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Learning Intercultural Communication Skills With Virtual Humans:
Feedback and Fidelity
H. Chad Lane, Matthew Jensen Hays, Mark G. Core, and Daniel Auerbach
University of Southern California
In the context of practicing intercultural communication skills, we investigated the role of fidelity in a
game-based, virtual learning environment as well as the role of feedback delivered by an intelligent
tutoring system. In 2 experiments, we compared variations on the game interface, use of the tutoring
system, and the form of the feedback. Our findings suggest that for learning basic intercultural
communicative skills, a 3-dimensional (3-D) interface with animation and sound produced equivalent
learning to a more static 2-D interface. However, learners took significantly longer to analyze and
respond to the actions of animated virtual humans, suggesting a deeper engagement. We found large
gains in learning across conditions. There was no differential effect with the tutor engaged, but it was
found to have a positive impact on learner success in a transfer task. This difference was most
pronounced when the feedback was delivered in a more general form versus a concrete style.
Keywords: virtual humans, intelligent tutoring systems, sense of presence, feedback, intercultural
communication

is to design scenarios in ways that achieve the learning goals,
maintain a high level of real-world fidelity, and stay within an
ideal window of challenge (whatever that may be). The basic
problems of doing this with virtual humans are eloquently stated
by Gratch and Marsella (2005):

Pedagogical agents are animated characters that inhabit virtual
learning environments and usually play the role of tutor (Haake &
Gulz, 2009; Johnson, Rickel, & Lester, 2000) or peer (Y. Kim &
Baylor, 2006). In these roles, the agent typically works alongside
the learner to provide guidance (Arroyo, Woolf, Royer, & Tai,
2009), hold conversations (Graesser & McNamara, 2010), and
encourage and motivate (Baylor, 2011), among many other forms
of possible scaffolding. The role of pedagogical agents in virtual
learning environments continues to expand. One use of pedagogical agents is replacing a human role player. Thus, instead of the
agent assisting the learner with problems, it is the interaction itself
with the agent that is intended to have educational value. Here, the
agent is usually a virtual human playing a defined social role, with
learners also playing a role and using specific communicative
skills to achieve goals. For example, to prepare for an international
business trip, a learner might meet with a virtual foreign business
partner from the country of interest to negotiate a fictional contract
agreement.
The technology challenge is to simulate social encounters in
realistic ways and in authentic contexts. The pedagogical challenge

These “virtual humans” must (more or less faithfully) exhibit the
behaviors and characteristics of their role, they must (more or less
directly) facilitate the desired learning, and current technology (more
or less successfully) must support these demands. The design of these
systems is essentially a compromise, with little theoretical or empirical guidance on the impact of these compromises on pedagogy.
(p. 256)

The natural tendency is to build simulations to maximize realism since authentic practice opportunities are essential both for
learner motivation and transfer to real-world contexts (Sawyer,
2006). However, some questions have been raised regarding the
definition of realism as it applies to human communicative behaviors. Human variability due to personality and cultural differences
suggest that virtual humans may have a small amount of flexibility
to adapt to learners’ needs while remaining realistic (Wray et al.,
2009). Further, the design of virtual human scenarios can have a
profound influence on the efficacy of the resulting learning experiences and should be carefully constructed to exercise the targeted
communicative skills (Ogan, Aleven, Jones, & Kim, 2011).
In this article, we describe a game-based system for teaching
intercultural communication skills and an associated intelligent
tutoring system (ITS). We then present two studies investigating
issues related to fidelity and feedback, both of which are important
factors in virtual learning environments with virtual role players.
The goal is to identify the influences of these factors on learner
behaviors and on their acquisition of new communication skills.
The article ends with a summary of the results, limitations of our
studies, and a discussion of future research topics.
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The Acquisition of Intercultural Communication Skills
Social skills (or equivalently, interpersonal skills) form the
foundation for both simulation of communicative skills (using a
virtual human) and for teaching communicative competence. Although no clear consensus has emerged on a single definition of
social skills, most include the notions of choosing appropriate and
effective communicative actions for a given context (Segrin &
Givertz, 2003). Because of our specific focus on intercultural
communication, we adopted the more precise definition of social
skills as “the ability of an interactant to choose among available
communicative behaviors in order that [she or] he may successfully accomplish [her or] his own interpersonal goals during an
encounter while maintaining the face and line of his fellow interactants” (Wiemann, 1977, p. 198). It is worth noting that what
constitutes success in a social interaction is not always obvious,
rational, or consistent. Further, how interpersonal and communicative goals are established may or may not be evident (Spitzberg
& Cupach, 2002).
Despite the peculiarities of human communication, the concept
of social skills can be broken down in many different ways. One
of the simplest is to consider two fundamental processes: message
reception (Wyer & Adaval, 2003) and message production
(Berger, 2009). Message reception refers to one’s ability to both
interpret social signals of others (such as speech and nonverbal
behaviors) and infer meaning from the communicative acts conveyed by those social signals. The receiver must both have (a) the
motivation to interpret and process the message and (b) the knowledge necessary to comprehend it (Wyer & Adaval, 2003).
Challenges to successful decoding of a message can come from
contextual and pragmatic sources in the immediate environment,
as well as from internal biases or beliefs. For example, assumptions one makes on the basis of stereotypes can greatly impede
message reception. On the message production side, similar challenges arise. How one forms a message (consciously or not)
depends again on context, beliefs, biases, and so on. Automated
communicative skills are deeply rooted and, thus, difficult to
modify in ways that enhance the odds of producing more effective
outgoing messages. Nonetheless, the acquisition of novel communicative skills has been shown to follow the same patterns as other
cognitive skills (Greene, 2003), and so the same techniques used to
promote learning should apply. For example, it is known that
repeated practice opportunities with feedback are an essential
component in the development of expertise (J. R. Anderson, Corbett, Koedinger, & Pelletier, 1995; Kluger & DeNisi, 2004; Shute,
2008). We have applied these foundational principles in our work
by providing a virtual practice environment for intercultural communication skills with automated feedback.

