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Construct validity in cross-cultural management research: classical 

test theory and latent trait theory approaches 

Abstract 

As businesses become increasingly global, the field of management stands to benefit from theories, best practices, 

tools, and techniques that can be used in different cultures. By providing guidelines for theory development and testing, 

this type of research can facilitate the generalizability and validity of management theories and concepts. Cross-cultural 

research can also be used by scholars and policy makers to better understand the comparative implications of theories 

that have originated in unicultural settings. Despite its importance, there is a paucity of research on the use of 

appropriate tools and techniques for measuring and comparing constructs across cultures. To address this gap, this 

paper highlights the importance of investigating conceptual, functional, and measurement equivalence of constructs as 

a prerequisite for cross-cultural comparisons. This study also discusses how two measurement approaches, i.e., 

classical test theory (CTT) and item response theory (IRT) can be used in conjunction to gainfully investigate 

equivalence. The use of CTT and IRT models is illustrated via an empirical investigation of the Supplier Reputation 

Display (SRD) construct by analyzing data collected from US and Canadian automotive service managers. Implications 

of this research for management theory and practice, and the scope for further research are also discussed. 

Key words: cross-cultural measurement, item response theory, classical test theory, measurement equivalence. 
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Introduction6

Cross-cultural management research is important 

for a variety of reasons. First, with increasing 

globalization, there is a need for developing 

theoretical models and best practices that can be 

used in different settings (Adler, 1983; Eisenberg 

et al., 2013; Reeb and Mahmoud, 2012). Second, 

academicians (Clark, 1990; Moseley, 2013) have 

noted that most management research has been 

conducted in the United States, with assumptions 

pertinent to this country. This skewness in 

research emphasis can be addressed through 

theory testing across multiple cultural situations 

(Monroe, 1990; Runyan et al., 2012). Third, 

government institutions as well as multinationals 

can benefit from cross-cultural research, especially 

in their policy decisions in economic and social 

matters (Dholakia, 1987; Jackson, 2012; Scott, 

1984). Finally, cross-cultural research can help 

researchers better appreciate the comparative 

implications of theories developed in other nations 

(Dant and Barnes, 1988; Jackson, 2012). 

Despite the importance of cross-cultural research 

and the availability of a large body of literature in 

the social sciences on measurement issues (Drasgow 

and Kanfer, 1985; Freitag and Bauer, 2013; Taylor 

and Bowen, 2012; Tomyn et al., 2013), mainstream 

management scholars have paid little systematic 

attention to the critical issue of cross-cultural 

equivalence (see Durvasula et al., 1993; Singh, 

1995; for notable exceptions). 

                                                     
 Debi P. Mishra, 2013. 

The issue of cross-cultural equivalence is an issue of 

validity. Unless scholars can confidently assert that 

they have used equivalent measures of concepts, it 

is not possible to achieve scientific generalization.  

In other words, an item may be a valid measure of 

a construct within one culture, but it may not be 

suitable in another setting. For example, the cost of 

a product (construct) can be validly measured in 

one country using local price (scale item). 

However, local price may not be a direct basis for 

comparing the price of a product across countries 

because of different exchange rates. Hence, studies 

lacking equivalence are no different than attempts at 

cross-cultural generalization from a uni-cultural 

perspective. 

In light of the preceding observations, the objectives 

of this research are four-fold: (1) to systematically 

appraise extant social science research and delineate 

criteria for achieving equivalence; (2) to ascertain 

the extent to which issues of equivalence have been 

paid attention to in the management field; (3) to 

introduce and describe two promising measurement 

theories, i.e., classical test theory, and latent trait 

theory for investigating measurement equivalence; 

and (4) to empirically investigate cross-cultural 

equivalence of the “Supplier Reputation Display” 

(SRD) construct (Mishra, 1998) by analyzing data 

collected from automotive service managers in the 

United States and Canada. 

The remainder of this paper is organized as follows. 

