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Abstract—Digital intercultural training tools play an important role in helping people to mediate cultural misunderstandings. In recent

years, these tools were made to teach about specific cultures, but there has been little attention for the design of a tool to teach about

differences across a wide range of cultures. In this work, we take the first steps to create a digital self-contained culture-general training

tool. In the first part of the article, we focus on different aspects and methods of intercultural training. This information is then used in

the second part to evaluate the effect of these different methods on the perception of behaviour in misunderstandings. We found that

experiential and story-based approaches may lead to different perceptions of participants. In the third part, we expanded on these

critical incidents, and incorporated virtual characters, to evaluate if experiential incidents in an embedded story can lead to an

attribution of perceived differences in behaviour to specific differences in culture and to users becoming less judgemental of

inappropriate behaviours by people from different cultures. The results suggest that the tool had some effect, but that a debriefing

relating the general differences to specific instances would be beneficial.

Index Terms—Social and behavioural sciences, social issues, computer-assisted instruction
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1 INTRODUCTION

IT is becoming increasingly important that people fromover
the globe are able to work and live together. In 2010 alone,

out of the 501 million people living in Europe, 47 million
were born in a different country than the one they are staying
in [1]. If you are from Europe, sooner or later youwill have to
interact with people from other countries.

Interacting with people from different cultures may
broaden your horizon, but it may also lead to social stress;
integration is not always a smooth process and cultural dif-
ferences may lead to misunderstandings or even conflicts. If
such problems keep occurring, they may eventually lead to
the creation of negative stereotypes, which may then influ-
ence future interactions with people from those cultures.

Adept management of intercultural encounters poses
great demands on people who are to interact with people
from other cultures. A psychological framework for behav-
ioural components of such socio-cultural interactions is pro-
vided by culture learning theory. This theory draws on
social psychology, social skills, and interpersonal behaviours

[2], to describe social processes taking place between people
that are new to a given culture andmembers of that culture.

According to culture learning theory, intercultural inter-
actions closely resemble any other type of social interactions
in that they can be easily disruptedwhen the parties engaged
fail to regulate the interaction appropriately. Generally, this
occurs when they are not familiar with conventions that
guide the other’s behaviour; when people from different cul-
tural backgrounds violate each other’s expectations, effective
intercultural interactionsmay be endangered.

The term ‘conventions’ in this context is closely related to
our interpretation of the concept of ‘culture’, which, in this
work, we consider to be the “collective programming of the
mind distinguishing the members of one group or category
of people from others” [3]. This ‘programming of the mind’
can take on different manifestations [4], which Hofstede
et al. [3] divide into practices and values.

Practices are the visible manifestation of culture, e.g. the
way people from a certain culture behave. These may entail
norms concerning the expression of emotions, proper use of
posture, and performance and appropriateness of various
routines, for example greetings [5].

Values are a less visible manifestation of culture, i.e., the
beliefs of a group of people. Hofstede et al. [3] mention that
values are “broad tendencies to prefer certain states of affairs
over others”. These values help groups to determine the dif-
ference between right and wrong, and, as a result, help to
determine which behaviours are considered appropriate in
different social contexts. In contrast to practices, values do
not vary per culture, as they are the “core of the culture”.

It is difficult to determine the precise relationship
between values and practices as they are artificial constructs
used to describe differences among groups of people. In a
sense, values influence which practices are considered
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appropriate, but they do not determine the specifics of those
practices; based on the same underlying values, different
practices may arise (even within the same group).

In the past few years, intercultural training has played an
important role in presenting and explaining the practices
and values of certain cultures; best practices have shown
short-term and long-term benefits [6], enabling people to
become more competent at interacting with people from dif-
ferent cultures. Often, the trainees’ interpretations of behav-
iours in intercultural situations are challenged, which help
them to understand the differences between another culture
and their own [7].

This process usually happens as part of what Fiedler
refers to as so-called critical incidents [8]. Learning from
these incidents usually involves two steps 1) trainees need
to become or made aware of misunderstandings or conflicts
that occurred during an interaction between people from
different cultures, and 2) they need to understand the
underlying reasons for these misunderstandings, i.e., relate
the differences in behaviour or interpretation to specific dif-
ferences in culture (a so-called debriefing).

Traditionally, this form of intercultural training requires
professional trainers to lead training sessions, and profes-
sional actors, or fellow trainees, to participate. Those
involved are required to be in the same location at the same
time. This can lead to training sessions being very expen-
sive, time-consuming, and difficult to organise.

To deal with these potential problems, researchers have
been looking into creating digital intercultural training tools
that enable interested people to train their ability to deal
with misunderstandings due to differences in culture with-
out having to attend a potentially expensive on-site training
session. Such a tool would need to be self-contained, as
interested people should be able to run these digital tools
on their own (for example from their own personal com-
puter or smartphone).

Since one cannot employ actors or recruit other partici-
pants in a self-contained digital tool, there is a need for these
tools to simulate social interaction to ensure that trainees
can experience situations in which expectations are violated
due to differences in culture. Usually so-called virtual char-
acters are employed, which are able to behave according to
a set of pre-defined rules. The advantage of using virtual
characters over for instance videos of real-life actors is that
it is more scalable; for each new situation videos would
have to be made, involving real-life actors (preferably the
same as before), while virtual characters can be re-used rela-
tively cheaply. As the training should be validated, there are
likely to be a large set of iterations in the design of such a
tool, and using professional actors can get very expensive.

There are several examples of digital intercultural training
tools incorporating virtual characters, and they have very dif-
ferent applications: learning specific foreign languages in an
embedded cultural context [9], for example TLCTS/OLCTS
[10]; teaching about the cultural heritage of specific countries
[11]; integrating a specific cultural influence for different edu-
cational purposes [12]; adapting to the user’s specific cultural
background [13]; teaching about the behaviours that are con-
sidered appropriate in a specific culture, for example ELECT
BiLAT [14] (for a more detailed overview of the develop-
ments in this field, see work by Lane andOgan [15]).

The strength of these tools is that they are quite effective
at preparing trainees to interact with people from a specific
culture. However, most of the knowledge and skills
acquired from these tools would not apply to different cul-
tural contexts. In other words, if a trainee had to interact
with people from another culture later on, they would have
to find and use another training tool for that culture.