Virtual Humans as Role Players
Live role playing has a long history in education (Kane, 1964)
and for teaching social interaction skills (Mendenhall et al., 2006;
Segrin & Givertz, 2003). There are problems, however, with the
approach. First, role playing in classrooms is not situated in a
realistic context, which potentially limits transfer of the learned
skills. Second, when peers act as role players, the attitudes, conversational content, and so forth of the role play may not be
authentic or realistic. Third, expert human role players are generally believed to be the best option but are not cost effective and can

be prone to inconsistency and fatigue. Although virtual humans
have significant limitations, they undoubtedly address some of
these complex issues (Cassell, Sullivan, Prevost, & Churchill,
2000; Lim, Dias, Aylett, & Paiva, 2012).

Empirical Support for Learning With Virtual Humans
Can virtual humans be effective role-players? Seminal work
presented by Reeves and Nass (1996) in The Media Equation
showed that people bring many of their usual assumptions about
human– human interaction to computer-based interactions. Further, evidence is mounting that this result holds even more strongly
when the computer presents a virtual agent (Gratch, Wang, Gerten,
Fast, & Duffy, 2007; Pfeifer & Bickmore, 2011; Zanbaka, Ulinski,
Goolkasian, & Hodges, 2007). In other words, people treat virtual
humans as if they are real. Further, characters who provide personalized interactions are known to increase feelings of social
presence, which in turn enhance learning (Moreno & Mayer,
2004). Learning can also be enhanced when learners choose to
adopt social goals (e.g., “come to know your partner”) while
interacting with virtual humans (Ogan, Kim, Aleven, & Jones,
2009). Together, these results suggest that virtual humans can
induce feelings of social presence in learners, that these feelings
are enhanced through personalization and simulation of social and
relational behaviors, and, ultimately, that we should expect a
concomitant improvement in learning.
Early studies of the efficacy of virtual-human-based systems to
teach intercultural skills seem to support this conclusion. Significant gains in overall learning were found for Tactical Iraqi (Surface, Dierdorff, & Watson, 2007) as well as Bilateral Negotiation
Trainer (BiLAT; Durlach, Wansbury, & Wilkinson, 2008; J. M.
Kim et al., 2009; Lane, Hays, Auerbach, & Core, 2010). Unfortunately, these and similar studies of other virtual learning environments for culture do not compare the systems with traditional
(e.g., classroom-based) intercultural training, so it is not yet known
if they are more effective than classroom-based learning (Ogan &
Lane, 2010).
Virtual humans have been used successfully as role players in
many contexts. For example, virtual agents have served as patients
in clinical training (Johnsen, Raij, Stevens, Lind, & Lok, 2007),
persons of interest in police officer training (Hubal, Frank, &
Guinn, 2003), modelers of healthy play for children with autism
(Tartaro & Cassell, 2008), victims and perpetrators of bullying in
school settings (Aylett, Vala, Sequeira, & Paiva, 2007; Sapouna et
al., 2010), and modelers of coping behaviors for mothers of children with serious illness (Marsella, Johnson, & LaBore, 2000). A
key question for the intelligent virtual agent community is whether
effectiveness will also increase with increased sophistication of the
agents.

