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Through a meta-analysis of 14 studies, Dr. Hunter investigates the relationships
among three variables: ability, job knowledge and performance. Performance is
measured in two ways, work sample tests and supervisory ratings. Two causal
models are presented which depict the possible relationships among the three
variables. The first model suggests a direct impact of ability on performance, on job
knowledge, and on supervisor ratings. This implies that there is an indirect relation-
ship impact of job knowledge on supervisory ratings. The alternative model suggests
that job knowledge is directly related to supervisory ratings. The results of the path
analysis provide support for the latter model.

Dr. Guion states that Hunter’s findings provide evidence for the validity of
ratings. However, the model is incomplete. He suggests that the model should be
enlarged to include such exogenous variables as rater characteristics, ratee charac-
teristics, and context factors.

This paper presents a metaanalysis of 14 empirical studies that assessed the
correlations between three variables relevant to performance appraisal: ability,
Jjob knowledge, and performance itself. Performance is represented by two kinds
of measurement: job-sample tests and supervisor ratings.

Ability should be related to performance in two ways. First, to the extent that
the job calls for reasoning, planning, or memory, speed and smoothness of
performance will depend on cognitive ability. Second, ability determines the
extent to which the person masters the knowledge required for efficient and
excellent performance. Ability is especially important if the job requires adjust-
ment to novel circumstances or change in behavior due to changing job require-
ments. The greater the extent to which the job can be laid out in manuals or
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training programs, the greater the extent to which ability will be relevant only
indirectly through its relation to job knowledge.

Knowledge can be divided into two forms: knowledge of the technical infor-
mation about objects and concepts required to do the job and knowledge of
processes and judgmental criteria required for efficient or correct action on the
job. Lack of knowledge reduces job performance in various ways: People must
either look up the information or take time away from supervisors or coworkers
when asking them for help, or they make errors stemming from incomplete or
erroneous information.

Job performance itself has been measured in two ways. First, some authors
have constructed simulations of the job in which performance can be directly
observed and measured. That is, some researchers measure performance using a
job-sample test. Other researchers assess performance by having workers rated
by those supervisors who know them well enough. In most cases, the only
supervisor who can rate the worker is the immediate supervisor. This was true of
all the studies located for this report.

There is a causal model implicit in the previous discussion. According to this
model, the work-sample test should be a measure of performance. Thus there
should be a causal arrow from ability to the work-sample test representing a
direct impact of ability on performance, and arrows from ability to job knowl-
edge and from job knowledge to the work-sample test representing the indirect
impact of ability on knowledge and knowledge on performance. If supervisor
ratings are determined entirely by job performance, then the model should have
an arrow running from the work-sample test to supervisor ratings. If this model is
tested using path analysis, then there are two correlations against which the
model can be tested: the correlation between ability and supervisor ratings and
t%le correlation between job knowledge and supervisor ratings. If these correla-
tions are correctly predicted by the path model, then the partial correlation
between ability and supervisor ratings is zero if either job knowledge or work-
sample. score i‘s controlled; and the partial correlation between job knowledge and
supervisor rating is zero if the work-sample test is controlled.

There is an alternate model for supervisor ratings. Suppose that supervisors
rgrely observe routine correct performance. A supervisor is called in under two
circumstances: The worker has made an error or there is to be a change in job
duties. If the worker has done something wrong, then the supervisor asks the
worker to explain what he or she did and then tells him or her what he or she did
wrong. The supervisor thus gets a much better picture of the worker’s job
!tnOWIedgc than of the actual job performance. On the other hand, if the worker
is to change procedures, it will be the supervisor who carries out the training.
During this training the supervisor will get a good picture of the ease with which
Fhe wor_ker flexibly handles two kinds of jobs or jobs under two different sets of
instructions. But it is well known that interference from new instructions tends to
Pe greatest if the old knowledge is only partially mastered. Again the supervisor

is likely to form an image of the strength of the worker on the basis of job
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knowledge rather than performance per se. If this alternate model is correct, then
there will also be a causal arrow from job knowledge to supervisor ratings. This
model can be tested against only one correlation: the correlation between ability
and supervisor ratings. If the model fits, then the partial correlation between
ability and supervisor ratings is zero if job knowledge is controlled.

