, in which
aspects of the game are not explicitly defined and must be learned from explora-
tion (Yuan et al., 2018).

This can be nonetheless problematic, given that text-based games accept free-
form action (Shi et al., 2023). Thus, the number of valid actions is theoretically
infinite (Yin & May, 2019). Even when the vocabulary and maximum action
length are limited (Yin & May, 2019), the number of actions can still be large (Shi
et al., 2023), in the hundreds or even thousands (Yin & May, 2019). Jain (2019),
for example, explains that Zork comprises 85 rooms and 20 treasures, and as a
result, the size of the state space is greater than 20* since a treasure could be found
in any one of the rooms in the game (with rooms potentially holding multiple
treasures). Then there is the complication that not all actions (i.e., commands) are

required to solve these games, sometimes only serving as a form of player amuse-
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ment (Kostka et al., 2017).

Time is also an issue. Again, citing Lancy and Hayes (1988), Sargsyan (2013)
suggests that it could take a few hours to complete a narrative. This means that
players should be able to save game state (i.e., checkpoints) to continue later
(Sargsyan, 2013 citing Lancy & Hayes, 1988). This is a feature offered in most
modern games but is void in early text-based versions.

Perhaps the largest challenge with the use of these games for language learning
is their relatively linear plots (Ammanabrolu & Riedl, 2019). Their scripted text is
static and, thus, can be predictable (Kirill, 2024), a problem commonly found in
early, pure-text versions. As first discussed, dynamic versions of these games do
exist (Kostka et al., 2017) that support multiple paths and endings (Zelinka, 2018).
However, as also presented, performing the same actions in the same order can
result in the same outcomes and, thus, the same on-screen text (Kirill, 2024; Zel-
inka, 2018). This issue persists in some modern-day games as well (e.g., The Walk-
ing Dead [Telltale Games and Skybound Games, 2012-2019]), making them feel
repetitive (Kirill, 2024), affecting replayability, and weakening long-term player
retention (Risi & Togelius, 2020), and thus, can impact their use in learning lan-
guage contexts. That is to say, although static content can be beneficial to reinforce
language learning by providing a consistent learning environment, the determin-
istic nature of text-based games can lead to reduced engagement and limit expo-
sure to new language use.

Altogether, research into IF, including text-based formats, for language learn-
ing, has been affirmed to be in its early stages (e.g., Khatibi & Cowie, 2013), with
several significant gaps still needing to be addressed (Furtado et al., 2018; Wright
& Weible, 2024). Further compounding matters, and as first presented, IF is said
not to be well documented, which could leave educators at a disadvantage, as they
must understand how these games function and how to use them effectively (Kim,
2018) if they are to see positive learning outcomes (Wright & Weible, 2024). When
coupled with the notion that educators are looking for ways to engage learners to
help them build language competency (Rankin et al., 2006; Rankin et al., 2016),
alongside the claim that text-based games are a readily available technical re-
source, the longstanding assertion that there is no reason not to experiment with
these games in educational settings (e.g., Pereira, 2013) remains valid today. This
is especially relevant when considering the ongoing developments and potential

of generative AL

2.3. Generative Artificial Intelligence

It has been asserted that generative Al shows promise in education (Nash, 2024;
Office of Educational Technology, 2023; Wei, 2023). As mentioned, their ability
to create dynamic and varied responses (Kirill, 2024) has made them of particular
interest when it comes to the study of personalized learning (Jegede, 2024; Office
of Educational Technology, 2023). Tailored learning is often mentioned in the lit-

erature, focusing on the customization of instructional content to meet the needs
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and preferences of learners (Atlas, 2023; Jegede, 2024; Terzic et al., 2023). Early
discussions of personalized learning using computers centered on intelligent tu-
toring, where learners are exposed to step-by-step guidance and personalized
feedback based on their performance and needs (Atlas, 2023), showing that inter-
est in creating tailor-made instruction is far from a new idea.

However, Terzic et al. (2023) put forth that in recent years, Al has been pivotal
in promoting the creation of interactive tools and respective systems that provide
learners with personalized and dynamic educational content (see Jegede, 2024, for
a discussion on Al-enhanced English language education tools). Wei (2023) sub-
stantiates this, explaining that the integration of Al in education “has garnered
considerable attention from researchers, educators, and policymakers worldwide”
(p- 3), from their use in intelligent tutoring systems (ITS) to adaptive learning
platforms. Citing Chen (2024), Maity and Deroy (2024), for instance, reviewed the
benefits and drawbacks of integrating generative Al into ITS to enable the dy-
namic creation of contextually relevant educational content. Through generative
Al they concluded that such systems could generate questions tailored to the
learner’s current situation (e.g., by considering prior responses) to challenge and
engage students. Maity and Deroy further state that generative AI can enhance
educational systems by providing feedback that goes beyond generic responses,
offering human-like interactions that promote deeper understanding.

Wei (2023) offers something similar, explaining that ChatGPT can support lan-
guage learners by offering targeted feedback on various language skills and sub-
skills, ultimately contributing to overall language proficiency; this includes gener-
ating grammatically correct results. In a mixed-methods study, Wei investigated
the impact of Al-mediated language instruction—delivered via Duolingo—on
English learning, L2 motivation, and self-regulated learning among Chinese uni-
versity students. Sixty participants were divided into an experimental group (AI-
assisted) and a control group (traditional instruction). Findings from pre- and
post-tests, questionnaires, and interviews revealed that the students exposed to
the Al-aided instruction outperformed those in the control group in language
achievement. Positive findings were also reported in the study by Jegede (2024),
who examined how Al-driven tools can support English language learning
through personalized instruction and immediate feedback. An analysis of struc-
tured questionnaires from 200 students across four international schools revealed
that most participants found Al tools effective in tailoring content and delivering
feedback aligned with their learning needs, ultimately contributing to improved
language acquisition.

Altogether, this speaks to the nondeterministic nature of LLMs, suggesting that
they can be instrumental in language learning, as these models can generate com-
plex, contextually appropriate responses, creating a more natural and immersive ex-
perience that enhances engagement (Harshitha, 2022; Sargsyan, 2013). Conse-
quently, these models could be used to create impactful instructional content (Office

of Educational Technology, 2023; Terzic et al., 2023). This is particularly the case
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when they are integrated into tools. Thus, when viewed from the perspective of text-
based games, generative Al could significantly boost their educational value, making
them not only more interactive and stimulating (Harshitha, 2022) to learners but

also have the potential to provide tailored learning experiences (Kim, 2018).

Artificial Intelligence in Text-Based Games

Text-based games are no stranger to Al These games, for instance, have been used
as testbeds in the areas of “language understanding, problem-solving, and lan-
guage generation” (Madotto et al., 2020: p. 1). In recent years, there has been a
particular interest in building Al that can solve these games (Coté et al., 2019).
This is because text-based games can be viewed as problems that can be solved
through sequential decision-making, which Yuan et al. (2018) explains can be de-
scribed by the Reinforcement Learning (RL) setting.

