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Abstract. People from different countries are increasingly working together 
with the support of information and communication technologies. Such cross-
cultural virtual collaboration is highly challenging due to the geographical  
separation and cultural diversity among collaborators. This study investigates 
the effects of an individual capability, cultural intelligence, on cross-cultural 
virtual collaboration processes in a controlled experiment. Thirty-five cross-
cultural virtual dyads were formed and instructed to collaborate in a proposal 
writing task. Their interaction processes were analyzed with Bales’ Interaction 
Process Analysis. The results suggest that individuals with higher CQ demon-
strated more positive reactions and attempted answers in the cross-cultural  
virtual collaboration after controlling for foreign language proficiency. The in-
creased amounts of the two categories of interaction acts led to improved peer 
satisfaction. The study links CQ with proximal behavioral outcomes and identi-
fies CQ as a key individual capability that predicts behaviors and affective  
outcomes in cross-cultural virtual collaboration.   

Keywords: Cultural intelligence, cross-cultural communication, cross-cultural 
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1 Introduction 

Staffing teams with people in two or more countries and supporting the teamwork 
with information and communication technology (ICT) has become a common prac-
tice in organizations [1]. Such teams, also termed as global virtual team (GVT), 
brings significant benefits to organizations (e.g., access to a global talent pool, im-
proved responsiveness to global markets) [1]. However, achieving high performance 
in GVT is a challenge undertaken due to the geographical separation and cultural 
differences among team members [2]. As members in GVT are geographically sepa-
rated, their communication and collaboration is primarily supported by ICT, which 
reduces interpersonal contacts and nonverbal communication compared with collo-
cated teams [2]. If individuals’ communication and collaboration behaviors are not 
adapted to the virtual environment, their work partners’ perception as well as team 
outcomes might be negatively affected [3]. In addition, national cultural differences 
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among GVT members also create challenges, as the differences significantly increase 
miscommunication and coordination effort [4], reduce interpersonal trust and satisfac-
tion, and negatively affect GVT outcomes [5].  

Seeing the issues related to virtualness and cultural diversity in GVT, we focus on 
cross-cultural virtual collaboration processes in this study, which is a critical instance 
in GVT processes. Recent studies in GVT increasingly indicate that cross-cultural 
virtual collaboration processes are influenced by individual characteristics, suggesting 
that GVT could be supported through recruiting individuals with right characteristics 
or providing appropriate trainings to GVT members [6, 7]. Yet Martins and Schilp-
zand’s [2] literature review highlights that a knowledge gap exists in understanding 
which individual characteristics significantly influence the processes.  

To address this knowledge gap, we leverage an emerging research stream in cross-
cultural psychology and management, investigating the effects of cultural intelligence 
(CQ) on cross-cultural virtual collaboration processes. CQ is defined as an individual 
capability to perform in culturally diverse settings [8]. Its positive effects on individu-
al performance in multicultural teams have been well acknowledged [9]. However, as 
highlighted in Ng, Van Dyne and Ang’s [9] review on CQ, relatively little research 
has been done on discovering the underlining mechanisms that link CQ to positive 
outcomes. How CQ influences cross-cultural interaction processes requires further 
investigation. Besides, only recently researchers started to discuss implications of CQ 
in a virtual environment [10, 11]. As behaviors and perceptions in a virtual environ-
ment differ from those in collocated settings in various ways [12], findings in collo-
cated studies may have limited generalizability to the virtual environment.  

In this study, we examine the effects of CQ on cross-cultural virtual collaboration 
processes in a controlled experiment. The findings contribute to CQ studies by unco-
vering the effects of CQ on proximal behavioral outcomes, which have the potential 
to explain the positive relationships between CQ and performance. For GVT research, 
the study examines the effects of a prominent individual capability, which can be 
leveraged to improve GVT processes and thus outcomes through staffing and training. 
The study also shed some lights on designing innovative technology to support GVT. 

