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The purpose of this study was to determine the efficiency and equity of general mental ability (GMA) in a nontraditional employment setting—professional football. The National Football League (NFL) uses a measure of GMA, the Wonderlic Personnel Test, to evaluate potential draftees in an assess- ment-style environment. A total of 762 NFL players, represented from three draft classes, were in- cluded in our sample. In terms of efficiency, results indicated that GMA was unrelated to (a) future NFL performance, (b) selection decisions during the NFL Draft, and (c) the number of games started in the NFL. In regards to equity, differential prediction analyses by race suggested only the existence of intercept bias. The implications of these findings to the NFL and the selection literature are further discussed.


Within a selection system, a predictor can be evaluated in terms of its efficiency and equity (Murphy, 2002). Efficiency refers to how well a measure is related to performance-related criteria such as productivity or profit. On the other hand, equity emphasizes the extent to which a measure engenders subgroup bias or discrimination against minority groups. Consequently, one can evalu- ate a measure according to these criteria and establish trade-offs to facilitate decisions for inclu- sion (Murphy, 2002).
Voluminous empirical research supports the validity of general mental ability (GMA) as a pre- dictor of job performance (e.g., Schmidt & Hunter, 1998; Viswesvaran & Ones, 2002). To that end, GMA consistently demonstrates the strongest criterion-related validity of existing predictors (Murphy, 2002; Ree, Earles, & Teachout, 1994; Schmidt, 2002; Schmidt & Hunter, 1998). Spe- cifically, meta-analytic estimates of this relationship typically result in an uncorrected validity co- efficient of approximately .30 (Bobko, Roth, & Potosky, 1999) and a corrected validity coefficient of .51 (Schmidt & Hunter, 1998). However, ethnic group differences associated with measures of
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GMA have garnered substantial attention (e.g., Herrnstein & Murray, 1994). Given the legal land- scape and a demographic shift to a more diverse workforce (Offermann & Gowing, 1993; Outtz,
2002), the potential for adverse consequences to minorities is a probable deterrent against the use of GMA in selection contexts (e.g., Outtz, 2002; Schmitt, Rogers, Chan, Sheppard, & Jennings,
1997). Despite these concerns, GMA is still a frequently assessed predictor in a wide range of em- ployment settings.
For example, the National Football League (NFL) administers a GMA instrument to collegiate prospects at its annual NFL Combine, held approximately 2 months before the NFL Draft. Consis- tent with more traditional employment settings, the incorporation of GMA in this context is likely predicated on the assumption that more intelligent players will acquire positional-related knowl- edge more quickly and be able to use this knowledge to perform better during a game (Schmidt,
2002). Through its annual use, GMA is assumed to be a valid predictor in this context. Similar to traditional employment settings, demonstrating the validity of predictors should also be important to the NFL, especially when one considers the cost associated with signing high draft picks (e.g., first or second round). From the perspective of selection utility, a single Type 1 error could cost a team millions of dollars and be a detriment to overall team performance.
Despite the existing criterion-related validity evidence for GMA, it is unclear the extent to which these findings will generalize to a less traditional employment setting such as the NFL. The failure of existing research to examine the relevance of GMA in an occupation dominated by roles requiring employees to possess high levels of muscular strength, cardiovascular endurance, and movement quality (cf. Hogan, 1991) represents an important omission from the literature. Ac- cordingly, the purpose of this study is to determine if GMA is (a) efficient in predicting future per- formance and (b) equitable in regards to subgroup differences in the prediction of performance.
In terms of efficiency, Murphy (2002) stated that GMA is “likely to be correlated with perfor- mance in virtually any job, in part because all jobs call for some learning, judgment, and active in- formation processing” (p. 176). The positive relationship between GMA and decision making (Gully, Payne, Koles, & Whiteman, 2002), problem solving (Stevens & Campion, 1999), and the acquisition of job knowledge (Schmidt, 2002) has been empirically demonstrated in the literature. Although success in the NFL is likely a function of physical ability, GMA may also be an impor- tant determinant of performance. Specifically, NFL performance requires that players learn com- plex schemes and playbooks, understand the tendencies of the different teams they play each week, and quickly process information and adjust their play multiple times during the course of a single game. Accordingly, consistent with prior research indicating that GMA is related to job per- formance regardless of profession, setting, task composition, and level of job complexity (Schmidt & Hunter, 1998; Schmidt, Hunter, & Pearlman, 1981), there is reason to believe that GMA is an important predictor of performance in the NFL.
To assess GMA, the NFL has been administering the Wonderlic Personnel Test (WPT) at the Combine since the 1970s (Wonderlic, Inc., 2004). An online publication produced by Wonderlic, Inc. (2004), HR Measurements, stated that the WPT is an essential assessment during the Combine because “smarter people make better teammates and deliver more wins to the team.” Given the im- port of “on-the fly” processing of information, the complex schemes associated with present-day professional football, and the research suggesting that GMA is related to performance across job set- tings (Schmidt & Hunter, 1998; Schmidt et al., 1981), it is expected that GMA will possess a positive, nonzero relationship with NFL performance. Thus, the following hypothesis is offered:

H1:  GMA will be positively related to NFL performance.
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A meta-analysis by Schmidt and Hunter (1998) demonstrated that although GMA is related to performance across levels of job complexity, the relationship is stronger in more complex jobs char- acterized by greater cognitive demands. In relation to this study, certain positions may require more problem-solving and decision-making ability (e.g., quarterbacks) than other positions that primarily rely on physical attributes and instinct (e.g., running back). For example, quarterbacks must digest an offensive playbook and recall the assignments and routes of other positions during game situa- tions. In addition, they should be prepared to read defensive alignments and react to coverage within a spilt second of the play. These tasks seem to entail a higher level of learning comprehension, prob- lem solving, and decision making than other offensive and defensive positions. As a result, to the de- gree that some positions engender less complexity than others, the relationship between GMA and performance may vary by position. Based on these assertions, we offer the following hypothesis:

H2:  Position type will moderate the relationship between GMA and NFL performance, such that the relationship will be stronger for quarterbacks than other positions.