Think of RL as a type of machine learning where an “agent” (i.e., a computer
program) learns to make decisions through interactions, much like how players
engage with games. In the context of text-based games, the agent learns how to
play the game by trying different actions, getting feedback, and improving its
strategy over time. Basically, in RL, policies are created that guide agents in select-
ing the most optimal move at each game state in order to solve a game (Yin &
May, 2020). There is considerable research touching upon the use of RL in the
context of text-based games (e.g., Ammanabrolu & Riedl, 2019; Atkinson et al.,
2019; Coté et al., 2019; Haroush et al., 2018; Kostka et al., 2017; Shi et al., 2023;
Towle & Zhou, 2023; Yao et al., 2020; Yao et al., 2021; Yin & May, 2019; Yuan et
al., 2018), that include proposing diverse architectures and learning approaches
of various RL-based agents (Shi et al., 2023).

While such research is no doubt important, Ammanabrolu et al. (2020) point out
that the focus has predominately targeted agents designed to play (i.e., solve) text-
based games rather than generating content. This is not to suggest that research fo-
cused on generating text (logic and other game components) for these games does
not exist (Yao et al., 2020). Yao et al. (2020) reference Ammanabrolu et al., who
utilized a Markov and neural language model to generate quests procedurally for
games similar to TextWorld. This framework can be used to create and train RL
agents for use with text-based games (Coté et al., 2019). More importantly, in the
current context, the authors discuss A7 Dungeon 2 (Walton, 2019), which explored
the generation of narratives using GPT-2 based on arbitrary text actions. Then there
is the work of Zhiwei and Yin (n.d.), who created Abyss/ Hotel, an interactive text
adventure intended to explore interactive narratives through the use of a Stable Dif-
fusion image generation model and ChatGPT-3.5. Their investigation revealed the
potential of Al to assist with natural language communication, simulating narrative,
and text generation for logical and realistic scenes during gameplay while also
speaking to cost savings during game development (Zhiwei & Yin, n.d.).

As described, some recent work has included the use of modern-day LLMs,
such as ChatGPT. For example, the platform has been explored in the context of
serving as a Dungeon Master in the tabletop game Dungeons and Dragons (Gygax
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& Arneson, 1974; e.g., Triyason, 2023). Triyason (2023) found that the model
showed its ability as a game master at logically developing the narrative, adapting
during gameplay, and effectively engaging players, but cautioned that limitations
existed when it came to becoming immersed in the narrative, suggesting more
research is needed regarding generative AI’s ability as a storyteller. Meanwhile,
Dong (2023) introduced COTTAGE, a system that uses LLMs to generate coher-
ent text adventures that are logically consistent. The author combined a neuro-
symbolic solution with a structured game generation approach to create interac-
tive games that are story-driven and can dynamically adapt to player interactions.

Given the robustness of LLMs, these models could address the challenges pre-
viously noted with text-based games. For instance, Pereira (2013) highlights that
players often rely on online hints, maps, and walkthroughs to avoid an inability
to move forward. Large language models could assist with the narrative by sug-
gesting actions consequential to the objective, hints regarding where to go that
assist with navigation, or improved inventory management by offering sugges-
tions or reminders about necessary items and their uses. In other words, LLMs
could provide contextual hints and personalized guidance, helping players stay
engaged and reduce frustration.

The significance of personalization cannot be emphasized enough. Harshitha
(2022) stresses that teachers should account for each individual’s language profi-
ciency when using text-based games. Large language models could, therefore, be
instrumental in tailored learning contexts by recognizing, for example, that a learner
is struggling and recommending additional or different instruction (Office of Edu-
cational Technology, 2023). This includes offering scaffolding techniques by gradu-
ally increasing task complexity and providing integrated vocabulary and grammar
support, allowing players to learn incrementally and effectively. In doing so, LLMs
have the potential to generate diverse and contextually relevant dialogues, simulat-
ing real-life language use, which, in part, can make these games more engaging and
interactive (Kim, 2018; Pereira, 2013), thus speaking to their potential in enhancing
the overall learning experience. Moreover, they could make text-based games more
adaptive to individual needs by offering challenges and rewards that are unique to
the learner and learning experience. Altogether, generative Al has the potential to
provide contextual support to help learners progress during gameplay while simul-

taneously addressing their specific learning needs (Kim, 2018).

3. Method and Materials

The current study presents the development of a generative AI model to explore
these possibilities, with all relevant files and materials accessible online. As ini-
tially presented, educators and researchers can replicate this approach using the

provided methodology to create their generative AI model.

3.1. Instrument

Described as “the first computer game of its kind” (Sharma, 2008: p. 20), CCA
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holds a significant place in gaming history (Jerz & Thomas, 2015; Sharma, 2008),
serving as inspiration for other games (Jerz, 2007; Jerz & Thomas, 2015), such as
Zork (Jerz & Thomas, 2015). Text-based games often take place in a fantasy world
(Kostka et al., 2017) and are typically laid out as a labyrinth (Kostka et al., 2017)
that is further organized into “rooms” (Coté et al., 2019; Falc6 & Colas, 2022; Jain,
2019; Kostka et al., 2017) which are locations forming a map, such as chambers,
halls, a forest (Kostka et al., 2017), and even “STANDING AT THE END OF A
ROAD” (whOaml-dev, 2015). Colossal Cave Adventure is no different, set in a
dangerous cave inspired by a natural cave system in Kentucky (Jerz, 2007), where
players must seek treasure while encountering creatures (Jerz & Thomas, 2015;
Sharma, 2008). Moreover, as discussed, these rooms may contain objects players
can interact with and add to their inventory (Coté et al., 2019; Kostka et al., 2017),
which is accomplished through textual commands (Coté et al., 2019; Ly6mio,
2017; Manuaba, 2017; Yin & May, 2019).

Following Kim’s (2018) suggestion to use existing text-based games, CCA was
selected as the instrument for this work for several reasons. As a text-based game, it
relies on language as the primary interaction method, providing feedback through
individual words and sentences (Sharma, 2008; Yin & May, 2019), which Sharma
(2008) offers is ideal for language learning. Moreover, its immersive nature de-
mands careful attention to language for effective navigation. For instance, one of
the rooms includes part of the description, “TO THE WEST IS A LARGE PAS-
SAGE. ABOVE YOU IS A HOLE TO ANOTHER PASSAGE” (whO0am1-dev, 2015),
prompting players to issue precise commands like “go west” or “enter hole.”

It was also chosen for its challenging nature. As with other games in this genre
(Kostka et al., 2017; e.g., Zork; Yin & May, 2019), the game includes puzzles with
embedded linguistic clues, requiring careful reading and interpretation. Chal-
lenges range from spatial navigation, where players map and traverse the intricate
cave system, to item-based puzzles involving the timely use of objects. Such ele-
ments require strategic planning and exploration, arguably demanding advanced
language comprehension.

