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Abstract—Game designers and developers benefit from gather-
ing data from players; however, interrupting play with question-
naires can harm experience. Previous work has suggested that
embedding questionnaires into games, such as through dialogue
choices when interacting with non-player characters (NPCs) can
help, but there is no evidence that dialogue choices can model the
real-world beliefs of players. In this study we demonstrate two
methods of successfully predicting responses to validated scales
of sexist beliefs from NPC dialogues that do not differ in their
resulting narrative engagement. Our findings open opportunities
for better tailoring games and game experiences by modeling
players through their in-game interactions.

Index Terms—questionnaires, surveys, GUR, games user re-
search, dialogues, modeling, beliefs

I. INTRODUCTION

Data is important for game development and research, and
self-report measures like questionnaires are essential tools
for playtests, user studies, and adaptations in commercial
games [1]–[5]. Previous work has suggested that player re-
sponses in dialogues with non-player characters (NPCs) might
be used for data collection to avoid breaking the immersion or
flow of players [2], [3]. This approach is already being used
in some commercial games, such as Until Dawn [3].

While earlier work has suggested the validity of NPC dia-
logues for player state measures (e.g., enjoyment, frustration),
we do not yet know if they can be used to assess more
stable constructs, such as the players’ traits or beliefs. While
there is some indication that players’ attitudes (e.g., towards
challenge) can be measured through dialogue responses [3],
there might be barriers to measuring beliefs. Players may
consider their beliefs in light of social desirability [6] and
would respond in such a way that their dialogue responses
are not predictive of their actual beliefs. Social desirability is
particularly problematic when the player’s beliefs are unpop-
ular (e.g., racist or sexist beliefs) or are incongruent with the
gaming context (e.g., pacifist beliefs when enjoying violent
games). Further, when players enter the magic circle [7], they
may answer dialogues as their character would respond, rather
than as themselves. However, previous work has shown that
the alignment between an individual’s beliefs and the beliefs
displayed by a game’s protagonist is important for fostering
player identification with the protagonist [8], suggesting that
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players may align character responses to their own as an
unconscious means of fostering identification and enjoyment.
As such, we require further research to evaluate if dialogue
responses can predict the players’ beliefs. Further, there are
various ways in which such dialogues could be designed,
including the framing of the dialogue writing, which could
affect the players’ behaviour or experience.

In this paper, we propose embedding the items of validated
questionnaires that measure beliefs (usually through multiple
items) into dialogue choices, and using the choices made
by players to construct models that predict their beliefs. We
further demonstrate two methods for converting validated
questionnaires into interactive dialogue: Direct—prompting
the player with the actual scale item and giving them choices
to agree or disagree, and Indirect—prompting the player with
a related statement and giving them a choice between the
scale item or a statement opposite the scale item. We chose to
model sexist beliefs, as an example of a held belief that may
be challenging to assess within game dialogues due to social
desirability and the context of gaming. Then, we conducted
a user study in which 151 participants, who had previously
completed the validated scales assessing their sexist beliefs,
played through an interactive narrative using one of the two
approaches (direct or indirect). We used the players’ dialogue
choices to create a model for predicting their sexist beliefs and
evaluated the narrative experience of both conditions.

Our results indicate that we could use dialogue choices
to predict the players’ sexist beliefs, suggesting that player
beliefs and attitudes are reflected in their dialogue choices.
Further, the indirect and direct approaches were both useful
for predicting beliefs and did not differ significantly in terms
of the resulting narrative experience. Our findings shed further
light on the validity of using in-game dialogues for assessing
data about players, which has implications for data collection
in game analytics, for games user researchers, and for adapting
game features that potentially improve player experience by
aligning game characters’ beliefs to the players’ beliefs.

