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Abstract 

The purpose of the study was to explore the relationship between individual factors (gender, language background (LB), 
nationality, English language proficiency (ELP), diverse group work experience (DGWE)) and cognitive processes 
(bias, stereotyping, anxiety & apprehension) and investigate the nature of any emerging differences, using the sample of 
837 undergraduate students. Owing to the irregular distributions of the criterion variables we combined the sensitivity 
and versatility of parametric tests (t-tests, ANOVA) with the robustness of the equivalent non-parametric tests (Kruskall 
Wallis, Mann-Whitney). Strong conclusions were drawn where both groups of tests proved significant at the .01 level. 
The results revealed LB, nationality, ELP, and DGWE have a statistically significant impact on bias. LB, nationality, 
ELP and DGWE also appear to have an impact on stereotyping while anxiety & apprehension appear to be influenced 
by gender, LB, nationality, ELP and DGWE. The precise differences and implications for academics and researchers 
are discussed.  
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1. Introduction 

During 2002-2003, almost 90 000 international students were enrolled in Australian universities (DIMA 2009a), with 
business schools having a majority of international students (McInnis 2003). By 2008, the number has increased up to 
140 000 (DIMA 2009b), with the three largest groups being from India (34 574), China (33 189) and Malaysia (8 143). 
Subsequently, many universities are faced with the inherent challenges of educating such a diverse population of 
students (Engberg 2004). Although a developing body of literature reports that international students are trapped in a 
psychological climate marked by increasing alienation and difficulties in academic and social adjustment (Abe, Talbot 
& Geelhoed 1998; Nora & Cabrera 1996), with a few notable exceptions (e.g. Shaw 2004), little research has attempted 
to examine their experiences of cognitive processes such as perpetuation of biases and stereotyping (Goto & Takeuchi 
2002) and the level of anxiety and apprehension (Greenland & Brown 1999) within a diverse group context. Many 
existing studies have typically focused on the United States, and, to a limited degree, on Australia, especially in the 
context of higher education.  

Furthermore, the focus of social science literature has been on Blacks and Whites, to a lesser degree on other ethnic 
minority groups, including Asians (Hune 1995; Hwang & Goto 2008). On the other hand, due to small sample sizes, 
there has been a tendency to combine individuals from the Far East, Southeast Asia or the Indian subcontinent under 
one label, as a single homogeneous ethnic group, assuming that they share common characteristics in all circumstances 
thus, ignoring within-group differences (Laanan & Starobin 2004; Yoon & Portman 2004). Yes, Asians may have some 
sense of ‘Asian-ness’ in common, however, they differ from each other in ethnicity, culture, language, religion, 
experiences, and so forth. For example, although Chinese and Taiwanese students have similar backgrounds in terms of 
culture, language, race and geographic location, in the study of Yang et al. (1994), they demonstrated considerable 
differences in their meaningful relationships with US students. Similarly, Fritz, Chin and DeMarinis (2008) found no 
significant differences between international students as a single group and the US students with respect to anxiety; 
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however, a different pattern emerged when the international student population was divided into subgroups. Hence, 
examination of differences between the Asian groups is an important caveat warranting further investigation (Lew, 
Chang & Wang 2005).  

Moreover, Kessler, Michelson and Williams (1999) predict that the cognitive processes are likely to occur due to a wide 
range of individual characteristics. However, the accuracy of this theory is unknown, as only a small number of studies 
have examined them in relation to characteristics other than gender, race/ethnicity, and class. Specifically, research has 
established that English language proficiency is a “bona fide problem in and of itself” for many students from 
non-English speaking backgrounds (NESB) studying in the United States (Swagler & Ellis 2003, p. 423; Burroughs 
2008; Burroughs, Marie & McCroskey 2003; Woodrow 2006); however, only a small number of them empirically 
examined its influence on various cognitive processes. Furthermore, it remains unclear to what extent and in what ways 
such individual differences predict cognitive tendencies in diverse settings (Sommers, Warp & Mahoney 2008).  

