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Abstract

Video games offer new ways to engage audiences with cultural heritage beyond traditional museum settings. However, can
video games authentically replicate the narrative depth of museum experiences while promoting the positive attitudinal impacts
museums seek to achieve? This study investigates whether a narrative-driven video game, We Grew Up in War, inspired by
historical research and curatorial practice can positively influence players’ attitudes towards the depicted topics. The game
employs complementary multiperspectivity, a storytelling strategy that presents different but thematically aligned perspectives
focused on the topics of refugees and migration. Using a pretest—posttest design with experimental and control groups (n = 116),
we measured both explicit and implicit attitude changes. Results show that players who played the game exhibited significantly
more positive explicit attitudes than those in the control group (d = 0.33, p = .037). Implicit attitudes did not significantly differ
between groups. A more detailed analysis showed that there was a statistically significant change in players’ affective responses
between the pretest and posttest, whereas no such significant change was observed in the cognitive or behavioral components of
explicit attitudes. Despite using a short prototype of the game (approx. 23 minutes), these findings suggest that video games can
be effectively employed in promoting cultural heritage and attitude change to wide audiences across geographical boundaries.

CCS Concepts
* Human-centered computing — Empirical studies in interaction design; User studies; Empirical studies in HCI;  Ap-
plied computing — Interactive learning environments; Psychology, Computer games; * Social and professional topics —

Informal education; Adult education;

1. Introduction

Museum collections and exhibitions possess immense potential to
promote and preserve cultural heritage by offering visitors mean-
ingful, carefully crafted narrative experiences. However, their im-
pact is often constrained by physical limitations: exhibitions are
designed for specific locations and typically require in-person at-
tendance. As a result, museums face significant challenges in ex-
tending their reach to a global audience.

Recent advances in digital technologies have opened new possi-
bilities for overcoming these barriers. Among these, video games
offer a particularly promising avenue. In 2024 alone, more than 3
billion people worldwide played video games [BBG*24], and the
global industry produced tens of thousands of new titles [Sta24a]
[Sta24b], spanning a wide range of topics, including history, iden-
tity, and cultural heritage [KRS*23]. By leveraging the immersive
and interactive nature of video games, museums have an oppor-
tunity to extend their missions beyond physical walls and engage
audiences in new, emotionally resonant ways.

Yet museums are not only repositories of objects; they are cu-
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rators of stories that shape public understanding, foster empathy,
and influence attitudes about the topics they depict. It is therefore
essential to ask: Can video games authentically replicate the narra-
tive depth of in-person museum experiences while promoting the
positive attitudinal impacts museums seek to achieve?

To explore this question, we examine the case study of We Grew
Up in War (Charles Games, 2025), a narrative-driven video game
currently being developed by Charles Games in collaboration with
the War Childhood Museum. The game is inspired by real personal
stories from the museum’s archive and seeks to replicate the prin-
ciples of its curatorial practices. The prototype used in this case
study focuses on the Yugoslav wars and their impact on children.
It adopts a complementary multiperspective approach, presenting
different but thematically aligned perspectives on the lived experi-
ences of children during wartime. Through this study, we aim to as-
sess whether such a digital intervention can foster positive explicit
attitude changes, i.e. changes in propositional reasoning about the
topic, and implicit attitude changes, i.e. changes in associative eval-
uations of the topic.
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To this end, we conducted an empirical study with 116 parti-
cipants divided into an experimental group and a control group.
We collected data on their explicit and implicit attitudes towards
refugees and migration in a pretest before the intervention and in a
posttest afterwards. As an intervention, participants in the experi-
mental group played a prototype version of We Grew Up in War,
while participants in the control group played an environmental
card game, Beecarbonize (Charles Games, 2023), which was un-
related to the attitude topic under investigation. The data from this
study contribute valuable empirical insights to the ongoing trans-
formation of cultural heritage engagement in the digital age.

2. Theoretical background

In relation to the objectives of this study, we elaborate on the con-
ceptualization of explicit and implicit attitude change, the role of
multiperspectivity in video games, and the mechanisms through
which these areas may interact and influence each other.

2.1. Implicit and explicit attitudes

An attitude is defined as a summary evaluation of an object of
thought. These evaluative responses provide an assessment of the
object of thought, usually resulting in either a positive or negative
evaluation. Our attitudes help us navigate the world by simplifying
decision-making and complex information processing [VW16].

There are numerous theories about the processes underlying
attitudes and their change. In this study, we use the Associative-
Propositional Evaluation model (APE model) because it allows us
to differentiate between explicit and implicit attitudes. This model
assumes that while there is a single associative network in our
memory, there are two distinct processes — associative and propo-
sitional — by which mental representations are formed and ex-
pressed in our behavior [GB18].