BiLAT: Teaching Bilateral Negotiation
With Cultural Awareness
The context for our work is BiLAT, a game-based simulation for
practicing the preparation, execution, and understanding of bilateral meetings in a cultural context (J. M. Kim et al., 2009). As part
of an overarching narrative, learners prepare and meet with a series
of virtual humans to solve problems in a fictional Iraqi city. Even
though BiLAT’s overall scope is much broader, our focus is on

LEARNING INTERCULTURAL COMMUNICATION SKILLS

face-to-face meetings between learners and virtual characters and
the basic intercultural communicative skills necessary to build
trust and reach agreements. BiLAT meetings emphasize both message production and reception skills as discussed earlier.
In BiLAT, learners meet with one or more characters to achieve
a set of predefined objectives. For example, the learner may need
to convince a high-ranking local official to stop imposing certain
taxes on his people or reach an agreement about who will provide
security at a local marketplace. In all cases, the learner is required
to adhere to Arab business cultural expectations and norms
(Nydell, 2006), establish a relationship through building trust, and
apply integrative negotiation techniques. Specifically, BiLAT is
designed as a practice environment for learning win/win negotiation techniques, which promotes the idea that negotiation counterparts should proactively strive to meet each other’s needs as well
their own (Fisher, Ury, & Patton, 1991). To achieve this in BiLAT,
learners must also apply their understanding of the character’s
culture to modify their own communicative choices (Landis, Bennett, & Bennett, 2004). BiLAT’s focus is on the communicative
intent and the structure of meetings and does not seek to teach new
languages.
Screenshots of the BiLAT interface are shown in Figure 1. On
the left is one of several navigation screens used in the game. On
the right is the meeting screen, where learners spend much of their
time during play. To communicate with the virtual character (i.e.,
apply message production skills), the learner selects from a menu
of about 70 conversational actions that can vary between scenarios.
For example, the learner can engage in small talk (e.g., “talk about
soccer”), ask questions (e.g., “ask who is taxing the market” and
“ask if he enjoys travel”), and state intentions (e.g., “say you are
interested in finding a mutually beneficial agreement”), among
other possibilities. Physical actions are also available (e.g., “remove sunglasses” or “give medical supplies”). Corresponding
dialogue text is displayed in a dialogue pane while the character
responds with synthesized speech and animated gestures.
BiLAT characters possess culturally specific models of how
they expect meetings to progress. This progression includes expectations for an opening phase, a social period, a business period,
and a closing social period. These phases are derived from live role
playing sessions and cognitive task analysis performed with
subject-matter experts early in the development of BiLAT (J. M.
Kim et al., 2009). An example of a knowledge component taught
by BiLAT is to follow the lead of your host. If a learner chooses
an action that is not appropriate for the current phase of a meeting,
the character will respond negatively. Trust, which is directly
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affected by the ability of the learner to take appropriate and
effective actions, is a major factor in whether BiLAT characters
will be agreeable or difficult. When trust is not established, it is
often impossible to achieve all necessary agreements because the
character will not be as interesting in working together. This means
that learners often need multiple follow-up meetings with the same
character to achieve objectives and to try different strategies for
building trust.

Intelligent Tutoring in BiLAT
The intelligent tutoring system in BiLAT provides feedback to
learners as they interact with characters. It is based on knowledge
components that were identified during the initial cognitive task
analysis and uses them to maintain a learner model and generate
the content for feedback messages (Lane et al., 2008). Help can
come in the form of feedback about a previous action (e.g., explain
a reaction from the character by describing an underlying cultural
difference) or as a hint about what action is appropriate at the
given time. Both types of messages appear in the BiLAT dialogue
pane (shown in Figure 1). Further, the system implements an
adjustable model–scaffold–fade algorithm that reduces coaching
support with increased time and successful interactions (Collins,
Brown, & Newman, 1989).
Assessment of learner actions is driven by a model of intercultural interactions for Arab business meetings. We defined a typing
system for the lowest level elements in the knowledge component
hierarchy to facilitate the ITS’ understanding of the different
categories of message production. These include required steps,
usual steps (but not required), rules of thumb, and avoids and are
identified as tags on steps in recipes for achieving certain communication or negotiation goals. For example, the knowledge
components include recipes for greeting, socializing, eliciting the
perspective of the counterpart, asking about local events, and
more. Which tags belong in which recipes was completed as a joint
authoring effort between researchers and subject-matter experts.
These scenario-independent recipes were then mapped into
communicative actions available in the game. This allowed the ITS
to track learner actions in terms of knowledge components and
evaluate actions as positive or negative instances of understanding
those components. This authoring task was also performed jointly
between researchers and subject-matter experts. It was often necessary to assign two links to some actions that had both positive
and negative elements. For example, if a learner promises to give
a character what she or he wants, the relationship with that char-

Screenshots of Bilateral Negotiation Trainer, a serious game for intercultural communication.
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acter may be enhanced, but the promise could lead to problems
down the road (e.g., the character’s neighbors may grow jealous
and demand the same favors). These trade-offs were highlighted
by the ITS when they occurred—there were usually reasons to take
the action (or respond) and reasons not to do it, and the best choice
depended on the payoff and specific problem being solved.

