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This article presents a German Sense of Community (SOC) scale for use in military settings. The scale is based on the translation  and field-testing of an existing U.S.-based measure of neighborhood SOC (Peterson, Speer, & McMillan, 2008). The methodological intricacies underlying cross-cultural scale development are highlighted, as are the strategies used to overcome them. Administered in a navy context (n = 270), the newly-developed German measure improves the psychometric credentials of the existing scale by confirming the principal theory of SOC and its applicability across borders and contexts. Future research is encouraged to build on the strength and flexibility of the existing U.S. instrument for further cross-cultural scale development, thus enabling SOC theory to attain its international potential.

Introduction 

Over twenty years have passed since McMillan and Chavis (1986) introduced their definition and theory of Sense of Community (SOC). Unlike previous community frameworks, theirs was the first to be thoroughly grounded in psychological literature and for that reason perhaps has become the most widely accepted and applied in community research. Defining SOC as "a feeling that members have of belonging, a feeling that members matter to one another and to the group, and a shared faith that members' needs will be met by their commitment to be together" (p. 9), McMillan and Chavis (1986) reasoned that their concept includes the following four dimensions whose dynamic interplay creates an overall community experience: 
1. Needs Fulfilment, or the feeling that members' needs will be met by the resources received through their group membership,
2. Membership, or the feeling of belonging and of sharing a sense of personal relatedness,
3. Influence, or the sense of mattering, of making a difference to a group and of the group mattering to its members,

4. Shared Emotional Connection, or the commitment and belief that members have shared and will share history, common places, time together and similar experiences.
Echoing Sarason's (1974) call that community literature ought to have one overarching criterion by which any community building effort should be judged, the two authors considered their definition to be applicable to communities of all types. That said, subsequent attempts to validate the concept empirically in settings as diverse as neighborhoods (Chipuer & Pretty, 1999; Long & Perkins, 2003), virtual communities (Obst & White, 2004), gay communities (Proescholdbell, Roosa, & Nemeroff, 2006), schools (Vieno, Perkins, Smith, & Santinello, 2005), or the workplace (Chipuer & Pretty, 1999; Pretty, McCarthy, & Catano, 1992) have largely failed to replicate the hypothesized four-factor structure of SOC, leading to a heated and continued debate over the dimensional make-up and measurement of this key theoretical construct. It was not until recently that Peterson, Speer, and McMillan (2008), with their newly-developed eight-item Brief Sense of Community Scale (BSCS), succeeded in devising a measure that operationally corresponds with McMillan and Chavis' (1986) framework while also withstanding empirical scrutiny. Administered to 293 U.S. neighborhood residents in assessment of a community health initiative, the BSCS showed high reliability in total as well as in relation to its four subscales (Cronbach alphas ranging from .77 to .92). Results of a second-order confirmatory factor analysis indicated that McMillan and Chavis' (1986) four dimensions are not only likely to exist but that they also represent one underlying SOC construct. Furthermore, the fact that, after controlling for demographics,  the scale correlated as predicted with other measurement concepts (e.g. depression, mental health, empowerment, community participation) is indicative of the model’s nomological validity (Cronbach & Meehl, 1955). 
Because of these qualities, the BSCS has been chosen by the authors of this study as a basis for constructing a German-language Sense of Community scale that could be applied in a military environment (henceforth referred to as BSCS-G, where G stands for German). Driven by the view that translation is the only way to enable international comparison and a substantive interpretation of results, the authors wanted to build on the strength of an existing scale rather than creating a completely new one and allow all new data acquired with the BSCS-G to contribute to the validation and reputation of the existing instrument. Surely this is what Peterson and associates (2008) had in mind when inviting others to test their scale with new populations and settings. Ultimately though, this study aimed at verifying whether McMillan and Chavis' framework could be transferred across countries and meaningfully applied to a German-language military community. The newly-developed BSCS-G was therefore administered to 270 sailors of the German navy as part of a broader military mental health survey. Drawing on a CFA measurement framework, the resulting scale data were analysed and checked for support of the McMillan and Chavis model. Given that this is the first investigation of this kind in a German community context, this study helps clarify whether the claim for the universality of SOC reaches beyond cultural and linguistic borders. Furthermore, by examining sense of community in the military, the concept is applied to a setting which community psychologists have left unexplored so far.
Challenges in International SOC Research and Scale Development
To decide whether SOC is applicable across countries, two major challenges had to be overcome. Contrary to an often-held belief, developing a research instrument for international use is not merely a matter of reviewing existing scales that have been found to have sound psychometric properties in one culture and then providing a close rendering in the target culture. Because languages vary in lexis, semantics and pragmatic meanings of words, translation inevitably changes text (Harkness, Pennell, & Schoua-Glusberg, 2004). Needless to say, such changes may result in measurement bias and a failure to capture the underlying SOC construct. Hence, the first challenge was to produce a translation of the BSCS that was meaningful and intelligible to the members of the target population (i.e. navy crew) without compromising on the original scale's ability to tap into McMillan and Chavis' (1986) underlying conceptual dimensions. The second challenge, no less exacting, was to furnish field proof of cross-cultural concept equivalence using the newly established BSCS-G. As mentioned in the introduction, the literature is full of failed attempts to confirm McMillan and Chavis' (1986) four-factor structure, leading many to question the validity of the proposed theoretical construct. Often however, these attempts should be and have been cricized for using statistical procedures that are either not fit for the purpose of theory testing or are poor at demonstrating the second-order nature of SOC (see Peterson et al., 2008, for a detailed discussion). Care had thus to be taken to design and implement a study that would not give rise to similar criticisms. The following sections will outline how the two challenges of scale translation and field testing were tackled and what their respective outcomes were.
Translation Approach