The associative process leads to the formation and expression of
implicit attitudes. Our implicit attitudes rely solely on the structure
of associations in our memory. Such associations are formed by
observed co-occurrences of objects of thought. When a stimulus is
encountered, our resulting implicit attitude is based on the valence
of stimuli that we have associated with it. This process does not
take the perceived validity of those co-occurrences into account.

The propositional process, which governs the formation of ex-
plicit attitudes, differs in two main aspects. First, it takes the per-
ceived validity of co-occurrences into account, and second, it cap-
tures the relationships between stimuli, rather than just their co-
occurrence.

2.2. Attitude change

As the processes governing implicit and explicit attitude formation
differ, the processes governing attitude change are also distinct.

Changes in implicit attitudes are driven by changes in the un-
derlying associative network, or by temporary changes in the asso-
ciations considered (based on context cues). The most prominent
mechanism of implicit attitude change is evaluative conditioning,

which is based on pairing a conditioned stimulus with an uncondi-
tioned stimulus of positive or negative valence. If enough observa-
tions of the co-occurrence take place, the valence of the uncondi-
tioned stimulus is transferred to the conditioned stimulus [GBO06].

There are three main causes of explicit attitude change. The first
one stems from changes in the associative evaluation of an object,
therefore it is mediated by changes in implicit attitudes. As the
associative evaluation changes, the propositions considered when
making an evaluative judgment also change, potentially leading to
a different resulting evaluation.

The second cause is based on considering new propositional be-
liefs, either because they have been newly acquired, or because in-
dividuals are motivated to do so (e.g. instructions to re-evaluate;
introspection). The acquisition of new beliefs is usually linked to
being exposed to new persuasive arguments. It is important to note
that an attitude change only happens if the newly acquired beliefs
imply a different evaluation of the attitude object.

The third cause involves a change in the strategy used to achieve
consistency among propositions considered. As our propositional
thinking considers the result of our associative judgment, we might
reject the result, or we might come up with a new proposition that
solves the inconsistency. In the latter case, no change in evaluation
occurs.

2.3. Multiperspectivity in video games and attitude change

Building on the findings of the most recent meta-analysis
[KRS*23] on video games and attitude change, multiperspecti-
vity, often referred to as perspective-taking, is understood as a
persuasive game mechanic that presents multiple points of view
on a particular topic. These viewpoints can be either complemen-
tary or contradictory. Complementary perspectives are thematically
aligned, offering deeper context and reinforcing the persuasive
message. Contradictory perspectives, on the other hand, promote
critical reflection by presenting opposing or conflicting viewpoints
within a single narrative experience.

In research on attitude change and multiperspectivity, both types
are often examined under the same umbrella. However, from the
perspective of attitude formation and change, they represent dis-
tinct cognitive processes. According to the APE model, each type
activates different pathways to attitude change: complementary per-
spectives typically strengthen or elaborate existing attitudes, while
contradictory perspectives challenge prior beliefs and may induce
cognitive conflict as a precursor to change.

In the studies included in the referenced meta-analysis, which
covered the field up to August 2020, all identified research uti-
lized contradictory multiperspectivity. These studies consistently
demonstrated the impact of video games employing contradic-
tory perspectives on explicit attitudes across most measured ques-
tionnaires and research designs [KS15, Kam16a, Kam16b, PHP20,
KSMB21, KMV*24, Kam16a]. An exception is [PHPKCG18],
where, as analyzed in [KR§*23], the use of multiperspectivity was
limited in relation to the specific construct being measured. How-
ever, implicit attitudes were not assessed in any of the included
studies except for [K§MB21], where no significant change was ob-
served.
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We extended the references identified by the meta-analysis by
reviewing all the databases used (Scopus, ACM, Eric, Science Di-
rect, WoS, ProQuest) with the same search string, adding a fo-
cus on perspective-taking (perspectiv*) or multiperspectivity (mul-
tiperspectiv¥). We reviewed all the articles matching our search
strings from 2020 until March 2025, identifying 223 articles (for
more details, see Data supporting the article in Data Availability
section).

