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This meta-analysis addresses the question of whether 1 general cognitive ability measure developed for

predicting academic performance is valid for predicting performance in both educational and work

domains. The validity of the Miller Analogies Test (MAT; W. S. Miller, 1960) for predicting 18

academic and work-related criteria was examined. MAT correlations with other cognitive tests (e.g.,

Raven’s Matrices [J. C. Raven, 1965]; Graduate Record Examinations) also were meta-analyzed. The

results indicate that the abilities measured by the MAT are shared with other cognitive ability instruments

and that these abilities are generalizably valid predictors of academic and vocational criteria, as well as

evaluations of career potential and creativity. These findings contradict the notion that intelligence at

work is wholly different from intelligence at school, extending the voluminous literature that supports the

broad importance of general cognitive ability (g).

Many laypeople, as well as social scientists, subscribe to the

belief that the abilities required for success in the real world differ

substantially from what is needed to achieve success in the class-

room. Yet, this belief is not empirically or theoretically supported.

A century of scientific research has shown that general cognitive

ability, or g, predicts a broad spectrum of important life outcomes,

behaviors, and performances. These include academic achieve-

ment, health-related behaviors, social outcomes, job performance,

and creativity, among many others (see Brand, 1987; Gottfredson,

1997; Jensen, 1998; Lubinski, 2000; Ree & Caretta, 2002;

Schmidt, 2002, for reviews of variables that display important

relations with cognitive ability). A particularly powerful demon-

stration of the influence of g comes from Jencks et al. (1979) who

showed that even with background and socioeconomic status

(SES) controlled, cognitive ability measured at adolescence pre-

dicted occupational attainment. Cognitive ability “is to psychology

as carbon is to chemistry” (Brand, 1987, p. 257) because it truly

impacts virtually all aspects of our lives.

How is it that many people believe that the abilities required for

success in the real world differ substantially from what is needed

to achieve success in the classroom? Perhaps the fact that tests and

measures are often developed for particular settings (e.g., educa-

tional vs. occupational) has perpetuated this myth. The main

purpose of the current study is to evaluate whether a single test of

cognitive ability that was developed for use in educational settings

is predictive of behaviors, performances, and outcomes in both

educational and occupational settings. We first conduct a series of

meta-analyses to establish that the Miller Analogies Test (MAT;

Miller, 1960) assesses cognitive ability. We then report meta-

analyses examining the validity of the MAT for predicting multi-

ple criteria in academic and work settings, including evaluations of

career potential and creativity. The results address the theoretical

question of whether a single cognitive ability measure is valid for

predicting important criteria across domains. In this article, general

cognitive ability and g are defined as the underlying trait that leads

to the well-documented positive intercorrelation observed between

measures of cognitive behaviors. The phenomenon of g has been

shown to have important, domain-general relationships with

knowledge, learning, and information processing, and the general

thesis of this article is that tests of general cognitive ability or g are

predictive of success in academic and work settings, regardless of

the setting for which they were developed.

Although our thesis and findings may surprise some readers, it

was our a priori expectation that the MAT would be a valid

predictor of a wide range of academic and work criteria, as well as

creativity and career potential. Our prediction was based on the

enormous literature that unequivocally demonstrates the existence

of a general factor of cognitive ability and its broad importance as

a predictor of numerous life outcomes (for reviews, see, Brand,

1987; Gottfredson, 2002). Therefore, this study builds on and

contributes to the substantial body of research already supporting

the nomological network in which the construct of g is embedded.
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To clarify how and why a test of g can be predictive of multiple

criteria in different domains of life (e.g., school and work), we

provide an overview of this nomological network. We first focus

on the nature and structure of g as defined by research on the

relations among cognitive ability measures. We then discuss the

relationship between g and learning. This relationship provides the

basis for a discussion of theories that specify how g has a positive

relationship with job performance. Last, we describe how the

nature of the tasks that constitute academic and job “work” leads

us to expect that g would predict performance in both settings.

The Nature of g: Evidence for Generality Across

Cognitive Ability Tests

In 1904, following a critical review of prior research on intel-

ligence and an analysis of data he collected from school children,

Spearman concluded “that all branches of intellectual activity have

in common one fundamental function (or group of functions),

whereas the remaining or specific elements of the activity seem in

every case to be wholly different from that in all the others” (1904,

p. 284). Scores on all tests of cognitive ability were proposed to be

a function of two components: a general component, g, and a

specific component, s (Spearman, 1927). The specific component

is unique to a test or limited set of tests and cannot be measured

without simultaneously measuring g (Spearman, 1937).

Despite considerable evidence supporting its existence, the con-

cept of a pervasive general factor has remained controversial since

its introduction. Many later models of intelligence are based on the

idea that there are a number of independent specific abilities (Ree

& Caretta, 1998). For example, on the basis of the first major

application of factor analysis, Thurstone (1938) proposed that

there are seven primary cognitive abilities. Later, Guilford (1959)

argued that over 100 distinct abilities exist in his structure of

intellect (SOI) model.

The existence of truly separate abilities is not supported by the

data. Spearman (1939) himself demonstrated that a reanalysis of

Thurstone’s (1938) data yielded a general factor, an empirical

finding later acknowledged by Thurstone (1947). A reanalysis of

Guilford’s data by Alliger (1988) yielded a robust average corre-

lation of .45 among SOI measures. Studies of the contemporary

triarchic theory (Sternberg, 1985) find a general positive correla-

tion among measures of the three intelligences (e.g., Sternberg,

Castejón, Prieto, Hautakami, & Grigorenko, 2001). These and

many other studies undermine the concept that there are indepen-

dent broad cognitive abilities. Scores on tests of cognitive abilities

covary because of a general factor, g.

On the basis of considerable empirical evidence examining the

structure of cognitive abilities, a hierarchical model ultimately

replaced Spearman’s (1904) two-component conceptualization

(Carroll, 1993; Ree & Caretta, 1998). A hierarchical model is

widely accepted as the best means of representing the communal-

ity among measures of cognitive abilities, with g being the highest

order factor (Carroll, 1993). Descending lower in the hierarchy,

there is a generally agreed on set of increasingly more specific

abilities (e.g., Carroll, 1993; Drasgow, 2002; Gustaffson, 1984;

Vernon, 1961). A pervasive general factor across tests developed

for different purposes (e.g., assessing academic achievement vs.

practical intelligence) and for use in different domains (e.g., edu-

cational vs. occupational) forms the basis of cross-situation and

cross-domain generalizability expectations for the predictive value

of general cognitive ability tests.

Why does g demonstrate an impressive array of external corre-

lates that are commensurate with its dominant presence among

cognitive ability measures? We first discuss the relationships

among g and three highly related areas: learning, training success,

and skill acquisition. The strong relationship between g and the

acquisition of knowledge and skill (learning) sets the stage for a

discussion of the powerful relationship between g and job perfor-

mance. Several theories of the relationship between g and job

performance are grounded in the relationship between g and

learning.

g and Learning: The Theoretical Basis for the

Cross-Domain Predictive Value of g

The existence of a relationship between g and learning is not

without dissension. For example, Gardner (1983) has written that

general cognitive ability, “reveals little about an individual’s po-

tential for further growth” (p. 18) and “foretells little of success in

later life” (p. 3). Statements such as these ignore a mountain of

data. Some dramatic evidence of the relationship between g and

growth, learning, and success comes from a longitudinal study by

Lubinski, Webb, Morelock, and Benbow (2001). They found that

a group of profoundly gifted students who obtained exceptional

SAT scores before the age of 13, had achieved, 10 years later, a

long list of impressive accomplishments including numerous sci-

entific publications, many exceptional original pieces of writing

and art, and several inventions. Certainly, development from a 13-

year-old to a published scientist or a 19-year-old graduate from the

Massachusetts Institute of Technology reflects exceptional growth

and success.