The central task in translating the BSCS (see table 1 below) was to create an "equivalent" German scale for use in a military/navy context. Given the various uses and definitions of that term in the international survey literature (see Johnson, 1998, for an overview), some clarification is needed prior to outlining the adopted translation approach.
Frequently, methodologists commend the attainment of semantic equivalence when translating scales and questionnaires (e.g., Behling & Law, 2000). By this is meant “the identification of words and phrases that have meanings identical or similar to those used in the source language instrument” (p. 16). Underlying this definition is the somewhat problematic assumption that there is such thing as “the” meaning of an item. As Harkness (2003) points out, meaning is meaning in context, that is, “what words mean in use in a given context for whoever is involved” (p. 47) ("pragmatic meaning"). For instance, the word “needs” used in the second item of the BSCS might stimulate quite different thoughts and associations when it is come across by respondents from different cultures, or within a military rather than a neighborhood context.
Seeing meaning as context-bound shifted the aim of scale translation away from making “the” meaning clear toward making the intended meaning clear. This, in turn, ruled out a translation approach where the BSCS would simply be handed to a native speaker and then “re-written” in German language. Without contextual information on intended meaning, the translators would have ultimately been forced to provide their own interpretation, which might or might not have matched up with what was originally meant to be communicated. Also, without pragmatic cultural knowledge, it would have been impossible to judge whether a given translation was appropriate for the target context (i.e. navy sailors) in which it was going to be applied.
The need thus arose for a joint translation effort involving not only translators but also original scale writers, content experts, field staff and members of the target population. Content experts and scale developers were needed to supply translators with information on the intended reading of the items, while pretests with respondents would indicate whether the content domain is adequately represented in the target population. The pretests could also show whether the translated items read naturally and not in fact, as item translations. The quality of the rendering could then be assessed in terms of the extent to which the intended readings of the original items were captured within the confines of what is possible across languages and cultures.
Following on from these considerations, a three-step procedure was adopted to arrive at the BSCS-G. First, a translation committee was formed comprising two German and two English native speakers who were asked to make independent translations of the BSCS. Care was taken to bring together the mix of skills that, besides fluency in both the source and the target languages, was required to reflect on the adequacy of the proposed renderings and ultimately, their limitations. Thus, one member was chosen based on her years of research and teaching experience in the field of cross-cultural communication behavior. Besides providing one of the four translation versions, her task was to comment on cultural differences in communication styles between Anglo-Americans and Germans (for example, on the way emotions are expressed) and how these differences might affect the reading of both the source and the target texts. The second member, an English language expert, contributed by parsing for nuances of meaning in the lexical content of items. His insights were needed to guard against unwanted semantic loss or gain as a result of the translation process. A further member of the translation committee was a German navy officer who helped determine whether the rendered items were appropriate for the context in which they were going to be applied (i.e. navy crews). Finally, the fourth member sought to clarify the intended meanings of the original items based on his knowledge of McMillan and Chavis’ (1986) theory and informational exchanges with two of the BSCS designers (Andrew Peterson and David McMillan). He also conducted the cognitive pretests and the wider field study which followed the translation process.

