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Abstract
Assessment centers are widely believed to have relatively small standardized subgroup differences (d).  However, no meta-analytic review to date has examined ds for assessment centers.  We conducted a meta-analysis of available data and found an overall Black-White d of .52, an overall Hispanic-White d of .28, and an overall Male-Female d of -.19.  Consistent with our expectations, results suggest that Black-White ds in assessment center data may be larger than previously thought.  Hispanic-White comparisons were smaller than Black-White comparisons.  Females, on average, scored higher than Males in assessment centers.  As such, assessment centers may be associated with more adverse impact against Blacks than is portrayed in the literature, but the predictor may have less adverse impact and be more “diversity friendly” for Hispanics and Females.  
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Ethnic and Gender Subgroup Differences in Assessment Center Ratings:

A Meta-Analysis 


Considerable literature exists on the use of assessment centers in human resource management.  After approximately forty years of use and research, there is substantial agreement that assessment centers can yield scores that predict job performance, and meta-analyses suggest corrected validities of .28 (Hardison & Sackett, 2004) to .36 (Gaugler, Rosenthal, Thornton, & Bentson, 1987).  Some researchers have suggested that the “predictive validity of assessment centers is now largely assumed” (Borman, Hanson, & Hedge, 1997, p. 313).  


Although meta-analyses have been used to summarize a substantial body of knowledge on assessment center validity, no meta-analytic efforts have summarized standardized ethnic or gender subgroup differences on this selection device.  Standardized mean subgroup differences yielded by selection tests are an important concern to organizations because of the role they play in adverse impact and workforce diversity (e.g., Sackett, Schmitt, Ellingson, & Kabin, 2001).  Our purpose is to provide a first-of-its-kind quantitative summary of standardized subgroup differences in assessment centers.  We do not conduct another meta-analysis of assessment center validity (e.g., Arthur, Day, McNelly, & Edens, 2003; Hardison & Sackett, 2004) as such work is quite recent.  

Definitions 


Assessment centers are often used to select individuals into management positions and/or to provide direction for career development (Gatewood, Feild, & Barrick, 2008; Landy & Conte, 2007).  Assessment centers typically include exercises such as in-baskets, leaderless group discussions, and personality tests that each measure a subset of dimensions deemed important for a job (Heneman & Judge, 2006).  There are typically multiple raters, or assessors, who are specially trained to observe the participants in the exercises.  Because assessment centers have multiple exercises measuring different dimensions, the participants have multiple opportunities to demonstrate their abilities.  Typical abilities that are measured via the assessment center include oral communication, planning and organizing, delegation, written communication, and adaptability (Gatewood, Feild, & Barrick, 2008).  Scores on these various exercises are usually combined (e.g., clinically or mechanically) to obtain an overall score that is generally referred to as an overall assessment rating (OAR).  This single score reflects participants’ performance across all assessment center exercises.  Our analyses focus on assessment center OARs. 



We define adverse impact potential by use of the d statistic, which represents the difference between group means (e.g., White vs. Black) divided by the pooled (sample weighted, within-group) standard deviation of the relevant groups.  For example, a d of .5 means that two subgroups differ by an average of one half of a pooled standard deviation.  For all subgroup differences reported in this paper, a positive effect size indicates that the “majority” mean (White in the case of ethnicity or Male in the case of gender) was higher than the “minority” group mean.  

Literature-based Expectations of Assessment Center Subgroup Differences 


A relatively pervasive view in the selection literature is that assessment center ratings are associated with fairly low levels of potential and actual adverse impact.  Cascio and Aguinis (2005) summarize the general thinking in the field by noting: 

“...research has demonstrated that adverse impact is less of a problem in an assessment center as compared to an aptitude test designed to assess cognitive abilities that are important for the successful performance of work behaviors in professional occupations (Hoffman & Thornton, 1997).  [In one study…] although the assessment center produced a slightly lower validity estimate (r of .34) than the aptitude test (r of .39) and the assessment center cost about 10 times more than the test, the assessment center produced so much less adverse impact that the assessment center was preferred" (p. 373).


The above view is not new.  The view that assessment centers tend to have lower Black-White differences than standardized paper and pencil tests has been noted since the 1970’s (Huck & Bray, 1976).  Similar views were expressed in the 1980’s (e.g., Gaugler et al., 1987), the 1990’s (e.g., Baron & Janman, 1996), and up to the present (e.g., Thornton & Rupp, 2006).  For example, Schmitt and Noe (1986, p. 86) stated, “published work indicates that use of the assessment center technique does not [emphasis added] adversely affect the hiring rate of minority group individuals.  The overall rating does not differ based on the race and gender of assessment center participants.”  General expectations of low levels of assessment center adverse impact have also been expressed by other researchers (see Goldstein, Yusko, Braverman, Smith, & Chung, 1998; Goldstein, Yusko, & Nicolopoulos, 2001; Hough & Oswald, 2000; Reilly, 1996; Robertson & Smith, 2001; Salgado, 1999; Schmitt & Noe, 1986).  

