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With increasing globalization, organizations have an increased need for assessments administered to
employees with diverse cultural and lingual backgrounds. These assessments could be cross-national
assessments within a multi-national organization, or the administration of a measure to a diverse population
at a single organization or location within a country. In such cases, organizations often must choose
whether to attempt to translate the measure to the native language(s) of the respondents. For practical
reasons, many organizations choose to administer measures in the predominant language of the
organization. This study examined the differential functioning (measurement invariance) of an English
language version of the International Personality Item Pool, a commonly used assessment of the Five
Factor Model (FFM) of personality, across native and non-native English speaking workers living within
the United States. Results indicated that many items of the FFM scales did not exhibit measurement
invariance across native and non-native English speakers.

One of the most important changes shaping
today's work environment is increased
globalization (Dahlin, Weingart, & Hinds, 2005;
Earley & Gibson, 2002; Speizer, 2006).
Increased interdependence among nations’
economies has led to many important changes in
the way that organizations are structured and the
way business is conducted. Multinational
organizations continue to expand by setting up
operations in foreign countries, and increasingly
rely on outsourcing and offshoring. Moreover,
work teams within the United States are
becoming more nationally diverse, bringing
together team members from different cultural
and lingual backgrounds (Burke & Ng, 2006;
Dahlin et al., 2005). In order for organizations to
survive and thrive in an international economy,
it is necessary to overcome language and
cultural barriers. For example, organizations
which operate in more than one country face
challenges associated with selecting, training,

Paper currently under review.

and managing members of a workforce who may
have different cultural backgrounds and who
may speak different languages (Speizer, 2006).
In such environments, organizational decision-
makers relying on organizational assessments
must choose whether to translate assessments to
the respondents' native language or administer
them in a common language to all respondents.
In multilingual organizations where English is
the common language of business, it may not be
feasible to translate instruments into every
native language represented in the workforce. In
such cases, organizations may be forced to
administer an English language version to all
employees. However, the ramifications of
administering English language assessments to
non-native speakers are largely unknown.

This study uses an Item Response Theory
(IRT) approach to explore the suitability of
administering an English-version of a widely
used personality measure, Goldberg's (1999)
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International Personality Item Pool (IPIP), to
native and non-native English speakers.
Specifically, we examine differential item
functioning (DIF) of IPIP scales for native and
non-native English speaking workers. If the IPIP
is found to function equivalently across native
and non-native English speaking groups, the
choice of not translating the IPIP for use in
diverse samples is supported. If, however, the
IPIP does not function equivalently across native
and non-native English speaking groups, use of
the un-translated measure in diverse samples
must be approached cautiously.

Personality Inventories and Cross-Cultural
Research

Personality measures are extremely useful in
organizational research and practice because
personality traits, such as conscientiousness,
have been linked to important organizational
outcomes including overall job performance,
training performance, organizational citizenship
behavior (or contextual performance), and
counterproductive work behavior (Barrick,
Mount, & Judge, 2001; Hattrup, O'Connell, &
Wingate, 1998; Sackett & DeVore, 2002). The
predictive power associated with personality
measures, coupled with their widespread
availability, has led to an increase in their use.
Rothstein and Goffin (2006) indicate that
approximately 20-40% of US companies
currently use personality measures for selection
and that this percentage is increasing. The use of
personality inventories is also increasing
globally and, as a result, personality measures
have been of particular interest in cross-cultural
research (Salgado, Viswesveran, & Ones, 2001).

The five-factor model (FFM) of personality
is perhaps the most widely accepted model of
personality structure (McCrae & Costa, 1987)
and is frequently studied and used in
organizational research and practice (Barrick et
al., 2001; Block, 1995; Hough & Schneider,
1996; Rothstein & Goffin, 2006). While not
without its critics (e.g., Block, 1995; McAdams,
1992), the popularity of the FFM can, in part, be
attributed to findings that the FFM has been
shown to meet the criteria for a reasonably good
taxonomy (Hough & Schneider, 1996), and that
the criterion-related validity of the FFM has
been demonstrated across many job contexts
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(Barrick & Mount, 1991; Barrick et al., 2001;
Salgado, 1997; Tett, Jackson, & Rothstein,
1991).

