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Abstract 

Social behavior cannot be considered without the culture in 

which it is expressed. The following is a concise state of the 

art review of intelligent virtual agents displaying culturally 

appropriate behavior in games and serious games. In partic-

ular, it focuses on agents displaying personality and emo-

tion, and their ability to engage in social interactions with 

others. The relationship between the characters’ external 

representation and the cultural believability is highlighted; 

and the internal and visual aspects of the current state of the 

art agents are discussed. A schematic view of the literature 

and the elements required for embodied culturally appropri-

ate agents is presented, offering opportunities for future re-

search. 

 Introduction    

Culturally appropriate behavior is not genetically pro-

grammed, but is instead learned from direct teaching, or by 

observing and interacting with others. For example, lan-

guage is one of the primary abstract artifacts transmitted 

extra genetically. This paper provides a review of how cul-

turally appropriate behavior can be achieved in synthetic 

agents and offers a concise overview of the relevant litera-

ture.  

 

Bates (1994) describes believable characters as those de-

livering the “illusion of life”. In order to achieve this illu-

sion for culturally appropriate agents, many elements must 

be considered, including the characters’ ability of perceiv-

ing synthetic characters and non-characters in the environ-

ment, also defined as social intelligence, and the ability to 

generate a response congruent with its behavioral, visual, 

and cultural aspects. In particular, the level of details of the 

visual representation must match the perceived social intel-
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ligence for the character to be believable and for its abili-

ties to meet the visual aspect requirements (Romano 2005; 

Romano and Wong 2004; Romano et al. 2005; Shaarani 

and Romano, 2006; 2007; 2008; Burkitt and Romano 2008; 

Gupta, Walker, and Romano 2008; 2010).  For example, 

cartoons are an attractive solution for some applications in 

which the main goal is to portray stereotyped behavior. In 

contrast, other applications (e.g., tutoring and coaching 

agents) necessitate more human-like agents, where the 

characters’ appearance and behavior might require a more 

accurate expression of emotions, a personality, and other 

aspects enabling social interaction (Gupta, Romano, and 

Walker 2005; Louchart et al. 2004; Romano 2005; Rosis, 

Pelachaud, and Poggi 2004). This paper assumes that ex-

hibiting a culturally appropriate behavior increases the 

character’s believability, and discusses how this has been 

achieved to date in literature from the perspectives of both 

computer science and cross cultural psychology.  

Background on Culture and Synthetic Cul-

tures  

The relevant literature maintains many different definitions 

of culture, which vary according to the field of study. Hof-

stede has studied the features that allow us to discern dif-

ferent cultures (Hofstede 2001), defining culture as: 

“The collective programming of the mind that distin-

guishes the members of one group or category of peo-

ple from an- other” (Hofstede 2001, page 9).  

How people think, feel, and act is based on what they 

have learned from others in the society, and learnt patterns 

of behavior can appear in the form of values or can be ob-

served in the form of rituals, heroes, and symbols (Mas-

crenhas, Enz, and Paiva 2009).  

Most of the research in culturally appropriate agents to 

date has been built around Hofstede’s five dimensions 

model (Hofstede 2001). These dimensions have been used 

differently in each architecture that implements agent mod-

els. For example, as reported in Table 1, Mascrenhas, Enz, 

and Paiva (2009) used these dimensions in two parts of 

their model: measuring goal utility and emotional apprais-



 

 

al; involving only the two dimensions of individualism and 

power distance. On the other hand, Rehm et al. (2007) 

found a correlation between all five dimensions and their 

effect on four agents’ characteristics: overall activation, 

spatial extent, speed, and power.  

Hofstede’ five dimensions of any culture are as follows: 

Power distance: concerns the acceptance of an unequal 

distribution of power in a given society. Democratic socie-

ties are considered low power societies because power is 

distributed equally. Conversely, in high power societies, 

people accept and respect the concentrated power of a few. 

Individualism and collectivism: refers to whether priority 

interest is given to each individual or to the group. Socie-

ties with a higher priority to the individual require that 

people are responsible for their individual selves and the 

people close to them.  

Masculinity versus Femininity: examines the strength of 

masculine values compared to feminine values in society. 

Uncertainty avoidance:  the level of tolerance to uncer-

tainty in the society, in other words, the feeling of being 

threatened by unpredictable situations.  

