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Abstract
Motivation is an important factor underlying successful learning.
Previous research has demonstrated the positive effects that static
interactive narrative games can have on motivation. Concurrently,
advances in AI have made dynamic and adaptive approaches to
interactive narrative increasingly accessible. However, limited work
has explored the impact that dynamic narratives can have on learner
motivation. In this paper, we compare two versions of Academical, a
choice-based educational interactive narrative game about research
ethics. One version employs a traditional hand-authored branching
plot (i.e., static narrative) while the other dynamically sequences
plots during play (i.e., dynamic narrative). Results highlight the
importance of responsive content and a variety of choices for player
engagement, while also illustrating the challenge of balancing peda-
gogical goals with the dynamic aspects of narrative. We also discuss
design implications that arise from these findings. Ultimately, this
work provides initial steps to illuminate the emerging potential of
AI-driven dynamic narrative in educational games.
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1 Introduction
It is challenging to find ways to cultivate an understanding of re-
search ethics and motivation to care about them [6, 31, 33, 52]. This
challenge has been addressed in a variety of ways, ranging from
traditional expository prose to live-action role-playing of ethical
dilemmas [7, 32, 53, 60]. While most training in the area remains
textbook-like, the use of narrative and interactive methods has
found success in engaging learners [14, 39, 51]. Our research builds
upon the finding that interactive visual novels (VNs) can be more
effective than traditional training materials for engaging learners
and cultivating knowledge of responsible conduct of research (RCR)
[19]. However, while existing work has focused on the efficacy of

traditional hand-authored branching plot for educational narratives
(i.e., static narratives) [18], little has been done to explore the en-
gagement and motivational possibilities of dynamically sequenced
plot during play. Engagement and motivation in particular are im-
portant to consider in the design of educational technologies as
greater engagement and motivation have been shown to lead to
greater knowledge transfer and increased achievement [5, 21, 26].
Dynamic narratives are particularly intriguing in this context as
their dynamism (i.e., ability to provide a wide swath of content
dynamically based upon player choices) offers potential to further
engage and motivate players in a variety of ways [30].

In this paper, we explore the potential of dynamic interactive
narrative in motivating players, examining their engagement with
respect to 1) elements of the game design, 2) perceptions of the
narrative structure presented, and 3) the motivational factors of
Self-Determination Theory [49]—i.e., autonomy, competence, and
relatedness (ARC) [46]. Specifically, we present results from a com-
parative study contrasting two versions of an interactive VN for
learning RCR. The existing game is a statically authored narrative
used in existing RCR education research [39], which we refer to as
"Academical 1.0". The other is designed to offer a novel dynamic
narrative approach to the same content presented in Academical 1.0,
which we refer to as "Academical 2.0". Our results highlight both
the strengths and challenges of incorporating AI into educational
interactive narratives, providing design implications to inform the
future creation of dynamic educational narratives (DEN).

2 Related Work
2.1 Dynamic Narrative Systems
Storytelling in games exists on a spectrum in terms of dynamism,
ranging from linear to branching to procedural (see Figure 1). Linear
storytelling moves the player from plot point to plot point without
deviating from the core plot. Branching stories use player choices
to branch and move the player between predefined branching plot
paths. This design approach resembles Choose Your Own Adventure
(CYOA) novels and is themost common form of interactive narrative
in games [40]. Lastly, procedural storytelling breaks story content
into loosely connected chunks, commonly called “storylets,” that
players can explore in any order [36]. Computationally, it is themost
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Figure 1: Spectrumof storytelling in games. The circles represent plot points, and the solid arrows are hand-authored connections
from one plot point to the next. The dotted arrows represent the plot points connected at runtime by system rules informed by
designer goals and the history of player choice.

systems-heavy of the three, but it provides players more freedom
in shaping the story plot they experience [54].

