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Globalisation is the topic de jour of the new millennium. It has sprung forth a growth industry 
composed of scholarly books, consultancies, seminars, and conferences. Scholte (2000) 
reports that the number of entries for "globalisation" in the United States Library of Congress 
catalogue increased from 34 in 1994 to 693 in 1999. Globalisation is praised by some; 
criticised by others. The debate notwithstanding, globalisation is a major force in bringing the 
subject of culture from the shadows to the limelight. 

Once the domain of anthropologists, contemporary research designed to identify culturally 
unique and shared features and the subsequent effects of those features is published in 
diverse academic journals. The volume of research has increased dramatically in the past 
30 years. A PsychINFO search clearly demonstrates this phenomenon as shown in Table 1 
which displays the number of records the descriptor "cross cultural" generates. 

Table 1. PsychINFO Cross-Cultural Records 

Dates Records Records / month 

1971-1975 1094 18.2 

1976-1980 1516 25.3 

1981-1985 2093 34.9 

1986-1990 3618 60.3 

1990-1995 4746 79.1 

1996-2000 6380 106.3 

Although the volume of research is formidable, there are concerns regarding the conceptual 
variables and methodology of the research. This paper addresses some of those concerns 
by critically examining the Triandis INDCOL Scale, an instrument designed to measure the 
cross-cultural constructs of individualism and collectivism. 

 



Cross-cultural Research Concerns 

Kim, Park, and Park (2000) and van de Vijver and Leung (2000) provide comprehensive 
analyses of cross-cultural research in the field of psychology. The authors pose challenging 
questions regarding the seemingly uncritical acceptance of conceptual variables and the 
reliance on traditional statistical models when analysing data. Keller and Greenfield (2000) 
suggest that the professional culture of those publishing cross-cultural psychological 
research is inadvertently limiting the scope and construction of the concepts. According to 
Keller and Greenfield (2000), social psychology research paradigms heavily influence the 
International Association for Cross-Cultural Psychology and the Journal of Cross-Cultural 
Psychology. In other words, the culture of the discipline of social psychology dominates the 
study of cross-cultural psychology. 

This parochialism influences cross-cultural psychology at the macro level. For example, 
Keller and Greenfield (2000) contend that the social psychology dominated field currently 
conceptualises culture as "a consistent entity…external to the individual" (p. 53). As an 
example of an alternative view, they offer a developmental psychology concept of culture. It 
formulates culture as a process, a dynamic interaction between the individual and the 
environment in which both are constantly changing. How this conceptualisation of culture 
would affect the interpretation of research findings is unknown because it is seldom 
employed in cross-cultural psychology research. Thus, cross-cultural research faces 
philosophical disagreements about the relationship between the individual and the culture. 
Issues of conceptual ambiguity exist on more specific levels as well. 

Van de Vijver and Leung (2000) identify the variables individualism and collectivism (I/C) as 
vague concepts that are extensively referred to in the literature in a more-or-less self-evident 
manner. Yet there is considerable debate over the cultural values and subsequent 
behavioural patterns necessary in defining each of the variables, whether they exist at all, 
and whether they should be used to describe individuals within a culture or the culture as a 
whole. As in the case of cross-cultural research in general, social psychologists publish most 
of the research articles focusing on cultural individualism and collectivism (Ng, Loong, He, 
Liu, & Weatherall, 2000). 

Individualism and Collectivism Constructs 

Triandis (1995) and Niles (1998), among others, trace the individualism-collectivism 
constructs historically and philosophically from the ancients to the contemporary work of 
Hofstede (1984). Hofstede had the good fortune of publishing his analysis of the IBM data at 
a time when multinational corporations became interested in cultural differences. 
Understanding these differences could have a direct bearing on productivity and profits. It is 
Hofstede’s work that is typically cited as the genesis of contemporary research, but although 
Hofstede’s cultural concepts of individualism and collectivism were the progenitors of 
volumes of research, they are nonetheless problematic. 

Kim, Park, and Park (2000) point out that Hofstede’s model is tautologically flawed, "…the 
psychological and biological data that are used to categorise cultures are then used to 
explain psychological and behavioural differences" (p. 66). According to Gudykunst and 
Matsumoto (1996), the individualism and collectivism concepts may be useful as general 
descriptions of cultures, but they are not useful as attributes for individual behaviour 
because of the inability to control cultural variables. However, using concepts such as 
individualism and collectivism to describe a culture or to differentiate between cultures runs 
the risk of ignoring the differences within each culture. As Ellsworth (1994) points out, "The 
characterization of Japanese as collectivistic, while illuminating, can also come perilously 
close to stereotyping" (p. 43). Nonetheless, the concepts enjoy an ecumenical popularity. 



Gudykunst and Matsumoto (1996) contend that, "Individualism-collectivism is the major 
dimension of cultural variability isolated by theorists across disciplines to explain similarities 
and differences in behaviour" (p. 511). 

In addition to the problems associated with inadequate descriptions of the concepts, 
researchers must contend with the dynamic nature of cultures. Cultures are constantly 
evolving. Darwin’s basic idea of the better-adapted mutation is applicable to cultures. Wee 
(1999) reflects this position when he writes, "Concepts or values such as ‘Individualism’ and 
‘Collectivism’…shift in meaning; the contexts and arguments that framed them mutate, 
though at the same time their polemical force suggests that the varieties of meanings were 
not infinite" (p. 336). Although individualism is associated with modern cultures and 
collectivism with traditional cultures, Hobsbawm (1985) points out that the difference 
between the two is that modern cultures are required to invent, institute, and/or develop new 
routines or conventions of behaviour at a faster pace than traditional cultures. Thus, 
researchers must not only factor in the changes taking place within a culture, but the pace of 
those changes as well. Wee (1999) writes, "We should ask how any state can have a notion 
of collectivism, given the present configuration of global capitalism, with its emphasis on the 
free market" (p. 332). 

Measurement of Individualism-Collectivism Construct 

The vague constructs of individualism and collectivism have made measurements difficult. 
The difficulties have not deterred the development of instruments in an attempt to quantify 
these concepts (Hui, 1984, 1988; Triandis, Leung et al., 1985; Triandis, Bontempo, 
Betancour et al., 1986; Bhawuk & Brislin, 1992). Hui (1984, 1988) developed the first I/C 
instrument. Labelled the INDCOL scale, Hui’s instrument consists of 63 items with a six-
point Likert scale for recording responses. Examples of two items from the scale are, The 
decision of where to work should be made jointly with one’s spouse, if one is married and It 
is reasonable for a son to continue his father’s business (Hui, 1988, p. 33). The scale is etic 
in scope, with the goal of measuring collectivism as a personality construct. According to Hui 
(1988), the INDCOL "…measures the target specific construct of individualism-collectivism" 
(p. 32). 

It is interesting to note that Hui identifies I/C as a single construct. This corresponds to the 
conceptualisation that all people possess both individualistic and collectivistic traits; 
however, the percentage of each trait varies individually as well as contextually. For 
example, individuals may reflect strong collectivistic traits toward their immediate family 
members but weak collectivistic traits toward co-workers. Hui, a student of Triandis, adopts 
his mentor’s nomenclature by describing I/C as cultural syndromes because they represent 
an aggregate of behaviours and attitudes. Recognizing that collectivistic behaviours and 
attitudes vary according to situations, Hui’s scale has six subscales: spouse, parent, kin, 
neighbour, friend, and co-worker. The scale was validated through correlation of its 
subscales’ scores with the scales’ total scores. Additionally, Hui correlated the INDCOL 
scores with established instruments measuring similar constructs. 

Triandis INDCOL Scale 

Singelis and Triandis (1995) sought to develop an instrument capable of measuring 
elements of I/C. They took account of Cronbach’s (1990) finding that attempts to measure 
broad concepts often result in low coefficients of reliability alphas, and narrowly defined 
concepts produce high alphas. Abstract variables such as I/C are broad and thereby yield 
low alphas. Concrete variables, such as those identified through factor analysis, yield higher 
alphas; however, these concepts are problematic because different groups interpret the 
concepts differently. 