Therefore, the main purpose of the present study is to take a step toward filling this void. Specifically, to (1) explore 
whether the relationships between individual factors (gender, language background, nationality, English language 
proficiency, diverse group work experience) and cognitive processes (bias, stereotyping, anxiety & apprehension, 
mental effort) exist and (2) investigate the nature of any emerging differences between these groups.  

2. Literature review  

The most common theoretical underpinnings used to explain the possible biases and inaccuracies that often occur when 
members of diverse groups work together to achieve a common goal are social categorization theory (SCT) and its 
related social identity theory (SIT). According to SCT, people routinely classify others into a number of cognitive 
categories often based on observable differences such as gender, age, race or nationality rather than cognitively 
maintaining their individuality (Turner 1985; 1987). Through social categorization, others are perceived either as 
members of the same category as one’s self (in-group), as members of a different category (out-group) or unique 
individuals. However, people often rely on group-based impressions rather than person-based individuating qualities 
(Fiske, Link & Neuberg 1999).  

Furthermore, according to SIT (Ashforth & Mael 1989; Tajfel 1978; 1982; Tajfel & Turner 1986), an individual’s social 
identity is constructed with reference to his/her membership in different social categories together with the value and 
emotional significance attached to that membership. As individuals are perceived or perceive themselves as belonging 
to social categories (e.g. ‘women’, ‘men’, ‘Asians’, ‘Blacks’, ‘Whites’, ‘young’, ‘old’) and social categories are 
associated with specific characteristics (e.g. aggressiveness, laziness, inarticulate, etc.), members incorporate such 
category traits as inherent features of their self-concept (Tajfel 1978). Once socially identified with a group, individuals 
accentuate perceptions of their similarities with in-group members while simultaneously accentuating their differences 
from out-group members, thereby creating ‘us’ versus ‘them’ dynamics within groups (Hogg & Abrams 1985).  

SIT further assumes that individuals strive for a positively valued social identity. That is, they view in-group members 
as more attractive, trustworthy, honest and cooperative than members of the out-group (Ashforth & Mael 1989; Hogg 
2001; Tajfel & Turner 1986). Such differentiation results in an in-group favouritism and out-group bias (Allen & 
Wilder 1975; Fiske 2004; Gaertner & Insko 2000; Hinkle & Schopler 1986).  

Consistent with these theories, numerous studies have demonstrated that in diverse settings, individuals become aware 
of their visible demographic differences from one another and those differences are likely to trigger stereotyping and 
bias (Fiske & Taylor 1991; Shaw & Barrett-Power 1998). For instance, the evidence shows that majority groups are 
more likely to display bias than are minority groups (Oakes, Haslam & Turner 1994) and it has long been established 
that minority groups such as Asians (Delucci & Do 1996) and women (Sigelman & Welsh 1991; Gardener 1995) often 
appear to be the victims of such behaviors. For instance, Asian students in Pham and Dykstra’s (1994) study were 
dissatisfied with unwelcoming attitudes and reported incidents of stereotyping and discriminatory behaviors from other 
students. Similarly, Asian students in Ancis, Sedlacek and Mohr’s (2000) study reported disrespectful and unfair 
treatment from other students than did European students. Asian American men in the study of Kohatsu et al (2000) 
reported greater bias against them then did Asian American women. A greater level of bias or discrimination was 
reported among non-whites and men in the study of Kessler, Mickelson and Williams (1999) than whites and women. 
Research has also documented that limited English language skills of NESB students (Goto, Gee & Takeuchi 2002; Yeh 
2002; Yeh et al. 2005) and the lack of knowledge, experience and contact with diverse members (Dalton 1991) are the 
other contributing factors of stereotyping and bias.  