SUPPLEMENTAL RESEARCH QUESTIONS

In addition to the two hypotheses, three research questions are presented to further ascertain GMA’s efficiency and equity in the NFL. The first question pertains to determining GMA’s equity through a differential prediction analysis by race. The last two questions attempt to determine GMA’s efficiency in predicting selection in the NFL Draft and the number of games a player starts during a given NFL season. Each is further explained next.
Because we are drawing on the same population as traditional employment studies (e.g., Roth, BeVier, Bobko, Switzer, & Tyler, 2001), subgroup discrepancies in GMA should exist and be demonstrated in this study. Therefore, we refrain from formally hypothesizing racial differences in GMA—instead, we would like to determine the extent to which GMA predicts NFL perfor- mance differently for African Americans and Caucasians. The presence of bias can be determined by examining the differences in intercepts and slopes between two subgroups within a moderated regression model (Bartlett, Bobko, Mosier, & Hannon, 1978). Intercept bias exists when there are significant differences in subgroup performance. Conversely, slope bias is present when a test is predicting better for one subgroup than the other (Schmitt & Chan, 1998).
In general, few studies have detected racial differences in intercepts or slopes (Bartlett et al.,
1978). When differences do occur, however, intercept bias is found more often than slope bias (Bart- lett et al., 1978), most likely due to a lack of statistical power when constructing an interaction term to test for slope differences (Aguinis, Beaty, Boik, & Pierce, 2005). Although intercept differences are more often noted, they usually lead to the overprediction of minority group performance (Schmitt & Chan, 1998). Despite this evidence, examining differential prediction in this study is warranted because of sample and context differences. Similar to traditional settings, slope bias may exist because of existing subgroup differences in GMA (Bobko et al., 1999). On the other hand, be- cause the NFL is primarily composed of African American athletes (Bivens & Leonard, 1994), in- tercept bias may be more prevalent because African Americans are the dominant subgroup. Another difference is that the criterion in this context entails a high degree of physical ability that traditional occupations may not require for successful performance. Therefore, studies done in traditional set- tings where Caucasians are the dominant subgroup and the criterion is not largely manifested in physical ability, the results found for predictive bias (or lack thereof) may not generalize to this set- ting. Consequently, a research question is offered to determine such results.



RQ1:Does GMA differentially predict NFL performance by race?

It has been reported that some NFL teams question the validity of the WPT (Mulligan, 2004), whereas other teams consider the test results a vital part of their selection processes (Merron,
2002). Given the apparent disagreement among league decision makers over the utility of the WPT, this study sought to examine the influence WPT scores have during the draft selection pro- cess. If NFL team decision makers largely weigh the WPT when making selection decisions and subgroup differences manifest, adverse impact may be present within the selection process. On the other hand, if the WPT is not utilized during the draft process but subgroup differences exist, one should question the utility of this instrument especially if the measure is unrelated to future performance. To resolve such an issue, we propose the following research question to determine the relationship between GMA and selection in the NFL Draft.

RQ2:Does GMA affect selection in the NFL Draft?

A Wonderlic, Inc. (2005) press release suggested that a positive relationship exists between the WPT and the number of games a prospect starts during an NFL season. Unfortunately, we were unable to locate any empirical research substantiating this assertion. It is reasonable to believe that in the competitive environment of the NFL, playing time will be a direct function of a player’s per- formance. In other words, those draftees who play in more games have a greater probability of at- taining performance-related statistics. In turn, those draftees who elicit immediate playing time may be those who digested the playbook quicker and more efficiently. After all, GMA has been shown to be causally related to the acquisition of job knowledge (Schmidt, 2002). Conversely, the number of games started may be due to other facets aside from GMA. For example, where the prospect was selected in the draft may influence how many games he starts—that is, those selected higher (i.e., first or second rounds) may play more to justify their draft selection. Moreover, the de- gree of physical ability may affect how many games a prospect starts during his NFL career. Be- cause of these conflicting sentiments, we offer a final research question to determine if GMA is re- lated to the number of games started.

RQ3:Does GMA influence the number of games started in the NFL?

In sum, the purpose of this study is to investigate GMA’s efficiency and equity in the NFL. Al- though voluminous research supports the consistency of the GMA–job performance relationship across job settings, it is unclear as to whether these findings will generalize to this context. As a re- sult, we examine (a) the relationship between GMA and NFL performance, (b) whether the GMA–performance relationship is stronger for quarterbacks than other positions, (c) if GMA dif- ferentially predicts NFL performance by race, and (d) the impact of GMA on draft selection and number of games started.


METHOD Participants
A total of 762 football players, 256 selected in the 2002 NFL Draft, 257 in the 2003 NFL Draft, and 249 in the 2004 NFL Draft, were included in this study. All traditional offensive and defensive positional players were represented in the sample. However, because of low sample sizes, kickers





TABLE 1
Race Distribution by Draft Year

	Race
	2002
	2003
	2004
	Subtotal

	African American
	187 (73%)
	178 (69.3%)
	163 (65.5%)
	528 (69.3%)

	Caucasian
	64 (25%)
	70 (27.2%)
	81 (32.5%)
	215 (28.2%)

	Other
	5 (2%)
	9 (3.5%)
	5 (2%)
	19 (2.5%)

	Total
	256
	257
	249
	762




and punters were excluded. As depicted in Table 1, draftees consisted of 528 African Americans
(69.3%), 215 Caucasians (28.2%), and 19 Other (2.5%).

