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Conversational Agents in a Game Context
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Abstract. Conversational Agents (CAs) are systems that use natural language to
interact with users. These interactions do not always proceed smoothly, which
negatively impacts continued usage. Games provide both entertainment and func-
tion as a bonding activity, creating intrinsic motivation. Accordingly, CAs and
users connecting in a game context could solve awkward interactions. In this pa-
per, we conduct a systematic literature review, differentiating game-based CA
applications in different areas. Our research found that gameful CA applications
are most commonly found in education, use gamified features or appear as in-
game characters, and are designed for children or general audiences. The paper
supplies promising implications for CA design and presents a research agenda,
including directions for further studies on a common theoretical framework, CA
behavior, interaction design, and other target audiences.

Keywords: Conversational Agents, Games, Gamification, Systematic Literature
Review

1 Introduction

Conversational agents (CAs) are software-based systems that use natural language to
interact with users (McTear et al., 2016). Their history stretches far back, with ELIZA
(Weizenbaum, 1966), a chat program designed to mimic a psychotherapist, being the
first of its kind. Since 2016, which has been termed “the year of the chatbot™ (Dale,
2016), CAs have been increasingly popular. Today, virtual assistants like Amazon’s
Alexa or Apple’s Siri are present in many people’s homes and CAs have various appli-
cation areas, e.g., in education, healthcare, or customer service (Feine et al., 2019).
While early pattern-matching agents were limited in their responses, current large lan-
guage models, which are capable of intelligent human-like answers, allow for open-
topic conversations (Strohmann et al., 2023). One of the most recent developments is
the rise of generative artificial intelligence, i.e., OpenAI’s ChatGPT, which is capable
of producing multiple languages as well as programming code and can simulate various
moods and relationships as a conversation partner (Rajabi et al., 2023). Both the long
history of CAs, as well as recent renewed interest within the research community,
showcase the relevance of the field. However, interactions between CAs and human
users are not always successful. Users struggle when CAs are limited in their responses,
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making conversations challenging, frustrating, and distracting (Samrose et al., 2020).
Furthermore, CAs who are unable to engage their users risk being forgotten about (Cho
et al., 2019). Therefore, a more interesting design presents an opportunity to increase
CA appeal and retain users’ attention.

Games provide entertainment and are a popular pastime as well as bonding oppor-
tunity. Building on the intrinsic motivation created by games, the concept of gamifica-
tion aims to create engaging experiences by incorporating game elements in non-game
contexts, i.e., in education (Barata et al., 2013). One solution to the awkwardness of
interactions between CAs and users could therefore be to facilitate meetings through a
game context, creating more engaging CAs. Game-based CA applications already exist,
i.e., the “CiboPoliBot” tutor, which teaches school children how to lead a healthy life
through an interactive messenger-based game (Fadhil & Villafiorita, 2017) or “Anne”,
a CA able to entertain older adults with card or puzzle games (Stara et al., 2021). How-
ever, research on game-based CAs has focused on specific applications thus far and
there is a lack of overview and theory across different areas. Broader insights are needed
to design more interesting CAs, leveraging the intrinsic motivation sparked by games.
Accordingly, this paper aims to extend the knowledge of the field by providing an over-
view of existing research as well as design recommendations and future research direc-
tions. This paper raises the following research question:

RQ: Which conversational agents in a game context exist, how can they be categorized,
and what is their impact on the user?

2 Background Literature

2.1  Playing Games

Playing games is an integral part of human life and interactions. Games can be traced
back several millennia and enjoy never-changing popularity, showcased by the multi-
billion-dollar video game industry (Predescu & Mocanu, 2020). They promote engag-
ing experiences and can create intrinsic motivation, which refers to people engaging in
an activity for itself, rather due to external influences. Intrinsic motivation is sparked
through the factors challenge, fantasy, and curiosity, all or some of which may be pre-
sent in games (Malone, 1981). Additionally, playfulness (Serenko, 2008) and perceived
fun (Igbaria, 1994) are significant factors in system adoption and increase users’ enjoy-
ment, which is why investigating interactions in a game context may supply promising
insights for system design.

