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A Meta-Analysis

Wendelien Van Eerde
University of Amsterdam

Henk Thierry
University of Tilburg

This meta-analysis integrates the correlations of 77 studies on V. H. Vroom's (1964)
original expectancy models and work-related criteria. Correlations referring to predic-
tions with the models and the single components—valence, instrumentality, and expec-
tancy—were included in relation to 5 types of criterion variables: performance, effort,
intention, preference, and choice. Within-subjects correlations and between-subjects cor-
relations were included separately. Overall, the average correlations were somewhat lower
than reported in previous narrative reviews. In certain categories, moderators pertaining
to the measurement of the concepts were analyzed with a hierarchical linear model, but
these moderators did not explain heterogeneity. The results show a differentiated over-
view: the use of the correlational material for the validity of expectancy theory is
discussed.

Expectancy theory (Vroom, 1964) has held a major
position in the study of work motivation. Vroom's (1964)
Valence - Instrumentality - Expectancy Model (VIE
model), in particular, has been the subject of numerous
empirical studies. It has served as a rich source for theo-
retical innovations in domains such as organizational be-
havior (Naylor, Pritchard, & Ilgen, 1980), leadership
(House, 1971), and compensation (Lawler, 1971). Re-
views on expectancy theory (Mitchell, 1974, 1982;
Pritchard & Campbell, 1976; Schwab, Olian-Gottlieb, &
Heneman, 1979; Wanous, Keon, & Latack, 1983) ad-
dressed several conceptual and empirical problems and
gave important suggestions for future research.

Recent publications show a revived interest in ex-
pectancy theory as it relates to training motivation
(Mathieu, Tannenbaum, & Salas, 1992), turnover
(Summers & Hendrix, 1991), productivity loss in group
performance (Shepperd, 1993), self-set goals (Tubbs,
Boehne, & Dahl, 1993), goal commitment (Klein &
Wright, 1994; Tubbs, 1993), and goal level (Mento,
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Locke, & Klein, 1992). Also, some argue that expectancy
theory should be combined with other motivation theo-
ries (e.g., Kanfer, 1987; Kernan & Lord, 1990; Klein,
1989; Landy & Becker, 1990). Therefore, it is important
to establish the validity of expectancy theory. Does 30
years of research support its main tenets? Is the theory
still "promising," though not firmly supported empiri-
cally, such as earlier reviews seem to conclude? Is it useful
to combine expectancy theory with other approaches,
and, if so, how should this be done?

Many different interpretations, operationalizations,
application purposes, and methods of statistical analysis
have been used. To make a comparison and combination
of the results possible, we referred to Vroom's basic
models and their components. The objective of this arti-
cle is to analyze the literature on expectancy theory sys-
tematically and to integrate the empirical results meta-
analytically. We did so in order to establish the relation
between expectancy theory and work-related criterion
variables.

Landy and Becker (1990) suggested that the key to im-
proving the predictions of the expectancy model might
lie in variables such as the number of outcomes, valence
of outcomes, and the particular dependent variable cho-
sen for study. Schwab et al. (1979) examined the rela-
tionship between the VIE model and two criterion vari-
ables, effort and performance. They included several
moderators of this relationship in 32 between-subject
studies in a statistical analysis. The current article pro-
vides a partial update of their findings. In addition, stud-
ies with components of the VIE model, that is, valence,
instrumentality, expectancy, and the force model (or EV)
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and the valence model (or VI) were included, as well as
the results of within-subjects correlational analyses and
studies on other criterion variables than performance
and eifort. In total, the effect sizes of 77 studies were in-
tegrated meta-analytically.

Measurement of Expectancy Theory Concepts

The models and their components (Vroom, 1964) are
abstract and susceptible to different interpretations. In
general, researchers disagree on what the constructs
mean and how to measure them. Some of the different
operationalizations of the concepts are outlined below.