2.2 Narratives and Learning
VNs are commonly defined as a genre of digital game with a nar-
rative focus in which players shape the story or progression of
the game through their interactions [9]. VNs are a popular genre
for educational games [10] covering topics ranging from second
language acquisition [1, 2, 12, 15, 47], literacy [37, 56], math [43, 45],
awareness [3, 35], training [27], and health [61]. Past studies have
shown that utilizing educational VNs is more effective in terms of
attitudes, motivation, engagement, skill-development, and learn-
ing when compared to non-interactive, traditional text-based ap-
proaches [12, 15, 39, 50]. However, while many educational interac-
tive narrative games have been created and assessed, they have pre-
dominately utilized hand-authored static narrative approaches [10].

In contrast, dynamic narratives offer the ability to cater learning
and story beats to an individual user during their playtime. This
allows users to discover pedagogical content at their own pace, as
well as the system to serve learning content informed by player
navigation [48]. A notable implementation of this approach comes
from the serious game 80days, which utilizes a dynamic system
to adjust narration and learning in response to the “context and
characteristics of individual users or user groups” [17]. The cre-
ators note the importance of design-time authoring of a variety
of scenes that should be then ordered at runtime according to the
learner’s traits [34]. This style of narrative offers the potential to
introduce educational content to the player throughout the course
of an experience while simultaneously balancing the presentation
of entertainment-focused content to maintain player engagement
and motivation [30]. This in turn is crucial for the effectiveness of
educational interactive narrative games [38].

3 Academical
3.1 Academical 1.0
Academical 1.0 is a choice-based interactive narrative game devel-
oped to teach research ethics [39]. The game consists of nine hand-
authored static, branching scenarios covering topics in RCR [8].
Furthermore, each of the nine scenarios are designed to show how
seemingly obvious answers around questions of research ethics can
be complicated by factors such as power dynamics and marginal-
ized identities [40]. This in turn leads to a richer understanding of
the ethical complications that one can encounter while conducting
research. Previous studies of 1.0 demonstrated efficacy in engaging
students and teaching three learning outcomes that influence ethi-
cal behaviour (knowledge, moral reasoning skills, and attitudes)—
particularly when compared to traditional web-based university
RCR training modules [19, 20]. Recent work has also explored the ef-
fect of motivational components within 1.0, highlighting that while
it did lead to need satisfaction for each of autonomy, relatedness,
and competence, there was also a fair amount of need frustration
that could be addressed by a dynamic approach to the narrative
structure [18].

3.2 Academical 2.0
Academical 1.0 featured relatively short, static storylines. Notably,
the motivational ARC factors, as well as corresponding literature
on narrative games suggest that wider narrative possibilities with
high flexibility could provide more autonomy [23, 28, 57]. Auton-
omy, in turn, could lead to greater competence, higher learning
outcomes, and overall engagement for users. Thus, 2.0 aimed to
address this by using procedural narrative techniques to enable
flexible traversal of sub-topics for pedagogical and role-playing
goals. The increased authoring complexity paired with the desire
for an "apples-to-apples" comparison between 1.0 and 2.0 led us
to design a single scenario for 2.0 translated from one scene in 1.0.
Our design approach aimed to increase autonomy in two distinct
ways. First, we wanted to offer a wider set of selection choices per
dialogue utterance—increasing the number of options from one or
two into four, five, or six. Second, we organized pedagogical and
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Figure 2: A screenshot of Academical 1.0 (left) next to 2.0 (right).

Figure 3: Choice options in StoryAssembler are chosen dy-
namically from the pool of available storylets. When select-
ing choices, the system looks at the precondition require-
ments for each choice (left) and attempts to find a storylet
that satisfies that requirement. Additional preference is given
to storylets that also accomplish story and/or pedagogical
goals.

drama topics into “threads” which fulfilled system-defined learning
and narrative goals. These conversation threads would be inter-
nally consistent but could be switched between to enable choice
in selecting topics throughout the experience. We hypothesized
that these approaches should provide autonomy while retaining
learning outcomes (e.g., players can’t miss critical information).
Screenshots from both games are shown in Figure 2.