There are no universal definitions of “game” or “play”, but rather multiple theories
in play. Deterding, Dixon, et al. (2011) distinguish the domains of “playing”, which has
a more improvisational and explorative nature, and “gaming”, which is more structured
and features specific rules and goals. A related concept is “gamification”, referring to
the use of game elements in non-gaming contexts, to improve user experience and en-
gagement (Deterding, Sicart, et al., 2011). One popular application area for gamified
systems is education, i.e., students being able to earn badges or compete against each
other to enhance learning and improve participation (Barata et al., 2013).



2.2 Conversational Agents

McTear et al. (2016) define CAs as software-based systems that interact with users
through natural language. Starting from ELIZA (Weizenbaum, 1966), CAs have gar-
nered much interest over the years and today, virtual assistants have become part of
people’s daily lifes. Current large language models are capable generating human-like
answers, allow for open-topic conversations (Strohmann et al., 2023) and can produce
multiple languages as well as programming code (Rajabi et al., 2023). There are many
different application areas for CAs. In education, they enhance the learning experience
and support teachers in a variety of subjects, i.e., science, safety, and the English lan-
guage (Ruan et al., 2019). CAs also function as buddies or support systems, i.e., to
children with autism (Cha et al., 2021). Businesses employ CAs in customer service to
answer common requests and focus their human capital on solving unusual issues, in-
creasing customer satisfaction while reducing operational costs (Kongthon et al., 2009).
Multiple determinants of CA usage have been examined before: Samrose et al.
(2020) show that users prefer interacting with an empathetic CA over a non-empathetic
CA during a boring car drive. Furthermore, humans respond socially to CAs, and an
appropriate CA design can guide users’ reactions (Feine et al., 2019). Users also have
individual preferences towards CA behavior, i.e., some might be more comfortable with
a humorous agent while others prefer serious behavior (Li et al., 2017). Preferences
may vary depending on the context of the interaction. Promoting successful long-term
adoption of CAs requires a deeper understanding of users’ preferences and should take
user-specific characteristics, such as age, into account (Riefle & Benz, 2021).

2.3 CAsin a Game Context

Common applications of CAs in a game context include the use of pedagogical agents,
that use gamification to improve teaching and learning. Katchapakirin and Anutariya
(2018) suggest “ScratchThAI”, a CA that can be used in schools to teach students the
programming language “Scratch”, supplementing a lack of teachers. Students are mo-
tivated through gamification methods, i.e., by receiving points or badges for successful
task completion. Benner, Schobel, Siess, et al. (2022) review text-based pedagogical
CAs while Khosrawi-Rad et al. (2023) offer an extensive review of gamified pedagog-
ical CAs targeted at adults. This demonstrates that the idea of using gamification to
enhance pedagogical CAs has gained traction in research. Within healthcare and assis-
tance, CAs can act as caregivers or buddies for the elderly. Stara et al. (2021) propose
a CA called “Anne”, which can provide medication reminders, play music and engage
users with card or puzzle games, which unfolded to become one of the most used fea-
tures. Within entertainment, CAs enhance games by enabling open dialog: for example,
the user could play as a barkeeper and interact with non-playable character (NPC) CAs,
increasing immersion (Aljammaz et al., 2020). Thus, multiple application areas for CAs
in a game context exist already. However, a scoping review revealed that they have not
been overarchingly considered beyond the area of education yet. Examining CAs in a



game context provides the opportunity to derive design recommendations for enhanc-
ing engagement. As a first step to this goal, this paper presents an overview of the field,
showcases different applications of CAs and derives a research agenda.

3 Method

To answer the research question and provide a comprehensive overview, a systematic
literature review was conducted, based on the approaches proposed by Webster and
Watson (2002), Kitchenham et al. (2009), as well as vom Brocke et al. (2009, 2015).
The review provides solid foundations for further research (Webster & Watson, 2002).

3.1  Search Strategy

To gather relevant literature, a suitable search string was developed and applied to sci-
entific databases. The string was derived from the research question and consists of the
two main aspects of the topic: CAs and playing games. The full search string is pre-
sented in Table 1.