Short-Term versus Long-Term Orientation: the im-

portance of future versus past and present.    

Another approach used in the literature describes cultur-

ally appropriate behavior by directly mapping out how the 

social relationships typically take place within the group. 

This paper identifies the direct mapping of culturally ap-

propriate behavior as social interaction rules (SIR). For 

example, when an agent is instructed on how to greet 

someone, their action culturally specific; if following the 

Japanese culture, their action would entail a bow, while if 

based on a western culture, a handshake would be required. 

Culture-Adaptive Agents in Virtual Environ-

ments 

Virtual environments and serious games provide opportu-

nities for people to learn social and behavioral aspects 

(Bainbridge 2007). Some well-known environments used 

for research include Second Life and World of Warcraft. 

These allow for the creation of controlled environments in 

which the users are capable of experiencing different situa-

tions and cultures (Mascarenhas, Silva, et al. 2013). 

The embedding of cultural concepts in the design of syn-

thetic characters is very important in order to get users to 

believe these characters are alive, to stimulate interactions, 

and to provide an experience similar to that of the real 

world (Jan et al. 2007). Believable virtual characters help 

achieve one of the main objectives of human-computer 

interaction, which is to make the users feel that they are 

interacting with a human, rather than a synthetically gener-

ated being (Loyall and Bates 1997).  

Hofstede’s (2005) significant study in this domain con-

sists of ten years of research with over 1400 participants 

who played simulation games using synthetic cultures. 

Each synthetic culture is used as a script for the role player, 

and was derived from the five dimensions of culture from 

Hofstede’s model. He found that participants reported the 

game-play experience as an eye-opener that increased their 

understanding of cross-cultural conflicts. He also observed 

that the participants’ intrinsic qualities such as personality, 

human nature (i.e., the basic social impulses that drive hu-

man behavior such as sex, affiliation, and dominance), and 

the participants’ own cultures influenced the manner in 

which they played the game. 

Architectures for Culturally Appropriate 

Agents 

The literature reveals a strong interest in developing cul-

turally adaptive agents in order to improve system perfor-

mance and user satisfaction (O’Neill-Brown 2007; Wagner 

et al. 2006). Importantly, these systems differ based on 

whether the cultural aspects are relevant for verbal behav-

ior (e.g., Kim et al. 2009) or non-verbal behavior (e.g., 

Blanchard et al. 2015) or both (e.g., Deaton et al. 2005).    

The design of agents in virtual worlds typically targets a 

specific culture, regardless of whether this intention is ex-

plicit or not. If the design is later determined to be used 

within another culture, significant effort is required to 

adapt the agent to the new target culture (Jan et al. 2007). 

Alternatively, it is possible in the early stages of the design 

to conceive of an agent with a modular architecture in 

which culture is an element that can be replaced or extend-

ed to accommodate another culture. Table 1 below lists 

some examples of agent architectures and applications that 

include cultural aspects as part of the agents’ non-verbal 

behavior design. Figure 1 below displays a schema high-

lighting how culture can be considered an independent 

module from the rest of the agent’s architecture. Some of 

the architectures have been created as an extension of an 

existing emotion and/or personality model, as a way to 

increase the character’s believability and its reaction con-

gruence within the virtual environment. 

 



 

 

 

 

 

 

 

 

 

Author/s - 

Year 

Theories &  

Models 

 

Synthetic  

Culture 

Scenario / Aim Evaluation  

Technique 

Cultural aspects 

evaluated  

AI technique used 

(Hofstede 

2005)  

 

Hofstede’s model Hofstede’s 

dimen-

sions 

Users create culture Multi-player envi-

ronment 

 

How cultures are 

created 

Not reported  

(Mascrenhas, 
Enz, and Pai-

va 2009) 

Integration to au-
tonomous agents 

architecture FAt-

iMA (Fearnot Af-
fective mind archi-

tecture)  

 

PSI theory of emo-

tions  

 

Hofstede’s 
dimen-

sions 

Teach teenagers the 
difference between 

cultures  

Two video-based 
scenarios differ in 

ritual representation 

 
Software simulation 

evaluated by users 

(ORIENT)  

 

Greeting, wel-
coming and din-

ner rituals 

FAtiMA uses goal 
selections based on a 

goal utility function 

 
Emotional appraisal 

and reactions 

 

Planning capabilities 

 

(Jan et al. 