Attempting to strike a balance between ambiguity and specificity, Singelis and Triandis 
(1995), borrowing on the work of Markus and Kitayama (1991), separated individualism and 
collectivism and then divided them into the two dimensions of verticalism and horizontalism. 
The vertical dimension reflects a cultural trait that accepts inequalities among group 
members. The horizontal dimension reflects the emphasis on sameness in terms of social 
rank. Triandis (1995) uses the United States as an example of a culture in which individuals 
are likely to reflect strong traits of vertical individualism (VI), and Australians as exemplifiers 
of horizontal individualism (HI). The development of the Triandis INDCOL Scale proceeded 
along several steps. 

Singelis and Triandis (1995) administered what was billed as "a new personality test" to 
students from the University of Illinois at Champaign-Urbana (n = 96) and the University of 
Hawaii at Manoa (n = 156). The lengthy "personality test" consisted of: 1) thirteen items 
developed by Sinha that were originally designed to measure collectivism in India, 2) a pool 
of 94 items, representing items from previously used instruments and original items written 
for the study, 3) thirteen items constructed from ideas of I/C appearing in the literature, 4) six 
force-choice items composed a priori based on reviews of the literature, and 5) items 
appearing on the Singelis (1994) Self-Construal Scale (SCS). Except for the six forced-
choice items, all responses were recorded on rating scales. The items composing groups 2, 
3, and 4 above, were separated a priori and subjected to factor analysis. After discarding 
items with low communalities, the remaining items were correlated with items in the Sinha 
Scale and the SCS. Those items demonstrating a correlation of at least .30 and conforming 
to the theoretical description of the dimension were added to the scale. Ultimately 32 items 
composed the Triandis INDCOL Scale, eight items each for horizontal-individualism (HI), 
vertical-individualism (VI), horizontal-collectivism (HC), and vertical-collectivism (VC) 
dimensions. 

Further analysis demonstrated that the HC and VC subscales were correlated at the p<.001 
level, the HC and HI and the VC and VI subscales were correlated at the p<.01 and p<.05 
levels respectively, and the HI and VI subscales did not a reveal a correlation reaching a 
level of significance. Singelis and Triandis (1995) conclude the report of their findings with, 
"The agreement among the various methods incorporated in this article suggests convergent 
validity for the measures…Thus it appears that the optimal way to measure constructs in the 
individualism and collectivism domain is to make the distinction and measure the horizontal 
and vertical aspects of the constructs" (p. 253). Therefore, four separate measures 
(Horizontal Individualism, Horizontal Collectivism, Vertical Individualism and Vertical 
Collectivism) are often used to designate these two dimensions. 

Rasch Measurement Model 

The present study reports the findings of a Rasch model item response theory (IRT) analysis 
of Triandis’ INDCOL Scale data, keeping the four variables, HI, HC, VI and VC, separate. It 
is surprising that IRT has been used so infrequently in cross-cultural psychological research. 
In their critical review of cross-cultural research methodology, van de Vijver and Leung 
(2000) express their dismay that sophisticated statistical techniques are available, yet they 
are seldom used in cross-cultural research. In the same article, they identify item response 
theory as one of those often ignored statistical applications. Cross-cultural researchers 
gravitate towards conventional test theory (CTT). The infrequent use of item response theory 
models may be due, in part, to the previously mentioned dominance of social psychology. 
Although an outgrowth of Thurstone’s (1959) work in the development of attitude scales, IRT 
is a model most often used by educational psychologists and in the field of assessment and 
measurement but also by medical and economic researchers. It is ironic that cross-cultural 
researchers readily acknowledge the need to validate instruments across cultures, yet rarely 
employ IRT as a means of accomplishing this goal. 



Whereas conventional test theory focuses on test level information, IRT focuses on item-
level information (Fan, 1998). IRT is a means of investigating whether items on a scale are 
functioning properly, that is, they are making a valid contribution to the measurement of a 
single variable and that they and the person scores are directly comparable with each other. 
IRT is based on the premise that an interaction exists between the item and the subject. 
Each affects the other. IRT falls under the rubric of latent trait theory. It assumes that, at 
some level of scale, a single unobservable, hence latent, trait is responsible for the subject’s 
response to an item. IRT and CTT differ in their basic assumptions. As Fan (1998) notes, 
"CTT does not invoke a complex theoretical model to relate an examinee’s ability to succeed 
on a particular item. Instead CTT collectively considers a pool of examinees and empirically 
examines their success rate on an item" (p. 358). 

Wright and Masters (1981) identify seven measurement criteria necessary for a scale to 
measure a variable. These are set forth by Waugh (1999): 

first, an evaluation of whether each item functions as intended; second, an 
estimation of the relative position (difficulty) of each valid item along the scale 
that is the same for all persons; third, an evaluation of whether each person’s 
responses form a valid response pattern; four, an estimation of each person’s 
relative score ... on the scale; five, the person’s scores and the item scores 
must fit together on a common scale defined by the items and they must 
share a constant interval from one end of the scale to the other so that their 
numerical values mark off the scale in a linear way; six, the numerical values 
should be accompanied by standard errors which indicate the precision of the 
measurements on the scale; and seven, the items should remain similar in 
their function and meaning from person to person and group to group so that 
they are seen as stable and useful measures. (p. 67) 

This paper specifically employs the Rasch measurement model to investigate the 
psychometric properties of the four INDCOL scales. According to Peck (2001) and others, 
the Rasch model is the only IRT model that actually provides fundamental measurement, 
that is, adheres to the criteria referred to above. "The benefits of the Rasch techniques for 
obtaining empirical support for both content and construct validity make the procedure an 
essential part of the instrument development process" (Peck, 2001, p. 176). The Rasch 
model functions as a ruler on which units of measurement are equidistant. Whereas a ruler 
is limited to the measurement of physical properties, the Rasch model provides a means to 
measure abstract constructs, such as individualism and collectivism. As such the units 
remain constant in reference to who is being measured and by whom. Rasch (1961) wrote 
this as follows: 

The comparison between two stimuli should be independent of which 
particular individuals were instrumental for the comparison; it should also be 
independent of which other stimuli within the considered class were or might 
also have been compared. 

Symmetrically, a comparison between two individuals should be independent 
of which particular stimuli within the class considered were instrumental for 
comparison; and it should also be independent of which other individuals 
were also compared, on the same or some other occasion. (p. 322) 

Rating Scales 

Although the original Rasch model dealt only with dichotomous data, it has subsequently 
been extended to assess polychotomous data such as responses to Likert rating scales 



(Andrich, 1978a). However, the Likert rating scale and its descriptors may be particularly 
problematic in cross-cultural research. Andrich (1999) contends that the Likert scale is 
popular because it is easy to use; however, it is theoretically weak. Further, the categories 
used on a Likert-like rating scale can be interpreted differently by different respondents and 
even by the same respondent depending upon the context. According to Andrich (1999), 
researchers generally assume that the intervals between rating scale descriptors, such as 
"Strongly agree" and "Agree", and "Agree" and "Slightly agree", are equal. This assumption 
can lead to incorrect interpretations of the instrument’s validity and of the data it generates. 
The Extended Logistic Model (ELM) of Rasch, takes account of the possibility of different 
thresholds between categories: the assumption that these thresholds are equidistant and the 
same for all groups of persons and all items, can be investigated using this model. 