At the moment, there are no digital training tools that
take a so-called culture-general approach, i.e., training to
interact with people from a wide range of cultures. Such a
tool would not focus on teaching about practices particular
for a certain culture, but rather teach people how to better
deal with misunderstandings due to culture that occur dur-
ing interactions with people from a wide range of cultures.

At the moment, there is little knowledge on how to create
a digital culture-general training tool. As such, in this arti-
cle, we will take the first steps in the design of such a tool.
In the first section, the theoretical background, we discuss
the aims of our training tool, compile a set of requirements
based on these aims, and discuss the theory relevant to
those requirements. In the second section, we discuss our
first experiment, in which we create a set of critical incidents
based on the requirements, and compare different presenta-
tion styles of critical incidents to see which is the most effec-
tive at achieving our aims. In the third section, we discuss
our follow-up experiment, in which we created a digital
self-contained prototype, based on the results of the first
experiment, and evaluated it to determine whether the pro-
totype can be used as-is, to achieve our aims.

2 THEORETICAL BACKGROUND

The goal of our training tool is to create an overall improve-
ment of people’s performance in intercultural situations. In
this section, we will first define what this desired
‘improvement’ actually is.

As a starting point for our research we took the Develop-
mental Model of Intercultural Sensitivity (DMIS) [16], [17].
In this model, a traveller in a foreign country will go quite
linearly through six stages: denial, defence, minimization,
acceptance, adaptation, and integration. These stages range
from not being aware of differences due to culture, to being
aware of these differences and considering the other culture
to be inferior, to accepting that there are differences and
that the other culture isn’t inferior or superior, to fully
embracing the world view of another culture.

Although the model is strong in modelling systemic
stages of change, and helps to classify attitudes towards peo-
ple from other cultures, there are drawbacks to using it to
define the learning outcomes of an intercultural training
tool. First, it does not specify the learning outcomes that facil-
itate or moderate the course of such a change [18]. Second,
the DMIS assumes that people progress from one cultural
learning stage to the next in a predetermined order. At this
point, there is no clear empirical evidence that the acquisition
of intercultural sensitivity follows such a linear path.

To deal with these two drawbacks, we considered it
important to specify the learning outcomes that we would
need to target. In their work, Kraiger et al. [19] mention that
there are three different types of learning outcomes, namely
cognitive, affective, and behavioural outcomes.
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Cognitive learning outcomes relate to increasing a train-
ee’s knowledge or understanding about a certain topic. In
the literature on intercultural training, this process is some-
times referred to as increasing one’s ‘intercultural
awareness’ [20], [21]. Awareness in the context of intercul-
tural training indicates that people need to be prepared for
self-reflection as they try to understand the influence of
their cultural background on the way they perceive, inter-
pret, and act out behaviour. This will require trainees to
‘become aware of’ differences and similarities between their
own cultural background and that of other people [22]. An
important first step in this process is that trainees actually
notice differences in behaviours between people from dif-
ferent cultures [17]. Typically, a culture-specific tool would
focus on increasing an understanding of the practices that
are considered appropriate in a specific culture. Instead, we
would like to help trainees to understand how people from
different cultures perceive and interpret similar social situa-
tions (for instance, how people from different cultures
would treat strangers).

Affective learning outcomes relate to making trainees
aware of their emotions and those of others. In the literature
on intercultural training, this process is sometimes referred
to as increasing one’s ‘intercultural sensitivity’ [20], [21].
Knowledge of differences in culture does not necessarily
prevent conflicts and misunderstandings from affecting
trainees emotionally. Trainees will also need to become less
judgemental towards the behaviour of people from other
cultures, and try to be more empathic and attentive, or sensi-
tive, to the others’ perspective [22], [4], [23]. If we aim to
increase the competence of people to deal with misunder-
standings due to culture, it would be important to ensure
that our trainees are able to handle the negative emotions
that arise during these misunderstandings.

Behavioural learning outcomes relate to acquiring physi-
cal skills. In the literature on intercultural training, this pro-
cess is sometimes referred to as increasing one’s
‘intercultural competence’ [20], [21]. As this learning out-
come focuses on teaching specific behaviours, i.e., practices,
it falls outside of the scope in this work.

Based on these findings, we have determined the learn-
ing outcomes that we will target in our training tool:

� Awareness - Trainees should become aware of
differences across cultures;

� Sensitivity - Trainees should be able to observe
the behaviour of another group without feeling
prejudice.

2.1 Designing a Digital Culture-General Training
Tool

It is important to establish which elements need to be pres-
ent within the tool to meet these outcomes. The first is that
trainees should be confronted in some manner with an
interaction between one or more characters, involving a
misunderstanding or conflict due to culture. To ensure
learning accurate details about other cultures, it important
that these interactions are not based on hypothetical situa-
tions, or based on anecdotal experiences, but are instead
based on theoretical frameworks of culture (as also argued
by Fowler and Pusch [24]). By doing so we can strengthen

the relationship between cultural differences in the training
tool and cultural differences in real-life.

As such, these interactions should help users to become
aware that a misunderstanding of conflict has occurred;
become aware that the misunderstanding or conflict
occurred due to difference in perception, interpretation, or
agency rooted in cultural differences; and, understand that
the misunderstanding or conflict is based on a theoretically
valid manifestation of culture.

To ensure that trainees are able to do so, we need to
determine. . .

1) . . .the theoretical framework of culture to use, to help
ensure that a trainee is confronted with believable
and realistic interactions in which misunderstand-
ings due to culture occur.

2) . . .the way we present these interactions to the user;
what method of intercultural training can be used to
achieve our aims.

We will tackle these two problems in the coming
sections.

2.1.1 Theoretical Framework of Culture

It is important to use a theoretical framework of culture for
the design of an intercultural training tool. Through this
framework, we can ensure that trainees are confronted with
believable and realistic interactions in which misunder-
standings due to culture occur, which will then strengthen
the transfer of acquired skills to the real world.

As mentioned in the beginning of this article, we do not
intend to focus on teaching aspects of a single culture; rather,
wewant to focus on differences between a wide range of cul-
tures. In other words, we do not want to focus on the range
of practices that are considered appropriate in specific cul-
tures, but on the range of differences between cultures in
general (do note, to highlight these differences, we would
still need to instantiate the behaviours in practices; however,
these practices are not the focus of our work). In a review of
intercultural simulation games [24] the authors suggest that
the synthetic cultures created by Hofstede and Pedersen [25]
hold a lot of promise for the future of intercultural training
tools because of their theoretical value.