2007)  

Extension to work 

on group simula-

tion system 

Social 

interaction 

rules 

Conversations in three 

different cultures:  

Anglo American, 
Spanish-speaking 

Mexican and Arab 

cultures 

Video-based sce-

narios 

Proxemics, gaze, 

and turn taking 

 

No AI techniques 

used to support 

agents’ behaviors  
 

(Rosis, Pela-
chaud, and 

Poggi 2004) 

Expansion of 
GRETA (Intelli-

gent Believable 

Embodied Con-
versational Agent)   

Hofstede’s 
dimen-

sions and 

social 
interaction 

rules 

GRETA role is to 
engage user in natural 

conversations (Project 

Magicster) 

Conversation 
between the user as 

patient and the 

agent as doctor to 
describe the ap-

propriate therapy.    

Appropriate verbal 
and non-verbal 

communication, 

including facial 
expressions, head 

movements, body 
posture and/or 

gestures 

There is no specific 
AI element added for 

cultural adaptation, 

but GRETA has a 

Listener Intent Plan-

ner component 
(Niewiadomski et al. 

2009) 

(Rehm et al. 

2007)  

No background 

theory or model 
used 

Hofstede’s 

dimen-
sions 

Detect user’s cul-

ture from overall 
activation, spatial 

extent, speed, and 

power of move-
ments 

The user’s culture was 

detected using Wii 
sensors and mapped 

onto the agents’ behav-

ior and compared for 
similarity 

Overall activation, 

spatial extent, speed, 
and power of move-

ments 

A Bayesian network 

was used as network 
of probability to link 

between features in 

each culture 

(Pynadath 

and Marsella 
2005) 

Extension to the 

Com-MTDP mod-
el of agent team-

work is based on 

the theory of mind  

Social 

interaction 
rules 

User creates own 

set of agents with 
personal prefer-

ences, relationships 

with other entities, 
private beliefs, and 

mental models 

Not reported  User built school 

bully scenario 

Partially observable 

Markov decision 
problem (POMDP) 

used to solve problem 

based on agents' 
preferences and be-

liefs 

(Nazir et al. 

2009) 

Based on PSI the-

ory of emotions 

and the Big Five 

personality traits 

Hofstede’s 

dimen-

sions 

 

Use researcher’s 

own list of key 

behaviors of people 

in the culture con-

sidered, and posi-
tive and negative 

words 

 

Video-based sce-

narios 

 

Identify key be-

havior in the 

culture 

Not reported 

Table1 – Agents architectures including cultural aspects  

 



 

 

 For example, Mascrenhas, Enz, and Paiva (2009) creat-

ed an agent based on the FAtiMA architecture for emotion-

al agents (Dias et al. 2014) and the PSI theory of emotions 

(Dörner 2003). Additionally, Nazir et al. (2009) proposed 

an agent based on the PSI emotional model and the Big 

Five Factors model of personality (Digman 1990). Other 

models are an extension of agents’ teamwork (e.g., Jan et 

al. 2007; Pynadath and Marsella 2005). 

The cultural aspects are mostly created using Hofstede’s 

model (Rosis, Pelachaud, and Poggi 2004), (Mascrenhas, 

Enz, and Paiva 2009), (Rehm et al. 2007), (Nazir et al. 

2009), while Jan et al. (2007) considers non-verbal com-

munication parameters such as proxemics (i.e., the spatial 

distance between individuals), gaze, and turn taking. 

Pynadath and Marsella’s (2005) model allowed the user to 

create their own beliefs and preferences. 

The representation of Hofstede’s dimensions is not suf-

ficient to portray all aspects of a culture, and the author 

himself claims that it is necessary to involve cultural sym-

bols and rituals in the agent design (Hofstede 2001), which 

can be represented as a cultural profile. Symbols are any 

gestures, words, and pictures that have special meaning in 

the considered culture, whereas rituals shape the manner in 

which some social activities are undertaken.  

The most common manner to evaluate a computationally 

portrayed behavior is to create video scenarios in a specific 

context and ask the users to assess the scenario’s cultural 

representations, or to determine the differences between 

the cultures portrayed. Some of these agent models have 

been represented as interactive applications, either to create 

dynamic scenarios based on the user’s culture (Rehm et al. 