The Rasch model assumes a probability for the choice of each category by individuals 
holding varying intensities of beliefs. The probability of category choice may change with 
each item. Consequently the item position on the continuum will be determined by these 
category probabilities (Tenenbaum, 1999). The Hui INDCOL scale uses a rating scale with 
six categories. The Triandis INDCOL employs a nine-point scale with descriptors, "Strongly 
disagree" and "Strongly agree", appearing only at their respective anchor points, and, 
respondents are instructed to circle "5" ( the mid-point) if a statement does not apply to them 
or if they "Don’t know". 

Differential Item Functioning 

The Rasch model "requires that the probability of the outcome of the interaction of any 
person and item be determined solely by the ability of the person and the difficulty of the 
item" (Smith, 1994, p. 887). In the case of measurement of attitudes, the difficulty is often 
referred to as the intensity of the item. A statistical analysis employing the Rasch model 
allows the researcher to identify items failing to fit the model, and also to identify those that 
are demonstrating differential item functioning (DIF), previously referred to as item bias. As 
Andrich and Hagquist (2001) point out, items designed to measure a trait must function in 
the same way for all participants, that is, items should not show qualitative differences 
among the groups being measured. If they do, then measurement of one or more of the 
groups is invalid in that different variables are being employed for different groups. Further, 
scores on those different variables are then being compared with each other in order to 
establish differences among groups. 

If the qualitative differences influence the item, the resulting data are not representative of 
measurements of the trait, but measurements of the differences between the groups. In 
other words, if Groups A and B have equal mean scores on an item exhibiting DIF, the 
numbers are meaningless because they represent unit points on different scales. The data 
from the different groups are meaningful and can be compared only when person estimates 
can be legitimately plotted on a single scale. Keeves and Alagumalai (1999) remind us that 
"the basic unit of measurement is not the person or the item, but the performance of the 
person relative to the item" (p. 24). Idiosyncratic item – person interaction is expected; 
however, when participants sharing a common group affiliation display a significantly 
different interaction from other participants not sharing that commonality, such as, gender or 
ethnicity, the item or the measuring instrument is likely biased. This possibility has not, to 
date, been investigated in the Triandis INDCOL scales using item response theory. 

Current Study 

The present study examines the psychometric properties of the Triandis INDCOL Scale, 
including the possible incidence of item bias among three culturally distinct English-speaking 
groups. Although English is the unofficial international language finding its way to every part 



of the globe through merchandising, movies, and CNN, cultures may, and often do, attach 
different meanings to words. For instance, the word "biscuit" denotes different concepts in 
America and in Australia. Other differences are more subtle and hidden under the superficial 
structure and sound of the language. Van de Vijver and Leung (2000) point out that the most 
common cross-cultural research topic involves demonstrating the appropriateness of an 
instrument in one culture, having it translated, and determining its appropriateness in 
another culture. Ignored, however, are studies examining the effects of variations of a 
common language upon an instrument’s validity. 

Marsella et al. (2000) stress the importance of conceptual equivalence in cross-cultural 
research. For the data generated by different groups to be valid and able to be compared, 
the wording of the instrument’s items must have the same among-group meanings, and they 
must evoke the same emotional responses. It is essential to ensure that the data represent 
variances in the intensity of the affect, and not variances among affects. Because of the 
importance of conceptual equivalence, it is surprising that van de Vijver and Leung (2000) 
ignore the issue of variances among groups speaking a common language. They advise, 
"...when working with groups of monolinguals, there is no need to match them or the 
underlying constructs to compare item parameters across languages" (p. 42). The present 
study addresses the apparent failure to consider the possibility of DIF among individuals 
speaking a common language. This study tested the hypothesis that DIF occurs among 
items composing the Triandis INDCOL Scale when administered to culturally diverse 
individuals sharing a common language. 

As part of the dialogue in The Canterville Ghost, Oscar Wilde wrote, "We have really 
everything in common with America nowadays except, of course, language" (Oxford 
Dictionary of Quotations, 1999). Wilde was comparing British and American English; 
however, a similar comparison could be made about Australian and American English. 
Although similar in many ways, the Australian and American cultures and dialects are 
nonetheless unique. English is the dominant language in both countries; however, between-
country variances in the use of the language are greater than mere differences in accent. 
According to Noels and Pon (1996), cultural formation is most often transmitted via 
language, thus language and identity are intimately linked. The language reflects the cultural 
attitudes towards emotions. Wierzbicka (1994) provides numerous examples of Australian 
and American cultural differences expressed in the language. Americans show a penchant 
for superlatives such as "great", "fantastic", and "marvellous". Australians, on the other hand, 
prefer understatements or negative expressions such as, "not bad at all". "Bloody good" is 
an example of the Australians’ need to combine an expression of good feeling with an 
element of defiance (Wierzbicka, 1994). 

The Australians often shorten words by dropping syllables and in their place substituting an 
"o" or "ie", such as "footie" in lieu of football, "presie" for present, "Salvo" for the Salvation 
Army, and "this ‘avo" for "this afternoon". On the surface, the playfulness of the language 
reflects the "no worries, mate" Australian character; however, on a deeper level it represents 
an act of defiance. This playfulness deliberately violates the rules of the language. It is an 
example of sardonic humour directed towards perceived trappings of pretentiousness 
(Rickard, 1996) and is used as a means of "bringing the tall poppy down". The egalitarianism 
in the language reflects a traditional Australian cultural trait leading Triandis (1995) to 
describe it as reflecting horizontal individualism. 

Americans’ frequent use of superlatives may be connected to their focus on emotions. 
According to Wierzbicka (1994), Americans are constantly scanning their emotions because 
of the perceived importance of recognizing the existence of the emotion, identifying and 
understanding it, and controlling it. Hochschild (1983) noted that American university 
students talk about emotions in ways that reflect a desire or need to act upon the emotion, 



e.g., "trying to feel grateful" and "trying not to feel depressed". Rather than being controlled 
by the emotion, the person must attempt to control the emotion (Wierzbicka, 1994). 
According to Triandis (1995), Americans seek to be unique and to stand out from others. 
American students often take umbrage if they are described as average. This cultural trait is 
a significant reason why Triandis (1995) uses the US as an example of vertical 
individualism. 

The command of English varied among the ethnic Chinese international students 
participating in this study. Ninety percent were from Malaysia and Singapore, and the 
remaining from The People’s Republic of China (PRC), Hong Kong, Taiwan, and Indonesia 
(refer to Table 2). Because Singapore has a bilingual education policy, it is likely that most if 
not all of the Singaporeans, comprising just over one-half of the ethnic Chinese participants, 
were fluent in English. All students are required to learn English and their "mother tongue", 
which, for the Chinese, is Mandarin (Gopinathan, 1997). As is often the case in multilingual 
countries, languages undergo hybridisation and dialects evolve. Between 1819 and 1965 
Singapore existed as a British colony on the tip of the Malay Peninsula. This provided ample 
time for British English to incorporate certain Bahasa Melayu characteristics and produce a 
local dialect commonly referred to as Singlish. 

Table 2. Ethnic Chinese: Home Countries 

  Sing. Malay. PRC HK Taiwan Indon. Total 

N 60 38 4 2 3 3 110 

% of 
total 

55% 35% 4% 2% 3% 3%   

National policies of English language proficiency are not necessarily applicable to the ethnic 
Chinese from countries other than Singapore. For example, during the period of British rule, 
English was the official language of instruction in Malaysia. However, after independence in 
1965, rather than retaining English as a unifying language like its neighbour Singapore, the 
Malaysian government declared Bahasa Melayu as the language of instruction in all schools. 
For children attending Chinese schools in Malaysia, learning English became optional. Thus 
it is unlikely that the aggregate English language skills of the Malaysian Chinese participants 
equalled the skills of the Singapore Chinese. Those national standards notwithstanding, all 
international students whose first language is not English must demonstrate competency by 
scoring 570 or better on the Test of English as a Foreign Language (TOEFL) and a score of 
5 or better on the Test of Written English, or receiving a "C Pass" on the GCE O Level test to 
gain admission to the Australian universities used in this study. 