First, the criteria for cross-cultural equivalence are 

outlined. Next, a set of cross-cultural studies are 

evaluated for equivalence. In light of this appraisal, 

the classical test theory and latent trait theory 



Problems and Perspectives in Management, Volume 11, Issue 1, 2013

70

models for investigating measurement equivalence 

are described. This is followed by a discussion of 

the Supplier Reputation Display construct. In the 

penultimate section, cross-cultural equivalence of 

the SRD construct is empirically investigated using 

CTT and LTT approaches. Finally, results of the 

empirical analysis together with directions for future 

research are described. I begin by outlining the 

criteria for cross-cultural equivalence. 

1. Cross-cultural equivalence 

Equivalence of concepts and measures is a 

prerequisite for meaningfully comparing theoretical 

relations across cultures (Hui and Triandis, 1985). 

Concepts fall into two broad categories. On the one 

hand, there are molar or universal concepts like 

“the psychic unity of mankind” (Kroeber, 1948) 

which may not be specified further through 

empirical referents. Substantive relations among 

these concepts can therefore be directly compared 

across cultures. On the other hand, and more 

commonplace, concepts are operationalized 

through empirical referents (an operationalized 

concept is a ‘construct’; Kerlinger, 1978). 

In order to meaningfully compare constructs across 

cultures, a researcher has to establish equivalence at 

the conceptual, functional, and measurement levels 

(Van de Vijier and Poortinga, 1982). 

1.1. Conceptual equivalence. Conceptual equivalence 

implies that a construct from one culture should have 

an equal meaning in the other (Freitag and Bauer, 

2013; Hui and Triandis, 1985). For instance, as 

noted by Dant and Barnes (1988), in the 1980’s, the 

construct of brand loyalty in the US lacked 

conceptual equivalence in the erstwhile USSR 

where the number of the manufacturing factory was 

commonly used as a brand proxy. Other examples 

of concepts lacking conceptual equivalence across 

cultures are cognitive consistency (Green and White, 

1976) and perceived risk (Hoover, Green and 

Saegert, 1978).

1.2. Functional equivalence. Functional equivalence 

entails similar antecedent-construct-consequent 

relations in different cultures (Hui and Triandis, 1985). 

For example, if brand loyalty and number loyalty

(measured by the frequency of purchase) reduce risk 

(have similar consequences), functional equivalence 

of the “loyalty” construct is attained. 

1.3. Measurement equivalence. Measurement 

equivalence is achieved when relations between 

observed scores and latent traits are identical across 

relevant groups. More specifically, individuals with 

the same standing on a latent trait, but sampled from 
different cultures, should have the same observed 
score on a scale measuring that trait (Drasgow and 
Kanfer, 1985; Hox et al., 2012; Singh, 1995). In 
other words, a numerical value on the scale refers to 
the same degree, intensity, or magnitude of the 
construct regardless of the culture. Measurement 
equivalence can be investigated only after 
conceptual and functional equivalences have been 
established.

Utilizing the criteria given above, I examined a 

few articles on cross-cultural marketing research 

from the major marketing journals. I chose the sub-

discipline of marketing because: (1) researchers 

have made great strides in developing measures of 

latent constructs in this field; and (2) recent research 

focuses on theory testing across diverse cultural 

settings. The results of the exploratory review show 

mixed support for conceptual and functional

equivalence, and virtually no support for 

measurement equivalence. For instance, Shimp 

and Sharma (1987), in validating the CETSCALE, 

noted that for respondents in all the groups, 

ethnocentrism led to a feeling of belongingness. 

Many studies have also carried out factor analysis 

of items for two or more groups and concluded 

that cross-national differences for constructs 

existed. More recent research has addressed some 

shortcomings primarily in the areas of conceptual 

and functional equivalence (Singh, 1995). 