3.3 Feature differences between version 1.0 and
2.0

The internal structure of 1.0 is a network graph consisting of pas-
sages (nodes with dialogue content) connected by links. Players
read the dialogue, click links to transition to different passages,
and, based on their link choices, traverse different branches of the
predetermined plot. For our purposes, we hypothesized that the
presence of pre-authored story branches would limit players’ feel-
ings of autonomy since the narrative is deterministic. Thus, for 2.0,
we focused on increasing the level of dynamism and variety in con-
versational dialogue to increase players’ feeling of autonomy. This
meant replacing the hand-authored narrative with a structure that

dynamically sequenced content at runtime. We accomplished this
by recreating a subset of the StoryAssembler architecture [16] using
a text generation language called Step [25] and embedding it in a
Unity game. StoryAssembler enabled us to split topic threads into
storylets and dynamically construct choice sets for these storylets.
StoryAssembler models story goals to help with the choice selection
process, and we use this to ensure completion of pedagogical goals
(see Figure 3).

4 Method
To investigate how DENs impact players’ engagement and motiva-
tion, we conducted a between-subject experimental study compar-
ing 1.0 (static narrative) to 2.0 (dynamic narrative). Specifically, we
aimed to explore how player engagement and ;motivations within
the games would differ. This study was approved by the university
Institutional Review Board.

4.1 Procedure
Participants were required to complete a pre-test questionnaire,
during which a unique player ID was assigned to track their game-
play. Following this, they were randomly assigned to one of the
two versions of Academical. Total gameplay lasted approximately
20 minutes. Upon completing the assigned version of the game,
participants were asked to complete a post-test questionnaire.

4.2 Participation
This study was open to anyone 18 years or older with access to a PC.
Participants were recruited through various channels, including
Reddit subchannels r/SampleSize and r/TakeMySurvey, as well as
the school department’s Slack and Discord channels. Additionally,
the study recruitment announcement was distributed to under-
graduate summer quarter classes in the school department. For 1.0,
we recruited 49 participants, with 28 completing the study (mean
age: 28, SD: 2.85, 16 male, 9 female, 2 non-binary, and 1 preferring
not to answer). For 2.0, we recruited 69 participants, of which 22
completed the study (mean age: 20.9, SD: 3.37, 17 male, 5 female).
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4.3 Measurements
4.3.1 Questionnaire. The pre-test questionnaire included ques-
tions on basic demographic information, general gameplay expe-
rience, and prior RCR training experience. The post-test question-
naire presented two open-ended questions asking participants (1)
what they enjoyed the most about their game experience, and (2)
what they enjoyed the least.

4.3.2 Qualitative data analysis. After gathering qualitative data,
we familiarized ourselves with it, then generated codes. Two re-
searchers each with a background in Computer Science and Game
Design at a technical institution repeatedly reviewed the codes
and discussed the reasons for any discrepancies. Through thematic
coding [11], we defined themes that emerged from the coded data.
For the coding process, we started with a deductive approach using
codes based on the motivational ARC factors. We then conducted a
second pass of the data using inductive coding to identify other rele-
vant concepts that emerged from the qualitative data. Ultimately, we
identified four additional keywords related to gameplay: ‘aesthetics,’
‘narrative,’ ‘simplicity,’ and ‘loop’ as shown in Appendix A. While
the definition of ‘aesthetics’ in games research may vary, ranging
from sensory content to art forms [4, 44], we used ‘aesthetics’ to
refer to participants’ mentions of visual elements, such as game
graphics. The code ‘narrative’ was used to address storytelling [42],
focusing on events [55] and characters [24]. The codes ‘simplicity’
and ‘loop’ mark participants’ comments on the simplicity of the
game content and a sense of repeated actions respectively. Finally,
we did a third pass of all codes in order to generate relevant themes.