Three additional studies using contradictory multiperspectivity
were identified; in each study, at least one questionnaire showed
explicit positive attitude changes, either supported by the use of
a control group [KMV™24], or as part of experiments focused on
several multiperspective games [KN24, WLL*24]. Beyond that, we
also identified two studies using complementary multiperspectiv-
ity, [CR24], that employed a between-group design, and [DKS*25],
which conducted two parallel within-subjects experiments using
two climate-themed games. The former [CR24] confirmed explicit
attitude changes in the short term compared to the control group.
The latter [DKS*25] confirmed explicit attitude changes for both
games in the short term and for one even in the long term. Further-
more, game interventions also explored implicit attitude changes,
but did not confirm any changes. However, the study [DKS*25]
did not use control groups. In summary, to our knowledge, there is
only one study using a control group focused on explicit attitudes
changes [CR24] and no studies using control groups to explore the
effect on implicit attitudes. Therefore, although the results of com-
plementary multiperspectivity are promising, empirical evidence is
rather scarce, and more data are needed to draw stronger conclu-
sions.

2.4. Multiperspectivity mechanisms and attitude changes

An attitude is a summary evaluation and may encompass affective,
behavioral, and cognitive responses, among others [BWO02]. Be-
cause attitudes are influenced by affective and cognitive processes,
strategies that engage these mechanisms, such as perspective-
taking, can play a crucial role in shaping and changing them. Todd
and Galinsky [TG14] describes several mechanisms through which
perspective-taking operates. Specifically, this article focuses on af-
fective and cognitive processes that may underlie the perspective-
taking’s positive impact on attitude change.

The affective mechanisms through which perspective-taking op-
erates include parallel and reactive empathy. Parallel empathy op-
erates under the feeling as another paradigm, where the viewer
feels the same emotions as the subject observed (e.g. a video of a
child being bullied). Reactive empathy entails feeling for another,
for example when taking the perspective of a homeless person.
Both mechanisms have been shown to increase empathic concern
and positively affect explicit attitudes.

The cognitive mechanisms of multiperspectivity include shifts
in attributional thinking and self-outgroup merging. Research on
the shifts in attributional thinking reported that respondents as-
signed greater importance to non-dispositional rather than dispo-
sitional factors following intergroup perspective-taking, which in-
dicated a positive effect on explicit attitudes about affirmative ac-
tions. The self-outgroup merging mechanism refers to the creation
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of a stronger associative link between the self and the outgroup fol-
lowing perspective-taking. Since most people have a positive eval-
uation of themselves [YGB*07], this results in a positive effect on
implicit intergroup evaluation.

The components of attitude change within a serious game deal-
ing with the topic of refugees were explored in a study by Sza-
tkowska et al. [SCW25]. A game presenting perspectives of peo-
ple on the Poland—Belarus border challenged players’ assumptions,
increased sympathy, and made them more willing to take action.
However, empathy did not increase, possibly because players did
not take the role of refugees themselves.

2.5. Credibility bias

Attitude change through games can be influenced by various psy-
chological mechanisms, including credibility bias and motivated
reasoning. Credibility bias refers to the tendency to perceive in-
formation from sources we distrust or view unfavorably as less
credible [vSKBGB16,BTE07], whereas motivated reasoning leads
individuals to favor information that aligns with their pre-existing
beliefs and to dismiss conflicting perspectives [EG16]. In the case
of complementary perspective-taking, where all information is pre-
sented from the viewpoint of a single party, the risk of inducing
credibility bias may increase. Players with polarized attitudes may
perceive the game’s narrative as one-sided or biased, leading them
to reject its message rather than reconsider their stance.

3. This Study

At the general level, our objective was to investigate whether a
video game inspired by a museum’s exhibition and narrative for-
mat can promote positive attitudinal impact on players towards the
topics depicted in the game. Specifically, we aimed to evaluate the
effect of complementary multiperspectivity on attitude change re-
sulting from playing video games. We define complementary multi-
perspectivity as the representation of different yet aligned perspec-
tives within a game narrative on a specific topic.

To achieve this, we conducted a pretest-posttest empirical study
with one experimental and one control condition. We measured
players’ explicit and implicit attitudes and analyzed changes be-
tween the groups. The chosen topic of focus was refugees. For the
experimental intervention, we used a modified version of the game
We Grew Up in War, while for the control group, we used a video
game Beecarbonize.

We Grew Up in War is inspired by the personal stories of chil-
dren affected by the war in Sarajevo. It presents the perspectives
of multiple children who experienced the conflict’s hardships, re-
counting their stories and the impact the war had on their lives. By
incorporating these complementary perspectives into its narrative
design, the game aligns well with our experimental framework.

Given the region’s history of conflict and its experience with
migration crises in recent years, the topic of refugees and migra-
tion remains highly relevant and emotionally salient. This context
provides a meaningful opportunity to capture a wide range of atti-
tudinal responses among participants and to effectively measure
attitude change.
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3.1. Hypotheses

Based on the objectives of this study and the theoretical framework
outlined above, we formulated the following four hypotheses:

HI: As a result of the intervention, participants in the experi-
mental group will have more positive explicit attitudes towards
refugees compared to those in the control group.