ERROR OF MEASUREMENT

If error of measurement is not eliminated from independent variables, then
partial correlations and beta weights are biased. Thus a path model can only be
correctly tested if error of measurement is controlled. In this study, this is done
by correcting correlations for attenuation.

Most studies report reliability coefficients if a test is used in the study. Thus
the study usually reports the reliability of ability, job knowledge, or the work-
sample test. These reliabilities were recorded or sometimes computed from other
tables when possible.

Supervisor ratings are subject to two kinds of error. First, there is error in the
assessment of the impression of the single rater: for example, a coefficient alpha
on the correlations between separate ratings made by the same supervisor. Sec-
ond, there is halo: the tendency for each rater to form an idiosyncratic impression
of the worker that is present in all the ratings made by that rater. If the single
impressions are measured perfectly, then this source of error is separately mea-
sured by the interrater correlation. If the interrater correlation is given for imper-
fect ratings, then it simultaneously measures both sources of error.

In the studies reported here, there was no second rater. Thus interrater correla-
tions were not given. However, a metaanalysis of supervisor rating studies was
conducted by King, Hunter, and Schmidt (1980), who found that the interrater
correlation for perfect measures is virtually constant across studies. That correla-
tion is .60. This, then, represents the upper bound on the reliability of supervisor
ratings in the present study. If impression-reliability information was given, then
the supervisor rating reliability was correspondingly reduced (four studies); oth-
erwise, the overestimate of .60 was used. However, in most of the studies in
which impression reliability was not given, the rating was the sum of indepen-
dent ratings and was thus not likely to be less than .30 to .90.

RESULTS

Table 10.1 presents the basic data extracted or computed from all studies located
that presented correlations for at least three of the four variables in the design.
The studies are presented in three sets: (1) the nonmilitary studies with data on all
four variables; (2) the military studies, which all had correlations for all four
variables; and (3) the nonmilitary studies with data on only three variables. The



TABLE 10.1

Raw Findings from 14 Empirical Studies«

Uncorrected
Reliability Correlations
Sample
Authors Occupation Size raa TKK Tww Tss TAK Taw Tas Tkw Tks TIws
Campbell et al. (1973) Cartographer 443 85 88 49 60 65 48 33 52 40 23
Corts et al. (1977) Customs Inspector 186 93 =67 80 34 53 50 3 49 4 18
O’Leary and Trattner (1977) Tax Investigator 292 93 64 78 60 54 49 23 41 19 30
Trattner et al. (1977) Claims Examiner 233 93 81 72 60 55 36 29 34 4 29
Vineberg and Taylor (1972) Armor Crewman 368 81 60 54 36 6 50 21 13
Vineberg and Taylor (1972) Armor Repairman 360 76 60 44 32 15 49 20 19
Vineberg and Taylor (1972) Supply Specialist 380 92 60 36 39 10 64 30225
Vineberg and Taylor (1972) Cook 366 84 60 47 35 15 49 27 19
Campbell et al. (1973) Medical Technican 456 77 85 60 39 28 39
Drauden (1978) Social Worker 78 46 56 55 33 29 25
Campbell et al. (1973) Investment Management 384 88 95 . 60 51 29 27
Boyles et al. (19 ) Clerical Worker 59 79 68 40 69 40 38
Schoon (1979) Medical Laboratory 160 91 95 34 72 5 32
Worker

van Rijn and Payne (1980) Firefighter 210 93 78 76 62 50 62

“N = sample size, A = ability, K = knowledge, W = work-sample test, S = supervisor ratings.
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military studies did not report reliability estimates for either the ability test or the
work-sample measure. The values used were average reliabilities from other
research: .80 for ability and .84 for work-sample performance.

Table 10.2 presents the basic correlational data free of the effects of error of
measurement. Because performance appraisal is done on incumbent populations,
no correction for restriction in range was made. The results for each correlation
tend to be very similar across studies. This reflects the fact that these studies have
a much higher average sample size than most validation sutides: a total of 3975
across 14 studies, or an average of 284 in comparison to the average of 68 for
validation studies in general (Lent, Aurbach, & Levin, 1971).