Furthermore, research in the field of cognitive psychology has demonstrated that when individuals encounter an 
environment that is unfamiliar in language, people, behavioral norms, etc. they experience a high level of anxiety and 
apprehension. Anxiety is found to be greater in intergroup than in interpersonal encounters (Gudykunst & Shapiro 
1996). For instance, research has found ethnic differences in the experiences of anxiety, noting a greater level of social 
anxiety among Asian American students relative to European American students (Fritz, Chin & DeMarinis 2008; Lau et 
al. 2009) or White American students (Okazaki 1997; Okazaki et al. 2002). Similarly, Asians experience more anxiety 
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than Hispanics when interacting with Caucasians (Stephan & Stephan 1989). Tsui, Egan and O’Reilly (1992) also 
suggest that being different in race, nationality or gender is more anxiety-producing for traditionally predominant 
groups such as men and whites than for women and non-whites. Furthermore, research has also found that in situations 
where group members are forced to interact with one another in a language that is not their first language (English in 
our case) they are likely to experience a greater level of anxiety and apprehension as they would feel less competent in 
expressing themselves in that language (Burroughs 2008; Burroughs, Marie & McCroskey 2003; Woodrow 2006). 
Similarly, as individuals have different values and experiences they may feel unable to anticipate others’ reactions 
(Bacharach & Bamberger 1992) and become too anxious and inhibited to make contributions to the decisions made by 
the group (Pelled, Ledford & Mohrman 1999). Hence, the level of fear or worry associated with the interaction with 
dissimilar others is likely to increase (Jackson, Stone & Alvarez 1992; Shaw & Barrett-Power 1998). Plant and Devine 
(2003), on the other hand, argue that individuals (e.g. Whites) who have a limited experience interacting with members 
of other ethnic groups (e.g. Blacks) are likely to experience a high level of anxiety and apprehension.  

Therefore, based upon these theories and subsequent research findings we propose that some or all of the following 
individual characteristics (gender, language background, nationality, English language proficiency, diversity group 
work experience) will be the predictors of bias, stereotyping, and anxiety & apprehension.

3. Methodology  

3.1 Setting, design and procedures 

The hypotheses were tested on a sample of 837 onshore and offshore undergraduate business students working on a 
team project as part of a requirement of the Business Capstone 301 unit at Curtin University of Technology, Perth, 
Western Australia. The teams were deliberately formed to maximize the gender, race and age diversity. Teams were 
required to run a virtual business for 8 weeks of the 12-week semester by making a wide range of decisions, including 
which markets to emphasize, what research and development to conduct, how to market products, manage staff, 
facilities and a sales force, how to finance operations and manage production facilities, and many more. The aim of the 
simulation was to increase ROA, ROE, Cumulative Profit, Stock Price and Market Capitalization. The primary method 
of data collection was a survey questionnaire. During the 7th week, 975 questionnaires were distributed to all 
participants accompanied with a cover letter stating the purpose, the timeframe and the assurance of confidentiality.  

3.2 Sample 

As the participation in the study was voluntary, of the 975 questionnaires, 837 were returned, yielding 80.2% response 
rate. Table 1 depicts the number and percentage of respondents by gender, language background, English language 
proficiency, nationality, and diverse group work experience.  

3.3 Measures 

A total of 25 questions captured the variables of interest for the purpose of the study. The details are provided below.  

3.3.1 Demographic information 

The questionnaire contained items asking about the participants’ gender, nationality, language background, English 
language proficiency, and diverse group work experience. 51 nationalities were represented in the sample; however, the 
focus of the study was on five groups only (1=Australian, 2=Chinese, 3=Indonesian, 4=Malaysian, 5=Singaporean). As 
the percentage of students with other nationalities such as Bangladesh, Croatia, France, Kenya and so forth was 
considerably low it was decided to exclude them from the analyses. Students were also asked to indicate their language 
background (1=ESB, 2=NESB). We also assessed 520 NESB students’ self-reported English language proficiency by 
posing the question: “If your first language is not English how would you rate your English language proficiency?” 
followed by 3 choices: 1=low, 2=average and 3=high. We did not use their TOEFL scores because TOEFL assesses 
written rather than spoken English proficiency, which we believe plays a more important role in our context. A 
summary of all demographic data obtained in the study is provided in Table 1.  