However, considered as a whole, measurement 

equivalence has been primarily assessed by 

comparing factor pattern matrices in the relevant 

cultures. Furthermore, studies have also utilized 

variance partitioning (MANOVA and ANOVA) 

and other multivariate techniques (e.g., 

regression).

Overall, the measurement techniques used in extant 

cross-cultural marketing research appear to be 

flawed for a number of reasons. For instance, 

comparison of individual factor patterns is a 

necessary but not sufficient condition for 

equivalence (Drasgow and Kanfer, 1985).  Although 

Meredith (1964), using Lawley’s (1943) selection 

theorem has proved that there are powerful reasons 

to expect equal factor pattern matrices across 

groups, a researcher has to ensure that co-variation 

in the observed variables is indeed caused by 

identical constructs. A stricter test is to estimate 

the parameters (population values) of the pattern 

matrices as if the variables came from a single 

population. Such an approach, developed by 

Joreskog (1971) and subsequently modified by 

Bagozzi (1983) and by Drasgow and Kanfer (1985), 
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is known as the simultaneous investigation of factor 

analysis in several populations (SIFASP). 

MANOVA models appear inadequate for 

investigating metric equivalence because the 

technique assumes scalar equivalence which 

requires constructs to be measured with an 

identical metric. 

In summary, it appears that researchers have not 

paid adequate attention to equivalence criteria 

before making comparisons. Hence, cross-cultural 

management research stands to benefit from 

systematic procedures to establish sequential 

equivalence (i.e., conceptual  functional 

measurement) of constructs. 

Against the preceding observations, I empirically 

investigate equivalence of the Supplier Reputation 

Display (SRD) construct in a cross-cultural 

setting. The following section describes two 

promising models, i.e., classical test theory and 

latent trait theory, which address the critical issue 

of measurement equivalence. 

2. Classical test theory (CTT)

In classical test theory, researchers seek a 

relationship between the observed score of an 

individual and his or her true (unobservable or 

latent) score on the latent construct. Mathematically, 

this relationship is expressed as, 

x = t + e,                                                               (1)

where x is the observed score, t is the true score, and 

e is the measurement error (random and systematic).  

For a situation where a set of items is used to 

measure a trait ( ), the common factor model, in 

light of (1) is, 

xi = i + ei,                                                             (2) 

where i refers to the ith item, i refers to the 

loading of the ith item on the latent (unobservable) 

trait , and ei is the error variance (systematic and 

random) for the ith item. Under the assumption 

that variables are mutually uncorrelated, and that 

 is standardized, the variances and co-variances 

of items can be partitioned into three sources, i.e., 

(a) valid variance of i
2; (b) unique variance 

attributable to a particular item; and (c) random 

error variance.  This partitioning of an item’s 

variance is based on the principle of local 

independence (Lord and Novick, 1978). 

2.1. Simultaneous investigation of factor analysis 

in several populations (SIFASP). Measurement 

equivalence in two different groups for a set of 

items (loading on a particular trait) is attained when 

the corresponding parameters (population values) in 

the two groups are equal. In other words, 

i1 = i2,                                                               (3) 

esi1 = esi2,                                                             (4) 

eri1 = eri2,                                                             (5) 

where  refers to an item’s loading on its latent 

trait ( ), es refers to the specific (unique) variance, 

and er refers to random variance. Furthermore, the 

subscript i refers to the ith item out of a set of n

items loading on a trait, whereas 1 and 2 refer to 

the two groups under consideration. Note that 

these equations can be easily extended to k

groups. Although measurement equivalence is 

achieved for the unidimensional case stated 

above, the multidimensional case imposes another 

restriction. In other words, if a set of indicators is 

measuring a set of constructs, the factor co-

variance in the two groups should be equal. 

Mathematically, 

(ab)1 = (ab)2,                                                        (6) 

where 1 and 2 refer to the two groups, and a, b

refer to the constructs. 