Table 1. Search String

Conversational Agent Playing Games
“conversational agent*” OR “digital agent*” OR AND “game*” OR
“virtual agent*” OR “conversational interface” OR “playful” OR
“chatbot®*” OR “chat bot*” OR “chatterbot*” OR “gameful” OR
“smart assistant*”” OR “smart personal assistant*” “gamification” OR
OR *“virtual assistant*” OR “virtual personal assis- “gamified”

tant*” OR “digital assistant*”

The string was applied within five major databases, which are ACM Digital Library,
AIS eLibrary, IEEE Explore, Wiley Online Library, and EBSCOhost. The research fo-
cused on two different types of outlets: Peer-reviewed journal articles were included
due to their high quality while the current rejuvenation of the field made the inclusion
of conference proceedings reasonable and necessary (vom Brocke et al., 2015).

3.2 Paper Selection Strategy

To achieve an objective selection of papers and ensure the quality and validity of the
findings, selection criteria were applied. The criteria are presented in Table 2.



Table 2. Filter Criteria

Inclusion Exclusion
Peer-reviewed journal article or confer- The CA does not match the selected
ence proceeding written in English. definition.
The publication features a specific CA The full text is not available.
interacting with the user in a game con-  Njg jnformation on the type of CA is
text. provided.
There is a discussion of the interaction The game is not examined in detail.

and its impact.

Only publications that featured CAs in a game or game-adjacent context, i.e., story-
telling, were included. Gamified CAs were only included if they featured multiple ele-
ments of gamification, such as feedback, badges, or progress bars (Schébel et al., 2020).
Furthermore, works that merely featured games as a backdrop to other research objec-
tives were excluded. After applying the search string to the scientific databases and
using basic filter criteria, such as publication type and language, the remaining results
were screened for eligibility. First, the title and abstract were examined, and, barring
suitability, a full-text review was conducted under the application of the selection cri-
teria, in line with the approach by Brereton et al. (2007). An additional backward
search, as recommended by Webster and Watson (2002) was carried out as well. The
search and selection process is presented in Figure 1. The search was conducted in the
fall of 2023 and yielded 5,045 initial results in total, which were narrowed down in a
three-step process. The reference management program Mendeley was used to keep
track of the results. In the end, a final set of 33 papers was included in the review.

Journal Articles, Scan of Title Full-Text
Confere.nce and Abstract Review
Proceedings. (based on (based on
English ; il
5,045 nglis! 2,494 filter strategy) 524 results ter strategy) 33 results
results results - (Final Set)

Figure 1. Search Process

3.3  Data Extraction Strategy

All papers of the final set were analyzed and important data was extracted, including
bibliographical information such as title, author, year, and publication type. We ana-
lyzed the mode of communication such as text-based, voice-based, or mixed (Gnewuch
et al., 2017), and whether a Wizard-of-Oz setting was applied. Furthermore, the appli-
cation was categorized into the areas education, edutainment, entertainment, and health,
which were derived from the results in an inductive approach. We also sorted publica-
tions by their domain, and differentiated between exploratory and open settings referred
to as “playing” and rule-based settings referred to as “gaming” (Deterding et al., 2011).
Furthermore, we analyzed the target audience of the CAs, as well as their impact, re-
ferring to the effects observed through the CAs’ use.



4 Results

4.1  Bibliographical Information and Agent Type

The publications included in the review were released between 2008 and 2023, with a
sharp uptick in activity during the past five years. Conference proceedings were the
dominant publication type, with 28 out of 33 results compared to just five journal arti-
cles. There is an even distribution of different CA types, with 12 out of 33 results being
purely text-based, 11 being voice-based, and a further 10 mixed-type results featuring
a combination of voice, text, or interface-based interactions. Furthermore, four appli-
cations were tested in a Wizard-of-Oz setting.

4.2 Application Area

Figure 2: Application AreasFigure 2 provides a graphical overview of the categories:
“education” features the most results, with a total of 18 publications, while “edutain-
ment” counts six. The “entertainment” category encompasses seven results and the final
two works belong to the “health” category.

