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Abstract
The purpose of this study was to evaluate the psychometric properties of a measure of cultural norms and values, the GlobeSmart Commander Self-Assessment Profile (GS-SAP), using a psychometric model appropriate for ideal-point assessment items.  We argue that assessments of norms and values, like many self-report measures, correspond to an item response process in which the probability of agreement with an item depends on the distance between the person’s level of the underlying trait and the trait level imposed by the item (i.e., the probability is maximized at the “ideal point” of person-item correspondence).  Results provided substantial support for the applicability of the model to cultural assessment data and have implications for the development and validation of new measures.
1.0 Introduction
An important finding of team research is that cultural norms and values influence sharing mission-critical information, perceiving and reacting to status differences, and willingness to tolerate risk in making key decisions [13]. Moreover, cultural differences may influence team performance indirectly through a number of complex mechanisms, and other individual differences could affect the form or strength of the underlying relationships involved.  Exploring this issue was one of the research objectives of the NATO Human Factors and Medicine Research and Technology Group 138 (HFM RTG-138) Adaptability in Coalition Teamwork (ACT) program. ACT sought to identify whether cultural cognitive biases would have an impact on team performance in collaborative tasks, and to explore the potential interactive effects of other individual differences, such as personality.  

The study of the potential effect of cultural biases on team performance highlights the key role of accurate assessments of individual differences in cultural constructs.  Researchers have detailed specific problems with the reliability and validity of self-report measures in multi-national research, describing how properties such as measurement equivalence can affect the validity of cultural measures ([2], [5], [7]).  However, a specific item format that could affect measurement equivalence, that is, use of polarized, Likert-type test items, has received little attention.  Positively and negatively keyed items targeting the extremes of the latent trait continuum can compromise the validity of a measure in two ways. First, such items fail to capture subtle differences in cultural norms and values that can translate into significant performance differences. Second, such items assume a response process consistent with the dominance model, that is, that higher levels of the trait increase the probability of agreement with the test item.  We argue that cultural constructs are more consistent with an unfolding model, that is, the probability of agreement is maximized when the respondent’s level of the trait matches the level of the trait imposed by the test item. Therefore, the purpose of the current study was to address these problems with the application of a specific psychometric model drawn from item response theory (IRT), known as the Generalized Graded Unfolding Model (GGUM; [6]) to scoring the GlobeSmart Commander Self-Assessment Profile (GS-SAP), a measure of cultural norms and values used in the ACT research.
1.1
Measurement Challenges in Cultural Research

Self-report measures of culture are indirect assessments in which responses to items are used to infer the respondent’s standing on an unobservable latent trait.  As such, they are subject to the same sources of random error variance that compromise the reliability of any self-report individual difference measure (e.g., fatigue, lapses of attention, poor readability).  

In addition, cultural measures present a unique assessment challenge in that cultural and language differences can systematically affect how respondents interpret the content of specific items.  The psychometric property of measurement equivalence refers to a measure’s ability to retain its core measurement properties (e.g., latent factor structure, individual item parameters such as difficulty and discrimination) across distinct classes of individuals performing the assessment (e.g., different cultural groups).  In cultural research, measurement equivalence is often compromised because the construct being assessed systematically influences the measurement instrument being used to assess it [7].

A related issue concerns the influence of item format on response patterns, and the sensitivity of cultural measures to variations in the construct being assessed.  One traditional item format has been the use of bipolar (i.e., either positively or negatively keyed) test items targeting the extremes of the latent trait continuum.  Differences in the respondents’ levels of agreement, usually assessed using a set of graded response categories (e.g., “Strongly Disagree” to “Strongly Agree”), are used to infer differences in their standing on the construct.  

We note two problems associated with the use of this format in cultural assessments.  First, extreme items are biased towards measurement of extreme levels of the target construct.  Although some national cultures can be considered extreme with respect to a single cultural dimension (e.g., certain Asian cultures have a high collectivist orientation), most cultures fall somewhere between the extremes on most cultural dimensions.  Thus, few respondents would actually endorse response options of “Strongly Agree” or “Strongly Disagree” to many extreme Likert-type items.  The resulting lack of variability prevents the items from extracting the maximum amount of information possible on respondents’ levels of the latent trait, especially for those who are somewhere between the extremes of the trait continuum.  Additionally, by focusing on the extremes of the trait of interest, the assessment method can fail to capture subtle differences in cultural norms and values that can translate into significant performance differences.  