Valence

Vroom (1964) denned this concept as all possible
affective orientations toward outcomes, and it is inter-
preted as the importance, attractiveness, desirability,
or anticipated satisfaction with outcomes. Several au-
thors have compared the operationalizations empiri-
cally (Ilgen, Nebeker, & Pritchard, 1981; Pecotich &
Churchill, 1981; Schwab et al., 1979; Tubbs, Boehne, &
Paese, 1991). The results of their studies show that the
differences in the operationalizations do not always cause
consistent effects. Insofar as the effects are consistent, va-
lence operationalized as attractiveness, desirability, or an-
ticipated satisfaction explains more variance than va-
lence operationalized as importance. In some cases, the
valence of performance was measured directly instead of
being obtained by questioning the instrumentality of per-
formance in relation to certain outcomes and then weigh-
ing the instrumentality by the valence of these outcomes.
Often, scales with only positive anchors were used,
whereas the theory states that valence can assume nega-
tive values as well. In the case of goal-setting studies, va-
lence was sometimes summated for the different levels
of effort. Because the theoretical meaning is unclear (cf.
Klein, 1991), these studies were removed from the
current meta-analysis. We examined the moderating
effect of the operationalization of valence by coding it as
attractiveness, importance, desirability, and other
operationalizations.

Instrumentality

Vroom (1964) denned this concept as an outcome-
outcome association, and it has been interpreted not only
as a relationship between an outcome and another out-
come but also as a probability to obtain an outcome. The
least controversy appears to exist over this construct, and
both interpretations appear in the meta-analysis without
distinction.

Number of Outcomes

Vroom's (1964) models state that the instrumentality
of a number of outcomes, weighted by valence, is to be
summed. In most research, these outcomes were selected
by the researcher and presented to the subject for rating.
This procedure increases the risk that some outcomes are
irrelevant to the subject, whereas relevant outcomes may
not have been included. In Vroom's view, an irrelevant
outcome should have an instrumentality score of 0, and
therefore it should have no effect on the relationship with
the criterion. However, a large number of outcomes tends
to decrease the prediction of the criterion (Mitchell,
1982), possibly because outcomes that have gone unno-
ticed previously introduce measurement error (Parker &
Dyer, 1976). Clearly, there should be a difference be-
tween truly irrelevant outcomes and those that a person
did not consider yet. One method to ensure that out-
comes are in fact relevant is having the subject choose the
most relevant outcomes from a list of outcomes (cf. Horn,
1980; Kinicki, 1989; Parker & Dyer, 1976). Only rarely
are subjects given the opportunity to name their own per-
ceived outcomes (Matsui & Ikeda, 1976). Schwab et al.
(1979) showed that (between-subjects) studies using 10
to 15 outcomes in order to predict effort or performance
yield stronger effect sizes than those with either less or
more outcomes, suggesting a curvilinear relationship be-
tween the number of outcomes and effect size. In the cur-
rent meta-analysis we included the number of outcomes
as a moderator.

Expectancy

Vroom (1964) denned expectancy as a subjective
probability of an action or effort (e) leading to an out-
come or performance (p) expressed as e -»• p. In practice,
expectancy has also been measured as the perceived rela-
tion or correlation between an action and an outcome. In
addition, expectancy has been interpreted as the subjec-
tive probability that effort leads to the outcome of perfor-
mance or second-level outcome (o) expressed as e -»• o.
The latter view confounds expectancy with instrumental-
ity (p -»• o). In order to establish whether the original
definition is related to higher effect sizes, we coded expec-
tancy of an action (e -*• p) and expectancy of second-
level outcomes (e -*• o).

Although Vroom (1964) conceptualized expectancy as
having more than one level, we decided to include the
measurement of one level of expectancy because this type
of measurement was a rule rather than an exception.
Summated expectancy scores, however, were not in-
cluded because we considered these as too distant from
the original conceptualization.
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Measurement of the Criterion

In dispute is how work motivation, as predicted by the
VIE model, should be measured. As Vroom (1964) re-
marked, "The only concept in the model that has been
directly linked with potentially observable events is the
concept offeree [where] behavior on the part of a person
is assumed to be the result of a field of forces each of
which has direction and magnitude" (p. 20). Force is a
metaphor: In the literature, it has been operationalized
in terms of effort, intention, or it has been derived from
measures of performance or from the engagement in an
activity such as participation. Performance has served as
a dependent variable as well. The criterion variable for
the VI model has usually been operationalized as prefer-
ence (attractiveness), intention, or choice.

