Role of test motivation in intelligence testing
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Intelligence tests are widely assumed to measure maximal in-
tellectual performance, and predictive associations between in-
telligence quotient (IQ) scores and later-life outcomes are typically
interpreted as unbiased estimates of the effect of intellectual abil-
ity on academic, professional, and social life outcomes. The current
investigation critically examines these assumptions and finds evi-
dence against both. First, we examined whether motivation is less
than maximal on intelligence tests administered in the context of
low-stakes research situations. Specifically, we completed a meta-
analysis of random-assignment experiments testing the effects of
material incentives on intelligence-test performance on a collective
2,008 participants. Incentives increased 1Q scores by an average of
0.64 SD, with larger effects for individuals with lower baseline 1Q
scores. Second, we tested whether individual differences in moti-
vation during IQ testing can spuriously inflate the predictive valid-
ity of intelligence for life outcomes. Trained observers rated test
motivation among 251 adolescent boys completing intelligence
tests using a 15-min “thin-slice” video sample. 1Q score predicted
life outcomes, including academic performance in adolescence and
criminal convictions, employment, and years of education in early
adulthood. After adjusting for the influence of test motivation,
however, the predictive validity of intelligence for life outcomes
was significantly diminished, particularly for nonacademic out-
comes. Collectively, our findings suggest that, under low-stakes
research conditions, some individuals try harder than others, and,
in this context, test motivation can act as a third-variable confound
that inflates estimates of the predictive validity of intelligence for
life outcomes.

One of the most robust social science findings of the 20th
century is that intelligence quotient (IQ) scores predict a
broad range of life outcomes, including academic performance,
years of education, physical health and longevity, and job per-
formance (1-7). The predictive power of 1Q for such diverse
outcomes suggests intelligence as a parsimonious explanation for
individual and group differences in overall competence.

However, what is intelligence? Boring’s now famous reply to
this question was that “intelligence as a measurable capacity
must at the start be defined as the capacity to do well in an in-
telligence test. Intelligence is what the tests test.” (ref. 8, p. 35).
This early comment augured the now widespread conflation of
the terms “1Q” and “intelligence,” an unfortunate confusion we
aim to illuminate in the current investigation.

Intelligence has more recently—and more usefully—been de-
fined as the “ability to understand complex ideas, to adapt ef-
fectively to the environment, to learn from experience, to engage
in various forms of reasoning, to overcome obstacles by taking
thought” (ref. 5, p. 77). 1Q scores, in contrast, measure the per-
formance of individuals on tests designed to assess intelligence.
That is, 1Q is an observed, manifest variable, whereas intelligence
is an unobserved, latent variable.

That 1Q scores do not perfectly capture latent intelligence is
well known. However, to the extent that 1Q scores are affected by
systematic biases and not just random measurement error, there is
the worrisome possibility that 1Q—outcome associations are also
systematically biased. The direction of bias depends on the re-
lation between test-taking motivation and life outcomes: If test
motivation does not derive from relatively stable and adaptive
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traits, then the influence of test motivation will erode 1Q-out-
come associations, indicating that current inferences about the
effects of intelligence on success in life are spuriously low. If, on
the other hand, the tendency to try hard on low-stakes intelligence
tests derives from what Wechsler called “nonintellective” traits
(9) (e.g., competitiveness, compliance with authority) that also
predict life outcomes, then test motivation will inflate 1Q-out-
come associations, resulting in an overestimation of the predictive
power of intelligence (Fig. 1).

In the current investigation, we hypothesize that individual
differences in low-stakes test motivation are, in fact, much
greater than currently assumed in the social science literature.
Further, we hypothesize that test motivation is a third-variable
confound that tends to inflate, rather than erode, the predictive
power of 1Q scores for later-life outcomes.

Eliciting Maximal Intellectual Performance. Intelligence-test proce-
dures are designed to maximize the motivation of test takers (10).
For instance, directions from the Third Edition of the Wechsler
Intelligence Scale for Children (WISC-I11) manual suggest, “If
the child says that he or she cannot perform a task or cannot
answer a question, encourage the child by saying, ‘Just try it’ or ‘I
think you can do it. Try again.”” (ref. 11, p. 37). Similarly, the
deliberate sequencing of items from easy to difficult is an explicit
strategy for sustaining morale (12). We submit that the motiva-
tion-maximizing design features of intelligence tests do not always
succeed in maximizing effort, particularly in the context of re-
search studies in which test takers face no consequences for good
or bad performance. As Revelle has pointed out, “A common
assumption when studying human performance is that subjects
are alert and optimally motivated. It is also assumed that the
experimenter’s task at hand is by far the most important thing the

subject has to do at that time. Thus, although individual differences
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in cognitive ability are assumed to exist, differences in motivation are

ignored” (emphasis added,; ref. 13, pp. 352-353).

Prior Research on Test Motivation and Intelligence. Prior studies
have found that self-reported motivation is higher on employ-
ment tests among job applicants than incumbents (14) (d = 0.92)
and among eighth grade students paid for correctly answering
questions compared with students not paid for correct answers
(15) (d = 0.42). However, because ratings of motivation are
typically self-reported post hoc, it is possible that they reflect how
well test takers think they performed as opposed to how hard
they tried. Thus, the direction of causality in studies using self-
report measures of test motivation is unclear. Moreover, prior
studies have not directly examined whether variance in test
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Fig. 1. Hypothesized associations among IQ, test motivation, life outcomes,
and latent variables.

motivation is associated with life outcomes and, as a conse-
quence, either inflates or erodes 1Q-outcome associations.