5 Results
5.1 Coding
The frequency of each code mentioned in the participants’ com-
ments is shown in Table 1. While the same codes were used to
mark comments for both 1.0 and 2.0, covering both positive and
negative aspects, ‘loop’ appeared only in 2.0 as a key negative ele-
ment, whereas ‘simplicity’ appeared only in 1.0 as a key negative
element. The frequent mention of simplicity in 1.0 seems to be due
to its quick transition to failure or success, whereas 2.0 may have
been perceived as having richer content due to its dynamic nature.
Looping was an issue raised by many participants in version 2.0 as
the dynamic implementation required players to revisit and nav-
igate through sequences again if a certain learning goal was not
completed, leading to feelings of "looping".

Turning to the motivational factor codes, both 1.0 and 2.0 in-
cluded mentions of all three codes—competence, autonomy, and
relatedness. Interestingly, these codes were mentioned primarily
in a positive context for 2.0, while for 1.0, they were addressed in
both positive and negative contexts.

For ‘narrative,’ the percentage of the code being applied was
roughly the same for both versions across positive and negative
perspectives. There was a more frequent mention of ‘aesthetic’ as a
positive aspect in 1.0, which may be due to the perceived simplicity
of its user interface. Meanwhile, the negative comments on ‘aes-
thetics’ for both versions were more about personal preference for
graphic styles.

5.2 Thematic Analysis
Our thematic analysis identified 3 key themes that arose from par-
ticipant responses.

5.2.1 Theme 1 - Dynamism and Learning Goals. Much of learning
is driven by exploration and experimentation. Procedural narrative
systems give players the flexibility to explore while providing the
game creator a means of control over the narrative. Notably, the
dynamic nature of dialogue sequencing in 2.0 seemed capable of
giving players the feeling of a possibility space that they could
explore. This is evidenced by participant comments such as, “This
game has a lot of options, and each option has a different branch, and
each branch has a different dialogue content, which makes me feel
that this game can be fully carried out.” (P2 about the most enjoyable
point of 2.0).

However, the balance between learning goals and dynamic nar-
rative is a difficult one to strike. Dynamic narratives provide far
more content to traverse and explore, theoretically enhancing the
feelings of autonomy and competence experienced during play.
However, the requirement to simultaneously meet learning goals
and limit narrative progression based upon completion of these
goals may have limited the strengths that dynamism brings to narra-
tive. The result of limiting narrative progression based on learning
progress was a lack of clear narrative repercussions for the player.
Specifically, 1.0 featured short scenarios that ended quickly in suc-
cess and failure cases, while 2.0 focused on a longer scenario with
sequencing of pedagogical goals that could not be clearly failed.
Instead, players would be required to “loop back” if a given learning
outcome was not completed. This led to a sense of confusion and
repetitiveness that negatively impacted players’ feelings of compe-
tence. As one participant put it, "some of the content chose different
options and circled back to key situations that made me feel like I
was treading water instead of moving forward, and there were always
places that felt difficult" (P42, 2.0). Furthermore, players had no clear
way of understanding their progress through learning objectives
or if they were close to resolving the narrative. As noted by P48,
"...Sometimes it felt like I was going in a loop and I was trying to
figure out how to progress forward in the narrative which breaks the
immersive experience." This is less problematic in the short, punchy
narratives of 1.0, but considering the length of 2.0, this contributed
to a feeling of sluggish progression.

5.2.2 Theme 2 - Responsive Graphical Feedback. As players made
dialogue choices, they received different visual reactions from the
characters (e.g., changes in facial expression). These aesthetics in 2.0
seemed to have a notable connection with competence and related-
ness. For instance, the aesthetics helped players place themselves in
the characters’ shoes and perceive their interaction with characters
as their own, e.g., "Illustrations were great too; the facial expression
hurt" (P50, 2.0). Additionally, aesthetics supported competence as
well since players perceived changes in character illustrations as di-
rect feedback for their decisions, e.g., "I enjoyed seeing the reactions
of the characters face everytime I choose a option" (P47, 2.0).