II. RELATED WORK

This research builds on earlier work on in-game assess-
ments, dialogue choices, and gender and sexism in games.
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A. In-game Assessments: Dialogue and Choices in Games

Earlier work has suggested that assessment can be embed-
ded in dialogues with non-player characters [2]. By presenting
dialogue options that are mapped to questionnaire items, it
is possible to include assessment in an unobtrusive way [2],
while problematic reducing interruptions in gameplay [9].
While studies have not consistently showed that such an
approach is beneficial in terms of player experience [3], it can
be beneficial for data collection by increasing data quantity
through number of answered prompts. Previous studies mostly
examined the suitability of in-game assessments for measuring
state variables, such as emotions [2], [9]. For example, it
can be beneficial for playtesting to measure how a player
experienced a game prototype, i.e., how a game affects the
players’ states. For states, studies have shown that players’
post-game responses largely coincided with the states that they
reported in dialogue choices [2], [3]. However, previous work
has not considered traits to a similar degree, i.e., whether in-
game assessments can validly measure more constructs that are
more stable than dynamically changing states. Such traits can
be important for considering how players experience games,
e.g., with the players’ challenge orientation [10] as a trait that
can help explain the players’ enjoyment of in-game successes
and failures [11]. Thus, it can be useful to measure traits
through in-game assessments and there is some initial evidence
from an earlier study, in which single item trait measures
showed promise for valid measurements [3]. However, it is
unclear if dialogues can be used to model more complex player
traits, i.e., those that are generally assessed through multi-item
scales. Further, we require further research that investigates
how to design such dialogues, including different ways of
framing dialogue prompts and choices.

B. Player Choice in Dialogues and Games

Using NPC dialogues for assessment assumes that players
respond to dialogue options in a way that mirrors their values,
i.e., that they answer in a way that reflects their traits. This
assumption is in line with the Media Equation theory [12], a
theory that suggests that humans interact with virtual entities
similar to how they interact with other humans [13], [14].

However, choices in games are different in non-game con-
texts. Games enable players to make choices and control
their experience. For players, games need to have tangible
consequences to be perceived as meaningful [15], [16]. When
players make a choice, they create a commitment on behalf
of the player character [17], and for this commitment to make
sense and feel like it matters, the game should hold the player
accountable. Further, tailoring choices based on models of
previous choices can be beneficial for player experience [18]–
[20]. Dialogue choices that align with a player’s playstyle have
been shown to improve experience [21]. An easy way to make
the player feel accountable is through moral choices. Choices
in games are often presented as a moral conundrum between
good or evil. Often a lot of work goes into making robust full
experiences for players who choose to be good, bad, or in

between. However, players do not usually make the morally
bad choices, due to the significant contrasts in the choices.

In the Mass Effect series [22], players choose between
binary choices of good or bad (paragon or renegade) each with
content unique to those choices. Even with this choice system,
92% of players chose the paragon option when presented with
a choice [23]. This is often due to certain choices being
presented as the right choice both morally and within the
gameplay itself, such as choosing to convince a squad mate
to drop their gun or shooting them. This also likely lined up
with their own real world beliefs [23]. Most people would
not murder someone, especially if they had the option to talk
themselves and the other person out of the situation. A moral
choice becomes less of a significant choice, if it is presented
with a solution that is regarded as the right choice by the
game, even if it aligns with the players’ personal beliefs.
Offering a range of choices on a wide moral spectrum, while
enhancing players perceived freedom, may come at the cost of
meaningful choices. If players already know the choices that
they are going to make before a given scenario, the choice
could be seen as meaningless.

Research suggests that dialogue choices in games can affect
experience. Thus, the specific framing of dialogue options that
can be used for assessment of traits might be limited due to
considerations of player choice. If there is an obviously correct
answer to a dialogue prompt, players might not respond with
an answer that is reflective of their own traits. This is not an
exclusive problem of games but also similar to social desir-
ability biases that are a methodological concerns in studies
and surveys [6]. However, problems might be exacerbated in
a gaming context, in which choices have consequences for
further play. Thus, we do not yet know how different dialogue
options should be framed, e.g., in their specific wording, to
allow the assessment of player traits without compromising
the importance of player choice in games. Our study addresses
this by investigating different styles of dialogue framing and
their effects on response behaviour and player experience.