The second problem is the assumed response process (i.e., the effect of the latent construct on an individual’s patterns of responses to items that vary in terms of content and difficulty) that is invoked by Likert-type items.  Measures of cognitive ability can be distinguished from those of non-ability constructs (e.g., attitudes, values, personality) in that they result in a dominance response process.  That is, higher levels of cognitive ability will result in monotonic increases in the probability of answering the item correctly (i.e., a generally increasing, though not necessarily linear trend).  IRT, a family of psychometric models that allow one to estimate the probability of test item responses as a function of person and test parameters, provides a useful framework for examining response processes associated with different tests.  Some IRT models (e.g., the Rasch model) use a logistic relationship to model the dominance process, have been used extensively to score ability measures, and have also been extended to some non-ability measures that are assumed to invoke the same process (e.g., personality).  For example, one could argue that individuals with increasingly high levels of conscientiousness would have increasingly high probabilities of responding “Agree” to the following conscientiousness item: “You consider yourself to be a highly conscientious person.”  However, it has been argued that many non-ability constructs measured with agree/disagree items result in an unfolding process as opposed to a dominance process [6].  That is, the probability of agreement is maximized when the respondent’s level of the trait matches that imposed by the test item (i.e., the individual and the item are on the same point on the trait continuum).  Thus, the probability of a positive response increases non-monotonically (i.e., “unfolding”, like the normal curve, after the ideal point of agreement) with the respondent’s actual trait level.  

Although cultural assessments, which heavily emphasize attitudes and values, are likely to conform to an unfolding model, no research has attempted to develop items with the appropriate format and psychometric model.  One potentially useful item format may be that of Thurstonian, or ideal-point items, that is, items that are designed to target a specific portion of the latent trait continuum.  Thurstonian items vary in their level of difficulty or traitedness. Therefore, a set of Thurstonian items has the potential to collectively measure the entire spectrum of the latent trait being assessed and to capture subtle differences in the construct of interest with a greater degree of accuracy compared to Likert-type items [9].  Often, Thurstonian items consist of statements to which an individual can disagree for two reasons: the individual’s trait level is either below that targeted by the item, or above that targeted by the item.  Consider the following item which targets the middle of the trait continuum: “You sometimes find time to organize your belongings."  An individual can disagree with the item because he or she always finds time to organize, or because he or she never finds time to organize.  An appropriate psychometric model for Thurstonian items can be drawn from the family of unfolding IRT models, such as the Generalized Graded Unfolding Model [6].

In summary, cultural assessment items often pose a unique threat to measurement equivalence – they are only valid measures for members of cultures with either extremely high or extremely low levels of the cultural trait.  An assessment framework that would likely mitigate this problem would be one in which items are written to cover the entire range of the trait continuum, not just the extremes (i.e., Thurstonian items), and IRT models that conform to an unfolding response process are used.

1.2
Applicability of Unfolding IRT to Cultural Assessment
The purpose of this paper is to provide an initial investigation of the applicability of a specific IRT model, the GGUM [6] to scoring a measure of cultural norms and values, the GS-SAP.  The measure is the product of research [12] describing cultural competence in terms of understanding how cultural norms affect team members’ values, intentions, and behaviour.  The measure is based on a framework for understanding cultural diversity in teamwork and consists of six culturally-based cognitive dimensions [11]. Individual scale items were developed to assess preferences for:

· Independence/Interdependence -- identifying with the individual or with the group; 
· Egalitarian/Status -- preference for mutual consultation or deferring to rank and hierarchy to make decisions; 

· Risk/Restraint -- engaging in risk-taking or risk-averse behaviours;

· Direct/Indirect -- communicating in a direct or indirect manner; 

· Task/Relationship -- desire to emphasize tasks or relationships; and  

· Short-term/Long-term -- focus on present or future circumstances and outcomes when making decisions.  

The individual GS-SAP test items were written in the Likert tradition of targeting either the positive or negative end of the targeted trait (i.e., positively or negatively keyed). However, the items can naturally vary in terms of their location on the latent trait continuum, essentially resembling ideal-point items.  We proposed that many of the items were likely to fall at the extreme levels of the trait continuum, considering that items written in the Likert tradition are intended to do so.  Some items, however, may fall in between the extremes.  The GGUM is a useful IRT model for developing item parameters for such a measure because it can be used to fit monotonically increasing item response functions (i.e., for extreme items) but  can also fit non-monotonic functions for items that lie between the extremes ([11]).  Thus, we applied the GGUM to GS-SAP data from multinational teams as a preliminary step in investigating the psychometric properties of the instrument and the relevance of the ideal point process to cultural assessment.

2.0 Method
2.1
Participants

Participants were 224 volunteers and officers from five participating NATO nations separated into 56 four-person teams.  There were eight teams from Bulgaria (n = 32), eight from the Netherlands (n = 32), 16 from Norway (n = 64), nine from Sweden (n = 36), seven from the United States (n = 28), and eight mixed-culture teams (n = 32).  The mixed teams consisted of individuals from at least two different nations and performed the experimental task via internet from their respective nations.  All officers ethnically and culturally identified with their reported culture, spending no more than six months outside of their nation before the age of 18.  Mean age of the participants was 31.25 years (SD = 7.63).  Participants were primarily male (96.4%) junior officers of NATO rank OF-3 or below (89.2%).