At the outset, the committee members were informed about the research project and the context of application of both the BSCS and the BSCS-G. Translations of the original items were produced independently by each member and afterwards discussed at a reconciliation meeting. Discrepancies were noted and as far as possible, resolved to obtain an intermediate version of the BSCS-G. Where consensus could not be reached, the pretest draft contained more than one translation of a source item. In this form, the instrument was administered to a convenience sample of twenty-one members of the target population. The aim was to understand the thought processes involved when respondents answered the scale items, and to use this information to detect any problems with item wording. Also, the pretest information should reveal how far respondents’ actual understanding of items differed from those originally intended. In concurrent think-aloud protocols (Ericsson & Simon, 1993), individuals were asked to verbalize everything that crossed their minds while forming their answers. Probes were used to illuminate comprehension problems as indicated either directly or indirectly by the respondents (e.g., through hesitant speech, protracted silence, request for further information on an item, or an explicit statement of problems). Each of the twenty-one interviews, which lasted no longer than 45 minutes, was tape-recorded. The recordings were later used to prepare a narrative report on the cognitive problems identified in the administration of each item. Since the convenience sample was not representative, the analysis focused on whether a given problem occurred, rather than how often it occurred. It was readily acknowledged that findings could not be exhaustive but only be indicative of the range of cognitive problems in the renderings. Results were reported back to the translation committee for adjudication. Deliberations on whether or not item wordings should be changed based on think-aloud insights led to the version of the BSCS that was used for the wider field study described later in this article. What follows is a presentation of translation outcomes, including a detailed discussion of the translation process, review decisions, pretest findings and problems noted in equivalating item stimuli. For convenience, table 1 presents the original BSCS items by Peterson et al. (2008) and their German equivalents as established by the translation committee.
(Table 1)

Translation Outcomes
SOC Referent

While the BSCS was fielded in a neighborhood context, its German equivalent was destined to measure SOC among navy crews. The translation committee's first task was thus to find an adequate substitute for the original reference community ("neighborhood"). Attention was brought to the fact that naval crews - just as any larger military unit - are rarely homogeneous. They are functionally and structurally diversified in terms of roles, sub-units and nested groups that differ in status and power and their manipulation of language, logos, dress, rituals and other symbols. Accordingly, SOC may be psychologically tied to a variety of social foci onboard (e.g. one's division, subdivison, speciality, rank group, age class or gender). Forcing respondents to think in terms of their "ship" as they answered the scale items, as was initially suggested by some in the translation committee, would not allow to identify and capture these differences at the subcommunity level. That is, if respondents reported experiencing a high sense of community on "their ship", it would be conceptually unclear whether that was because they felt a close connection to members of, say, their watch, division, subdivision, rank-group, circle of friends, all or some combination of these, or perhaps something else. Clarification was therefore needed on the type of group which sailors felt was their salient or "primary community," to use Sonn and Fischer's (1998) term. Prior to presenting the BSCS-G items thus, the navy questionnaire asked participants which group or groups they felt that they belong to most ("Welcher Gruppe an Bord fühlen Sie sich am ehesten zugehörig?"). A total of 16 response options were given (including one open-ended item), of which a maximum of three had to be chosen and rank-ordered by the respondents. The group that ranked first formed the reference community for answering the BSCS-G which was subsequently introduced as follows:
Denken Sie nun bitte an die Gruppe, der Sie sich gemäss ihrer Antwort auf die vorherige Frage am ehesten zugehörig fühlen. Inwieweit treffen folgende Aussagen für Sie zu?:
(Now think in terms of the group to which you feel you belong most according to your response on the previous question. To what extent do the following statements apply?)
Hence the original reference community ("this neighborhood") was replaced by the term "diese Gruppe" ("this group"), thereby enabling the measurement of SOC at the subcommunity level. 
Needs Fulfilment (NF)

The items originally designed by Peterson et al. (2008) to represent the NF dimension were:

BSCS1 - I can get what I need in this (neighborhood/group).

BSCS2 - This (neigborhood/group) helps me fulfil my needs.
Semantically, the major difference between BSCS1 and BSCS2 can be seen as referring to the nature of involvement required to get one’s needs met. While the former implies active involvement (“I can get…”), the latter assumes a more passive role taken by the respondent (“This neighborhood helps me…”). Those who replied to the neighborhood BSCS seem to have realized this difference, as is reflected in different item loadings on the NF subscale (.77 for BSCS1 and .97 for BSCS2; see Peterson et al., 2008, p. 68). The translations that were initially thought to convey this difference best were:

BSCS1-G (intermediate) - In dieser Gruppe bekomme ich, was ich brauche. 
BSCS2-G (intermediate) - Diese Gruppe hilft mir dabei, meine Bedürfnisse zu erfüllen.