These synthetic cultures are based on the extremes of
Hofstede’s dimensions of cultures, which describe societal
issues, to which each society has found a shared solution
[3].1 Hofstede et al. have identified six dimensions of cul-
ture, namely (1) power distance, (2) individualism versus
collectivism, (3) masculinity versus femininity, (4) long-
term versus short-term orientation, (5) uncertainty avoid-
ance, and (6) indulgence versus restraint. Each culture has
been assigned a score on each of these dimensions based on
data of people from those cultures. As a result, each culture
can be classified according to their score, e.g. a culture can
be very masculine, very feminine, or, most likely, some-
where in between.

1. It is important to mention that there are some controversies sur-
rounding the model of Hofstede. However, its thorough emperical vali-
dation, its extensive use in cultural analysis, and its instantiation
through the synthetic cultures lend the model well for our work. For
more information on these controversies, and a rebuttal, see work by
Minkov and Hofstede [26].
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As a first step, we have only decided to incorporate the
first three dimensions into our training tool. We will discuss
these in more detail.

Power distance. deals with the extent to which less power-
ful members of a society expect and accept that power and
rights are distributed equally or unequally. For large power
distance, group membership is dependent on position in
society, and people from a ’lesser’ group are not consulted,
while for small power distance, people of a society can
expect to belong to any group, regardless of their position
in society.

Individualism versus collectivism. deals with the extent to
which members of a society feel responsible for themselves
or for the larger group they belong to. For individualism,
rights and obligations should be the same for all people,
while for collectivism, the boundary of the in-group is con-
sidered a moral boundary beyond which typical in-group
norms do not hold.

Masculinity versus femininity. deals with the extent to
which members of a society focus on performance and win-
ning or taking care of the weak. For masculinity, people in
general cannot be assumed to be trustworthy, men are sup-
posed to be tough, and women subservient, while for
femininity, there is a lot of focus on seeking consensus and
taking care for those who cannot take care of themselves.

The synthetic cultures have primarily been used in non-
digital intercultural training games [27].We build onprevious
work involving the use of synthetic cultures to create critical
incidents that feature differences across cultures according to
the dimensions of culture byHofstede et al. [28], [29].

2.1.2 Methods of Intercultural Training

The next step to creating an intercultural training tool is to
determine how the learning outcomes can be achieved.

To help users become aware of misunderstandings or
conflicts due to differences in cultures, trainers have devel-
oped different approaches for intercultural training, and
they mainly revolve around ‘learning by doing’ as opposed
to ‘learning by telling/showing’ or ‘experientally’ &
‘didactically’. This dichotomy has been very central to the
discussion of effective intercultural training tools [30].

The aim of experiential intercultural training is to have
the user learn about different cultures through life-like
interaction with (simulated) people from those cultures.
The aim of didactic intercultural training is to have the user
learn more about different cultures by providing them with
factual information about these cultures. We will now
describe these two approaches in greater detail.

An experiential approach to intercultural training rests
on the assumption that the best way to teach the trainees
about another culture is to make them experience this cul-
ture directly or through simulation [30]. Experiential meth-
ods include role plays, in which people act as if they were
engaged in a real cross-cultural encounter, simulation
games, most popular of which is BaFa BaFa [31], and other
intercultural exercises that are based on the content of a spe-
cific training session [7]. These activities are designed to
give the trainees a set of concrete skills that may be applied
in unfamiliar situations, and to practice them in a safe envi-
ronment that provides feedback [7].

Some intercultural training tools may focus on the inter-
actions between people with different cultural rules, but
others sometimes include a story-like environment. For
example, in ELECT BiLAT [14], American army soldiers are
prepared for conducting bilateral negotiations in Iraq. They
are guided through a story that might be similar to what
they would expect to find in Iraq, and during that story,
they have to interact with virtual characters that show
believable Iraqi behaviour. By experimenting with behav-
iours and perceiving what the virtual characters do, trainees
become more aware of the specific practices that are consid-
ered appropriate in Iraq.

Methods that are primarily didactic, aim at achieving a
cognitive understanding of a given topic by giving trainees
factual information about another culture [30]. This knowl-
edge is ordinarily distributed via lectures, written materials,
for instance books and videos, and field trips, but also
through self-assessment tools that allow for exploration of
the trainees’ private attitudes, case studies requiring the
trainees to find a solution to a cross-cultural issue, and criti-
cal incidents presenting conflicts stemming from intercul-
tural differences [7].

One example of a didactic training tool involving interac-
tions between people from different cultures is the Culture
Assimilator [8]. These assimilators have certain characteris-
tics (based on the description of critical incidents from
Flanagan’s work [32]):

“For the purpose of developing culture assimilators, the ideal
incident must describe (a) common occurrence in which a [trainee]
and a [person from a another culture] interact, (b) a situation
which the [trainee] finds conflicting, puzzling, or which is likely
to misinterpret, and (c) a situation which can be interpreted in a
fairly unequivocal manner, given sufficient knowledge about the
culture.” [8]

After a user has observed the relevant context, they can
then choose between four different responses, of which one
is considered correct. They then get feedback based on their
choice. Learning happens in three stages: first, when the
user becomes aware that their assumptions about the
behaviour within the critical incident are incorrect, second,
when the user understands what other assumptions they
should have made, and third, when the user understands
on which observations these assumptions can be based.

These Culture Assimilators may also be used in culture-
general training, for example through culture-general
assimilators [33]. The first of which was the Culture-general
assimilator created by Brislin [34]. Culture-general assimila-
tors are very similar to culture-specific assimilators, in so
far that they also feature critical incidents, and are presented
in a similar manner. The difference is in the fact that they
focus on themes that can be applied to interactions with
people from any culture, such as Anxiety or Prejudice.

In the last few decades, researchers have been trying to
decide whether an experiential or didactic approach yields
more effective intercultural training, but it seems there are
no clear answers.

Earley [35] was one of the first researchers to empiri-
cally compare an experiential approach to a didactic
approach. He contrasted two groups, one group that par-
ticipated in role-play simulations for intercultural train-
ing, and another group that received written materials,
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comparing the US to South Korea. Earley found that both
forms of training had a beneficial effect, but he did not
find any significant differences in effectiveness. Partici-
pants did prefer the experiential approach.