There is also an alternative view of the adverse impact potential of assessment centers.  In their review of assessment centers, Heneman and Judge (2006) summarized the knowledge in the field on assessment center adverse impact potential as a “?”.  That is, they concluded that there was not a great deal of research addressing the issue.  Their view is consistent with the lack of any meta-analyses in this area. 
Subgroup Differences in Personnel Selection


The examination of personnel selection predictors for possible standardized subgroup differences is important and can be linked to a concern over adverse impact in hiring and desires for increased workforce diversity.  The research on ethnic group differences for other, correlated measures also gives us important reasons to question the prevailing belief about the adverse impact of assessment centers, particularly for Black-White comparisons.  

Cognitive ability tests often serve as an important benchmark for the study of subgroup differences in personnel selection.  Narrative summaries often use the value of approximately one standard deviation between Black and White average scores to summarize differences typically found on cognitive ability tests (Hough, Oswald, & Ployhart, 2001; Sackett & Wilk, 1994; Schmitt, Clause, & Pulakos, 1996).  Meta-analytic efforts have noted that there are moderators such as job complexity such that d = .73 for applicants for medium complexity jobs and d = .86 for low complexity jobs (Roth, BeVier, Bobko, Switzer, & Tyler, 2001).  

Fewer studies report Hispanic-White subgroup differences for cognitive ability (Schmitt et al., 1996).  In their review of testing in employment, credentialing, and higher education, Sackett et al. (2001) reported that Hispanics tend to score two-thirds of a standard deviation lower than Whites, and meta-analytic work suggests the value is approximately .6 to .8 (Roth et al., 2001).  Gender differences on general cognitive ability are thought to be small (Hough et al., 2001).  


Cognitive ability differences provide one reason why one might observe non-trivial differences in assessment center ratings.  Goldstein et al. (1998) noted that various assessment center exercises could be differentially related to cognitive ability – because individual assessment center exercises had significant observed correlations with a cognitive ability test (correlations ranging between .09 and .29).   Also at the exercise level, Goldstein et al. (1998) found that the more cognitively loaded an assessment center exercise, the larger the Black-White mean difference.  Given Black-White mean differences on cognitive ability and the cognitive demands of many jobs (e.g., managerial jobs), we expect to see at least moderate overall Black-White mean differences in assessment center ratings. 


The lack of gender differences in overall cognitive ability does not suggest any expectation of gender differences in assessment center ratings (though there is research suggesting differences in some constructs such as spatial skills, Hough et al., 2001).  However, females tend to score higher on measures of affiliation, nurturance, warmth, and sensitivity (Sackett & Wilk, 1994).  It is possible that the nature of an assessment center will allow these personality factors to influence certain exercise ratings and compensate for differences in dominance or adjustment (on which men score somewhat higher as per Hough et al., 2001) or may allow women to score higher than men in some jobs that involve sensitivity to, and developing, others.


Given the conceptual similarity of interviews to assessment centers, it is also important to highlight the subgroup differences literature for interviews.  Interviews partially parallel the process of assessment centers in that raters observe samples of an applicant’s verbal behavior, clinically combine a great deal of qualitative data, and then make ratings to summarize these data.  Typically the ratings are made across several dimensions of job related behavior or characteristics, and ratings may be made by teams of interviewers (i.e., panel interview).  Such ratings could be subject to many heuristics and information processing limitations (see Kahneman, Slovic & Tversky, 1982, as well as Grove & Meehl, 1997). 


Research findings suggest that interviews have relatively low levels of standardized ethnic subgroup differences.  Huffcutt and Roth (1998) found Black-White and Hispanic-White ds of .23 and .17, respectively, for structured interviews.  These researchers later noted that the ds may be even higher (d = .46 for Blacks versus Whites; Roth, Van Iddekinge, Huffcutt, Eidson, & Bobko, 2002) because of range restriction from previous hurdles in the selection process.  Given the similarities in information processing between interviews and assessment center ratings and the likelihood that the assessment center literature is similarly range restricted, we suggest that the standardized ethnic subgroup differences for assessment centers might be higher than previously thought as well.  Unfortunately, little information is available regarding gender differences in structured interviews.  