The five dimensions of the FFM, also
referred to as the 'Big Five' are: Extraversion
(e.g., sociability, dominance, ambition, positive
emotionality, and excitement-seeking),
agreeableness (e.g., cooperation, trustfulness,
compliance, and affability), conscientiousness
(e.g., dependability, achievement striving, and
planfulness), emotional stability (e.g., lack of
anxiety, hostility, depression, and personality
insecurity), and openness to experience (e.g.,
intellectance, creativity, unconventionality, and
broad-mindedness; Barrick et al., 2001; Costa &
McCrae, 1992; Goldberg, 1990, 1992). While
several measures of the FFM exist (e.g., NEO
Personality Inventory; Costa & McCrae, 1992),
Goldberg's (1999) IPIP measure of the FFM has
recently seen an emergence in organizational
research. The IPIP is a public-domain
personality measure developed specifically to
encourage personality research and to provide a
freely available alternative to commercial
instruments. This effort appears to have been
successful, as the IPIP has been widely used in
organizational research and other research
domains to assess personality (e.g., Bowling,
Beehr, & Swader, 2005; Brown, Cober, Kane,
Levy, & Shalhoop, 2006; Cucina, Vasilopoulos,
& Sehgal, 2005; Rubin, Munz, & Bommer,
2005).

The five factors in the FFM have been
shown to be generalizable when assessed in a
variety of cultural settings (McCrae & Costa,
1987) as have the relationships between the
FFM and organizationally relevant outcomes
(see Salgado et al., 2001 for a review). The
growing global use of the IPIP in particular is
evidenced by the translation of the items into
more than 25 languages (Goldberg et al., 2006).
As a result of the increased use of the IPIP and
other personality inventories, the psychometric
properties of these translated instruments have
been assessed at the factor- (e.g., Schmit, Kihm,
& Robie, 2000) and item-levels (e.g., Ellis,

! Technically, the FFM and Big 5 are distinct models of personality
developed via different means. In practice, they are highly similar
and thus we use those labels interchangeably.
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Becker, & Kimmel, 1993; Orlando & Marshall,
2002).

The basic FFM model as a whole has been
shown to be replicable across diverse cultures,
but considerably less is known about the
equivalence of the relationships between items
and individual personality factors in cross-
cultural research. Thus, there is a need to
examine the cross-cultural equivalence of items
that comprise the FFM scales (Huang, Church,
& Katigbak, 1997). This is especially important
with the IPIP given its increasing prominence in
organizational research and considering that the
IPIP was intended to be an international
instrument for use in multiple countries and
contexts.

Instrument Translation in Cross-Cultural
Research

One known issue in cross-cultural research
is that when measures are translated, differences
in language and language usage can result in a
measure that has different psychometric
properties across cultural groups (Candell &
Hulin, 1987; Drasgow, 1987; Ellis, Minsel, &
Becker, 1989; Hulin, Drasgow, & Komocar,
1982; Hulin & Mayer, 1986). In other words,
often the translated measure is not invariant
across cultures due to differences in languages
and usage. In particular, slang and colloquial
language does not translate well. When a
measure is translated from a source language to
a target language and administered to diverse
cultural groups, differences in the psychometric
properties of the instrument could be due to
cultural differences, problems in the translation
process, actual differences on the latent
construct, or all three (Ryan, Horvath, Ployhart,
Schmitt, & Slade, 2000). Thus, it is important to
evaluate the invariance of the psychometric
properties of the measure across groups so that
observed score differences can be attributed to
either a lack of measurement invariance or latent
differences between groups (Meredith, 1993;
Vandenberg & Lance, 2000).

Brislin (1986, 1970) is attributed with
developing the most widely used model of
instrument translation, the back-translation
process. Brislin's (1970) model involves two
steps: (a) Forward translation (i.e., translation
from the source language to the target language)
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by a bilingual professional, and (b) translation
back to the source language by another bilingual
professional. The back-translation is then
compared with the original instrument in the
source language and the process can be repeated
if necessary. Although Brislin's model (1970)
has been widely used in some fields, it has also
been criticized. The Standards for Educational
and Psychological Testing (1999), published by
the American Educational Research Association
(AERA), the American Psychological
Association (APA), and the National Council on
Measurement in Education (NCME), do not
recommend using back translation exclusively.
The publishers of the Standards argue that back
translation "may provide an artificial similarity
of meaning across languages but not the best
version in the new language" (p. 92). As the
Standards imply, back-translation alone does not
ensure the equivalent performance of a measure
across groups.