3.3.2 Bias  

Bias was measured using five items adapted from James, Lovato and Cropanzano (1994) and the remaining 5 items 
from Shaw (2004). Based on the results of exploratory factor analysis (EFA), this study used only 8 items. In the 
previous study, the reliability for the scale was .90/.93 (Shaw 2004). In this study, the internal reliability was .90. The 
items describe student’s self-observations, perceptions, emotional reactions, and behavioral dispositions toward other 
members of a group because of their differences (Dovidio et al 2004). Example items were: “I sometimes react to 
certain group members in a negative way or treat them unfairly simply because of their gender, race/ethnicity, age, etc.” 
and “Prejudice exists in our project group”.

3.3.3 Stereotyping  

Stereotyping, referred to as the extent to which respondents use stereotypes to predict the behaviors and attitudes of 
other group members was measured using four items adapted from Shaw (2004). The Cronbach’s alpha coefficient 
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of .89 for the scale was confirmed by Shaw (2004). In this study, the Cronbach’s alpha coefficient was .96. An example 
item was: “When working with my group members, I often find myself using stereotypes to predict how they will 
behave in group meetings”.

3.3.4 Anxiety and Apprehension  

Anxiety & Apprehension referred to as a respondent’s level of fear, uneasiness or worry associated with his/her 
interaction with other group members (Stephan & Stephan 1985) was measured with eight items adapted from Shaw 
(2004). As four of the items were negatively phrased, we reversed the scoring to make it consistent with the rest of the 
scale. According to Shaw (2004), the reliability for the original scale was .88/.89. In this study, the reliability was .88. 
An example item was: “I usually feel calm and relaxed when asked to express my feelings or opinions at group 
meetings”.

Students responded to all items using a seven-point Likert scale ranging from 1 (Strongly Disagree) to 7 (Strongly 
Agree).

4. Results and discussion  

To test the hypothesis, Comparison of Means tests (t-tests) and Analysis of Variance (ANOVA) tests were performed. 
Having obtained significant results, the nature of the differences that emerged was examined using Tukey’ HSD 
procedure. Owing to the irregular distributions of the criterion variables, we decided to combine the sensitivity and 
versatility of parametric tests (t-tests, ANOVA) with the robustness of the equivalent non-parametric tests (Kruskal 
Wallis, Mann-Whitney). However, unlike the Tukey’s HSD which compensates for the increased risk of Type I error, 
the repeated use of the Mann-Whitney tests does not compensate for the increase in that risk. Hence, to minimize the 
cumulative risk of Type I errors, we adopted a stricter criterion of significance (p<.01) (Huberty & Morris 1989). The 
statistical results revealed some noteworthy patterns.  

The results in Table 2 indicate that gender is a contributing factor to anxiety & apprehension (t=-2.48, p<.01), 
suggesting that females (M=2.42) are more anxious and apprehensive when interacting with other members than males 
(M=2.23). However, no significant differences were found between males and females in relation to bias and
stereotyping.

As in Table 2, language background (ESB vs NESB) also found to have a significant association with bias (t=-3.29, 
p<.01), stereotyping (t=-7.06, p<.01), and anxiety & apprehension (t=-4.91, p<.01). These results suggest that (a) NESB 
students (M=1.90) are more likely to exhibit bias toward other members because of their differences than ESB students 
(M=1.64), (b) NESB students (M=3.22) are more likely to use stereotypes to predict the behaviors and attitudes of other 
members than ESB students (M=2.45), and (c) NESB students (M=2.47) experience a greater level of anxiety and 
apprehension in interacting with other members than ESB students (M=2.10).  