In sum, our literature review suggests several expectations for our data analysis.  In terms of Black versus White differences, we hypothesize that ds will be higher than previously thought and at least moderate in size (e.g., .50).  Such a hypothesis is supported by both the literature on cognitive abilities and the empirical interview results (Roth et al., 2002) noted above.  For Male-Female differences, we hypothesize that ds should be comparatively small (e.g., d = .20 to -.20).  Such a hypothesis is supported by minimal differences in general cognitive ability, the work of Schmitt et al. (1996) that shows smaller gender differences compared to ethnic differences for predictors of job performance, and the mixed pattern of gender differences across personality factors.  Regarding Hispanic-White differences, there is some evidence that differences on general cognitive ability are moderate, but at the same time interview ds are rather small.  Additionally, there is not much accumulated selection research on Hispanics in general.  Hence, we do not have an explicit expectation regarding Hispanic-White assessment center ds. 

There may be possible moderators of subgroup ds including whether the assessment center is administered to applicants or job incumbents.  Given that incumbent samples are likely to be more range restricted than applicant samples due to prior selection on potentially related variables (e.g., cognitive ability), we hypothesized that group differences would be larger for applicant samples.


To reiterate, the purpose of this study is to conduct a first-of-its-kind meta-analysis of subgroup differences in the assessment center literature.  Information yielded should also be useful in addressing beliefs about assessment center adverse impact potential. 

Method


Sample.  A total of 27 studies (16 published and 11 unpublished) were located that yielded 17, 9, and 18 effect sizes for Black-White, Hispanic-White, and Male-Female comparisons, respectively.  Primary research articles and unpublished data that contained participant performance scores in assessment centers were targeted for possible inclusion in this study.  Literature databases such as PsycINFO and Abstract of Business Information (ABI) were used to search for articles for possible inclusion.  Reference lists of assessment center narrative reviews and meta-analyses of validities were also examined (e.g., Arthur et al., 2003; Gaugler et al., 1987; Hardison & Sackett, 2004; Lievens & Thornton, 2004).  Researchers who study assessment centers were also contacted for any unpublished work and conference presentations on the topic.  Approximately 20 researchers in both academia and industry who have done work in the area were contacted to attempt to overcome the “file drawer problem.” 


The senior author and three human resource management graduate students participated in locating the articles for possible inclusion in this study.  The senior author and one graduate student individually examined all articles collected and were in agreement on 89% of the articles that had the necessary information to be included or excluded from the meta-analysis.  The final judgment for inclusion on the remaining 11% of articles was made via consensus.  The senior author and a graduate student were in agreement on 91% of the codes for relevant variables.  Coding discrepancies were resolved via post hoc discussion to consensus. 

Criteria for Inclusion


Four criteria were used for inclusion in the meta-analysis.  First, enough information needed to be reported in the study in order to calculate an ethnic or gender standardized difference score.  There were only two instances in which ds were directly reported in an article (Goldstein et al., 1998 and Goldstein et al., 2001).  In order for all other studies to be included, information needed to be reported on subgroup Ns, means, and standard deviations, or have t, F, or r statistics that were subsequently transformed to values of d (Hunter & Schmidt, 2004).

Second, data had to be gathered on homogeneous samples of either job applicants or job incumbents.  We did not include data from studies in which the participants were students (e.g., Schleicher, Day, Mayes, & Riggio, 2002) nor were studies included if the sample was restricted in terms of only including problem performers or disadvantaged individuals as was the case in Jaffee, Cohen, and Cherry (1972).  Third, we required that effect sizes (d) or other similar statistics (e.g., t, F) from samples be independent.  That is, we did not allow multiple effect sizes from a given sample to be coded as representing independent samples (e.g., Moses, 1973; Fiedler, 2001).  Moses (1973) reported two sequential assessment centers, so we coded the initial assessment as it was the least range restricted.  Fiedler (2001) reported both independent and consensus OARs. We only included the consensus OAR in the current study.  Finally, Goldstein et al. (1998) and Goldstein et al. (2001) examined subgroup differences in assessment center exercises and competencies, respectively, using the same data set.  The information needed to calculate d from this data set was provided in Goldstein et al. (1998).  Lastly, only studies that explicitly labeled the selection device an assessment center were included.  
Validity Check of the Data
We also conducted a bare-bones meta-analysis of the validity estimates from our studies.  This gave us the opportunity to examine this characteristic of our studies, compare it to the literature on assessment centers, and help ensure that our sample was reasonably representative of the literature in this area.  We used criterion variables of job performance and career advancement/promotions.  The overall results indicated a mean validity of .34 (K = 9, N = 39,299).  However, these results were strongly influenced by Ramos’ (1992) large N study.  Overall results without these data resulted in a mean observed validity of .26 (K = 8, N = 2,117).  Thus, our results were similar to the overall mean observed meta-analytic validity of .22 from Hardison and Sackett (2004).  We were also able to analyze studies that examined only job performance as a criterion variable and found a mean observed validity of .25 (K = 7, N = 1,681).  Again, our results are similar to the mean observed validity for predicting job performance of .20 (Hardison & Sackett, 2004).  Finally, we had two studies that reported measures of job advancement/promotions.  One study reported a validity of .26 (Shore, 1992), whereas the other study reported a validity of .35 (Ramos, 1992).  These estimates are also reasonably similar to the observed validity for promotions of .25 (Hardison & Sackett, 2004).  Overall, our results do not appear to come from an atypical sample of studies.