A notable puzzle involves scaring away a snake using a caged bird (Jerz, 2007;
Ly6mio, 2017). Players must issue the command “release bird,” which prompts
the response, “THE LITTLE BIRD ATTACKS THE GREEN SNAKE, AND IN AN
ASTOUNDING FLURRY DRIVES THE SNAKE AWAY” (whOam1-dev, 2015).
To solve this, players need to find both the cage and the bird, noting that the bird
is afraid of a rod, which must be temporarily dropped to retrieve the bird. Players
then use the bird against the snake. This puzzle requires critical thinking, experi-
mentation, and detailed recall of the game’s environment, which altogether can
be argued requires a solid grasp of language.

Then, there is the motivation to use CCA due to its ease of development.
Sharma (2008) explains that making a game today requires specialized teams com-
prising numerous talents, from programmers to writers, and can cost upwards of

millions of dollars to produce. Text-based games, on the other hand, are compar-
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atively simple to create and modify (Manuaba, 2017), with IF-based games still
being created today (Kostka et al., 2017). There are a number of tools specifically
designed to work with text-based games that have been mentioned in the litera-
ture, including Twine (e.g., Wright & Weible, 2024), Inform (e.g., Atkinson et al.,
2019; Kim, 2018; Wyatt, 2018), Text Adventure Development System (e.g., TADS;
Sharma, 2008), and Quest (e.g., Lyomio, 2017).

The review by Wright and Weible (2024) found that among these, Twine was
the most mentioned, followed by Inform (14 and 7 mentions, respectively). In-
form, for example, is widely discussed in academic studies and is popular, in part,
because it uses plain English as its programming language to create and modify
text-based games (Kim, 2018; Sharma, 2008; Wright & Weible, 2024; Wyatt,
2018). This means that it features a user-friendly, no-code interface with a low
learning curve, making it suitable for teachers with limited resources and pro-
gramming experience (Kim, 2018).

While these tools are generally straightforward, they do require some setup and
maintenance. According to Kim (2018), running an Inform game involves con-
figuring an interpreter on target computers for offline play or embedding Inform-
compatible code into a website’s HTML and uploading game files to the server for
online use. Then, there is the issue of which tools can generate dynamic text based
on player actions and choices. Inform, for instance, supports this, but the text itself
is predefined by the developer within the script, thus making the content dynamic
only within the structure of the narrative. Stated differently, Inform does not cre-
ate new content on the fly, but instead, it shows and hides the predefined content
based on player actions or the current state of the game.

Pursuant to Dong’s (2023) assertion that generating and running text-based
games entirely by AI would be a significant advancement, this investigation ex-
plored ChatGPTs (OpenAl, 2024b) (henceforth GPTs), customized instances of
OpenAT’s (2024a) ChatGPT-4 model to create an advanced version of CCA. Gen-
erative pre-trained transformers (GPTs), a type of LLM, have shown significant
promise in educational contexts (Gimpel et al., 2023). Namely, ChatGPT’s capa-
bilities have shown to be impressive in creating responses that are coherent and
contextually relevant across numerous domains (Triyason, 2023). These GPTs
provide a user-friendly interface for uploading “knowledge source” documents,
which give the model contextual information and specific details without requir-
ing complex preprocessing or training (ChatGPT-4, personal communication,
July 19, 2024). This makes GPTs a straightforward, no-code solution for creating
customized models (OpenAl, 2024b), thus potentially running games like CCA
without needing specialized interpreters or setups. At the same time, GPTs could
enable the creation of personalized experiences while addressing challenges re-

lated to developing and deploying games in educational settings.

3.2. Acquiring and Preparing the Game

The first step in creating the model involved acquiring and preparing the game. A
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Fortran-based source code package was obtained from a GitHub repository at

https://github.com/whOam1-dev/adventure (whOam1-dev, 2015). This version in-

cludes the original Adventure game and its source code, which was confirmed by
cross-referencing with other sources (e.g., Jerz, 2007). (Jerz [2007] explains that the
oldest Adventure-related files come from backup tapes of Woods’ student account
at the Stanford Artificial Intelligence Lab. These include several text files dated
March 1977.) Despite Fortran being a legacy language, it is well-documented and
was covered in the datasets used to (pre-)train ChatGPT-4 (ChatGPT-4, personal
communication, July 19, 2024). With ChatGPT’s expertise in interpreting and em-
ulating code, this package was deemed suitable for this research.

Dong (2023) explains that text-based games are (at least traditionally) con-
trolled by the game’s programming code. The code defines everything from the
rules of the game world to the interactions that the player can have with the envi-
ronment, including how the rooms are laid out and what items and characters are
in them (Dong, 2023), with CCA being no exception. Given the significance of the
programming code, the goal was to upload the source code and corresponding
data files as initially developed without modifications to accommodate the plat-
form. In other words, the intent was to leverage ChatGPT’s ability to generate
models with minimal setup, avoiding environmental and configuration challenges
associated with other solutions.

Moreover, this approach was adopted in response to insights gained from Tsai
etal. (2023), who examined how ChatGPT performed with text-based games com-
pared to other solutions. The authors described how players would relay game
state to ChatGPT by using the natural language text descriptions as prompts (T'sai
etal., 2023). ChatGPT would then suggest actions to take, which the players would
carry out within the game (Tsai et al., 2023). Essentially, given ChatGPT’s famili-
arity with Zork, the authors examined its ability to provide appropriate responses
(i.e., actions) based on the in-game text descriptions (Tsai et al., 2023).

Tsai et al. (2023), however, explained that ChatGPT struggled with remember-
ing locations and objects in the game and that it hallucinated scenes when asked
to recall previous playthroughs. Dong (2023) validates this by explaining that
LLMs suffer from a multitude of issues, including hallucinations, which could
lead to long-term inconsistency during gameplay. Unlike Tsai et al., who seemed
to use ChatGPT as a guide for gameplay rather than interacting with the pro-
gramming code itself, this study directly uploaded the source code to the GPT.
This approach provided the model with complete game logic and text-based de-
scriptions, enabling it to both emulate the game and assist with recall during
gameplay.

The package was also beneficial due to its supplementary content. It included
distribution files for macOS and Windows, enabling direct comparison between
the GPT-generated output and the original game’s executable versions. Further-
more, it featured detailed maps of the game’s environment, aiding navigation and

understanding of the cave’s complexity. Walkthroughs with instructions were also
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crucial for guiding the testing and evaluating the GPT’s performance.

Finally, the package was selected because it is available as open source. The au-
thor clearly defines the conditions of use, stating, “This repository is for educa-
tional purposes only” (whOam1-dev, 2015, “Readme” section), which permits its

use in the current study.

3.3. Training, Refining, and Evaluating the Baseline Game

The GPT was next created using the GPT Builder to emulate the game “as-is”
based on its source code; that is, ChatGPT should be able to simulate the game so
that it can be played as it was originally designed. The process began by uploading
the code (logic), 77-03-31_adventure.f, and data (in-game text descriptions), 77-
03-31_adventure.dat, files found in the package at \adventure-master\src\, to pro-
vide the model with the necessary content. The file map.pdf, found at \adventure-
master\maps\, was also uploaded to provide the model with navigational data. The
Code Interpreter & Data Analysis feature was then activated to help the model
understand the game’s logic and text-based descriptions (i.e., interpret the Fortran
source code). Instructions were then entered, resulting in a GPT that could be
examined to determine if it effectively mirrored the original game.