Another issue regarding the criterion measure is
whether verbal self-reports are valid measures of force.
Perhaps self-reports are most closely related to force, but
there is a risk that the relationship between expectancy
theory measures and this criterion is spuriously inflated
by common method bias and by shared variance in mea-
surement error when measured simultaneously with the
VIE variables (Horn, 1980). In the present meta-analy-
sis, we distinguished the following criterion measures:'
(a) performance, which includes the objective measures
of productivity, gain in performance, task performance,
grades, performance ratings by supervisors, and self-rat-
ings; (b) effort, which includes objective measures of
effort expenditure on a task, such as time spent, effort
ratings by supervisors, self-reports of effort spent on a
task or applying for a job, and intended effort; (c) inten-
tion (either to apply for a job or to turn over in a job);
(d) preference, which refers to the attractiveness or pref-
erence ratings of jobs, occupations, or organizations; and
(e) choice, the actual voluntary turnover, job choice, and
organizational choice. Note that the preference measure
contains the ratings of options, whereas choice contains
real choices. Within these categories, we coded the mea-
surement of the criterion variable, that is, self-ratings,
ratings by supervisors, or objective measures.

Analysis of Expectancy Theory Predictions:
Between- Versus Within-Subjects Analyses

Typically, when the VIE model is applied, the following
method is used: Subjects rate the expectancy of the pre-
dicted variable and the instrumentality and valence of
the outcomes of reaching the predicted variable, and then
the three VIE variables are combined into a force score.
A criterion measure is obtained, and the subjects' scores
are correlated to it according to a between-subjects anal-
ysis. It is important to note that this method is at variance
with Vroom's (1964) idea of the model. Vroom referred

to an individual's force as one which acts relative to other
forces within the individual. As such, a relation between
VIE variables and a criterion should be performed ac-
cording to a within-subjects analysis. The models are in-
dividual decision-making models and need to be viewed
ipsatively (Mitchell, 1974). Analyzing scores of different
individuals as a group only gives information about the
amount of variation in the group (cf. Tubbs et al., 1993).
It is unclear why so many empirical studies have used the
inappropriate between-subjects methodology, although
the cumbersomeness of a within-subject test may have
contributed to this. Also, how to predict who is going to
perform well, which was apparently the objective of some
researchers, is a valid concern. However, it is our view
that Vroom's model was originally not meant to be used
this way.

Another issue in the between-within debate relates to
whether response set bias and other sources of between-
subjects variance in a between-subjects analysis would
cause the amount of variance explained in a between-
subjects analysis to be lower than in a within-subject anal-
ysis (Mitchell, 1974). In response to this, Nickerson and
McClelland (1989) showed by simulation that between-
subjects analyses can yield larger correlations exactly be-
cause of response set bias. In practice, however, the
within-subjects analyses have usually yielded somewhat
stronger correlations (Mitchell, 1982). In the present
meta-analysis, we distinguished between the within-sub-
jects analyses and the between-subject analyses.

Method

Step 1 Procedure

A meta-analytic integration was conducted examining the re-
lation between the expectancy models and work-related criteria.2

The major goal of this meta-analysis was to provide a precise
summary of the overall strength of the relation between VIE vari-
ables and work-related criteria. A second goal was to establish
whether certain variables modify this relation.

A search for empirical studies on expectancy theory was con-
ducted with the following databases: PsycLIT of the American
Psychological Association (1973-1993), Abstracted Business In-
formation (known as AB1 Inform) of University Microfilms
(1987-1992), and ERIC, the Educational Resources Informa-
tion Center (1981 -1991). These computer searches were supple-
mented by ancestry approach: articles were traced by references,

1 Authors often did not mention the time between the mea-
surement of the prediction and the criterion variable, but most
studies were cross-sectional. In the performance and effort cat-
egories, aggregations of criterion measures over time were
sometimes made. In the criterion category choice, correlations
across time were available and were included in the data set.