Measures

GMA.   Prior to the annual NFL Draft, the NFL Combine provides owners and coaches an op- portunity to evaluate prospects’ physical and mental ability. In this setting, GMA is measured with the WPT. Designed as a speeded test, the WPT is a 12-min timed test consisting of 50 multi- ple-choice and short-answer items that purport to measure verbal, numerical, general knowledge, analytical, and spatial relations. Test scores range from 1 to 50. Adult working-class norms of the WPT indicate a mean score of 21.75 and a standard deviation of 7.6 (Wonderlic, Inc., 2002). In terms of reliability, internal consistency estimates range from .88 to .94, test–retest values range from .82 to .94, and alternate form estimates range from .73 to .95 (Wonderlic, Inc., 2002). WPT data for all draftees were collected from secondary sources, CBS.sportsline.com, and NFLdraftscout.com.

NFL Performance.   To serve as criteria, statistical data from the first 3 years of performance in the NFL were collected from NFL.com and Stats.com. Collecting 3 years of performance data closely approximates a player’s average tenure in the NFL, which is about three and a half seasons (NFL Players Association, 2007). In addition, examining multiple years of performance enables us to depict the GMA–performance relationship longitudinally and apply relevant GMA–perfor- mance theories, such as Murphy’s (1989) transitional/maintenance stage theory, to explain the results.
The following NFL seasons served as data for each appropriate draft class: 2002, 2003, and
2004 seasons for the 2002 draft class; 2003, 2004, and 2005 seasons for the 2003 draft class; and
2004, 2005, and 2006 seasons for the 2004 draft class. Depending on the draft class, each year of statistical data represented Year 1, Year 2, or Year 3 of NFL performance. Before gathering the performance data, a priori decision rules were imposed. First, offensive linemen were excluded in the establishment of future NFL performance because we could not locate positive performance statistics such as pancakes or takedowns. After this decision was made, our goals were to include those statistics that were not redundant within position (e.g., we included total tackles instead of including solo and assisted tackles) and accurately portrayed performance (e.g., running back per- formance is typically evaluated by rushing and receiving production). Performance criteria col- lected by position are summarized in the appendix.



Procedure

Data were collected from nationally recognized sports Web sites such as CBS.sportsline.com, NFL.com, and NFLdraftscout.com. This information included each player’s name; position; WPT score; draft selection number in either the 2002, 2003, or 2004 NFL Draft; and performance in the NFL.
To ascertain and compare the relationship between the WPT and performance across positions,
all performance criteria within each position were standardized. We negatively coded raw scores for adverse performance criteria such as fumbles and interceptions for offensive positions (e.g., a value of 5 for fumbles was changed to –5). Subsequently, the raw scores for each draft class were transformed into z scores within each position per year. We then summed all of the representative z scores and divided this value by the number of performance criteria that position encompasses to create an overall averaged estimation of their performance per year (i.e., Year 1, Year 2, and Year
3). In general, each z score represents a player’s performance relative to other players at the same position. Player injuries were accounted for within the z score formation as missed time. That is, if a player missed games for reasons related to issues such as health or suspension, we gathered ob- jective data up to that time of injury. Such rationale is not uncommon in the NFL. For example, at the end of a season, missed time because of injury or suspension is not usually taken into account when determining individual awards such as Pro Bowl invitations or Most Valuable Player type of awards. If a player is frequently injured from year to year (indicating a trend), the player will most likely gain the title of “injury prone,” which will affect both his performance statistics and career viability in the NFL. Conversely, if a player was injured only once throughout the 3-year period, the missed time associated with the injury would not have likely influenced his z score in the other
2 years or his overall z score across the 3 years (which is explained next). Number of games started was not included in this performance metric because of the decision to control for this variable in one of the hypothesis testing.
To create an averaged performance value across all 3 years, we summed the z score totals for each year and divided this value by the total number of performance criteria. In sum, four z score performance values were created for each player: Year 1, Year 2, Year 3, and overall averaged per- formance. Similarly, z score values for games started were created for Year 1, Year 2, Year 3, and an overall averaged value across all 3 years. One undesirable result of using z scores, however, is that half of the scores in the distribution will be negative (Murphy & Davidshofer, 2001). Because we did not want to use or interpret negative performance values, the four z-score performance composites and games started values were transformed into T scores to produce the final perfor- mance estimates.
A final note pertains to the construction of our performance measures. Before creating unidimensional performance criteria, we examined the correlation matrices between each statisti- cal indicator by position and performance year. All interitem correlation means within position across performance years were moderately high: quarterbacks, .48 to .61; running backs, .58 to
.59; wide receivers, .62 to .69; tight ends, .59 to .73; defensive linemen, .41 to .51; linebackers, .38 to .51; and defensive backs, .42 to .46. In a very few occasions, however, some of the correlation coefficients within position and performance year were low, with the weakest being in the quarter- back position (Year 3, yards per attempt and completions, r = .01), defensive linemen (Year 2, forced fumbles and interceptions, r = .01), and linebackers (Year 2, forced fumbles and intercep-



tions, r = .04; Year 3, interceptions and sacks, r = .02). Despite these few instances of weak corre- lations, we feel that our unidimensional approach was preferable to a differential weighting ap- proach given the need for parsimony and efficiency (Bobko, Roth, & Buster, 2007; Schmidt & Kaplan, 1971).


Data Analysis

Bivariate correlations were calculated to determine the GMA–NFL performance relationship. Also, partial correlations were estimated to control for the number of games started. Next, moder- ated regressions were computed to determine whether the strength of the relationship between GMA and performance varied by position or race. Finally, bivariate correlations were computed to ascertain whether GMA was related to selection in the NFL Draft and the number of games started.