Measuring Learning From BiLAT and the ITS
In the experiments described, we used two measures to evaluate
learning produced by BiLAT and the ITS. The first measure was
a situational judgment test (SJT). In general, SJTs present several
domain-relevant scenarios, each of which is accompanied by several actions that the learner might perform in response to the
scenario (Legree & Psotka, 2006). The participants provided
Likert-scale ratings for each action (0 ⫽ very poor action, 5 ⫽
mixed/OK action, 10 ⫽ very good action). There were eight total
scenarios and 28 total actions in the SJT (these items were provided by an external team at the U.S. Army Research Institute).
The following is an example situation and to-be-rated actions:
Major Cross and Hamad are wrapping up their meeting, right on
schedule. There are only a few minutes left in the allotted time for the
meeting. Before the meeting, Hamad explained that he would need to
leave at a particular time so that he is able to get to the mosque in time
for afternoon prayer. Rate the following ways in which Major Cross
could end the meeting.
(0 –10) ___ Revisit any results of the meeting that were unsatisfactory
and try to work them out.
(0 –10) ___ Make sure Hamad clearly understands all agreements. If
the meeting runs a little longer than scheduled, it is okay.
(0 –10) ___ Spend some social time together and remind Hamad that
his friendship is valuable.

To score the participant responses, we used ratings provided by
three subject-matter experts. Understanding of the domain knowledge is defined as the degree that a participant’s responses correlate with the experts’ responses (Legree & Psotka, 2006). The test
was administered in a pretest–posttest design, and so learning was
defined as the increase in the correlation from pretest to posttest.
Because the situational judgment test focused on the participants’
ability to recognize and understand concepts about intercultural
interaction, it measured learning at the lower levels of Bloom’s
taxonomy of cognitive skills (L. W. Anderson & Krathwohl,
2001).
The second measure was an in-game posttest that focused on a
new issue (supply thefts from an Iraqi hospital rather than the
market). During the participants’ meetings with a hospital administrator, no feedback was provided. For each action that a participant selected during these meetings, we examined the probability
that it was inappropriate. Participants who made fewer errors were
said to have learned more about intercultural interaction than were
participants who made more errors. We also examined the probability that the participant was able to successfully negotiate with
the hospital administrator. Although it was a binary measure,
success indicated that the participants were able to build up trust
and consider their partner’s needs effectively. Because the in-game
posttest measured the participants’ ability to apply what they
learned about intercultural interaction, it measured learning at the

middle levels of Bloom’s taxonomy of cognitive skills (L. W.
Anderson & Krathwohl, 2001).

Experiment 1: Fidelity and Presence
Although not the only method, one approach to measuring
engagement is by investigating to what a degree a system can
establish a sense of presence. One way to induce a sense of
presence is to provide greater visual and auditory fidelity (e.g.,
more realistic graphics and sound; Lombard & Ditton, 1997).
Intuitively, it seems that greater sensory fidelity should also promote better training; this is a common point of emphasis in training
system design requirements. However, recent studies on the effect
of presence on training suggest that engagement and effective
outcomes are enhanced by greater sensory fidelity, but learning
does not necessarily improve (Rowe, Shores, Mott, & Lester,
2011). An exception is the case in which a specific task domain
requires high-sensory-fidelity simulation (e.g., a flight simulator),
but most systems with greater sensory fidelity are not necessarily
better trainers as a result.
Experiment 1 was designed to determine whether a social simulator must have high visual and auditory fidelity in order to
effectively engage and instruct. We therefore created two versions
of the system. Both versions had the high social fidelity of the
standard BiLAT experience: rich characters, extensive dialogue,
intricate character backgrounds, and so forth. But only one version
had the rich visual and auditory experience; the other used a static,
primarily text-based interface. On one hand, because BiLAT is
essentially a social-skills trainer, the difference in visual and
auditory fidelity may not have affected either presence or learning.
On the other, given the tendency of people to treat virtual human
interactions as being real (Gratch et al., 2007), we anticipated some
advantages for the high fidelity version of BiLAT, including a
deeper sense of presence and realism.

Method
Participants. The participants were 46 U.S. citizens (recruited
from college campuses) who received $60 as compensation for
approximately 3 hr of participation.
Measures. We used the SJT in a pretest–posttest design, as
described previously. We also used the in-game posttest described
and analyzed, for each participant, the number of actions they took
and the amount of time they deliberated between actions. Participants who took more actions and deliberated for less time were
thought to be less engaged or to be taking the experience less
seriously.
We added a new measure to capture how engaged the participants were while playing BiLAT: the Temple Presence Inventory
(TPI). The TPI is a validated battery of self-report Likert-scale
ratings that attempt to measure how engaged or immersed one is in
a multimedia experience (Lombard & Ditton, 1997). We used two
subscales from the TPI: the Social subscale and the Spatial subscale. An example of a Social subscale item is “How often (1 ⫽
never, 7 ⫽ always) did it feel as if someone you saw/heard in the
environment was talking directly to you?” An example of a Spatial
subscale item is “How much (1 ⫽ not at all, 7 ⫽ very much) did
it seem as if you could reach out and touch the objects or people
you saw/heard?” (Items on the Spatial subscale that addressed
sound or animation were removed.)