2007) or cultural training applications (e.g., Mascrenhas, 

Enz, and Paiva 2009; Thovuttikul et al. 2011). 

Different AI techniques have been added to these mod-

els to support the agents’ behavior. Each model has its own 

approach on how to employ these techniques to reach 

model goals in the representation of cultural agents. Some 

of these techniques have been inherited from the original 

architectures, which have been extended. For example, the 

model provided by Mascrenhas, Enz, and Paiva (2009) 

includes different AI elements from FAtiMA, like goal 

utility function, emotional appraisal, and reactions, as well 

as the ability to plan for future actions. Rosis, Pelachaud, 

and Poggi (2004) used AI components already present in 

the embodied conversational agent GRETA and extended 

its capabilities. Finally, some of the architectures have their 

own independent intelligent components (e.g., Rehm et al. 

2007; Pynadath and Marsella 2005; Nazir et al. 2009).  

Table 1 above provides a summative overview of the 

main considerations required when designing culturally 

appropriate behavior for an agent together with the main 

features included in the agent’s architecture and the role of 

cultural aspects in the design.  

Culturally Appropriate Behavior in Agents 

Given the findings in the literature, it appears that a cultur-

ally appropriate agent might need some or all of the ele-

ments described in the schema in Figure 1.   

 

 

 

 

 

 

 

  

It is not necessary for an agent to consider all the com-

ponents illustrated in Figure 1, but such components should 

be determined based on the agent architecture’s context of 

use and applications. In particular, we have highlighted the 

need for the culture dimension module to be independent 

form the internal and external elements of the agent. 

These elements can be divided into two parts, where 

some are internal elements drive the external representation 

of the agent. Internal elements are related to the computa-

tional aspects of generating agents’ behavior to provide a 

high degree of social interaction. These can be achieved by 

considering the psychological factors that play important 

roles in driving social interaction: emotions and personali-

ty. There are two main emotional theories cited in the liter-

ature: OCC (Ortony, Clore, and Collins, 1988) and PSI 

(Dörner 2003). OCC has been embedded in several emo-

tional models, such as FAtiMA (Dias, Mascarenhas, and 

Paiva 2014) and BASIC (Romano et al. 2005). PSI is part 

of some proposed models that have integrated culture into 

their design, such as Nazir et al. (2009) and Mascrenhas, 

Enz, and Paiva (2009). The five factors model of personali-

ty is the most used model integrated into agents’ architec-

tures. 

Recognizing the differences between agents’ cultures 

during the social interactions only from the computational 

aspect is difficult. Consequently, the agents’ behavior gen-

Figure 1 – Schema for Culturally Appropriate Embodied 

Agent 



eration often illustrates the differences through an embod-

iment of external representation of the agent’s behavior. 

Examples of external representations that manifest agents’ 

interactions have been pointed out by Vinayagamoorthy et 

al. (2006).  In particular, the authors report the need to con-

sider specific classes of non-verbal behavior, such as: 

Emblems: refer to the standardized gestures and signals 

that are well understood in a particular culture. They are 

used intentionally and consciously in situations when ver-

bal communication is not possible or to augment a verbal 

concept using abstract representation of the concept, e.g., a 

gesture that represents a swear word. Gestures in the 

Southern Italian culture have been developed to bridge the 

gap across the various local dialects spoken in the land, 

explicating concepts using commonly agreed upon em-

blems. 

Illustrators: are signals that are created on the spur of the 

moment, and while are not often pre-conceived, are still 

voluntary, have a clear meaning, and are used to further 

explain the speech. An example might be using a gesture to 

show the shape of an object.  

Conclusion 

As discussed earlier in this paper, considering cultural as-

pects can increase the believability of synthetic social 

agents. Culture drives humans’ internal expressions and 

emotions as well as their physical activities and appear-

ance. Examples of these external representations were dis-

cussed in addition to a state of the art review on the models 

and methods used to generate cultural expressive virtual 

characters, considering in particular the computational 

generation of behavior and the non-verbal behavioral as-

pects; the latter depends on the specific culture and inter-

personal relationships in the context. Moreover, if the 

agents belong to a specific social group or have to interact 

within a group, the display of such behavior allows human 

users to recognize the culturally appropriate emotions and 

personalities portrayed in a more believable manner. This 

explains the involvement of the cultural and teamwork 

models as a central control and independent component in 

culturally believable agent architecture.  
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