Pruegger and Rogers’ [36] research led to a different set
of conclusions. They contrasted four groups; the first two
groups participated in a role-play simulation for intercul-
tural training; the third group attended a lecture about dif-
ferences in culture; and a comparison group. The authors
concluded that experiential learning is significantly more
effective concerning attitude change in intercultural training
experiences than didactic learning.

2.2 Conclusion

It is clear that the different methods of intercultural training
may lead to different results in different contexts, and as
such, it is important to understand which method is most
useful in the design of our tool.

In the first experiment, we have used the synthetic cul-
ture descriptions to create a set of believable critical inci-
dents that are then presented to users in different styles
(that vary based on the methods of intercultural training).
While it is important that these incidents are able to make
trainees become aware of misunderstandings and conflicts
due to differences in culture, we first focus on determining
the impact of the different methods of intercultural training.

In the second experiment, we will create additional inci-
dents in a virtual prototype, again using the synthetic cul-
ture descriptions, and evaluate whether the prototype can
be used to achieve the intended learning outcomes.

3 EXPERIMENT 1

In the first experiment, we take the first steps in the design
of a digital culture-general training tool. We have already
determined that it is important that trainees become aware
of misunderstandings between people from different cul-
tures. That way, we can teach trainees about differences
across cultures, and make them understand how people
from those cultures respond to similar social situations.

As a first step, we need to determine the effect of differ-
ent methods of intercultural training on how participants
perceive and interpret interactions between people from dif-
ferent cultures. To do so, we have created two critical inci-
dents in which a misunderstanding may occur due to a
difference in culture, adapted these incidents to represent
the methods of intercultural training described in the theo-
retical background, and evaluated the effect of these differ-
ent incidents on the perception of participants. These
critical incidents do not yet involve virtual characters, but
are instead scripted and text-based.

We have decided to model the experiential approach
similar to existing intercultural training tools using role-
play (but smaller in scope). In experiential critical incidents,
users should feel like they are participating in real interac-
tions, and feel that they are in charge of their own behav-
iour. As such, these critical incidents are presented in a
first-person perspective, i.e., ’you’ versus ’he’, and users can
select one of four possible actions, which lead to different
outcomes for each action.

We have decided to model the didactic approach similar
to Culture Assimilators. In didactic critical incidents, users
should not feel like they are the one participating in an
interaction. As such, these critical incidents are presented in
a third-person perspective, i.e., ’he’ versus ’you’, and users
cannot change the outcome; instead, the users are presented
the outcome that was chosen by the designers to be the
most conflicting out of the four actions available in the expe-
riential incidents. Do note, in contrast to regular didactic
approaches, we are not offering additional reflective ques-
tions after the incident. This is why we will refer to these
incidents as non-experiential in this article.

An additional component that we have chosen to vary is
story. We found that existing intercultural training tools
sometimes include an overarching story that is used to con-
nect critical incidents, for example in ELECT BiLAT [14],
while this is not included in other tools, such as in the Cul-
ture Assimilators. It may be that including such a story also
influences the perception of trainees, so it is important to
check the impact of story components as well. In the story
conditions, the users are told that they are searching for
their grandfather’s long lost treasure. Before and after each
incident, they will read how that incident relates to their
treasure hunt and what they do in-between. In the non-story
conditions, participants only deal with the incidents; there is
no story before and after each incident.

Based on these variations, we created a between-group
design in which participants are assigned to different exper-
imental conditions. There are five different conditions, and
they can be found in Table 1. Condition 1 to 4 feature com-
parable incidents; they have similar content, but just vary in
style and interaction. In condition 5, the user is only pre-
sented in-between texts of the story conditions; whenever a
critical incident would normally occur, it is skipped.

3.1 Modelling the Incidents

In the first critical incident, we have decided to model one
aspect of individualism, namely the boundary between in
and out-groupmembers. Themain character, who is lost and
needs directions, comes from an individualistic culture, and
goes up to some strangers and asks them for directions. The
characters he will have to interact with are from a collectivis-
tic culture, and do not feel it is their obligation to help.

In the second critical incident, we have decided to model
one aspect of power distance, namely the influence of status
on behaviour. The main character, who needs permission
from someone with a high status, comes from low power
distance culture, and asks for permission as if he were an
equal. The characters he will have to interact with are from
a large power distance culture, and feel that they should be
treated with some more respect.

TABLE 1
Different Components in Each Condition

Type of Critical Incident Story

Condition 1 Experiential No Story
Condition 2 Experiential Story
Condition 3 Non-experiential Story
Condition 4 Non-experiential No Story
Condition 5 No critical incident Story
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In the experiential incidents, the user can select one
action per incident, and, depending on that action, a corre-
sponding outcome. For more information on the contents,
see the online experiment.2

3.2 Evaluation

Since we are interested in evaluating the perception of the
participants, we have included certain types of questions
that measure different aspects of the interaction. In particu-
lar we are interested to understand the impact of the differ-
ent methods of intercultural training on the perception of
the participants in the context of misunderstandings due to
culture. Questions asked ranged from ’not at all’ to ’very
much’ (five-point Likert scale).

Do note, in the non-experiential conditions, the word
’you’ is replaced by ’Bob’, the name of the main character of
the non-experiential conditions. Further information about
the evaluation can be found in the online link for the
experiment.

� Questions related to the cultural aspects used to
model the incident; this would be group member-
ship for the first critical incident, and status differen-
ces for the second critical incident;

� Questions related to the participant’s perception of
the appropriateness of their own behaviour, and that
of the behaviour of other characters in the incident;

� Questions related to the affective relationship with
the other characters, and the underlying reasons for
their behaviour.

3.3 Results

3.3.1 Participants

To attract a broad range of participants, we used social
media and online experimental databases to gather partici-
pants. In total, 228 participants between 15 and 69 years old
took part in our online study (142 females; mean age: 27.6;

SD age: 11.5). There were 55 participants in Condition 1, 35
participants in Condition 2, 31 participants in Condition 3,
52 participants in Condition 4, and 55 participants in Condi-
tion 5. Participants were randomly assigned to these condi-
tions (there was a higher drop-out rate in condition 2 and 3;
we believe this is due to the length of these conditions).