Methodology 

Participants 

The present study collected data from three rather broad groups of participants: 1) Ethnic 
Chinese international students enrolled in two Western Australian universities; 2) Australian 
students enrolled in three Australian universities; 3) American students enrolled in one 
semester, study-abroad programs in two Australian universities and American students 
enrolled in two tertiary colleges in the US. Tables 3 and 4 summarise the distribution of the 
participants according to university year and gender. Identities based on nationality are 
simpler to delineate than those based on ethnicity. All of the Australian and American 



students resided in their respective countries. The American students in the study abroad 
program were enrolled in American universities and would return to those universities upon 
completing one semester at an Australian university. The international ethnic Chinese 
students were enrolled in Australian university programs at the undergraduate and the 
postgraduate levels (refer to Table 3). They represented six nationalities; however, for the 
purposes of this study they were consolidated under the label of "ethnic Chinese". 

As originally designed, the operational definition of ethnic Chinese required fulfilment of 
three criteria: 1) the individual’s country must be Singapore, Hong Kong, Taiwan, Malaysia, 
PRC, or Indonesia; 2) the individual typically speaks Mandarin or a Chinese dialect when 
communicating with family member at home; and 3) the person thinks of himself or herself 
as Chinese. Although the vast majority of subjects met the three requirements, several 
students from Singapore indicated English as the medium of communication with family 
members at home (refer to Table 5). 

Table 5. Ethnic Chinese: Language Spoken "At home" 

  Mandari
n 

Hokkie
n 

Cantones
e 

Teoche
w 

Foocho
w 

Hainanes
e 

Englis
h 

N
R 

N 52 16 19 2 6 1 5 9 

Recognizing that some Singaporeans speak English at home as their primary language with 
Mandarin functioning more as a secondary language, the language requirement for ethnicity 
was eliminated. According to Noels and Pon (1996), "ethnic identity is probably better 
assessed as a subjective feeling of belongingness to a particular ethnic group" (p. 247). All 
of the ethnic Chinese participants responded "yes" to the question, "Regardless of your 
nationality, do you think of yourself as Chinese?" Thus, the operational definition for ethnic 
Chinese international students is (a) being a national from one of the countries mentioned 
above, (b) being enrolled in an Australian university program, (c) residing in Australia as a 
student and, (d) thinking of him/herself as Chinese. 

The argument can be made that it is equally important to operationalise what it means to be 
an Australian and an American. Both countries are multicultural and not all of the students 
were born in the designated countries. For the purposes of this study, the designation of 
American and Australian refers to those students attending universities and colleges in their 
home countries and enrolled as permanent residents in their respective countries. As Table 
6 shows, 18 percent of the Australians and four percent of the Americans were born in 
another country. The 15 Australians born elsewhere lived an average of 11.7 years in 
Australia. The eight Americans lived an average of 8.2 years in the US. Most of these 23 
students were born in English speaking countries, such as Canada, New Zealand, and the 
U.K. 

Table 6. US & AU Participants: Birthplace 

  US Born AU Born 

Yes 203 69 

% of Group 96% 82% 



No 8 15 

% of Group 4% 18% 

Instrument 

The Triandis INDCOL Scale was modified for this study. In its original form, the nine point 
rating scale allowed participants to select "unsure". The neutral choice on Likert-like scales 
is a contentious issue. As Garland (1991) points out, some respondents are reluctant to 
express negative opinions. They may subscribe to the axiom, "If you don’t have something 
good to say, don’t say anything", or they may assume the researcher desires a positive 
response. Thus the "no opinion" or "don’t know" choice can create a social desirability bias. 

The neutral category is further criticised by Andrich (1999). He is quite succinct in his 
assessment of the neutral or "undecided" category, describing it as a "catchall". By 
subjecting rating scales to a Rasch model analysis, Andrich (1999) concludes that the 
interaction between the participants and the neutral category is different from the interaction 
between the participants and the remaining categories. He therefore recommends its 
elimination from rating scales. 

Lastly, the Likert midpoint is problematic for a further reason related to measurement. 
Because each point on the Likert scale has an assigned weight, "no opinion" has a higher 
value than "strongly disagree". As the midpoint, "no opinion" in fact represents an increase 
in favourable response, when clearly it is not so. Therefore, the weight of the "no opinion" 
responses can adversely impact upon the conclusions reached. For all these reasons, the 
"no opinion" category was discarded for the present study. 

The Triandis INDCOL Scale was further modified. The number of points on the rating scale 
was reduced from nine to six. Based on the respondents’ potential range of English 
proficiency and their possible unfamiliarity with Likert-like scales, it was decided to label 
each category on the scale: "Strongly Dis/Agree", "Dis/Agree", and "Slightly Dis/Agree", to 
provide increased clarity about what the categories represent. A third alteration involved 
decreasing the number of items at various times during the data gathering process. Due to 
time restrictions, approximately half of the ethnic Chinese and Australian participants, and 
one-fourth of the Americans responded to six rather than eight items for each of the four 
cultural dimensions. The Rasch model and the methods of estimation used in this study 
account for missing data – it is not necessary to have complete data in order to be able to 
estimate person and item locations which may be compared directly. 

Data Collection 

The data and analysis comprising this paper are part of a more comprehensive study 
undertaken for a doctoral dissertation. After securing approval from the appropriate human 
research ethics committees, data were collected at universities in Western Australia and at 
American colleges in New Hampshire in 1999. The students, responding to classroom and 
dining hall announcements, and printed notices distributed in student mailboxes, voluntarily 
agreed to participate in the study. The participants were asked to respond to a series of 
demographic questions relating to gender, age, nationality, university year, program of 
study, etc., and to the statements comprising the Triandis INDCOL Scale. 

 



Data Analysis 

The Triandis INDCOL Scale data were analysed according to the four cultural dimensions 
measured by the items using the Rasch Unidimensional Measurement Model (RUMM 2010) 
software. Differences among person estimates for the three ethnic groups on each of the 
four variables were then analysed using standard statistical techniques available in the 
SPSS software. 

Results 

Results are presented in two sections: in the first, the psychometric properties of the four I/C 
scales are established, and in the second, the differences in mean scores on these scales 
among the three ethnic groups are examined. 

Psychometric properties of the I/C scales 

The psychometric properties of the four I/C scales, HI, HC, VI, and VC, were investigated 
using modern latent trait analysis, specifically, the Rasch Extended Logistic model (Andrich, 
1978a, 1978b, 1982). If the data fit this model, then the items used to construct the variable 
in question form a unidimensional continuum on which item and person estimates can be 
plotted simultaneously. Any misfit to the model can be used to help identify the cause of the 
misfit and thereby extend understanding of the variable. The computer software package 
Rasch Unidimensional Model for Measurement (RUMM), used in this analysis, provides 
three item tests of fit and one person fit test, as well as graphs indicating how items have 
performed relative to expectations across the range of person estimates. It is also possible 
to investigate occurrences of differential item functioning (DIF), that is, the possibility of 
items performing differently for different sub-groups of persons, such as differences between 
genders or among ethnic groups. In this paper, only the latter – DIF among ethnic groups – 
is explored. 

Table 7 shows the output of the RUMM analysis for each of the four I/C variables separately 
(at this stage it is assumed they are measuring four distinct variables). The full data set 
consisting of responses from all participants in the study (N=404) was used for this analysis 
in order to provide the most robust person and item estimates. 