Although it was lexically and structurally close to the source material, the rendering for BSCS2-G had to undergo revision in light of the cognitive confusion that arose during the pretest with regard to the term “Bedürfnisse” (needs). Nearly all think-aloud respondents requested clarification as to whether this item was referring to professional needs (e.g. receiving support to get one's job done) or, rather, personal and psycho-emotional needs (e.g. receiving moral and emotional support during a personal crisis). In their theory of SOC, McMillan and Chavis (1986) recognise that “it has been impossible to determine all of the reinforcements that bind people together into a close community” (p. 12). McMillan therefore purposefully included the word “needs” without further qualification for the BSCS to be as responsive as possible to the various kinds of needs people may bring to a community (David McMillan, personal communication, January 6, 2009). Hence, restricting the item meaning to any specific need form (professional, personal, emotional), though likely to reduce the cognitive load on respondents, was not a viable revision option. Instead, the translation committee decided to settle with:
BSCS2-G (final) - Diese Gruppe ist die Richtige für mich.
Translated back as „This is the right group for me,” this item initially raised serious face validity concerns given the semantic stretch from the source text and the lack of clear focus on the intended dimension. Specifically, committee members feared that the stimulus might be understood as "this is the right group for me because I feel accepted here" (membership) rather than "this is the right group for me because it helps me fulfill my needs" (needs fulfilment). However, think-alouds suggested that the latter, intended reading was prevalent. Some respondents for instance began to talk about difficult life situations that they or other individuals in their group had been exposed to (e.g. divorce, separation from wife and children, alcohol abuse, or the death of someone near) and characterized their fellow group members as "echte Freunde, die für mich da waren als ich Sie am meisten gebraucht habe" (close friends who had been there for [them] when [they] needed them most). Others said they felt the group was right for them because their group mates shared similar needs and aspirations (such as being or becoming professional soldiers) and supported each other in attaining these needs. Initial doubts about the item's domain coverage could thus be dispelled, leading to its retention in the BSCS-G
.  
Membership (MB)

The Membership dimension of SOC was originally tapped into by the following item pair:

BSCS3 ( I feel like a member of this (neighborhood/group).

BSCS4 ( I belong in this (neighborhood/group).

At issue with BSCS3 was whether the translation should stay close to the original, retaining the word “Mitglied” (member), or whether that term should be replaced by the word “Teil” (part), and hence read as “Ich fühle mich als Teil dieses Teams” (I feel like part of this team). Especially in the context of military organizations, the term “Mitglied” (member) was assumed to be associated more with formal membership status, whereas “ein Teil von etwas sein” (being a part of something) appeared to be a more affect-laden expression, conveying the idea of being a truly integrated and accepted group member. Rating differentials among pretest respondents supported this impression. Asked why he had rated the item „Ich fühle mich als Teil dieses Teams“ (I feel like part of this team) lower than “Ich fühle mich als ein Mitglied dieses Team” (I feel like a member of this team), one interviewee commented:
Ja ich denke ein Mitglied meiner Gruppe bin ich ja irgendwie schon. Aber ich könnte jetzt nicht behaupten ich fühl’ mich schon als Teil der Gruppe (.) Ich meine ich bin ja auch noch nicht so lange dabei. 

(Yes I think somehow I am already a member of my group. But I could not pretend I would already feel like part of the group (.) I mean I have not yet been here long enough).
Since Membership was described by McMillan and Chavis’ (1986) as a “feeling (…) that one fits in the group and has a place there, a feeling of acceptance by the group, and a willingness to sacrifice for the group” (p. 10), implying a strong affect, BSCS3 was translated using the emotionally more intense term “Teil” (part):

BSCS3-G (final) ( Ich fühle mich als Teil dieser Gruppe.

As with BSCS3, the major challenge with BSCS4 was to find a translation that would preserve the warm emotional undertone of the source text (“I belong in this group”). A literal translation - “Ich gehöre in diese Gruppe” - was dismissed as interpretatively misleading. Besides referring to a sense of being accepted by the team and having a place there (which is the intended meaning), it may also connote the simple fact that one is formally a team member, thus conveying a cognition. More focussed on the former, the intended reading seemed to be:

BSCS4-G (final) ( In dieser Gruppe fühle ich mich akzeptiert.

This item translates back as “I feel accepted in this group.” Unlike the more literal translation, it did not raise any ambiguity in the pretests and seemed to be consistently well understood by respondents. It was thus included in the final BSCS-G.
Influence (IF)

Originally suggested items were:

BSCS5 ( I have a say in what goes on in this (neighborhood/group).

BSCS6 ( People in this (neighborhood/group) are good at influencing each other.