The participants came from 29 different countries, rang-
ing from the Netherlands, Turkey, United Kingdom, United
States, Germany, etc. (around 40 percent of the participants
came from the Netherlands, and there were no more than
15 participants from each other country). While the group is
culturally diverse, it is not as large or as representative as
we would like; the sample size is not large enough to
deduce generalizable conclusions (for a global population).

3.3.2 Comparison of Conditions

To test for significant differences between the story and non-
story conditions (1 versus 2 & 3 versus 4) and the experiential
and non-experiential conditions (1 versus 4 & 2 versus 3) in
participants’ responses, Mann-Whitney U tests were con-
ducted to find if there were significant differences in partic-
ipants’ responses as a function of the experiential and story
components. We also looked at the impact of the critical inci-
dents (Condition 2 versus 5 & 3 versus 5), but we did not find
any significant results. For the first set of comparisons, we
foundmany results, and have chosen to summarise the find-
ings in Tables 2 and 3. More specific results, including the p-
values, can be found in the following sections.

Story versus Non-Story
Critical Incident 1
The participants of the story condition (condition 2,

choice 1) . . .

� found that the barman made them feel more a part of
the group in the bar (p = 0.005, U = 86.5, z = �2.83, r
= �0.46);

� thought the people at the tableweremore offended by
their actions (p<0.001, U = 56, z =�3.92, r =�0.64);

� would be less likely to choose the same behaviour
again (p = 0.006, U = 88, z = -2.94, r = -0.48);

TABLE 2
Significant Differences on the Comparison between Experiential versus Non-Experiential Incidents and Story versus Non-Story

Incidents for the First Critical Incident (Table is Written from the Perspective of Experiential and Story Conditions)

Question Exp. (versus non-exp.) Story (versus non-story)

How friendly did the people sitting at the table appear to be? - More (p < 0.05)
Did the barman make you feel a part of the group in the bar? - More (p < 0.01)
Did the people at the table make you feel a part of the group in
the bar?

More (p < 0.05) -

Do you think the people sitting at the table behaved the way
they did because of their personality and character?

- Less (p < 0.05)

Do you think the people sitting at the table behaved the way
they did because in their culture they come from that is the way
people behave?

More (p < 0.05) -

Did the people sitting at the table seem to be offended by your
behaviour?

- More (p < 0.01)

Do you think you behaved appropriately in the bar? Less (p < 0.01) -
Would you choose the same behaviour again if you were in the
bar again?

- Less (p < 0.01)

Do you think the people sitting at the table responded
appropriately?

More (p < 0.01) More (p < 0.05)

2. goo.gl/aQIQZy
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. . .than in the non-story condition (condition 1, choice 1).
The participants of the story condition (condition 2,

choice 2) . . .

� thought the people at the table were friendlier (p =
0.023, U = 22.5, z = �2.36, r = �0.51);

� thought the people at the table behaved the way they
did because of their personality and character less (p
= 0.034, U = 24, z = �2.21, r = �0.48)

. . .than in the non-story condition (condition 1, choice 2).
The participants of the story condition (condition 3). . .

� thought the people at the table acted more appropri-
ate (p = 0.014, U = 558, z = �2.46, r = �0.27)

. . .than in the non-story condition (condition 4).

Critical Incident 2
The participants of the story condition (condition 2,

choice 1). . .

� found the park supervisor more trustworthy (p =
0.028, U = 67.5, z = �2.36, r = �0.40)

. . .than in the non-story condition (condition 1, choice 1).
The participants of the story condition (condition 3). . .

� were less likely to choose the same behaviour if they
were to ask the supervisor again (p = 0.005, U = 516,
z = �2.83, r = �0.31)

. . .than in the non-story condition (condition 4).

Experiential versus Non-Experiential
Critical Incident 1
The participants of the experiential condition (condition

1, choice 3). . .

� felt that the people at the table made them feel more
a part of the group (p = 0.025, U = 412.5, z = �2.24,
r = �0.26);

� thought that the characters sitting at the table
behaved the way they did because in the culture
they come from that’s the way people behave more
(p = 0.024, U = 390, z = �2.26, r = �0.26);

� thought that their behaviour in the bar was less
appropriate (p = 0.005, U = 355, z = �2.82, r = �0.33);

� thought the people at the table acted more appropri-
ate (p = 0.001, U = 294, z = �3.43, r = �0.4)

. . .than in the non-experiential condition (condition 4).
The participants of the experiential condition (condition

2, choice 3). . .

� felt that the people at the table made them feel more
a part of the group (p = 0.017, U = 294, z = �3.43,
r = �0.4)

� thought the people at the table acted more appropri-
ate (p = 0.031, U = 41, z = �2.27, r = �0.37)

. . .than in the non-experiential condition (condition 3).

Critical Incident 2
The participants of the experiential condition (condition

1, choice 2). . .

� felt that the park supervisor had a higher social sta-
tus than their own (p = 0.005, U = 143, z = �2.78,
r = �0.35)

. . .than in the non-experiential condition (condition 4).
The participants of the experiential condition (condition

2, choice 2). . .

� felt that the park supervisor had a higher social sta-
tus than their own (p = 0.011, U = 62, z = �2.71,
r = �0.43);

� thought that they behaved more appropriately with
the park supervisor (p = 0.028, U = 72, z = �2.23,
r = �0.35);

� were less likely to choose the same behaviour if they
were to ask the supervisor again (p = 0.003, U = 52,
z = �2.92, r = �0.46)

. . .than in the non-experiential condition (condition 3).

3.4 Discussion

As can be seen from the results, we were able to find differ-
ences between the experiential and non-experiential condi-
tions and the story and non-story conditions. While it is
hard to conclude the specific influence, we can see there is a
difference in how participants perceive the behaviour of the
characters in the scenario and how they perceive their own
behaviour. This is important, as it means that the different
intercultural training methods can lead to different percep-
tions of similar social interactions.

With regard to the behaviour of the characters in the
scenario in the story conditions, participants found the
characters to be more friendly and trustworthy, that they
behaved more appropriate, made them feel more part of
the group, and attributed their behaviour less to due to
personality and character. Concerning the perception of
their own behaviour, the participants considered the
characters to be more offended by their actions, and were

TABLE 3
Significant Differences on the Comparison between Experiential versus Non-Experiential Incidents and Story versus Non-Story

Incidents for the Second Critical Incident (Table is Written from the Perspective of Experiential and Story Conditions)

Question Exp. (versus non-exp.) Story (versus non-story)

I felt that the park supervisor had a [much
higher/much lower] social status than me.