Using Walkthrough 1, found at \adventure-master\walkthroughs\, identical
commands were entered into the GPT and the Windows advf4-31.exe runtime
with responses compared meticulously. The runtime—an executable file of the
game available at \adventure-master\dist\win\Adventure\—served as a control to
compare the GPT’s output. Discrepancies led to iterative adjustments in the GPT’s
instructions, ensuring alignment with the runtime output. This approach was
adopted based on the work of Kirill (2024), who did something similar in the
training of a Claude model; as the author notes, the LLM tended to stray from the
plot when creating its narrative. By working through iterations, adjusting the
scene descriptions, and refining the instructions, Kirill was able to ensure that the
model consistently provided players with options that resulted in the intended
direction. This process was essential to the current work, affording a means to
modify the GPT and verifying that it accurately emulated the original gameplay,
thereby establishing a baseline model by which to add enhancements.

It is important to explain why Walkthrough 1 was used in this investigation,
given that two additional walkthroughs are included in the package. These
walkthroughs vary in their detail as they consider the steps needed to achieve dif-
ferent scores. Although scoring details are not displayed during gameplay in CCA,
leading to misconceptions that the game lacks a definitive highest score or a few-
est-move solution (Sharma, 2008)—as not all text-based games rely on scoring,
often using only win/loss conditions instead (Kostka et al., 2017)—it was initially
designed with a target score of 350 points, achievable by collecting all 15 hidden
treasures (Lyomio, 2017). Later versions allowed higher scores, which is reflected
in the walkthroughs, with 1 offering detailed guidance for a playthrough described

as being close to optimized (to achieve the maximum score) and 2 and 3 outlining
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the steps for scoring 350 and 550 points, respectively. Walkthrough 1 was not cho-
sen based on scoring but instead offered a detailed playthrough (despite the use
of magic words or cheat codes, e.g., “plugh,” “plover,” and “xyzzy”), making it the
best choice among the three walkthroughs.

Moreover, the package includes two other versions of the game, 77-03-11_ad-
venture and 77-03-23_adventure, warranting an explanation as to why the 77-03-
31_adventure release was chosen. According to Jerz (2007), the March 11 version,
created by Crowther, is the first known iteration. The March 31 version, which is
similar but features renumbered vocabulary items, is considered the final version
before Woods’ enhancements (Jerz, 2007) and is one of the reasons for its selec-
tion in this research. The March 31 version was also chosen because of its com-
prehensiveness, encompassing code, data, and runtime files, in comparison to the
other two versions found in the package. Figure 1 shows this runtime, depicting
the original game’s interface and gameplay, while a walkthrough of the game’s

source code and data can be found in Jerz (2007).

no

YOU ARE STANDING AT THE END OF A ROAD BEFORE A SMALL BRICK
BUILDING . AROUND YOU IS A FOREST. A SMALL

STREAM FLOWS OUT OF THE BUILDING AND DOWN A GULLY.

enter building
YOU ARE INSIDE A BUILDING, A WELL HOUSE FOR A LARGE SPRING.

THERE ARE SOME KEYS ON THE GROUND HERE
THERE IS A SHINY BRASS LAMP NEARBY.
THERE IS FOOD HERE.

THERE IS A BOTTLE OF WATER HERE.

light lamp
YOUR LAMP IS NOW ON.

get lamp
OK

Figure 1. The original game interface based on the advf4-31.exe runtime (Filepath removed
from the figure).

3.4. Training, Refining, and Evaluating the Advanced Game

Upon confirming that the GPT successfully emulated the original game, several
enhancements were made. This was vital, as building upon a baseline of the orig-
inal gameplay offered some assurance that the behavioral changes observed dur-
ing gameplay were a result of the new instruction. These new enhancements en-
tailed instructing the GPT to provide contextual hints and guidance to reduce
frustration and keep learners engaged. The GPT was also asked to offer advice on
essential inventory items to help learners manage resources effectively and, in do-
ing so, lessen the chances of having to start over (i.e., losing the game). Further-
more, using the text descriptions found in the data file, the GPT was instructed to

generate unique, contextually relevant language with the intent of enriching the
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overall experience. Finally, the GPT was instructed to increase the complexity of
the language as learners progressed through the game, aiming to challenge them
and enhance their learning experience.

With an advanced version of the GPT created, Walkthrough 1 was used to eval-
uate the modified model, like what was done with the baseline version. However,
the evaluation no longer focused explicitly on response comparisons but rather
on assessing the new functionalities. In other words, unlike the initial phase,
which ensured the GPT mirrored the original game, this phase aimed to verify if
the model met the new objectives. The evaluation tested the GPT with scenarios
differing from and aligning with the walkthrough’s commands. Based on these
assessments, the GPT’s instructions were refined to ensure it provided contextual
hints, inventory advice, and rich and progressively complex language.

For example, unsuccessful commands were entered to assess if the GPT provided
appropriate contextual hints and guidance, helping to redirect the learner onto the
correct path. To evaluate inventory recommendations, items that were considered
vital (i.e., needed later to advance the gameplay) were intentionally left behind to
see if the GPT would suggest collecting them. The text generated was compared to
the runtime output to ensure it was contextually appropriate yet distinct from the
original in-game descriptions. Finally, language complexity was evaluated by ob-
serving how the model’s generated text evolved in vocabulary richness and syntactic
complexity over time in comparison to the original in-game text.

The GPT interface is shown in Figure 2, and the final instructions and config-
urations (used in this study) are detailed in Table 1. Although presented in two
paragraphs for clarity, they represent a unified set of instructions. The first para-
graph covers the baseline game instructions. In contrast, the second outlines en-
hancements for the advanced version. Educators can begin by using the initial
paragraph to have their GPT emulate the original game and then apply the second
paragraph to incorporate the advanced features or customize the model to suit

their specific educational needs.

@

Colossal Cave Adventure Game

aring

Figure 2. The GPT game interface (“By” line removed from the figure).
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Table 1. Instructions and settings used to create and configure the GPT.

Name Value

This GPT emulates the original Colossal Cave Adventure game
using the provided source code (77-03-31_adventure.f and
77-03-31_adventure.dat). It interprets the code to respond to user
prompts and guide the gameplay. Each session begins with providing
instructions on how to play the game. The GPT responds to user
prompts by executing the corresponding actions within the game,
describing the outcomes. The GPT will strictly follow the game logic,
serving as the game emulator. The GPT will interact politely.