Another issue is the practicality or feasibility
of translating measures into multiple languages
represented in the workforce. As organizations
become more multinational and American
companies turn increasingly to foreign workers
(Earley & Gibson, 2002), the multinational
diversity in the US workforce will continue to
increase. Translating instruments into multiple
languages greatly increases the logistical
complexity and cost of assessments. Thus, while
translation may be a good option for a bilingual
workforce, it can quickly become impractical for
a multilingual workforce. Moreover, there are
many cases where instruments are not available
in respondents' native languages and translators
are difficult to find. These logistical issues,
coupled with difficulties that may arise during
the translation process, make translation a less
than optimal solution.

One potential solution to the problems
introduced by the inherent difficulties in
translation would appear to be to administer
instruments in the same language (e.g., English)
to all respondents, including bilingual
respondents. Although the solution is not
without potential problems?, it has the advantage

? The Standards (1999) indicate that there are important issues to
consider when testing a bilingual individual. For example, there is
an important distinction between speaking a language and testing
in a language, a process which involves both reading and writing.
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of being logistically parsimonious in an
organization where there is a predominant
language for operations. Additionally,
differences in languages that might lead to items
with different meaning across languages can be
eliminated by the use of a common language.
This study investigates whether this strategy of
administering an English-language assessment
to native and non-native speakers of English is a
viable option for use of the IPIP.

Investigating DIF on the IPIP

One way to assess measurement equivalence
at the item level is to investigate the extent to
which items exhibit DIF for two groups (Collins,
Raju, & Edwards, 2000). DIF occurs when an
item has different psychometric properties for
two groups (Camilli & Sheppard, 1994). Several
studies have used this approach to investigate
the extent to which items on personality
inventories exhibit differential functioning for
different cultural groups (e.g., Ellis et al., 1993;
Huang et al., 1997). These studies have
investigated this topic from two major
perspectives. The first approach involves
examining instruments which have been
translated from one language to another. For
example, Ellis et al. (1993) examined the extent
to which the Trier Personality Inventory, written
in German and translated to English, exhibited
DIF in a university student sample. The second,
less common, approach is to examine the extent
to which personality inventories written in one
language and administered to native and non-
native speakers exhibit DIF for these two
groups. As an example of this approach, Huang
et al. (1997) examined DIF for items on the
NEO Personality Inventory administered to
native and non-native English speaking students
(American and Filipino). Both of these studies
found evidence of DIF between the two groups
examined, although there was an important
difference. Ellis et al. (1993) found that only 9%
of the items exhibited DIF on two different
translations of the Trier Personality Inventory,
while Huang et al. (1997) found that 40% of the
items on the English version of the NEO-PI

Bilingual individuals may possess different levels of oral and
written proficiency. This difference could go undetected and lead
to the faulty conclusion that an individual's ability to "speak" in a
language is indicative of one's ability to "test" in the language.
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exhibited DIF for native versus non-native
English speakers. While the findings from the
Huang et al. (1997) and Ellis et al. (1993)
studies are important, these studies both use
university student samples. It is unclear whether
these findings would generalize to samples of
working adults. Determining the extent of DIF
on the IPIP between native and non-native
English speakers in the workplace is important
for two reasons. First, English versions of
instruments are often administered in countries
where English is a commonly-spoken second
language (Church, 1987; Huang et al., 1997).
Second, there a large number of non-native
English speakers with limited English
proficiency that immigrate to the United States
seeking employment (e.g., Garcia-Preto, 1996).
Although these individuals are non-native
speakers, they are often required to operate
within the constraints of an English-speaking
workplace (e.g., employees speaking English
while on the job; Waxer, 2004). We are
unaware of any previous study of DIF for the
IPIP across native and non-native English
speaking groups of workers.

While many of the difficulties and obstacles
associated with instrument translation are
known, much less known about administering
instruments in a common language to workers
with different lingual backgrounds. The purpose
of this study is to investigate the extent to which
English language items administered to native
and non-native English speakers function
differentially for the two groups. More
specifically, we examined DIF between native
and non-native English speaking workers for
each of the factors in the FFM in the 50-item
version of Goldberg's (1999) IPIP.