Table 7. Initial Output from RUMM Analysis: Full Data Set 

Variabl
e 

Item 
locatio
n range 

Mean 
Residua
l test of 

fit 

statistic 

Range 
of 

Residual 
test of 

fit 
statistic

s 

Items 
withc 
2 test 
of fit p 
value 

< 
0.001 

Total c 
2 test of 

fit 
statistic 

Person 
Separatio

n 

Perso
n fit 

        

HC -0.31 – 
0.58 

0.33 

(1.22) 

-1.60 – 
2.20 

  0.290 0.68 -0.39 

(1.16) 

        



HI -0.49 – 
0.88 

0.40 

(1.17) 

-1.23 – 
1.77 

  0.005 0.68 -0.30 

(1.06) 

        

VC -0.93 – 
0.59 

0.42 

(1.03) 

-0.74 – 
2.12 

  0.390 0.55 -0.35 

(1.23) 

        

VI -0.34 – 
0.58 

0.74 

(2.07) 

-1.34 – 
5.25 

VI8 0.001 0.76 -0.39 

(1.35) 

Overall, the fit of the items in the four scales is good. There is one scale, VI, that has an item 
that does not fit the model very well. The item characteristic curve (ICC) for this item, VI8, is 
shown in Figure 1. The item is not discriminating among person estimate groups. Persons 
with low scores on the variable are endorsing this item more than expected and persons with 
high scores are not endorsing it as much as expected according to the model. The item’s 
failure to discriminate as well as the other items renders it relatively impotent as a 
meaningful component of the VI scale, nevertheless, responses still follow the general 
direction of the expected curve. Hence, the participants’ responses to it are retained for 
further analysis. 

Person Separation Indices (the latent trait theory equivalent of Cronbach’s alpha) are 
acceptable for VI, HI and HC, but rather low for VC. This is likely due to the fact that the 
range of item locations is very narrow relative to the distribution of the persons, as may be 
seen in the example in Figure 2 for VC. Scales HI and HC need more intense items and 
scales VI and VC need both more intense and less intense items in order to be targeted 
better to the particular populations of people who participated in this study. All ranges of item 
intensity (item locations) are too narrow to provide very reliable measures for these groups 
of people. 

Although the fit of these scales to the Rasch model is good, there is another aspect of the 
validity of measurement which needs to be considered and which the facilities available in 
the RUMM software makes possible to examine, and that is the question of whether the 
items act in a similar way for sub-groups of the whole sample of persons, that is, whether the 
sub-groups exhibit DIF. In this paper, we are particularly concerned to explore this question 
in regards to the three ethnic groups. It is usually assumed that all persons, no matter what 
their ethnic background, will interpret the item statements in the same way. That is, that the 
only differences among ethnic groups will be the degree to which they endorse items. 
However, it is an empirical question as to whether the statements are equally valid or 
measure the same concept for, in this case, different ethnic groups. This question was 
investigated using an option in RUMM through which the behaviour of items across the 
range of person estimates is shown separately for the three ethnic groups, and statistically 
significant differences are indicated in terms of the standard ANOVA F statistics. Table 8 
lists the eight statements that exhibited statistically significant differences among the three 
groups in terms of their item characteristic curves for that statement. 



 

The VC scale shows the most number of items (3) exhibiting significant DIF and the VI scale 
shows the least (1 item). Examples of the ICCs for two of the DIF items are shown in Figures 
3 and 4. One reason for the DIF in these items could be differences in the meaning of the 
items among the three ethnic groups, that is, members of the groups interpret the 
statements in qualitatively different ways. This is not due to a lack of understanding the 
English language in a technical sense (all participants are familiar with the English 
language), rather, they could be interpreting the words in a different way. It is important to 
note that the DIF is due to members of a particular group endorsing these items much more 
or less than expected based on their total response to the items comprising the variable. 
Persons from different ethnic groups, who, overall, have the exact same total score on the 
variable, are tending to endorse the DIF items too much or too little compared to each other. 
Thus, in the case of Item VC3, We should keep our aging parents at home with 
us, American and Australian students endorse this item to much the same extent across the 
range of total scores (the Americans a little more so than the Australians). However, a 
Chinese student who has the same score overall on VC as an Australian or a American 
student is likely to endorse this item more than the latter two group members do. In the 
context of an achievement test, this would be interpreted as the item being biased in favour 
of the Chinese student. The question then is, why is this so? Do Chinese students 
understand or interpret this statement and other items showing DIF differently from 
Australian or American students? We explore this further in the next section. 

The effect of DIF is to reduce the fit of the statements to the model. Removing the DIF 
should result in improved fit of the items to the model and thus improve the validity of the 
item location and person location estimates. In turn, that will lead to more confidence in 
interpreting any differences in scores among the three groups. Traditionally, if items 
exhibiting DIF are found, they should be eliminated from the scale; however, a procedure 
suggested by Andrich and Hagquist (2001), which takes advantage of the properties of the 
Rasch model, allows these items to be retained. Using this procedure, described by the 
authors as "equating", requires separating each of the DIF items into three items – one for 
each ethnic group – thus constructing a new data set (referred to as equated data) with an 
increased number of items, some of which have missing data for particular ethnic groups. As 
long as a core of items remains common to the three groups, as anchor items, estimates of 
item and person locations from this newly constructed data set can be compared directly, 
but the effects of the DIF will have been removed without reducing the reliability or 
compromising validity. 



Table 9 below shows the psychometric properties of the four scales once the DIF has been 
equated in this way by separating the items listed in Table 8 so that HI and HC each have 12 
items, VI has 10 items and VC has 14 items. 

  

  

  

The person separation indices and the person fit are much the same, but the fit of the items 
to the model has remained the same for two of the variables (HC and VC), improved for 
three of the four variables according to the mean residual test of fit statistics, and the range 
of residual misfit has been reduced for all four variables. The range of item locations has 
also become somewhat larger, as would be expected. Since the power of the tests of fit has 
increased, the c 2 test of fit is more sensitive, indicating a few items (mostly due to only one 
of the ethnic groups) to be misfitting according to this criterion. VI8US is one of the misfitting 
items. This finding is unexpected and enigmatic. The statement, Some people emphasize 
winning; I am not one of them, requires reverse scoring. Comparing the participants’ original 
responses with the entered data disclosed no input errors to explain the anomaly. Because 

Table 9. Output from RUMM Analysis after Separating Items Exhibiting DIF: Full Data Set 

Variabl
e 

Item 
locatio

n 
range 

(logits) 

Mean 
Residua
l test of 

fit 
statistic 

Range of Residual test 
of fit statistics 

Items 
with c
2 test 
of fit p 
value 
<0.01 

Total c
2 test 
of fit 

statisti
c 

Person 
Separatio

n 

Perso
n fit 

   

 

    

HC -0.50 – 
0.67 

0.33 
(1.22) 

-1.50 – 1.55 HC4 
HC5A

U 

0.100 0.68 -0.37 
(1.13) 

        

HI -0.58 – 
1.17 

0.19 
(1.17) 

-0.90 – 1.54   0.060 0.69 -0.30 
(1.06) 

        

VC -0.89 – 
0.57 

0.48 
(0.69) 

-0.68 – 1.44 VC7C
H 

VC3U
S 

0.020 0.53 -0.34 
(1.21) 

        

VI -0.47 – 
0.63 

0.96 
(1.95) 

-1.19 – 4.56 VI8US 
VI1 

0.000 0.77 -0.37 
(1.33) 



the placement of VI8 was the same for the three groups, it is unlikely that the Americans’ 
responses were uniquely influenced by testing fatigue. Explaining the misfit of VI8US 
exceeds the scope of this paper; therefore, we can only conclude that the available data 
indicates that VI8 is measuring a different trait for the US participants than for the Australian 
and ethnic Chinese participants. 

  

Qualitative differences among statements and ethnic groups 

The order of the item locations for each of HI, HC, VI, VC is shown in Tables 10a to 10d. 

Table 10a. Locations (in logits) and Standard Errors of HI Statements 

HI Statement 
number 

Statement Location 
(logits) 

(Statement 
intensity) 

Standard 
error 

6 I am a unique individual. -0.58 0.10 

5AU I often "do my own thing". -0.53   

2CH One should live one’s life independently 
of others. 