LEARNING INTERCULTURAL COMMUNICATION SKILLS

Design and procedure. After providing consent, the participants completed the pretest SJT (online, administered by a surveyhosting website). Within a few days, the participants arrived at our
Institute and were randomly assigned to one of the two betweensubjects conditions. In the three-dimensional (3-D) condition, the
participants played BiLAT with the rich, immersive interface
previously described. In the 2-D condition, the participants played
BiLAT with a nonimmersive, static, text-focused interface (shown
in Figure 2). The 2-D interface had neither animation nor sound
but was otherwise equivalent to the 3-D interface. That is, the
characters and coach functioned identically in both conditions. The
participants then completed the in-game posttest (using the same
interface as they used with the market scenario). They then completed the two subscales of the TPI described previously. Finally,
they completed the posttest SJT.

Results
Presence and immersion. The primary results from Experiment 1 are split into Table 1 and Table 2. Table 1 presents the
participants’ self-reported presence, the number of meetings they
conducted with each character, and the number of actions they
took in each meeting.
As can be seen, there was a main effect of interface on selfreported presence. The 3-D interface yielded higher spatial presence ratings than did the 2-D interface: t(44) ⫽ 3.091, p ⫽ .003,
partial 2 ⫽ .178. The 3-D interface also yielded higher social
presence ratings than did the 2-D interface: t(44) ⫽ 2.542, p ⫽
.015, partial 2 ⫽ .128.
There was also a main effect of interface on how the participants
interacted with the virtual characters. (A software error corrupted
the logs for two participants. Their data did not contribute to this
analysis.) The participants conducted more meetings in the 2-D
interface than in the 3-D interface: t(42) ⫽ 3.143, p ⫽ .003, partial
2 ⫽ .190. During each meeting, the participants performed more
actions in the 2-D interface than in the 3-D interface: t(42) ⫽
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2.546, p ⫽ .015, partial 2 ⫽ .134. Summed across meetings,
participants performed nearly 50% more actions in the 2-D interface than in the 3-D interface in approximately the same amount of
time. A similar pattern of results appeared in the in-game posttest.
The 3-D interface, it appears, caused people to think more about
their actions than did the 2-D interface.
Learning. Table 2 presents the participants’ SJT scores and
their performance on the in-game posttest.
Declarative knowledge. A repeated-measures mixed analysis
of variance (ANOVA) revealed that there was not a main effect of
interface on the participants’ pretest–posttest gain: F(1, 44) ⬍ 1,
ns. A main effect was not obscured by pretest differences between
the two conditions; participants assigned to the 2-D interface did
not score reliably higher than those assigned to the 3-D interface:
t(44) ⫽ 1.330, p ⫽ .191. Thus, although the 3-D interface created
more presence, it did not produce learning gains at the lower levels
of Bloom’s taxonomy (L. W. Anderson & Krathwohl, 2001).
Application and transfer. There was also not a main effect of
interface on the probability of successful negotiation during the
in-game posttest: F(1, 44) ⫽ 1.208, p ⫽ .278. Finally, there was
not a main effect of interface on the probability of making an error
during the in-game posttest: t(40) ⫽ 1.536, p ⫽ .132. Along with
the SJT data, it seems clear that greater visual fidelity—and the
spatial and social immersion it generates— does not appear to have
a substantial effect on learning cross-cultural interactions as addressed in BiLAT.
Overall gains. We conducted additional analyses of the SJT
data to examine the overall gains produced by interacting with
BiLAT and the ITS. A repeated-measures ANOVA revealed
that there was a main effect of practice on the improvement
from pretest to posttest. Correlation with subject-matter experts
increased from pretest (M ⫽ 0.56, SE ⫽ 0.03) to posttest (M ⫽
0.72, SE ⫽ 0.08): F(1, 44) ⫽ 40.039, p ⬍ .001 partial 2 ⫽
.476. Overall, it appears that BiLAT and the ITS can effectively
increase knowledge about how to interact in a intercultural
context.

A screenshot of the two-dimensional interface for Bilateral Negotiation Trainer.
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Discussion

The 3-D version of BiLAT (with animated virtual humans and
synthesized speech) produced a greater sense of presence than did
the 2-D interface. However, according to the SJT, there were no
differences in declarative knowledge gains between the two conditions. Thus, the 3-D interface did not appear to improve BiLAT’s
teaching efficiency.
However, there were several differences in the how users in the
two conditions interacted with the characters. Learners in the 3-D
environment deliberated longer and, correspondingly, needed
fewer actions in order to succeed. Research on rapport with virtual
humans has shown that people react to virtual humans as if they
are real (Gratch et al., 2007). One possible explanation for the
interface-driven behavioral differences is that learners were more
concerned about the impacts of their choices and thus thought
them through more carefully. They may have been using that time
to generate better mental simulations of the conversation. They
may also have been establishing better expectations or generating
better hypotheses about the mental state of their meeting partner.
Future studies would be necessary to determine why users deliberate longer with embodied characters and how they are using that
time.