Additionally, suppose users seem uncertain about their next steps
or direction during gameplay. In that case, the GPT will provide
contextual hints and tailored guidance to help prevent confusion and
ensure users remain engaged and free from frustration. The GPT will
use the map (map.pdf) as a reference to identify the user’s location
accurately and offer appropriate suggestions. Furthermore, the GPT
will offer advice and reminders about essential items and their uses
that need to be added to the inventory, reducing the risk of players
losing the game. The GPT will recommend that users gather certain
items before leaving an area. Also, using the data file
(77-03-31_adventure.dat), the GPT will generate unique responses
that maintain the original meaning but are varied and contextually
relevant to mimic real-life language usage. Likewise, as the user
advances in the game, the GPT will progressively enhance the
complexity of the responses to challenge and develop the user’s
vocabulary and reading comprehension skills. Finally, the GPT will
only accept grammatically correct prompts. For example, the GPT
will not accept “enter building” but will accept “Enter the building.”
If a prompt is not grammatically correct, the GPT will reject it and
provide an example of the correct format.

Instructions

Conversation How do I play?
Starters Start a new game.

Capabilities Code Interpreter & Data Analysis

77-03-31_adventure.f
77-03-31_adventure.dat
map.pdf

Knowledge
Sources

3.5. Procedure

Colossal Cave Adventure was played three times over one week by the author us-
ing the advanced GPT. Insights from the training and refinement phases (baseline
and advanced) informed a modified version of Walkthrough 1, which guided each
playthrough for consistency. This modified version avoided the use of magic
words heavily used in the walkthrough. It also intentionally explored spaces that
were otherwise avoided because of the cheat codes. Moreover, the modifications

assessed the GPT’s ability to offer contextual hints and recommend inventory
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items.

The modified walkthrough served as a worksheet to document the GPT’s re-
sponses and any deviations from expectations, that is, behaviors expected and ob-
served during the training and refinement of the advanced phase. Each play-
through was recorded in a worksheet, capturing observed responses and behav-

iors. The three completed worksheets were then analyzed for reporting purposes.

4. Results and Discussion

As noted by Terzic et al. (2023), like other novel tools, there are persistent chal-
lenges concerning the use of generative Al in achieving enhanced learning out-
comes that improve educational processes. This work was no exception, with the
playthroughs showing that the GPT performed well in many areas, with chal-
lenges also uncovered. The following analysis summarizes the results, presenting
the strengths and areas where improvements and further exploration are needed.
These findings are presented in a structured discussion, with the results systemat-
ically organized into categories that emerged as patterns, themes, and relation-
ships within the data during the analysis.

4.1. Emulating the Gameplay

As discussed, the GPT successfully emulated the original game, showcasing
ChatGPT’s strong code interpretation skills. Although some refinement was nec-
essary to align responses with expected behavior, plain English was used to “train”
the GPT, taking the form of human-readable instructions. At the same time,
knowledge documents comprising the code and supporting files were directly up-
loaded. The process was simplified via the ChatGPT online interface, which of-
fered a streamlined approach that eliminated complex setups and demonstrated
the system’s accessibility and adaptability.

The most significant challenge found outside of the need to explore prompt
engineering techniques was that a subscription was required. Granted, at the time
of this writing, users can freely create an OpenAl account with limited access to
its models (e.g., GPT-40 mini and 03-mini) (OpenAl, 2025c). However, full access
to advanced features, like GPTs, which were central to the current work, required
a paid subscription, with ChatGPT Plus currently priced at USD 20 per month
(OpenAl, 2025c¢).

While this may be affordable for working professionals, Wang and Guo (2023)
caution that it could pose a financial barrier in educational settings, such as
schools and research institutions, thereby limiting accessibility. Consequently,
they propose that future research should focus on the reduction of costs associated
with the use of Al-powered platforms as a means of making such technologies
readily accessible (Wang & Guo, 2023). This sentiment is echoed in this investi-
gation and advocates that companies, such as OpenAl, consider offering free ver-
sions of their advanced features to reach broader audiences or, at minimum, make

such capabilities freely available for educational use or at reduced costs.
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4.2. Contextual Feedback

The playthroughs revealed that the GPT provided contextual hints and guidance
during gameplay. For instance, after spending time in the brick building (at the
start of the game), the model began to offer suggested actions like “explore the
area around the building” and “follow the stream down the gully,” with the latter
offering guidance to the cave’s entrance. Curiously, the GPT also began outlining
pathways, allowing a recommended path to be chosen by responding with its cor-
responding number. This behavior was not consistent but occurred at different
times during the gameplay throughout all three playthroughs.

Coté et al. (2019), Jain (2019), and Zelinka (2018) categorize text-based games
into parser-, choice-, or hypertext-based formats depending on how commands
are input, with a similar classification provided by Lyomic (2017). Zelinka ex-
plains that “all parser-based games with [a] finite number of actions can be con-
verted to choice-based games by simply enumerating all the actions accepted by
the interpreter at different time steps” (p. 6). With CCA being a classic parser-
based game (Coté et al., 2019; Lyomio, 2017), the GPT was able to transform the
gameplay into a choice-based format, allowing options to be selected rather than
directly inputting commands. What this means is that noting the desired path
number behaved similarly to issuing a natural language command, prompting the
model to execute the action and update the game’s internal state—and, thus, the
described scene—accordingly.

Colossal Cave Adventure’s conversion into a choice-based game was unex-
pected and showed the power of GPTs. However, this could prove to be challeng-
ing in language learning contexts. As presented, the thinking is that learners enter
natural language commands, enhancing skills through active reading, compre-
hension, and linguistic formulation (Pereira, 2013).

With the GPT’s choice-based format, learners instead receive pre-defined op-
tions, which may limit opportunities to practice these language skills. In other
words, although learners would still read and interpret text, they generate fewer
commands, which could reduce the game’s effectiveness for language learning.
Consequently, the GPT’s choice-based interface, while adaptable and user-
friendly, may limit active language production and thus compromise the depth of
language practice and its efficacy in educational settings.

Additionally, it was observed that hints could be obtained by requesting assis-
tance from the model during gameplay. For example, asking the model, “What
should I do next?” elicited the response, “Here are a few suggestions for what you
can do next,” with the itemized paths numbered and described.

The GPT also sometimes offered guidance on which items to collect during
gameplay. Upon entering the building in one of the playthroughs, the model im-

mediately announced:

“Inside the building, there is a shiny brass lantern, a set of keys, a tasty-look-

ing bottle of water, and a loaf of bread.”
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Whereas the runtime of the original game provided the text, “THERE ARE
SOME KEYS ON THE GROUND HERE. THERE IS A SHINY BRASS LAMP
NEARBY. THERE IS FOOD HERE. THERE IS A BOTTLE OF WATER HERE”
(whOam1-dev, 2015).

The GPT embellished the description in comparison to the original in-game
text, but what is of interest is that the GPT suggested items be picked up. For in-
stance, upon entering “Get the lamp,” the model responded:

“The items in the well house [building] can be very useful in your adventure.
Currently, you have picked up the brass lantern. There might be other useful

items around.”