Several translations were proposed for the expression “to have a say in” (BSCS5), for which no unilexemic counterpart in German exists. Of the suggested equivalents – “mitbestimmen können,” “mitreden können,” and “Einfluss haben auf” – the first was instantly dropped since, with reference to the military, it is usually understood as having the right to give orders as determined by rank and position. Clearly, this would have ruled out the possibility for lower ranks to feel they have an influence in their reference community. The second expression "mitreden," while not thought of in connection with the authority to command others, has the disadvantage of being semantically “weaker” than the word “say” in the original phrase. That is, “mitreden” may simply mean “to join in a conversation,” which apparently need not be understood as having influence over what goes on in the community. The last of the three alternatives, “Einfluss haben auf” (to have influence on), was seen as the most direct match with McMillan and Chavis’ (1986) Influence dimension, which presupposes that members “either directly or indirectly (…) can exert some control over the community” (p. 12). Hence, the translation:

BSCS5-G (final) ( Ich habe Einfluss auf das, was in dieser Gruppe passiert.

(I have influence on what goes on in this group) was retained.

With regard to BSCS6, the pretest showed that a close rendering - “Die Mitglieder dieser Gruppe können sich gut gegenseitig beeinflussen” - consistently raised negative connotations. Group members who “beeinflussen” (influence) one another were thought to be doing so by persuasion and undue pressure, not because there is reciprocal consent. Interestingly, the previous item, BSCS5-G, using the noun “Einfluss” (influence), did not invoke such associations. This might be because BSCS5-G refers to group processes as the object of influence, whereas BSCS6, which involves influencing people, seems to be morally less acceptable.
According to McMillan and Chavis (1986), Influence rests on the principle of consensual validation, i.e. “an inherent need to know that the things [members] see, feel, and understand are experienced in the same way by others” (p. 11). In other words, the pressure to conform in a community is psychologically subtle and not to be equated with overtly imposed or unwanted pressure. A translation that was thought to match this idea, while still staying reasonably close to the source text, was:

BSCS6-G (final) ( In dieser Gruppe wird jeder Soldat gebraucht.

Used here is an idiomatic expression which translates back into English roughly as: “Every soldier in this group is needed.” The idiom conveys the idea of each member's having influence in the group (because they are needed), without simultaneously raising the negative associations of coercion and pressure. Prestest results were encouraging in that the rendering was comprehensible and representative of the content domain.
Shared Emotional Connection (EC)

Peterson and associates’ (2008) items to represent EC were:

BSCS7 ( I feel connected to this (neighborhood/group).

BSCS8 ( I have a good bond with other members of this (neighborhood/group).

The problem with the translation of BSCS7 was that the English phrase “to feel connected to” is emotionally less intense and less restricted in meaning than the lexically corresponding German “sich verbunden fühlen mit,” which conveys a sense of “having a deep sympathy for.” Its use is normally, but not exclusively limited to expressing compassion for a person or a group of people to whom something bad has happened. It often implies an impetus, or at least a desire, to do something good for the sufferers if this is possible. By contrast, BSCS7 relates to “the importance to the member of the community’s current status and history” (McMillan and Chavis, 1986, p. 14). There is a special aspect of shared quality time that creates an attachment bond (David McMillan, personal communication, January 6, 2009). To accommodate this aspect, the rendering
BSCS7-G (final) ( Dieses Gruppe bedeutet mir viel.

(back-translation: “This group means a lot to me”) seemed acceptable and was retained. Mentally processed by respondents, it stimulated thoughts on, among others, past team experiences and events (shared valent event hypothesis), and positive interactions among group members (quality of interaction hypothesis), thus reflecting vital elements of McMillan and Chavis’ (1986) Shared Emotional Connection dimension.

BSCS8 was translated as

BSCS8-G (final) ( Ich habe ein gutes Verhältnis zu den anderen Soldaten dieser Gruppe.

and back-translated as “I have a good relationship with other members of this group.” As this suggests, “Verhältnis” may be formally matched by the term relationship, yet less by the word bond. If group members can be said to “ein gutes Verhältnis haben” (have a good relationship), it means they are getting on well with each other. Conversely, they may also “ein schlechtes Verhältnis haben” (have a bad relationship) if things grow acrimonious among them. However, they cannot have a “bad bond.” In fact, the term bond seems to be more focussed on positive emotions than its German counterpart, implying a heart-felt sense of connection to another person based on common beliefs and behaviors. Unfortunately, there is no equivalent in German to express this idea, and the originally proposed term “Verhältnis” was retained anyway, accepting that it would result in a semantic loss.