Less dramatic, but no less informative about the relationship

between g and learning, are the numerous studies that demonstrate

the strong positive correlation among g and educational success1

(e.g., Kuncel, Hezlett, & Ones, 2001; Linn & Hastings, 1984), skill

acquisition (e.g., Ackerman, 1987, 1992; Lohman, 1999), and job

training success (for reviews, see Ree & Caretta, 1998; Schmidt,

2002). These studies represent just some of the many meta-

analyses and comprehensive reviews summarizing the literature

that support the relationship between g and what are effectively

different operationalizations of learning. On the basis of this lit-

erature, defining g, in part, as an ability or capacity to learn and

acquire new knowledge and skill (e.g., Cattell, 1971; Schmidt,

2002; Snyderman & Rothman, 1987) is very appropriate.

The relationship between g and job training success warrants

extra attention because of its connection to the real world. Time

and again, research has documented large positive predictive va-

lidities between cognitive ability tests and performance in job

training programs. Primary studies have been compiled in large-

scale meta-analyses examining the validity of cognitive ability

measures for training success in a number of specific jobs or job

1 Before dismissing educational success studies as “just grades,” the

reader should note that many studies have found strong predictive validity

for important non-GPA criteria (e.g., Kuncel, Hezlett, & Ones, 2001) and

that GPAs are far from trivial as they predict salary level (Roth & Clarke,

1998) and job performance (Roth, BeVier, Switzer, & Schippman, 1996).
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categories (Hirsh, Northrup, & Schmidt, 1986; Lilienthal & Pearl-

man, 1983; Schmidt, Hunter, Pearlman, & Shane, 1979). For

example, Thorndike (1985) reported that an ability composite

weighted to approximate g correlated, on average, .65 with final

grades attained at 35 Army Technical Schools. Overall, there is

considerable evidence that g is a universal predictor of job training

success (for reviews, see Hunter, 1980, 1986; Hunter & Hunter,

1984; Jensen, 1986; Ree & Earles, 1991). More specific cognitive

abilities account for only a limited amount of variance in training

criteria above and beyond g (Ree & Earles, 1991; Thorndike,

1985).

The training literature also helps explain why g is an important

predictor of job performance and success in other life areas that

require learning and performing cognitively loaded tasks. Using

meta-analysis to evaluate alternate models of training, Colquitt,

LePine, and Noe (2000) concluded that cognitive ability influ-

enced the acquisition of declarative knowledge (job knowledge)

and procedural knowledge (job skills).2 Skill acquisition mediated

the relationship between cognitive ability and executing the new

skills in the work environment (i.e., transfer of training), which in

turn was related to actual job performance. Theories and research

on the determinants of job performance also offer support for the

relationship between g and the acquisition of job-relevant knowl-

edge and skill.

g and Job Performance: Generalizable Relationships and

Empirically Grounded Theories

Prior to 1977, applied psychologists and employers presumed

that the abilities required for job performance were job specific

and differed substantially from job to job. However, Schmidt and

Hunter (1977) demonstrated that variability across jobs and set-

tings largely were due to sampling error and other statistical

artifacts. Subsequent meta-analyses showed that cognitive ability

test validities are generalizably valid across jobs, situations, and

settings (see Schmidt, 2002; Schmidt & Hunter, 1998; Schmidt,

Ones, & Hunter, 1992, for reviews). There is now abundant

evidence supporting the validity of cognitive ability measures for

predicting work-related criteria in both civilian and military orga-

nizations (e.g., Hunter, 1983, 1986; Hunter & Hunter, 1984;

McHenry, Hough, Toquam, Hanson, & Ashworth, 1990; Pearl-

man, Schmidt, & Hunter, 1980; Reeve & Hakel, 2002; Thorndike,

1985). In fact, “g can be said to be the most powerful predictor of

overall job performance” (Gottfredson, 1997, p. 83).

Current theories explaining the universal relationship between g

and job performance emphasize a related set of mediating vari-

ables. For example, a theory of work performance proposed by

Campbell and his colleagues (Campbell, 1990; Campbell, Gasser,

& Oswald, 1996) outlines eight dimensions of job performance

and their determinants. McCloy, Campbell, and Cudeck (1994)

provided empirical support for this model, demonstrating that

performance on the job is a direct function of declarative knowl-

edge, procedural knowledge, and motivation. General cognitive

ability was shown to be indirectly related to job performance

through its influence on declarative knowledge, procedural knowl-

edge, and motivation.

These results are similar to the results from other researchers

(Borman, Hanson, Oppler, Pulakos, & White, 1993; Schmidt &

Hunter, 1993; Schmidt, Hunter, & Outerbridge, 1986) who pro-

posed and empirically demonstrated that job knowledge (declara-

tive knowledge) and skill (procedural knowledge) mediate the

relationship between g and job performance. Their results suggest

that job knowledge is a direct determinant of job performance,

whereas g’s influence on job performance is primarily indirect.

General cognitive ability predicts job performance across jobs and

settings primarily because it predicts learning and acquisition of

job knowledge.

Job knowledge requirements and the complexity of jobs tend to

go hand in hand. Not all job knowledge or job tasks are equally

difficult or complex. The literature has demonstrated that the

validity of g for predicting job performance is moderated by the

complexity of the job. Research by Hunter (1983) found that the

validity of g ranges from a low of .23 for low-complexity jobs

(e.g., shrimp picker, cannery worker) up to a correlation of .58 for

high-complexity jobs (e.g., retail food manager, fish and game

warden). In her review of this literature, Gottfredson (1997) made

the important observation that jobs do not need to be more “aca-

demic” for there to be a stronger relationship with g. The job only

needs to comprise more cognitively complex tasks.

It is likely that complexity moderates the relationship between g

and job performance for two reasons. First, more complex jobs

require the worker to acquire a greater amount of complex knowl-

edge (e.g., tank turbine engine schematics vs. cash register layout).

Second, more complex jobs require more difficult information

processing (e.g., synthesizing financial data vs. adding up a res-

taurant bill). In general, the ubiquitous finding that g predicts

performance in all jobs and its validities typically exceed those for

other single traits (for reviews, see Gottfredson, 1997; Ree &

Caretta, 1998; Schmidt, 2002; Schmidt & Hunter, 1998) stems

from the fact that those who score high on g are far more likely to

have acquired considerable declarative and procedural knowledge,

in addition to being able to quickly acquire (both in formal training

programs and on the job) additional, job-specific declarative and

procedural knowledge and process complex information.3

The Nature of “Work” Tasks: Parallels Between

Educational and Occupational Work

The research literature that demonstrates a consistent positive

relationship between g and academic as well as work performance

may surprise those who see the “work” in both contexts as being

fundamentally different. Some have argued that academic tasks are

2 Declarative knowledge (DK) refers to the “knowledge of facts, rules,

principles, and procedures. Specifically, DK represents the ability to state

the facts, rules, principles, or procedures that are a prerequisite for suc-

cessful task performance (Anderson, 1985; Kanfer & Ackerman, 1990)”

(McCloy et al., 1994, p. 493). Procedural knowledge is the “capability

attained when DK (knowing what to do) has been successfully combined

with knowing how and being able to perform a task” (McCloy et al., 1994,

p. 493).
3 Note that these findings are consistent with the theory of fluid and

crystallized intelligence, which suggests that specific knowledge is the

result of an investment of general cognitive ability into the development of

more specific abilities or knowledge (Cattell, 1971), as well as the more

elaborate theory proposed by Ackerman (1996), which also includes the

influences of personality and interest variables on the acquisition and

development of knowledge and skill.
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different from practical or real-world tasks (e.g., Sternberg &

Wagner, 1993). Academic tasks from this perspective are said to

be well defined, have only a single correct answer, and be self-

contained, among other things. We argue that the accuracy of this

perspective is limited to only a subset of examinations, as many

examinations are more complex, requiring tasks such as analysis

and synthesis (Bloom, Hastings, & Madaus, 1971). More impor-

tant, this description does not begin to do justice to the complex

behaviors students engage in before they sit down to complete an

examination or to do other academic assignments, such as writing

term papers or making oral presentations. Like work tasks, many

academic tasks are complex and ill defined. They lack a single

right answer and often require students to obtain additional infor-

mation and generate creative solutions. Effectively limiting a def-

inition of academic performance to behavior at the time of the final

examination results in a misleading picture of the nature of aca-

demic performance and the individual difference determinants that

are likely to be related to performance inside and outside of the

classroom. We propose that the nature and determinants of aca-

demic performance are similar, although not fully identical, to the

nature and determinants of job performance.