This guidance was not only encouraging but helpful, resulting in the additional
items being added to the inventory in the playthroughs. Gaining such items also
prompted the GPT to sometimes respond with additional hints and advice on

their importance and use. For example, picking up the bottle and bread returned:

“You pick up the bottle of water.”
“You pick up the loaf of bread.”

However, the command “Get the keys” was met with:

“You pick up the keys. They are essential for opening doors and unlocking

certain areas within the cave, making them critical for game progression.”

4.3. Relevant and Complex Text

The GPT generated contextually appropriate text across the playthroughs that
aligned with the original game, showing its adaptability and nondeterministic na-
ture. For instance, the original game displayed the text, “YOU ARE STANDING
AT THE END OF A ROAD BEFORE A SMALL BRICK BUILDING. AROUND
YOU IS A FOREST. A SMALL STREAM FLOWS OUT OF THE BUILDING
AND DOWN A GULLY” (whOaml-dev, 2015). Conversely, the GPT described

the room as:

“You are standing at the end of a road in front of a small brick building. The
surrounding area is dense with forest, offering a sense of mystery and adven-

ture. A gentle stream emerges from the building, trickling down into a nearby

gully.”

Later in the gameplay (in one of the playthroughs), the original game presented,
“YOU ARE ON THE EAST BANK OF A FISSURE SLICING CLEAR ACROSS

THE HALL. THE MIST IS QUITE THICK HERE, AND THE FISSURE IS TOO
WIDE TO JUMP” (whOam1-dev, 2015). Which was illustrated by the GPT as:

“You find yourself standing on the eastern edge of a deep chasm that bisects
the hall from end to end. The mist here is dense, obscuring your vision and
rendering the air heavy. The chasm is alarmingly wide, far too broad for you

to leap across.”
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Other examples are shown in Table 2, highlighting the GPT’s capacity to add
depth and complexity to the narrative, intended in this study to offer learners a
more engaging and linguistically rich experience. They demonstrated how the
model introduced vivid descriptions with the hope of creating a more immersive

atmosphere compared to the original game’s more direct text.

Table 2. Examples of text descriptions between the original CCA game (whOaml-dev,
2015) and the advanced GPT version.

Original Game Advanced GPT

“YOU ARE AT ONE END OF A VAST “You stand at one end of an immense
HALL STRETCHING FORWARD OUT  hall that extends out of sight to the west.
OF SIGHT TO THE WEST. THERE ARE Openings are visible on either side. Nearby,
OPENINGS TO EITHER SIDE. NEARBY, abroad stone staircase descends into the
A WIDE STONE STAIRCASE LEADS depths. The hall is filled with tendrils of
DOWNWARD. THE HALL IS FILLED  white mist that sway back and forth, almost
WITH WISPS OF WHITE MIST as if they were alive. A cold wind gusts up
SWAYING TO AND FRO ALMOST AS IF the staircase. There is a passage behind you,
ALIVE. A COLD WIND BLOWS UP THE concealed at the apex of a towering dome,
STAIRCASE. THERE IS A PASSAGE AT  its shadow stretching across the hall, silent
THE TOP OF A DOME BEHIND YOU.” and waiting.”

“You find yourself entangled in a
“YOU ARE IN A MAZE OF TWISTY labyrinth of serpentine corridors, each
LITTLE PASSAGES, ALL ALIKE.” indistinguishably winding and

seemingly endless.”

“YOU ARE IN A LARGE LOW CIRCULAR
CHAMBER WHOSE FLOOR IS AN
IMMENSE SLAB FALLEN FROM THE
CEILING (SLAB ROOM). EAST AND
WEST THERE ONCE WERE LARGE
PASSAGES, BUT THEY ARE NOW
FILLED WITH BOULDERS. LOW SMALL
PASSAGES GO NORTH AND SOUTH,
AND THE SOUTH ONE QUICKLY
BENDS WEST AROUND THE
BOULDERS.”

“You find yourself in a vast, low-ceilinged
circular chamber, the floor of which is
dominated by an enormous slab that has
fallen from above (Slab Room). Once, there
were large passages to the east and west,
but massive boulders now obstruct them.
Narrow, low passages lead to the north
and south, with the southern one curving
westward around the boulders shortly
after its entrance.”

It is important to note that evaluating whether the GPT’s text consistently in-
creased in complexity as gameplay progressed was problematic. While the model
seemingly enriched the narrative with greater depth and detail, the expected grad-
ual increase in complexity was not always apparent, both within single sessions
and across multiple playthroughs.

In individual sessions (i.e., during the same playthrough), the GPT added vivid
descriptions and intricate details, but the complexity did not always follow a clear,
linear path. Occasionally, the in-game text descriptions would become richer, then

revert to more direct language, disrupting the expected progression and making
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it difficult to observe a steady increase in complexity during a single playthrough.
Equally, analyzing text across the three playthroughs confirmed this behavior. The
expected growth in narrative complexity varied, with some sessions showing a
consistent increase in detail while others did not. This inconsistency made it dif-
ficult to assess whether the GPT’s output steadily enhanced complexity through-
out the gaming experience.

What this suggests is that generative AI’'s uneven narrative advancements could
complicate creating adaptable learning experiences. In educational settings, where
personalized learning is crucial, such inconsistencies can hinder effectiveness. If
the AD’s output does not consistently match the needed complexity, it may not
provide a uniformly challenging experience. Some learners might face overly sim-
plistic content, while others might encounter too advanced text. This can disrupt
a structured learning path, making it hard to ensure learners progress at an ap-

propriate pace.

4.4. Recognizing Text Commands

This raises another interesting observation that was experienced during gameplay
that speaks to the nature of LLMs and their ability to process natural language.
Coté et al. (2019) explain that one of the most significant challenges in playing
parser-text-based games is determining which commands the parser will recog-
nize. As described, the original CCA is limited to simple commands like “enter,”
“drop,” “get,” and “open.” Which, as explained, denote the types of terms that
most text-based games understand (Coté et al., 2019). However, as also discussed,
unless the game presents a finite list of all allowable commands, players must often
experiment with different phrases and wording to find the precise commands that
the game accepts (Coté et al., 2019).

This can potentially make the gameplay experience frustrating and less intui-
tive, impacting learning. For example, in the original game, commands such as

» «

“enter,” “enter building,” and even ‘e’ work, but “enter the building” does not. In
contrast, the GPT accepted “Enter the building” along with any other similar
phrases, such as “Go into the building” and “Step into the building.” While this
was promising, the model was very relaxed in what it would accept, including
misspellings, alongside the original game’s cryptic commands (e.g., “e,” which can
represent enter or east depending on the room and how it is used).

Even though this was by design, given the intent of using such games in lan-
guage learning contexts, additional instructions were added during the first play-
through to ensure the GPT only accepted grammatically correct commands. This
was reflected in the model’s behavior in subsequent playthroughs. In the second

playthrough, for example, the GPT offered:

“(Note: Remember to use grammatically correct prompts. For example, ‘En-

ter the building.” instead of ‘enter building.’).”