C. Gender and Sexism in Games

In this paper, we use sexist beliefs as a trait to assess through
dialogue choice modeling. The representation of men in video
games is more prevalent than women [24]–[26]. When women
are portrayed in games, it is often in a sexualized way, with
revealing clothing, unrealistic body images, or partial nudity
[24], [25], [27]. This has led to strong criticism of the video
game industry for catering to straight male players [28]–[30].
Research on sexualized imagery indicates men show a greater
likelihood to harass women after play, usually with sexist
remarks [31], [32]. Research on the female experience with
sexualized imagery suggests they feel diminished self-efficacy
[33] and increased self objectification after play [28], [34].
These effects have led to the conclusion that women may self
select out of these environments [28] and reinforce the idea
of games being dominated by masculine disclosure [35].

Sexism is typically conceptualized as hostility towards
women, i.e. as hostile sexism [36]. However, there is also



benevolent sexism, which are interrelated attitudes towards
women that are stereotypical and restricted but are subjectively
positive in tone or behaviours, e.g., suggesting to help a
woman move a heavy object because she is seen as not strong
enough to do it herself. Despite being well-intentioned, such
attitudes and behaviour can reinforce traditional stereotypes
and masculine dominance. Such views are thought to be
reflected in a form of social ideology, in which there are
protective views toward women, a reverence for roles as
mothers and wives, and idealization as romantic love objects
[36]. While these views of women are positive, they share
common assumptions with hostile sexist beliefs, that women
are restricted to domestic roles and are weaker. Hostile sexism
characterizes women as unfit for certain roles while benevolent
sexism rationalizes the confining to these roles [36].

In addition to players’ beliefs about women, players might
also differ in their beliefs about male roles. It is often assumed
that attitudes of males roles are distinct from female roles, but
are associated with attitudes towards gender roles and relation-
ships. This means that an individual can have a progressive
belief about female roles while adhering to a traditional view
of male roles. Earlier research proposed scales to assess
beliefs on men adhering to culturally defined standards of
masculinity [37], suggesting that there is interest in assessing
such traits. Beliefs about gender and sexism thus are important
considerations for differentiating between players and there is
evidence that those beliefs can be measured. Thus, these traits
are highly relevant for study in the context of games, and
therefore lend themselves for our study because they have been
shown to be important for identification.

D. Gender and Sexism in Avatar Identification

Avatar identification facilitates games enjoyment, and it
has been suggested that sexist characters can aid in avatar
identification [38], [39]. Bowey et al. [8] found that the gender
of the players does not predict avatar identification but their
beliefs about gender roles and benevolent sexism do. They also
found that visually sexist character stereotypes did not harm
identification. However, sexist dialogue harmed the gameplay
experience for players who did not hold sexist beliefs and did
not improve the experience for those who did. This suggests
that dialogue has a large impact on how players identify with
avatars and how much they enjoy the game they are playing.
Thus, beliefs about sexism are important considerations for
understanding how players experience games, suggesting that
they are ideal for this study because their assessment should
not compromise moral choices but remain valid, e.g., circum-
venting problems of social desirability.

E. Summary

Earlier research suggests that assessments can be embedded
in games and NPC dialogues. Yet, we require further research
to evaluate if such an approach is suitable to measure player
traits. We do not yet know how to frame dialogue options in
a way that traits can be measured validly while still providing
dialogue choices that are meaningful, e.g., through moral

ambiguity. For this study, we aim to assess sexist beliefs in
games because of their apparent importance in games and for
the behaviour of players in interactions with avatars.

III. METHODS: DIALOGUE CREATION AND USER STUDY

We implemented two different approaches for dialogues that
frame the dialogue somewhat differently. Then, we conducted
a user study to evaluate those approaches and our main
research question, i.e., whether we can predict real-world
sexist beliefs through player responses in dialogues.

A. Game/Narrative

We presented dialogue to our players using the same system
used in a previous publication [21]. Though this system was
constructed to tailor dialogue choices in real-time based on a
dynamic player model, we configured the system to present
two opposing choices for each dialogue choice. We also used
the dynamic player model to keep track of the player’s choices
and construct a final model at the end of the game.