Field study
As outlined in the introduction, the central objective of this study was to determine whether McMillan and Chavis' (1986) theoretical model could be meaningfully applied and discussed in German-based community research. Evidence on this question came from a survey project involving the administration of the newly established BSCS-G to members of the German Navy and analyzing the resulting data using confirmatory factor analysis (CFA). In line with Peterson et al. (2008) and others (Long & Perkins, 2003; Obst & White, 2004), CFA was deemed suitable for this task as it tests to what extent an observed covariance matrix fits a previously determined theory-based factor structure. Hence the BSCS and the BSCS-G may be seen as tapping into the same underlying phenomenon and thus provide evidence for the existence of SOC across countries and contexts, if the predicted pattern of covariances is born out by observation.
Consistent with good CFA reporting standards (see Brown, 2006), the field results will be presented by first giving an overview of sample charcteristics and the sampling procedure chosen for data collection.The hypothesized CFA model is then specified in terms of McMillan and Chavis' (1986) conceptual framework and Peterson et al.'s (2008) operationalization of it. Following an evaluation of major CFA assumptions, key goodness-of-fit indices will be reviewed and contrasted with those of rival model specifications to determine whether the survey data endorse the hypothesized SOC model. Finally, the size of the parameter estimates are examined to see if the hypothesized factors are substantively interrelated and account for meaningful variance in their indicators. 
Participants & Procedures
A total of 419 sailors of two German Navy vessels (frigates class 122 and 123) were given a self-completion questionnaire designed to assess, among other things, the strength of the onboard community bond via the BSCS-G. In keeping with Peterson et al.'s (2008) study, participants responses were captured using a Likert-type rating format ranging from 1 (= trifft nicht zu / does not apply) to 5 (= trifft vollund ganz zu / applies totally). 270 questionnaires were returned and useable for analysis (effective response rate = 64%). Information on sample demographics was classified and thus not available for publication. However, crew lists were used to ensure that the sampled crews were adequately represented in terms of rank structure, division/sub-division (e.g. engineering, supply, combat), speciality (e.g. radio operator, navigator, medic), seniority, age and gender. The observed means and standard deviations were M = 3.45, SD = .76 for the overall scale, M = 3.45, SD = .80 for the Needs Fulfilment subscale, M = 3.54, SD = .99 for the Membership subscale, M = 3.25, SD = .92 for the Influence subscale, and M = 3.58, SD = .89 for the Emotional Connections subscale.
SOC Model Specification
In line with McMillan and Chavis' (1986) framework and Peterson et al.'s (2008) operationalization of it, a four-factor model was assumed: a Needs Fulfilment factor (NF), a Membership factor (MB), an Influence factor (IF), and an Emotional Connections factor (EC). Since these factors are believed to be rooted in an overall community feeling, a higher-order SOC factor was added, accounting for, or explaining, the variance and co-variance among the first-order factors. All measured items (BSCS1-G to BSCS8-G) were reflective and permitted to load on only one factor each; the measurement model was congeneric. 
Assessment of CFA Asumptions

CFA assumptions were assessed using SPSS and AMOS. The dataset contained no missing data. However, there was evidence of departure from both univariate and multivariate normality. All measured variables were significantly negatively skewed, p < .001. Mardia's normalized coefficient = 11.98, p < .001. The data were thus transformed to bring them closer to normal. After reflecting each variable and taking their square-root, univariate skew was no longer evident, p < .05. Mardia's normalized coefficient = 7.79, p < .001. Malahnobis distance indicated a decrease in the number of multivariate outliers from 30 before transformation to 4 cases after. Given these improvements, the hypothesized model was estimated using maximum likelihood estimation.

Model estimation
Evaluating the fit of the proposed measurement model was based on (a) whether the model provided a good absolute fit to the data according to generally accepted cut-off criteria and (b) whether the model fitted better than rival specifications. Two alternative models were used for fit comparison: a 1-factor solution and a 4-factor solution with no second-order factor present. Table 2 displays the fit indices for these models as well as for the hypothesized second-order model.
(Table 2)

As can be seen from this table, the discrepany χ2 for the 1-factor model was statistically significant (χ2difference (A) = 138.35, df = 20; p = .001) The values for the Goodness-of-Fit Index (GFI), Tucker-Lewis Index (TLI), and Comparative Fit Index (CFI) for the model were below .90, indicating poor fit for the one-factor solution. In addition, the root mean square of error approximation (RMSEA) was well beyond the .08 threshold for acceptable model-to-data fit. The 1-factor model was thus easily rejectable.

In contrast, the 4-factor model and the second-order model both seemed to match the data well. Their absolute and incremental fit indices met the general acceptance criteria for good model fit. Noteworthy in particular, given the present sample size, is the fact that their discrepany χ2 value was not statistically significant at the alpha = .05 Type I error level (χ2difference (B) = 21.61, df = 14, p = .087; χ2difference (C) = 23.51, df = 16; p = .101). That said, inspection of the indices of parsimonious fit (i.e. the PNFI, PCFI, and BIC) suggested that the second-order model involved less complexity and therefore provided the more parsimonious fit to the data. According to Raferty (1993), a BIC difference greater than 9.2 may be regarded as conclusive evidence in support of the model with the lower BIC value. Overall then, the indices tended to converge in suggesting the superiority of the second-order model over the 4-factor solution.