Higher (p < 0.05) -

How trustworthy did the park supervisor
appear to be?

- More (p < 0.05)

Do you think you behaved appropriately
with the park supervisor?

More (p < 0.05) -

Would you choose the same behaviour again
if you were interacting with the park super-
visor again?

Less (p < 0.01) Less (p < 0.01)
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less likely to choose the same behaviour again in the
story conditions.

With regard to the behaviour of the characters in the sce-
nario in the experiential conditions, participants found that
the characters made them feel more a part of the group, that
they behaved more appropriate, and attributed their behav-
iour more to the culture they’re from. Concerning the per-
ception of their own behaviour, the participants considered
their behaviour both less and more appropriate, and were
less likely to choose the same behaviour again in the experi-
ential conditions.

Again, it is hard to conclude the specific influence, as the
results vary across different scenarios and different choices.
In general, the results may be interpreted as follows: 1) the
characters were perceived more positively (more friendly,
welcoming, appropriate) and 2) the participants were more
critical of their own behaviour (less likely to choose again,
less appropriate) in some of the story and experiential con-
ditions. Do note, these conclusions cannot be made for expe-
riential and story conditions in general; additional
evaluations, with larger groups of participants and different
critical incidents, would be required to determine the exact
effect of these intercultural training methods. For now, we
can conclude that it is important for other researchers and
practitioners to do similar evaluations for their intercultural
training tools.

From the perspective of theory, these results are consis-
tent with the work of Moreno and Mayer [37], who found
that deeper learning, and accordingly more impact, happens
when “the student is addressed as a participant, rather than
as an observer”. They also conclude that incorporating self-
referencing into a training tool helps to increase the mental
interaction of the learner. A high level of self-reflection is
important for intercultural training, as this awareness is vital
for recognizing whether there has been a conflict or
misunderstanding.

Some limitations need to be mentioned about our experi-
ment. The first is, it was conducted with text-based critical
incidents, to avoid the effects of visualisation on the interpre-
tation of the participants. As a result, the results might not
apply to a virtual environment. The second is, we only
looked at the relative values of the user’s interpretation; we
did not measure if participants were actually aware of a mis-
understanding. This might yield interesting insights into the
effectiveness of different methods of intercultural training.

4 EXPERIMENT 2

We used the results from the first experiment to design a
digital prototype for culture-general training, henceforth
called Traveller. Traveller was developed as part of the
European project eCute,3 and its content is partly based on
expanded versions of the incidents presented in the first
experiment and a collection of new incidents. There is now
also a larger back-story, giving the playing more context
and an additional drive to progress through the incidents.
Traveller includes so-called virtual agents that are able to
make decisions autonomously depending on the context
and the selected cultural profile (see Fig. 1). There are many

components in Traveller, for more information about Trav-
eller as a whole, see previous work [38]; for now we will
only focus on the scenario of Traveller.4

In Traveller, the user take a role of a young person, who
has to travel the world in search of his grandfather’s trea-
sure, by interacting with people from three different coun-
tries/cultural backgrounds.

There are two goals of this experiment: the first is to eval-
uate whether going through Traveller can lead to users
attributing perceived differences in behaviour or interpreta-
tion to differences in values across cultures, and the second
is to evaluate if this awareness of differences may lead to
users becoming less judgemental of inappropriate behav-
iours (the two learning outcomes established in chapter 2).

Usually, intercultural training includes a debriefing, help-
ing the user to bridge this gap between the perception and
interpretation of behaviour and the actual intentions behind
that behaviour. Since our training tool is meant to be self-
contained, it is not yet clear how such a debriefing should be
structured. Therefore we are focusing on the tool as-is, to
evaluate its effect on users; this will help us in future work to
establish the requirements of a debriefingmethod.

To evaluate Traveller, we need to understand how Trav-
eller affects the perception of users. We have done so by
randomly assigning participants to one of two groups: the
first group answered the evaluation questions without
going through Traveller, and the other group went through
Traveller and answered the evaluation questions after-
wards. In the rest of this article, we will refer to the first
group as the ’group without Traveller’, and the second
group as the ’group with Traveller’. This was chosen
instead of a typical pre- and post-test experiment, because
the questions would notify the users of our experimental
intent, and may have led to users attributing all the behav-
iour in the scenario to cultural differences.

We conducted the experiment at a university in Germany
with international students and at two universities in the
Netherlands with Dutch students. Our expectations were
that, since we are targeting basic elements of intercultural
training, the international students would not show as
much change with or without Traveller as the Dutch

Fig. 1. Example of an interactionwith virtual characters in a critical incident.

3. http://traveller.ecute.eu/ 4. Traveller can be downloaded at: goo.gl/kgn5Ib
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students would show. As such, we would expect there to be
more differences between both groups in the condition
without Traveller than in the condition with Traveller. We
defined the hypotheses of this research as follows:

Hypothesis 1 (H1) There will be no significant difference
between the results of the test with and without Traveller
for the international students.

Hypothesis 2 (H2) The Dutch students will score signifi-
cantly higher on the results from the test with Traveller
than on the test without Traveller.

4.1 Modelling the Incidents

The user will go through three different countries within
Traveller, and the people from each of these countries have
a different ’culture’. By this, we mean that the characters
from a country will perceive, interpret, and behave differ-
ently than characters from the other countries. The differen-
ces between the cultures are based on the three dimensions
described in Section 2.2: Individualism versus Collectivism,
Masculinity versus Femininity, and Large Power Distance
versus Smaller Power Distance.

There are two ways that we have instantiated the dimen-
sions in Traveller. The first is through the behaviour of the
virtual characters, with which users will interact during
their travels, and the primary reason for a misunderstand-
ing or conflict in each incident. Due to the scope of this arti-
cle, we have chosen not to focus on the design of these
virtual characters, and instead refer to our other work for
more information [39], [40].

In short, the characters behave in a certain manner
according to their cultural background. Individualistic
agents focus more on the task at hand than personal rela-
tionships, and treat strangers differently from acquaintan-
ces. Masculine agents resolve conflicts by fighting them out,
and are less likely to forgive a person who has behaved
inappropriately. Large power distant agents consider peo-
ple that are more powerful as more important than less
powerful people are, and they are less likely to consult the
opinion of subordinates.