Conversational Agents
in a Game Context

Education Edutainment Entertainment Health

Figure 2: Application Areas

Education CAs in education support teaching or learning, both classroom-based and
self-directed. They also enhance early learning and allow young children to acquire
early literacy skills or language skills through activities such as storytelling. For exam-
ple, Tewari and Canny (2014) tested a question-answering CA, which engages children
in a picture and question game in a Wizard-of-Oz setting, supporting early literacy de-
velopment and communication skills. The CA successfully engaged the children and
even outperformed a human conversation partner. CAs can also be used to support sto-
rytelling activities between parents and children: “Floppy” (Lin et al., 2022) and “Sto-
ryBuddy” (Zhang et al., 2022) are examples of CAs that enhance the reading experience
by either interjecting with questions or providing suitable questions to parents. CAs can
also be used to induce creativity, i.e., by guiding children through crafting an object
and then helping them develop a fitting story starring their character, to reflect on the
activity (Hubbard et al., 2021). Another application is CA “Rachel”, designed to help
autistic children learn emotions via picture games and stories, guiding the children to
describe and choose suitable emotions for a given scenario (Mower et al., 2011).



In general, educational CAs feature a variety of subjects, such as computational think-
ing and programming: “TurtleTalk™ allow children to grasp basic coding concepts like
loops by guiding a CA via a voice user interface (Jung et al., 2019). Dietz et al. (2023)
combine programming concepts with literacy education and leverage both stories and
drawings to create a personally meaningful learning experience. Katchapakirin and
Anutariya (2018) propose “ScratchThAI”, a CA designed to teach the block-based lan-
guage “Scratch”, making up for a shortage of teachers versed in the subject. The CA
would use gamification, assigning missions and giving out points and badges as re-
wards to engage students in learning. Another example of a gamified CA is “Cibo-
PoliBot” (Fadhil & Villafiorita, 2017), which teaches children about leading healthy
lifestyles through a mini-game in which they must select healthy food options while
limiting food waste. Students earn points depending on their performance and compete
with their classmates, creating additional motivation to engage with the material. CAs
can also be used to teach basic mathematical concepts, such as shapes and patterns (Xu
et al., 2023). Finally, there are general approaches such as quiz games, which can be
applied to a variety of subjects, i.e., to support an online Java programming course
(Aguirre et al., 2018). Benner, Schobel, and Siiess (2022) create a gamified pedagogical
CA and found that it offered an enjoyable self-study experience. Graesser et al. (2014)
showcase learning in a trialogue setting with the CA “AutoTutor”: users are guided by
a CA tutor and compete against another CA student.

Edutainment The “edutainment” sub-category was introduced for publications com-
bining elements of entertainment and education equally and features serious games for
different subjects, i.e., cultural heritage (Mori et al., 2013), language learning (Sagae et
al., 2010), coastal safety (Bellotti et al., 2011), and health (Gonzalez-Rodriguez et al.,
2020). Serious games are an attractive educational tool, due to their broad appeal. Gon-
zalez-Rodriguez et al. (2020) argue that they are a more effective form of learning for
children than static online courses, due to being inherently entertaining. According to
Mori et al. (2013), the learning effect of interacting with their CA, acting as an Italian
16th-century painter, is comparable to reading a text on the subject. Interface design
ranges from VR (Bellotti et al., 2011) to a messenger-style application (Gonzalez-
Rodriguez et al., 2020). CAs usually feature as NPCs within the game setting and in-
teract with the player, providing information and guiding them through the game world.
Neto et al. (2011) present “Solis’Curse”, developed for the Pantheon Museum in Por-
tugal and meant to enrich visitors’ experiences by recapping their visit with a quiz
game. Visitors were prone to revisit the exhibition to get the answers correct and paid
more attention, making the most of their visit.

Entertainment The “entertainment” category encompasses recreational applications
and primarily features CAs integrated into game worlds as NPCs, making games more
interesting by going beyond pre-defined dialogue options (Fraser et al., 2018). For ex-
ample, the player may act as a barkeeper and converse with a CA patron to gather
knowledge about the game world and delve deeper into characters’ backstories
(Aljammaz et al., 2020). Augello et al. (2009) propose an in-game CA to provide deci-
sion support in games like SimCity, expanding on a classic hint system and adding to



the enjoyment. Within virtual reality (VR), players were found to prefer voice interac-
tion over a graphical interface when conversing with an assistant character (Buchta et
al., 2022). Next to in-game CAs, there are also real-world approaches: an early example
is a tabletop CA offering to play a card game within a community center for the elderly
(Gabrielli et al., 2008). CAs can also serve as playmates and companions for children,
reading them books and playing games (Zhao & McEwen, 2022).