Method

Participants

The participants in this study were 1,709
individuals from two separate projects related to
training effectiveness. The first project was
conducted with a large military organization and
most of the participants (N = 1410) were
military personnel who were participating in
foreign language training. The other participants
(N =95) from this project were the foreign
language instructors who were proficient in both
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English and the language being taught. The
second project was conducted with the
American Council on the Teaching of Foreign
Languages (ACTFL), a not-for-profit
organization. Participants for this project (N =
204) were individuals who were participating in
training to become certified administrators of the
ACTFL OPI”, a test of language speaking
proficiency. ACTFL OPI®, certified testers are
language educators and professionals who are
qualified to conduct and rate oral proficiency
interviews. Of the 1,709 participants, 1,462
(85.5%) were native English speakers, while the
remaining participants (N = 247; 14.5%) were
non-native English speakers. Individuals with
missing data were removed for the purposes of
the analyses conducted in this study.

Procedure

Measures. Goldberg's (1999) 50-item
measure of personality was used in this study.
This measure contains items which assess each
of the five factors in the FFM (i.e., extraversion,
agreeableness, conscientiousness, emotional
stability, and openness to experience) with 10-
items per factor. Respondents were asked to
indicate the extent to which each item described
using the following response categories: 1 =
very inaccurate, 2= moderately inaccurate, 3 =
neither inaccurate nor accurate, 4 = moderately
accurate, and 5 = very accurate. Negatively
worded items were reverse-coded before
conducting analysis. The coefficient alpha
internal consistency estimates in this sample
were as follows: Extraversion (0.85),
Agreeableness (0.82), Conscientiousness (0.80),
Neuroticism (0.84), and Openness (0.79).

Analyses

IRT analyses assume unidimensionality,
thus exploratory factor analysis (EFA) was used
to independently assess the dimensionality of
each of the five factors measured by the IPIP.
While use of confirmatory factor analysis would
have provided an assessment of the equality of
the overall structure of the five factor model,
previous studies have supported the structure of
the model in general (Hendriks et al., 2003), and
for the IPIP in particular (Guenole &
Chernyshenko, 2005; Lim & Ployhart, 2006).
Moreover, the equivalence of the overall IPIP

Paper currently under review.

structure across cultural groups has been
supported (Ehrhart, Roesch, Ehrhart, & Kilian,
2006). Our focus, however, was on the
relationships between the individual items and
the personality scales. Thus, IRT is especially
well suited to this task (Maurer, Raju, & Collins,
1998; Meade & Lautenschlager, 2004; Raju,
Laffitte, & Byrne, 2002). The entire sample was
used to test the dimensionality of the personality
scales.

IRT Analyses. Item and person parameters
were estimated using the graded response model
(Samejima, 1969) via MULTILOG 7.0 (Thissen,
Chen, & Bock, 2003). Item and person
parameters were estimated separately for each of
the five factors in each group (i.e., parameters
were estimated for native English and non-
native English speakers independently). All
subsequent analyses were conducted separately
for each of the personality factors.

Before assessing DIF, it was necessary to
put the estimated parameters on the same metric.
This was accomplished by using a modified
version of the test characteristic curve method
(Stocking & Lord, 1983) to estimate linking
coefficients using the Equate 2.1 program
(Baker, 1995). Under the test characteristic
curve method, true scores are estimated for each
group using information from all item
parameters estimated separately in the two
groups. Next, linking constants are estimated via
an iterative process to minimize the sum of the
squared differences in true scores across several
points on a general theta distribution (Baker,
1995)’. This was accomplished by linking the
scale of the native English speakers to the scale
of the non-native English speakers.

DIF and differential test functioning (DTF)
were then assessed using the DFIT framework
(Raju, 1999). DFIT is a computer program
which provides information for assessing DIF at
the item-level, using a non-compensatory DIF
index (NCDIF) and at the test-level, using a
compensatory DIF index (CDIF) and a DTF
index. NCDIF values which exceeded 0.096
were considered to be significant and indicative
of DIF (Raju, 1999). DTF indices which

? Note that the original Stocking and Lord (1983)
procedure minimized the estimated true scores across
all respondents, not a theta distribution.
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exceeded 0.96 for each of the personality scales
were considered to be indicative of DTF (Raju,
1999).