Results

We used the Hunter and Schmidt (2004) approach to meta-analysis. Meta-analytic findings for Black-White d and a possible d moderator are presented in Table 1.  There were enough studies available to calculate a Hispanic-White d but not enough for moderator analysis. These findings are also presented in Table 1.  Results for Male-Female comparisons are presented in Table 2.  
Black-White Samples


The overall meta-analytically derived Black-White d was .52.  There was a moderate amount of variance in study results (.023) even after the influence of sampling error was removed.  This suggests that moderators may help account for the variability in average Black-White mean differences.  We note the value of .52 (K = 17, N = 8,210) is consistent with our hypothesis, and it does not appear to be strongly supportive of the current prevailing view of low assessment center adverse impact potential.  


Sample type (applicants or job incumbents) was examined to determine its possible influence on Black-White d.  The results supported moderation in the expected direction, such that the applicant sample d was .56, whereas the incumbent samples yielded a d of .32, though sample sizes were not large.  

Hispanic-White Samples

The Hispanic-White d was .28 (K = 9, N = 40,591).  This point estimate includes a large (N = 36,613) sample (Ramos, 1992).  Excluding this study, the White-Hispanic mean d was .40 (K = 8, N = 3,978).  Thus, the Ramos study had a moderate amount of influence on the Hispanic-White d. 

Male-Female Samples


The meta-analytically derived Male-Female d of -.19 suggests that, on average, Females outperformed Males in assessment centers, though the effect size was not large.  The relatively small magnitude of d was consistent with our expectations.  There was a substantial amount of variance in study results (.051) after controlling for sampling error.  This suggests that moderators likely accounted for the variability in average Male-Female ds.  


The same sample type (applicant or incumbent) moderator used for analyzing Black-White d was examined to determine if it had a similar influence on the Male-Female d.  Two studies reported an overall Male-Female d, but they could not be included in the moderator analysis because it could not be determined whether participants were applicants or employees. The applicant sample d was -.20 (K = 9, N = 6,984), whereas the incumbent sample d was -.23 (K = 7, N = 1,759).  Thus, there was no support for applicants being associated with larger ds in this case, though sample sizes were not large for this moderator.  

Discussion


As noted earlier, many researchers tend to believe assessment center adverse impact (actual or potential) is small or substantially smaller than for measures of general cognitive ability.  Our results suggest that such statements may depend upon which groups are involved (e.g., Blacks, Females).  Our results were not strongly supportive of the prevailing view that Black-White differences in assessment centers are small.  Our overall Black-White d (.52) was higher than many scholars and practitioners might expect.  Further, this d may be conservative as it is influenced by range restriction.  As noted in the discussion of the sample type moderator, our expectations (supported by the data) are that applicant population ds may be even larger (i.e., .56 versus .32 for incumbents). 
One can illustrate how a d of .6 might influence adverse impact in hiring.  Assuming that one hires 10% of the majority group, one would expect to hire 3% of the minority group (Sackett & Ellingson, 1997).  This would lead to an adverse impact ratio of .30, which is below the value of .80 that is sometimes used to indicate adverse impact.


The comparison of assessment centers to tests of cognitive ability may also be important. Most of the jobs in our database involved managerial selection and thus can be thought of as jobs of at least medium complexity.  We noted earlier that medium complexity ds for tests of cognitive ability were associated with a Black-White estimate of d = .73 (Roth et al., 2001).  This estimate was based on job applicants only and therefore is not downwardly biased by this factor.  Our estimate of .56 for job applicants is closer to the value of .73 than many decision-makers might assume and, hence, decision-makers may be surprised by a more modest reduction in ethnic subgroup adverse impact than they had expected.  Given the high cost of developing and administering assessment centers (approximately 10+ times as expensive as paper and pencil tests as noted above), such a result might greatly surprise decision makers.