2 Theoretical Foundation 

2.1 Effects of Cultural Intelligence on Cross-Cultural Collaboration Processes 

Developed by Earley and Ang [8], CQ is an aggregate multi-dimensional construct, 
comprising metacognitive, cognitive, motivational and behavioral dimensions. Meta-
cognitive CQ refers to mental processes that are used to acquire and understand cul-
ture-related knowledge. Cognitive CQ reflects knowledge about other cultures’ social 
norms, practices and languages. Motivational CQ reflects the capability to direct and 
maintain attention to act in cross-cultural situations. Behavioral CQ reflects the capa-
bility to adjust and adapt verbal and nonverbal behaviors when interacting with 
people from other cultures [13]. The four dimensions of CQ characterize different 
types of capabilities to perform in culturally diverse settings, which form an overall 
CQ construct together [9]. As an individual capability, CQ is not defined in the  
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context of a specific culture and it can be improved through education and training, as 
well as personal experiences [9].    

Prior studies have linked CQ to interpersonal interaction and outcomes in cross-
cultural teams, both in collocated and in virtual settings [9]. In collocated settings, 
Rockstuhl and Ng’s [14] study with cross-cultural dyads indicated that people with 
higher metacognitive CQ and cognitive CQ were more likely to trust their partners, 
and people with higher behavioral CQ were more likely to be trusted. Chua and Mor-
ris [7] found that managers higher in metacognitive CQ were rated as more effective 
in intercultural creative collaboration. Their experiment on cross-cultural student 
dyads indicated that as long as a personal conversation was conducted prior to the 
task, higher metacognitive CQ led to greater idea sharing and creative performance 
[7]. Beyene [15] conducted a field study on interactions between native-English-
speakers and non-native-English speakers in a French company. The result suggested 
that non-native-English speakers with higher CQ interacted with native-English-
speakers more often, and this effect existed over and beyond their ability to speak 
multiple languages. In a study of intercultural negotiations, Imai and Gelfand [16] 
found that CQ predicted negotiators’ sequenced integrative information behaviors, 
which in turn predicted joint profit within a negotiation dyad. Only recently, research-
ers started to discuss the implications of CQ in virtual settings, with a strong focus on 
global software teams. Koh, Joseph and Ang [17] proposed that CQ should be taken 
as a critical individual capability for IT professionals working in global software 
teams. Beck, Gregory and Prifling [18] studied the effects of CQ in IT offshore out-
sourcing projects and found that CQ and project management skills jointly reduced 
risks introduced by cultural diversity in the projects and both contributed to offshore 
outsourcing project success. In another study of IT offshore outsourcing projects, 
Gregory, Prifling and Beck [19] found that project members’ CQ could drive the de-
velopment of a negotiated culture, characterized by trust-based interpersonal relation-
ships, common understanding and effective conflict resolution. Li et al. [10]  
conducted an experiment on cross-cultural virtual collaboration with students and 
they found that individuals’ behavioral CQ predicted their partners’ receptivity-based 
trust, which in turn predicted the partners’ satisfaction.  

Overall, the positive relationships between CQ and team progresses, CQ and team 
outcomes were detected both in collocated and in virtual settings. Studies in collo-
cated settings have begun to examine more proximal outcomes of CQ (e.g., emergent 
states, interaction behaviors), whereas studies in virtual settings focus more on distant 
outcomes (e.g., project success). In this study, we investigate the effects of CQ on 
proximal behavioral outcomes in a virtual setting.  

2.2 Bales’ Interaction Process Analysis in Team Research 

Bales’ Interaction process analysis (IPA) was chosen to analyze the cross-cultural 
virtual collaboration processes in this study. Bales’ IPA is a robust and widely applied 
methodology to analyze interpersonal interaction processes [20]. It provides a coding 
scheme that categorizes interaction acts into socio-emotional area (incl. positive and 
negative reactions) and task area (incl. attempted answers and questions).  
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Among all the categories, positive reactions and attempted answers are most fre-
quently linked to preferable affective outcomes in team research. Positive reactions 
include acts that show positive feelings toward another person (seems friendly), re-
duce the anxiety that other persons may be experiencing (tension release) and show 
acceptance to another person (agreement) [21]. Attempted answers consist of acts that 
give direction (gives suggestion), advance a belief or value that is relevant to the task 
(gives opinions), and report factual observation or experience relevant to the task 
(gives information) [21]. Shaw et al.’s study on collocated student group discussions 
showed that students giving more attempted answers were more likely to be perceived 
as facilitating the group processes by other members in the group [22]. In virtual set-
tings, Scharts-Asher, Ahituv and Etzion found that in structured teams, members’ 
social-oriented communication led to higher satisfaction than task-oriented communi-
cation [23]. Richter and Lechner [24] investigated team dynamics in a virtual comput-
er game environment and they found that people demonstrating more positive  
reactions or attempted answers were more likely to be trusted by their virtual  
partners. The study also indicated that teams showing higher amounts of attempted 
answers were perceived to be better coordinated than those showing lower amounts of 
attempted answers [24]. In this study, we investigate the relationships between  
individuals’ CQ and the two categories of acts in cross-cultural virtual collaboration.    