Health Represents the smallest category, grouping two CAs targeted at seniors suffer-
ing from dementia. Embodied CA “Anne”, designed to facilitate patients’ daily lives,
includes a schedule and reminders, serves as a communication partner, and supplies
entertainment through games, which were deemed an important feature by users (Stara
et al., 2021). The second application, “Magic Brush”, features two CAs guiding a user
through a drawing-based dementia prevention game (Yang et al., 2022).

4.3 Domain

The “gaming” domain features prominently, encompassing 25 works, ranging from ed-
ucational quizzes, over interactive tabletop card games, to virtual game worlds. The
applications have a set scenario, making interactions more structured and rule-based.
This domain also includes gamification-based applications, such as the use of badges
or leaderboards (i.e., Katchapakirin & Anutariya, 2018). The eight works assigned to
the “playing” domain encompass game-adjacent activities, such as storytelling (i.e., Lin
etal., 2022), drawing (i.e., Yang et al., 2022), or crafting (Hubbard et al., 2021). Users,
often children, were in control of the activity and had more influence on the progression
of the interaction. For example, they could interject with questions during storytelling,
making the activity more exploratory.

4.4 Target Audience

13 applications are targeted at children, featuring various sub-groups and age ranges,
though mostly preschoolers between the ages two and six, or elementary school chil-
dren, up until the age of 10, were addressed explicitly. All these works belong to the
“education” category and among them, two publications featured dyads of young chil-
dren and a parent interacting with the CA together, i.e., during storytelling activities
(Lin et al., 2022). The remaining applications featured a single user interacting with
one or multiple CAs. There are 12 general applications, which do not specify a target
audience or age range, mostly found in serious games and entertainment, and four ap-
plications aimed at students. Four applications are targeted at older adults.

45  Impact

The impact of the various CA applications was overwhelmingly positive: across all
areas, an increase in engagement could be observed. Within education, the learning
experience was enhanced by integrating a CA and became more fun. Children’s under-
standing of different subjects also increased, i.e., of programming concepts (Jung et al.,



2019) or mathematical language (Xu et al., 2023). Generally, users were able to achieve
target learning outcomes. Children were successfully engaged by CAs, allowing them
to bond (Lin et al., 2022), and CAs demonstrated their ability to support early literacy,
language learning, and communication. Regarding entertainment, users also considered
the CAs to be engaging and enjoyable, adding depth to the game experience (Aljammaz
et al., 2020). According to Fraser et al. (2018), users spent more time talking to NPC-
CAs, and rated the game experience as more immersive and enjoyable, if the CA was
capable of processing emotions. Furthermore, users were generally comfortable in the
presence of CAs. 10 of the CAs remained in the conceptual phase, meaning their impact
could not yet be observed in interaction with a user.

5 Discussion

5.1 Implications

Education is the most prominent application area, which is somewhat surprising, as the
initial expected context of games would be entertainment. “Engagement is known to be
akey factor in student performance and achievement” (Ruan et al., 2020, p. 1), resulting
in continuous efforts to design engaging learning experiences. Gamified CAs have
emerged as promising tools towards this goal, which explains the popularity of educa-
tional applications. They are also comparatively well-researched, though other reviews
have set a closer focus, i.e., on text-based CAs (Benner, Schibel, Siess, et al., 2022) or
gamified CAs for adults (Khosrawi-Rad et al., 2023). CAs offer a way to enhance edu-
cation by designing a fun learning experience and can compensate for a lack of human
teachers. Nevertheless, entertainment still features prominently in the results, mostly in
the form of complex in-game NPCs. The category “edutainment” combines both as-
pects and features serious games starring CAs, simultaneously providing entertainment
and education. There is a distinction to be made between gamified CAs making non-
game contexts more fun, and in-game CAs used to provide support and create more
immersive game experiences. Furthermore, CAs may offer game-adjacent activities
like storytelling or crafting. However, there is a lack of applications that focus on CAs
playing games with users, potentially due to the existing rich literature on human-CA
interactions.