Assessing model parameters

Figure 1 below shows the standardized factor loadings for the second-order model. All loadings were found to be highly significant (p < .001). The direction of the estimates were in accord with prediction (that is, there were no negative factor loadings). Standardized estimates were .71 or greater, implying that at least half of their variance could be accounted for by their respective factors. Considering the magnitude of these estimates, it was concluded that the measures are substantively related to their purported latent dimensions and that the first-order factors could be meaningfully summarized by a second-order factor.
(Figure 1)
Discussion
The results of this factor analysis support the conceptual underpinnings on which the BSCS-G was built. In line with Peterson et al.'s (2008) findings, it could be shown that McMillan and Chavis' (1986) four factors were not only likely to exist but also reflect one common SOC factor. The hypothesized model showed good overall fit and outperformed two rival model specifications on that score. The parameter estimates were sufficiently large so as to be statistically and substantively meaningful. Hence there is support for the contention that McMillan and Chavis' (1986) construct applies across countries and contexts. Besides that, the empirical results provide confidence in the adopted translation procedure and the renderings to which it gave rise. Despite the intricacies involved in matching item vocabulary across languages and the compromises that were inevitable between, on the one hand, staying close to the source material and on the other, finding a translation that was appropriate for the target population, a German SOC scale for use in the military could be developed that linguisitically and pragmatically reflects the source stimuli while also successfully reproducing McMillan and Chavis' (1986) conceptual structure. Considering this, it is agreed with Peterson et al. (2008) that past failures to validate SOC theory empirically are more likely to be due to measurement bias and the lack of consolidated scales rather than conceptual uncertainty. Building on the flexibility of the BSCS in the way this study has done seems in fact a promising path for future scale construction and theory integration with new populations, cultures and settings.
Some caveats are also in order, though. Stronger support for the validity of the SOC model could have been furnished, had there been an examination of how the construct behaves within a system of different, theoretically related constructs. In other words, the question of nomological validity (Cronbach & Mehl, 1955) has not been addressed. Since the German psychological literature is replete with measures of concepts that are comparable, within a military context, to those Peterson and his colleagues (2008) used to check for nomological validity in their neighbourhood study
, there is much opportunity for future research to test whether BSCS-G scores behave as they theoretically and logically should. 
Another interesting path to explore is whether the psychometric credentials of the BSCS and BSCS-G could be systematically improved by changing the underlying Likert-type response format. One of the major weaknesses of Likert scales is that they ask individuals to think across multiple dimensions (Hodge & Gillespie, 2003, 2007). Besides interpreting the content of each item and deciding whether to agree or disagree, they must evaluate each proposition in terms of intensity, that is, how strongly they agree or disagree with it. Thus, a cognitive (content) and an affective (intensity) dimension are tapped into at the same time, violating the psychometric assumption that only one-dimensional responses be elicited and statistically processed (Bollen & Lennox, 1991). Moreover, Likert data seem to be particularly difficult to compare cross-nationally. Studying rating differentials in agreement expressions among Germans and Americans, Mohler, Smith and Harkness (1998) found that the terms agree – stimme zu and disagree – stimme nicht zu / lehne ab, are evaluated more extremely by German respondents than their English counterparts are by American respondents. Hence, identical Likert scale ratings between members of the two populations are unlikely to cut the underlying SOC dimension at the same point.
Finally, a more thorough investigation is needed into the multi-layered and multi-faceted nature of sense of community in settings that encompass a wide range of nested or subgroup communities. While this article has explored people's sense of community at the subcommunity level, it leaves the question unanswered of how the various micro-level SOCs (e.g. with one's division, subdivision or rank group) work together and combine into a macro-level SOC (e.g. the ship). It is conceivable, for example, that strong subcommunity feelings promote a positive rapport among group members but at the same time risk creating parochial and insulated identifications that undermine attempts to unite the macro-organization under a common cause. Previous research on organizations has indeed shown that powerful subgroup feelings can be a major source of intergroup conflict and organizational failure (Hennessy & West, 1999; Hogg. 2001). Others claim the converse and emphasize the mutual dependence and symbiotic relationship of sub- and macrocommunities (Wiesenfeld, 1996; Brodsky & Marx, 2001). In this sense, future research is needed to find out how micro- and macro-level SOCs affect each other.
These shortcomings notwithstanding, this study is of value as it has only been the second in community psychology literature to bear out McMillan and Chavis' (1986) theoretical framework and the first to do so in a German-speaking and a military context. As such, it has broadened the application base of SOC and contributed to an important methodological debate which has agitated community psychologists for some time now. Future research should build on the strength of the BSCS to test SOC theory in different cultures and countries and hence enable this elegant theory to achieve its international potential.
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[image: image1.wmf]Table 1. Brief sense of community scale (BSCS) items and German translations (BSCS-G)

Concept

Item

Item Wording

NF

BSCS1

I can get what I need in this neighborhood.