2.2 Experimental Task

The Situation Authorable Behavior Research Environment (SABRE) is a scenario authoring tool that supports the simulation of interactive role-playing games.  The collaborative role-playing scenario used for the current study is based on the game “Neverwinter Nights”.  Participants perform the task in teams of four, with one participant chosen as the team leader.  The objective of the task is to find hidden weapons caches around a simulated urban area.  Team members gain “goodwill” points by finding hidden weapon caches and by establishing good relations with local residents portrayed in the scenario, and lose points by searching for caches in the wrong areas or by offending the local residents.  Team members have at their disposal a variety of information, tools, and monitors to support collaboration and maintain awareness of each other’s actions and locations.

2.3 Measure

The GS-SAP is a self-report measure assessing six dimensions of culture-related values and attitudes:  Independence/Interdependence (six items, alpha = .29), Egalitarian/Status (six items, alpha = .31), Risk/Restraint (six items, alpha = .36), Direct/Indirect Communication (six items, alpha = .37), Task/Relationship (five items, alpha = .09), and Short-term/Long-term Orientation (three items, alpha = .53).

The six dimensions are based on previous cultural assessment research defining and presenting measures of similar constructs (e.g., [1], [3], [4], [8], [10], [14]).  However, the items  themselves differ from other efforts to measure similar constructs in that they are contextualized to assess cultural values and behaviours within international military work contexts.  

2.4 Procedure

Participants performed the experimental task seated at individual computer terminals.  Teams composed of individuals from the same nation performed the task in the same room; however, participants were shielded from their other team members such that they could not see or hear each other.  Mixed-nation team members performed the task remotely from their home nation over the Internet.  Team-members began by completing the GS-SAP and other individual difference measures, and then received two-hours of training focusing on communication and navigation via computer inputs.  Next, participants completed several group-planning tasks to familiarize them with their unique and shared roles, and with more advanced collaboration strategies.  Finally, participants completed a single hour-long scenario. 
3.0 Results
We used the GGUM2004 program to estimate GGUM item parameters for each item of the GS-SAP.  The GGUM is actually one of a set of eight related unfolding IRT proposed by Roberts et al. [6] that vary in terms of which item parameters are constrained versus free to vary.  The GGUM is the most general of the proposed models and allows for independent estimation of the following person and item parameters:   (the location of the respondent on the latent trait continuum),  (item discrimination),  (the location of the respondent on the latent trait continuum), and  (the location of the subjective respondent category thresholds for the item, i.e., the points on the latent trait continuum at which the probability of endorsing a successive response category overtakes that of responding to a previous category).  
Roberts et al. [6] suggested that data sets consisting of, at a minimum, responses to 15-20, six category items from at least 750 respondents were necessary to accurately recover item parameters.  Thus, one potential limitation is our use of a data set drawn from a smaller sample size and consisting of fewer items per dimension.  Examination of item and person fit statistics revealed acceptable fit for most items and respondents.  However, for some dimensions, the number of Marginal Maximum Likelihood (MML) function iterations to estimate item parameters exceeded the default number (i.e., 10) recommended by Roberts et al.  Although this could reflect the effect of a relatively small sample size and item pool on the stability of the item parameter estimates, the resulting parameters were still interpretable in terms of their content and the relative distance of the items to each other in terms of their item locations.
Item parameter results indicated that the items for each of the GS-SAP scales varied substantially in terms of their locations on their respective latent trait continua.  Figures 1 – 6 show the location of each item on its respective continuum as determined by their delta parameters.  The standard range of item delta and person theta values in IRT is -4 to +4.  Figure 1 shows that items for the Independence/Interdependence scale generally centred around the middle of the trait continuum, with one extreme item targeting the independence pole (“I often find the routine of military life a little boring and wish for some excitement.”).   Items for the Egalitarian/Status scale were fairly evenly dispersed across the trait continuum (see Figure 2).  Items for the Risk/Restraint dimension were biased towards the risk pole (see Figure 3), with one extreme item targeting the restraint pole (“I am uncomfortable adapting the plan during a mission.”).  For the Direct/Indirect scale, the observed pattern was similar to that observed for the Independence/Interdependence scale, with one extreme item targeting the indirect pole (“When my superior gives an order I do not understand, I usually ask a peer what I should do rather than asking the officer.”; see Figure 4).  Items for the Task/Relationship and Short-term/Long-term Orientation dimensions (Figures 5 and 6) showed the greatest degree of bipolarity, with most items clustered towards either extreme of the trait continuum.  Additionally, items varied in terms of their discrimination parameters, generally showing high discrimination – 68% of the items had alphas greater than .50 and 35% had alphas greater than 1.0.