The results in Table 3 indicate that nationality is an important predictor of bias (F=6.17, p<.01), stereotyping (F=21.02, 
p<.01) and anxiety & apprehension (F=7.24, p<.01). The results also show that in relation to bias, of all the pair-wise 
differences the only significant difference lies between Australians (M=1.59) and Chinese (M=2.21), with Chinese 
affirming higher levels of bias then Australians. In relation to stereotyping, significant differences were found between 
Australians on one hand and Chinese, Indonesians, Malaysians and Singaporeans on the other. The widest difference 
was between Australians (M=2.13) at the lowest end and Chinese (M=3.58) at the highest end. It appears that the Asian 
culture has slightly greater tendency towards the use of stereotypes to predict the behaviors and attitudes of other group 
members. In relation to anxiety & apprehension, the results revealed distinct differences between Australians and 
Singaporeans (M=2.10 and 2.09, respectively) on one hand and Chinese, Indonesians and Malaysians (M=2.47, 2.61 
and 2.59, respectively) on the other. The widest difference was between Indonesians (M=2.61) at the lowest end and 
Singaporeans (M=2.09) at the highest end.  

As in Table 4, English language proficiency (ELP) appears to be related to bias (F=8.72, p<.01), stereotyping (F=11.02,
p<.01) and anxiety & apprehension (F=17.65, p<.01). Although ELP is significantly associated with bias the nature of 
the association is not entirely clear as the emerged difference between the two groups appears to be marginal. However, 
the tendency to engage in stereotyping and the level of anxiety & apprehension appear to decrease with ELP.

The results in Table 4 also revealed statistically significant relationships between diverse group work experience 
(DGWE) and bias (F=8.59, p<.01), stereotyping (F=8.75, p<.01) and anxiety & apprehension (F=10.59, p<.01). 
Although there appears to be some relationship between DGWE and stereotyping the nature of the relationship is not 
entirely clear as the emerged difference between the two groups appears to be marginal. However, the tendency to 
exhibit bias and the feeling of anxiety and apprehension appear to decrease with DGWE. 

In summary, the influence of individual factors (gender, language background, nationality, ELP, DGWE) on cognitive 
process variables (bias, stereotyping, anxiety & apprehension) was examined. Our results provided a considerable 
amount of support for our hypothesis. However, we did not find that gender is a significant predictor of bias and 
stereotyping. The lack of gender differences for bias and stereotyping may be attributable to the possibility that negative 
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gender stereotypes are fading and females and males are becoming more positive in their perceptions of each other 
(Dovidio & Gaertner 1991), hence resulting in a reduction of bias and the amelioration of harmonious intergroup 
relations (Devine & Elliot 1995).  

We also observed statistically significant differences within each cognitive process (bias, stereotyping, anxiety & 
apprehension) across different gender, language background, nationality, ELP, DGWE groups. However, the observed 
differences appeared to be of relatively low practical importance as all groups showed a strong tendency towards the 
low end of the scale, indicating an overall low level of bias, stereotyping and anxiety & apprehension. Low levels of 
bias, stereotyping and anxiety & apprehension could potentially be due to the sample used, as 3rd year undergraduate 
students, over the duration of their course, have been involved in various group projects and had a greater exposure to, 
and contact with, dissimilar others compared with 1st year students. Furthermore, various efforts such as diversity 
workshops provided by Curtin Business School might also have accounted for low levels of bias, stereotyping and
anxiety & apprehension.

5. Conclusions and implications  

These findings have both theoretical and practical implications. First, we examined the relationship between individual 
factors and cognitive process variables using undergraduate students as little attention has been devoted to their 
experiences of cognitive processes (Goto & Takeuchi 2002; Greenland & Brown 1999), particularly in an Australian 
context. We substantiated the findings of previous studies mostly conducted in the United States that gender is a 
predictor of anxiety & apprehension (Tsui, Egan & O’Reilly 1992) and nationality is a predictor of bias (Ancis, 
Sedlacek & Mohr 2000; Kessler, Michelson & Williams 1999; Kohatsu et al. 2000; Pham & Dykstra 1994),
stereotyping (Pham & Dykstra 1994) and anxiety & apprehension (Lau et al. 2009; Okazaki 1997; Okazaki et al. 2002). 
However, we found that the relationships between gender and bias, and gender and stereotyping were not statistically 
significant. Additionally, we extended the existing studies by examining the effect of language background, ELP and 
DGWE on bias, stereotyping, and anxiety & apprehension and established that in the context of higher education, the 
effect is significant at (p<0.01) level, thereby substantiating Kessler, Michelson and Williams’ (1999) proposition that 
cognitive processes are due to a wide range of individual characteristics not just gender, race/ethnicity, or class. 
Furthermore, rather than combining the responses of all Asian groups and portraying them as a single homogeneous 
ethnic group (Laanan & Starobin 2004; Yoon & Portman 2004), we broke the responses of Asian groups into four 
nationality groups (Chinese, Indonesians, Malaysians, Singaporeans) and found statistically significant differences 
between these groups in relation to cognitive process variables. These differences suggest that Asians are diverse and 
cannot be reduced to a homogeneous whole with respect to cognitive processes.  

