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Abstract
A goal of military research has been to understand how culturally-based cognitive biases may enhance or hinder coalition team performance. Psychometrically-sound measures of cultural constructs are important to these efforts. Problems often encountered in cross-cultural research include readability, perception of construct relevance, and culture-based response biases. In the current study, we discuss implications of findings based on an examination of a cultural-biases questionnaire completed by five nations in a NATO research study on Adaptability in Coalition Teamwork (ACT).

1.0 Introduction

Sutton and Pierce [15] assert that team adaptability and performance will be a key enabler of decision making in NATO forces.  They define "national culture," as the values, beliefs, and cognitions that guide interpretation of unfolding events and social interactions. Sutton et al. [16] proposed that individuals use a cultural cognitive framework to interpret personal experiences, form values, and perform on the job. The expectation is that cultural norms dictate that a person will perform certain tasks and can only speak to designated people; what information can be shared up and down the chain of command or among peers; and how much information is needed to make a decision. Sutton and Pierce [15] described a team member's cultural competence as having a clear understanding of the dominant values and orientations of other team members, and recognizing that the thoughts and behaviours of others are influenced by such cultural norms. The increasing multi-national and distributed nature of teams may impair member's ability to effectively share information.  Sutton and Pierce [15] proposed that leaders and team members who understand the impact of cultural biases on teamwork would be able to adapt their behaviours to ensure mission success.  

The concept of cognitive biases based on cultural norms became an important research variable in the NATO Human Factors and Medicine Research and Technology Group 138 (HFM RTG-138) Adaptability in Coalition Teamwork  (ACT) [14].  The ACT research charter was to study ways to enhance multinational team performance in NATO Response Forces. A main objective was to identify potential cultural biases that affect individual and team performance [14]. Sutton and Pierce [15] developed a framework for understanding cultural diversity in teamwork. Six culturally-based cognitive dimensions and related behaviours were created. Each variable represents a person's orientation toward either end of a single bipolar continuum. The following list of dimensions and definitions are described in [14]: 

Independent - Interdependent. An independent orientation is a preference for individual initiative and action, whereas, an interdependent orientation is a preference for a more group-oriented approach that emphasizes the interests of the team as a whole. 

Egalitarian - Status. An egalitarian orientation is a preference for mutual consultation in decision-making, whereas, a status orientation is a preference for greater deference to rank and hierarchy. 

Risk - Restraint. A risk orientation is a preference for rapid action and risk-taking, whereas, a restraint orientation is a preference for more cautious and calculated actions based on ample information. 

Direct - Indirect. A direct orientation is a preference for open and explicit communication, whereas, an indirect orientation is a preference for careful attention paid to context, or to implicit meanings in a given message. 

Task - Relationship. A task orientation is a preference for immediate attention to getting the job done, whereas, a relationship orientation is a preference for establishing strong and trusting personal relationships first. 

Short Term - Long Term.  A short term orientation is a preference for making choices based upon a narrow time horizon, whereas, a long term orientation is a preference for considering the impact that choices will have over a longer span of time. 

The ACT program developed a self-report questionnaire to assess degree of orientation on each dimension [14]. Ensuring such measures remain valid in multi-national settings has been problematic [7, 10]. Sanchez et al. [10] reported a number of methodological issues frequently ignored in multi-cultural research, yet central to developing the construct validity of self-report scales. For example, Sanchez et al. [10] reviewed the multi-national stress research and found item interpretation was a problem because English was a second language, and/or national origin affected how the meaning of an item was interpreted. Sanchez et al. [10] and others [12] suggested that high internal consistency reliability does not guarantee that the individual items reflect the construct of interest. Therefore, Sanchez et al. [10] recommended a factor analysis to examine correlations among individual items to determine if they are being interpreted as intended.  Second, they [10] recommended a readability analysis be conducted to identify the degree to which responses to the items are affected by it. Finally, Sanchez et al. [10] suggested that degree of agreement or cohesion of an individual nation's responses to scale items be used to identify item relevance to a particular nation. Therefore, in the current study, we explored the psychometric properties of the GlobeSmart® Commander Self-Assessment Profile (GS-SAP) [14] instrument following the guidelines noted by Sanchez et al. [10]. 

2.0 Method

2.1
Design

The study was a post-test only between-groups design with Single Nation and Mixed Nation teams as one of the independent variables.
2.2 
Participants

Participants were 224 volunteer military officers from five participating NATO nations separated into 56 four-person teams.  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%). All officers were represented their country of origin, having lived less than six months outside their nation before age 18.

Teams were composed of countries representing: Bulgaria (n = 32, 8 teams), Netherlands (n = 32, 8 teams), Norway (n = 64, 16 teams), Sweden (n = 36, 9 teams), and the United States (n = 28, 7 teams). Eight mixed-nation teams (n = 32) participated.  Only four nations could compose a single mixed-nation team, therefore, a counterbalanced design was employed to ensure the five nations were represented.  

