THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT
HEALTH AND HEALTH CARE
INTERNATIONAL AFFAIRS
NATIONAL SECURITY
POPULATION AND AGING
PUBLIC SAFETY

SCIENCE AND TECHNOLOGY
SUBSTANCE ABUSE

TERRORISM AND
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

HEALTH

This PDF document was made available from www.rand.org as a public
service of the RAND Corporation.

Jump down to document w

The RAND Corporation is a nonprofit research
organization providing objective analysis and effective
solutions that address the challenges facing the public
and private sectors around the world.

Support RAND

Browse Books & Publications

Make a charitable contribution

For More Information

Visit RAND at www.rand.org
Explore RAND Health

View document details

This product is part of the RAND Corporation reprint series. RAND reprints
present previously published journal articles, book chapters, and reports with
the permission of the publisher. RAND reprints have been formally reviewed
in accordance with the publisher’s editorial policy, and are compliant with
RAND’s rigorous quality assurance standards for quality and objectivity.


http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/research_areas/arts/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/civil_justice/
http://www.rand.org/pdfrd/research_areas/education/
http://www.rand.org/pdfrd/research_areas/energy_environment/
http://www.rand.org/pdfrd/research_areas/health/
http://www.rand.org/pdfrd/research_areas/international_affairs/
http://www.rand.org/pdfrd/research_areas/national_security/
http://www.rand.org/pdfrd/research_areas/population/
http://www.rand.org/pdfrd/research_areas/public_safety/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/workforce/
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/health/
http://www.rand.org/pdfrd/pubs/reprints/RP1346/
http://www.rand.org/pdfrd/health/
http://www.rand.org/pdfrd/pubs/online/
http://www.rand.org/pdfrd/giving/contribute.html

Psychology of Addictive Behaviors
2005, Vol. 19, No. 2, 217-220

Copyright 2005 by the American Psychological Association
0893-164X/05/$12.00 DOI: 10.1037/0893-164X.19.2.217

Measuring Developmental Changes in Alcohol Expectancies

Terry L. Schell, Steven C. Martino, Phyllis L. Ellickson, Rebecca L. Collins, and Daniel McCaffrey
RAND Corporation

The goal of this study was to measure shifts in alcohol expectancies from childhood into adolescence
while controlling for changes in the psychometric properties of the instrument. One thousand nine
hundred ninety-three 4th-grade and 1,632 9th-grade students from South Dakota rated the likelihood that
23 outcomes would result from alcohol use. These expectancies were modeled using a 2-factor
confirmatory factor analysis. After differences in the psychometric properties of the instrument were
controlled, the cohorts were distinguished by a large difference in Alcohol Positivity, with older
participants viewing alcohol’s effects more positively. Additionally, older participants displayed greater
Alcohol Potency, believing that alcohol has a larger impact on all outcomes. There were also significant
differences in the interpretation of the alcohol expectancies items across cohorts.

Over the past two decades, numerous studies have demonstrated
associations between alcohol outcome expectancies—beliefs that
people have about the cognitive, behavioral, and emotional effects
of alcohol—and self-reported drinking behavior (Goldman,
Brown, Christiansen, & Smith, 1991; Jones, Corbin, & Fromme,
2001). In addition, several studies have attempted to document the
changes in alcohol expectancies that occur as children become
adolescents. Knowledge of both the negative and positive effects
of alcohol appears to increase from childhood to early adolescence,
with older youth tending to associate a greater number of positive
and negative outcomes with drinking (Gillmore et al., 1998; John-
son & Johnson, 1995; Miller, Smith, & Goldman, 1990). Also,
adolescent expectancies become more positive with age, with older
children more likely than younger children to rate the positive
effects of drinking as more probable than the negative conse-
quences (Christiansen, Goldman & Brown, 1985; Gillmore et al.,
1998; Miller et al., 1990).

However, observed changes on expectancy instruments might
have little to do with changing beliefs about alcohol and instead
reflect cognitive changes that alter how children make causal and
probabilistic inferences and how they understand the outcomes
asked about on the scales. Supporting this possibility, Dunn and
Goldman (1998) found that the semantic interpretation of various
potential drinking outcomes changed substantially from 3rd
through 12th grade. For example, they found that some formerly
undesirable events took on desirable characteristics (e.g., danger-
ous changed from a negative to a positive outcome) as children
aged. Changing interpretations of the outcomes used in alcohol
expectancy scales may contribute to the observed age-related dif-
ferences in alcohol expectancies. Additionally, developmental the-
orists have identified changes in the cognitive processes children
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use to make judgments assessing likelihood and causality (Scholz
& Waller, 1983). Younger children tend to make likelihood judg-
ments by examining their own experiences, whereas adolescents
reference abstract causal models. Thus, adolescents may use a
different referent than younger children to interpret instrument
response options, responding differently to expectancy questions
even when the content and valence of their expectancies are
similar.