Work settings emphasize the application of previously acquired

declarative and procedural knowledge with a lesser, but still crit-

ical, emphasis on acquiring new declarative and procedural knowl-

edge. In an academic setting, a greater emphasis is placed on

directly demonstrating that declarative knowledge has been re-

cently acquired. For example, course examinations, papers, com-

prehensive examinations, oral examinations, and dissertation de-

fenses are focused on testing an individual’s current level of

knowledge in a specific area. In heavily cumulative disciplines

(e.g., mathematics, chemistry), performance is also partially a

function of previously acquired, discipline-specific declarative and

procedural knowledge. For example, prior knowledge and skill

solving mathematical problems influences the acquisition of new

mathematical knowledge. However, academic performance is not

just the production of recently acquired knowledge.

Academic performance in the classroom is the end product of

many other behaviors. For example, obtaining a good grade after

answering examination items is the result of effective performance

studying, managing goal conflicts, coordinating work with class-

mates, seeking additional information, negotiating with peers and

faculty, avoiding counterproductive behaviors (e.g., drugs and

alcohol), handling finances, and structuring effective communica-

tions (e.g., Kuncel, Campbell, Hezlett, & Ones, 2001; Reilly,

1976). Each of these is likely to be partially determined by declar-

ative and procedural knowledge, such as specific study skills,

writing skills, planning skills, and team performance skills. The

extent to which students have mastered these skills varies across

individuals and is partially a function of g as well as other indi-

vidual differences.

In summary, performance in both academic and work settings is

a direct function of learned declarative and procedural knowledge.

Performance in the workplace is directly determined by the moti-

vated application of declarative and procedural knowledge, with a

lesser emphasis on acquiring additional knowledge and skill. Per-

formance in an academic classroom setting is determined by the

direct demonstration of declarative and procedural knowledge

after having engaged in many other complex and ill-defined tasks;

that is, the knowledge was recently acquired through a number of

different and complex tasks that occur both within and outside of

the classroom.

Therefore, although the academic setting places a greater em-

phasis on the acquisition of knowledge, performance in both

settings should be and is predicted by g. Both situations involve

learning. Both situations contain complex or practical tasks. Fi-

nally, performance in both situations is partially determined by

previously acquired levels of knowledge and skill. General cogni-

tive ability is related to all three of these. As a result, the same

cognitive ability measure should be a valid predictor of perfor-

mance in both settings even if that measure was originally devel-

oped for use in academic admissions.

Overview of Current Study

Despite this substantial body of theory and research, the appli-

cability of abilities needed in academic settings to work settings

continues to be questioned. The vast theoretical and empirical

literature reviewed above speaks loud and clear: Any test that

assesses g will have predictive value in both settings, demonstrat-

ing cross-domain generalizability. The purpose of our study is to

demonstrate this finding using the same cognitive ability test.

Unfortunately, most instruments are not used in both domains. A

notable exception is the Miller Analogies Test (MAT; Miller,

1960; The Psychological Corporation, 1994). We meta-

analytically examined the extent to which (a) the MAT assesses

cognitive ability, (b) the MAT predicts important behaviors and

outcomes in educational settings, and (c) the MAT predicts job

performance and other important criteria in work settings. As such,

this research offers a direct test of whether the abilities related to

performance in academic settings overlap with those predicting

performance in work settings.

The Miller Analogies Test

The MAT has been used for admissions decisions into graduate

schools as well as hiring/promotion decisions for moderate- to

high-complexity jobs in industry (under the name MAT as well as

the Advanced Personnel Test). Developed by W. S. Miller at the

University of Minnesota and in use since 1926, the 100-item MAT

is composed entirely of analogy items (Miller, 1960; The Psycho-

logical Corporation, 1994). The items in the MAT differ from

many analogy questions that are almost entirely dependent on a

participant’s ability to reason with vocabulary knowledge. Instead,

the MAT is composed of analogies that require knowledge of

many domains including sciences, vocabulary, literature, arts, and

history. The MAT is a timed test (although most test takers finish

all of the items), with test takers given 50 min to complete the 100

items. Retesting is permitted with one of several alternate forms.

There is no penalty for guessing.

Previous studies of the MAT have often arrived at different

conclusions about its predictive validity (e.g., Marascuilo & Gill,

1967; Nagi, 1975; Perney, 1994; Watters & Paterson, 1953). Most

of these studies have ignored the effects of statistical artifacts on

the results, including differences in unreliability, range restriction,

and sampling error. As a result, some authors have concluded that,

even in academic settings, the validity of the MAT is likely to be

heavily moderated by situational factors. The present study also

tests this claim.
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Hypotheses

An important step in our research is linking scores on the MAT

to other measures of cognitive ability. If the MAT not only

correlates very highly with the cognitive ability measures that have

strong validity evidence for predicting academic performance but

also correlates very highly with the cognitive ability measures that

are predictive of work performance, it would be reasonable to

conclude that the MAT and related tests are valid in academic and

work settings.

In developing hypotheses about how the MAT correlates with

other cognitive tests, it is important to consider what it measures.

On the basis of the hierarchical models discussed earlier, scores on

the MAT are a function of g, verbal reasoning abilities, and

abilities specific to the test. The influence, or weight, of g should

be high. Spearman (1923, 1927) noted that analogy tests were

correlated with other measures known to capture g. In describing

his three basic principles of cognition (apprehension of experience,

eduction of relations, and eduction of correlates), he relied heavily

on analogy problems for illustration. Analogical reasoning in-

volved all three principles of cognition, making analogies a superb

measure of g (Bejar, Chaffin, & Embretson, 1991). Therefore, we

expect scores on the MAT will be strongly correlated with tests of

general cognitive ability and reasoning.

Verbal ability also appears to be needed to solve the kinds of

analogy problems that constitute the MAT. Although the role

played by vocabulary level in the difficulty of verbal analogy items

varies by the nature of the analogy involved (Bejar et al., 1991),

knowledge of the meaning of words is clearly needed in answering

this kind of question. Therefore, because they share both g and

verbal ability in common, we predict that the MAT will have

exceptionally strong correlations with other tests of verbal ability.

In contrast, we anticipate that the MAT will have strong, but

lower, correlations with tests of mathematical ability. Although the

MAT has some problems involving math, a smaller proportion of

the items are related to mathematical ability than verbal ability. In

other words, mathematical ability has less weight than verbal

ability in this test. To recapitulate, we predict the MAT to correlate

near unity with verbal tests. We expect the next largest correlation

to be with the general cognitive ability and reasoning tests, fol-

lowed by correlations with quantitative tests.

On the basis of the vast literature yielding information on the

relations among g, declarative and procedural knowledge, job

performance, and performance in educational and training settings,

our expectation is that a single, g-loaded test, such as the MAT,

will be a valid predictor of performance in both work and aca-

demic settings. In each domain, certain indexes of performance

tend to be heavily used (namely, grade point average and overall

performance ratings). However, performance in neither setting is

unidimensional (Campbell, 1990; Campbell et al., 1996; Enright &

Gitomer, 1989; Kuncel, 2003; Reilly, 1976; Viswesvaran & Ones,

2000). Consistent with the idea that job and task complexity

moderate the relationship between g and job performance, we

predict scores on the MAT will be better predictors of some

criteria than others.