Using complementary multiperspectivity, the game provides
players with a rich, aligned, and consistent narrative on the topic,
eliciting compassion towards the main characters. As players are
exposed to multiple perspectives highlighting the struggles of chil-
dren during wartime, including their motivations and reasoning for
migration, we expect that the intervention will significantly im-
prove explicit attitudes compared to the control condition.

H2: As a result of the intervention, participants in the exper-
imental group will have more positive implicit attitudes towards
refugees compared to those in the control group.

In contrast to contradictory multiperspectivity, the game offers
repeated exposure to consistent perspectives portraying children as
victims who were either forced to leave their homes or witnessed
their friends and family leaving, providing full emotional back-
ground and context. The main characters are rounded individuals
associated with multiple positive qualities. Therefore, we expect
that repeated positive associations will result in more positive im-
plicit attitudes towards refugees compared to the control group.

H3: The affective response items of the explicit attitudes mea-
surement will be more affected by the intervention in the experi-
mental group than cognitive and behavior items, compared to the
control group.

Existing research suggests that multiperspectivity influences af-
fective responses more than cognitive or behavioral ones. [TG14].
Since multiperspectivity is central to our intervention, we expect
greater changes in the affective component.

H4: Participants with less polarized attitudes will experience
greater explicit attitude changes than those with more polarized
attitudes.

We expected that complementary multiperspectivity alone would
be insufficient to overcome credibility bias, particularly among par-
ticipants with highly polarized initial attitudes. Because the game
does not incorporate contradictory perspectives, an element that
may enhance perceived credibility among skeptical individuals, we
predicted that participants with less polarized baseline attitudes
would exhibit greater attitude change toward the neutral point. For
the purpose of this hypothesis, we classified the 50% of partici-
pants whose initial responses were closest to the neutral point on
the explicit attitude scale as less polarized, and the remaining 50%
as more polarized, based on their relative distance from the scale’s
midpoint.

4. Methodology
4.1. Participants

Since the intervention games were only available in English, we
sought participants with a reasonable level of English proficiency.

Figure 1: Dialogue interaction within a vignette

We selected students from international English high schools in
Sarajevo. The cultural heritage of this region is deeply intertwined
with several recent conflicts and migration crises, which makes this
topic highly relevant. Moreover, the game itself is directly inspired
by real stories from this region, which enhances its relatability to
the participants.

In total, we collected data from 126 participants. They were di-
vided into two groups — experimental and control — by allowing
them to select a room at random, with no prior information about
the activity they would participate in. The study was introduced as
research examining the effects of multimedia in education, and par-
ticipants were informed that they would be exposed to video games.

Due to missing information on some consent forms, we excluded
6 individuals from the experimental group and 4 from the control
group, resulting in a final sample of 116 participants (Experimen-
tal: n = 53; Control: n = 63). Due to technical issues related to inter-
net connectivity, 7 implicit attitude measurements from the experi-
mental group and 6 from the control group could not be collected
properly. For participant characteristics, see Table 1. There were
no statistically significant differences in gender, age, frequency of
computer or smartphone use. All participants resided in Bosnia and
Herzegovina at the time of the experiment.

4.2. Experimental intervention

Participants in the experimental group played a modified version
of the narrative adventure game We Grew Up in War. The game is
directly inspired by the War Childhood Museum’s exhibition and
replicates its curatorial principles, particularly the use of micro-
stories. In the game, these micro-stories are presented as small nar-
rative segments, or vignettes (see Figure 1), each representing a
specific memory of a child in an armed conflict. Players encounter
several children’s stories, with multiple vignettes related to each
character. These vignettes are not arranged chronologically but are
thematically connected to form a cohesive narrative. Players’ ob-
jective is to explore all the vignettes and, based on the clues within
them, arrange them in the correct chronological order to uncover
the ending.