3 Research Framework and Hypotheses 

Based on the literature review, we develop a theoretical model (see Fig. 1) to predict 
the effects of CQ on interaction processes, which in turn predict affective outcomes in 
cross-cultural virtual collaboration. For interaction processes, we focus on positive 
reactions and attempted answers defined by Bales’ IPA categories, as prior literature 
suggests strong relationships between the two categories of acts and positive team 
outcomes. For affective outcomes, we use the construct of peer satisfaction, which is 
a key affective outcome in team research as it strongly predicts individuals’ intention 
to engage in future team work [1]. Four hypotheses are developed as follows.  

 

Fig. 1. A Theoretical Model of Effects of CQ in Cross-Cultural Virtual Collaboration 

Ng et al. [9] suggest that the decision of whether to use multidimensional concep-
tualization of CQ or aggregated CQ depends on the breadth and nature of the  
dependent variables. In our model, the dependent variables for CQ are the amounts of 
positive reactions and attempted answers. To which extent participants demonstrate 
interaction acts in the two categories can be influenced by all the four dimensions of 
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CQ and the strength of the influences might vary when the content of the conversation 
changes. Thus, we decide to use aggregated CQ in the model and predict its effects on 
positive reactions and attempted answers respectively. As indicated in prior studies, 
individuals with higher CQ tend to have more frequent interactions with people from 
other cultures in the work place [15] and they are more likely to share new ideas 
across cultural boundaries [7]. We hypothesize that the positive effects of CQ can be 
observed in cross-cultural virtual collaboration in the sense that people with higher 
CQ demonstrate more positive reactions and also provide more attempted answers to 
their cross-cultural partners. As individuals’ language proficiency is positively related 
to total acts in communication process [25], we take language proficiency as a control 
variable and hypothesize that the effects of CQ should exist over and beyond the ef-
fect of their foreign language proficiency. 

H1: In cross-cultural virtual collaboration, an individual’s CQ is positively related to 
the amount of positive reactions after controlling for language proficiency 

H2: In cross-cultural virtual collaboration, an individual’s CQ is positively related to 
the amount of attempted answers after controlling for language proficiency 

Positive reactions and attempted answers have been linked to positive affective 
outcomes in prior studies. Specifically, Dekker et al. identified that socio-emotional 
communication predicted satisfaction in global virtual teamwork [26]. As negative 
reactions in the socio-emotional area were found to be negatively related to satisfac-
tion [27], we predict that in a cross-cultural virtual collaboration, people are more 
satisfied with those who produce more positive reactions in the socio-emotional area.  

H3a: In cross-cultural virtual collaboration, the amount of an individual’s positive 
reactions is positively related to his/her partners’ satisfaction with him/her 

Similarly, attempted answers have been linked to perceived contribution in team-
work [22] and active participation affects satisfaction in virtual teamwork [26]. Thus, 
we hypothesize that people demonstrating more attempted answers are perceived to 
be more satisfactory by their partners in a cross-cultural virtual collaboration. 

H3b: In cross-cultural virtual collaboration, the amount of an individual’s attempted 
answers is positively related to his/her partners’ satisfaction with him/her 

4 Research Method 

A laboratory experiment was conducted to test the hypotheses. The method is effec-
tive to examine the causal relationships between CQ and collaboration processes, as it 
enables us to control on the effects of other influential factors (e.g., task complexity, 
interaction duration, technology etc.).  

Participants were recruited among undergraduate and graduate students in two pub-
lic universities in China and Germany. All participants were either citizens in the 
respective country or had lived in that country for more than 10 years. Overall 36 
participants from China and 36 from Germany took part in the experiment. They were 
randomly paired into 36 cross-cultural virtual dyads. Due to technical reasons, the 
collaboration process of one dyad was not voice recorded and thus excluded from 
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further data analysis. The final sample of participants consisted of 35 cross-cultural 
virtual dyads, 34 males and 36 females, with an average age of 21.44 (SD=1.870).      