The dimensions of culture and the synthetic cultures
were instantiated in the critical incidents as follows:

4.1.1 First Country (Collectivistic, Masculine, Small

Power Distance)

First incident: The user is lost, and needs directions to find his
hotel, so he enters a bar in which two strangers are deep in
conversation. This incident is about task orientation, does
the user go directly to the characters in the back, to ask them
for directions, or does he wait at the bar for the barman; and
about the boundary between in and out group. In this case,
the collectivistic characters arewary of strangers, and believe
that they are not responsible for helping them out.

Second incident: The user needs permission to enter a
wildlife park, and has to ask permission from the supervisor
of the park at a formal event (which is held in a museum).
This incident is primarily about the effect of status on
behaviour: do you approach the supervisor casually, and
ask him for permission, or do you approach his assistant,
who can introduce you to the supervisor. In this case, the
small power distant characters pay much attention to

differences in status: the user should just walk up to the
supervisor and ask him for help.

Third incident: The park supervisor accidentally knocks
over an artefact. This incident is primarily about forgiving
versus blaming: does the supervisor blame an employee of
the museum, or does he accept responsibility. In this case,
the masculine characters try to shift blame to others.

4.1.2 Second Country (Individualistic, Masculine, Large

Power Distance)

First incident: The user is on a train, and after a visit from a
train conductor, discovers that he has bought a wrong
ticket. This incident is primarily about forgiving versus
blaming: is he blamed for not having a proper ticket, and
told he has to pay a fine, or is he forgiven, and all is well. In
this case, the masculine characters confront the user, and
fine them for their behaviour.

Second incident: While the user is working in a restaurant,
he will have to decide which customer to help first. This inci-
dent is primarily about the effect of status on behaviour and
task orientation: does one help the elder people, who entered
the restaurant last, before the younger people, who entered
the bar first, or the other way around. In this case, the charac-
ters prefer that the elder people should be served first.

4.1.3 Third Country (Individualistic, Feminine, Small

Power Distance)

First incident: While climbing a mountain, his guide has an
accident, and is unable to continue. This incident is primar-
ily about winning versus caring and task orientation: does
the user leave the guide behind, and travel up the mountain
alone, or does he take care of the guide. In this case, the
character believes that it is more important to help those in
need, instead of purely focusing on the goal.

Second incident: After trying to climb the mountain, the
user is invited to a feast, and has to make a toast. This inci-
dent is primarily about the effect of status on behaviour and
winning versus caring and task orientation: does he wait for
the elder to make a toast or does he make a toast himself,
and, if so, does he toast to success, or the people he has met
in his adventures. In this case, he is expected to make a toast
to his friends.

Most of the cultural profiles used in the critical incidents
are not yet validated.We have recently evaluated the first crit-
ical incident between participants from an individualistic and
collectivistic culture, and the results suggest that the behav-
iour of the characters is representative of individualism ver-
sus collectivism (Mascarenhas et al., n.d.). In future work we
will validate the cultural profiles used in the other incidents.

4.2 Evaluation

As described in the beginning of this article, we are inter-
ested in evaluating if Traveller contributes to users attribut-
ing the perceived differences in behaviour or interpretation
during the tool to the specific differences in culture that we
have used to model the incidents & if users become less
judgemental of the ‘strange behaviours’ of another group.

To measure whether we succeeded at these two aims, we
have included two types of evaluation. The first focuses on
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the intercultural awareness learning outcome, involving
questions related to general differences in culture, and the
second focuses on the intercultural sensitivity learning out-
come, involving questions related to the affective aspects of
norm violations. After these questions, participants were
then also asked about their experiences in a short interview.

With regards to the norm violations, we used cultural
vignettes. These vignettes, short stories about people inter-
acting, use a norm violation as a probe to measure the affec-
tive stance of people towards ’deviant’ behaviour. Since we
did not find any significant results for this evaluation, we
have not included additional information on the vignettes.
For more information on the vignettes, see the work by
Kappas et al. [41].

4.2.1 General Differences in Culture

During their run through Traveller, trainees are not told in
abstract forms about general differences due to cultures, but
they do encounter them in the game. Encountering these
differences could then lead to a stronger representation of
general differences in culture, as determined by a change in
the probability/frequency that these behaviour could hap-
pen in real-life; a so-called availability heuristic. Do note,
there are no ‘correct’ answers, rather, we are primarily inter-
ested in the comparison between the two conditions, not the
absolute values.

The questions were based on the description of the syn-
thetic cultures (and correspondingly, the dimensions of cul-
ture) that were used in the creation of the incidents.

The following questions were rated on a scale from 0 to
100 percent:

� CQ1 - How often do people from other cultures focus
on the task-at-hand rather than personal relations?

� CQ2 - How often do people from other cultures treat
strangers differently from acquaintances?

� CQ3 - How often do people from other cultures
resolve conflicts by fighting them out?

� CQ4 - How often do people from other cultures for-
give a person who has just behaved inappropriately?

� CQ5 - How often do people from other cultures con-
sider more powerful people as more important than
less powerful people?

� CQ6 - How often do people from other cultures con-
sult the opinion of subordinates?

These questions are based on the primary descriptors of
the synthetic cultures that are also present in Traveller (for
more information, see the synthetic culture descriptions [27]).

4.3 Results

4.3.1 Participants

In total, 137 participants between 17 and 28 years old took
part in our study. There were two groups, international stu-
dents from Jacobs University in Bremen, Germany (n = 74;
51 females; mean age 19.89; SD age: 1.60) and Dutch stu-
dents from both Universities in Groningen, the Netherlands
(n = 63; 20 females; mean age 21.89; SD age: 2.65). There
were 43 students from Jacobs University in the ’without
Traveller’ condition and 31 students in the ’with Traveller’
condition; there were 37 students from the Universities of

Groningen in the ’without Traveller’ condition and 26 stu-
dents in the ’with Traveller’ condition. Students joined vol-
untarily, and received a small monetary incentive for their
effort. One participant was removed from the data due to
the participant not belonging to the target group.

4.3.2 General Differences in Culture

International students. To test for significant differences
between the results with and without Traveller for the inter-
national students, both the t-test (CQ1 and 6) and the Mann-
Whitney U test (CQ2, 3, 4 and 5) were conducted.5 We
found no significant differences.