2 The tables with individual effect sizes of the studies in the
meta-analysis can be obtained from the corresponding author.
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Table 1
Results of the Meta-Analysis (Step 1)

VAN EERDE AND THIERRY

Variable Valence Instrumentality Expectancy EV

Model

VI VIE

Performance

Between-subjects
k 11
Homogeneity: x 2 ( fc~ 1) 16.54
Average r .2 1
N 1,490
95% Confidence interval

Lower .16
Upper .26

Within-subjects
k
Homogeneity: x2 (k - 1)
Average r
N
95% Confidence interval

Lower
Upper

Between-subjects
k 1
Homogeneity: x2 (k - 1) 7.10
Average r .29
N 669
95% Confidence interval

Lower .21
Upper .36

Within-subjects
k 2
Homogeneity: x2 (k - 1 ) .01
Average r .54
A' 120
95% Confidence interval

Lower .40
Upper .65

Between-subjects
k 2
Homogeneity: x2 (k - 1) 7.58**
Average r .44
N 444
95% Confidence interval

Lower .36
Upper .51

Within-subjects
k 1
Homogeneity: x2 (k - 1)
Average r .25
N 92
95% Confidence interval

Lower .05
Upper .45

Between-subjects
k
Homogeneity: x2 (k - 1 )
Average r
N

12
33.70***

.16
1,532

.07

.17

8
8.41

.15
726

.08

.22

1

.42
27

.05

.69

3
27.77***

.17
572

.09

.25

4
12.87**

.32
1,356

.27

.36

1

.40
771

21 15
60.03*** 17.60

.22 .26
2,618 3,004

.17 .22

.25 .30

3
.14
.33

403

.24

.41

Effort

15 14
21.95 19.26

.19 .28
1,494 3,127

.14 .25

.24 .32

2 5
6.01** 9.75*

.45 .52
120 320

.29 .44

.58 .59

Intention

3
18.45***

.38
513

.30

.45

1

.42
50

.16

.36

Preference

15
11.82

.15
1,668

.10

.20

2
.62
.09

593

.01

.17

8
20.50**

.25
890

.19

.32

2
4.08*

.42
175

.29

.54

10
6.86

.40
1,234

.35

.45

4
4.35

.33
1,316

.28

.37

5
2.31

.36
1,220

29
59.91***

.19
3,361

.16

.22

4
14.45**

.23
731

.16

.29

16
22.81

.23
1,427

.18

.27

4
3.80

.57
295

.64

.49

4
33.04***

.34
1,033

.28

.39

3
9.28**

.49
262

.38

.57
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Table 1 (continued)

Variable Valence Instrumentality Expectancy EV

Model

VI VIE

Preference (cont.)

Between-subjects ( cont. )

95% Confidence interval
Lower
Upper

Within-subjects
k
Homogeneity: x2 (k — 1 )
Average r
N
95% Confidence interval

Lower
Upper

.34

.45

13
83.08***

.63
1,053

.59

.66

.31

.41

17
105.67***

.65
1,498

.62

.68

1

.74
129

.65

.81

Choice

Between-subjects
k 1
Homogeneity: x2(k- 1)
Average r .21
N 121
95% Confidence interval

Lower .09
Upper .43

Within-subjects
k
Homogeneity: x2 (k - 1)
Average r
N
95% Confidence interval

Lower
Upper

1

.21
121

.03

.37

3
18.08***

.22
2,050

.18

.25

4
16.02**

.31
440

.23

.39

1

.22
1,521

.17

.26

1
1.39
.56

41

.30

.73

1

.49
41

.22

.70

1

.29
121

.12

.45

4
1.83
.34

605

.26

.41

3
17.61***

.14
565

.06

.22

4
15.57**

.23
2,406

.19

.26

Note. EV = Expectancy X Valence; VI = Valence X Instrumentality; VIE = Valence-Instrumentality-Expectancy. Boldface type signifies hetero-
geneous categories containing more than 10 correlations.
*p<.05. **p<.01. ***/>< .001.

specifically those from Molz (1990). About 180 articles were ex-
amined, 77 of which were included in the present data set.

Retrieved studies were included in the meta-analysis if they
met the following criteria: (a) At least one component of the
VIE model served as an independent variable; (b) the original
equations of the models were used; (c) the relationship between
VIE variables and a work-related criterion was expressed in a
correlation or a correlation could be reconstructed from the in-
formation available (for comparison purposes, hit-rate percent-
ages were excluded); and (d) the subjects were normal adults,
either employees or students.