A collaborative writing task was designed for the study. Participants were de-
scribed as employees in a medium-size international company. They were required to 
collaborate with a colleague sitting in another country to jointly produce a proposal 
for the managerial board about adopting social media in the company for business 
purposes. The writing task consisted of three subtasks: 1) brainstorming: generating 
eight ideas on how to use social media to benefit the company, 2) justification: select-
ing three best ideas among the generated ideas and providing reasons for the selec-
tion, and 3) analysis: analyzing risks and benefits of using social media for business. 
The three subtasks covered creative, reasoning and analytical processes, requiring 
different modes of information gathering and processing. A proposal template was 
provided for every dyad and they were given 30 minutes to complete the task.     

A collaboration environment was established online, which was equipped with a 
text-based communication tool, a voice communication tool and a synchronous shared 
text editor. Participants were instructed to communicate with their partners with the 
communication tools and jointly produce the proposal with the synchronous shared 
text editor. All chat logs, verbal conversations, text revision histories were recorded.   

The experiment was carried out in China and Germany simultaneously, consisting 
of a pre-task questionnaire, a laboratory session and a post-task questionnaire. The 
pre-task questionnaire asked about individual characteristics (e.g., demographic in-
formation, cultural intelligence, and language proficiency), which was filled out by 
participants before the laboratory session.  In the laboratory session, participants 
from the two countries came to a computer lab located in their campuses at the same 
time. They were randomly paired up into cross-cultural virtual dyads. Participants 
were provided a short training on how to use the virtual collaboration environment 
and then were instructed to collaboratively complete the experimental task on the 
virtual collaboration platform. After the experiment, participants were asked to report 
their satisfaction towards their partners and other psychological responses in a post-
task survey. All the questionnaires, instructions, trainings were given in English, and 
participants were required to communicate in English during the laboratory session. 
The total time for the experiment lasted about one hour.  

We assessed participants’ CQ with a 20 item Cultural Intelligence Scale (CQS) 
[28]. The subscales of metacognitive, cognitive, motivational and behavioral CQ 
achieved an internal consistency of 0.743, 0.781, 0.839 and 0.614 respectively. Thus, 
we used the average values of each subscale as indicators for CQ in the data analysis. 
As English was chosen as the communication language in the experiment, participants 
reported their English proficiency on a 6-point Likert scale developed according to 
the Common European Framework of Reference for Languages. After the experi-
ment, the first author randomly sampled 50% of the dyads’ voice records and con-
ducted external assessment of the participants’ English proficiency with the same 
assessment framework. The external assessment and the self-assessment achieved an 
inter-rater reliability of 0.887, which indicated high reliability of the self-assessed 
language proficiency. Thus, the self-assessed language proficiency was used as an 
indicator for language proficiency in the data analysis. We adapted a three-item scale 



 Uncovering the Effects of Cultural Intelligence 243 

 

of group outcome perceptions from Hardin et al. [29] to measure participants’ general 
satisfaction with their partners. In addition, three questions were added asking about 
participants’ satisfaction with the partner’s contribution, communication and collabo-
ration specifically. To analyze the interaction processes, all voice records during the 
experiment were transcribed into text and coded with MAXQDA into different Bales’ 
IPA categories. In the first coding phase, the two authors selected five voice records 
among the 35 voice records randomly and applied the coding scheme to analyze the 
records independently. Their coding results were then compared, which achieved a 
percent agreement of 84.1% and Cohen’s Kappa of 0.813. The inter-coder reliability 
was considered reliable for further coding. In the second coding phase, the second 
author coded all the remaining voice records. Total acts for positive reactions and 
attempted answers were taken as indicators for the two constructs in the data analysis.  

5 Results and Discussions 

Partial least square (PLS) was used to test the hypotheses, as it is applicable to handle 
relatively small sample size and appropriate for predictive analysis in the early stage 
of theory development [30]. SmartPLS was used to evaluate the measurement and 
structural model. For the measurement model, discriminant validity of all constructs 
was assessed by cross-loadings. The result showed that all indicators loaded signifi-
cantly higher on the intended constructs than on other constructs, indicating adequate 
discriminant validity [30]. For constructs with reflective measurements (i.e., CQ and 
peer satisfaction), internal consistency, composite reliability and average variance 
extracted (AVE) were examined. Both constructs achieved adequate internal consis-
tency (0.804, 0.941), composite reliability (0.871, 0.953) and AVE (0.630, 0.773), 
indicating sufficient internal reliability and convergent validity [30].  