Table 10.3 presents the data for nonmilitary studies. Correlations were aver-
aged separately for the complete and incomplete studies. If there were large
variations in path model parameters in individual studies, then the average cor-
relations across incomplete studies could be inconsistent. Table 10.3 presents the
average correlations for each set of studies and the multiple regression results
needed for path analyses. The path coefficients are shown in Fig. 10.1. The path
model shown is that for the alternative model in which supervisor ratings depend
on job knowledge as well as on job performance. The model assuming that
supervisors use only performance fails the data dramatically; the average correla-
tion between ratings and job knowledge is higher than the correlation between

TABLE 10.2
Basic Correlations from 14 Empirical Studies®
Correlations
Sample
Authors Occupation Size rak Taw Tas Tkw Tks Tws
Campbell et al. (1973) Cartographer 443 | 98L T4 46,579 55 42
Corts et al. (1977) Customs Inspector 186 67 58 5167 -
O’Leary and Trattner (1977) Tax Investigator 299,100 58 3188 31 44
Trattner et al. (1977) Claims Examiner 233 63 44 39 45 63 44
Vineberg and Taylor (1972) Armor Crewman 368 66 44 9 6030 18
Vineberg and Taylor (1972) Armor Repairman 360 :. 54 39% 22 59402827
Vineberg and Taylor (1972) Supply Specialist 380 4448 M TT a3 " 35
Vineberg and Taylor (1972) Cook 366 ¢ 88 430 22 .80 3R 2T
Campbell et al. (1973) Medical Technician 456 50 41 55
Drauden (1978) Social Worker 78 65 58 45
Campbell et al. (1973) Investment Management 384 56 32 36
Boyles et al. (19 ) Clerical Worker 59 86 71 66
Schoon (1979) Medical Laboratory 160 77 9256
Worker
van Rijn and Payne (1980) Firefighter 210° =337 159 81

aN = sample size, A = ability, K = job knowledge, W = work-sample test, § = supervisor
rating.
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TABLE 10.3
Correlations for the Nonmilitary Studies<
Complete Studies Incomplete Studies
N = 1154) (N = 636)
A K w h A K w S

Cognitive ability A 100 70 61 34 100 58 60 41
Job knowledge K 70 100 65 43 58 100 79 50
Work sample w 61 65 100 42 60 79 100 42
Supervisor rating S 34 43 42 100 41 50 42 100

aN = sample size, A = ability, K = job knowledge, W = work-sample test, S = supervisor
rating.
Multiple regression of work-sample performance on job knowledge and cognitive ability:
R = .68 R =81
Bx=44B,= 30 Bg= 678, =.21
Multiple regression of supervisor rating on job knowledge and work-sample performance:
= 47 R = .50
Bx = .271Bw= .24 PBx= 45By = .07

ratings and the work-sample measure in both data sets (i.e., rg = .43 versus
rys = .42 in the complete studies; r s = .50 versus ry, ¢ = .42 in the incomplete
studies). The model predicts a correlation of .33 between ability and supervisor
ratings in the complete data, where the actual correlation is .34: an error of .01.
The predicted correlation in the incomplete studies is .30, where the actual
correlation is .41: an error of .11. For a sample size of 635, this difference

JOB
KNOWLEDG

SUPERVISOR
RATING

NONMILITARY COMPLETE STUDIES NONMILITARY INCOMPLETE STUDIES

FIG. 10.1. The path models that fit the nonmilitary data with complete and incomplete studies
analyzed separately.
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TABLE 10.4
A Comparison of Military and Nonmilitary Correlations®
Nonmilitary Studies Military Studies
N = 1790 N = 1474
A K w S A K w S

Cognitive ability A 100 66 61 36 100 55 44 17
Job knowledge K 66 100 70 45 55 100 63 35
Work sample w 61 70 100 42 44 63 100 27
Supervisor rating S 36 45 42 100 17 35 27 100

aN = sample size, A = ability, K = job knowledge, W = work-sample test, S = supervisor
ratings.
R=.73 R = .64
Bx = .53Bs =26 Bx=.56B,=.13
Multiple regression of supervisor rating on job knowledge and work-sample performance:
R = 48 R = .36
Br =31 B4 =5121" 1Bx =308, =10

of .11 is barely significant at the .05 level. The average error of .06 across the
two sets of studies is not significant.