The story we presented to players was framed as a pro-
logue to the story from [8]. Players took on the role of
the Knight prior to leaving on their adventure to rescue the
kidnapped Princess. In this story, the player engages in a
short conversation with the King, interviewing for the job
of rescuing the Princess. The King asks the player many
questions, all derived from existing validated questionnaires
(see next section). Through the dialogue, the player has the
opportunity to express their personally-held beliefs by either
agreeing or disagreeing with the things the King is saying.

B. Dialogue Creation

We approached the problem of creating dialogue represen-
tative of the questionnaires from two perspectives, which we
call direct and indirect. In the direct approach, we present
players with a statement similar to the actual items in the
questionnaires, altered only to ground the statement in context
to fit with the overarching story (e.g., “You seem well built.
A young man should be physically tough, even if he’s not
big.”). The player is presented with two possible responses:
one statement that agrees with the prompt (e.g., “That’s my
belief”), and one that disagrees with it (e.g., “You’re wrong”).
See Table I for the complete direct dialogue derived from the
Male Role Attitudes Scale [37]. In the indirect approach we
present the player with a statement related to the questionnaire
item (e.g., “So many of my knights neglect their physical
fitness.”). One response is the questionnaire item itself (e.g., “A
young man should be physically tough, even if he’s not big”)
and the alternative is a statement opposing the questionnaire
item (e.g., “Even if a man is big, he does not need to
be tough.”). See Table II for the complete indirect dialogue
derived from the Male Role Attitudes Scale [37].

C. Prestudy

One week prior to gathering our data we posted a pre-screen
study on Amazon’s Mechanical Turk (MTurk) to build our
participant pool (N = 300). Participants filled out a basic



TABLE I
INTERACTIVE DIALOGUE FOR THE DIRECT CONDITION, DERIVED FROM THE MALE ROLE ATTITUDES SCALE.

Original Item Prompt Response 1 Response 2

It is essential for a guy to get respect from others. Why are you just standing there? It is respectful to bow to your King. I agree, it is essential I don’t think it is essential.
A man always deserves the respect of his wife and
children.

A man always deserves the respect of his wife and children. Yes, very much so. I don’t think so.

I admire a guy who is totally sure of himself. I hope you have more confidence than the other knights I have met with.
I admire a guy who is totally sure of himself.

I think you are cor-
rect.

I don’t think that’s right.

A guy will lose respect if he talks about his problems. When my Queen was still alive she always wanted to speak with me
about her problems. It was maddening. A guy will lose respect if he
talks about his problems.

I am on your side. Not in my experience.

A young man should be physically tough, even if he’s
not big.

You seem well built. A young man should be physically tough, even if
he’s not big.

That’s my belief. You’re wrong.

It bothers me when a guy acts like a girl. Many of my younger knights are lacking manly qualities. Some even act
more like princesses.

I’m with you on this
one.

That’s not my belief.

I don’t think a husband should have to do housework. You’ve been out in the world. I have heard from some of my advisors
that there are households in which the husband is expected to cook and
clean. I don’t think a husband should have to do housework.

That is true. I strongly disagree.

Men are always ready for sex. A knight like you must have ”saved” your fair share of maidens, if you
know what I mean... I know what it’s like, men are always ready for sex.

Hear hear. I doubt that.

TABLE II
INTERACTIVE DIALOGUE FOR THE INDIRECT CONDITION, DERIVED FROM THE MALE ROLE ATTITUDES SCALE.

Original Item Prompt Response 1 Response 2

It is essential for a guy to get respect from
others.

As the King, it is of the utmost importance
that I am shown respect.

Well, it is essential for a guy to get respect
from others.

Guys don’t need to worry about gaining the
respect of others.

A man always deserves the respect of his wife
and children.

When my Queen was still alive, it was crucial
that both she and my daughter respected me.

A man always deserves the respect of his wife
and children.

Actually, the respect of family needs to be
earned.

I admire a guy who is totally sure of himself. I believe that confidence is one of the most
important qualities in a man.

I admire a guy who is totally sure of himself. I think that a little humility can go a long
way.

A guy will lose respect if he talks about his
problems.

My Queen always wanted to speak with me
about her problems. It was maddening.

A guy will lose respect if he talks about his
problems.

There is nothing shameful about talking
through your problems.

A young man should be physically tough,
even if he’s not big.