The adverse impact potential of assessment centers appears to be lower for other protected groups.  This study also provides the first summary statistic for Hispanic-White ds (.28, or .40 without the study by Ramos, 1992), though it was based on only nine studies (or 8 without Ramos).  These values are rather encouraging and suggest that assessment centers may be associated with somewhat lower adverse impact potential for Hispanics.  Further, it is interesting to note that the value of .28 (or .40) for Hispanics is notably smaller than the “industrial samples” value of d = .83 (K = 14, N = 313,635) for Hispanic-White differences on all measures of general cognitive ability or d = .58 (K = 11, N = 6,133) for measures of general cognitive ability without samples based on the Wonderlic (Roth et al., 2001). 
This study also provided the first quantitative summary of Male-Female ds across assessment centers.  Females, on average, scored somewhat higher than Males (d = -.19).  This finding is consistent with Schmitt et al.’s (1996) findings that differences between gender subgroups were smaller than for ethnic subgroups across selection devices.  As noted earlier, it may also be consistent with the fact that women have higher levels of affiliation, sensitivity, and nurturance (Sackett & Wilk, 1994) that may yield higher scores when rating managerial competence for certain dimensions. 

Our moderator analysis was also interesting, though limited by small sample size.  We posited that incumbent samples were more likely to be range restricted than applicant samples because participants have already been selected on prior selection devices that tend to restrict d.  The d for applicant samples was larger than the incumbent samples for Black-White differences (.56 versus .32), though substantial differences were not found for Males versus Females.  Limitations


All studies have limitations, and we note two.  First, we were able to identify 27 studies overall for inclusion, of which 17 studies provided data for Black-White comparisons, 9 for Hispanic-White comparisons, and 18 for Male-Female comparisons.  Thus, many of our statistics are somewhat tentative and speak to the need for further research on this topic.  We did contact a number of authors seeking additional subgroup information for studies that did not originally report sufficient summary data, but results were disappointing.  This further magnifies the need for basic subgroup information to be reported in each primary study.  Although the sample sizes obtained for this meta-analysis are somewhat small compared to those found in cognitive ability research, we again note that assessment centers are much more expensive to develop and administer than tests of general cognitive ability and the number of studies used in this meta-analysis is in line with other similar efforts (e.g., the work samples meta-analysis of Roth, Huffcutt, & Bobko, 2003).  Second, we were unable to conduct an examination of subgroup ds at the competency and exercise levels due to the small number of studies available with enough information to calculate various competency/KSA level ds. 

Future Research



More primary research is needed that examines and reports subgroup differences in assessment centers. We hope that this meta-analytic review will encourage much more, as well as a closer, examination of this issue.  An important first step is the reporting of demographic information. 



There were some studies that examined gender and ethnicity issues in assessment centers but did not report sufficient basic information to calculate subgroup mean differences.  We recommend that researchers include sample demographic information as well as means and standard deviations for each demographic subgroup at the OAR, exercise, and competency/KSA cluster levels so that a critical mass of studies can be collectively examined.  


The problem was especially pronounced at the competency and exercise score levels.  These are areas that are very important for additional research, including a taxonomic investigation of the underlying constructs being measured by each exercise (and the effects on d).  Such research has long been needed to help researchers understand what constructs are being measured by many applied psychology methods (e.g., see the call by Hunter & Hunter, 1984; as well as Bobko, Roth, & Potosky, 1999; Schmidt & Hunter, 1998).


More research is needed that examines the moderators of d.  Possible moderators that would be interesting include assessment center purpose (i.e., development versus selection - and the identification of particularly high-level talent might be an important subissue), exercise type, how OARs are calculated, and job stereotype.  Developmental assessment centers might be more apt to focus on encouraging applicants rather than focusing on hiring the best performers; in turn, rating patterns could be more lenient for the developmental centers.  Further, exercise type (e.g., paper and pencil personality tests v. behavioral assessments v. more cognitively loaded exercises) might moderate results.  For example, more cognitively loaded exercises might be associated with larger ds (e.g., Goldstein et al., 1998).  


How OARs are calculated (e.g., clinical versus mechanical) may also result in moderation.  We offer competing hypotheses.  First, clinical OARs could introduce more subjectivity and negative bias into the process compared to more mechanical methods.  In this case, one might expect that mechanical ratings would yield smaller subgroup differences.  Alternatively, a reviewer noted that he/she would argue that “in practice, clinical judgments often diminish subgroup differences because of the emphasis on avoiding prejudice and encouraging diversity.”  Relatedly, it is also possible that clinical ratings could allow assessors to focus on or emphasize non-cognitively saturated parts of the assessment center to decrease subgroup differences.  In this case, mechanical combination would be associated with larger ds. Additionally, it may be interesting to examine the issue of job stereotype and its possible influence on subgroup d.  For example, the job of teacher may be thought of as a more stereotypically “Female” job, and one might hypothesize that Females would receive better assessment center ratings for this type of job. 