One important aspect of the SIFASP model is that 

stepwise constraining is possible. We can first 

constrain factor loadings across multiple groups 

to be equal and check for adequacy of fit. In the 

next step, we can impose additional measurement 

constraints (i.e., equal error variances), and check 

for the improvement in fit. Utilizing this 

successive constraining procedure, the degree of 

measurement equivalence can be determined. We 

can, therefore, ascertain whether items are being 

measured equivalently only to the extent of their 

valid variances or additional components also 

(i.e., specific and random variances, and factor 

co-variances). Note however, that we naturally 

expect equal factor loading matrices across groups 

where identical constructs are being studied 

(Meredith, 1964). This implies that the first step 

in the SIFASP procedure is to constrain factor 

loadings in the groups to be equal. Successive 

constraining can be done by fixing the other 

components of variance to be equal across groups. 

3. Latent trait theory (LTT)

Latent Trait Theory, also called Item Response 

Theory (IRT) (see Lord, 1952) seeks a 

relationship between a person’s standing on a 

construct (latent trait) and the probability of his or 

her responding positively to an item which is 

measuring the trait. In other words, if a person has 

a high standing on a latent trait (customer 
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satisfaction), and if he/she is administered an item 

in the “customer satisfaction” domain, his/her 

probability of checking a correct response will be 

high. Note that the trait level is theoretically 

unbounded. Hence, on the X axis, it will range 

from positive infinity to negative infinity. The Y

axis however is bounded (0, 1). This relationship 

will therefore be non-linear in , p (  refers to an 

estimate of the trait, p is the probability of a 

correct response). Furthermore, the curve will be 

asymptotic to the line Y = 1. An example of the 

mathematical relationship between  and p is the 

three parameter logistic model (Birnbaum, 1968) 

for dichotomous data, 

)}({
1
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where,  refers to a numerical estimate of a 

person’s latent trait, D is a constant, and ai, bi, and 

ci are parameters of the model which are 

described below. 

3.1. LTT parameters. Three parameters characterize 

a LTT model. These are: (1) ai or the discrimination

parameter; (2) bi or the difficulty parameter; and (3) ci

or the guessing parameter. The ai parameter is the 

slope of the ICC at the inflexion point. Higher 

values of ai imply a steep curve which easily 

discriminates among individuals within a narrow 

range of . The bi parameter is the value along the 

continuum at which the probability of a positive 

response is 50 per cent. Lower values of bi will shift 

the ICC toward the left, making the item easier. The 

guessing parameter ci implies that persons with 

infinitely low levels of the trait may still guess a 

favorable response. In this situation, the ICC will 

always have a positive intercept and never pass 

through the origin. However, some models (i.e., 

Samejima’s graded model, 1969) assume that ci = 0. 

In such cases, the lower asymptote of the ICC is zero. 

The above ideas are captured by the item 

characteristic curves depicted in Figure 1. As can 

be seen from this figure, an item designed to 

measure a latent trait ( ) exhibits differential 

performance across two different cultures (1 and 2). 

First, as expected, the item achieves discrimination 

in both cultures because respondents possessing 

higher abilities on the latent trait ( ) perform 

better. When the ICC is a flat horizontal line, it 

achieves no discrimination. In the present 

situation, in culture 1, the ICC for the item (a = 

+2) is steeper than in culture 2 (a = +1.4) 

indicating better discrimination. On the other 

hand, in culture 1, respondents find the item to be 

easier (b = 0.29) than in culture 2 (b = 1.14) 

because even at low ability ( ) levels, its relative 

performance is better. 

Fig. 1. Comparison of item characteristic curves 
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3.2. LTT assumptions and properties. The main 

assumption of the LTT model is that items measure 

a uni-dimensional construct. Furthermore, when a 

small number of items are used per construct, IRT 

parameter estimates can be obtained using the 

marginal maximum likelihood approach (Bock and 

Liebermann, 1970). LTT is characterized by item 

parameter invariance (parameters do not depend 

upon the trait being measured; Guion and Ironson, 

1983), while in classical test theory, item statistics 

are sample dependent. 