The effect sizes were grouped into 10 categories: First, a dis-
tinction was made between within-subjects correlations and be-
tween-subjects correlations, and these two groups of studies
were split up into the 5 criterion variable categories. Within
each effect category, six types of VIE variables were examined:
valence, instrumentality, expectancy, EV, VI, and the VIE
model.

If more than one effect size pertaining to an effect category
was available, the more encompassing criterion was chosen

(e.g., overall performance, rather than the ability to work with
co-workers). If several effect sizes applying to the same general
criterion were available, then these were averaged for each inde-
pendent sample (with a Fisher's z transformation). Indepen-
dent subgroups within a study were analyzed separately. A
group appearing in more than one article was included in the
meta-analysis only once.

The Rosenthal (1978; 1991) meta-analytic procedures were
used to compare and combine the effect sizes (for a comparison
with two other meta-analytic approaches, see Johnson, Mullen,
& Salas, 1995). The correlations were transformed to Fisher's
zs and weighted by their degrees of freedom (« - 3). These
weighted Fisher's zs were summed across studies within each
effect category and divided by the total degrees of freedom of the
studies to obtain the average weighted Fisher's z of each effect
category. This Fisher's z was transformed back into r to obtain
the weighted mean correlation for the effect category. The cor-
relations could not be corrected for measurement error because
many of the studies did not mention reliability coefficients.
Subsequently, the chi-square for homogeneity of results was
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Table 2
Unweighted Average Correlations: Valence X Instrumentality X Expectancy (VIE) and Criterion Variables

Variable 1 10 11

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

Valence
Instrumentality
Expectancy
EV model
VI model
VIE model
Performance
Effort
Intention
Preference
Choice

_
.30
.22
.94
.84
.61
.18
.34
.39

.27

7
—
.20
.52
.84
.58
.17
.24
.29
.71
.27

8
6

—
.52
.21
.65
.17
.26
.40

.38

1
1
1

—
.90
.94
.27
.32
.42

.53

2
3
6
1

—.87
.17
.29
.37
.66
.28

4
5
9
1
7

—
.19
.29
.42
.74
.25

11
12
21
18
16
33

—
.46
.43

-.35

9
9

17
19
10
20
8

—
.73

.41

3
7
3
1

14
7
2
1

—

.37

1
14 4

5
2

22 5
1 7

1
1
4

_„

—

Note. EV = Expectancy X Valence; VI = Valence X Instrumentality. Correlations were averaged with a Fisher's z transformation. Numbers in the
upper triangle are the number of observations corresponding to the coefficients in the lower triangle.

computed within each effect category (Hedges & Olkin, 1985;
Rosenthal, 1991). In the categories with heterogeneous results,
disjoint cluster analysis (Mullen, 1989) was used to identify
outliers. We decided to include the significant outliers, as the
number was sufficiently low. Finally, 95% confidence intervals
were computed for the weighted means.

Step 2 Procedure

Some of the categories established in the meta-analysis were
heterogeneous, as indicated by the chi-square test. One of the
interpretations of a heterogeneous category is that the effect
sizes do not come from the same population of effect sizes and
that moderators can explain systematically higher or lower
effect sizes. The hierarchical linear model (HLM) procedure by
Raudenbush and Bryk (1985) was used to examine moderators
(Bryk & Raudenbush, 1992; Hox, 1994; Raudenbush & Bryk,
1985; for another example of HLM applied to a meta-analysis,
see Hox & De Leeuw, 1994). The moderators in a meta-analysis
represent a "variance known" problem because the sampling
variance of the effect sizes (Fisher's zs) is known [1 ^ (n -
3)]. The model separates unsystematic sampling error (within
studies-Level 1) as a source of variation from systematic varia-
tion (between studies-Level 2) because of moderator influ-
ences. The results of the analysis provided information about
the percentage of heterogeneity in the effect sizes explained by
the moderator variables and about the amount and significance
of the residual heterogeneity. We performed the moderator
analyses in the heterogeneous categories that contained 10 or
more effect sizes. Five categories met these conditions and are
shown in Table 1.