Conclusion


The major conclusion of this study is to question, using meta-analysis, the assumption that assessment centers are associated with low or relatively low levels of adverse impact potential.  Our results indicate that Black-White mean differences for assessment centers are not as “small” as suggested by a number of researchers.  On the other hand, mean standardized differences were substantially lower for Hispanics (relative to Whites).  Also, on average, Females outscored Males in assessment centers.  Further, this study points out the limited number of available studies conducted in the last 40 years of assessment center research that contain enough basic information necessary to examine subgroup differences.  This paper is offered as a first step in encouraging further examination of this topic.  The cautionary implication for practice is that decision makers should not necessarily expect small standardized Black-White differences for assessment centers in spite of the fact that previous work has declared assessment centers to be low in adverse impact potential.  We have also offered an initial quantitative assessment of Hispanic-White and Male-Female mean differences for assessment center ratings.  We hope this study encourages future research on this important topic. 

References
*Anderson, N., Lievens, F., van Dam, K., & Born, M. (2006). A construct-driven investigation 


of gender differences in a leadership-role assessment center. Journal of Applied 


Psychology, 91, 555-566.

Arthur, W., Jr., Day, E. A., McNelly, T. L., & Edens, P. S. (2003). A meta-analysis of the


criterion-related validity of assessment center dimensions. Personnel Psychology, 56, 


125-154. 

Baron, H., & Janman, K. (1996). Fairness in the assessment centre. In C. L. Cooper & I. T. 


Robertson (Eds.). International Review of Industrial and Organizational Psychology (pp 


61-113). New York: Wiley.  

*†Bobrow, W., & Leonards, J. S. (1997). Development and validation of an assessment 
            center during organizational change. Journal of Social Behavior & Personality, 
            12, 217-236.

Bobko, P., Roth, P. L., & Potosky, D. (1999). Derivation and implications of a meta-analytic 


matrix incorporating cognitive ability, alternative predictors and job performance. 


Personnel Psychology, 52, 561-589.

Borman, W. C., Hanson, M. A., & Hedge, J. W. (1997). Personnel selection. Annual Review of 


Psychology, 48, 299-337.

Cascio, W. F., & Aguinis, H. (2005). Applied psychology in human resource management (6th 


Ed.). Upper Saddle River, NJ: Pearson Prentice Hall. 

*†Cook, C. D. (1984). The validation of an assessment center procedure for the early 


identification of supervisory job performance and potential for advancement.  


Unpublished doctoral dissertation, University of Wisconsin-Madison, Madison, 


Wisconsin.

*Coughlin, J. F. (1997). Peer-assessment and learning in a technology-assisted leadership


development center. Unpublished doctoral dissertation, George Mason University, 


Fairfax, VA.

*Fiedler, A. M. (2001). Adverse impact on Hispanic job applicants during assessment center 


evaluations. Hispanic Journal of Behavioral Sciences, 23, 102-110.

*†Garavan, T. N., & Morley, M. (1998). Graduate assessment centers: An empirical 


investigation of effectiveness. Education + Training, 40, 206-219.

Gatewood, R. D., Feild, H. S., & Barrick, M. (2008). Human resource selection, 6th ed. 


Mason, OH: Thomson South-Western.

Gaugler, B. B., Rosenthal, D. B., Thornton, G. C., III, & Bentson, C. (1987). Meta-analysis of 


assessment center validity. Journal of Applied Psychology, 72, 493-511.

*†Goldstein, H. W., Yusko, K. P., Braverman, E. P., Smith, D. B., & Chung, B. (1998). The role 


of cognitive ability in the subgroup differences and incremental validity of assessment 


center exercises. Personnel Psychology, 51, 357-374.

Goldstein, H. W., Yusko, K. P., & Nicolopoulos, V. (2001). Exploring black-white subgroup 


differences of managerial competencies. Personnel Psychology, 54, 783-807.

Grove, W. M., & Meehl, P. M. (1997). Comparative efficiency of informal and formal prediction

procedures: The clinical-statistical controversy. Psychology, Public Policy, and Law, 2, 293-323.

*Halman, F., & Fletcher, C. (2000). The impact of development centre participation and the role of individual differences in changing self-assessments. Journal of Occupational and Organizational Psychology, 73, 423-442.

Hardison, C. M., & Sackett, P. R. (2004). Assessment center criterion related validity: A meta-

analytic update. Paper presented at the 2004 meeting of the Society for Industrial 


and Organizational Psychology, Chicago, IL.

Heneman, H. G., III, & Judge, T. A. (2006). Staffing organizations, 5th ed. Boston: McGraw-Hill 


Irwin. 