In general, we expect the MAT to have correlations with aca-

demic criteria that are nearly identical to those of the Graduate

Record Examination—Verbal test (GRE–V; Briel, O’Neill, &

Scheuneman, 1993) and a pattern of correlations with work criteria

that is consistent with the literature on the consistently positive

correlation between cognitive ability and job performance. Lower

correlations are anticipated between the MAT and tasks in both

academic and work domains that are heavily motivation-loaded.

Substantial proportions of the variance in these criteria are likely to

be determined by differences in the direction, level of intensity,

and duration of individuals’ effort.

More specifically, we expect the MAT to have moderate posi-

tive relationships with a number of academic criteria, including

1st-year grade point average (GPA), graduate GPA (GGPA), and

faculty ratings of performance. Given the verbal content of the

MAT and verbal nature of comprehensive examinations, we expect

large, positive correlations between the MAT and comprehensive

examination scores. We anticipate a small but positive correlation

between the MAT and research productivity because of the low

base rate for students engaging in publishing and the fact that

many graduate students are not interested in preparing for or

pursuing a research career. We expect degree attainment to be

largely determined by motivation and, therefore, predict the MAT

to have a positive but small correlation with degree attainment.

Within the group of students who ultimately finish their degree

program, speed of completion seems to be almost entirely driven

by volitional choice and key situational factors, such as financial

resources and departmental characteristics (Baird, 1990; Bowen &

Rudenstine, 1992). Therefore, we predict that the MAT will have

a zero correlation with time to complete. Number of courses

completed appears to be largely determined by personality traits

related to compliance or motivation. Most students who enter

graduate school have the ability to, at a minimum, complete a

course (with, perhaps, less than stellar performance). We expect a

small but positive correlation between the MAT and number of

courses completed. Overall, those criteria that are strongly related

to acquiring domain specific knowledge (e.g., grades, faculty

ratings, comprehensive examinations) will tend to have the stron-

gest relationships, those that are more distal products of knowledge

as well as interest (e.g., research accomplishment, degree attain-

ment) will have more modest relationships, and those that are

almost purely motivationally determined (e.g., number of courses,

time to complete) will have the lowest correlations.

In our search of the literature, we located several studies report-

ing relationships between graduate students’ MAT scores and their

performance on worklike criteria. These criteria, which include

internship/practicum performance ratings, student-teaching perfor-

mance ratings, and performance on a counseling work sample, fall

in between academic and job criteria. In preparation for their future

roles, students are asked to complete simulations or execute tasks

in a work setting that are highly similar to those employees

perform on the job. These criteria embody the transition between

school and work. Because of the substantial literature indicating

that g predicts performance in both academic and work domains,

we predict a moderate correlation between the MAT and intern-

ship/practicum performance ratings and performance on a coun-

seling work sample. Smaller correlations are expected between the

MAT and student-teaching performance ratings because of the

high probability of construct-irrelevant contamination in the crite-

rion. Raters had very limited opportunities to observe the teacher,

and the behaviors to be rated were often ill specified or primarily

interpersonal in nature. Thus, a measure of g will account for only
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a small proportion of the variance in the student-teaching perfor-

mance ratings.

Ratings of creativity is a fourth criterion we examined that

incorporates elements of academia and work. Ratings of creativity

were a faculty member’s or work supervisor’s evaluation of a

person’s creativity or potential for creative work. The majority

(60%) of the studies involved evaluations of student creativity

rather than employee creativity. We believe that the ability deter-

minants of creative work are mainly composed of g, related spe-

cific abilities, and acquired domain specific knowledge. We ex-

pected moderate correlations between the MAT and ratings of

creativity.

Similarly, a number of studies reported correlations between the

MAT and ratings of potential for either students or employees.

Ratings of potential for future performance were for either success

in a job (e.g., counseling) or an aspect of a job (e.g., research).

Ratings of potential for work in counseling constituted 55% of the

studies for the potential criterion. These studies were included in

the overall potential analyses, as well as being examined sepa-

rately. On the basis of previous research in assessment centers and

potential ratings (Gaugler, Rosenthal, Thornton, & Bentson, 1987),

we hypothesized moderate correlations between the MAT and

potential ratings.

The work-setting criteria include job performance and member-

ship in professional organizations. Consistent with prior research

on general cognitive ability and job performance, we expect a

moderate and positive correlation between the MAT and job

performance. Performance as an educational administrator was

analyzed separately from the other job performance studies be-

cause many of the ratings were for what we felt were nonwork

characteristics and behaviors (e.g., global self-confidence, emo-

tional stability). This mixture of work and nonwork ratings will

probably result in positive but smaller correlations between the

MAT and educational administrator performance.

Membership in a professional organization was simply whether

the person, postgraduation, was a member in a professional society

(e.g., American Psychological Association). Note that this crite-

rion was constrained to membership and did not address being

elected as a fellow or an officer of an organization. We expected

a small but positive correlation between the MAT and membership

in a professional organization on the basis of the expectation that

individuals who were more effective performers are more likely to

join professional organizations.

Method

To quantitatively aggregate results across previous studies of the MAT,

we used Hunter and Schmidt’s (1990) psychometric meta-analytic method.

As has been documented by its use within the field of industrial–

organizational psychology, meta-analysis is a particularly powerful method

for clarifying research in an area. By statistically aggregating research on

a topic, it increases the amount of information that can be brought to bear

on a single question. To summarize the literature, we began by computing

the average, sample-size/weighted correlation across all studies (robs). For

each estimate, the corresponding standard deviation of the observed cor-

relations was also calculated (SDobs).

Some meta-analytic procedures, such as those developed by Hunter and

Schmidt (1990), also help clarify research by effectively addressing the

effects of undesirable study characteristics that influence the magnitude

and distribution of observed correlations. These statistical artifacts include

sampling error, restriction of range, and measurement unreliability.

For example, the attenuating effect of studies that use samples that are

highly restricted in range on the predictor test can be reduced or eliminated

(e.g., students from an elite school). This is important because the process

of using a predictor (e.g., the MAT) to select a group of new graduate

students or workers results in a sample that is less variable on the predictor.

As a result, correlations involving the predictor (assuming they are not

zero) will be attenuated (Thorndike, 1949). This downward bias results in

an underestimate of the actual relationship of the predictor with other

variables for the population of interest. In this study, all potential applicants

to a graduate program or job were considered to be the population of

interest. Meta-analysis also can be used to account for the reality that

studies differ in terms of the reliability of the measures that they use. The

unreliability of measures artificially lowers their observed correlation.

Correcting robs and SDobs for range restriction and measurement error

yields more accurate estimates of the relationship between two variables

and permits evaluation of whether the variability in observed correlations

is due to systematic artifactual biases or reflects the existence of substan-

tive moderators. Furthermore, correcting SDobs for the sometimes large

differences in sample sizes across studies yields a more accurate estimate

of whether the differences observed in the literature are merely the result

of sampling error.

In examining the relationship of the MAT with other cognitive ability

measures, as well as with academic and work-related criteria, we were

interested in understanding the true relationship between the variables. In

essence, the goal was to create the best estimate of the population corre-

lation in the absence of all sampling error, restriction of range, and

measurement error. To create this estimate (�), all possible corrections for

statistical artifacts were made (i.e., corrections for range restriction, along

with corrections for the unreliability of both variables).