Because there is little difference between the results for complete and in-
complete studies, all correlations across nonmilitary studies were averaged.
These averages are presented in Table 10.4 along with the results for the military
studies. Table 10.4 also presents the multiple regression results required for the
path analysis. The resulting parameter estimates are shown in Fig. 10.2. Again

JOB

13 KNOWLEDG
26

WORK
SAMPLE

30

T
SUPERVISO
RATING

NONMILITARY STUDIES MILITARY STUDIES
FIG. 10.2. The causal models that fit the military and nonmilitary studies separately.
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TABLE 10.5
Correlations Across All Studies?

All Studies

N = 3264
A K w s
Cognitive ability A 100 61 53 27
Job knowledge K 61 100 67 40
Work sample w 53 67 100 35
Supervisor ratings S 27 40 35 100

aN = sample size, A = ability, K = job knowledge, W = work-sample test, S = supervisor
lmrﬁ;lltiplc regression of work-sample performance on job knowledge and cognitive ability:
Bx =If5§ f;i8= .19
Multiple regression of supervisor ratings on job knowledge and work-sample performance:
B o ;'3‘:2= 15

the assumption that supervisors rely only on performance was disconfirmed in
both data sets; the correlation for job knowledge was higher in both cases (for
nonmilitary studies ryg = .45 versus ry,c = .42 and for military studies ryg
= .35 versus ry,c = .27). The model predicts a correlation of .33 between
ability and supervisor ratings in the nonmilitary data and the actual correlation
is .34: an error of .01. For military data, the predicted correlation is .21 and the

19

WORK
SAMPL
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FIG. 10.3. The causal model that fits the average correlations across all studies, N = 3264.
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actual correlation is .17: an error of —.04. Neither error is statistically
significant.

Table 10.5 presents the average correlations across all 14 studies with a total
sample size of 3264. Table 10.5 also contains the multiple regression results
needed for the path analysis. The parameters for the path model are shown in
Fig. 10.3. Again the only model presented is that that assumes that supervisors
are sensitive to job knowledge as well as to job performance. Both the beta
weight and the zero order correlation are larger than predicted by the perfor-
mance-only model. In fact, the beta weight for job knowledge is not only greater
than 0, but it is also greater than the beta weight for performance. The correlation
between ability and supervisor ratings predicted by the model is .26 and the
actual correlation is .27: an error of .01, which is far from large enough to be
statistically significant even with a sample size of 3264.

DISCUSSION

The model shown in Fig. 10.3 shows virtually perfect fit to the average correla-
tions across 14 studies with a total sample size of 3264. The high correlation
of .53 between ability and performance derives in part from a direct causal
impact of .19 and from an indirect effect of (.61) (.55) = .34 representing the
effect of ability on job knowledge. The correlation of .67 between job knowl-
edge and job performance is largely a direct causal impact of job knowledge on
job performance—that is, though there is a small *‘spurious’’ influence due to
the common impact of ability on both (.61) (.19) = .07. The causal analysis
shows job knowledge to be twice as important as job performance in the deter-
mination of supervisor ratings.

The multiple correlation for the prediction of supervisor ratings is only .42.
Because all correlations were corrected for both intrarater and interrater error of
measurement, factors such as halo and leniency differences cannot be cited as
explanations for this. That is, the supervisor rating that was used in this model is
the average rating across the population of supervisors. These data show that
factors other than job performance and job knowledge account for a very large
part of the variation in ratings.

The data in the 14 empirical studies reviewed here confirm the routine as-
sumptions of psychologists in the employment area over the last 50 years. There
is a high correlation between cognitive ability and job performance that is in part
the result of the direct impact of ability differences on performance but that is
even more the result of indirect causal impact due to the high correlation between
ability and job knowledge and the high relevance of job knowledge to job
performance. There is a moderately high correlation between supervisor ratings
and job performance, but this is in large part due to the extent to which super-
visors are sensitive to differences in job knowledge.
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