Hough, L. M., & Oswald, F. L. (2000). Personnel selection: Looking toward the future—


Remembering the past. Annual Review of Psychology, 51, 631-664. 

Hough, L. M, Oswald, F. L, & Ployhart, R. E. (2001). Determinants, detection and amelioration 

of adverse impact in personnel selection procedures: Issues, evidence and lessons 

learned. International Journal of Selection & Assessment, 9, 152-194

*†Huck, J. R., & Bray, D. W. (1976). Management assessment center evaluations and 


subsequent job performance of white and black females. Personnel Psychology, 29, 13-


30.

Huffcutt, A. I., & Roth, P. L. (1998). Racial group differences in interview evaluations. Journal


of Applied Psychology, 83, 179-189.

Hunter, J. E., & Hunter, R. F. (1984). Validity and utility of alternative predictors of job  


performance. Psychological Bulletin, 96, 72-98.

Hunter, J. E., & Schmidt, F. L. (2004). Methods of meta-analysis: Correcting for error and bias 


in research findings (2nd Ed). Newbury Park, NJ: Sage.

*Confidential technical report (2006a). 

*Confidential technical report (2006b). 
*Confidential technical report (2007a). 

*Confidential technical report (2007b). 
Jaffee, C. L., Cohen, S. L., & Cherry, R. (1972). Supervisory selection program for 


disadvantaged or minority employees. Training and Development Journal, 26, 22-27.

Kahneman, D., Slovic, P., & Tversky, A. (1982). Judgment under uncertainty: Heuristics and 


biases. Cambridge, UK: Cambridge University Press.

*Krajewski, H. (2006a). Unpublished dataset.

*Krajewski, H. (2006b). Unpublished dataset.

Landy, F. L., & Conte, J. M. (2007). Work in the 21st century: An introduction to industrial and 
organizational psychology, 2nd ed. Malden, MA: Blackwell Publishing.

*Ladd, T. (2006). Unpublished dataset.

Lievens, F., & Thornton, G. C., III. (2005). Assessment centers: Recent developments 


in practice and research (pp. 243-264). In A. Evers, O. O. Smit-Voskuijl, & N. Anderson 


(Eds.) The Blackwell handbook of personnel selection. Boston: Blackwell.

*Moses, J. (1973). The development of an assessment center for the early identification of 


supervisory potential. Personnel Psychology, 26, 569-580.

*O’Leary, R. S., O’Leary, B. S., & MacLane, C. N. (2004, April). Weighting content valid 


composites: A cautionary note on unit weights. Paper presented at the Nineteenth Annual 


Meeting of the Society for Industrial and Organizational Psychology, Chicago, IL.

*†Parker, T. C. (1980). Assessment centers: A statistical study. The Personnel Administrator, 


65-67.

*†Pynes, J. E. (1988). The predictive validity of an assessment center for the selection of entry-


level law enforcement officers. Unpublished doctoral dissertation, Florida Atlantic 


University, Boca Raton, Florida.

*†Ramos, R. A. (1992). Testing and assessment of Hispanics for occupational and management 


positions: A developmental needs analysis. In K. F. Geisinger (Ed.), Psychological 


testing of Hispanics (pp. 173-193). Washington, DC: American Psychological 


Association.

Reilly, R. R. (1996). Alternative selection procedures. In R. S. Barrett (Ed). Fair employment


strategies in human resource management (pp. 208-221). Westport, CT: Quorum 


Books/Greenwood Publishing Group, Inc.

Robertson, I. T., & Smith, M. (2001). Personnel selection. Journal of Occupational and 


Organizational Psychology, 74, 441-472.

Roth, P. L., BeVier, C. A., Bobko, P., Switzer, F. S., III, & Tyler, P. (2001). Ethnic group 


differences in cognitive ability in employment and educational settings: A meta-analysis. 


Personnel Psychology, 54, 297-330.
Roth, P. L., Huffcutt, A. I., & Bobko, P. (2003). Ethnic group differences in measures of job 


performance: A new meta-analysis. Journal of Applied Psychology, 88, 694-706.

Roth, P. L., Van Iddekinge, C. H., Huffcutt, A. I., Eidson, C. E., Jr., & Bobko, P. (2002). 


Correcting for range restriction in structured interview ethnic group differences:


The values may be larger than researchers thought. Journal of Applied Psychology, 87, 


369-376.

Sackett, P. R., & Ellingson, J. E. (1997). The effects of forming multi-predictor composites on group differences and adverse impact. Personnel Psychology, 50, 707-721.
Sackett, P. R., Schmitt, N., Ellingson, J. E., & Kabin, M. B. (2001). High-stakes testing in 


employment, credentialing, and higher education. American Psychologist, 56, 302-318.

