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Abstract. — Many assessment instruments used in the service industry have inadequate
psychometric properties because they neither rely on modern test theory nor do they take
into account item bias. Y et, these issues are critical when global businesses require cross-
cultural assessment. Using actual employee-satisfaction data from a major hotel chain,
we show that poor measurement and lack of bias testing predictably leads to spurious
results that can negatively affect a company’s bottom line. In contrast, customization of
assessments using modern analytics and bias testing yields powerful insights from data
that are actionable, evidence-based and can provide a substantial return on investment.

The Sandards for Educational and Psychological Testing® defines assessment as “any
systematic method of obtaining information from tests and other sources, used to draw
inferences about characteristics of people, objects, or programs” (p. 172). Common
examplesin the service industry include employee screening and selection tests, company
climate surveys and employee or guest satisfaction surveys. Hiring and training
professionals know very well that assessments must meet professional testing standards
and comply with legal requirements so that they are safeguarding against subgroups of
test takers receiving unfair differences in assessment scores’.

We noted previously that satisfying testing standards and legal requirements is difficult
because of biases that are inherent in the questions being asked®. For instance, in the
context of job satisfaction such biases occur when equally satisfied individuals give
systematically different answers to the same questions. It is crucial to control for response
biases because statistical theory® and computer simulations alike* show that such biases
can lead to spurious factor structures, significant distortions in scores and consequently
erroneous research results. Such biases can aso introduce unfair and illusory differences
in scores across sub-groups of respondents (e.g., women vs. men, older vs. younger
employees, and between those answering paper-and-pencil vs. web-based versions of a
test or questionnaire), which invite substantial legal concerns. These issues are
compounded when companies have global business units, in which case there are also
cross-cultural factors with which to contend®. In particular, when questionnaires are
translated, or when respondents are not native speakers of the language in which the
questionnaire is written, biases almost certainly will cregpin.2

Aside from psychometric and legal issues, there are pragmatic reasons to address cross-
cultural factorsin assessments. In particular, organizations need resultsthat are
correct and that contribute positively to the company’ s bottom line, and accurate
guestionnaire data also provide a power ful tool for helping set new directions.

& The literature distinguishes several different types of bias, including response bias, item bias, test bias,
and bias due to the systematic over- or under- prediction based on group membership. However, response
biases are relevant only through their biasing effects on item endorsement, and item bias will eventually
manifest itself astest bias as well as the systematic over- or under- prediction based on group membership.
For this reason our terminology here does not consistently attempt to distinguish between these bias types.



Cross-Cultural Assessment - 3 -

However, biased assessment can significantly and negatively affect your bottom line by
giving you misleading data. Acting on wrong data will take your businessin the wrong
direction. We therefore pose the following question: Are your current tests and
guestionnaires costing you money because they provide incorrect information due to
responses biases related to respondents’ age, gender or culture? Experience indicates that
unless such biases have been studied and corrected for each instrument you are using, the
answer is amost certainly yes.

Assessment vendors sometimes suggest that bias plays no role in their case because they
have different norms for different subgroups, or they may point to an absence of group
differences. However, such statements are beside the point — and, worse, they may be
erroneous’: the Sandards for Educational and Psychological Testing requires that those
with those with equal trait levels should receive equal scores. If, say, US employeesas a
group are in fact more satisfied with their job than are Asian employees, then US
employees should receive higher scores than Asian employees. However, US employees
higher scores should reflect their actual job satisfaction only. In other words, the presence
or a'Zzbsence of group differences has absolutely no bearing on the presence of absence of
bias".

As should be clear from the above, we believe that selecting your assessment vendor
requires the same — if not greater — due diligence as does the selection of employment
candidates. Study your vendors white papers, case studies, online FAQs or test manuals
carefully to find out if and exactly how these address bias. If these materials do not
clearly address the issue of response biases, then demand that information from the
vendor. You are likely to discover that most vendors do not take this crucial issue into
account — yet, it is the core foundation of the internal validity of al assessments. This
articleillustrates how response biases are detected through the use of state-of-the-art
statistics grounded in modern test theory®*, as well as what can happen if you instead
choose not to identify and correct for biases in organizational assessments. Our approach
is based on aform of modern test theory called “ Item Response Theory (IRT),” whichis
the statistical gold standard used in the construction of such well known tests as the GRE,
LSAT, and MCAT.

The Present Research

The datafor this project stem from a large-scale study on employee satisfaction
completed by HVS — The Ference Group for alarge international hotel chain. A total of
6806 employees completed the proprietary Ference Satisfaction Scale (FSS). These
employees were selected from three hotels (each) in the East Asia, South America,
Europe, the United States of America, aswell as Egypt and the Arab Peninsula. This
study was proprietary and no age and gender information is available.