Although the overall level of bias, stereotyping, and anxiety & apprehension is low, the mean differences that emerged 
between different gender, language background, nationality, ELP, DGWE groups suggest that education administrators 
or academics should continue providing interactive diversity workshops, training interventions, or multicultural courses 
designed to increase students’ sensitivity to individual differences, as such efforts give students the opportunity to 
interact with members of other groups and have potential to modify their attitudes and beliefs and, hence, result in 
reduced stereotyping, bias (Astin 1993; Chang 2002; Milem 1994; Rudman, Ashmore & Gary 2001) and anxiety & 
apprehension (Islam & Hewstone 1993; Stephan & Stephan 1985; 1989).  

6. Limitations and directions for future research 

Although this study makes a number of important contributions, there are obvious limitations to the study, which can be 
improved upon by future research. Specifically:  

This study was purely quantitative. Further research using qualitative methodologies might more comprehensively 
explain the quantitative patterns observed.  

This study considered a limited number of factors such as gender, language background, nationality, ELP and 
DGWE. Exploring other characteristics such as small group management experience, managerial/supervisory 
experience, grade points, grade expectations, full-time work experience, majors, etc. as potential predictors of cognitive 
processes could be fruitful to explore in future studies particularly as researchers propose that cognitive processes are 
likely to occur due to a wide range of individual characteristics (Kessler, Michelson & Williams 1999).  

As the percentage of students with other nationalities was relatively low, they were excluded from the analyses. A 
further sample stratified according to ethnic or national criteria would enable its effects to be more thoroughly explored.  

As the data was collected from a single tertiary institution the generalizability of the findings is limited. Thus, it 
would be worthwhile for future studies to validate the findings of our study in other higher educational settings.  
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Table 1. Demographic data of participants 

 Frequency Percentage 

Gender (n=837): 

Male

Female 

400 

437 

47.8 

52.2 

Language Background (n=837): 

English Speaking Background (ESB) 

Non-English Speaking Background (NESB) 

317 

520 

37.9 

62.1 

English Language Proficiency (n=520): 

Low

Average 

High 

24 

335 

161 

2.9 

40.0 

19.2 

Nationality (n=650):  

Australian 

Chinese 

Indonesian 

Malaysian 

Singaporean 

162 

150 

62 

169 

107 

19.4 

17.9 

7.4 

20.2 

12.8 

Diverse Group Work Experience : 

A little 

Some 

A lot 

137 

354 

346 

16.4 

42.3 

41.3 

Total: 837 100.0 

Table 2. The relationships between gender, language background and cognitive process variables: comparison of mean 
scores 

Cognitive Process 

Variables

Gender  t-test 

t

Mann-Whitney 

ZMale 

(N=400) 

Female 

(N=437) 

Bias 1.80 1.80 -.059 -.335 

Stereotyping 2.93 2.92 .009 -.019 

Anxiety & Apprehension 2.23 2.42 -2.485** -2.848** 

Cognitive Process 

Variables 

Language Background t-tests Mann-Whitney 

ZESB

(N=317) 

NESB 

(N=520) 

Bias 1.64 1.90 -3.298** -4.215** 

Stereotyping 2.45 3.22 -7.068** -6.720** 

Anxiety & Apprehension 2.10 2.47 -4.911** -5.279** 

Note 1. Independent sample t-tests & Mann-Whitney tests **p<0.01 
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