An estimate of interest to those who are using a test for admissions or

hiring is the operational validity (rop). Operational validity refers to the

test-criterion correlation coefficient that has been corrected for unreliability

in the criterion but not in the predictor. Because selection or admissions

decisions are made with an imperfectly reliable measure, predictor unre-

liability corrections are not applied when estimating the operational valid-

ity of the test. Operational validity answers the applied question of what

would be gained if the predictor were used for hiring or admissions

purposes.4 For each MAT–criteria relationship, we also estimated opera-

tional validity.

Corrections for range restriction and unreliability were also applied in

computing variability estimates across the correlations included in each

meta-analysis. The standard deviation of observed correlations corrected

for statistical artifacts is the residual standard deviation (SDres). The stan-

dard deviation of the true score validities (SD
�
) describes the standard

deviation associated with the true validity, after variability that is due to

sampling error, unreliability in the predictor, unreliability in the criterion,

and range restriction have been removed. The magnitude of SD
�

is an

indicator for the presence of moderators. Smaller values suggest that other

variables are unlikely to substantially moderate the validity of the MAT. If

all or a major portion of the observed variance in a correlation is due to

statistical artifacts, one can conclude that the relationship is constant or

nearly so.

The SD
�

is also used to compute lower 90% credibility interval, which

is used as an indicator of the likelihood that the true relationship general-

izes across situations. If the lower 90% credibility value is greater than

zero, one can conclude that the presence of a relationship can be general-

ized to new situations (Hunter & Schmidt, 1990). In our meta-analysis, if

the 90% credibility value is greater than zero, but there is variance in the

correlations after corrections, it can be concluded that the relationships of

4 Because the MAT is a highly reliable test, the applied validity and

generalizability of the test differs little from its theoretical validity when

predictor unreliability is corrected.
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the MAT with other variables are positive across situations, although the

actual magnitude may vary somewhat across settings. However, the re-

maining variability may also be due to uncorrected statistical artifacts,

other methodological differences, and unidentified moderators.

In making corrections, because not all studies included in our database

reported the necessary measurement error and range-restriction informa-

tion, we relied on the extant research literature to construct appropriate

unreliability and range-restriction distributions. These artifact distributions

are described in the Appendix.

We gathered studies involving prediction of graduate school perfor-

mance and job performance by the MAT from several sources. To identify

relevant research PsycLIT (1887–2001) and ERIC (1966–2001) searches

were combined with a search of Dissertation Abstracts International

(1861–2000). The citation lists within all articles, dissertations, and tech-

nical reports were also examined to identify additional relevant studies.

Unreported effect sizes were computed from available information when

possible.

In articles with sample overlaps, the larger or more complete data were

included in the meta-analysis, and the matching or overlapping samples

were excluded. When a single study reported two or more correlations

between the MAT and measures of the same general criterion, the corre-

lations were averaged to create an overall estimate.

Sorting of data for inclusion in each meta-analysis was based on the

consensus of the three authors. The final database for the criterion-related

meta-analyses included 163 independent samples from 127 studies, yield-

ing 229 correlations across 20,352 subjects. No single analysis included

more than one correlation from the same sample so independence was not

violated. The list of studies contributing data to our study may be obtained

by contacting the first author. Data were analyzed with interactive meta-

analysis procedures (Schmidt, Gast-Rosenberg, & Hunter, 1980), using a

program developed by Schmidt, Hunter, and Viswesvaran (1998), with

improvements that increase accuracy over Hunter and Schmidt’s (1990)

original method.5

Results

We first present the correlations between the MAT and other

cognitive ability measures. Then, we describe the results for the

eight criteria in graduate school settings. Third, we discuss

findings on the value of the MAT for predicting the perfor-

mance of graduate students on work-related tasks, as well as for

predicting ratings of creativity and potential for students and

employees. Last, we report results for the four criteria from the

work setting.6

Correlations With Other Ability Measures

Sufficient studies have reported correlations of scores on the

MAT with scores on the GRE–V and the GRE—Quantitative test

(GRE–Q) to permit separate analyses. The remaining tests were

classified into three categories: primarily verbal tests, primarily

mathematical tests, and tests assessing g and reasoning. Examples

of tests assessing verbal ability were the MCAT Verbal and

Cooperative Reading Test—Total Score. Tests evaluating mathe-

matical ability included the MCAT Quantitative and Doppelt

Mathematical Reasoning. Examples of tests included in the general

cognitive ability and reasoning category included the Raven Pro-

gressive Matrices (Raven, 1965), Army Alpha (Yerkes, 1921),

Watson Glaser (Watson & Glaser, 1980), and Wechsler-Bellevue

(Wechsler, 1946).

The results in Table 1 indicate that the MAT is very strongly

associated with measures of verbal ability. The validity of the

MAT for predicting GRE–V and other verbal tests were equally

strong at .88 (k � 15, N � 8,328 and k � 23, N � 3,614,

respectively) with relatively low values of SD
�

(.06 and .08,

respectively), which indicate there is little true variability across

studies.

The relationships between the MAT and tests of mathematical

ability are smaller but still large, with true correlations of the MAT

with the GRE–Q and other math tests equaling .57 (k � 15, N �

7,055) and .68 (k � 18, N � 2,874), respectively. Small values of

SD
�

for GRE–Q (.10) and other mathematical ability measures

(.05) indicate there is little room for moderators to operate. Our

results indicate that the MAT is also strongly related to perfor-

mance on other general cognitive ability and reasoning tests (� �

.75, k � 15, N � 1,753). The associated SD
�

is slightly larger (.15).

Criterion-Related Validities

Results for all academic criteria are shown in Table 2. Validity

for GGPA was moderately large (k � 70, N � 11,368) with a

true-score correlation (�) of .39 and a small standard deviation of

true validity of .09. The � for 1st-year GPA was .41, which was

slightly larger than � for GGPA (k � 34, N � 2,999) with, also, a

larger SD
�

of .15. Faculty ratings (k � 25, N � 1,909) were

professors’ ratings of graduate student performance. All of the

ratings are separate from internship/teaching ratings, were focused

on performance in graduate school, and did not include ratings of

behaviors from outside of graduate school (e.g., empathy, life

balance). Validities for this criterion are also presented in Table 2

and were moderately large, with a � of .37. The estimate for SD
�

was 0, resulting in a 90% credibility interval that did not include

zero. These findings indicate that the MAT is a generalizably valid

predictor of faculty ratings and that including the somewhat het-

erogeneous mixture of faculty ratings was not unreasonable, as the

variability in the results was fully accounted for by statistical

artifacts.

Comprehensive examination score results were based on studies

that reported a correlation with either comprehensive examination

or preliminary examination scores. The validity of the MAT was

largest for this criterion, with a � of .58 and a small (.03) SD
�

, and

was based on a more modest sample size (k � 10, N � 987) than

the GGPA, 1st-year GPA, and faculty rating criteria.

Research productivity is an important goal of many graduate

students and programs. We found four studies that investigated

how well the MAT predicts research productivity (N � 314). The

results suggest that the MAT has a small, positive relationship with

research productivity (� � .19). The SD
�

of zero indicates that

statistical artifacts account for all variance across the four studies.

All four of the studies included in this analysis were doctoral

programs emphasizing research, and not professional programs

5 These refinements included use of the mean observed correlation in the

formula for sampling error variance and the use of a nonlinear range

restriction formula to estimate the standard deviation of corrected validities

(Law, Schmidt, & Hunter, 1994a, 1994b).
6 For consistent rules of thumb for the interpretation of effect size

magnitude, see Lubinski and Humphreys (1997). The reader should note

that Cohen (1992) provided r and d rules of thumb that differ in magnitude.
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designed to train practitioners, and may not generalize to master’s

or professional degree programs.

Degree attainment was generally defined as studies in which the

MAT was used to predict taking the graduate degree versus failing

to take the degree. A couple of studies were included in which the

contrast was made between dropping out, being in program, and

graduating from the program. For this criterion, � was positive

(� � .21, k � 20, N � 3,963). The SD
�

was larger for this criterion

(.24) than other criteria. This, combined with the relatively small

operational validity, resulted in a lower 90% credibility interval

that included zero. These results suggest that the MAT has a

generally positive modest relationship with degree attainment but

that the validity is likely to be moderated by other factors.