Whereas, in the third playthrough, the command “get bottle” resulted in the
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GPT not only pointing out that the phrase was not grammatically correct but also

suggesting a contextually appropriate one:

“Your command is not grammatically correct. Please use a complete sen-

tence. For example, ‘Take the bottle.”

4.5. Interactive Game Elements

As presented, the model altered the narrative in each of the playthroughs, embel-
lishing each room. However, what is more intriguing is that the GPT introduced
new elements and logic to the gameplay. Although the essential mechanics re-
mained intact, the model modified existing game elements while altering the logic
for how these elements interacted, resulting in a different experience each time
the game was played. This demonstrates its ability to provide new and engaging
experiences, promoting replayability while maintaining learner interest.

For instance, the GPT enhanced the game by changing certain elements. It was
mentioned earlier that the model (in one of the playthroughs) described the build-
ing as containing “a shiny brass lantern” and “a loaf of bread.” Neither of these
exist in the original game. Instead, the “LAMP” (in the original game; whOamI-
dev, 2015) became a “lantern,” and the “FOOD” (whOam1-dev, 2015) was defined
as a “loaf of bread.” These changes show how the model added new details, en-
riching the gameplay with additional context and description.

The GPT also added entirely new game elements. In another playthrough, the
model embellished the building with “a desk with some papers and a small brass

» «

lamp,” “a staircase leading down into darkness,” and “a rug on the floor with a
curious bulge underneath.” Moreover, the GPT allowed interaction with these
new game elements. The staircase led to (what appeared to be) a cellar, revealing
the bottle of water. Meanwhile, pulling back the rug, exposed the keys.

Finally, the GPT introduced new logic. For example, when attempting to turn
on the lamp after picking it up, the GPT responded in one of the playthroughs
with, “You cannot turn on the lamp because you already picked it up.” This de-
parts from the original game, where the lamp can be turned on even when it is
part of the inventory. It was found that by dropping the lamp, it could then be
lighted and consequently placed back into the list of carried items.

This new logic demonstrated the GPT’s ability to create unique gameplay expe-
riences but, more importantly, highlights the need to ensure that such changes
align with the original game’s mechanics. This is a matter stressed by Kirill (2024),
who emphasized the complexity of ensuring that the story remains consistent de-
spite slight variations in in-game text descriptions while at the same time guaran-
teeing that essential information is presented. This can be problematic as incon-
sistent modifications—such as altering command functionalities or adding new
game elements—can confuse learners and disrupt the learning process. Suppose
that using a GPT like that used in this research alters how commands are inter-
preted or introduces elements that deviate from the original game’s logic. In that

case, it could create inconsistencies in how students learn and apply language
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skills.

4.6. Response Unpredictability

The nondeterministic nature of LLMs offers both benefits and challenges in edu-
cation. Unique and dynamic narratives can enhance engagement and provide var-
ied learning experiences. However, this variability can be problematic where con-
sistency is crucial. Each game playthrough produced variations in the story with
new elements (i.e., no two gaming experiences would be entirely the same, even if
following identical commands), leading to inconsistent experiences. Tsai et al.
(2023) explained this in their investigation, and it is one of the reasons why the
GPT was created in the current work with the CCA source code and accompany-
ing files uploaded as knowledge sources. Even so, given the nondeterministic na-
ture of ChatGPT, this approach resulted in the same outcome. While this unpre-
dictability was by design, it can also complicate the creation of uniform content
for assessments, raising concerns about fairness and equality in AI-driven educa-
tion (Office of Educational Technology, 2023). Such diverse outputs could under-
mine efforts to maintain consistent evaluation conditions.

Unsurprisingly, there are concerns about using generative Al in education, par-
ticularly among educators (Office of Educational Technology, 2023). For instance,
ChatGPT’s responses have been argued to appear credible, but OpenAI (2023a)
acknowledges that they may not always be factually correct. This is because
ChatGPT (and other generative Al platforms) can hallucinate, producing fabri-
cated and misleading content (Gimpel et al., 2023). In the current investigation,
some degree of fabrication was expected and even sought, as the GPT was tasked
with creating new content that—if it remained contextually relevant to the story
and original text—was beneficial for its purposed language learning context.
However, this issue can be problematic when such a platform is relied upon as
an authentic resource for information. This risk of inaccuracies highlights the
need for careful oversight to ensure that the information meets educational stand-
ards.

This variability also raises concerns about bias. While ChatGPT’s adaptability
can be beneficial in some contexts, it is essential to recognize that its behavior and
responses were significantly influenced by the training (i.e., uploaded knowledge
sources) the model received in this study and the extensive datasets used to train
the foundation model, ChatGPT-4. Discrimination in AI is a well-documented
issue, especially in educational contexts, as educators seek technology-enhanced
methods that are not only practical and scalable but safe (Office of Educational
Technology, 2023). OpenAlI (2023b) acknowledges that ChatGPT may exhibit bi-
ases because of the datasets used, which may reflect Western perspectives and in-
dividuals, thus potentially showing societal biases and exposing discriminatory
views in its responses. As with its tendency to hallucinate, this, too, emphasizes
the need for careful evaluation of AI systems to address partialities and ensure fair-

ness.
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The GPT used in this research did not exhibit bias or use language that might
be considered harmful or hateful towards a person. An early version of the CCA
source code and data was used, and a review of this content did not reveal con-
cerning language, except perhaps for references to “A LITTLE DWARF” (wh0am1-
dev, 2015), which may be viewed as offensive. However, given ChatGPT’s nonde-
terministic nature, the interpretation and use of such text in subsequent play-
throughs remain uncertain, especially in educational settings for language learn-
ing. In other words, Harshitha (2022) explains that teachers have no control over
the responses these models generate, making it imperative that they work closely
with their students when using such models. At the same time, The Office of Ed-
ucational Technology (2023) points out that educators are fully aware of the risks
of using such new technologies.

It is also important to note that the model occasionally lost track of the game’s
state and instructions. It sometimes forgot key details, such as inventory items and
narrative progress, which made the gameplay difficult. This is a finding reported
by Dong (2023), who explains that text-based games, which rely on LLMs, can be
contradictory because of their inability to consistently track game state, thus
knowing when it should accept or reject player requests. Dong, for example, dis-
cussed this in the context of A7 Dungeon (Walton, 2019) (Yao et al., 2020, dis-
cussed AJ Dungeon 2), describing it as a GPT-based online text adventure game
that had exhibited similar challenges, demonstrating inconsistencies and forget-
fulness during gameplay. The GPT, in the current work, often required reminders
to follow instructions or recall previous events. Although prompting the model
would (sometimes) correct the game state, this need for frequent reminders could
disrupt the learning process and negatively impact the overall experience in edu-
cational contexts.