RESULTS Hypotheses Testing
Descriptive statistics and bivariate correlations among study variables are presented in Table 2. Before venturing into the hypotheses testing, it was interesting to find that the WPT adult work- ing-class norms and the results from our sample were quite similar (population norms, M = 21.75, SD = 7.6; sample, M = 21.04, SD = 7.15). When offensive linemen were included, the two results were nearly identical (sample, M = 21.61, SD = 7.13). These results lend confidence to the notion that this work context contains individuals that are relatively similar, in terms of GMA, to the tra- ditional employment population.
The first hypothesis stated that GMA would be positively related to NFL performance. Results indicated that the WPT was unrelated to any of the NFL performance criteria: Year 1 (r = –.02), Year 2 (r = –.02), Year 3 (r = –.06), or overall (r = –.04).
Because 3 years of performance data were gathered, it was possible to examine this relation- ship over time with varying levels of the predictor (cf. Ployhart & Hakel, 1998). As depicted in Figure 1, NFL performance was regressed on three levels of WPT scores: at the group mean and one standard deviation above and below the mean. Consistent with the results just presented, the beta weights for each level of the WPT were not significantly related to performance. The figure is interesting from the perspective that lower levels of GMA were related to higher performance, on average, and less of a decrement over time than mean or higher levels of GMA. In addition, these results contrast Murphy’s (1989) theory, which asserts that GMA is more important during the transitional stages of performance than in the maintenance stages.
To rule out possible attenuation to the GMA–performance relationship because of playing time, partial correlations were calculated to control for the number of games started for each year of performance. Similar to the previous results, the partial correlations were not significant for any performance year: Year 1 (pr = .03), Year 2 (pr = –.01), Year 3 (pr = .01), and overall (pr = .01). Thus, the number of games started has little impact on the relationship between GMA and NFL performance. Based on these results, the first hypothesis was not supported.
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TABLE 2
Means, Standard Deviations, and Correlations

Variables                                             M                   SD               1            2            3           4           5          6          7          8         9        10        11        12      13     14

1. Wonderlic Personnel Test                21.04                7.15       —
2. Race (1 = Caucasian)                        0.23                0.42      .51**      —
3. Draft selection                               128.16              74.63      .05         .14**      —
4. Year 1 NFL performance                50.00                7.04    –.02       –.12**   –.49**      —
5. Year 2 NFL performance                50.00                6.87    –.02       –.08†       –.49**   .62**      —
6. Year 3 NFL performance                50.00                7.09    –.06       –.08       –.38**   .53**    .61**     —
7. Overall NFL performance               49.27                5.93    –.04       –.10*     –.54**   .86**    .88**   .85**     —
8. Year 1 games started                       50.00                9.80    –.06       –.04       –.45**   .73**    .48**   .33**   .62**     —
9. Year 2 games started                       50.00                9.79    –.02       –.08†       –.48**   .58**    .76**   .44**   .71**   .57**     —
10. Year 3 games started                       50.00                9.77    –.08       –.07       –.47**   .49**    .61**   .74**   .73**   .43**  .61**     —
11. Overall games started                      49.05                8.12    –.06       –.08†       –.56**   .73**    .75**   .61**   .81**   .83**  .88**  .83**     —
12. Year 3 NFL status                             0.76                0.43    –.02       –.07†       –.40**   .28**    .21**     —     .30**   .23**  .20**     —     .26**     —
13. Year 4 NFL status                             0.67                0.47      .02       –.03       –.42**   .33**    .34**   .26**   .41**   .29**  .32**  .26**   .38**   .73**    —
14. Year 3 salary                            595638.61    1074759.81    –.01       –.04       –.17**   .20**    .29**   .29**   .31**   .18**  .22**  .28**   .28**     —     .09†      —
15. Year 4 salary                          1404483.54    2093745.39      .04         .04       –.15**   .22**    .26**   .33**   .33**   .16**  .23**  .27**   .27**   .04        —    .13*

Note.    Offensive linemen were excluded from this analysis. Salary measured in U.S. dollars. Sample sizes ranged from 354 to 640. NFL = National Football League.
†p < .10. *p < .05. **p < .01.
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FIGURE 1 Examining the relationship between different levels of Wonderlic Personnel Test (WPT) scores and[image: ]


NFL performance over time.


The second hypothesis stated that the strength of the relationship between GMA and NFL performance would be stronger for quarterbacks than other positions. To test this hypothesis, we performed two statistical analyses. First, bivariate correlations between WPT scores and NFL performance were conducted by position type and performance year. The results gener- ated were quite similar across all performance years; consequently, we only report those with the overall performance criterion. As shown in Table 3, no significant positive correlations were detected between the WPT and NFL performance for any position. In particular, no significant relationships were found within the quarterback position, although the strongest coefficient was found in Year 3 performance (r = .23, p = .32). Significant negative correlations were detected, however, within the tight end and defensive back positions. For the tight end position, signifi- cant negative correlations were found for two of the four performance criteria: Year 3 (r = –.35, p < .05) and overall (r = –.28, p < .10). For the defensive back position, significant negative re- lationships were found across all criteria: Year 1 (r = –.18, p < .10), Year 2 (r = –.19, p < .05), Year 3 (r = –.19, p < .10), and overall (r = –.21, p < .05). Together, these results initially sug- gest that the GMA–NFL performance relationship was not stronger for quarterbacks than other positions.
Next, a moderated regression was conducted using the quarterback position as the referent
group. Race was included as a covariate to negate any subgroup differences in GMA. Following Jaccard and Turrisi (2003), each regression model was constructed by first entering the covariate, race, and then the main effects, group-centered WPT score and the dummy-coded positions (with-
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TABLE 3
Correlations Between the Wonderlic Personnel Test and Overall National Football League (NFL) Performance by Position



Position


Overall NFL Performance


QB                                                                     .03 (n)                                                                     (32) RB                                                                      .12 (n)                                                                     (51) WR                                                                    .04 (n)                                                                     (74) TE                                                                    –.28† (n)                                                                     (41) DL                                                                      .03 (n)                                                                    (104) LB                                                                      .04 (n)                                                                     (75) DB                                                                   –.21* (n)                                                                    (120)

Note.    QB = quarterbacks; RB = running backs; WR
= wide receivers; TE = tight ends; DL = defensive line- men; LB = linebackers; DB = defensive backs.
†p < .10. *p < .05.

out quarterbacks), followed by the interaction terms. As illustrated in Table 4, only the results gathered for overall NFL performance are displayed because these results were identical to those found across performance years (i.e., Year 1–3). As can be seen, neither the main effects nor prod- uct terms were significant, leading to the conclusion that the quarterback position did not engen- der a significantly different slope than the other positions. Therefore, the second hypothesis was not supported.