Five studies were located that examined the relationship be-

tween MAT scores and how long it took students to finish their

degrees (N � 1,700). The true score correlation of .35 indicates

that the MAT moderately predicts time to finish degree. The

relatively small SD
�

of .11 suggests that any third variable is likely

to have a limited moderating effect. The number of courses/credits

completed appears to be effectively unrelated to MAT scores (� �

–.06) and was based on a small sample size and number of studies

(k � 3, N � 179). This criterion is only a function of the number

of courses the student actually completed, not the ratio of at-

tempted to completed.

Three criteria were identified that essentially represent practice

or simulated job performance: internship/practicum ratings,

student-teaching performance ratings, and counseling work sample

performance. The findings for these criteria are in Table 3. Intern-

ship and practicum ratings had a small, positive relationship with

the MAT (� � .22), whereas student-teaching performance had a

near zero negative association with the MAT (� � –.04). In both

cases, SD
�

equaled zero. For internship/practicum ratings and

student-teaching performance ratings, the number of studies and

students were limited (ks � 4 and 5 and Ns � 300 and 444,

respectively), and therefore we cannot reach unequivocal conclu-

sions regarding these two criteria. Moderate validity was obtained

for predicting counseling work sample performance (� � .27, k �

5, N � 114, SD
�

� 0).

Results for ratings of creativity and potential also are shown in

Table 3. Creativity ratings were made by faculty or work super-

visors, and creativity rating validities were not included in the

analyses for any other criteria. The true score correlation for

predicting these ratings was a moderate .36 (k � 6, N � 1,104,

SD
�

� 0). The MAT is a strong predictor of the counseling

potential ratings subsample (� � .49, k � 6, N � 192) and a

moderate predictor for the overall potential ratings (� � .37, k �

11, N � 494) analysis. For both criteria the SD
�
s of zero indicate

the validity of the MAT generalizes across situations.

The MAT has been used to predict several work and profes-

sional criteria, including job performance and membership in

professional organizations. The results for these criteria are shown

in Table 4. On the basis of seven studies, the true score correlation

for predicting job performance was estimated to be .41 (N � 598,

SD
�

� .12). For two jobs, there were sufficient studies to warrant

Table 1

Meta-Analysis of Miller Analogies Test (MAT) Correlations With Other Ability Tests

Test N k robs SDobs SDres � SD
�

90% cred.

Graduate Record Examination—Verbal 8,328 15 .70 .08 .05 .88 .06 .78–.98
Other verbal ability measures 3,614 23 .67 .10 .06 .88 .08 .75–1.01
Graduate Record Examination—Quantitative 7,055 15 .42 .10 .07 .57 .10 .41–.73
Other math ability measures 2,874 18 .50 .09 .03 .68 .05 .60–.76
General ability and reasoning measures 1,753 15 .56 .14 .11 .75 .15 .50–1.00

Note. For all analyses, � has been corrected for MAT reliability, other test reliability, and restriction of range. Boldface type highlights the most critical
information. N � sample size, k � number of studies; robs � sample size weighted average correlation; SDobs � standard deviation of observed correlations;
SDres � residual standard deviation; � � estimated true score correlation; SD

�
� standard deviation of true score correlations; 90% cred. � 90% credibility

interval.

Table 2

Meta-Analysis of Miller Analogies Test (MAT) Validity for Academic Criteria

Criterion N k robs SDobs SDres rop � SD
�

90% cred.

Graduate grade point average 11,368 70 .27 .10 .06 .36 .39 .09 .24–.54
1st-year graduate grade point average 2,999 34 .29 .15 .11 .38 .41 .15 .16–.66
Faculty ratings 1,909 25 .25 .11 .00 .34 .37 .00 .37–.37
Comprehensive examination scoresa 987 10 .47 .10 .03 .54 .58 .03 .53–.63
Research productivitya,b 314 4 .13 .07 .00 .17 .19 .00 .19–.19
Degree attainmenta,b 3,963 20 .15 .19 .17 .20 .21 .24 �.18–.60
Time to finish degreea,b 1,700 5 .25 .10 .08 .32 .35 .11 .17–.53
Number of courses/credits completeda 179 3 �.05 .05 .00 �.06 �.06 .00 �.06–�.06

Note. Boldface type highlights the most critical information. N � sample size; k � number of studies; robs � sample size weighted average correlation;
SDobs � standard deviation of observed correlations; SDres � residual standard deviation; rop � estimated validity for applied use of the MAT (i.e.,
operational validity); � � estimated true score validity (� has been corrected for MAT unreliability, criterion unreliability [where possible], and restriction
of range); SD

�
� standard deviation of true score correlations; 90% cred. � 90% credibility interval.

a Not corrected for criterion unreliability. b Corrected using the more restricted MAT range-restriction distribution (see Appendix).
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separate analyses. Counseling performance was strongly predicted

(� � .51, k � 2, N � 92, SD
�

� 0). Note that these data were

nested within the overall job performance analysis. The MAT was

less strongly associated with educational administration perfor-

mance (� � .27, k � 10, N � 225, SD
�

� .15). These data are

independent from the job performance analyses. The results sug-

gest that the MAT is a generalizably valid predictor of work

performance criteria.

Last, three studies were found that examined the relationship

between MAT scores and membership in a professional organiza-

tion. The true score correlation of .27 indicates that individuals

who perform better on the test are more likely to be members of

professional organizations (k � 3, N � 278, SD
�

� 0). However,

the results are based on a limited number of samples and people.

Discussion

The MAT is a valid predictor of several aspects of graduate

student performance as well as measures of job performance,

potential, and creativity. The validity was at least as high for work

criteria as for school criteria. The MAT was a valid predictor of

seven of the eight measures of graduate student performance

(average � � .32), five of the six school-to-work transition per-

formance criteria (average � � .29), and all four of the work

performance criteria (average � � .37). Consistent with the volu-

minous existing literature, our results provide compelling evidence

that an ability instrument that was developed to aid educational

admissions decisions is also valid for predicting job performance.

These findings, in combination with the strong correlations be-

tween the MAT and other cognitive ability tests from educational

and work settings, provide direct evidence that g is related to

success in multiple domains.

At the same time, the pattern of correlation between the MAT and

individual criteria also supports the importance of more specific

abilities. The MAT was an exceptionally good predictor of com-

prehensive examinations. Given that the correlations among the

MAT and other ability measures indicate that the MAT measures

verbal ability in addition to g, it is reasonable to conclude that

some of the strength of its relationship with comprehensive exam-

ination scores is due to its verbal component. The GRE–V and

MAT have nearly identical large correlations with comprehensive

examinations (and other criteria) whereas the GRE–Q is a weaker

predictor of comprehensive examinations (Kuncel et al., 2001).

The argument that intelligence at work is completely different

from intelligence at school is not supported by our results. Instead

the results are consistent with the large body of research that

suggests that performance is a function of the motivated applica-

tion of acquired declarative (i.e., job knowledge) and procedural

knowledge (i.e., skill; Borman et al., 1993; McCloy et al., 1994;

Schmidt et al., 1986). Acquiring declarative and procedural knowl-

edge is strongly related to g.

The reader should note that the estimates obtained in this study

are underestimates of the relationship between g and performance

Table 3

Meta-Analysis of Miller Analogies Test (MAT) Validities for Transitional Criteria, Creativity, and Potential

Variable N k robs SDobs SDres rop � SD
�

90% cred.