Finally, ChatGPT-4’s token limit for interactions was a significant challenge.
The message, “You’ve hit the Plus plan limit for GPT-4” (OpenAlI, 2024a), ap-
peared frequently during playthroughs, requiring waits before gameplay could re-
sume. This limit, along with the model’s verbosity, quickly consumed tokens and
interrupted gameplay. While the model could be instructed to minimize its ver-
boseness in responses, thus helping mitigate token limitations, this would un-
doubtedly be counterproductive in language learning contexts, where extended

and detailed interactions are crucial.

5. Limitations and Future Research

As with all research, this work has limitations. It used an early version of CCA
(i.e., Adventure) written in Fortran, a language well-interpreted by ChatGPT. It is
unclear if similar results would occur with other text-based games developed in
different languages or platforms. Zelinka (2018) explains that the lack of a univer-
sal interface for different types of text-based games makes it problematic to learn
how to play multiple games or, in this context, conduct experiments, making gen-

eralization difficult. Future research should, therefore, investigate a broader range
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of text-based games across various development environments to understand how
generative Al interacts with different systems and assess its effectiveness and ver-
satility in diverse contexts.

Moreover, this study focused on ChatGPT, specifically GPTs, for their ease of
use without the need for complex preprocessing (outside of uploading knowledge
documents and providing instruction). However, other LLMs might provide dif-
ferent insights and behaviors. Replicating this study with other generative Al tools
and platforms is essential to understanding how different models impact game-
play and educational value. This would offer a broader view of generative AI’s
applicability in education while providing a means to evaluate the effectiveness of
various LLMs.

The walkthroughs used were crucial to ensure consistency but may have in-
troduced bias by presenting a specific narrative perspective. It is unclear if dif-
ferent scripted solutions would yield different results. Future research should
explore both scripted and free-play methods to see if learner behavior and Al
responses differ significantly under various conditions, providing a broader un-
derstanding of how generative Al interacts with different gameplay styles and
narratives.

The use of specific knowledge source documents, such as the map.pdf file, also
rajses questions. While ChatGPT-4 (personal communication, July 19, 2024)
claimed it could read the map image file, its effectiveness during gameplay is un-
clear. That is, the removal of the file (while developing the advanced version of
the model) did not appear to impact or show behavioral changes, perhaps sug-
gesting that the model used the code to figure out navigation rather than the map
or that the removal of the file forced the model to rely on the game logic and data
files. Tsai et al. (2023) also explained that in their investigation, ChatGPT strug-
gled and that the model did not learn the world of Zork; instead relying on mem-
orization. They concluded that ChatGPT could not construct a map during game-
play to consistently track the player’s current location or how to reach a given
destination (T'sai et al., 2023). Future research should examine how these files in-
fluence the model’s responses and interactions to understand their role and effec-
tiveness in text-based games.

The GPT’s tendency to forget instructions and lose track of the narrative is con-
cerning. Future research should seek solutions for managing game state to en-
hance usability and coherence. Interestingly, in one of the playthroughs, the
GPT asked about saving the game. Moreover, requesting the model to return to
the last checkpoint successfully restored the game state. However, this function-
ality was limited, with the GPT merely retaining information for the duration
of the current session. To enhance the use of generative Al in gaming, especially
for educational purposes, it is crucial to develop robust mechanisms for saving
and restoring game states across multiple sessions in a single playthrough. Until
this is possible, shorter, more focused play sessions may be advisable, requiring

educators to develop strategies to achieve learning objectives within these con-
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straints.

Closely related to this issue was the model’s permissiveness in accepting im-
proper input, including misspellings and cryptic commands. This issue was ad-
dressed through additional instruction, after which the GPT was configured to
accept only grammatically correct prompts. However, this also suffered, given
that the model occasionally deviated from its instructions, forgetting constraints
over time. Therefore, future research should explore effective strategies for han-
dling improper inputs from learners and assess their impact on language learn-
ing.

Then, there is the matter of the constant and rapid evolution of generative Al
Harshitha (2022) explains that a category of IF that benefits from Al technology
is voice-based IF. This form uses speech recognition and natural language un-
derstanding via smart devices to provide an audio narration of the story, with
the player entering prompts by voice (Harshitha, 2022) instead of text. During
this investigation, OpenAl released a similar feature, allowing users to interact
with its models entirely by voice commands, with the model replying through
audio personas (OpenAl, 2025b; see the audio icon depicted in Figure 2). Future
research should explore this audio feature in the context of using text-based games
for language learning and making such solutions accessible to visually impaired
learners.

It is also important to disclose that, during this writing, OpenAI (2025d) re-
leased its 4.5 model. As a result, educators and researchers replicating this work—
even if using the same knowledge sources and applying the same instruction—
may observe different behavior from their GPT. This is particularly true if they
leverage newer and, presumably, more enhanced versions of the ChatGPT base
model. Ultimately, this offers direct evidence to the statement that generative
models are constantly evolving, and underscores that this work is not definitive
but instead a resource and catalyst for further study.

Perhaps the most limiting is that this research primarily presents insights from
the author regarding the behaviors of the GPT. In other words, the perspectives
shared reflect a single individual’s observations. Future research should focus on
examining the use of AI-powered text-based games with actual language learn-
ers. For example, studies could compare language learning outcomes between
participants exposed to such games and those who receive traditional language
instruction. Additionally, future studies might assess the impact of AI-powered
games versus traditional text-based games by comparing, for instance, partici-
pants who engage with the enhanced GPT CCA version and those who play the
original.

This includes addressing another limitation identified in this study: the diffi-
culty in assessing the progression of language complexity during gameplay. Rather
than using formal, standardized metrics, the evaluation relied on observations—
monitoring how the GPT-generated text evolved in terms of vocabulary richness

and syntactic complexity. However, in the absence of quantitative tools, the anal-
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ysis lacked precision. Future research should incorporate standardized instru-
ments (e.g., Flesch-Kincaid readability scores) to more systematically track and
evaluate language complexity throughout gameplay, enabling a more rigorous and
data-driven assessment of AI-supported language learning.

Finally, although this work focused on language learning through CCA, the
findings suggest broader applications for generative Al. For example, text-based
games can explore historical events from various perspectives (Harshitha, 2022;
Wright & Weible, 2024). Interactive fiction can integrate cultural and language
learning (Wright & Weible, 2024), teaching cultural contexts along with lan-
guage skills such as grammar (Europass SRL, 2023). Future research should ex-
amine incorporating diverse cultural and historical narratives into text-based
games with generative Al This could enhance cultural awareness and historical
understanding and potentially foster eco-consciousness through environmental

themes.

6. Conclusion

In conclusion, this work explored how generative Al, specifically ChatGPT, can
enhance text-based games for language learning. By creating a GPT of the version
4 foundation model to generate complex and contextually relevant responses, the
study aimed to create a more immersive and engaging experience. The custom
model preserved the original game’s structure while introducing dynamic content
and continuous feedback. However, this adaptability also brought challenges,
such as maintaining consistency. While there is more work to be done, it is hoped
that the findings found herein pave the way for future research to develop inno-
vative strategies and methods, potentially extending the benefits of generative Al

beyond language learning to other educational contexts.
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