Voice-based CAs are especially popular in applications targeted to children, which
can be attributed to younger children’s reliance on speech. In general, voice is an ac-
cessible medium of interaction and does not require advanced technological skills, mak-
ing it attractive to inexperienced users (Aguirre et al., 2018). Children between the ages
of 2 and ten were the most frequent target audience next to general applications. How-
ever, there is a lack of research on teenagers, who might consider gamified approaches
to learning overly juvenile, if they were designed for children. Furthermore, only a cou-
ple of applications focus on older adults, who are also interested in games and fun (Mat-
ulik et al., 2020).

The overwhelmingly positive impact of applications that went through a trial phase
shows the potential of CAs in a game context. It is recommended that practitioners



leverage the intrinsic motivation provided by games in their CA design. They may ei-
ther incorporate game elements or add games to the CAs’ services to facilitate breaking
the ice between users and CAs. The success of in-game CAs also provides implications
for game designers, presenting them with an opportunity to create more immersive ex-
periences and retain players’ attention. While the gaming domain featured more prom-
inently in the results, the CAs grouped in the playing domain were also well-received,
showing that CAs can successfully support activities like storytelling. This provides
implications for the design of companion CAs for children or those with special needs
and shows that the inclusion of games or game elements may increase usage and de-
crease awkwardness. Considering children’s inclination to bond with the CAs (Lin et
al., 2022), use should be monitored, e.g., by a parent or guardian, and an ethical design
needs to be pursued, to protect this vulnearable user group from manipulation (Chubb
etal., 2022). Nevertheless, games will not singularly solve the problem of users ceasing
to interact with CAs. If users do not see their benefits, they might relegate them to a
fancy toy (Trajkova & Martin-Hammond, 2020). Thus, designers must also ensure that
CA:s offer inherent value.

5.2  Future Research

Multiple promising avenues for future research on CAs in a game context were uncov-
ered during the review. First, they require a robust theoretical foundation, to capitalize
on best practices and optimize both effectiveness and user satisfaction. Benner,
Schobel, Stiess, et al. (2022) highlight a lack of in-depth knowledge or framework for
gamified CAs, leading researchers to design without a proper theoretical foundation.
Therefore, both gamified and in-game applications should be categorized according to
the frameworks or design guidelines employed in their development (D1.1). In the ab-
sence of a common denominator, the feasibility of a unified framework, applicable
across different areas, should be evaluated (D1.2), to foster a consistent approach.

For gamified CAs, further research is needed to contrast the impact of different game
elements (D2.1), allowing for a derivation of more specific design recommendations.
Applications could be categorized according to their elements of gamification
(Khosrawi-Rad et al., 2023). Seering et al. (2020) investigated a CA’s evolution in an
online community: throughout the experiment, the CA adjusted its behavior from a
quizzical toddler to an adult community member. This raises the idea of companion
CA:s for children developing alongside them, adjusting their behavior over time. Lin et
al. (2022) also suggest the development of a CA as a same-aged peer to children. Sim-
ilarly, it would be interesting to examine whether older adults prefer an evenly matched
CA or one emulating a young grandchild (D2.2).

Our results reveal that further research is needed on CAs and users playing a game
together (D3.1). While CAs offering games are well received, the games are often not
subjected to a comprehensive analysis. Research in which a game merely serves as a
backdrop to investigate other variables may be replicated with a focus on the game itself
(i.e., Samrose et al., 2020). Users’ behavior towards a CA partner and a human partner
should be compared (i.e., Tewari & Canny, 2014) (D3.2), and interactions should be



examined over a longer period (Elgarf et al., 2021) (D3.3), to ensure that benefits do
not stem from the novelty of the experience (Ruan et al., 2020).

The preferences of various demographic groups, such as teenagers (D4.1) or seniors
(D4.2), should be explored in depth, as understanding their varying needs is crucial for
inclusive CA design. Some applications already feature a parent-child dyad interacting
with CA (i.e., Zhang et al., 2022). Further settings in which one CA interacts with mul-
tiple users concurrently could be examined, i.e., siblings simultaneously demanding the
CAs’ attention, or classroom settings (D4.3). While this review focuses on games and
game-adjacent activities, further research is needed on other playful behaviors, such as
humor (Ceha et al., 2021), or flirting, and users’ perceptions of various playful actions
should be contrasted across different areas (D5.1). Table 3 summarizes directions for

future research and presents the reviewed publications they were developed from

Table 3. Research Agenda

Avenue Directions for Future Studies
RAL: D1.1: Investigate and categorize the theoretical foundations on
Theoretical which CAs in a game context are built (based on Benner,

Foundations

RA2:
CA Behavior

RAS3: User-CA
Interaction

RA4: Target
Audience

RADS: Playful-
ness

Schobel, Suess, et al. (2022)).