Experiment 2: Formative Feedback
The results of Experiment 1 suggested that the content—not the
appearance— of the system appeared to be responsible for learning. We therefore designed Experiment 2 to focus on the effectiveness of that content by examining the hints and feedback
provided by the ITS. Some participants received formative feedback (Shute, 2008), which emphasizes productive revisions of
knowledge. This feedback was very conceptual in nature (e.g., “Be
sure to avoid appearing overly defensive or protective”). Other
participants received very helpful, but very specific, assistance
(e.g., “You are still in full combat gear, including your helmet and
sunglasses”).
Prior studies have found that learners who struggle during
training eventually prosper as a result (Bjork, 1994; VanLehn,
1988). We believed that the specific feedback would be more
helpful during practice and be appealing to learners (since it told
them exactly what to do), but that the conceptual feedback would
require the participants to deliberate more and think more deeply

Table 1
Temple Presence Inventory and Meeting–Interaction Data From
Experiment 1 by Condition
TPI
Social

No. of interactions
Spatial

Meetings

Actions

Interface

Mean

SE

Mean

SE

Mean

SE

Mean

SE

2-D
3-D

2.77
3.49

0.19
0.18

2.30
3.21

0.20
0.21

13.67
10.30

0.91
0.60

17.70
15.09

0.90
0.54

Note. Participants’ self-reported presence, the number of meetings they
conducted with each character, and the number of actions they took in each
meeting. TPI ⫽ Temple Presence Inventory; Social ⫽ Social subscale of
the TPI; Spatial ⫽ Spatial subscale of the TPI; SE ⫽ standard error; 2-D ⫽
two-dimensional interface; 3-D ⫽ three-dimensional interface.

Table 2
Situational Judgment Test and In-Game Posttest Data From
Experiment 1 by Condition
SJT
Pretest

In-game posttest
Posttest

p (success)

p (error)

Interface

Mean

SE

Mean

SE

Mean

SE

Mean

SE

2-D
3-D

.59
.52

.04
.04

.72
.72

.03
.03

.37
.35

.11
.10

.32
.27

.02
.02

Note. Participants’ Situational Judgment Test (SJT) scores and their
performance on the in-game posttest. 2-D ⫽ two-dimensional interface;
3-D ⫽ three-dimensional interface; SE ⫽ standard error.

about the principles of cross-cultural interaction. We therefore
predicted a greater increase in declarative knowledge (greater SJT
improvement) and better transfer to new contexts (greater in-game
posttest performance) for participants in the formative feedback
condition.

Method
Participants. The participants were 47 U.S. citizens (recruited
from college campuses) who received $60 as compensation for
approximately 3 hr of participation.
Design and procedure. After providing consent, the participants completed the pretest SJT online (cf. Experiment 1). Within
a few days, the participants arrived at our institute and were
randomly assigned to one of the two between-subjects conditions.
Some of the participants used BiLAT with a coach that provided
hints and feedback that were exclusively specific to in-game actions. The coach for the other participants provided hints and
feedback that were exclusively conceptual. The two versions of the
coach1 otherwise behaved identically in the two conditions (e.g.,
they chose when to provide feedback or hints based on the same
policies).
The participants then completed the in-game posttest. They were
then compensated and dismissed. A week later, the participants
were e-mailed a link to the posttest SJT; 46 of the 47 participants
completed it after an average of about 2 days.

Results
The primary results from Experiment 2 are presented in Table 3.
Declarative knowledge. There was not a main effect of feedback type on the participants’ pretest–posttest gain: F ⬍ 1, ns.
Their acquisition of declarative knowledge appears to not have
been influenced by specific versus conceptual feedback.
Application and transfer. On the in-game posttest, there was
not a main effect of coach type on the probability of a successful
meeting outcome: t ⬍ 1, ns. However, there was a main effect of
feedback type on the probability of making an error: t(40) ⫽ 2.049,
p ⫽ .05, partial 2 ⫽ .095. Even with equivalent declarative
knowledge, the participants who encountered the conceptual coach
were better able to interact with the new character in order to solve
1
Typically, the coach follows a simple policy to decide whether to
provide specific or conceptual feedback during practice (which is to try
general first and then shift to concrete if the learner struggles).
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Table 3
Effects of Feedback Type on Situational Judgment Test Scores
and In-Game Posttest Performance
SJT
Pretest
Coach type
Specific feedback
Conceptual feedback
Note.