So many of my knights neglect their physical
fitness.

A young man should be physically tough,
even if he’s not big.

Even if a man is big, he does not need to be
tough.

It bothers me when a guy acts like a girl. Many of my knights are lacking manly qual-
ities. Some even act more like princesses.

It bothers me when a guy acts like a girl. Prince or princess... it’s all the same to me.
People can just be who they are.

I don’t think a husband should have to do
housework.

I heard from some of my advisors that there
are households in which the husband is ex-
pected to cook and clean.

I don’t think a husband should have to do
housework.

I believe a husband should contribute to the
household.

Men are always ready for sex. A knight like you must have ”saved” your fair
share of maidens, if you know what I mean...

Men are always ready for sex. Sometimes, men are uninterested in sex.

demographics questionnaire, the Ambivalent Sexism Inventory
(ASI, [36]), and the Male Role Attitudes Scale (MRAS, [37]).
The ASI measures an individual’s personal beliefs relating to
benevolent sexism. The scale measures three subscales: protec-
tive paternalism (PP, the idea that women should be cherished
and protected by men), complementary gender differentiation
(CGD, the idea that women have moral superiority to men),
and heterosexual intimacy (HI, the idea that every man needs
a romantic relationship with a woman to be complete). In
addition to these subscales, all of the items were also combined
into a single measure of benevolent sexism. MRAS measures
beliefs relating to masculine ideology and has only one scale
within it. We gathered this data prior to the main experiment
to prevent possible sequence effects participants may have had
if they filled out both the questionnaires and interacted with
the dialogue in the same session.

Out of the 300 participants, we removed participants based
on the following criteria. First, we removed any participant
who scored greater than three standard deviations from the
mean on any of the calculated subscale constructs (i.e., MRAS,
PP, CGD, and HI, N = 0). Second, for each questionnaire we
calculated the number of seconds per item (total time spent on
the questionnaire divided by the number of individual items)

and removed any participant who spent less than 1.5 seconds
per item (N = 45). These criteria have been effectively
used in previous studies with data from MTurk [8] to remove
participants who simply clicked through the questions without
reading them. Finally, at the time of running the main study,
one participant from the pre-study was no longer a worker
on MTurk so we were unable to invite them to participant
in the main study. In total, we were left with 253 potential
participants.

D. Main Study Design
Our main study followed a between-subjects experimental

design. All participants played through one of two versions of
the interactive dialogue (direct or indirect, as described above),
and were assigned to their conditions at random.

Prior to playing through the game, participants completed
the Transportability questionnaire [40], which measures their
susceptibility to be transported into a narrative world.

After playing through the game, participants completed the
Homophily questionnaire [41], which measures the perceived
similarity in values to the main character, and the Narrative
Engagement questionnaire [42], which divides narrative expe-
rience into narrative understanding, attentional focus, narrative
presence, and emotional engagement.



TABLE III
MEANS AND STANDARD DEVIATIONS FOR ALL MEASURES USED IN THE

MAIN STUDY.

Construct Mean SD

Transportability 3.348 1.195
Male Role Attitudes 3.161 1.114
Benevolent Sexism 3.112 1.111
Protective Paternalism 3.348 1.195
Complementary Gender Differentiation 3.163 1.446
Heterosexual Intimacy 2.825 1.158
Narrative Understanding 5.024 0.816
Attentional Focus 5.159 1.722
Narrative Presence 4.898 1.566
Emotional Engagement 4.322 1.415
Homophily 4.097 1.516

Finally, participants were presented with a prompt to:
“Please indicate your approach to making decisions in the
interactive narrative game by completing the following state-
ment: I made decisions as:”. Participants were given a slider
that ranged from “myself” on the left to “an external char-
acter” on the right. We used this measure to know which
participants made decisions that reflected their real-world
beliefs, to more accurately compare the dialogue models to
the real-world questionnaires.

E. Participants

One week after conducting the prestudy, we invited partici-
pants from our participant pool to complete the main study. We
left the study open for five days to give participants a chance
to complete the study. Out of the 253 participants invited, we
gathered data from 157 (62% response rate). Of participants
who responded, we removed a further 6 participants who were
quicker than 1.2 seconds per item on either the transportability
or narrative engagement questionnaire.