-0.44 0.15 

7 I like my privacy. -0.38 0.07 

5CH I often "do my own thing". -0.21 0.12 

4 I enjoy being unique and different from 
others in many ways. 

-0.21 0.06 

3 What happens to me is my own doing. -0.10 0.10 

1 I prefer to be direct and forthright when I 
talk to people. 

-0.06 0.06 

8 When I succeed it is usually because of 
my abilities. 

0.05 0.06 

5US I often "do my own thing". 0.28 0.08 

2US One should live one’s life independently 
of others. 

1.01 0.10 

2AU One should live one’s life independently 
of others. 

1.17 0.06 



From Table 10a, it is evident that HI6, I am a unique individual, is the easiest for all students 
to endorse, and HI2AU, One should live one’s life independently of others, is the hardest to 
endorse. That is, a student would have to be strongly HI in order to be able to endorse 
HI2AU or HI2US. Because this is a DIF item, this interpretation is complicated by the fact 
that the way in which Chinese students interpret this statement is easier to endorse than the 
way in which US and Australian students interpret it. What it means to "live independently" 
seems to mean something different for Chinese as compared to Australian or American 
students. To investigate this further, the analysis of explanations of what the statement 
means to members of these three ethnic groups is now presented. 

Ethnic Chinese, Australian, and American university students were recruited to participate in 
focus groups. Attempting to control the influence of one group’s responses upon other 
groups, each focus group was culturally segregated. Using the same Likert-like scale as the 
major study, participants indicated their level of agreement or disagreement to One should 
live one’s life independently of others. The participants were then asked to verbally explain 
their interpretation of the statement. Almost without exception, the ethnic Chinese 
participants interpreted the statement to mean living in a residence separate from their 
parents. Numerous participants expressed the view that, "Chinese parents are very 
protective." The American and Australian students, on the other hand, tended to interpret the 
statement as referring to financial independence from all sources, i.e., parents, government, 
friends, etc. Thus, it is likely that the ethnic Chinese participants in the main study reacted to 
the idea of living on their own, and the Australians and Americans reacted to financial 
security. The data indicate that, given those students who endorse being HI to the same 
extent, Chinese students feel more strongly about being independent of their parents than 
American and Australian students feel about being financially dependent on others. 

Another example is the statement, I often ‘do my own thing’. The Australian interpretation of 
this statement is easier to endorse than the Chinese interpretation, which is, in turn, easier 
to endorse than the US interpretation. The analysis of the qualitative explanations of this 
statement below throws some light on the differences in interpretation and allows us to 
understand differences in meaning and viewpoint among the three groups. This provides a 
deeper understanding of what HI means from the perspective of these three ethnic groups. 

The Australians participating in the focus group frequently interpreted, I often "do my own 
thing", as engaging in a self-motivated activity rather than "being dictated" to do something 
or doing it because others expected it, and engaging in an activity to satisfy the self. The 
former interpretation is defiant in tone, and the latter is hedonistic. Several of the Americans 
echoed the Australians’ defiance, however, most interpreted the statement as doing 
something alone, such as shopping, reading, engaging in a hobby, or time alone. Only one 
Australian’s interpretation parallelled the Americans. Chinese students tended to interpret 
the same statement to mean being independent and finding solutions to problems on their 
own. 

In a final example, in statement VC3, We should look after our aging parents, interpretations 
were similar across the three groups in that it was interpreted to mean parents deserve help 
because they have cared for the young. There were differences among the groups insofar 
as the Australians tended to emphasise respecting and being responsible for parents, 
Americans more often mentioned it would depend on the wishes of the parents (thus one 
can understand why they would not endorse it as much as Chinese students did), and 
Chinese students more often mentioned it would mean living with the parents (rather than 
the other way round). Lastly, for HC2, It is important to have harmony within the group, while 
all groups mentioned avoiding conflict, Chinese students tended to focus on keeping 
opinions to oneself, and Americans were the only group to mention that although harmony 



was important, it was also important to express one’s feelings and opinions. Hence one can 
understand why they would not endorse the statement to the extent Chinese students did. 

Table 10b. Locations (in logits) and Standard Errors of HC Statements 

HC Statement 
number 

Statement Location 
(logits) 

(Statement 
intensity) 

Standard 
error 

5AU If a relative were in financial difficulty, I 
would help within my means 

-0.50 0.17 

6 If a co-worker or classmate gets a prize, I 
would feel proud 

-0.29 0.11 

5US If a relative were in financial difficulties I 
would 

-0.26 0.09 

2CH It is important for me to maintain harmony 
within my group 

-0.23 0.12 

8 I feel good when I cooperate with others -0.12 0.07 

5CH If a relative were in financial difficulties I 
would 

-0.03 0.14 

4 The well-being of my co-workers or 
classmates is important to me 

-0.004 0.07 

2AU It is important for me to maintain harmony 
within my group 

0.04 0.14 

3 I like sharing little things with my neighbours 0.14 0.10 

2US It is important for me to maintain harmony 
within my group 

0.15 0.08 

7 To me, pleasure is spending time with 
others 

0.45 0.05 

1 My happiness depends very much on the 
happiness of those around me 

0.67 0.05 

  



 

Table 10c. Locations (in logits) and standard errors of VI statements 

VI Statement 
number 

Statement Location 
(logits) 

(Statement 
intensity) 

Standard 
error 

3 It is important to me that I do my job better 
than others. 

-0.477 0.05 

4 I enjoy working in situations involving 
competition with others. 

-0.39 0.05 

5 Competition is the law of nature. -0.35 0.08 

7 Without competition it is not possible to 
have a good society. 

-0.33 0.05 

8US Some people emphasise winning: I am not 
one of them. 

-0.20 0.06 

2 It annoys me when other people perform 
better than I do. 

0.04 0.05 

6 When another person does better than I 
do, I get tense and aroused. 

0.12 0.08 

8CH Some people emphasise winning: I am not 
one of them. 

0.43 0.10 

1 Winning is everything. 0.50 0.05 

8AU Some people emphasise winning: I am not 
one of them. 

0.63 0.10 

Table 10d. Locations (in logits) and Standard Errors of VC Statements 

VC 
Statement 
number 

Statement Location 
(logits) 

(Statement 
intensity) 

Standard 
error 

4 Children should feel honoured if their parents 
receive a distinguished award. 

-0.89 0.06 



3CH We should keep our aging parents with us at 
home. 

-0.53 0.10 

8 Before taking a major trip, I consult with most 
members of my family and many friends. 

-0.41 0.07 

6CH Children should be taught to place duty before 
pleasure. 

-0.26 0.10 

3US We should keep our aging parents with us at 
home. 

-0.09 0.06 

7US I hate to disagree with others in my group. 0.02 0.06 

7AU I hate to disagree with others in my group. 0.04 0.09 

7CH I hate to disagree with others in my group. 0.15 0.09 

6US Children should be taught to place duty before 
pleasure. 

0.17 0.07 

3AU We should keep our aging parents with us at 
home. 

0.17 0.10 

2 I usually sacrifice my self-interest for the 
benefit of my group. 

0.20 0.05 

6AU Children should be taught to place duty before 
pleasure. 

0.38 0.10 

5 AI would sacrifice an activity I enjoy very much 
if my family did not approve of it. 

0.48 0.05 

1 I would do what would please my family, even 
if I detested that activity. 

0.47 0.08 

  

Differences in mean scores among ethnic groups 

Using the person estimates from the DIF equated variables, we now investigate the 
differences in mean scores among the three ethnic groups to see whether these groups 
differ significantly in their endorsement of HI, HC VI and VC constructs. Note that because 
the continua along which these four variables have been constructed, are independent of 
each other, that is, the four form separate scales, the origins may not be the same. Thus a 
group’s position on one variable cannot be compared directly with its position on any of the 
other three scales. Nonetheless, the groups can be compared with each other in regard to 
their endorsement of the statements for each of the four scales separately. 