3.3. LTT and cross-cultural research. If an item 

exhibits measurement equivaence in two cultures, 

the corresponding ICC’s are expected to be 

identical. If the ICC’s differ, measurement 

equivalence is not attained. In such a situation, 

biased items may have to be modified or deleted 

from further analysis. LTT therefore provides an 

avenue for estimating the degree of bias.

3.4. The two parameter graded model. The

discussion thus far has considered models for 

dichotomous (e.g., Yes/No) data. For a Likert type 

situation, the graded model given by Samejima 

(1969) is appropriate. The parameters of this model 

are easily estimated using the MULTILOG 

software (Thissen, 1990). 

For Likert type data (a five point scale), there are 

4 curves (one for each response category) per 

ICC. The first corresponds to the probability of 

checking 2 or higher (on a five point scale), the 

second 3 or higher, and so on. Note that the 

probability of checking 1 or higher on the scale is 

always unity. The graded model is mathematically 

depicted as, 

)}({
1

1
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ii bDa
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where  refers to a numerical estimate of a 

person’s latent trait, D is a constant, and ai, bi are 

parameters of the model described earlier. 

4. Advantages of LTT over CTT 

LTT affords several advantages over CTT. First, 

LTT parameters are sample invariant, while CTT 

parameters are sample specific. Second, LTT 

operates at a more micro level than CTT. This is 

because in LTT a response category is the unit of 

analysis while in CTT an item is the unit of 

analysis. Third, LTT is more general than CTT. 

While CTT assumes that observed variables are 

linearly related to traits, LTT makes no such 

assumption. Finally, for investigating measurement 

equivalence, LTT techniques are more 

sophisticated than CTT. For instance, the extent 

and degree of bias at the micro level of an item can 

be easily detected using IRT. More specifically, we 

may be able to detect bias across the theta 

continuum and response categories. Such an 

approach makes the measurement of bias more 

accurate and renders construct validation more 

meaningful. 

5. Plan of analysis and criteria for evaluating 

results

This section details the plan of analysis. First, the 

supplier reputation display construct (Mishra, 

1998) is described. Next, the SRD measurement 

model is discussed. Finally, the steps for 

conducting SIFASP and LTT analyses, as well as 

the criteria for evaluating the results are laid out. 

We begin with a discussion of the SRD construct. 

6. The supplier reputation display (SRD) 

construct

As described by Mishra (1998), “In asymmetric 

marketing relationships, sellers typically possess 

more information about the object of an exchange 

than buyers. To ameliorate customers’ evaluation 

problems, sellers use signals to promise the 

delivery of a certain level of quality to the market. 

An important signal in asymmetric markets is the 

manner in which sellers display their reputation to 

customers” (p. 123). More specifically, the SRD 

construct is described in the following manner. 

“Reputation display involves disclosing information 

to the market about a firm’s past and future quality 

orientation. For example, firms may undertake 

investments in physical surroundings to signal to 

customers the presence of irreversible sunk assets 

which may be expropriated if quality deteriorates 

in the future. Likewise, a firm’s past conduct may 

be endorsed by third-parties, and this certification 

could act as a signal of future quality” (Mishra, 

1998, p. 127). 

7. Facets, dimensions, and items of the SRD 

construct

The conceptualization of the SRD construct is 

depicted in Figure 2. The corresponding scale 

items are depicted in Table A1 (see Appendix). 