An iterative linking process was used if
items in any of the personality scales were found
to exhibit DIF. This process involved estimating
linking coefficients using all scale items,
identifying DIF items using DFIT, then re-
estimating linking coefficients by omitting the
items exhibiting DIF as anchor items. These new
linking coefficients were then used to transform
the native English speaker group item
parameters onto the metric of the non-native
speaker group. DIF was then examined for all
items using these newly transformed item
parameters. This process was repeated until the
same set of items was identified as DIF items in
consecutive runs. Iterative linking has been
shown to provide more accurate DIF detection
than single-stage linking (Kim & Cohen, 1992;
Park & Lautenschlager, 1990). Convergence in
the list of DIF items was achieved after only two
iterations for all scales.

Results

Unidimensionality of the Personality Scales
Tables 1-5 show the means and standard
deviations for all of the items on each of the
personality subscales along with the linked item
parameters for each group. The EFAs for each of
the personality subscales provided evidence of
unidimensionality. All of the first eigenvalues
for each of the scales accounted for more than
35% of the total variance while the second factor
accounted for less than 12% (see Table 6).
Inspection of the scree plots for each of the five
scales indicated clear unidimensionality as well.

DIF and DTF Results

None of the Big 5 personality scales
exhibited significant DTF. However, several
individual items exhibited significant DIF, with
results varying greatly by scale. Table 7
provides C-DIF, NC-DIF, and DTF values for
each of the items on the five scales. No items on
the extraversion scale exhibited DIF, one item
on the agreecableness scale exhibited DIF (i.e.,
Item 1), three items on the conscientiousness
scale exhibited DIF (i.e., Items 2, 9, and 10),
five items on the emotional stability scale
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exhibited DIF (i.e., Items 3, 4, 7, 8, and 9), and
two items on the openness scale exhibited DIF
(i.e., Items 1 and 8). Results for each of the five
factors are discussed in more detail below.

The only agreeableness item with significant
levels of DIF was Item 1 (“Feel little concern for
others”), which showed large differences in the
a parameter. Thus, this item was much more
reflective of the agreeableness construct for the
native speaking sample than the non-native
speaker sample. Put differently, the relationship
between latent agreeableness and this item was
lower in the non-native speaker sample.

Item 2 on the conscientiousness scale,
“Leave my belongings around”, had a somewhat
higher a parameter in the native than the non-
native speaking sample, however this item also
had minor differences in b parameters. In
particular, it took somewhat lower levels of the
latent trait for non-native speakers than native
English speakers to indicate a (reverse coded)
response of two or higher. Conversely, both
Items 9 (“Follow a schedule”) and 10 (“Am
exacting in my work™), had slightly higher a
parameters in the non-native than the native
speaker group. For both Items 9 and 10,
however, item b parameters for the lowest and
highest response options were very different
across groups. In the native English speaking
group, there was much more distance between
the boundary response functions (BRFs; see
Figure 1 for Item 9) than in the non-native
group. Such differences in b parameters indicate
that if latent levels of conscientiousness were the
same in the two groups, considerably more
variability in observed scores would be seen in
the non-native speaker group with more central
tendency in the native speaker group.

Five emotional stability items indicated
significant DIF. Items 3 (“Worry about things”)
and 4 (“Seldom feel blue”) showed DIF
primarily on the a parameter. Item 4 exhibited
the largest DIF of all items (NCDIF = 0.494)
with the item performing extremely poorly in the
non-native group (a =0.290; see Figure 2).
Interestingly, although this item exhibited a
large amount of DIF, its counterpart (Item 10:
"Often feel blue") did not exceed the NCDIF
cutoff (NCDIF = 0.045). This comparison
suggests that the DIF associated with Item 4
may be related to use of the word "seldom" since
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this is the only word that differs between the two
items. Conversely, Items 7, 8, and 9 showed
differences primarily on b parameters. Item 7
uniformly “favored” the non-native group as
across all levels of theta, such that lower levels
of emotional stability were needed to indicate
higher levels of (reverse coded) agreement on
the item than in the native speaker group. Items
8 and 9 tended to have more widely spaced b
parameters in the native speaker group (again
indicating more probable central tendency with
that group) with the (reverse coded) highest
response option on Item 9 being particularly
more unlikely to be chosen for native than non-
native speakers (see Figure 3).