Table 11 shows the results of the analyses of variance (ANOVAs) procedures carried out for 
each of the four scales, together with the mean scores (in logits) for each of the three ethnic 
groups. In order to form groups roughly equivalent in size, this analysis includes the 
responses from 108 ethnic Chinese participants, 110 American students, and 83 Australian 
participants. Approximately half from each group responded to 32 items; half to 24 items. 

  

Table 11. Means (in logits) and Analysis of Variance Statistics for HI, HC, VI and VC 
Scales. 

Scale Ethnic group Mean 

(std dev) 

F statistic P value 

HI AU 1.23 

(0.84) 

6.59 0.002 

  US 1.09 

(0.77) 

    

  CH 0.78 

(1.01) 

    

Post hoc comparisons: Scheffe test indicates significant difference between: AU and CH (p < 
0.003), and between CH and US (p < 0.035). 

     

HC AU 1.30 

(1.09) 

0.318 0.73 

  CH 1.30 

(0.89) 

    

  US 1.21 

(0.73) 

    

Post hoc comparisons: Scheffe test indicates no significant differences 

     

VI CH 0.07 11.70 0.000 



(0.64) 

  US -0.42 

(0.81) 

    

  AU -0.21 

(0.84) 

    

Post hoc comparisons: Scheffe test indicates significant difference between: AU and CH (p < 
0.042), and between CH and US (p < 0.000). 

     

VC CH 0.46 

(0.60) 

15.40 0.000 

  US 0.12 

(0.45) 

    

  AU 0.10 

(0.50) 

    

Post hoc comparisons: Scheffe test indicates significant difference between: AU and CH (p < 
0.000) and between 

US and CH (p < 0.000) 

 

  



The patterns of mean scores among the three ethnic groups are shown graphically in 
Figures 5 to 8 below. 

 

 



 

 

There is no significant difference in the extent to which the Australian, Chinese and 
American students endorse statements representing HC – Horizontal Collectivism. The three 
groups are equally Horizontal Collectivistic. There are significant differences between 
Australian and Chinese students in the extent to which they endorse HI (Horizontal 
Individualism), VI (Vertical Individualism) and VC (Vertical Collectivism), with Australian 
students endorsing HI more than Chinese students, and with Chinese students endorsing VI 
and VC more than Australian and American students. 

From the patterns of mean scores overall, it appears that the distinguishing cultural 
characteristic of the Chinese group is that of Verticalism. That is, the main feature is a 
strongly hierarchical society in which the harmony of the group is dependent upon members 
fulfilling their sense of duty and obligation. Freeman and Habermann (1996) trace these 
cultural patterns back to the Chinese concept of Li, stressed by Confucius as a means of 
uniting diversity and harmony. Li refers to rites, rituals, and manners. The importance of 
social hierarchy is reflected in the language. Chinese communication patterns are highly 
influenced by the hierarchical relationship between the speakers. Chang (1979) (cited in 
Freeman & Habermann, 1996), notes that the Hokkien dialect has over 100 distinct kinship 



terms and half are required forms of address. The Confucian value of Li, functioning as a 
means of preserving group harmony, appears to explain the Verticalism of the Chinese 
students participating in this study. 

Australians appear to be characterised mainly by Horizontalism. That is, their defining 
feature is one of equality of status, with individualism being less important. They have a 
sense of being an individual among equals. 

American students endorse characteristics that fall between the two opposing sets of 
characteristics described above. They endorse Horizontal Individualism more than Chinese 
and less than Australian students and they are more Collectivistic than Australians. They 
tend to see themselves as a member of a group of equals but also have a sense of the 
importance of hierarchical status within the group. In that sense, they appear to hold the 
most complex cultural attitudes of the three groups, if these four variables are used as 
measures of cultural difference. 

Discussion and Conclusion 

Scores on variables cannot, and should not, be summed unless they have been 
demonstrated to be part of the same continuum at some level of scale. Rasch’s Extended 
Logistic Model as operationalised in the computer software package, RUMM, allows the 
easy investigation of these matters before standard statistical analyses are performed. The 
IRT psychometric analysis carried out for this study indicates that each of the four scales fit 
the Rasch Model quite well, that is, they can be accepted as valid measures of the HI, HC, 
VI and VC characteristics of ethnic groups such as those in this study. One item VI8 did not 
fit its scale well and needs to be investigated further. 

A second point that emerges from this analysis is that one cannot assume all ethnic groups 
interpret statements in the same way, and that, therefore, it is important to investigate such 
qualitative differences before analysing possible quantitative differences in the extent to 
which members of different groups endorse statements. Using a combination of quantitative 
and qualitative analyses, several statements in all four scales were found to show DIF that is 
likely due to the three ethnic groups interpreting the statements in different ways. Such an 
analysis can greatly illuminate our understanding of the variables, HI, VI, HC, VC in the 
context of different cultures. 

Using person estimates from these analyses, findings indicate that the 
Individualism/Collectivism dimension may be less important in defining cultural differences 
(at least among the three groups in this study) than that of the Verticalism/Horizontalism 
dimension. That is, the more potent characteristic seems to be a valuing of status, 
hierarchical or equal, within society, rather than a valuing of the group versus the individual. 
In a sense, it may be the status factor that makes some groups appear more collectivist than 
individualistic because members of these groups tend to value high status which can only be 
defined with reference to a group. Reasoning along the same lines, the maximum potential 
to be considered or to act as an individual, is when one is compared with persons of equal 
status, rather than when one is subject to the influence of those with higher status. 
Australian students did emerge as endorsing HI more than the other two groups, a finding 
which supports Triandis’ expectations (Triandis, 1995), however, American students were 
not more VI than Chinese or Australian students, which is contrary to his findings. This may 
be due either to methodological problems with Triandis’ analysis in comparing different 
variables, or perhaps to cultures having altered since his studies were completed. The latter 
would be in line with the idea that cultures are dynamic rather than fixed, so that 
characteristics may change over time, however, his work was published in 1995, and it 
seems unlikely changes would be so rapid. 



A further point is that the range of scores for all four variables is quite large, indicating big 
differences among participants even within the same ethnic group. This supports the idea, 
put forward by Gudykunst and Matsumoto (1996) that if something like 
individualism/collectivism characteristics exist, they are likely to be specific to an individual 
(or indeed to a context), rather than a characteristic of all members of a group. The question 
of the contextual nature of these characteristics is something which this study pursued and 
which will be reported in the future. 

Lastly, levels of endorsement across all four variables, HI, HC, VI, VC, should not be 
compared unless it can be shown that, at some level of scale, the four variables form a 
single continuum. In the current analysis, the four variables have been kept separate as they 
have been used in other studies, but some preliminary analysis combining them suggests 
that the two different dimensions (V/H and I/C) may form two different types of scales – one 
which operates according to a cumulative response model and one according to an 
unfolding response model (Andrich & Styles 1998; Andrich, Guangzhong & Styles, 1998; 
Coombs, 1964; Coombs & Avrunin, 1977). These possibilities, as well as enabling direct 
comparison of groups across all four variables simultaneously, may shed further light on 
what these variables and the constructs that underlie them may mean, and whether they are 
useful constructs to preserve in conceptualising cultural differences. 

  

References 

Andrich, D. (1978a). A rating formulation for ordered response categories, Psychometrica, 
43, 561 – 573. 

Andrich, D. (1978b). Application of a psychometric rating model to ordered categories which 
are scored with successive integers, Applied Psychological Measurement, 2, 581 – 694. 

Andrich, D. (1982). An extension of the Rasch model for ratings providing both location and 
dispersion parameters, Psychometrica, 47, 105 – 113. 

Andrich, D. (1999). Rating scale analysis. In G. Masters & J. Keeves (Eds.), Advances in 
measurement in educational research and assessment (pp. 110-121). Oxford: Pergamon. 