2.3
Experimental Task

The Situation Authorable Behavior Research Environment (SABRE) is a scenario authoring tool that supports the simulation of interactive role-playing games [18].  The collaborative role-playing scenario used for the current study is based on the game “Neverwinter Nights.”  Participants performed the task in teams of four, with one participant chosen as the team leader.  The task objective was finding hidden weapons caches around a simulated urban area. Teams earned “goodwill” points when they found the caches and created good relations with local residents portrayed by avatars. Points were lost when they searched for caches in the wrong locations, or if they offended the local residents.  Team members had information and tools displayed on their computers to support collaboration and maintain awareness of each other’s actions and locations.

2.4
Measure

The six GS-SAP dimensions are based on previous cultural assessment research [3, 5, 6, 11, 13, 17]. However, the GS-SAP items differ from other efforts to measure similar constructs in that they assess cultural values and behaviours within an international military work context.  GS-SAP is composed of 32 Likert-type items asking for a self-report assessment on each of the dimensions. Table 1 lists the number of items in each dimension.

2.5 
Procedure

Teams composed of individuals from the same nation performed the simulation task at individual computer terminals in the same room. Team members were positioned to prevent seeing or hearing each other in order to create a distributed team environment, and eliminate confounding results due to face-to-face or nonverbal interactions. Mixed-nation team members performed the task over the Internet from their home nation.  Team members began by completing the GS-SAP and other questionnaires, and then received a two-hour training session that focused on communication and navigation skills through computer inputs.  Next, team members practiced several group planning tasks to become familiar with their unique and shared roles, and with more advanced collaboration strategies.  Last, teams participated in a one-hour scenario while their communications and performance outcomes were automatically collected in real-time. 

3.0 Results

Table 1 lists number of scale items, alpha reliabilities, sample items, and item scoring for each GS-SAP dimension.  All scales demonstrated reliabilities lower than the .70 benchmark suggested by Nunnally [9]. Removal of items with the lowest corrected item-total correlations resulted in an average increase in coefficient alpha of .15, bringing the alpha values for the Risk - Restraint (corrected alpha = .63) and Short-term - Long-term dimensions (corrected alpha = .65) closest to the benchmark.

Table 1.  Number of scale items, alpha reliabilities, sample items, and item scoring for each GS-SAP dimension.
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Number of 

Items

Alpha Sample Item

Higher Scores 

Indicate

Independence - 

Interdependence

6 0.29

If a mission succeeds because 

of my efforts, I try and share the 

credit with everyone in my unit.

Interdependence

Egalitarian - Status  6 0.31

I should be able to sit back and 

relax when interacting with my 

superiors.

Status

Risk - Restraint 6 0.36

I enjoy taking on new 

challenges whether I am 

certain I can handle them or 

not.

Restraint

Direct - Indirect 6 0.37

When someone says 

something, I try to figure out 

what they really mean.

Indirect

Task - Relationship 5 0.09

Getting along with members of 

my unit is more important to me 

than career advancement.

Relationship

Short-term - Long-term 

Orientation 

3 0.53

The future is too uncertain to 

make long term plans.

Long-term


A number of additional analyses were performed to identify reasons for the low observed reliabilities of the GS-SAP dimensions.  First, principal components analyses were used to explore the latent factor structure underlying the GS-SAP.  Both un-rotated and varimax-rotated solutions yielded three latent factors, but further analyses were deferred because no progress was made in interpreting the items loading on each factor.

Next, the internal constancy of the scale items was assessed for reading difficulty level.  The Flesch readability index is a linear function of word and sentence length, producing an index that ranges from 0 –to 100 [2].  Sentences composed of fewer, shorter words result in estimates of high reading ease.  The Flesch readability index was computed for each GS-SAP item.  Average readabilities per dimension ranged from 47.61 (Egalitarian - Status) to 86.33 (Short-term - Long-term) corresponding to a 7th - 12th grade United States reading level.  The readability index of the NEO-FFI, a measure of the five-factor model of personality [8] used in the current study, was calculated for comparison. The GS-SAP was found to have a significantly lower readability level (M = 60.76, SD = 18.79) compared to the NEO-FFI [M = 71.05, SD = 21.64; F (1, 90) = 5.15, p < .05], indicating that the GS-SAP items were more difficult to read.  

Next, we examined the effect of word and item length, and reverse-keying items on the discrimination parameters of individual items. Item discrimination refers to the ability of an individual test item to discriminate between individuals who are high versus low on the underlying trait being assessed. It is the correlation between the item and the whole test correcting for the autocorrelation caused by the item score being used in calculating the total test score [12].  A multiple regression analysis indicated that the number of words in the item ( = -.36, t = -3.56, p < .01) and whether or not the item was reverse-keyed ( = -.20, t = -2.03, p < .05), together accounted for approximately 15% of the variance in item discrimination estimates.  