BSCS1-G

In dieser Gruppe bekomme ich, was ich brauche.

BSCS2

This neighborhood helps me fulfill my needs.

BSCS2-G

Diese Gruppe ist die Richtige für mich.

MB

BSCS3

I feel like a member of this neighborhood.

BSCS3-G

Ich fühle mich als Teil dieser Gruppe.

BSCS4

I belong in this neighborhood.

BSCS4-G

In dieser Gruppe fühle ich mich akzeptiert.

IN

BSCS5

I have a say about what goes on in my neighborhood.

BSCS5-G

Ich habe Einfluss auf das, was in dieser Gruppe passiert.

BSCS6

People in this neighborhood are good at influencing one another.

BSCS6-G

In dieser Gruppe wird jeder Soldat gebraucht.

EC

BSCS7

I feel connected to this neighborhood.

BSCS7-G

Diese Gruppe bedeutet mir viel.

BSCS8

I have a good bond with others in this neighborhood.

BSCS8-G

Ich habe ein gutes Verhältnis mit den anderen Soldaten dieser Gruppe.

TABLES
Note. From "Validation of A Brief Sense of Community Scale: Confirmation of the Principal Theory of Sense of Community by A. Peterson, P. W. Speer, & D. W. McMillan, 2008, Journal of Community Psychology, 36, p. 71. Copyright 2007 by Wiley Interscience Inc. Reprinted with permission of the author. Concepts based on McMillan and Chavis (1986): NF = Needs fulfillment; MB = Membership; IN = Influence; EC = Emotional connection.
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BSCS1-G BSCS2-G BSCS3-G BSCS4-G BSCS5-G BSCS6-G BSCS7-G BSCS8-G

BSCS1-G –

BSCS2-G .67 –

BSCS3-G .44 .48 –

BSCS4-G .52 .47 .59 –

BSCS5-G .61 .54 .45 .51 –

BSCS6-G .59 .58 .49 .56 .72 –

BSCS7-G .42 .43 .45 .47 .52 .57 –

BSCS8-G .51 .53 .47 .47 .51 .58 .73 –
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Figure 1. Second-order confirmatory factor analysis of the BSCS-G.
APPENDIX.

BSCS-G INTER-ITEM CORRELATIONS
[image: image4.wmf]Table 2. Fit Statistics for BSCS-G using ML estimation

Models

Fit indices

1st order 1 factor 

1st order 4 factor

2nd-order

χ

2

126.7

20.8

22.6

df

20

14

16

p

-value

.000

.108

.126

GFI

.889

.981

.980

AGFI

.799

.952

.955

CFI

.897

.994

.994

TLI

.856

.988

.990

RMSEA

.148

.042

.039

PNFI

.630

.491

.560

PCFI

.641

.497

.568

PGFI

.494

.382

.436

BIC

227.9

143.9

134.5









































� Further evidence for the item's content validity came from the fact that it correlated substantially higher with BSCS1-G than with any other BSCS-G item in the survey. A complete list of inter-item correlations observed in the field study is shown in the appendix.


� Maximum likelihood has been shown to be computationally more efficient than other, especially nonparametric estimation techniques, and sufficiently robust against mild to moderate violations of multivariate normality if the sample contains more than 200 cases (Chou, Bentler, and Satorra, 1991).


� Since participants' responses on the BSCS-G were captured on a 5-point Likert-type response key, critics may argue that the resulting data are not continuous and therefore do not lend themselves to parametric estimation (see Jamieson, 2004). Acknowledging these concerns, MPLUS with categorical fitting was also applied to the data and resulted in essentially the same parameter values, fit indices and standardized factor loadings for the hypothesized model, within the confines of what is possible in non-parametric estimation.


� Instruments such as the Beck Depressionsinventar (BDI Beck Depression Inventory) (Hautzinger, Bailer, Worall, Keller, 1994), the Teamklimainventar (TKI – Team Climate Inventory) (Brodbeck, Anderson, & West, 2000), or the Oldenburg Burnout Inventory (OLBI) (Demerouti, Bakker, Nachreiner, & Schaufeli, 2000; Ebbinghaus, 1996) have extensive psychometric histories, and should thus lend themselves to checking for the nomological validity of the SOC construct.