Analyzing the Research Questions

The first research question inquired about whether GMA differentially predicts NFL performance by race. Because the first hypothesis was not supported, which found that GMA was unrelated to performance, differential prediction was less likely to exist. However, because the objective of this study was to evaluate GMA’s efficiency and equity in this context, it was necessary to examine dif- ferences in intercepts and slopes by race to achieve the latter goal. Before conducting this analysis, we examined subgroup differences on WPT scores, which included offensive linemen, to substan- tiate the belief that such differences exist in this context. Consistent with past GMA research (e.g., Bobko et al., 1999), Caucasians (M = 27.34, SD = 6.22) scored significantly higher than African Americans (M = 19.32, SD = 6.02) on the WPT, t(649) = –15.23, p < .001. After this was estab- lished, a moderated regression was performed that regressed each performance year on WPT scores, race, and the interaction term. As recommended by Bartlett et al. (1978), each regression model was constructed by first entering the predictor, group-centered WPT score, then race (dummy-coded), followed by the interaction term.




TABLE 4
Moderated Regression Results Examining the Influence of Position Complexity

	
	Overall NFL Performance
	

	Variables
	Step 1
	Step 2
	Step 3

	Race
	–.12**
	–.17**
	–.17**

	WPT
	
	.01
	.10

	RB
	
	–.07
	–.06

	WR
	
	–.10
	–.09

	TE
	
	–.004
	–.01

	DL
	
	–.08
	–.08

	LB
	
	–.07
	–.07

	DB
	
	–.12
	–.12

	WPT × RB
	
	
	.01

	WPT × WR
	
	
	–.02

	WPT × TE
	
	
	–.08

	WPT × DL
	
	
	–.002

	WPT × LB
	
	
	–.01

	WPT × DB
	
	
	–.14

	R2
	.02**
	.02
	.04

	Adjusted R2
	.01
	.00
	.01

	F
	7.33**
	1.24
	1.32

	 R2
	.02**
	.00
	.02


Note.    Quarterbacks were the referent subgroup. Standardized coefficients are reported. N = 490. WPT = Wonderlic Personnel Test.
**p < .01.







TABLE 5
Moderated Regression Results Examining Differential
Prediction by Race

	
	Overall NFL Performance
	

	Variables
	Step 1
	Step 2
	Step 3

	WPT
	–.050
	–.01
	.02

	Race
	
	–.12*
	–.09†

	WPT × Race
	
	
	–.08

	R2
	.003
	.02*
	.02*

	Adjusted R2
	.000
	.01
	.01

	F
	1.330
	3.70*
	3.03*

	 R2
	.003
	.01*
	.003


Note.    African Americans were the referent subgroup. Standardized coeffi- cients are reported. N = 490. WPT = Wonderlic Personnel Test.
†p < .10. *p < .05.
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Similar to the other moderated regression, Table 5 depicts only the results gathered for overall NFL performance because these results were nearly identical to those found across performance years. In general, the WPT did not differentially predict performance by race. However, race did significantly predict performance, which indicates the existence of intercept bias. Specifically, when included in Step 2, race significantly predicted performance in Year 1 (   = –.14, p < .01), Year2 (  = –.10, p < .05), and overall (  = –.12, p < .05). This result was originally reported in Ta- bles 2 and 4. The correlation matrix revealed a significant relationship between race and perfor- mance in Year 1 (r = –.12, p < .01), Year 2 (r = –.08, p < .10), and overall (r = –.10, p < .05). Simi- larly in Table 4, when race was placed first in the hierarchical order, this predictor was significantly related to Year 1 (   = –.14, p < .01), Year 2 (   = –.10, p < .05), and overall perfor- mance (   = –.12, p < .01). In all, these results suggest that African Americans performed signifi- cantly better than Caucasians during these years. However, it should be noted that this effect di- minished over time such that no significant differences were detected in Year 3 of performance.
The second research question speculated whether a relationship existed between GMA and se-
lection in the NFL Draft. As depicted in Table 2, the bivariate correlation between WPT scores and draft selection was not significant (r = .05). Therefore, these data suggest a null relationship be- tween how well a prospect scores on the WPT and where he is selected in the NFL Draft.
The final research question pertained to whether GMA is related to the number of games
started within the NFL. Similar to the previous results, the bivariate correlations between WPT
scores and the number of games started across the performance domain were not significant: Year
1 (r = –.06), Year 2 (r = –.02), Year 3 (r = –.08), or overall (r = –.06).