Each vignette follows a similar structure. First, players
metaphorically "unbox" the vignette by constructing its main ele-
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Table 1: Descriptive statistics for experimental and control group in pretest

Experimental group Control group Experimental vs. Control Comparison

Chi2 stat p

n Male  Female n Male  Female w

Gender 53 27 26 63 29 34 0.05 0.28 0.60

Experimental group
n M SD n M SD M gige SD d tstat p
Age 53  16.89 1.03 63 17 096 -0.11 099 -0.11 -0.61 0.54

Computer use 53 428 0.97 63 425 098 003 098 0.03 0.16 0.87
Smartphone use 53  4.96 027 63 500 000 -004 019 -020 -1.00 0.28

Control group Experimental vs. Control Comparison

5of 10

Figure 2: Initial vignette construction process

ments based on the context provided by an adult’s retrospective
narration (see Figure 2). This small puzzle — requiring the place-
ment of crucial aspects of the scene — allows more time and space
for narrative development and context-building. Once the scene is
assembled, players take on the role of a particular child character,
such as Mak (see Figure 1). They either engage in interactive dia-
logues where they choose emotional responses rather than specific
dialogue lines, or they experience short minigames that represent
activities from the child’s memory (e.g., tuning a radio or throw-
ing chestnuts at a car wreckage). In some cases, players enter one
of the child’s fantasies, illustrating how imagination occasionally
helps children understand or cope with difficult situations (see Fi-
gure 3).

We Grew Up in War is inspired by real stories of people affected
by conflicts in Bosnia, Ukraine, and Syria. However, for the pur-
pose of this study, the game content was deliberately restricted to
five vignettes inspired by the experiences of children during the Yu-
goslav wars of the 1990s, with a specific focus on topics related to
migration, refugees, and displacement, aligning with the study’s fo-
cus on refugee attitudes. Three of the five vignettes follow the story
of Melisa (14 years old) and her refugee journey with her mother:
her escape from Sarajevo, her experiences in a refugee camp (see
Figure 4), and the challenges she faced after resettling in Germany
with her mother. The remaining two vignettes follow the story of
Mak (11 years old), Melisa’s friend who stayed in Sarajevo with
his family. In the first vignette, Mak and his friend reconnect after
a long separation during the siege, spending time together playing
and discussing recent news, illustrating how children attempted to
maintain normalcy and friendship despite the war’s constraints. The
second vignette focuses on a much darker experience: hiding in the
cellar of their home with his brother, coping with fear, isolation,
and the recent death of his best friend.

© 2025 The Author(s).
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The game employs complementary multiperspectivity by pre-
senting different yet thematically aligned perspectives of various
children. Each child is portrayed as a complex character with a
unique background and war experience: some were forced to flee
their homes, while others remained and witnessed the departure of
friends and family. Despite these differences, all narratives empha-
size the negative impact of war on children’s lives, highlighting the
overarching theme of shared suffering and loss.

To evaluate the specific effects of this intervention, we selected
a control condition featuring a thematically unrelated video game,
which allowed us to isolate the impact of the refugee-focused nar-
rative experience.

4.3. Control intervention

For the control group, we selected the game Beecarbonize, an en-
vironmental digital card strategy game in which climate change
serves as the primary opponent. Due to its rogue-like and emergent
gameplay elements, players often repeat sessions after early fail-
ures, which is a typical part of the experience. The game addresses a
broad range of environmental and societal issues, such as pollution,
deforestation, and energy crises, with only peripheral references to
migration. These references are not central to the gameplay, mak-
ing Beecarbonize a suitable control condition, clearly distinct from
the refugee-focused narrative of the experimental intervention.

Importantly, Beecarbonize is freely available, well-reviewed,
and features variable session durations, allowing for comparable
exposure times between the experimental and control groups. By
selecting a game that is similarly engaging and educational, yet un-
related to the refugee or forced migration themes, we were able to
control for the general effects of gameplay experience and focus
specifically on the narrative and emotional content of the experi-
mental game.

4.4. Measures

We collected questionnaire data on basic demographics and explicit
attitudes digitally using the EUSurvey platform. Subsequently, we
gathered implicit attitude measurements using a custom SC-IAT
software [KS06] adapted for Android and touch controls.

Background Demographics Questionnaire — This 10-item ques-
tionnaire asked about participants’ characteristics (age, class, coun-
try of residence, gender, frequency of computer/smartphone or
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Figure 3: Integration of children’s fantasy in the vignette

Figure 4: Scene depiction from a refugee camp vignette

tablet use, gaming habits, VR use, preferred game genres, and de-
vices). Although part of a larger research project, for this study we
focused only on age, gender, country of residence, and frequency
of computer and smartphone or tablet use.

Single-Category Implicit Association Test (SC-IAT; [KS06]) —
As an implicit attitude measurement towards refugees, we used the
tablet-based version of the SC-IAT in which participants categorize
words as fast as possible into relevant categories while the test mea-
sures their response times. We measured implicit attitudes towards
only one concept, so we employed the SC-IAT, which is specifically
designed for single-category evaluation. SC-IAT is the most reli-
able measurement tool for implicit attitudes towards one concept.
We developed a custom SC-IAT software for Android tablets with
touch controls following the original specification [KS06], thus we
had three categories - Positive Adjectives, Negative Adjectives and
the topic-related category Refugees. There were 7 words belonging
to each category (for the full list, see Table 2).