The following five moderator variables were dummy coded:
criterion measure (self-report, supervisor ratings, and objective
measure); number of outcomes; type of subjects (blue-collar
employees, white-collar employees, and students); operation-
alization of expectancy (expectancy of a first-level outcome and
expectancy of a second-level outcome); operationalization of
valence (attractiveness, importance, desirability, and other).
All correlations within a study that differed on these moderators
were included after a Fisher's z transformation.

Results

StepJ

The results of the first step in the meta-analysis are
shown in Table 1. Table 2 presents the unweighted aver-
age correlations of the variables used. Note that the cells
in Table 1 are filled unevenly and that most studies re-
ported between-subjects correlations. The correlations
range widely, from r = .09 for the average within-subjects
correlation between VI and performance to r = .65 for
the average within-subjects correlation between VI and
preference.

The within-subjects method gave higher average corre-
lations than the between-subject analyses in 75% of the
categories. However, 75% of the confidence intervals of
the between-subjects and within-subjects results overlap.
Furthermore, Table 1 shows that Vroom's (1964) models
do not yield higher correlations than the single constructs
valence, instrumentality, or expectancy. Therefore, we
decided to collapse the average results of the VIE vari-
ables over the criterion category (see Table 1) in order
to obtain weighted average for a single criterion variable
within the type of analysis. The within-subjects average
correlations are significantly higher than the between-
subjects for the criterion measures, effort (z = 6.02, p <
.01) and preference (z = 11.70, p < .01).

Step 2

As explained in the Method section, we examined each
moderator variable independently in the five heteroge-
neous categories containing at least 10 effect sizes. This
resulted in the 17 HLM analyses shown in Table 3. Note
that the regression coefficient (y ) and the correlations be-
tween the dummy coded variables and the effect sizes are
given. The chi-square statistic revealed that the estimated
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Table 3
Results of Hierarchical Linear Model Analyses on Effect Sizes by Study Attributes

Performance

Instrumentality Expectancy

Variable entered

Self-report"
Supervisor rating3

dfs
Estimated residual variance
X2(k~\)

7

.07

.12
2,13

.01
33.96**

r 7 r

Criterion measure

.06 -.18 -.38

.23 -.17* .60**
2, 18 2

.01
33.73* 65

Preference

VIE Instrumentality VI

7 r 7 r 7 r

.00 .06

.00 -.08
,36
.01
.51*

Outcomes

Number
djs
Estimated residual variance
X 2 ( A - - 1 )

.01
1, 14
.01

35.79*

.34 .00 -.32
1, 19
.01

45.44*

.00
1,37
.01

63.23*

-.13 .00 -.02
1, 11
.05

108.95***

.03
1,15
.04

103.96***

.28

Type of subjects

Blue-collar"
White-collar"
dfs
Estimated residual variance
X 2 (A: -1 )

.11

.25*
2,13

.01
23.83**

.28

.38 -.13 -.46*
1,19
.01

40.28*

-.01
.02

2,36
.01

65.13**

.09

.16 -.52*** -.89**
1, 11
.01

10.65

-.21
1, 15
.05

88.63***

-.36

Operationalization of expectancy

Expectancy -»• first level outcome0

dfa
Estimated residual variance
x2(k-D

.11
1, 19

.01
42.29*

.32 -.03
1,37

.01
65.54*

-.04

Attractiveness11

Importanced

Desirabilityd

dfe
Estimated residual variance

Operationalization of valence

.08

.05

.03
3,35

.01
62.54*

.13
-.01
-.04

.27e

.19e

2,14
.05

130.46***

.20

.33

Note. Correlations were transformed to Fisher's z. VIE = Valence X Instrumentality X Expectancy; VI = Valence X Instrumentality.
" Compared with objective measures. " Compared with students. c Compared with expectancy -» second-level outcome. d Compared with other
operationalizations. e Compared with desirability.
*/;<.05. **/><.01. ***p<.001.

residual variance after examining the moderator was sig-
nificant in all categories except one.3

The associations between the moderator variables are
given in Table 4. Some of the cells on which the Cramer's
V are based contained few observations, but they were
sufficient, however, according to the minimum standard
for two-way tables (Wickens, 1989). Note that for all
practical purposes the V statistic can be interpreted as a
product-moment correlation coefficient.