Internship/practicum ratingsa 300 4 .13 .10 .00 .20 .22 .00 .22–.22
Student-teaching performance ratingsa 444 5 �.02 .09 .00 �.04 �.04 .00 �.04–�.04
Counseling work sample performanceb 114 5 .18 .14 .00 .25 .27 .00 .27–.27
Ratings of creativityc 1,104 6 .25 .06 .00 .34 .36 .00 .36–.36
Potential ratingsd 494 11 .24 .13 .00 .34 .37 .00 .37–.37
Counseling potential ratingsd 192 6 .32 .10 .00 .45 .49 .00 .49–.49

Note. Boldface type highlights the most critical information. N � sample size; k � number of studies; robs � sample size weighted average correlation;
SDobs � standard deviation of observed correlations; SDres � residual standard deviation; rop � estimated validity for applied use of the MAT (i.e.,
operational validity); � � estimated true score validity (� has been corrected for MAT unreliability, criterion unreliability [where possible], and restriction
of range); SD

�
� standard deviation of true score correlations; 90% cred. � 90% credibility interval.

a Corrected using job performance reliability estimate. b Corrected for unreliability using a distribution of work sample reliability. c Corrected using
reliability distribution of potential ratings. d Corrected using reliability distribution of creativity ratings.

Table 4

Meta-Analysis of Miller Analogies Test (MAT) Validities for Work Criterion Variables

Variable N k robs SDobs SDres rop � SD
�

90% cred.

Job performancea,b 598 7 .26 .14 .07 .38 .41 .12 .21–.61
Counseling performancea,b 92 2 .33 .05 .00 .47 .51 .00 .51–.51
Educational administration performancea,b 225 10 .15 .23 .10 .25 .27 .15 .02–.53
Membership in a professional organizationb,c 278 3 .19 .19 .00 .25 .27 .00 .27–.27

Note. Boldface type highlights the most critical information. N � sample size; k � number of studies; robs � sample size weighted average correlation;
SDobs � standard deviation of observed correlations; SDres � residual standard deviation; rop � estimated validity for applied use of the MAT (i.e.,
operational validity); � � estimated true score validity (� has been corrected for MAT unreliability, criterion unreliability [where possible], and restriction
of range); SD

�
� standard deviation of true score correlations; 90% cred. � 90% credibility interval.

a Corrected using job performance reliability estimate. b Corrected using the more restricted MAT range-restriction distribution (see Appendix). c Not
corrected for criterion unreliability.
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if the full range of talent in the U.S. population had been consid-

ered. We defined our population of interest as applicants to grad-

uate schools or more technical jobs and used normative data to

make appropriate range-restriction corrections to these more ho-

mogeneous groups. Therefore, our results address the relationship

between the MAT and performance in various domains given the

realities of the educational and credentialing systems in the United

States. In the theoretical case, where people with very low ability

applied to doctoral-level history programs or for professional

engineering positions that currently require a postsecondary de-

gree, the predictive power of general cognitive ability would

probably be even greater for academic and work performance than

our findings indicate.

The results from this study also indicate that the abilities mea-

sured by the MAT and other cognitive ability tests are related to

evaluations of creativity and potential. These findings are consis-

tent with other research findings that indicate that exceptional

scores on educational admission tests are associated with excep-

tional academic and creative accomplishments (Lubinski et al.,

2001). Selecting students or workers on the basis of cognitive

ability results in scholars and employees who are creative and high

potential.

Although most of our hypotheses were supported, there were a

few surprises that should be discussed. First, the correlation be-

tween the MAT and work performance, although a strong positive

correlation, is somewhat lower than has been observed in similar

meta-analyses of cognitive ability tests for predicting job perfor-

mance (see Hunter & Hunter, 1984). We see three explanations

(beyond sampling error) for this difference. First, our restriction of

range corrections is smaller than corrections from the work per-

formance and graduate performance domains. Our conservative

corrections may have resulted in an underestimate. Second, some

of the job performance measures used in this study are clearly

incomplete and construct deficient. Third, a superior measure of g

would be the composite of several different ability measures.

Therefore, the MAT is a somewhat constant deficient measure of

general cognitive ability.

A second unexpected result was that the MAT had a positive

correlation with time to finish the graduate degree. Our best (ad

hoc) explanation is that more able students are likely to spend time

in graduate school doing nondegree work (e.g., research) that may

keep them from finishing as fast as other students. Overall, if the

only myopic goal for a program is rapid completion, then one

could negatively weight the MAT. If the goal is to train students

who finish at higher rates, acquire field-specific knowledge, are

well regarded by the faculty, produce research, and are viewed as

creative and having potential, one should positively weight the

MAT. The best choice seems crystal clear to us.

The effectively zero correlation between the MAT and student-

teaching ratings was also inconsistent with our hypotheses. We

believe that this result is due to the quality and focus of student-

teaching ratings. Limited opportunities to observe and poorly

specified criteria for good teaching may account for the zero

correlation. Alternatively, it may be that the results are simply due

to sampling error. Being knowledgeable in basic math, science,

and English is clearly important for good teaching. Given the fact

that the MAT correlates with the acquisition and demonstration of

knowledge and skill (e.g., GPA, comprehensive examinations,

counseling work samples), it is unlikely that good teaching (prop-

erly measured) is unrelated to the abilities measured by the MAT.

In general, the MAT was weakly correlated with more motiva-

tionally determined criteria such as degree attainment. Before the

reader dismisses some of the smaller validities as too small to be

of use, one should note that the percentage increase of correct

decisions that can be obtained with a small correlation can be

substantial, particularly when an organization can be highly selec-

tive (Taylor & Russell, 1939). The MAT would still have utility

for increasing the number of students who finish a degree program.

Nonetheless, there is considerable room for improving the predic-

tion of criteria such as degree attainment, and previous research

has shown that noncognitive predictors can be particularly effec-

tive for primarily noncognitive criteria (e.g., McHenry et al.,

1990). Finishing a PhD program requires a great deal of goal-

directed behavior, and measures of interests and personality are

likely to be useful (and superior) predictors of more motivationally

determined criteria as well as providing incremental validity for

more cognitively determined criteria. This illustrates a broader

point that specific dimensions of performance will be best pre-

dicted by different combinations of g, interests, personality, and

other individual differences. There is no denying the important

influence of other traits on behavior, and we hope the surge of

interest in personality within the workplace (e.g., Hough & Ones,

2001; Roberts & Hogan, 2001) spills over into research on aca-

demic performance. However, across many aspects of life and

particularly for learning and job performance, we like the succinct

summary from Drasgow (2002, p. 126) that “g is key”.

We acknowledge that the analyses are based on sample sizes

that range from rather limited to very large and that the clustering

of criterion measures was partially a subjective, nonetheless con-

sensual, decision among the three coauthors. We felt that our

clustering maximized the use and interpretability of the available

information. However, alternative clusterings are certainly worth

considering and debating. It is also important to note that some

possibility of criterion contamination exists in these studies. Fac-

ulty, and to a lesser extent, employers may be aware of individu-

als’ MAT scores. We believe the influences are likely to be

negligible and note that the results are completely consistent with

research examining ability measures using completely predictive

designs (see Schmidt et al., 1992, for a discussion). Overall, we

found considerable evidence that the validity of the MAT gener-

alizes across academic and work settings and feel that the overall

pattern of test intercorrelation results and predictive validity results

creates a compelling case for the importance of g across academic

and work settings.

The MAT was shown to fit within the established ability liter-

ature as a measure of both g and verbal ability. Our overall

hypothesis that the same cognitive ability instrument would predict

performance in academic and work settings was supported. The

abilities measured by the MAT predict more than just grades. They

predict other academic criteria as well as a variety of professional

and work performance criteria, including evaluations of creativity

and potential. Furthermore, our results suggest that the lower

correlations and much of the variability observed in previous

research are likely to have been the result of range restriction,

criterion unreliability, and sampling error. Arguments that cogni-

tive abilities measured by educational admissions tests are not

related to behaviors and outcomes beyond grades early in a degree
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program are contradicted by the empirical data presented in this

study. Cognitive ability tests, such as the MAT, are predictive of

success in academic and work settings, regardless of the setting for

which they were developed.
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Appendix

Corrections to Criterion-Related Validities

Range-Restriction Corrections

To correct for range restriction, the ratios of selected group standard

deviations to applicant-pool standard deviations (u values) are necessary.