Explicit Attitude Questionnaire — To measure explicit attitudes
towards refugees, we used a modified version of the scale deve-
loped by [KFS*22]. The scale consists of three components, each
assessed by two items evaluated on a five-point Likert scale:

1. Cognitive component

e When refugees arrive and decide to stay and live in a country, do
they threaten or enrich the values of that country and its society?

e Do refugees rather threaten or enrich the prosperity in your coun-
try?

Table 2: List of words used in SC-IAT

Positive adjectives | Negative adjectives Refugees
Just Criminal Relocation
Good Wrong Movement
Right Bad Diaspora
Fair Evil Deportation
Well-managed Humiliating Displacement
Merciful Unfair Refugee
Moral Disgusting Fleeing

Both items were rated on a five-point scale from Threaten to En-
rich.

2. Affective component

e How strongly do you sympathize with refugees?
e How likeable are refugees to you?

Both items were rated on a five-point scale from Not at all to Very
strongly.

3. Behavioral intentional component.

o | can imagine being friends or attending school with refugees.
e | would not mind refugees living in my neighborhood.

Both items were rated on a five-point scale from Strongly Disagree
to Strongly agree.

The Cronbach’s alpha values indicated acceptable internal con-
sistency for the explicit attitude scale, with o0 = .724 at pretest and
o =.729 at posttest. We made minor modifications to specific items
to make the questionnaire more accessible to younger participants
in our experiment (e.g. the term "Residential area" was replaced by
the term "Neighborhood"). We piloted this updated version of the
questionnaire as part of our small-scale pilot study [NNF*24].

4.5. Procedures

Data were collected in Sarajevo during five sessions across five in-
ternational high schools in October and November 2024. In each
session, participants were divided into two equally sized rooms:
one for the experimental group and one for the control group.
Data were collected using Android tablets with pre-installed soft-
ware to minimize technical issues. As participants were underage,
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parental consent was obtained in advance. The study was intro-
duced to school administrators as research on multimedia in ed-
ucation, and participants were informed they would be exposed to
video games. The intervention lasted approximately 50 minutes,
with data collected at pretest and posttest (see Figure 5 for details).
After data collection, participants were fully debriefed. Our pro-
cedures and questionnaires were successfully evaluated within the
pilot study [NNF*24]. All data collection sessions were supervised
by a trained experimenter.

4.6. Data analysis

We used independent samples #-tests to compare the experimental
and control groups for differences in age, frequency of computer
and smartphone use, and pretest scores. A chi-squared test was used
to compare gender ratios.

To evaluate the intervention’s effects, we conducted between-
group comparisons of change scores (posttest minus pretest) in
explicit and implicit attitudes toward refugees. Each participant’s
change score was calculated by subtracting their pretest from their
posttest score, allowing us to directly assess attitude change.

Independent samples 7-tests were used to compare mean change
scores between the experimental group (who played We Grew Up in
War) and the control group (who played Beecarbonize). One-tailed
t-tests were used for all hypotheses, based on directional predic-
tions. Prior to analysis, we verified that assumptions of normality
and homogeneity of variances were reasonably met. Effect sizes
were calculated using Cohen’s d (0.2, 0.5, and 0.8 interpreted as
small, medium, and large effects, respectively).

To evaluate the intervention’s effects on the affective, cognitive,
and behavioral components, we calculated pre—post change scores
for each component and compared experimental and control groups
individually using significance tests and effect sizes.

To evaluate the hypothesis concerning more and less polarized
participants, we categorized them based on their initial explicit at-
titude scores. The scale ranged from 6 to 30, with 18 representing
a neutral response. Participants furthest from 18 (top 50%) were
classified as polarized; the remainder as unpolarized.

5. Results

Full descriptive and inferential statistics are presented in Ta-
ble 3. The table includes both within-group pre—post changes and
between-group differences in change scores; the latter are the ba-
sis for hypothesis testing. There was no significant difference in
explicit attitudes at baseline between the experimental and control
groups (d = -0.07, p = .722). The difference in implicit attitudes
was moderate in magnitude (d = —0.38) but did not reach statistical
significance (p = .055).

5.1. Hypothesis 1

H1: As a result of the intervention, participants in the experimental
group will have more positive explicit attitudes towards refugees
compared to those in the control group.

© 2025 The Author(s).
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As expected, we found a significant difference in the pretest-
posttest change scores in explicit attitudes between the experimen-
tal and control group (d = 0.33; p = .037) with a small-to-medium
effect size. In other words, players who played a prototype of We
Grew Up in War for approximately 23 minutes showed significantly
more positive attitudes towards refugees as a result of the interven-
tion. Therefore, Hypothesis 1 was supported.