5.2.3 Theme 3 - Consequential choices. Within 2.0, we did not
provide players with choices that could result in meaningful fu-
ture consequences. We focused more on providing choices that
allowed the player to explore educational topics in varying orders
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Table 1: Code usage in positive and negative comments on Academical 1.0 and 2.0

Category Codes Academical 1.0 Academical 2.0
Positive Negative Positive Negative

Motivational factors Competence 4 (14.2%) 7 (25%) 8 (36.4%) 7 (31.8%)
Autonomy 9 (32.1%) 4 (14.2%) 6 (27.2%) 2 (9.1%)
Relatedness 5 (17.9%) 1 (3.6%) 7 (31.8%) 1 (4.5%)

Game elements Aesthetics 10 (35.7%) 3 (10.7%) 2 (9.1%) 1 (4.5%)
Narrative 9 (32.1%) 5 (17.9%) 7 (31.8%) 4 (18.2%)

Perception Simplicity 0 (0%) 7 (25%) 0 (0%) 0 (0%)
Loop 0 (0%) 0 (0%) 0 (0%) 11 (50%)

and depths without consequence. However, without a way to gauge
the long-term effects of their choices, players had difficulty deter-
mining when and where they made progress. For instance, P29
commented that the least enjoyable aspect of 2.0 is the “Lack of clar-
ity on what is considered progress. Cyclical questions”. In traditional
static narratives, in order to experience autonomy, players must be
presented with consequential choices, they must have a basis for
hypothesizing why consequences will occur, and they must receive
feedback that allows them to adjust their future hypotheses [58].
Ultimately, it appears that the increase in dynamism which DENs
provide was unable to compensate for the lack of consequential
choices within the narrative.

6 Design Implications
6.1 Responsive content
One unexpected insight from our study was the importance of par-
ing the wide range of content that DENs afford with responsive
feedback that gives players a clearer sense of progression. Specifi-
cally, both responsive graphical feedback and meaningful choices
(or lack thereof) had direct impact on players’ feelings of auton-
omy, relatedness, and competency during the game. Therefore, for
the design of DENs, it is crucial to provide responsive graphical
feedback and frequent consequential choices within the narrative
in order to clarify progression and enhance player motivation.

6.2 Avoid Looping and Repeating Dialogue
Hubs

A common point of needs frustration in 2.0 was the repeating
of certain specific utterances when conversation or pedagogical
requirements were not properly fulfilled, leading to a feeling of
“looping.” P43 said "I tested a lot of the options and they either repeat or
lead back to something I have already done which is a little annoying."
This pattern of narrative is referred to as the “Spoke and Hub”
pattern, which has a central node that is returned to after different
branches of content have been visited and completed [41]. Spoke
and Hub approaches are common in both narrative and spatial
game design, featuring a central area with sub-areas that must
be explored before the central area can be “solved” [59]. While it
is possible this pattern can produce good results within dynamic
educational interactive narratives, our findings indicate that Spoke
and Hub approaches impacted players’ feelings of competence
and autonomy by forcing them through the same dialogue points

repeatedly. The removal of clear outcomes to choices suggests that
this pattern should mostly be avoided (or implemented with care
and cleverness) in DENs, where learning is linked to a constant
sense of progression and repercussions.