As may be seen from Figure 2, SRD is a second 

order factor comprising three first order 

dimensions, i.e., certification, specific investments, 

and advertising intensity which are described 

below. 
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Fig. 2. Empirical representation of the Supplier’s Reputation Display (SRD) construct 

7.1. Certification. Research from a number of 
different disciplines (accounting, economics, 
education, finance, organizational theory) suggests that 
the display of certification can play a major role in 
reducing information asymmetry for a firm’s target 
audience (Mishra, 2006; Mishra, 2000a). The 
economics literature (Akerlof, 1970; Grossman, 1981; 
Png and Reitman, 1995) suggests how certification 
display can lower customers’ information acquisition 
costs (Stigler, 1961) and assure buyers of a minimum 
level of quality ex-ante. For example, many 
automotive repair shop display their “AAA” affiliation 
in order to reduce customers’ information asymmetry.  
The efficacy of certification as a reputation signal is 
enhanced only when it is prominently displayed.  In 
the parlance of economists, when information 
asymmetry is high, certification display creates a 
“separating equilibrium” across multiple firms. Hence, 
certification serves as a signal of reputation that 
customers rely upon to make rational assumptions 
about future intentions and behavior of firms. 

7.2. Specific investments. In asymmetric markets, 

firms may signal their reputation via investments in 

firm specific assets whose sole purpose is to serve as 

bonding mechanisms (Klein and Leffler, 1981; Rubin, 

1990; Rashid, 1988).  Specific assets like investments 

in expensive upholstery and ornate surroundings do 

not yield any direct consumer benefit.  By definition, 

these assets are non-salvageable because they find 

very little use outside the focal relationship between a 

firm and its customers.  Investments in specific assets 

send a strong signal to customers that a firm does not 

intend to cheat in the short run because of the sunk 

nature of investments. This strategy also deters 

dishonest firms from entering the market.  Specifically, 

potential entrants need to undertake substantial 

investments in fixed assets before they can reap the 

benefits of price premiums. 

7.3. Advertising intensity. The role of advertising in 

reputation display has received attention in the 

economics literature (Klein and Leffler, 1981; 

Milgrom and Roberts, 1986; Nelson, 1970, 1974, 

1978). Specifically, researchers question whether 

advertisements can provide tangible evidence of 

product quality in asymmetric markets. On the other 

hand, the level of advertising expenditure may signal a 

firm’s reputation for providing quality services and 

products.

In a series of articles, Nelson (1970, 1974, 1978) 
argues that advertisements for credence goods do not 
emphasize tangible product related information. On 
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the other hand, customers appear to associate the level 
and intensity of advertising (or expenses) with quality. 
According to Nelson (1970, 1974, 1978), high quality 
firms whose products satisfy many customers are 
expected to generate more repeat sales than low 
quality firms. Consequently, such high quality firms 
are more profitable and have the wherewithal to 
expend resources in the market through heavy 
advertising which customers can associate with 
quality.

8. Criteria and steps for the SIFASP analysis  
(CTT approach)

The analysis starts with the variance-covariance 
matrices since it contains more information than the 
correlation matrix (which has unity in its diagonals).  
In addition, correlation matrices are typically scaled to 
have a mean of zero. In this situation, it makes little 
sense to compare groups with the same mean. The 
stepwise procedure for analysis is depicted in Figure 3 
(see Appendix). 

9. Criteria and steps for LTT analysis

As a first step, unidimensionality of the items is 
assessed. For the present study, items can be 
considered approximately uni-dimensional. However, 
approximate unidimensionality can be assessed by 
submitting items to an exploratory factor analysis 
(EFA) procedure. Next, parameter estimates for the 
biased items (identified by CTT) are computed using 
MULTILOG (Thissen, 1990). In the third step, ICC’s 
for individual items in the two groups are plotted and 
compared. A precise assessment of bias is possible by 
linking metrics (Lord, 1952). A number of multivariate 
tests at this stage may indicate the effect of deleting 
biased items on substantive relationships. More 
specifically, substantive relations in one culture may 
change if biased items are deleted. On the other hand, 
substantive relations may remain unaffected even after 
deleting biased items. To this extent, it makes sense to 
pool the data and then make stronger substantive 
inferences. The stepwise procedure for the LTT 
analysis is depicted in Figure 4 (see Appendix). 