In-game posttest
Posttest

p (success)

p (error)

Mean SE Mean SE Mean SE Mean SE
.58
.56

.04
.04

.75
.74

.02
.02

.77
.76

.09
.10

.20
.15

.02
.02

SJT ⫽ Situational Judgment Test; SE ⫽ standard error.

the problem. This pattern of results is consistent with the notion
that formative feedback can be superior to simple performanceoriented feedback (Shute, 2008). Further, the disparity between the
in-game posttest results and the SJT is consistent with our belief
that these two measures operated at different levels of Bloom’s
taxonomy of learning (L. W. Anderson & Krathwohl, 2001) taxonomy (Hays, Ogan, & Lane, 2010).
Overall gains. On the SJT, there was a main effect of practice
with BiLAT. A repeated-measures ANOVA revealed that the
participants’ SJT scores increased from pretest to posttest: F(1,
44) ⫽ 61.169, p ⬍ .001, partial 2 ⫽ .582. As in Experiment 1, it
appears that the participants learned from their in-game experience.

Discussion
In Experiment 2, we tested the hypothesis that general feedback
would be better for learning. The results suggested that conceptual
feedback transfers more readily than does concrete feedback. Although we cannot conclude that concrete feedback never has a
place (extreme versions of the ITS were used in the experiment),
this study does suggest that for intercultural communication skills,
a reasonable default setting is to use conceptual feedback first and
then shift to concrete if future performance gains are not observed.

General Discussion
We sought to build a virtual environment for teaching intercultural communication skills with virtual humans in a specific context (i.e., Arab business practice). Our approach included the use
of modern game technologies (i.e., a 3-D game engine) and an
intelligent tutor to scaffold learners as they interacted with those
characters. We conducted two experiments in which we found
large overall gains in declarative knowledge as a result of interacting with this system. We found that the visual fidelity of the
interface had significant impacts on learner behaviors, perceptions,
and in-game success. We also found that conceptual feedback
enhanced learners’ ability to apply the targeted knowledge. At
least in the context of intercultural communication, the nature of
feedback had a much greater influence on learning than did visual
fidelity.

Fidelity
For social simulations and virtual humans, the choice of where
to invest development time is challenging: It is difficult to ignore
any single dimension but also difficult to develop elaborate models
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for all relevant aspects of the communicative skill. Our studies
suggest that for the message reception/production model of communication with a menu-based simulation of social interactions,
learning of declarative knowledge is not affected by the richness of
the sound and animations. However, given the complexities of
social interactions, there are analogs to other domains that require
higher fidelity simulations, like flight training. For example, virtual human agents used for teaching recognition of nonverbal
behaviors (e.g., in deception detection training) would require a
higher level of visual fidelity to properly capture and teach the
subtle elements that are part of the knowledge being covered.
In BiLAT, learners are practicing the decision making involved
in intercultural communication and learning what differences require attention. Variations in speech and nonverbal behaviors are
not as critical, given these goals, and so the fidelity important to
BiLAT learning has most to do with the content of the characters
utterances, which is driven by the underlying models. The result
that a richer interface engendered longer deliberations suggests
that future studies are needed in order to understand the nature of
how this time is being used: if virtual humans and high-fidelity
graphics can be linked to greater attention to consequences of
actions or more self-explanations, then future studies should seek
to determine if these do in fact contribute to learning.

Feedback
Presence is often defined as forgetting that one is having a
mediated experience. Thus, it is important to understand (a) if the
use of unsolicited feedback interrupts this experience and (b) if
that positively or negatively impacts learning. We found no evidence that the use of feedback (from a disembodied ITS) impacted
the learner’s sense of presence in either environment. How to
deliver feedback optimally is an ongoing question for learning
science researchers. Our study found benefits for using more
general feedback that, we posit, required the learner to interpret the
help and apply it to his or her own situation (i.e., it is formative).
As our study only tested the extremes, an ITS that properly
balances concrete feedback with conceptual feedback is more
likely to be effective for the most learners. Future studies should
focus on various algorithms for comparing different timing and
content settings.