Supplemental Analyses: Supporting the Use of Objective Performance

Additional analyses were performed to support the use of objective statistics in defining perfor- mance. More specifically, the ultimate criterion that represents job performance in the NFL may encompass objective (e.g., statistical) and contextual performance behaviors (e.g., Borman & Motowidlo, 1993). In this employment context, however, objective performance is most likely the primary antecedent to future compensation; thus, the presence of convergent evidence between objective performance and other career-related variables of interest would validate our measure- ment of performance within this setting.
Because we gathered data from the first 3 years of performance, we examined relevant career-re- lated variables during a player’s 3rd and 4th year in the NFL. The variables selected, NFL employ- ment status (i.e., retention) and salary, closely approximate an individual’s career-related viability in this context. Such data were collected from NFL.com or footballsalaries.usatoday.com.
It was postulated that if a prospect performed well in the NFL, he would engender a higher probability of being retained within the NFL and compensated appropriately for his performance. However, variance due to where the prospect was chosen in the NFL Draft may influence these re- lationships. As a result, the decision to control for draft selection was made because of the proba- bility that those that were drafted higher (e.g., first or second rounds) would possess a higher prob- ability of being retained in the NFL and collect a larger salary because of the original draft selection-based contract. Moreover, front office personnel may be more willing to provide another chance to a prospect who was drafted higher, inferring that these individuals encompass greater physical abilities and potential. Therefore, examining relationships between the objective criteria
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and these two variables, absent to any influence of where the individual was chosen in the draft, may permit confidence in our measurement of performance.
Because retention status represents a dichotomous outcome, hierarchical logistic regressions were performed to determine if the performance criteria predicted whether the individual was em- ployed in the NFL at Year 3 and Year 4 above and beyond that of where the individual was chosen in the draft. The results for each of the performance criteria are presented in Table 6. After control- ling for draft selection, the performance criteria accounted for a significant amount of additional variance in NFL status at Year 3 and Year 4: Year 1 performance (    2 = 40.15, p < .01;     2 =
50.92, p < .01), Year 2 performance (    2 = 14.94, p < .01;     2 = 48.40, p < .01), Year 3 perfor- mance (Year 4 only,     2 = 33.36, p < .01), and overall performance (    2 = 45.18, p < .01;     2 =
96.49, p < .01).
Partial correlations with listwise deletion were utilized to determine the relationship between future salary and the performance criteria, controlling for draft selection. For Year 3 NFL salary, the partial correlations were significant and in the positive direction: Year 1 performance (pr = .13, p < .01), Year 2 performance (pr = .24, p < .01), and overall performance (pr = .27, p < .01). Simi- lar results were also found for Year 4 NFL salary: Year 1 performance (pr = .17, p < .01), Year 2 performance (pr = .21, p < .01), Year 3 performance (pr = .30, p < .01), and overall performance (pr = .30, p < .01).
Finally, the significant correlations between the performance criteria in Table 2 (rs from .53 to
.88, p < .01) also supported the construct validity of our measurement of performance. In general, all of these results suggest that our use of objective performance criteria was empirically justifiable to represent performance in this context. Further, performance was found to be related to retention de- cisions and compensation, thus reflecting similarities to traditional employment settings.



DISCUSSION

The primary purpose of this study was to determine the efficiency and equity of GMA in the NFL. Specifically, this study delineated the criterion validity of GMA overall and by position and whether racial differences existed in the prediction of performance. The results provide implica- tions and future research directions germane to the GMA–job performance literature.


Review of the Hypotheses

In terms of efficiency, this study examined the relationship between GMA and future NFL perfor- mance across and within positions. As indicated by the results, GMA had a nonsignificant rela- tionship across three separate years of performance as well as an overall index of performance. A notable difference between our findings and the extant GMA–performance literature may be at- tributed to the types of tasks that are performed in this setting and the manner in which we defined performance via statistical indicators. The tasks performed in the NFL are physically challenging with a primary emphasis on strength, speed, endurance, and agility. To perform well during a game (e.g., make a tackle, rush for a touchdown), a player must remember the specific play, but more important, possess the physical ability to successfully perform and accumulate performance statistics.
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TABLE 6
Logistic Regression Analyses Predicting National Football League (NFL) Retention Status

Year 3 NFL Status                                                         Year 4 NFL Status

	
N
	
Step
	
Variables
	
B
	
SE(B)
	
Exp(B)
	Fit
Statistic
	
	
B
	
SE(B)
	
Exp(B)
	Fit
Statistic

	1
	Y3: 495
	1
	Draft selection
	–.01
	.00
	.99*
	
	
	–.004
	.00
	1.00*
	

	
	Y4: 495
	
	Nagelkerke R2
	
	
	
	.11
	
	
	
	
	.11

	
	
	2
	Year 1 NFL performance
Model     2
	.25
	.05
	1.29**
	
40.15**
	
	.21
	.04
	1.23**
	
50.92**

	
	
	
	Model   2
	
	
	
	72.14**
	
	
	
	
	87.33**

	
	
	
	Nagelkerke R2
	
	
	
	.24
	
	
	
	
	.25

	2
	Y3: 488
	1
	Draft selection
	–.01
	.00
	1.00*
	
	
	–.004
	.00
	1.00*
	

	
	Y4: 488
	
	Nagelkerke R2
	
	
	
	.08
	
	
	
	
	.12

	
	
	2
	Year 2 NFL performance
Model     2
	.16
	.05
	1.17**
	
14.94**
	
	.21
	.04
	1.24**
	
48.40**

	
	
	
	Model   2
	
	
	
	33.57**
	
	
	
	
	86.11**

	
	
	
	Nagelkerke R2
	
	
	
	.15
	
	
	
	
	.26

	3
	Y4: 433
	1
	Draft selection
	
	
	
	
	
	–.004
	.00
	1.00
	

	
	
	
	Nagelkerke R2
	
	
	
	
	
	
	
	
	.08

	
	
	2
	Year 3 NFL performance
Model     2
	
	
	NA
	
	
	.26
	.06
	1.30**
	
33.36**

	
	
	
	Model   2
	
	
	
	
	
	
	
	
	50.02**

	
	
	
	Nagelkerke R2
	
	
	
	
	
	
	
	
	.24

	4
	Y3: 559
	1
	Draft selection
	–.003
	.00
	1.00
	
	
	–.002
	.00
	1.00
	

	
	Y4: 559
	
	Nagelkerke R2
	
	
	
	.10
	
	
	
	
	.13

	
	
	2
	Overall NFL performance
Model     2
	.27
	.05
	1.32**
	
45.18**
	
	.34
	.04
	1.41**
	
96.49**

	
	
	
	Model   2
	
	
	
	77.44**
	
	
	
	
	146.82**

	
	
	
	Nagelkerke R2
	
	
	
	.23
	
	
	
	
	.34


Note.    Y3 = Year 3 NFL status sample size; Y4 = Year 4 NFL status sample size; NA = not applicable.
*p < .05. **p < .01.