Graduate student applicant standard deviations were available from the

publisher of the MAT (The Psychological Corporation, 2001). Standard

deviations were available for eight program areas as well as an overall

standard deviation. Because MAT-applicant standard deviations differed

by program area, they were matched by area with the sample standard

deviations. This was done to avoid over- or undercorrecting the observed

correlations and to more accurately represent the true variability of range-

restricted samples in the literature. Two range-restriction distributions were

created. One comprised MAT standard deviations from student samples

with criteria from earlier stages of graduate programs (1st-year GPA,

GGPA, faculty ratings) , whereas the second was based on student samples

with criteria from later in graduate programs (degree attainment, research

productivity). This was done to better reflect the effects of attrition on

graduate student samples and better match the correction to the sample

(although the difference between the corrections was small). Standard

deviations were not available for either job applicant or incumbent sam-

ples. Because most of the studies that contributed to the job performance

criteria were for jobs with moderate to high levels of complexity and many

had workers that would have attended college (e.g., counselors, managers,

engineers), it was assumed that the restriction of range-artifact distribution

for the student samples would result in a reasonable correction for the

studies in work settings. However, this correction may be an undercorrec-

tion because our u values are smaller than those typically obtained in the

work and even graduate school domains (Kuncel et al., 2001).

Criterion Reliability Corrections

The reliability of grades was based on reliabilities from three studies of

the reliability of college grades from Reilly and Warech (1993), Barritt

(1966), and Bendig (1953). The values for internal consistency reliability

from these three studies were .84, .84, and .80, respectively. Note that

unlike typical internal consistency estimates that are based on a single test

administered at one point in time, estimates are from final grades (typically

based on multiple subevaluations) from multiple raters over the course of

months or years.

The artifact distribution for the reliability of faculty ratings was esti-

mated in two stages. First, available reliability information about the

number of raters and number of rating items was coded from the MAT

articles. Most studies provided information about the number of faculty

ratings and items. Unfortunately, almost no studies provided an estimate of

the interrater reliability. To compensate for the lack of information, a

meta-analytically estimated reliability for a single rater rating overall job

performance was obtained from Viswesvaran, Ones, and Schmidt (1996).

This estimate (.52) was then used to create the artifact distribution after

being adjusted for the number of raters. Because Viswesvaran et al.’s

estimate was for a single rater across different numbers of items and our

information suggested that there was also a range of number of items in our

sample, no adjustment was made for the number of items. To the extent

that there are differences between the average number of items in Viswes-

varan et al.’s meta-analysis and our study (average number of items � 2),

our correction may lead to somewhat of an over- or underestimate.

The same method was used to estimate the values in the artifact distri-

butions for the reliability of potential and creativity ratings, with one

exception. One large sample study of creativity provided an interrater

reliability estimate. This estimate was incorporated in the analysis without

adjustments. Because of the overlap between the professional potential

criterion analysis and the counseling potential analysis, the potential rating

distribution was also used for the counseling potential criterion. Note that

all of the potential ratings for which we have information were made with

a single item. Therefore, the correction is likely to be a slight undercor-

rection because the meta-analytic estimate used here was based on a single

rater across a range of items.

In the studies we obtained, there was almost no information about the

reliability of the job performance, counseling performance, and educational

administration criterion measures. The reliability distribution for these

criteria was based on the meta-analytically derived reliability estimate for

a single overall job performance rating (.52) from Viswesvaran et al.

(1996) adjusted for the number of raters with one exception. The exception

is for one job performance study where the criterion was an objective

measure that was based on records. We conservatively assumed the crite-

rion reliability for this study was 1.0 and included it in the distribution. All

others were estimated based on the number of raters when that information

was available. Across all ratings-based criteria, there were typically a large

number of raters, hence the comparatively large average reliability of .81.

The reliability distribution for work samples was constructed from 18

individual studies reporting internal consistency (mostly split half) reli-

abilities from the industrial and organizational psychology literature. Work

sample performance is frequently used as a criterion variable in validating

selection tests or as a proximal predictor of future performance. Previously,

in modeling determinants of performance, Schmidt et al. (1986) con-

structed a reliability distribution for work samples from the literature

available at the time. We included all reliabilities used by Schmidt et al.

(1986) but also updated their distribution using data from studies con-

ducted since then. The average reliability of work samples was estimated

to be .88, a value almost identical to the mean value of .87 reported by

Schmidt et al. (1986).

No reliability corrections were made for comprehensive examination

scores, degree attainment, time to finish, research productivity, number of

course credits, and membership in a professional organization. The criteria

that were obtained from records or databases (membership, graduation,
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credits, publications) are likely to be highly reliable, and the meta-analytic

results presented here are likely to closely reflect the true validity of the

MAT for these criteria.

Comprehensive examination scores are much less likely to be highly

reliable. Although some adequate split-half reliabilities have been reported

for multiple-choice comprehensive examinations (Tori, 1989), scoring of

written comprehensive examinations may often rely on the idiosyncratic

judgments of raters. The format of comprehensive exams (essay vs. mul-

tiple choice), the number of raters for scoring essays, and the amount of

rater training can all be expected to moderate the reliabilities of compre-

hensive examination scores. Unfortunately, detailed information regarding

the nature of comprehensive examinations was not provided in all of the

studies reporting correlations with the MAT. Therefore, we felt we could

not develop an artifact distribution that appropriately reflected the distri-

bution of reliabilities. We expect that the results presented here are likely

to grossly underestimate the validity of the MAT for predicting compre-

hensive examinations.

MAT Reliability Corrections

Test–retest alternate-form reliabilities were collected from the technical

manuals and the literature to create a distribution of predictor reliabilities.

To help reduce the possible effects of maturation on the reliability esti-

mates, readministration of the MAT had to occur during a time period of

less than a year to be included in this artifact distribution. Artifact distri-

bution information for range restriction, predictor reliability, and criterion

reliability corrections are presented in Table A1.

Corrections for Correlations With Cognitive Tests

Unfortunately, most of the studies reporting correlations between the

MAT and other cognitive ability tests did not provide sufficient informa-

tion to make test-specific restriction of range corrections. Therefore, we

corrected for the restriction of range using the information we compiled for

the MAT. Test manual reliability information was available for many of the

other tests and three separate reliability distributions were created for the

GRE–V, GRE–Q, and other non-MAT tests. To summarize, the analyses

were conducted with the MAT reliability distribution, a separate non-MAT

reliability distribution, and restriction of range corrections that were based

on the MAT range-restriction artifact distribution for the graduate student

samples.
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Table A1

Statistical Artifact Distributions Used in the Meta-Analyses

Variable Mean URR KRR Mean rXX
1/2 Krel

Predictor

Miller Analogies Testa .83 26 .92 6
Miller Analogies Testb .76 8

Criteria

GGPA — — .91 3
1st-year GGPA — — .91 3
Faculty ratings — — .86 18
Counseling work sample — — .88 18
Creativity ratings — — .87 5
Potential ratings — — .83 6
Job performance — — .81 6

Note. Mean URR � mean U ratio for range restriction; KRR � number of
ratios in the distribution; Mean rXX

1/2
� mean of square root of the

reliabilities (multiple raters for ratings criteria); Krel � number of reliabili-
ties in the distribution; GGPA � graduate grade point average.
a Less range-restricted artifact distribution based on students early in their
programs. b More range-restricted artifact distribution based on students
late in their programs.
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