Discussion

Slightly lower average correlations between Vroom's
(1964) model and work-related criterion variables were

found than reported previously in narrative reviews (e.g.,
Mitchell, 1974; Wanous et al., 1983). Vroom's models do
not yield higher effect sizes than the components of the
models. This suggests that the models lack validity. At the
same time, we are aware that many studies were per-
formed incorrectly from the original theoretical point of
view and in terms of the data analysis. In particular, the
use of a simple correlation between the sum-of-product
variables of the models and the criterion variable may be

3 However, we interpreted this high correlation as being due
to the fact that the two correlations pertaining to white-collar
employees were outliers and were not due to the moderator.
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Table 4
Study Attribute Associations

Variable

1 . Criterion measure
2. Numberof outcomes
3. Type of subjects
4. Operationalization of expectancy
5. Operationalization of valence

_
.14
.29
.22
.33

48

—.19
.03
.51***

48
65
—
.47
.28

44
44
44
—
a

39
56
56
39
—

Note. In the lower triangle, bold faced data are Rs; all other coefficients are Cramer's Vs. Numbers in the
upper triangle are the number of observations corresponding to the coefficients in the lower triangle.
" Cramer's F could not be computed because expected cell frequencies were too low.
***p<.001.

problematic (Evans, 1991; Mellenbergh, Molendijk, De
Haan, & Ter Horst, 1990). We suggest the use of VIE
components rather than the models.

The criterion variables that are more strongly related
to the models and components appear to be attitudinal
(intention and preference) rather than behavioral
(performance, effort, and choice). It can be argued that
response biases in the self-report measures of the attitu-
dinal criterion variables are responsible for this result.
On the other hand, this result supports the validity of ex-
pectancy theory because the VIE variables should be re-
lated to cognitions and not directly to actions
(Gollwitzer, 1993;Kanfer, 1990;Vroom, 1964).

The within-subjects correlations are significantly
higher than the between-subjects correlations only when
effort or preference is used as a criterion variable. Unfor-
tunately, there are few within-subjects correlations avail-
able in our set of studies, and virtually all are based on
self-report criterion measures that were simultaneously
taken with the VIE variables. Thus, it is possible that
these correlations are distorted by response bias.

A more general limitation of the present meta-analysis
is that the direction of the effects cannot be established
because the effect sizes are correlations. Moreover, the
few experiments on expectancy theory cannot be com-
bined meta-analytically because the experiments using
VIE variables varied in the type of manipulations and
were attempting to answer newly formed questions, such
as the influence of feedback or goal-setting (e.g., Peters,
1977; Pritchard & DeLeo, 1973; Riedel, Nebeker, & Coo-
per, 1988).

With respect to the moderator variables, Schwab et al.
(1979) found for example, that operationalizations of the
concepts explained a considerable amount of variance in
effect sizes. However, their procedures differed from ours
in that they coded negative effect sizes as zero, combined
R2s (sometimes corrected for the number of independent
variables), and did not mention whether they weighted
the effect sizes by sample size. We found that two thirds of
the categories, organized by type of analysis andtriterion
variable, are homogeneous; that is, sampling error can

explain the variance and there are few moderator effects
within the heterogeneous categories. The latter may be
due to the low power in some of the categories, as well as
in differences in the procedures followed. Nevertheless, it
is possible that other moderators, such as social influ-
ence, identity, and the self-concept (Shamir, 1991), or in-
dividual differences in information processing (Zedeck,
1977) can explain more variance.

The outcomes of our meta-analysis may generalize to
other models that use subjective expectancy notions,
such as "beliefs" in the theory of reasoned action
(Fishbein & Ajzen, 1975), and self-efficacy (Bandura,
1977). In particular, the methods used to validate the
models are similar. The summated approaches are theo-
retically unclear, in the sense that a range of cognitions
is used as a between-subjects predictor for a particular
intention or type of behavior.

The results of the current meta-analysis do not in-
crease our understanding of motivated behavior. The VIE
variables are indeed related to work-related criteria, but
transforming these variables into utilities, which is the
basis on which Vroom (1964) formulated the models,
does not seem to increase the relationship. A different
approach, such as the use of experimental designs, may
reveal more about the validity of the constructs. Future
researchers should be aware that different interpretations
of the theory have been used, that not all techniques are
accurate, and that the choice of criterion variable makes
a difference.
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