The FSS was developed by the Ference Group and consists of 97 questions that are to be
rated on a4-point category Likert-type ordinal dimension: Strongly Disagree,” “Tend to
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Disagree,” “Tend to Agree” and “ Strongly Agree.” In some cases items were worded
negatively (i.e., agreement indicated dissatisfaction) and the ratings were reversed in such
cases. Some examples of FSS questions are given at the end of this paper.

A series of analysesindicate that the FSS has many properties that are typically reported
as evidence of psychometric soundness. Within the framework of classical test theory,
item level factor analysisindicates that nearly half of the variance (47.2%) is explained
by thefirst principal component. Unidimensionality is further supported by the finding
that the largest eigenvalue (45.7) far exceeds the next highest ones (3.7, 2.2, 1.8, ...).
Finally, internal consistency is nearly perfect, as coefficient alpha reaches 0.99.

For reasons outlined in earlier papers 3, we use IRT based techniques — and Rasch scaling
in particular — as our basic analytic framework (for an independent introduction, see
Embretson ). These analyses similarly provided strong evidence of overall psychometric
quality: Only five items of the FSS misfit the Rasch rating scale model and principal
component analysis of items’ residuals indicate that the Rasch dimension explains 78%
of the variance. Thefirst residual factor explains just 6% of the variance, and the loading
on the first residual factor of just 2 of the 97 items exceeds 0.5.° Finally, the Rasch
reliability coefficient of the differences between respondentsis 0.97.¢

Analysis of Cultural Bias

The above indicates that the FSS' measurement properties surpass those of similar
instruments dealing with satisfaction. However, additional analyses are needed to verify
that the FSS yields unbiased scores as well. Regardless of the measurement framework
adapted, this entails that items within afactor are essentialy interchangeable and that
items measurement properties should not vary systematically with extraneous properties
of the persons being tested. For instance, when a particular subgroup is found to score
higher than another, this should be because this group isindeed more satisfied. But when
the scoring differences result from one group not understanding the assessment questions,
such differences are meaningless — or worse misleading.

Unfortunately, thisis exactly what we found. About 40% of the FSS items have
significantly different qualitative properties depending on respondents’ geographic
locations. In particular, when equally satisfied employees are studied, there are significant
differences in the patterns of item endorsement (y%ss = 6698.7, p < .001) between hotels
in Asia, South America, the United States of America, Europe, and Arabic countries.
Notethat it is not required that employees should express different overall levels of
satisfaction in these five locations. But, the problem is that when respondents with the
same levels of satisfaction are considered, respondents give systematically different
endorsements to the various items depending on where they work and live.

® Practice indicates that only absolute loadings greater than 0.5 are cause for serious concern.
¢ Because the Rasch model makes more redlistic assumptions about data, Rasch reliability indicestend to
be dightly lower than those obtained via Classical Test Theory.
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The cultural dependence of satisfaction has two magor implications. Firstly, it exposes a
threat to construct validity. That is, two employees A and B with the same satisfaction
“score” might have arrived at this score for quite different reasons. Note that thisis
analogous to the situation in academic contexts where one student obtains a high score by
being good in mathematics whereas another student obtains the same high score by being
good at reading tasks. While their scores may well be the same, the students certainly are
different. Secondly, in extreme casesitems’ cultural (or other) dependency may introduce
biasinto (i.e., distort) the entire measurement process. For instance, despite their similar
scores, employees A and B might in fact not be equally satisfied at al! Thus, employee A
might be very happy and motivated at his or her present place of employment, whereas B
isready to quit his or her current job almost immediately.

Although our data set covers hotels in five clearly different geographic locations, in line

with the 2006 HICAP Conference, in the remainder we limit our analyses to just two of
these —i.e., Asian-based hotels versus US-based hotels.

Figure 1: FSSItem Locationsfor Asian vs. US employees

0.0
o [}
o@
& o
:‘5 - - 2 ® - -
D 0.4 '\0? '...DOD oy
9 ) ) mE
Ny o
=~ & o o9y m
1) AO 'S o N
o & .
[} o oo ‘l
2 ¥ o T
- o ol m [
= -0.8 ° o* <4
"'J) o u | O
2
5 &
k<) o &°
] ) o O
Q ° &
S " S
o
£ ° o
g -1.2 7 <
@(&
° X
m
I T I T I
-1.2 -0.8 -0.4 0.0

ltem Locations for Asian Hotels (Logits)



Cross-Cultural Assessment - 6 -

AsiaVersusthe US

We already noted that when respondents’ overall satisfaction levels are held constant
items endorsement levels should not vary between Asian and the US hotel personnel.
The Rasch rating scale model quantifies endorsement in alog-odds (or, Logit) measure
and the preceding thus implies that except for random error aplot of items' Asian vs. the
US Logit measures should fall along astraight line. Asisillustrated in Figure 1, when
overall satisfaction is held constant the endorsement levels of the FSSitemsin Asia (X-
axis) and the US (Y -axis) areindeed positively correlated (r = 0.87).