Sackett, P. R., & Wilk, S. L. (1994). Within-group norming and other forms of score adjustment 


in preemployment testing. American Psychologist, 49, 929-954.

Salgado, J. F. (1999). Personnel selection methods. In Cooper, C. L. & Robertson, I. T. (Eds),  


International review of industrial and organizational psychology, 14, (pp. 1-


54). New York: John Wiley & Sons Ltd. 

Schleicher, D. J., Day, D. V., Mayes, B. T., & Riggio, R. E. (2002). A new frame for frame-of-


reference training: Enhancing the construct validity of assessment centers. Journal of 


Applied Psychology, 87, 735-46.

Schmidt, F. L., & Hunter, J. E. (1998). The validity and utility of selection methods in personnel 


psychology: Practical and theoretical implications of 85 years of research findings.  


Psychological Bulletin, 124, 262-274.

*Schmitt, N. (1993). Group composition, gender, and race effects on assessment center ratings. 


In H. Schuler, J. L. Farr, & M. Smith (Eds.). Personnel selection and assessment: 


Individual and organizational perspectives. Hillsdale, NJ: Erlbaum.

Schmitt, N., Clause, C. S., & Pulakos, E. D. (1996). Subgroup differences associated with 


different measures of some common job relevant constructs. In C. L. Cooper and I. T. 


Robertson (Eds.). International Review of Industrial and Organizational Psychology, 


11, 115-137.

Schmitt, N., & Noe, R. A. (1986). Personnel selection and equal employment opportunity. In C. 

L. Cooper and I. T. Robertson, (Eds.) International review of industrial and organizational psychology (pp. 71-116). New York: Wiley.

*†Shore, T. H. (1992). Subtle gender bias in the assessment of managerial potential. Sex Roles, 


27, 499-515. 

*Silvester, J., & Dykes, C. (2007). Selecting political candidates: A longitudinal study of 


assessment centre performance and political success in the 2005 UK General Election. 


Journal of Occupational and Organizational Psychology, 80, 11-25.

*Thornton, G. C., III, & Morris, D. M. (2001). The application of assessment center technology 


to the evaluation of personnel records. Public Personnel Management, 39, 57-68.

Thornton, G. C., III, & Rupp, D. (2006). Assessment centers in human resource management: 


Strategies for prediction, diagnosis, and development. Mahwah, NJ: Erlbaum.

*†Tyler, C. L. (2003). The predictive validity and adverse impact of an assessment center, a 


multirater appraisal system and top-down appraisal for selecting retail managers. 


Unpublished doctoral dissertation, Florida Atlantic University, Boca Raton, FL.

*Walsh, J. P., Weinberg, R. M., & Fairfield, M. L. (1987). The effects of gender on assessment 


centre evaluations. Journal of Occupational Psychology, 60, 305-309.

*Articles that had information available to extract demographic group ds and were therefore included in the meta-analytic review.

†Subset of articles included in meta-analysis that also contained criterion validities.

Table 1

Meta-Analysis of Assessment Center Standardized Subgroup Differences for Ethnicity

Analysis

Mean d
K
N
     Var.

 80% CRI
% SE

Black-White

Overall


.52

17
8,210
     .023
.33 - .72
27% 



_____________________________________________________________

Black-White 

Applicants

.56

10
3,682
     .010
.42 - .69
51%

Incumbents

.32

 6
1,689  
     .037
.07 - .59
28%



_____________________________________________________________


Hispanic-White

Overall


.28

9
40,591
    .002

.23 - .33
 37% 

No Ramos

.40

8
  3,978
    .003

.33 - .46
 77%



_____________________________________________________________

Note: Mean d is calculated using the observed d across studies, K is the number of coefficients, N is the number of participants, Var. is the variance of the estimate of d for the corrected coefficient without sampling error, CRI is an 80% credibility interval, and % SE is the percent of sampling error.

Table 2

Meta-Analysis of Assessment Center Standardized Subgroup Differences for Gender 

Analysis
 Mean d
 K
   N
     Var.

80% CRI
% SE

Overall

 -.19

18
12,128
    .051
  
-.47 - .10
11% 



___________________________________________________________

Applicants
 -.20

  9
6,984
    .041

-.45 - .06
 11%

Incumbents
 -.23

  7
1,759 
    .185

-.78 - .23
   8%

Note: Mean d is calculated using the observed d across studies, K is the number of coefficients, N is the number of participants, Var. is the variance of the estimate of d for the corrected coefficient without sampling error, CRI is an 80% credibility interval, and % SE is the percent of sampling error.