Dutch students. To test for significant differences between
the results with and without Traveller for the Dutch stu-
dents, both the t-test (CQ1 and 6) and the Mann-Whitney U
test (CQ2, 3, 4 and 5) were conducted. We only found a sig-
nificant difference for CQ1 “How often do people from
other cultures focus on the task at hand rather than personal
relations?” Dutch participants rated this question signifi-
cantly higher after having gone through Traveller condition
(p: 0.020; mean without: 47.97, mean with: 58.31).

Comparison international and dutch students. To test for sig-
nificant differences between the international students from
Jacobs University and the Dutch students on the test with
Traveller (comparison 1) and without Traveller (comparison
2), we used the Mann-Whitney U test. We found significant
differences for both question CQ3 (p = 0.005; mean Dutch
students: 36.35, mean international students 25,78; U =
505.5, z = �2.82, r = �0.32a) and CQ4 (p = 0.006; mean
Dutch students: 42.03, mean international students: 30.35; U
= 509.5, z = �2.78, r = �0.31) in the test without Traveller,
but not in the test with Traveller.

4.4 Discussion

We did not find significant differences for students from the
international university between the results from the test
with and without Traveller, thus confirming hypothesis 1.
We found a significant difference for one question between
the results of the test with and without for the Dutch stu-
dents for the questions about general differences in culture,
thus partly confirming hypothesis 2.

When comparing the international students with the
Dutch students we found a significant difference for two
questions for the results from the test without Traveller.
These questions had to do with ’resolving conflicts by fight-
ing them out’ and ’forgiving a person for behaving
inappropriately’. This difference between the two groups
was not present in the test with Traveller, which seems to
suggest that the groups were more homogeneous after
going through Traveller.

While the lack of significant results on the comparison
between the test with Traveller and the test without may
seem to imply that the tool was not effective, we did find
some interesting results in the interviews conducted after
the experiment.

When asked about the goal of the experiment, many of
the participants responded that we wanted to see how

5. Some of the results were non-normally distributed, for those the
Mann-Whitney tests were used. Others were normally distributed, for
those the t-tests were used.
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people would respond in certain social and cultural situa-
tions. It was however quite difficult for them to link the
abstract concepts in the questions about general differences
in culture to specific instances of behaviour that happened
during Traveller. After explaining the link between these
two, participants became aware of other instances of behav-
iour: “Oh! That would explain why the people in the bar
were so distant!” This a-ha moment was also present in
other participants “I probably should have been more polite
to the elderly man”; “I feel as if I’m now more conscious
about behaving appropriately in social situations”. This
may actually reinforce the need for a proper debriefing,
helping the users to bridge the gap between what they saw
and what it meant.

Another reason for the lack of results may have been the
groups that we have selected. Our initial assumption was
that the international students have more a-priori knowl-
edge of intercultural differences than the Dutch students.
We tried to verify this by having two conditions (with or
without Traveller), and not a typical pre/post-test, as we
did not want to inform them about our experimental intent.
However, due to small sample sizes, we may have ended
up with a more ‘knowledgeable’ group in the ‘without Trav-
eller’ group. In future work, we will focus on four parts: 1)
determining a good way to measure the level of intercul-
tural competence in potential users in such a way that they
are not informed about our research intent, 2) involve differ-
ent groups based on their a-priori knowledge on cultural
differences, 3) validating the questionnaires used in our
work, and 4) ensuring a larger sample size to understand
the specific influence of the cultural background of partici-
pants on their experience.

Another aspect that may have influenced our results, that
we discovered through the interviews, is that the transition
between the different cultures was not noticed by a large
majority of the participants. They were aware of some
visual differences, such as palm trees in one country, and a
hut in another, but they felt that the behaviour of the charac-
ters did not change noticeably. This would imply that differ-
ent cultures were not noticeable enough, possibly requiring
a larger amount of incidents alongside clear transitions
between the countries.

5 GENERAL DISCUSSION AND CONCLUSION

In this article, we take the first steps to creating a digital cul-
ture-general training tool using critical incidents. In the the-
oretical background section we identified a set of
requirements, the most important being that users should
be aware that a misunderstanding or conflict has occurred,
and that they should relate these misunderstandings to dif-
ferences in behaviour and interpretation across cultures.

Based on these aims, we established and discussed rele-
vant theories, which we then used to create two prototypes,
which were evaluated in two experiments. We found in the
first experiment that an experiential approach, embedded
in a story, may lead to different perceptions on the appro-
priateness of behaviour (e.g. more friendly characters, less
sure of their own behaviour). This is an important finding,
because different methods of intercultural training may
influence the effectiveness of a training tool.

In the second experiment, our results suggest that our
training tool could lead to users becoming more aware of
general differences in culture. While the quantitative data
only shows a significant improvement for one set of cultural
differences, we found in interviews afterwards that, with a
small explanation of these aspects, participants had a
greater understanding of cultural differences as a whole.

While the results show that we have created a good
basis for a culture-general training tool, there are some
limitations to the current version of our tool, experimen-
tal setup, and method.

The first of which is the validation of individual inci-
dents. In the second experiment, we evaluated the effect of
the entire collection of critical incidents. We did so to evalu-
ate whether our training tool can help trainees progress
through our learning outcomes, which is more likely to hap-
pen if trainees encounter multiple interactions. For future
work, it is important to validate invididual incidents in
terms of perception and presence of misunderstandings
(see our previous work on the evaluation of incidents [39]).

The second of which is the lack of a debriefing in the cur-
rent setup. By combining quantitative and qualitative data,
we found that users are able to relate general differences in
culture to the specific actions of the characters, if they were
told about the specific differences. This shows that users
need to help to translate implicit to explicit knowledge. For
future work, we will evaluate the effect of the tool when
embedded as part of a larger intercultural training package.

The third of which relates to the evaluation. The ques-
tionnaires have not been validated and the groups we have
used do not necessarily yield generalizable results. There is
also an unspoken question that relates to how the amount
of knowledge that people have of differences across cultures
should be measures. For these three issues we will need to
find an answer in future work.

Regardless of the limitations, we have also made impor-
tant contributions to the field: 1) we described the design of
a digital self-contained culture-general tool (from learning
outcomes to working prototype); 2) we described the use of
Hofstede’s dimensions of culture to create digital scenarios
for culture-general training; 3) we looked at different ways
to evaluate the effectiveness of culture-general training
tools. Future work will continue the current line of research
to further expand and validate Traveller.
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