This correlation isimperfect however, and we distinguish three different groups of items:

1. Itemsthat receive disproportionately high endorsement in Asian hotels(i.e.,
relative to their endorsement by equally-satisfied US personnel). A total of 23 such
items were identified, and they are represented by solid circles and they appear in
Figure 1 above the equality lineY = X.

2. Itemsthat receive higher endorsement in US hotels (i.e., relative to the endorsement
given by equally-satisfied Asian personnel). A total of 24 such items were identified,
and they are represented by solid squares and they appear in Figure 1 below the
equality lineY = X.

3. Theremaining 50 items received nearly identical endor sement (i.e., holding
satisfaction constant), and these unbiased items are shown by the open markers near
the equality line Y = X. To illustrate our earlier assertion that (unbiased) items within
afactor should be interchangeable, these items were randomly divided into two equal
size subsets (Set 1 and Set 2) asis denoted by the open circles and squares.

Without the type of analyses performed here, it isimpossible to know whether the items
being used in a satisfaction survey (or, for that matter, any other type of assessment) are
indeed unbiased or not. It is very possible, for instance, that biased questionnaires are
created without the test authors being aware of this. This might occur for example when a
particular item response format is favored that is unfamiliar to those from certain

cultures, when complex statements are favored over simple ones (thereby favoring
greater [or at least different] understanding by native speakers), or when questions refer
to “real-life” examples that are less likely to occur in certain cultures.
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Figure 2: Average Satisfaction of Asian vs. US Employees M easured by Four Item Sets
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For this reason, we computed respondents’ satisfaction based on each of the four item
sets asidentified in Figure 1 and the respective averages (after standardizing to z-scores)
are shown in Figure 2. At least for the hotels under study, the two unbiased item sets (i.e.,
Set 1 and Set 2 with open markers) indicate that US personnel showed greater overall
satisfaction than did Asian personndl (p < .001). We can be quite confident of this finding
because we first established that the items are unbiased. Set 1 and Set 2 yield nearly
identical means within Asian and US hotels (i.e., the two dotted lines in the center
overlap almost completely). Asisrequired, this demonstrates that unbiased items are
essentially interchangeable as they produce highly similar results.”

4 The qualifier “essentially” is added to stress the fact that some technical measurement properties of a
scale may change when items are exchanged.
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We stress again that the fact that US personnel scored higher than Asian personnel does
not constitute evidence for or against the presence of bias. However, this difference
varies with the items being used, asis reflected by a powerful interaction effect (Fsgoi0=
226.40, p < .001). In other words, the slopes of the linesin Figure 2 differ systematically
across the four item sets, indicating that the difference between the Asian and US means
depends on which items are being used. In other words, the requirement that within a
single factor items should be essentially interchangeable is clearly violated.

Notice that the difference between US and Asia becomes highly exaggerated when the
items shown as a solid square in Figure 1 are used, as these over-estimate the satisfaction
of US personnel (equivalently: these items under -estimate the satisfaction of Asian
personnel). By contrast, the satisfaction of US personnel appears far lower when items
favoring satisfaction in Asian personnel are used. In fact, this decrease is so dramatic that
US personnel now appears to be less satisfied than Asian personnel, and the effect is
strong enough to reach statistical significance (z = 3.43, p <.01). Recall that Figure 2
expresses respondents’ satisfaction in az-score metric. It can thus be seen that the total
biasing effect between Asian and US employees is nearly half of one standard deviation —
apowerful effect indeed.

The crucia point thereforeisthat if, for some reason, one selected only the items shown
as solid dots or as solid squaresin Figure 1, demonstrably wrong and highly misleading
results will occur.

Table 1: Correlations Among Satisfaction Scores Derived Via Biased and Unbiased
Items from the FSS

Item Subset

a. ltems that exaggerate US satisfaction 1

b. Unbiased Item Set 1 0.91 1

c. Unbiased Item Set 2 0.92 0.93 1

d. ltems that exaggerate Asian satisfaction 0.88 0.92 0.91 1
Item Subset a b c d

Correlations

We noted earlier that the biasing effects reported here require stronger methods than the
correlation based analyses provided by classical test theory. To illustrate this statement,
Table 1 shows the correlations between the satisfaction measures obtained via each of the
four item sets. It can be seen that al four measures are highly correlated (Medianr = .91,
al p <.001), but the correlations are highly similar (range: 0.88 to 0.94). Despite their
high correlation, we already know that two of these measures are in fact show powerful
bias. Conversdly, it thus follows that correlational methods — which form the basis of
Classical Test Theory —are not suited to identify measurement bias.
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Secret for Successful Assessment: Customization Using Modern
Analytics