Lastly, two items on the openness to
experience scale indicated DIF. Item 1, (“Have a
rich vocabulary”), exhibited b parameter DIF, in
which members of the non-native speaker group
were more likely to agree with the item than
members of the native speaker group with the
same openness to experience levels. In other
words, more of the underlying trait is necessary
in the native speaker group to have the same
probability of response as the non-native speaker
group. This makes sense if non-native English
speakers are considering their vocabulary in
both their native language and their secondary
language when responding to this item.
However, this explanation is purely speculative
and would require further investigation. Item 8
(“Use difficult words”), had somewhat low a
parameters in both groups, with the non-native
sample a parameter being particularly low. It is
possible that for this item, the very definition of
a difficult word varies considerably across
samples.

Discussion

The results of this study showed that 11 out
of the 50 items (22%) on the IPIP (Goldberg,
1999) exhibited DIF when comparing native and
non-native English speakers. This proportion of
items with significant DIF was high considering
both the previous validation work involved with
the IPIP (e.g., Goldberg, 1999; Lim & Ployhart,
2006) and that the IPIP was designed for
international and cross-cultural use. These
findings indicate that researchers and
practitioners should use caution when
administering the English version of Goldberg's
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(1999) IPIP measure to non-native English
speakers. Although the majority of items did not
exhibit DIF, and there was no DTF found, the
items that did exhibit DIF required careful
examination in order to determine the nature of
the DIF and thus the appropriateness of
administering these items to non-native English
speakers. Moreover, the size of the DIF
encountered was quite large for many items.

One interesting finding was the degree to
which the personality factors differed by the
presence of items exhibiting DIF. In general,
when factor analyzed, the Big 5 emerge in order
of strength as Extraversion, Agreeableness,
Conscientiousness, Emotional Stability, and
finally Openness to Experience. We found no
DIF items for Extraversion, only one DIF
Agreeableness item, three DIF
Conscientiousness items, and five DIF
Emotional Stability items. Openness countered
this trend with only two DIF items. Still, the
inverse relationship between the presence of DIF
and the strength of the factor was notable.

It is difficult to say the extent to which the
results from this study generalize to other (non-
personality) measures administered to native and
non-native English speakers. It is possible that
the use of colloquial language in the IPIP could
be more prone to different interpretations than
would be other organizational assessments using
more formal language. To some extent, this
argument is bolstered by our findings that DIF
was not evenly distributed across the five
personality factors (i.e., some factors had more
items with DIF than others). The particularly
low a parameters for some items indicate their
inappropriateness for use in non-native English
speaking samples. However, the IPIP is based on
the most widely accepted model of personality
(the five factor model; Costa & McCrae, 1992)
and has previous validation work (Goldberg,
1999; Lim & Ployhart, 2006) as is typical of the
most widely used personality assessments. To
this extent, use of any English language
personality measures in non-native English
speaking samples would seem likely to show
DIF. This would seem potentially problematic
for multi-national organizations that wish to use
the same validated predictors for employee
selection across countries, or within a single
country for native and non-native speakers. The
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likelihood of DIF in non-personality measures is
more difficult to judge, yet remains a distinct
possibility. In any case, we strongly recommend
that researchers test for DIF for any measure
when administering the measure to a non-native
speaker group.

Translated instruments are known to be
prone to DIF because they are susceptible to
both differences in cultures and to differences in
language. Administering an assessment in
English to both native and non-native English
speakers seems, on the surface, to be an
appropriate strategy for eliminating one potential
source of DIF. However, as indicated in this
study, this strategy may be inappropriate to the
extent that items administered in the same
language need not function equivalently across
groups.

When faced with such a dilemma,
organizations are advised to first evaluate the
existence of DIF during pilot testing across
native and non-native speakers. If no DIF is
found, it makes sense to administer the
instrument to both groups in the common
language. If minor DIF is found on very few
items, the content of those items should be
reviewed and revised if possible. If pervasive
DIF is found, the organization should consider
the possibility of translation. If the organization
has a large number of employees and there are
relatively few languages represented in the
workforce, then it probably makes financial
sense to translate. However, when there are
many native languages represented in the
workforce, translation is less desirable.
Organizations should consider translating to as
many languages are there are sufficient group
members to justify the investment.