Andrich, D., Guanzhong, L. & Styles, I. (1998). The JML estimator of the generalised 
unfolding model incorporating the latitude of acceptance parameter. Australian Journal of 
Psychology, 50, 187 - 198. 

Andrich, D., & Hagquist, C. (2001). Taking account of differential item functioning through 
principles of equating. Unpublished paper, Murdoch University, Murdoch, Western Australia. 

Andrich, D. & Styles, I (1998). The structural relationship between attitude and behaviour 
from the unfolding perspective, Psychological Methods, 3, 454 – 469. 

Bhawuk, D., & Brislin, R. (1992). The measurement of intercultural sensitivity using the 
concepts of individualism and collectivism. International Journal of Intercultural Relations, 
16, 413-436. 

Chang, Y. (1979). The Chinese language in Singapore. In T. Llamzon (Ed.), Papers on 
Southeast Asian languages (pp. 191-239). Singapore: Singapore University Press. 



Coombs, C. H. (1964) A theory of data. New York: Wiley. 

Coombs, C. H. & Avrunin, G. S. (1977). Single-peaked functions and the theory of 
preference, Psychological Review, 84, 216 – 230. 

Cronbach, L. (1990). Essentials of psychological testing. New York: Harper Collins. 

Ellsworth, P. (1994). Sense, culture, and sensibility. In S. Kitayama & H. Markus 
(Eds.), Emotion and culture: Empirical studies of cultural influence (pp. 23-50). Washington, 
D.C.: American Psychological Association. 

Fan, X. (1998). Item response theory and classical test theory: An empirical comparison of 
their item/person statistics. Educational & Psychological Measurement, 58,357-380. 

Freeman, N., & Habermann, G. (1996). Linguistic socialization. In M. Bond (Ed.), The 
handbook of Chinese psychology (pp. 79-92). New York: Oxford University Press. 

Gable, R., & Wolf, M. (1993). Instrument development in the affective domain (2nd 
ed.). Norwell, Mass.: Kluwer Academic Publishers. 

Garland, R. (1991). The mid-point on a rating scale: Is it desirable? Marketing Bulletin, 2, 66-
70. 

Gopinathan, S. (1997). Education and development in Singapore. In J. Tan, S. Gopinathan 
& H.-W. Kam (Eds.), Education in Singapore: A book of readings (pp. 33-53). Singapore: 
Prentice Hall. 

Gudykunst, W., & Matsumoto, Y. (1996). The influence of cultural individualism-collectivism, 
self construals, and individual values on communication styles across cultures. Human 
Communication Research, 22, 510-543. 

Hobsbawm, E. (1985). Introduction: Inventing traditions. In E. Hobsbawn & T. Ranger 
(Eds.), The invention of tradition (pp. 1-14). Cambridge, England: Cambridge University 
Press. 

Hochschild, A. (1983). The managed heart: Commercialization of human feeling. Berkeley: 
University of California Press. 

Hofstede, G. (1984). Culture's consequences: International differences in work-related 
values. Newbury Park, Calif.: Sage Publications. 

Hui, C. H. (1984). Individualism-collectivism: Theory, measurement, and its relationship to 
reward allocation. Unpublished doctoral dissertation, University of Illinois. 

Hui, C. H. (1988). Measurement of individualism - collectivism. Journal of Research in 
Personality, 22, 17-36. 

Keeves, J., & Alagumalai, S. (1999). New approaches to measurement. In G. Masters & J. 
Keeves (Eds.), Advances in measurement in educational research and assessment (pp. 23-
42). Oxford: Pergamon. 

Keller, H., & Greenfield, P. (2000). History and future of development in cross-cultural 
psychology. Journal of Cross-Cultural Psychology, 31, 52-62. 



Kim, U., Park, Y.-S., & Park, D. (2000). The challenge of cross-cultural psychology: The role 
of indigeous psychologies. Journal of Cross-Cultural Psychology, 31,63-75. 

Markus, H., & Kitayama, S. (1991). Culture and the self: Implications for cognition, emotion, 
and motivation. Psychological Review, 98, 224-253. 

Marsella, A., Dubanoski, J., Hamada, W., & Morse, H. (2000). The measurement of 
personality across cultures. American Behavioral Scientist, 44, 41-62. 

Ng, S., Loong, C., He, A., Liu, J., & Weatherall, A. (2000). Communication correlates of 
individualism and collectivism. Journal of Language and Social Psychology, 19, 26-45. 

Niles, F. (1998). Individualism - collectivism revisited. Cross-Cultural Research, 32, 315-335. 

Noels, K., & Pon, G. (1996). Language, identity, and adjustment. Journal of Language & 
Social Psychology, 15, 246-264. 

Oxford Dictionary of Quotations. (1999). Oxford, England: Oxford University Press. 

Peck, B. (2001). Monocultural education for a multicultural population: The "ethnic 
disadvantage" issue revisited. Unpublished doctoral dissertation, Murdoch University. 

Rasch, G. (1961). On general laws and the meaning of measurement in psychology. In J. 
Neyman (Ed.). Proceedings of the Fourth Berkley Symposium on Mathematical Statistics 
and Probability. IV, 321-334. Berkley, Calif.: University of California Press. 

Rickard, J. (1996). Australia, a cultural history (2nd ed). New York: Addison Wesley 
Longman. 

Scholte, J. (2000). Globalization: A critical introduction. Houndmills, England: Macmillian 
Press. 

Singelis, T. (1994). The measurement of independent and interdependent self-
construals. Personality & Social Psychology Bulletin, 20, 580-591. 

Singelis, T., & Triandis, H. (1995). Horizontal and vertical dimensions of individualism and 
collectivism: A theoretical and measurement refinement. Cross-Cultural Research, 29, 240-
275. 

Smith, R. (1994). Detecting item bias in the Rasch rating scale model. Educational and 
Psychological Measurement, 54, 886-896. 

Tenenbaum, G. (1999). The implementation of Thurstone's and Guttman's measurement 
ideas in Rasch analysis. International Journal of Sports Psychology, 30, 3-16. 

Thurstone, L. (1959). A measurement of values. Chicago: University of Chicago Press. 

Triandis, H., Bontempo, R., Betancourt, H., Bond, M., Leung, B., Georgas, J., Hui, C. H., 
Marin, G., Setiad, B., Sinha, J., Verma, J., Spangenberg, J., Touzard, H., & deMontmollin, 
G. (1986). The measurement of etic aspects of individualism and collectivism across 
cultures. Australian Journal of Psychology, 38, 257-267. 



Triandis, H., Leung, K., Villareal, M., & Clack, F. (1985). Allocentric vs. idiocentric 
tendencies: Convergent and discriminant validation. Journal of Research in Personality, 
19, 395-415. 

Triandis, H. C. (1995). Individualism and collectivism. Boulder, Colo: Westview Press. 

van De Vijver, F., & Leung, K. (2000). Methodological issues in psychological research on 
culture. Journal of Cross-Cultural Psychology, 31, 33-51. 

Waugh, R. (1999). Approaches to studying for students in higher education: A Rasch 
measurement model analysis. British Journal of Educational Psychology, 69,63-79. 

Wee, C. J. (1999). "Asian Values," Singapore, and the Third Way: Re-working individualism 
and collectivism. Sojourn: Journal of Social Issues in Southeast Asia, 14, 332-352. 

Wierzbicka, A. (1994). Emotion, language, and cultural scripts. In S. Kitayama & H. Markus 
(Eds.), Emotion and culture: Empirical studies of cultural influence (pp. 133-196). 
Washington, D.C.: American Psychological Association. 

Wright, B., & Masters, G. (1981). The measurement of knowledge and attitude (Research 
memoramdum No. 30). Chicago: Statistical Laboratory, Department of Education, University 
of Chicago. 

  

 