Figure 1: Item locations:  Independence/Interdependence

We then used the resulting item parameters as the basis for producing trait estimates of each of the GS-SAP dimensions for each respondent.  IRT models provide a means for producing more accurate estimates of respondents’ standing on the trait of interest over simple additive scale methods (i.e., using the mean or sum of the responses on individual items as the respondent’s scale score) because they take into account item parameters.  Thus, two individuals who have received the exact scale score based on mean responses could have two completely different IRT-based trait estimates based on the item locations or difficulties of the items to which they endorsed agreement.  As with item deltas, theta values range from -4 to +4.  The trait estimates were normally distributed and moderately to strongly correlated with the summed scale scores for each dimension (absolute values of the correlations between trait estimates and summed scale scores ranged from .33 to .93), as would be expected, given that the summed scores do not take into account item parameters.  Notably, trait estimates for some of the dimensions (i.e., Independence/Interdependence, Direct/Indirect, and Task/Relationship) were negatively correlated to their summed score analogs, indicating that the GGUM item parameter estimation process essentially reversed the poles of the latent trait.  For example, although Interdependence was intended to represent the positive end of the Independence/Interdependence dimension, item parameters for items targeting the Independent pole were calculated as positive, arbitrarily causing this to be the positive pole for the GGUM-based trait estimates.   Additionally, results indicated reasonable levels of person fit for each GS-SAP dimension.  The number of individuals with questionable person fit statistics was reasonably small (i.e., 2 – 5) for all dimensions except for the Independence/Interdependence dimension, which resulted in questionable person fit statistics for 14 respondents.  

Figure 2: Item locations:  Egalitarian/Status

Figure 3: Item locations:  Risk/Restraint


Figure 4: Item locations:  Direct/Indirect Communication


Figure 5: Item locations:  Task/Relationship

In summary, our results indicate that 1) the GGUM fit the GS-SAP data reasonably well for each dimension, affording estimation of item and person parameters, 2) items varied in terms of their item locations, and, consistent with ideal-point items, were distributed across the latent trait continuum for some dimensions, and 3) trait estimates showed reasonable fit levels and were interpretable in terms of their correlations with summed score estimates.


Figure 6: Item locations:  Short-term/Long-term Orientation

4.0 Discussion
The dominant item development and scoring framework used to assess cultural norms and values has involved the use of Likert-type items and additive scale score methods that do not consider item parameters.  In contrast, our results indicate that items intended to measure cultural norms and values can show characteristics of Thurstonian or ideal-point items, varying in terms of their locations in the latent trait continuum, even though they were written in the Likert tradition of targeting the extremes of the trait continuum.  Furthermore, we found that an IRT model developed specifically to score Thurstonian items, the GGUM, fit cultural assessment data reasonably well, resulting in meaningful person and item parameter estimates.  

These findings complement and clarify initial psychometric investigations of the GS-SAP [2].  Initial results indicated poor coefficient alpha reliabilities for the GS-SAP dimensions.  However, our results indicate that low internal consistency reliabilities would be expected, given that the items naturally varied in terms of their item locations.  Low internal consistency reliabilities are a hallmark of ideal-point items, though are not necessarily an indicator of poorly performing items, and should be interpreted vis-à-vis observed item discriminations [9].  Thus, by evaluating the items within an ideal-point framework, our results offer a different perspective on the psychometric qualities of the GS-SAP dimensions, showing 1) moderate to high correspondence of individual items to their underlying construct (i.e., generally high item discriminations), and 2) substantial dispersion of items across their respective latent trait continua (i.e., substantial variability in item locations).
Our findings have broader implications for the development and validation of cultural assessments.  We found that the construct validity of cultural assessments can be enhanced by adopting an ideal-point framework for item developing and scoring.  Individuals of differing nationalities or ethnic backgrounds may be expected to differ subtly in the extent to which they engage in cultural behaviours or espouse cultural norms and values such as those targeted by the GS-SAP dimensions and other, related measures.  Using a Thurstonian item development process and applying the appropriate psychometric model (i.e., the GGUM or one of its variants) are two supplementary ways to accurately capture this subtle variance. 
In conclusion, our results provide initial evidence in support of the use of an ideal-point item development and scoring framework for cultural assessments.  Such a framework is likely to offer an appropriate psychometric representation of the response process (i.e., an unfolding process) that is consistent with measures of cultural norms.  Furthermore, it is likely to improve the ability of assessments to capture subtle differences in cultural norms and values that can translate into significant performance differences, enhancing their validity and utility.
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