Another interesting finding was that the relationship between GMA and performance was not influenced by position complexity. Specifically, the validity coefficient of GMA was not stronger for a more cognitively complex position (e.g., quarterback) than other routine or skill-based posi- tions. For example, the running back position, where physical attributes and instinct are thought to be more dominant, demonstrated a more positive relationship with performance than the quarter- back position. This could be explained, however, by the probability that quarterbacks will typi- cally start playing regularly sometime after their rookie season in the league. During that rookie season, coaches often give quarterbacks time to adjust to the speed of the game and master the of- fensive playbook. Accordingly, we found that the relationship between GMA and performance for quarterbacks was strongest (although not statistically significant) during Year 3 (r = .23). Based on this finding, it is plausible to suggest that the relationship between GMA and performance may become stronger for quarterbacks in future years. It is also possible that the physical requirements in this context simply attenuate the impact of GMA on performance.
Other within position correlations yielded notable results. For tight ends and defensive backs, GMA had a significant negative relationship with performance. Although the magnitude of these relationships was modest, they could be explained by the notion that performance for these posi- tions entails more of an emphasis on physical ability and instinct than GMA. A defensive back high in GMA but lacking the requisite physical abilities may take too much time thinking about the play instead of reacting to the play. Based on these results, it may be worthwhile for NFL teams to deemphasize WPT score performance for these positions (especially defensive backs) when making selection decisions.
Coupled with evaluating efficiency, this study sought to determine GMA’s equity within this context. Consistent with previous GMA literature (e.g., Roth et al., 2001), Caucasians scored sig- nificantly higher on the WPT than African Americans. Although racial differences existed, the re- sults from first research question indicated that the WPT does not differentially predict perfor- mance by race. This finding was not surprising as GMA possessed a near zero relationship with performance. However, intercept differences were found such that African Americans performed significantly better than Caucasians in three of the four performance criteria. These results are atypical to most GMA-performance studies. For example, a recent meta-analysis (McKay & McDaniel, 2006) that studied racial differences in job performance found that Caucasians typi- cally performed better than African Americans regardless of whether the criterion was measured subjectively or objectively. This employment context is unique from the perspective that the domi- nant racial subgroup is African Americans and not Caucasians (Bivens & Leonard, 1994). As a re- sult, the skewed distribution of race may have contributed to this finding. Another plausible expla- nation could be that those who display greater physical ability during the Combine are African American athletes, which may then lead to the skewed distribution of race in the NFL and the higher probability of detecting intercept differences.
The results from the second research question indicated that GMA was unrelated to selection decisions during the NFL Draft. Consequently, NFL teams, on average, do not utilize WPT scores systematically in their evaluation decisions. On the same note, adverse impact is not of concern in this setting because teams do not utilize these scores in their selection decisions. However, teams may decide to use the WPT to screen for outliers—that is, to examine players who score extremely low on the measure and consider these results on a case-by-case basis. If using this case-by-case selection strategy with the WPT, teams should be cognizant of the fact that the WPT was found to be unrelated to future NFL performance, thus limiting its utility within this context.
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The last research question found that GMA was unrelated to the number of games started within the NFL. As a result, high GMA does not enable a prospect to achieve more playing time, which conflicts with Wonderlic, Inc.’s (2005) assertion that smarter players receive more playing time. As stated before, other individual difference variables such as physical ability may possess a stronger relationship with the number of games started than pure GMA. Also, situational variables can be considered as another determinant of playing time. For example, where a prospect was cho- sen in the NFL Draft was found to influence the number of games started across all three years: Year1 (r = –.45, p < .01), Year 2 (r = –.48, p < .01), and Year 3 (r = –.47, p < .01). These results supplement all of our previous findings that GMA is a questionable predictor of performance in this setting.
In sum, the results from this study suggested that GMA has questionable utility in this context. Specifically, GMA did not possess a significant, positive relationship with performance across or within positions. Furthermore, GMA produced significant subgroup differences, was unrelated to where a prospect was selected in the NFL Draft, and possessed a null relationship with number of games started. Evident by these findings, one should examine feasible alternative measures that could be utilized in this setting.

Recommendations and Future Research Directions

Although GMA possessed a null relationship with performance, several concerns about the WPT’s administration, item content, and test-taking motivation/perceptions toward the instru- ment may have affected its predictive efficiency. In terms of administration, learning disabilities can affect WPT scores if not provided extra time to complete the test. It is not certain that pros- pects with learning disabilities will explicitly state they need extra time before its administration, most likely because of anxiety or fear of being downgraded in the NFL Draft. Consequently, the presence of learning disabilities may lower the probability of attaining prospects’ true scores on the WPT, especially considering that this measure is a speeded test of GMA. Similarly, WPT coaching by specific organizations (e.g., Parisi Speed School, 2007) and agent representatives may also adversely affect the probability of attaining a prospect’s true score (cf. Sackett, Burris, & Ryan, 1989) and, in turn, attenuate its relationship with performance.
A second concern entails whether the WPT’s item content genuinely reflects the GMA con- struct that would be needed to succeed in this context. For example, the WPT is purported to mea- sure verbal, numerical, general, analytical, and spatial relations ability. Instead of a primary em- phasis on crystallized intelligence (Horn, 1976; e.g., verbal, numerical, general knowledge), perhaps a GMA assessment that emphasizes fluid intelligence (e.g., reasoning, picture arrange- ments/completion, and short-term/long-term memory) would be more pertinent to the cognitive requirements of the NFL. For instance, recognizing offensive or defensive schemes during a game may reflect a fluid intelligence construct rather than a crystallized construct of GMA. Aside from aptitude tests, another alternative would be to indirectly measure GMA through job knowledge tests or situational judgment tests by each position. For example, a situational judgment test could examine responses to various situations that players would encounter during a game. These tests usually elicit smaller subgroup differences than pure GMA tests (e.g., Weekley & Jones, 1999).
Finally, prospects’ perceptions toward the WPT may also affect their score. In general, research has indicated that face validity perceptions toward components of a selection system influence test performance (e.g., Chan, 1997; Chan, Schmitt, DeShon, Clause, & Delbridge, 1997; Ryan &



