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Abstract
Introduction

Over the past few decades, assessment centers have become a popular method of assessing behavior
for recruitment, recognition, & development around the world (Krause, Rossberger, Dowdeswell,
Venter, Joubert, 2011; Lowry, 1997; Thornton & Byham, 1982). This popularity can be attributed to
several factors, including; Multiple methods used in assessment centers have been shown to have
little adverse effect & to be able to predict a variety of performance measures (Thornton & Rupp,
2006), to have high predictive validity coefficients ranging from 0.37 to 0.52 (Gaugler, Rosenthal,
Thornton & Bentson, 1987; Rupp Thornton & Gibbons, 2008; Thornton & Gibbons, 2009), to
demonstrate high criterion-related validity (Schmitt, Gooding, Noe & Kirsch, 1984) while also
having content validity (Gaugler, Rosenthal, Thornton, & Bentson, 1987; lles, 1992). In addition,
simulations, which are an essential part of assessment centers, are more accurate in assessing
candidates’ job situations & conditions (Lievens & Schollaert, 2011; Thornton & Rupp, 2006).
Although assessment centers are usually costly in terms of time, effort, & money, their excellent
predictive validity & other strengths make them worthwhile (Krause, et al., 2006). Accordingly,
there is general agreement that assessment center ratings predict job-relevant measures such as job
performance or educational success (Hermelin, Lievens & Robertson, 2007; Sackett, Shewach, &
Keiser, 2017). Undoubtedly, the use of the results of the ratings of applicants in the assessment
center is acceptable when the collected data have adequate reliability & validity. Without an
acceptable level of reliability, the question of the validity & appropriateness of the ratings is limited.
On the other hand, without validity, the results of the assessment cannot be used (Whetzel, &
Wheaton, 2007). Regardless of the purpose for which an assessment center is designed, evidence
supporting validity in the main constructs measured is always relevant & meaningful (Thornton,
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Rupp, & Hoffman, 2015). Of course, it is generally assumed that content validity, criterion validity,
& construct validity & their estimation are related to each other, & it can be logically assumed that
the existence of two of them necessarily proves the third (Arthur, Woehr, & Maldegen, 2000).
Therefore, if a center has content validity & criterion validity, it can be logically assumed that this
center also has construct validity. Although research has shown the content & criterion validity of
assessment centers, the results regarding the construct validity of assessment centers have been less
promising (Thornton, & Mueller-Hanson, 2004; Lievens & Christiansen, 2012; Jackson,
Michaelides, Dewberry, Nelson, & Stephens, 2022). Accordingly, some researchers have focused on
a variety of methodological approaches to address the construct validity problem of assessment
centers. However, these efforts have failed to address the construct validity problem of assessment
centers. Some researchers have suggested eliminating dimensions from assessment center studies &
focusing only on exercises (Jackson, Barney, Stillman, & Kirkley, 2007; Neidig, & Neidig, 1984;
Dewberry, 2024). Such a view is probably unacceptable because it contradicts the main purpose of
assessment centers, which is to measure the position of assessees on various dimensions required for
job performance (Bowler, & Woehr, 2006, 2009). According to some researchers, the lack of clear
separation of sources of variance has led to the wandering of efforts to assess the construct validity
of assessment centers. To establish construct validity, both convergent & discriminant validity are
required (Campbell, & Fiske, 1959). Convergent validity is observed when scores on the same
construct are consistent despite the use of different measurement methods (e.g., different raters,
multiple measures, etc.) (Kraiger & Teachout, 1990; Marcoulides, 1989). Discriminant validity is
observed when individuals are differentially rated on different trait measures of the measure (Kraiger
& Teachout, 1990). Generalizability theory provides a way to examine both types of
convergent/discriminant validity(Kraiger & Teachout, 1990 & Winfred, Woehr, & Maldegen, 2000).
The main objective of this study was to use generalizability theory to examine the reliability &
convergent/diagnostic validity of ratings from a government organization's assessment center.

Method

To study generalizability, data on 340 managers, who were rated on a 9-point scale (1 to 9) based on
five competency dimensions (planning, leadership, problem recognition, innovation, & decision-
making) by six raters using different methods (group exercise, group discussion, interview, &
questionnaire), were extracted from the organization's Manager Competency Database & analyzed
based on a completely randomized crossed design with 5 dimensions (D), 6 methods (E), & 340
managers (P) using the EduG program (Cardinet, Johnson, & Pini, 2010). In the present study,
variability due to individuals does not contribute to the formation of error variance because
individuals are the objects being measured & are expected to appear differently; therefore, a
sufficiently large variance component for individuals indicates convergent validity (Kraiger &
Teachout, 1990; Marcoulides, 1989), & the degree of consistency in the ratings of managers by
different raters provides evidence of discriminant validity (Kraiger & Teachout, 1990).