The final sample consisted of 151 participants (70 women,
79 men, 1 non-binary, and 1 undisclosed), with a mean age
of 39 (SD=10.8). An overwhelming majority of players stated
that they played games either every day (69, 45.7%) or a few
times per week (68, 45%).

An ANOVA on transportability by condition was not sig-
nificant (F1,149 = 1.529, p = .218), adding confidence that
participants were randomly assigned to groups and a between-
subjects comparison is justified. The means and standard
deviations for all measures can been seen in Table III.

IV. RESULTS

We analyze the data to answer our main research questions.

A. Did they play as themselves or an external character?

The first question we set out to answer was whether
participants were making decisions on behalf of themselves,
or playing the role of a separate protagonist. This question is
important to answer first, because if the majority of partici-
pants were not making decisions on their own behalf then our
initial premise of using in-game dialogue to predict a player’s
real world beliefs would not be viable. There is evidence in

TABLE IV
REGRESSIONS RESULTS WITH EXPLAINED VARIANCE AT THE SECOND
LEVEL(R2), STANDARDIZED REGRESSION COEFFICIENTS (β), AND p

VALUES FOR REGRESSIONS PREDICTING QUESTIONNAIRE SCORES, USING
DIALOGUE-MODEL SCORES (DMS), DUMMY-CODED CONDITION (DIRECT

VS INDIRECT, C), AND THE INTERACTION (DMS*C).

DMS C DMS*C

β p β p β p R2

Protective Paternalism .448 <.001 −.245 .081 .047 .737 .240
C. Gender Differentiation .462 <.001 −.060 .594 −.012 .914 .218
Heterosexual Intimacy .408 <.001 −.149 .127 .192 .049 .189
Benevolent Sexism .658 <.001 −.169 .036 .068 .398 .452
Male Role Attitudes .660 <.001 −.197 .035 .231 .013 .459

previous work that players making in-game decisions tend to
make decisions in alignment with their own personal beliefs
[43], but we wanted to confirm this with our data.

The player’s perspective was measured using a slider, as
discussed in the previous section. The slider had a total of
100 points, with 0 being all the way to the left (i.e., making
decisions as themselves) and 100 being all the way to the right
(i.e., making decisions as an externally). The mean average of
this slider was 31.91, indicating that participants, on average,
made decisions with their own beliefs in mind.

Additionally, we took this number and coded each partici-
pant as either internal (i.e., the slider was less or equal to 50)
or as external (i.e, the slider was greater than 50).

Out of the 151 participants, 41 were external (27.15%) and
110 were internal (72.85%). We see that the overwhelming
majority of participants made decisions on their own behalf
as opposed to role-playing as a different character.

B. Do the dialogue models predict players’ real-world beliefs?

Our next step was to test if the dialogue-generated models
are useful for assessing the players’ beliefs and whether there
is a difference in the approach (direct vs indirect). For this,
we calculated hierarchical moderated regressions predicting
validated scale scores using the dialogue-generated model
scores to test for the main effect at the first level. At the second
level, we added dummy-coded condition and the interaction
between condition and dialogue-model score as predictors
to determine if beliefs differed between the groups and if
the quality of prediction depended on condition. We correct
for multiple tests by adjusting the significance threshold to
p < .001 (divided by the number of tests).

The results (see Table IV) show that the dialogue-model
scores were strong and significant predictors for the validated
scale scores, which indicates that the modeling approach works
for predicting the players’ real-world beliefs.

Considering the condition and interaction, effects were
not significant after familywise error correction. The lack of
significant effects for condition show that the beliefs did not
differ between the groups (direct and indirect), whereas the
lack of significant differences in the interaction term suggest
that we do not have evidence that either the direct or approach
is better at creating predictive models.



C. Do participants prefer the direct or indirect methods for
dialogue creation?

In addition to accuracy of prediction, we also looked at
which condition resulted in a stronger narrative experience
among participants. To test this, we conducted a Multivariate
Analysis of Variance (MANOVA) using condition as a fixed
factor, and the experience constructs as dependent variables,
which included: narrative understanding, attentional focus,
narrative presence, emotional engagement, and homophily.