Ployhart, 2000). Related to this study, Chan found that African Americans engendered more nega- tive perceptions about the criterion-related validity of GMA tests than Caucasians. Thus, pros- pects’ perceptions toward the test and their subsequent motivation to take the test seriously may be questionable. In turn, negative perceptions toward the WPT likely influence the probability of at- taining true scores.
Rather than administering the WPT, other types of selection instruments could be utilized for assessment during the NFL Combine. As stated before, situational judgment tests and job knowl- edge tests could be applied to this context. Also, achievement motivation may be an important construct to assess as it may relate to a player’s competitiveness and willingness to succeed, re- gardless of failure. Another strategy would be to assess the fit between the prospect’s ability and personality with certain team climates (e.g., Bowen, Ledford, & Nathan, 1991). For example, some prospects could be more suited for the West Coast offense (i.e., emphasizes short, quick passes and ball control) than the Run-and-Gun (i.e., emphasizes a strong running game and pass- ing the ball downfield).
In addition to performance, the NFL could assess another criterion, the propensity and suscep- tibility to engage in counterproductive behavior. Recently, the NFL instituted a more stringent policy that induces fines and suspensions to those players that engage in counterproductive behav- iors off the field. One method to screen for such acts would be to administer an integrity test or a personality inventory during the NFL Combine. For example, integrity tests have been shown to adequately predict counterproductive behavior (Ones, Viswesvaran, & Schmidt, 1993) while maintaining equity (Sackett, Burris, & Callahan, 1989). Accordingly, future research should ex- amine the generalizability and psychometric properties of these tests in the NFL, with the intent of achieving efficiency and minimizing equity concerns.

Limitations

Several limitations of this study should be noted. First, predictor and criteria data were gathered from nationally recognized secondary data sources—CBS.sportsline.com, NFL.com, and NFLdraftscout.com. Although these Web sites are secondary data sources, we believe that these are reputable sources for sporting-related information. Second, despite the convergent evidence supporting the use of objective performance, it still may not be entirely indicative of the ultimate performance domain within this context. As a result, our measure of performance may be contam- inated because of situational factors outside of a player’s control. In particular, the following situa- tional factors may enhance or inhibit a player’s statistical performance—degree of depth chart quality, opponent quality (i.e., strength of schedule), and overall talent level of the entire team. Furthermore, the draft is ordered in such a way that teams with the worst records from the previous season receive higher draft picks (e.g., first overall, second overall, etc.) than better teams.1 There- fore, if a talented rookie running back gets drafted by a team of poor quality (e.g., lack of offensive line depth and quality, consecutive losing seasons), his performance will most likely have a higher probability of being attenuated than an average running back that gets drafted by a team of higher quality. Despite these shortcomings, the observed impact of our performance criteria on retention decisions and compensation underscore the appropriateness of statistical performance as an indi- cator of performance in the NFL. A final limitation is sample size within position. Some positions,

1We thank an anonymous reviewer for this suggestion.



such as quarterbacks, had less statistical power than others. Such a lack of statistical power most likely inhibited our ability to detect meaningful statistical differences in the moderated regression analyses.



CONCLUSION

Empirical research has supported the validity of GMA as a predictor of job performance in tradi- tional employment settings. However, the results from this study suggest that in the context of pro- fessional football, GMA (a) possessed a near-zero relationship with performance across positions and had an occasional significant negative relationship with performance by position, (b) did not differently predict performance by race, and (c) was unrelated to selection in the NFL Draft or the number of games started during an NFL season. Therefore, its use in the NFL Combine is, at best, questionable in nature. Accordingly, more research is needed to determine if GMA is related to proximal criteria of interest such as trainability ratings, playbook knowledge acquisition, play re- call, and assignment recognition.2 It may be that the effect of GMA on performance may attenuate to a null relationship through a casual chain of acquiring playbook knowledge, play recall, assign- ment recognition, and then game performance. Nevertheless, as this study demonstrated, GMA was unrelated to future performance, which is an important distal criterion for effectiveness in this context. As a result, future research examining the efficiency and equity of other selection instru- ments is clearly warranted.
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APPENDIX

TABLE A Performance Criteria by Position

	
	
Yards
	Yards
Per
	
Completion
	
Total
	
	
Rush
	
	
	
Reception
	
	
Total
	
Forced
	
	
	
Passes
	
Games

	Position
	Ratinga
	Passing
	Attempt
	Percentage
	Completions
	Fumblesb
	Yards
	Carries
	Receptions
	Yards
	Touchdowns
	Tackles
	Fumbles
	Sacks
	Interceptionsc
	Defended
	Started

	QB
	X
	X
	X
	X
	X
	X
	
	
	
	
	X
	
	
	
	X
	
	X

	RB
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	X

	WR
	
	
	
	
	
	X
	
	
	X
	X
	X
	
	
	
	
	
	X

	TE
	
	
	
	
	
	X
	
	
	X
	X
	X
	
	
	
	
	
	X

	DL
	
	
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X

	LB
	
	
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X

	DB
	
	
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X


Note.    Cells with an X represent measured criteria.
aRating produces a value that estimates a quarterback’s efficiency. bFumbles were negatively coded for all positions. cInterceptions were negatively coded for quarterbacks.
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