“Off-the-shelf” assessments and “one-size-fits-all” survey solutions are readily available
and often marketed by well-known vendors. The unfortunate fact is that such products
also introduce major risks. Specifically, the issue of bias appearsto berarely, if ever,
taken into account by vendors, and we strongly suspect that poor research results caused
by biases are widespread in the industry. Assessments that are “ customized” to particular
business units and employees are an improvement. However, these solutions decrease the
generaizability and comparability of results across the entire organization. Thus, the
serviceindustry islikely not receiving the maximum benefits that surveys and
assessments can offer; in fact, there may well be a negative effect on the bottom line.

On the other hand, this article has demonstrated with real service industry data the power
of customization with modern analytical techniques (i.e., IRT mathematics). Although
space limitations prevent us from doing so here, IRT also alows one to correct for
measurement bias without appreciable loss of generalizability.> While IRT approaches to
hospitality research can be more expensive up-front than are traditional approaches, the
superior quality of its results protect against making mistakes that in the end are far more
costly yet. Advanced organizations rightfully view proper assessment as an important
investment for growing and enhancing businesses, and we believe that the concepts and
knowledge presented here will help you protect that investment.

In addition to protecting companies against making erroneous decisions as was described
above, bias analyses will aso identify the specific factors that determine employees’ job
satisfaction given organizations' idiosyncratic circumstances. Specifically, we found that
for the hotel chain under study here, some factors contributed equally (i.e., across Asia
and the US) to increasing empl oyee satisfaction, whereas other issues differed across
cultures. Since the detailed findings are obviously proprietary, we illustrate this point
with afew high-level examples as these have clear implications for the likely success of
this organization’ s attempts to improve empl oyee satisfaction.

Our analyses indicate that the following are the primary issues that Managing Directors
should address in both cultures so as to increase employee satisfaction at this particular
hotel chain:

FACTORSTHAT ENHANCE EMPLOYEE SATISFACTION EQUALLY IN ASIA AND THE US
“Respect in relationship between management and other personnel”
“My department head encourages people to make suggestions’
“| fed that the distribution of work isfair among employees’
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However, severa other issues are perceived as less significant by the Asian employees
relative to the company’s US employees. Thus, pursuing these should yield greater return
on investment in its US branches than in its Asian branches.

FACTORSTHAT INCREASE EMPLOYEE SATISFACTION IN US—BUT NOT IN ASIA

“Confidencein fairness of hotel management”
“New employees receive general hotel orientation”
“My general manager visits our work place”

Finally, the following issues are not perceived as significant by the employees of the US-
based business unit, and pursuing these should yield a greater return on investment in its
Asian branches versusits US branches.

FACTORSTHAT INCREASE EMPLOYEE SATISFACTION IN ASIA —BUT NOT IN THE US
“Benefits package as good/better than other hotels”
“My total compensation packageisfair for my job”
“Can talk to manager when | ask to do so”

These examples clearly demonstrate how the use of modern analytics allows us to go
beyond the benchmarking of employee characteristics (or any outcome) to address the
root causes for the issues being evaluated. Accordingly, the right instruments and
analytics give companies targeted and evidence-based recommendations for taking its
businessin the right direction. While this paper used employee satisfaction asits main
example, it should be stressed that IRT approaches apply to amost any type of
assessment or survey. Also, many different types of data can be accommodated as IRT
appliesto True/False answers, estimates of proportions, counts and “ partial credit” type
data as well.

It is appropriate to close on a hote about the concept of culture itself. We used the
example of East versus West in this paper to make our examples clear and dramatic.
However, subtle but significant differencesin “company culture” can also occur among
different business units of the same company that are located within the same geographic
region. Such differences often provide unexpected and unwel come situations, especialy
if there are programs and initiatives in place to align missions, visions and job
performance across those units. In our experience, companies are eager to change from
assessments that merely promise to ones that actually perform.

Likewise, Eastern philosophy notes that there is opportunity inherent in change — zhudnjr
(“turn” + “incipient moment” = “favorable turn; turn for the better”), liangj7 (“ excellent”
+ “incipient moment” = “opportunity” [!!]), or hdo shiji (“*good” + “time” + “incipient
moment” = “favorable opportunity”). When it comes to the service industry, IRT
analytics and bias testing allow employee performance eval uations, organizational
climate surveys and customer satisfaction surveys to work together in a coherent, valid
and streamlined fashion. Never before has the industry had an opportunity to fully gauge
the alignment of business goals and strategies through assessment and subsequently gain
adetailed plan for reaching those goals in more efficient and cost effective ways.
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