The MANOVA revealed no significant effects for any depen-
dent variable: narrative understanding (F1,149 = 1.529, p =
.218), attentional focus (F1,149 = 2.183e − 5, p = .996),
narrative presence (F1,149 = 0.815, p = .368), emotional
engagement (F1,149 = 0.129, p = .720), and homophily
(F1,149 = 0.425, p = .516). This suggests that neither
approach resulted in a better narrative experience, and that
neither group felt more similar in values to the main character.

V. DISCUSSION

We summarize results, discuss applications and ethical
issues, and present limitations and future work.

A. Summary of Results

1) Player Point of View: The majority of participants self-
reported that they made choices in the interactive dialogue
as themselves rather than an imaginary, external protagonist.
This implies that when making the choices, they were applying
their own beliefs and values, which gives confidence to our
methodology that the models we construct based on dialogue
choices will align closely with the external questionnaires.
This is consistent with earlier research confirming that players
tend to have aligned their out-of-game and in-game views, e.g.,
that identification with game characters represents a shift of
self-perception [44], [45] and involves a loss of self-awareness
and its replacement with “emotional and cognitive connections
with a character” [46]. This would suggest that players’
responses are suitable for predicting real-world beliefs.

2) Relationship between dialogue and real-world beliefs:
To validate our proposed methodology, we needed to show
that our models created based on interactive dialogue choices
closely matched those created through validated, external
questionnaires. To do this, we conducted hierarchical moder-
ated regressions and showed that our models constructed from
dialogue choices reliably predicted the models created from
validated questionnaires. This demonstrates that our approach
to using dialogue choices to implicitly construct models of
a player’s real-world beliefs is valid and effective. Thus, our
results confirm earlier work that dialogue responses can be
used to assess information about players [2], [3] and extend
previous findings into the context of real-world sexist beliefs.

3) Effectiveness of dialogue creation methods: We looked
at the effectiveness of our two approaches: direct and indirect.
As the condition and interaction effects in the regressions
were not significant, we do not have evidence that either
approach resulted in a more accurate model, compared to the
validated scale model. This suggests that there are different

useful approaches that can be used without compromising
the validity of data collection, which is important to inform
designers who want to use such an approach but might not
know if different dialogue design could affect data quality.

4) Preference of dialogue creation methods: Even though
there were no substantial differences in the accuracy of either
approach to creating dialogue, we wanted to check if either
approach fostered a stronger experience for the player. For all
of our dependent measures we did not find any significant main
effects of condition, which means we do not have any evidence
that either approach created a more engaging or enjoyable
story. Again, this suggests that designers might use either
approach, depending on their own preferences for dialogue
style, without fear of negatively affecting player experience.

B. Game Design Applications

We describe three potential use cases for this work: (1)
tailoring games to better align with the individual beliefs
of players, (2) implicitly measuring players’ beliefs for use
in game analytics, and (3) providing researchers with an
alternative to explicit self-report via questionnaires.

Our modeling approach could be used by game designers
to dynamically tailor game content to better align with the
beliefs and preferences of individual players. For example,
consider games with well-defined protagonists, such as Joel
and Ellie from The Last of Us [47] or Geralt from The Witcher
series [48]. One of the features that make these protagonists
compelling is their unique beliefs and values. While this makes
the character complex and interesting, it also leads to the
character taking positions on issues that differ from those of
the real-world player. While this is not necessarily a bad thing,
we know that similarity between the player and protagonist
leads to higher perceived identification with the protagonist,
and through that higher overall enjoyment of the game [8]. If
game developers were able to subtly measure the player’s real-
world beliefs, the protagonist’s personality and beliefs could be
nudged slightly to better align with the player’s beliefs, leading
to the player perceiving a stronger bond with the protagonist
and a higher overall enjoyment of the game.