The last test we conducted was to examine the degree of agreement among same-nation and mixed-nation teams in their responses to individual GS-SAP items. The average deviation index (AD) was calculated to create an interrater agreement statistic based on the average absolute deviation of a set of ratings from the mean or median of the ratings [1]. The AD index was computed along with its associated test of statistical significance for each team's responses to each item on the GS dimensions.  Then, for each team, the proportion of items on each dimension for which the team members had non-chance (i.e., statistically significant) levels of agreement was calculated.  Results showed that, except for the Egalitarian - Status dimension, same-nation teams were uniformly similar on the remaining GS dimensions, having significant levels of agreement (i.e., average deviation statistic with a p < .05) on approximately 80% of the items for any one dimension (see Table 2).  Although all nationalities had adequate agreement on at least half of the Egalitarian - Status items, they differed with respect to their level of agreement.  Norwegian teams were most in agreement (86% of items had significant agreement), and mixed-nation teams had the least agreement (i.e., 54% of items had significant agreement) on this dimension.

Table 2.  Percent agreement by nation for each GS-SAP dimension
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Egalitarian - 

Status

Risk -   

Restraint

Direct -   

Indirect 

Task -

Relationship

Short-term - 

Long-term 

1 82.25% 86.31% 88.56% 92.50% 90.56% 83.50%

2 86.89% 77.78% 79.56% 84.44% 90.67% 66.78%

3 71.43% 76.00% 78.57% 82.86% 85.71% 66.71%

4 79.25% 81.13% 79.13% 87.50% 89.50% 66.88%

5 87.38% 77.13% 87.50% 80.00% 91.63% 71.00%

6 60.38% 54.25% 70.88% 72.50% 70.75% 54.25%


1=Norway; 2=Sweden; 3=United States; 4=Netherlands; 5=Bulgaria; 6=Mixed Nations

Results also indicated small between-nation differences with respect to the GS-SAP dimensions with significant differences by nationality on the Egalitarian - Status, Risk - Restraint, Direct - Indirect, and Short-term - Long-term dimensions.  The Swedes scored closest to an Egalitarian orientation (M = 3.49, SD = .56), whereas the Bulgarians scored closest to a Status orientation [M = 4.34, SD = .70; F (5, 217) = 7.33, p < .01].  The Bulgarians scored closest to a Risk orientation (M = 3.05, SD = .53), whereas the Dutch scored closest to a Restraint orientation [M = 3.54, SD = .58; F (5, 217) = 2.86, p < .05].  The Swedes scored closest to a Direct orientation (M = 3.37, SD = .77), whereas the Americans scored closest to an Indirect orientation [M = 4.09, SD = .67; F (5, 217) = 5.40, p < .01].  The Bulgarians scored closest to a Short-term orientation (M = 4.36, SD = .96), whereas the Americans scored closest to a Long-term orientation [M = 5.37, SD = 1.12; F (5, 217) = 3.15, p < .01]. 
In summary, the findings indicate poor scale reliability is partially a result of item readability. Despite this result, single nation members had significant levels of interrater agreement on a substantial portion of the GS-SAP items. Finally, reliable and interpretable national differences were found in response to items on four of the six GS-SAP dimensions. 

4.0 DiscussioN

The GS-SAP scale has a critical role in the ACT research study to assess the impact of cultural biases on team performance. Using the Sanchez et al. [10] guidelines to establish the psychometric state of GS-SAP gives us confidence that the scale items are important to assessing cultural bias in the ACT research. In addition, further work needs to be done to fully develop items for these important dimensions. Improving the readability of the English items is clearly a priority. Sanchez et al. [10] also recommend using bilingual item developers to gain a better understanding of the English translation of items; increasing the pool of items to get a better representation of range of responses on items; and conducting card sorting tasks to refine dimensions for cultural biases.  In addition, Sanchez et al. [10] recommend that an Item Response Theory (IRT) analysis should be used to further understand the underlying psychometric properties of multi-cultural scales, and we report on IRT findings for GS-SAP in this issue [4].  
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Table 2

				Indep -  Interdep		Egalitarian - Status		Risk -   Restraint		Direct -   Indirect		Task -Relationship		Short-term - Long-term

		1		82.25%		86.31%		88.56%		92.50%		90.56%		83.50%

		2		86.89%		77.78%		79.56%		84.44%		90.67%		66.78%

		3		71.43%		76.00%		78.57%		82.86%		85.71%		66.71%

		4		79.25%		81.13%		79.13%		87.50%		89.50%		66.88%

		5		87.38%		77.13%		87.50%		80.00%		91.63%		71.00%

		6		60.38%		54.25%		70.88%		72.50%		70.75%		54.25%






_1265116193.xls
Table 1

		Dimension		Number of Items		Alpha		Sample Item		Higher Scores Indicate

		Independence - Interdependence		6		0.29		If a mission succeeds because of my efforts, I try and share the credit with everyone in my unit.		Interdependence

		Egalitarian - Status		6		0.31		I should be able to sit back and relax when interacting with my superiors.		Status

		Risk - Restraint		6		0.36		I enjoy taking on new challenges whether I am certain I can handle them or not.		Restraint

		Direct - Indirect		6		0.37		When someone says something, I try to figure out what they really mean.		Indirect

		Task - Relationship		5		0.09		Getting along with members of my unit is more important to me than career advancement.		Relationship

		Short-term - Long-term Orientation		3		0.53		The future is too uncertain to make long term plans.		Long-term
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