 

Fig. 2. Hypotheses Testing Results (N=70) 

To test the hypotheses, we examined the path coefficients in the structural model 
and evaluated the explanatory power of the structural model with R2 value. As shown 
in Fig. 2, the model explained 14.4% of the variance of positive reactions, 35.7% of 
the variance of attempted answers, and 30.8% of the variance of peer satisfaction. The 
explained variances exceeded 10%, indicating substantive explanatory power [31]. A 
bootstrapping with 1000 resamples was performed to evaluate the significance of path 
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coefficients. As presented in Fig. 2, hypothesis 1 received marginal support, and hy-
pothesis 2, 3a and 3b were strongly supported by the data.  

The results indicate that participants with higher CQ demonstrated marginally 
more positive reactions and significantly more attempted answers in a cross-cultural 
virtual collaboration over and beyond the influence of their foreign language profi-
ciency. The findings are in line with Beyene’s observation that non-native-English 
speakers with higher CQ have more interactions with native-English speakers in the 
workplace [15]. CQ seems to have greater predictive power on the amount of at-
tempted answers than on the amount of positive reactions. When examining the corre-
lations between CQ and subcategories in positive reactions, we found that CQ was 
significantly related to the subcategory “seems friendly” but not significantly related 
to the subcategory “tension release” and “shows agreement”. It indicated that “seems 
friendly” could be reliably predicted by individuals’ CQ in a cross-cultural virtual 
collaboration, whereas “tension release” and “shows agreement” might be influenced 
by other factors. For attempted answers, all subcategories (i.e., gives suggestion, opi-
nion and information) can be reliably predicted by individuals’ CQ, suggesting that 
people with higher CQ demonstrated more acts in all the subcategories.  

The amount of positive reactions and attempted answers translated into peer satis-
faction after the interaction. That means in a cross-cultural virtual collaboration par-
ticipants were more satisfied with their partners if the partners demonstrated more 
positive reactions and attempted answers. The path coefficient between positive reac-
tions and peer satisfaction is higher than that between attempted answers and peer 
satisfaction. It suggests that although both types of acts strongly predict satisfaction, 
positive reactions seem to play a more important role in influencing peer satisfaction.  

6 Conclusion and Future Work 

This study examined the effects of individual CQ on interaction processes and in turn 
on affective outcomes in cross-cultural virtual collaboration. The results support that 
individuals’ CQ predicts how many positive reactions and attempted answers they 
demonstrate in the collaboration, which in turn strongly influence their partners’ satis-
faction. The effects exist over and beyond the influence of language proficiency. The 
study provides insight into behavioral outcomes of CQ, which is rarely investigated in 
prior studies. As proximal outcomes, positive reactions and attempted answers can be 
leveraged as externally assessed indicators that reflect the level of individuals’ CQ. 
For GVT research, the study highlights that CQ is a strong predictor of individuals’ 
interaction behaviors, which in turn predict affective outcomes in cross-cultural vir-
tual collaboration. GVT managers could leverage the research findings and assign 
tasks that require intensive cross-cultural virtual communication and collaboration to 
individuals with high CQ to ensure a positive outcome. Trainings that improve CQ 
can be designed and recommended to GVT members. Designing technologies to cap-
ture and analyze interaction processes, and present the interaction modes (e.g., 
amounts of interaction acts) may be helpful for GVT members to diagnose and then 
improve their cross-cultural virtual communication competency.  
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With data from this study, we are going to break down the interaction acts into 
subcategories and examine the linkage between dimensions of CQ and specific inte-
raction acts. Relationships between individual CQ and alternative interaction indica-
tors (e.g., dominance, socio- vs. task orientation) are going to be investigated. Based 
on the further analysis, a more detailed theoretical model can be established to explain 
the inherent functioning mechanisms of CQ on the interaction processes. In addition, 
effects of dyad-level CQ on dyad-level interaction (e.g., communication breakdowns) 
and outcomes (e.g., joint output) will be analyzed to provide a thorough understand-
ing of CQ in the cross-cultural virtual collaboration.  
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