10. Results 

The sampling and data collection procedure is 

described in detail in Mishra (1998). A parallel survey 

using the scale items administered to automotive repair 

service managers was administered to a sample of 

Canadian automotive repair establishments. The CFA 

analysis was carried out using the program EQS 

Bentler (1980). The major advantage of EQS over 

LISREL is that it automatically imposes bounds on 

parameter estimates. Specifically, negative error 

variances (Heywood cases) do not affect the solution, 

as the parameter estimate is constrained at zero (lower 

bound).

10.1. Confirmatory factor analysis of SRD items for 

the USA and Canada samples. For both samples,

Convergent validity of the indicators is suggested by 

(a), all hypothesized loadings being positive, and (b), t

values being > 2. Discriminant validity of the three 

SRD facets is established through sequential 2

difference tests for 1 df by fixing correlations between 

facets pairwise to 1 (Howell, 1986; Mishra, 2000b). In 

the present analysis, all 2 difference tests are 

significant indicating that discriminant validity for the 

three facets of the SRD construct is achieved. Finally, 

the goodness-of-fit indices are acceptable, suggesting a 

good fit of the model to the data.

The nested multi-group confirmatory factor analysis 

suggests that the measurement model of equal factor 

loadings does not hold across the USA and Canada 

samples. In addition, the Lagrange Multiplier (LM) 

test indicates that the specific investment dimension 

contributes to measurement nonequivalence (hence 

bias) in the two groups. 

10.2. IRT analysis. Unidimensionality of the items 

was assessed using exploratory factor analysis. Next, 

all steps depicted in Figure 4 were followed to estimate 

IRT parameters for the US and Canadian samples. 

Parameter estimates for the US and Canadian items 

loading on the specific investment dimensions appear 

in Table 1. 

Table 1. Item response theory parameter estimates for advertising intensity items 

US sample Canada sample

Advertising intensity item a b2 b3 b4 b5 Advertising intensity item a b2 b3 b4 b5

We spend significant amounts of 

money for advertising our services 
1.60 -3.21 -1.71 -1.90 0.91 

We spend significant amounts 

of money for advertising our 

services 

2.62 -5.11 -1.56 -1.16 0.73 

We advertise our services on a very 

regular basis 
1.71 -3.72 -1.92 -0.91 0.87 

We advertise our service on a 

very regular basis 
1.82 -6.31 -2.63 -1.15 1.13 

We usually undertake large scale 

advertising for promoting our service 
1.61 -2.91 -1.91 -0.97 0.85 

We usually undertake large 

scale advertising for 

promoting our service 

7.62 -1.62 -1.22 -0.45 1.09 

Notes: Parameter Estimates are based on Samejima’s two parameter graded response model for polytomous data. All parameter 

estimates are significant. Parameter estimates are estimated using MULTILOG 
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11. Discussion 

Utilizing the CTT approach, the Lagrange Multiplier 
(L-M) test suggested that items comprising the 
specific investment dimension were biased. However, 
CTT does not indicate the degree of this bias. At 
best, it gives an idea about the item being biased in a 
global sense. 

For the advertising intensity dimension, the second 

response category of the “we spend significant 

amounts of money for advertising our services” item 

is biased against US managers at very low trait 

levels. This means that for this response category, 

scores will be lower for the US respondents as 

compared with their Canadian counterparts.  

Interestingly, for the other response categories, the a 

parameter for the Canadian managers is higher than 

those for the US managers. This suggests that the 

item discriminates better for Canadian managers 

than it does for American managers. Similar 

comparisons are possible for the remaining items. 

Thus, IRT offers a powerful avenue for focusing on 

an item at the micro level. 