Game designers could also use our method to gather player
data for use in game analytics. In this use case, game de-
signers could use our approach to construct player models
through dialogue interaction. These models could then be used
to better understand the demographics of their player base
and gain richer insights from game analytics. Similarly, the
methods described in this paper could be useful for game
user researchers. Currently, researchers rely on questionnaires
to construct subjective models of their players; using our
method, researchers could construct these models through
player interaction with the game instead. This would have
two benefits. First, participants would spend more time in
the game and less time filling out questionnaires, which has
the potential to increase participant enjoyment. Second, the
participant remains inside the game world while answering
questionnaires, which may result in a more accurate reflection
on their in-game experience.



C. Using Sexism as an Alignment Measure

In this work, we used measures of benevolent sexism and
male role attitudes as our primary models for two main
reasons: these measures have been used effectively for similar
purposes in previous work [8], and they are measures that
people tend to interpret more subjectively than measures such
as morality, which have also been used in previous work [21].

That being said, there are issues with using measures of
sexism in the way we used them in this paper that we need to
address. While our results and related literature do suggest that
an alignment with belief measures, such as benevolent sexism
or male role attitudes, do increase avatar identification and
enjoyment, this isn’t the only thing designers should consider
when creating game narratives and characters.

Because of the harm of sexism, intentionally creating a
game with sexist content for the purpose of catering to an
audience that identifies with those types of ideas is morally
and socially questionable. Many popular games have been
criticized for explicit hyper-masculine and hyper-feminine
character designs (e.g., Gears of War [49], Tomb Raider [50]).

While our results and prior work suggest that these types
of character designs may appeal to a small demographic
that identifies with these characters, there is also a large
demographic of potential players who would reject them.
There is an argument to be had regarding whether designers
should specifically tailor content to pander to their audience, or
if they should create characters and ideas that challenge, and
potentially influence or alter, the beliefs held by their audience
members through empathizing with the characters’ situations.

D. Ethics and Privacy

Collecting and analyzing player data is potentially prob-
lematic for the players’ privacy. There are already issues with
data privacy in tech and games [51]–[53]. Our approach has
the potential to be used nefariously and it is important to
consider that such data collection can be dangerous in terms
of privacy [52]. This is particularly true for approaches that
are unobtrusive. Thus, there is a tradeoff. While researchers
and game developers can benefit from data collection that
is not very obvious, if it does not interfere with the game
experience [2], [9], [54], [55], it can also affect the players’
perceptions of the game negatively. For instance, earlier work
showed that data shared in NPC dialogues might be perceived
as more intimate than data shared with a questionnaire [3].
Thus, such an unobtrusive approach should only be used with
appropriate informed consent and sparingly, i.e., only when
data collection is beneficial for players.

E. Limitations and Future Opportunities

In this work, we only tested our method with one type of
belief, namely two measures of sexism: benevolent sexism and
male role attitudes. While we are confident that our method for
converting questionnaires into character dialogue would work
for other beliefs and traits, further work should be conducted
to verify the efficacy of this approach with different types of
trait measures, such as personality types.

Also, our work only tested the dialogue in isolation, rather
than in a full game setting. In the future, we would like to
continue this work by embedding questionnaires into role-
playing games and verifying our method still works when the
player is immersed in a narrative world.

Finally, we would like to explore the possibility of creating
player models through other types of choices players often
make in games. While dialogue is the most obvious option, it
is by no means the only one. For example, games often give
players the opportunity to allocate skill points into character
attributes (e.g., strength or intelligence) or special perks or
abilities (e.g., increased critical hit damage or a fireball spell).
While these types of choices are more closely tied to the
efficacy of game mechanics than dialogue (e.g., increasing
strength usually directly increases the amount of physical
damage your character does), these types of choices could
be presented in a way to subtly infer information about the
player and build useful models. For example, allocating points
in strength could mean the player sees themselves (or an ideal
version of themselves) as strong. Designers could use this by
altering how the character looks (making the character appear
more muscular) or behaves (giving the character a rougher
voice, making the character act more aggressive).

VI. CONCLUSION

In this paper, we demonstrate two methods of successfully
predicting responses to validated scales of sexist beliefs from
interactions with NPCs. Our work can be used to inform the
design of methods to assess player beliefs, values, and traits,
without compromising engagement or immersion through typ-
ical explicit approaches to self-report.
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