D1.2: Propose a common theoretical framework (based on Ben-
ner, Schobel, Siess, et al. (2022)).

D2.1: Determine which game elements are especially impactful.
(based on Khosrawi-Rad et al. (2023)).

D2.2: Analyze users’ preferences toward the CA’s maturity level
(based on Seering et al. (2020) and Lin et al. (2022)).

D3.1: Investigate users and CAs playing games together (based
on Stara et al. (2021) and Samrose et al. (2020)).
D3.2: Compare users’ interactions with a CA partner and a hu-
man partner (based on Tewari & Canny (2014)).

D3.3: Examine the long-term impact of game interactions be-
tween a CA and a user (Elgarf et al., 2021).

D4.1: Conduct empirical studies on teenagers’ preferences for
CA interactions in a game context (based on Jung et al. (2019)).

D4.2: Conduct empirical studies on seniors’ preferences for CA
interactions in a game context (based on Matulik et al. (2020)).

D4.3: Examine interactions between multiple users and one CA.
(based on Zhang et al. (2022)).

D5.1: Explore other playful CAs and users’ reactions in different
settings (based on Ceha et al. (2021) and Shani et al. (2022)).



Overall, this paper provides an overview of the current state of research on CAsina
game context. It identifies popular applications and denotes their overwhelmingly pos-
itive impact, highlighting the potential of the field. Multiple research gaps are pre-
sented, allowing it to serve as a starting point for further research.

5.3 Limitations

Although our analysis provides valuable insights, it is not without limitations. The re-
view was conducted by one research team, which poses the risk of subjective judgment.
Findings were discussed within the team of authors and selection criteria were strictly
applied, to limit potential biases. The category “edutainment” was created due to the
increased cohesiveness of the results contained within but the publications could also
be grouped within the categories “education” and “entertainment”. Overall, the catego-
rization serves as an initial distinction, which should be refined through further re-
search. In line with the defined methodology, works that only featured games as a set-
ting for other research objectives were not considered for the review. Nevertheless,
these works may provide valuable insights. Furthermore, this review only considers
applications that intentionally include multiple gamified features. Similarly, Khosrawi-
Rad et al. (2023) only featured CAs making use of two or more elements of gamifica-
tion in their review. Finally, there is a limited number of databases included in this
review, meaning some relevant publications might have been missed.

6 Conclusion

Interactions between CAs and users do not always proceed smoothly, which negatively
impacts adoption and usage. One potential solution to this issue is to incorporate game
elements in design, sparking intrinsic motivation and creating more engaging experi-
ences. While there are a multitude of applications featuring CAs in a game context, the
field had not been overarchingly examined before. This paper proposes an initial cate-
gorization of such applications into the areas of education, edutainment, entertainment,
and health. The most prominent category is education, featuring gamified CAs support-
ing teaching and learning via quizzes and tutoring. Regarding entertainment, there are
efforts to create more immersive game experiences by including in-game CAs as NPCs,
which allows for more open dialogue and in-depth characters. There is also a distinction
to be made between the more open and exploratory “playing” domain and the stricter
and rule-based “gaming” domain. Furthermore, there are gamified CAs, in-game CAs
and CAs taking part in games or game-adjacent activities, i.e., crafting. These CAs are
overwhelmingly perceived positively and can increase user engagement, highlighting
their potential. This paper contributes to existing research through its categorization of
game-based applications of CAs and deriving a multi-faceted research agenda: A robust
theoretical framework and a closer analysis of different game elements are needed. Ad-
ditionally, the paper highlights previously neglected target audiences. Overall, CAs in
a game context encompass a wide spectrum of applications and offer many opportuni-
ties in an evolving field of research.
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