Limitations, Future Research, and Implications
As with all studies, this study has
limitations. First, while we believe that our use
of a sample engaged in training in an
organizational setting represents a much needed
extension to previous work on the IPIP using
student samples, it should be noted that our
sample was largely from a military organization.
As such, this organization differs somewhat
from other organizations (such as commercial
businesses, not-for-profit organizations, etc.).
We note, however, that personality measures are
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not inherently organization specific and that we
did see considerable variance on all five factors
investigated as would be expected with non-
military organizations. Additionally, we were
interested in the invariance of the items across
groups, not in comparing groups themselves.
Thus, even when observed or latent mean
differences are anticipated, we would not expect
to necessarily see DIF on the IPIP items.

We also note that our sample of non-native
English speakers was somewhat heterogencous
in that non-native speakers were drawn from a
large and diverse number of languages and
cultures. One limitation of this diverse nature of
non-native English speakers is that it is difficult
to determine potential cultural influences that
may have affected respondents’ interpretation of
the items. However, this diversity can also be
seen as a great advantage such that with a large
and diverse number of cultures being
represented, it is unlikely that any one cultural
influence was responsible for the DIF witnessed
in this study.

The present study lays the initial
groundwork for the examination of DIF across
native and non-native English speakers, but
much future work is needed. First, while this
study examined the IPIP as a specific example, it
would be beneficial to investigate the
differential functioning of other measures
commonly used in organizational research to see
if they also exhibit DIF across native and non-
native English speaking groups. Additionally, a
replication of the performance of the IPIP in
other organizational or research contexts would
be useful to see if the items that exhibited DIF in
this study exhibit DIF in other settings. If future
studies find that the same items exhibit DIF,
these items may need to be removed from the
measure or re-worded if the measure is going to
be used with a sample of both native and non-
native English speakers. If different items
exhibit DIF, then more extensive work will be
needed to determine the appropriateness of
administering English versions of this measure
to non-native English speakers.

In any case, the implications of the current
study are clear. Simply administering a measure
in a common language to individuals with
different cultural and lingual backgrounds is not
sufficient to ensure the identical functioning of
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the measure across those groups. When an
English language measure is intended for use in
a non-native English speaking sample, the
examination of the invariance of that measure
must occur before respondents from differing
groups can be adequately compared.
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Table 6
Exploratory Factor Analysis Results

First % of Total Second % of Total

Eigenvalue Variance Figenvalue Variance

Extraversion

4.23 42.27 1.06 10.64
Agreeableness

3.93 39.33 1.03 10.26
Conscientiousness

3.62 36.15 1.10 11.04
Emotional Stability

4.34 43.36 1.11 11.12
Openness to
Experience 3.57 35.74 1.16 11.61
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DIF on the IPIP

Figure Captions

Figure 1. Boundary response functions for Item 9 on the Conscientiousness Scale.

Figure 2. Boundary response functions for Item 4 on the Emotional Stability Scale.

Figure 3. Boundary response functions for Item 9 on the Emotional Stability Scale.
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ABOUT SWA CONSULTING INC.

SWA Consulting Inc. (formerly Surface, Ward, and Associates) provides analytics and evidence-based
solutions for clients using the principles and methods of industrial/organizational (1/0) psychology. Since
1997, SWA has advised and assisted corporate, non-profit and governmental clients on:

e Training and development

e Performance measurement and management
¢ Organizational effectiveness

o Test development and validation

e Program/training evaluation

e Work/job analysis

o Needs assessment

e Selection system design

e Study and analysis related to human capital issues
e Metric development and data collection

e Advanced data analysis

One specific practice area is analytics, research, and consulting on foreign language and culture in work
contexts. In this area, SWA has conducted numerous projects, including language assessment validation
and psychometric research; evaluations of language training, training tools, and job aids; language and
culture focused needs assessments and job analysis; and advanced analysis of language research data.

Based in Raleigh, NC, and led by Drs. Eric A. Surface and Stephen J. Ward, SWA now employs close to
twenty 1/0O professionals at the masters and PhD levels. SWA professionals are committed to providing
clients the best data and analysis with which to make solid data-driven decisions. Taking a scientist-
practitioner perspective, SWA professionals conduct model-based, evidence-driven research and
consulting to provide the best answers and solutions to enhance our clients” mission and business
objectives. SWA has competencies in measurement, data collection, analytics, data modeling, systematic
reviews, validation, and evaluation.

For more information about SWA, our projects, and our capabilities, please visit our website (www.swa-
consulting.com) or contact Dr. Eric A. Surface (esurface@swa-consulting.com) or Dr. Stephen J. Ward
(sward@swa-consulting.com).
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