Current Investigation. If indeed test takers are less than maximally
motivated in low-stakes research settings, material incentives should
substantially improve their performance. We tested this hypothesis
in Study 1, a random-effects meta-analysis of random-assignment
laboratory experiments comparing 1Q scores under incentivized
and standard testing conditions in 46 independent samples. In
Study 2, we tested whether objectively measured test motivation
confounds the predictive association between intelligence, as
indexed by 1Q scores, and later-life outcomes. Specifically, in
a longitudinal study of 251 boys followed from adolescence to early
adulthood, we tested whether the nonintellective traits underlying
test motivation predict the same academic (i.e., school performance
in adolescence and total years of education) and nonacademic (i.e.,
employment and criminal behavior) outcomes as does 1Q and
whether the predictive validity of intelligence for outcomes is re-
duced when test motivation is measured and controlled.

Results

Study 1. In 46 independent samples (n = 2,008), the mean effect
of material incentives on 1Q was medium to large: g= 0.64 [95%
confidence interval (CI) = 0.39, 0.89], P < 0.001. An examination
of Table S1, which lists the raw effect size from each sample (16—
40), reveals that a small number of samples with very large effect
sizes may have exerted undue influence on the mean effect size.
To ensure that these samples did not account for the significance
of the effect, we excluded the three samples with raw effect sizes
greater than g = 2.00 and recomputed the mean effect. In the
remaining 43 samples, the effect was still medium in size and
statistically significant: g= 0.51 (95% CI = 0.31, 0.72), P < 0.001.
Three of four tests suggested no publication bias on effect-size
estimates (S| Materials and Methods

A test of heterogeneity among all 46 samples indicated that
between-study variance accounted for 85% of the variance in
effect sizes: Q(45) = 303.68, P < 0.001, 12 = 85.18. We therefore
tested whether baseline 1Q, incentive size, age, or study design
accounted for heterogeneity in effect sizes.

Because exact baseline 1Q scores were not reported in some
samples, we created a binary variable where 1 = below average
(i.e.,, 1Q < 100) and 2 = above average (i.e., IQ  100). The
effect of incentives was greater for individuals of below-average
baseline 1Q: Qpetween(1) = 9.76, P = 0.002. In 23 samples with 1Q
scores below the mean, the effect size was large: g = 0.94 (95%
Cl = 0.54, 1.35). In contrast, in 23 samples of above-average 1Q,
the effect was small: g = 0.26 (95% CI = 0.10, 0.41). A similar
analysis in which baseline 1Q scores (available for 43 of 46
samples) were treated as a continuous moderator indicated that
a 1 SD increase in 1Q is associated with about two-thirds of an
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SD decrease in the effect of incentives: b = $0.04, P < 0.001.
Moderation by baseline 1Q did not account for all heterogeneity
in effect size among low-1Q samples: Q(22) = 226.23, P < 0.001,
I = 90.28. In contrast, heterogeneity in effect size among high-
1Q samples was not significantly different from zero: Q(22) =
2437, P = 0.33, I> = 9.71 (Table S2).

As predicted, a systematic dose—response relationship was
observed between incentive size and 1Q score gain: Qpetween(2) =
28.95, P < 0.001. Excluding three samples for which incentive
size was not reported, large incentives produced a very large
effect [g = 1.63 (95% CI = 1.15, 2.10)], whereas medium
[g = 0.58 (95% CI = 0.37, 0.79)] and small [g = 0.16 (95%
Cl = $0.09, 0.41)] incentives produced smaller effects.

Neither sample age nor study design were significant moder-
ators of the effect of incentive on 1Q score change: Qpetween(3) =
6.16, P = 0.10 and Qpetween(1) = 2.14, P = 0.14, respectively.

Study 2. Consistent with Study 1, test motivation, measured by
observer ratings of “thin-slice” video footage of boys taking a full-
scale intelligence test, was lower among boys with lower 1Q, even
when controlling for the demographic variables of race, family
structure, and family socioeconomic status (SES): partial r = 0.25,
P < 0.001. Test motivation was also more variable among boys of
below-average 1Q: Levene’s F = 11.47, P < 0.001 (Table S3).
We estimated a series of structural equation models to test
whether the nonintellective traits contributing to test motivation
confound the associations between 1Q and important outcomes.
As a preliminary step, we tested a model of the predictive validity
of 1Q without considering test motivation. We specified a model in
which observed 1Q scores were a function of a latent intelligence
factor and measurement error (estimated as 1 minus the published
reliability of the 1Q scores), which adjusted effect sizes for atten-
uation attributable to measurement error. We set the latent in-
telligence variance to 1 for identification and regressed each
outcome onto the intelligence factor. This model fit the data well:
2(1) = 0.002, P = 0.96, comparative fit index (CF1) = 1.00, RMS
error of approximation (RMSEA) = 0.00. Asshown in Fig. 2, after
controlling for demographic variables and adjusting for reliability,
intelligence as assessed by 1Q predicted academic performance in
adolescence and cumulative years of education, current employ-
ment, and fewer criminal convictions in early adulthood.
We next tested for the confounding effect of test motivation
by using a series of nested models. First, we tested the full
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Fig. 2. Model tested in Study 2. Values are standardized regression coef-

cients, and parenthetical values are from the 1Q-only model, which did not
include test motivation or its associations with IQ scores and outcomes. The
thickness of regression paths are proportional to standardized coef cients.
All paths are signi cantly different from zero; P < 0.05. Demographic
covariates and covariances among life outcomes are not shown.
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