5.2. Hypothesis 2

H2: As a result of the intervention, participants in the experimental
group will have more positive implicit attitudes towards refugees
compared to those in the control group.

Although there was a statistically significant pretest—posttest
change in implicit attitudes within the experimental group (d =
0.61, p <.001), the between-group difference in change scores was
not significant. Therefore, Hypothesis 2 was not supported.

5.3. Hypothesis 3

H3: The affective response items of the explicit attitudes measure-
ment will be more affected by the intervention in the experimental
group than cognitive and behavior items, compared to the control
group.

As expected, the affective component showed a significantly
greater change in the experimental group compared to the control
group (d = 0.39, p = .021). In contrast, the cognitive (d = 0.23, p
=.103) and behavioral components (d = —0.04, p = .595) did not
show significant changes. While these results suggest the affective
component was influenced by the intervention, no formal statisti-
cal test was conducted to compare the effect across components.
Therefore, Hypothesis 3 was only partially supported.

5.4. Hypothesis 4

H4: Participants with less polarized attitudes will experience
greater explicit attitude changes than those with more polarized
attitudes.

To evaluate H4, we compared pre—post change scores between
more and less polarized participants in the experimental and con-
trol groups. Contrary to our prediction, participants with more po-
larized attitudes showed greater attitude change. As the effect was
in the opposite direction of our hypothesis, H4 was not supported.
Nonetheless, this trend may warrant further investigation.

6. Discussion and Conclusion

Our aim was to evaluate whether a video game directly inspired by
a museum exhibition could positively influence players’ attitudes.
Using complementary multiperspectivity in the video game, mir-
roring the curatorial approach of the museum exhibition, we con-
ducted an empirical study measuring players’ explicit and implicit
attitudes before and after playing the game, and compared their re-
sults with those of a control group. In our case, the thematic focus
was on refugees and migration.

Our research sample consisted of 116 high school students from
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Table 3: Pretest—Posttest Changes Within Each Group and Between-Group Differences

Experimental Group

PRE M

PRE SD

POST M

POSTSD DIFFM  DIFF SD

n d p
Explicit 53 17.45 5.35 18.51 5.34 1.06 2.80 0.38 .004
Explicit cognitive 53 3.85 2.73 4.21 291 0.36 1.70 0.21 .653
Explicit affective 53 591 2.31 6.55 2.06 0.64 1.55 0.42 .002
Explicit behavior 53 7.70 2.20 7.55 2.18 0.06 1.05 0.05 348
Explicit polarized 26 16.92 7.39 18.62 6.85 1.69 222 0.76 < .001
Explicit less polarized 27 17.96 2.03 18.41 3.44 0.44 3.18 0.14  0.237
Implicit 46  —0.21 0.30 —0.01 0.24 0.20 0.32 0.61 <.001
Control Group
n PREM PRESD POSTM POSTSD DIFFM DIFFSD d p
Explicit 63 17.79 4.92 17.89 4.93 0.10 293 0.03 399
Explicit cognitive 63 3.63 2.44 3.56 2.35 -0.08 2.00 -0.04 371
Explicit affective 63 5.98 2.13 6.05 222 0.06 1.46 0.04 365
Explicit behavior 63 8.17 1.83 8.29 1.82 0.11 1.38 0.08 .263
Explicit polarized 31 18.26 6.83 18.58 6.02 0.32 2.87 0.11 .268
Explicit less polarized 32 17.34 1.70 17.22 3.54 -0.13 3.02 —0.04 408
Implicit 57  —0.09 0.31 0.04 0.25 0.13 0.39 0.32 .009
Experimental vs. Control Comparison
M gige SD t stat d )4
Explicit 096 290 1.80 033 .037
Explicit cognitive 044  1.88 1.27 0.23  .103
Explicit affective 058 1.52 206 039 .021
Explicit behavior -0.05 123 -024 -0.04 595
Explicit polarized 1.37 266 2.03 0.53 .024
Explicit less polarized ~ 0.57 3.08 0.70  0.18 .243
Implicit 0.07 036 100 019 .159

© 2025 The Author(s).
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Bosnia, divided into an experimental and a control group. The ex-
perimental group played a prototype version of the game We Grew
Up in War, focused on war childhood and directly inspired by the
stories and curatorial work of the War Childhood Museum. The
control group played a thematically unrelated, yet still awareness-
raising game, Beecarbonize, which addresses climate change. The
data collected in this study offer new insights into the field of digi-
tal cultural heritage, its potential impact on general audiences, and
the role that video games can play in disseminating and amplifying
museum content and its broader mission.