6.3 Role-Playing Opportunities
A key component during the design of 2.0 was the interweaving of
non-pedagogical content that involved humor, drama, or negative
choices. Writers were encouraged to include this type of content
along with learning content to offer pacing breaks and to increase
the realism of characters that might naturally joke or feel insecure
in response to difficult topics. Role-playing, or the ability to occupy
a character with ease, was a goal of the project’s dynamic narrative
approach. Based on the qualitative data, this seems to have been
successful for players. It increased the perceived relatedness of
players, as they could more easily put themselves in the characters’
shoes: ”I liked the narrative part a lot, because I felt like I was learning
about the IRB ... I felt like I was having a full conversation with Ned. It
was immersive as well, for a minute I felt the same stress as Brad did
while trying to talk to Ned" (P47, 2.0). Additionally, while narrative
games mostly progress through making decisions among plausible
choices provided within the game, players often choose options
not only perceived as ‘correct answers’ but also based on their
personal preferences. As P33 put it, the aspect of version 2.0 that
they most enjoyed was, “Clicking some of the silly options” which
2.0 had in abundance due the greater amount of content and choices
provided at each point in the game. In the serious games literature,
this interplay between gameplay and narrative entertainment with
learning outcomes is referred to as “balance” [13]. This body of
literature emphasizes that inserting types of entertainment and
role-play are important to ensuring learning outcomes as they
enable player pacing between learning and entertainment tasks. For
example, Hall et al. [22] indicates that balancing core gameplay with
pedagogy helps avoid making “chocolate-dipped broccoli”—where
learning outcomes are lightly covered with a game facade to force
positive outcomes, resulting in an unsatisfying media product. This
lesson is echoed by Johansson et al. [29], who highlights that finding
this entertainment-learning balance maximizes learning and should
be a focus of the design process of serious games. As such, DENs
should make sure to incorporate entertaining gameplay options
for players to explore while interweaving educational content to
maximize motivation.
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6.4 Limitations and Future Work
The attempt to compare a single scenario in 2.0 to an existing sce-
nario in 1.0 hampered the potential dynamism and perspective
taking that could have increased autonomy, relatedness, and com-
petence. While we scoped the game design and study this way
to account for increased writing complexity and to create a com-
parison point, it may have ultimately limited the full breadth of
narrative and educational affordances a DEN approach provides.
Additionally, study retention was challenging as the full procedure
was complicated for participants to follow and required multiple
steps (pre-survey, game download and play, post-survey, all while
tracking an identifier throughout) to complete. While we did have
attrition on the study, it appears to be due to the study’s complexity
rather than the gameplay experience itself. For example, in the
Academical 2.0 condition, only 25% of participants did not finish
the story completely, and even they spent significant time playing
the game. The shortest playtime of those who did not complete the
game was 11 minutes with 51 dialogue choices made. This indicates
that retention issues were related to the procedural complexity of
the study rather than dissatisfaction with the gameplay. Another
limitation of the study is the lack of quantitative measurements to
support the qualitative insights provided here - future work will aim
to build on these findings by incorporating quantitative methods
to help better inform qualitative results.

Future work will also involve the creation of a new DEN system
that will address the design weaknesses identified above. Specif-
ically, the updated system will feature shorter scenes that have
clearly defined character and pedagogical outcomes that can be
observed by the player. These will still be sequenced to maintain
the strengths of interactive digital narrative practices. We will also
continue to incorporate a mix of non-learning and learning content,
providing goals in both categories to maintain the strengths of
player role-playing balance that proved effective in 2.0.

7 Conclusion
This paper investigated the impacts on player engagement and mo-
tivation for static and dynamic educational interactive narratives
about RCR. We found that 1) there are notable challenges balancing
the dynamism of DENs which can impact feelings of autonomy
and competence, 2) responsive graphical feedback is valuable for
fostering feelings of relatedness and competence, and 3) consequen-
tial choices are crucial for DENs despite the much broader range
of content and choices overall. Future DEN designs should focus
on creating responsive content and consequential choices for play-
ers, avoiding looping and repeating dialogue hubs, and providing
opportunities for silly options among the serious.
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Theme Sub-themes Example quotes

Motivational fac-
tors

Competence “I most enjoyed how simple it was to progress through the game.” P44 (2.0)

Autonomy “Being able to make my own choices was enjoyable.” P24 (1.0)
Relatedness “I have had a similar experience and my paper was rejected for not following IRB guidelines.” P34

(2.0)
Game elements Aesthetics “Illustrations were great too; the facial expression hurt.” P50 (2.0)

Narrative “The story was fun to follow. I liked how different options resulted in different outcomes.” P15 (1.0)
Perception Simplicity “The choices were quite limited. The game was too short, and you couldn’t see any consequences

from your choices.” P21 (1.0)
Loop “Sometimes it felt like I was going in a loop and I was trying to figure out how to progress forward.”

P49 (2.0)
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