Given that we are able to focus on an item at the 
micro level, there are a lot of possibilities for 
tackling bias in the context of cross-cultural 
management research. Specifically, if bias extends 
for a narrow range of the theta continuum, and only 
for a few response categories, retaining the item will 
not distort substantive results. However, if the bias 
is uniform (across a wider range), deletion may be 
required. Against this backdrop, the individual 
strengths of the IRT and CTT models become 
evident. In the CTT model, location of item bias is 
possible via the L-M test.  In the present analysis, 
the L-M test indicated that advertising intensity 
items are biased in a macro sense. On the other 
hand, the IRT analysis takes a more microscopic 
approach and suggests that bias for the first 
advertising intensity item may not be severe, and 
that the item can be retained for further analysis. 

The findings of this research have to be considered 

against certain limitations. First, IRT analysis was 

not carried out for all the items comprising the 

facets. Such an analysis would have provided an 

estimate of bias across the whole scale. Second, 

visual inspection of ICC’s is only a crude way of 

determining bias. There are a number of 

sophisticated techniques which can be used to 

precisely estimate bias (see Berk, 1982; for a 

review). 

Conclusion and directions for future research

The objectives of this research were four-fold, i.e., 

(1) to appraise the social sciences literature and 

delineate the criteria for achieving equivalence in 

construct measurement; (2) to ascertain the extent to 

which equivalence issues have been addressed in the 

management field; (3) to describe two competing 

measurement models (i.e., IRT and CTT) for 

conducting cross-cultural comparisons; and (4) to 

empirically implement the IRT and CTT approaches 

by investigating cross cultural equivalence of the 

“Supplier’s Reputation Display” (SRD) construct 

using data collected from managers in the United 

States and Canada. 

A systematic review of the management literature 

suggests that the notion of equivalence has 

received scant attention from researchers. More 

importantly, a number of research studies 

conveniently ignore the concept of equivalence, 

and aim at cross-cultural generalization from a 

unicultural standpoint. In many cases, the unit of 

analysis (nation state, culture, system, ethnic 

group, society) has not been specified a priori. 

This calls for a more rigorous implementation of 

the concept of equivalence while carrying out 

cross-cultural management research. 

Both measurement models tested here (IRT and 

CTT) have their individual strengths. Specifically, 

the IRT model provides a microscopic investigation 

of item bias while CTT tackles the problem at a 

macro level. Hence, when CTT and LTT models are 

combined, they yield additional insights into the 

location and nature of item bias. Such a plural 

approach facilitates more in-depth investigation of 

item bias and holds considerable promise for theory 

development and testing in cross cultural settings. 

Finally, the social sciences (particularly psychology) 

have used item response theory for quite some time 

now by focusing on equivalence with respect to test 

scores. By utilizing IRT approaches, we may be in a 

better position to validate and generalize latent 

constructs and theories in the management field. 
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Appendix

Table A1. Scale items and reliability for the supplier reputation display construct 

Construct Scale items Format Reliability*

Specific Investments

We have undertaken significant investments in the decor of our 
surroundings 

From time to time we undertake extensive investments in the interior and 
exterior modeling of our buildings 

We have spent significant amounts of money in designing and displaying 
signs in our buildings 

We have undertaken significant investments in our facilities dedicated to 
the needs of our customers 

If this particular location closed down it would be very difficult for us to 
recover the investments we have made in the decor of our buildings 

7 point Likert scale with 
“strongly disagree” and 
“strongly agree” as anchors 

0.75, 0.77 

Certification

Awards and recognition that we have received for our service 

Signs which depict the training and qualifications of our mechanics 

Membership in professional organizations (like ASE or AAA) 

7 point Likert scale with “not 
prominently displayed” and 
“prominently displayed” as 
anchors 

0.88, 0.77 

Advertising Intensity
We spend significant amounts of money for advertising our services 

We advertise our service on a very regular basis 

We usually undertake large scale advertising for promoting our service 

7 point Likert scale with 
“strongly disagree” and 
“strongly agree” as anchors 

0.86, 0.82 

Note: Refers to alpha values in the US and Canadian samples respectively. 
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Fig. 3. Flowchart for CTT analysis 
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Fig. 4. Flowchart for IRT 
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