6.1. General Findings

In line with our predictions, the explicit attitudes of players in the
experimental group were positively affected compared to those in
the control group. By confirming Hypothesis 1, we also support
the broader assumption that representing a museum collection in
a video game format can promote positive attitudes aligned with
the museum’s mission. Since the game employed complementary
multiperspectivity, these results provide valuable insight into an un-
derexplored area of research: how different video game narrative
structures and mechanics can influence players’ attitudes.

Our findings on the impact of video games on explicit attitudes
are consistent with existing literature on the potential of video
games to drive attitudinal change [KRS*23]. Furthermore, they
contribute to the emerging understanding of how complementary
multiperspectivity promotes attitude change. This mechanism is
shared by both We Grew Up in War and the museum exhibition that
inspired it. These results strengthen the argument that complemen-
tary multiperspectivity can effectively promote changes in explicit
attitudes. Our findings also suggest that multiperspectivity had a
measurable effect on the affective component of explicit attitudes,
while cognitive and behavioral components showed no significant
change.

However, contrary to our expectations, the experimental inter-
vention did not lead to a significant change in players’ implicit atti-
tudes compared to the control group. Therefore, Hypothesis 2 was
not confirmed. These findings diverge from some meta-analytical
evidence suggesting that video games can influence implicit atti-
tudes [KR§*23], but the results are consistent with recent studies
employing contradictory multiperspectivity that did not confirm
such an effect (e.g. [KMV*24, KgMBZI]). To our knowledge, no
prior studies have specifically examined the impact of complemen-
tary multiperspectivity on implicit attitudes, limiting direct com-
parisons.

Implicit attitudes are thought to shift through repeated co-
occurrences of a target concept with positively or negatively valued
stimuli. We propose two main reasons why this shift may not have
occurred in our study. First, the video game format used is rela-
tively complex, presenting a broad range of interconnected topics
and narrative elements. As a result, the associative links needed to
influence implicit attitudes may have been diluted among compet-
ing themes. Second, the duration of the intervention may have been
too short to allow for the repeated associative exposure typically re-
quired to produce measurable changes in implicit attitudes. While
our game incorporated associative mechanisms, the limited expo-
sure time may have reduced their effectiveness. Although these

© 2025 The Author(s).
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changes did not reach statistical significance, the observed trend
offers tentative support for this interpretation, which should never-
theless be treated with caution. To clarify the relative impact of nar-
rative complexity and intervention length, future research should
replicate the study using the full version of the game and a longer
play session.

Contrary to our expectations, more polarized participants
showed a greater trend toward attitude change. As the effect was
in the opposite direction of our hypothesis, it cannot be consid-
ered statistically significant. This unexpected pattern may reflect
stronger emotional engagement with the game’s narratives, poten-
tially overriding credibility bias. In contrast, less polarized partic-
ipants may have been less invested. Further research is needed to
explore this possibility.

6.2. Limitations

This study has several limitations. First, our participant sample con-
sisted exclusively of high school students from Sarajevo. A replica-
tion study using a different research sample, especially from areas
not recently affected by war, might yield different results and help
strengthen the generalizability of the findings. Second, we tested
only a short version of the game (approximately 15% of the fi-
nal content) due to the time constraints. Future studies could as-
sess the effects of the full game. Third, we did not test whether
the affective change was significantly greater than the others, lim-
iting direct comparison across components. Fourth, the polarized
group included both strongly positive and negative baseline atti-
tudes, which may have obscured distinct response patterns. Fifth,
our sample size was relatively small for evaluating Hypothesis 4.

6.3. Conclusion and Implications

Building on the results of this empirical study, video games rep-
resent a promising format for shaping players’ attitudes on diffi-
cult topics. Their narrative and mechanical languages enable the
integration of multifaceted topics and even the replication of mu-
seum curatorial practices. In this case study, we focused on the so
far under-researched area of complementary multiperspectivity in
video games, which was shown to be capable of influencing play-
ers’ explicit attitudes, although not their implicit ones.

These findings suggest that video games can replicate the posi-
tive messaging embedded in museum exhibitions. As such, they of-
fer a way to extend a museum’s mission beyond its physical limits.
Conversely, video games can also be enriched by the careful, well-
researched narratives developed in museum work, creating an ideal
synergy between museums and video game studios while raising
awareness about important social and cultural issues. By bridging
the worlds of digital storytelling and cultural heritage, video games
offer a transformative opportunity to reach and inspire new gene-
rations across geographical boundaries.
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