Limitations and Future Work
There were several technical and methodological limitations of
the present studies.
Modality. Since communicating with BiLAT characters is
accomplished through menu-based selection of actions rather than
free speech input, learners are limited in what they can say and are
most likely influenced by the choices that are available. This is
vastly different than being required to generate utterances as they
would in normal conversation. On the other hand, this design
choice reflects current limitations of speech input and natural
language understanding and does provide some structure for novice learners (J. M. Kim et al., 2009). Thus, because our measures
focus on culture at the same level of abstraction as the game, it is
unclear whether BiLAT practice with coaching would transfer to
more realistic contexts. Because this is a critically important question, it suggests further study using a more elaborate (and expen-
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sive) a posttest measure using human role players or perhaps
virtual humans that are capable of understanding free speech input.
Feedback. As discussed, feedback in BiLAT is delivered as
text. An important lesson learned about the delivery of feedback
resulted from early testing when we discovered that many learners
were not reading the coaching messages. The reason, we found
out, was that the BiLAT display included a readout of how much
“trust” the character felt toward the learner. Thus, people played
by selecting an action, listening to the character’s response, and
watching for changes in the trust meter. Because the messages
were rendered only as text in the dialogue pane (on the other side
of the screen from the trust meter), they often went unseen. We
resolved this issue by hiding the trust meter in all of our studies
and drawing attention to the coach and how it worked when
introducing the participants to the system. It may be that having a
trust meter or other visible “score” may have benefits for learning
(e.g., rapid self-assessments), and thus our studies are limited in
that they do not address the interaction of learning and game-like
elements, like score, narrative, or challenge.
Further, our studies focus only on limited forms of feedback
delivery. In Experiment 2, we considered two extreme versions of
feedback— either completely general or completely concrete. It is
likely that some balance between these is needed, and thus, continued study of how the generality of specificity of feedback
should vary with context is needed. Also, the settings on our
model–scaffold–fade algorithm were based on trial-and-error and
observation of learners interacting with the system. Our goal was
to strike a balance and provide the best level of support given the
successes (or failures) of the learner, yet we had no theoretical
support for the settings we used on this algorithm. Although there
is substantial literature on the form of feedback (Shute, 2008), in
general, we have found little guidance— empirical or theoretical—
regarding the timing and optimal rates of fading of tutor support.
This suggests future studies varying our algorithm and investigating the impact of these on performance and learning.
Measures. Unfortunately, both of the measures we used to
gauge changes in learners have drawbacks. Although the in-game
posttest does detect changes in learners’ understanding of some
culturally based rules of interaction, it is conducted within the
environment used to teach those rules. As a result, it may only
reflect shallow learning (i.e., learning to play the game rather than
learning about the culture) or basic evidence of the existence of
smooth learning curves. Because the ultimate test of learning is in
face-to-face interactions with people from the target culture, ingame performance measures are inherently suggestive, at best.
Also, as discussed, although the SJT was designed by an external team, it may not be sufficiently precise to detect learning that
occurs during BiLAT meetings. Further, it includes content from
components of BiLAT that are not part of the tutoring system, such
as preparation (i.e., research on counterparts) and broader scenario
issues, like following up on commitments and social network
changes based on the overarching narrative in the scenarios. It
should also be noted that both these measures focus exclusively on
the message production side of social interaction. Thus, even
though the ITS does address message reception skills, our studies
had no chance to detect any changes in a learner’s ability to
process and understand the utterances from the virtual human
characters.

Another potential limitation of the SJT is that it uses identical
prompts on the pretest and posttest. One could therefore argue that
the overall gains from pretest to posttest we have reported merely
reflect learning from the test. We took care to reduce this possibility by modifying some of the prompts to avoid divulging additional information (Asher, 2007). Also, because the SJT responses
are numeric rather than potentially informative solutions (as in
multiple-choice tests), it is unlikely that the participants used the
SJT to guide their BiLAT experience so that their posttest score
would be improved. Nevertheless, multiple counterbalanced versions of the SJT would be a more empirically sound measure.
Many other measures were possible, such as perspective-taking
instruments (Paige, 2006) and measures to gauge perceived relationships with the agent (Ogan et al., 2011). Such measures are
extremely important in intercultural development because much of
it involves adjustment of one’s own perspective on self, others, and
more (Bennett, 1993), and so in future studies, investigators should
more carefully address the role of feedback and fidelity on these
factors while respecting the practical limits on testing time used
during controlled studies.

Conclusion
This article began with the question of how virtual human role
players might be used to enhance the learning of communication
skills and highlighted the dearth of guidelines, principles, and
empirical evidence for their design. Broadly, the results of our
studies support the limited, but growing, body of literature (Durlach et al., 2008; Surface et al., 2007) that virtual humans can be
used effectively to improve intercultural communication knowledge and skills. Generally, learners in both of our experiments
showed gains in declarative knowledge from pretest to posttest.
The key takeaway messages from these studies are that (a) the
fidelity of such systems should be a function of the domain
knowledge being taught and (b) feedback can be given in such a
way that it enhances future performance and does not distract from
the immersive nature of the system. Although our studies were not
specifically “design” studies, further investigation of precise manipulations of virtual human content, behavior, and interaction
modalities is definitely necessary. As with many advanced technologies (games, mobile devices, and so on), the number of available systems from the commercial and research sectors is rapidly
growing, and so there is an urgent need for empirically derived
guidelines and principles for using and scaffolding learning with
virtual humans.
Many open questions remain about the use of virtual humans in
social skills training and education. We believe future work is
needed to develop and test new measures of learning and perspective change and to understand the role of feedback in these environments. As virtual humans continue to approach live human role
players in realism, continued experimental research that focuses on
the nature of these interactions, the sophistication of their implementations, and the role of supporting technologies such as intelligent tutoring is certainly merited.
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