Results

The variance component estimates showed that the main effect of dimensions accounted for 13.4%
of the variance. This is evidence that performance varies across individuals in terms of the
dimensions measured. While the value attributed to raters (methods) is about 0.3%, indicating that
ratings made by raters vary very little across measurement methods (group exercises, interviews).
The highest percentage of variance in the main effects belonged to the individual factor, so that this
effect accounted for 29% of the total variance, which indicates that a high proportion of the variance
in ratings is due to differences between individuals in terms of the competencies measured in this
design. In other words, it can be said that the center's evaluators generally acted differently in
evaluating managers in terms of the competencies measured & rated their performance differently, or
that managers were different in terms of the competency under study. Since in this study, managers
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constitute the object of measurement & not the error, such variability is desirable. Finally, a little
more than 36% of the total variance is related to the residual or address. That is, the proportion of
variance that is accounted for by the three-way interaction of individuals, raters (methods), &
dimensions, or other systematic or unsystematic sources of variability that are not measured in this
design. Therefore, there are other important sources of variance that are not accounted for by
differences between managers, differences between raters (methods), differences between
dimensions, or their two-way interaction, & are considered undesirable in this design. In accordance
with the convergent-diagnostic validity approach using the components of generalizability theory
(Kraiger & Teachout, 1990; Marcoulides, 1989; Winfred, et al., 2000), examination of the estimated
variance components for the main effects & interaction effects yielded a relatively clear pattern in
support of the validity of the ratings of the studied dimensions. The main effect related to
dimensions accounted for a relatively high percentage of the total variance. This indicates that
performance varies along the dimensions under study; also, the interaction effect between
dimensions & individuals explained slightly more than 15% of the total variance. The variance
associated with this interaction indicates the extent to which individuals' performance is segregated
& different along the dimensions. This component essentially indicates the discriminant validity
across dimensions; therefore, performance along the dimensions has a relatively high variability;
That is, as expected, the ratings well reflect the latent individual differences in the dimensions under
study (evidence of diagnostic validity). Also, the findings showed that 29% of the variance in the
total ratings is due to the main effect of individuals. This effect indicates that the evaluators acted
differentially in evaluating the performance of the evaluation center managers.

Discussion

According to the findings, the differential variance estimate (0.44) is much higher than the sum of
the relative error variances (0.11) or the sum of the absolute error variances (0.16) of the
instrumental aspects. Also, the values of the two relative & absolute G coefficients were obtained as
0.80 & 0.73, respectively. The value of the relative coefficient is around the conventional value of
0.8 (Cardinnet, 2010). Based on this coefficient, 80% of the observed variance in the average ratings
is attributed to the true score & 20% is related to the interaction between individuals x dimensions x
rater & unspecified aspects that reduce the accuracy of individual results; therefore, in general, the
rating methods & measurement accuracy with this number of measurement dimensions &
method/rater are relatively satisfactory & can provide a reliable rating of individuals' performance.
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Table 1. Dimensions & methods studied in the generalizability design

Dimensions Group Exercise Discussion Interview Questionnaire
Planning v v v

Decision making v v v v
Leadership v v

Problem identification v v v v
Innovation v v
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Table 2. Sources of variability of two facets crossed design with five dimensional levels & two assessor

levels (methods)
Source of Variance Type of Variance Component Description

Persons (P) Universe score variance The object of measurement

Condition: Fixed effect for all persons due to behavioral
inconsistency across dimensions

Dimensions (D)

Evaluators (Exercises) (E) Fixed effect for all persons due to rater severity/leniency

PxD Instability in an individual's behavior across dimensions

PxE Instability in evaluator judgment of a specific individual’s
behavior

ExD Fixed effect for all persons due to differences in evaluator

severity/leniency across dimensions

Residual including the interaction of all three facets,

P D xE, Unspecified or Error unmeasured facets, or random events
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Figure 1. Venn diagram of the sources of variance of the generalizability design
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Table 3. Mean & (standard deviation) of the dimensions' & assessors' (methods) facets

Dimension 1 (Group Exercise) 2 (Interview) Mean Standard deviation
Planning 4,01 4,08 4.04 1.19
Innovation 4.74 4.40 4.57 1.00
Leadership 3.86 3.11 3.48 131
Problem solving 441 4.26 4.34 1.04
Decision making 4.61 4.80 4.71 1.05

Mean 4.33 4.13

Standard deviation 1.10 1.30
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Table 4. Summary of ANOVA for two facets crossed design

. Variance component Percentage of total Standard error of
Source of Variance estimate variance (%) measurement
Persons (P) 0.44 29.0 0.04
Methods / Evaluators (E) 0.01 0.3 0.02
Dimensions (D) 0.20 13.4 0.14
Persons x Methods / Evaluators (PE) 0.02 1.3 0.01
Persons x Dimensions (PD) 0.23 154 0.02
Methods / Evaluators x Dimensions (ED) 0.07 4.4 0.04
Persons x Methods x Dimensions (PED) 0.55 36.2 0.02
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Table 5. Results of the generalizability study of two facets crossed design
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a 3 4 14 < <
(%]
Persons (P) 0.44
Methods/
Evaluators (E) 0.00 16
Dimensions (D) 0.04 25.2
Persons x Dimensions (PD) 0.05 0.05 41.9 0.05 289
Persons x Evaluators (PE) 0.01 8.7 0.01 6.0
EvaluatorsxDimen
sions (ED) 0.01 41
Persons x Evaluators x 0.05 0.05 494 0.05 341
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