For these reasons, age-related shifts on alcohol expectancy
scales may represent developmental changes in psychometric
properties of a measurement instrument. Distinguishing between
true shifts in beliefs about alcohol and differences that reflect shifts
in the interpretation of the measurement instrument requires en-
suring that alcohol expectancies are measured on a common metric
across the developmental span of interest. Statistical analyses that
create a common metric are regularly used when comparing across
scores of ethnic, cultural, or linguistic groups; however, the exist-
ing studies documenting developmental changes in alcohol expect-
ancies have not used these methods. Therefore, the observed
differences may reflect broader developmental changes that are not
specific to alcohol expectancies. The current study was designed to
(a) investigate differences in the structure and strength of alcohol
expectancies between children and adolescents and (b) document
and control for age-related changes in the measurement properties
of the instrument so that individuals from different age groups are
on a common metric.

Method
Sample

The sample for this study consisted of 1,993 fourth graders and 1,632
ninth graders drawn from 60 South Dakota schools in the spring of 2000.
The sample was representative of the population of South Dakota in this
age range: 50% female, 85% Caucasian non-Hispanic, 11% American
Indian, 4% other ethnicity. Twenty-nine percent of fourth graders and 80%
of ninth graders reported having had “at least one drink of alcohol (more
than a few sips).”

Measures

The 23-item measure of alcohol-related expectancies was designed
specifically for use in the current study to meet three criteria: (a) assess a
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wide range of alcohol-related outcomes, (b) be understood across a wide
age range, and (c) minimize response burden. Some items were based on
the Alcohol Expectancy Questionnaire—Adolescent (AEQ-A; Chris-
tiansen, Goldman, & Inn, 1982). To ensure a broad range of outcomes, we
drew items from each of the AEQ-A subfactors. We also added 8 items
based on focus groups held with South Dakota children in the fourth
through ninth grades. We simplified the wording of several items to make
them more applicable and understandable to younger respondents. This
resulting set of items has approximately equal numbers of positive and
negative outcomes and represents a broad range of affective, cognitive, and
behavioral effects of alcohol use (see Table 1).

Expectancy items were presented in a single random order and were
preceded by the following question: “How likely is it that the following
things would happen to people your age if they had one or more drinks of
alcohol?” Response options ranged from very likely (4) to very unlikely (1).

Analyses

We used common multiple-group confirmatory factor analysis proce-
dures to investigate group differences (e.g., Byrne, Shavelson, & Muthén,
1989). In the first step, confirmatory factor analysis models were fit
separately to each cohort’s covariance matrix to demonstrate a good fit
within each cohort. We then developed a multiple-group means model to
compare the means across cohorts and assess measurement invariance
using common psychometric techniques (e.g., Reise, Widaman, & Pugh,
1993).

The expectancies instrument was designed to assess each participant’s
overall evaluation of expected alcohol-related outcomes (e.g., Bauman,
Fisher, Bryan, & Chenoweth, 1985). Therefore, model development started
with a factor that loads positively on good outcomes (e.g., makes you feel
cheerful) and negatively on bad outcomes (e.g., get in trouble with your
parents). We refer to this factor as Alcohol Positivity. It is also possible that

Table 1

Item Means and Model Intercepts by Grade Level

some respondents expect alcohol consumption to affect all outcomes, both
good and bad, and to rate all items as likely to occur regardless of valence.
To capture this difference, a second factor, called Alcohol Potency, was
included in the model. This conceptualization of alcohol expectancies as
having an evaluative (does alcohol use produce more good than bad
outcomes?) as well as a potency (does alcohol generally make outcomes
more likely to occur?) component is consistent with Fromme, Stroot, and
Kaplan (1993).

Because the measure includes two outcomes from some AEQ subfactors,
we expected these pairs of outcomes to have correlated residuals due to
high overlap in content (e.g., “feel more cheerful” with “feel happy”). The
model includes correlations between seven item pairs with very similar
content to control for the possible influence of omitted subfactors.

All parameter estimates were estimated using expectation maximization
(EM) maximum likelihood methods. To ensure that our estimated standard
errors were robust with respect to the normality of the observed variables,
we estimated the standard errors using a sandwich estimator and the
Yuan-Bentler T2* (Yuan, Marshall, & Bentler, 2002) test statistic. Model
fit was evaluated using the technique outlined by Hu and Bentler (1999),
with a standardized root-mean-square residual (SRMR) less than .07 and a
root-mean-square error of approximation (RMSEA) less than .06 indicating
good fit.

Results

The baseline two-factor model provided a good fit to the data
(SRMRs < .04, RMSEAs < .05) in each of the samples. To
improve the interpretability of the factors, we wished to simplify
the pattern of loadings by assuming tau equivalence (equal factor
loadings) on the Alcohol Potency factor. The models maintained

Item means Model intercepts
Item 4th 9th Diff. 4th 9th Diff.
Feel more cheerful 1.88 291 1.04 2.89 2.89 T
Feel happy 2.07 3.07 1.00 3.06 3.06 T
Feel more friendly 1.76 3.01 1.25 2.61 3.00 0.39%
Have fun 2.37 3.22 0.85 3.23 3.23 i
Feel relaxed 2.15 3.03 0.88 3.03 3.03 T
Look cool 1.87 2.10 0.23 2.64 2.10 —0.54*
Feel romantic 2.17 2.71 0.54 2.76 2.76 T
Feel braver about talking to people 243 3.26 0.83 3.00 3.26 0.26*
Forget their problems 2.62 2.69 0.06 3.05 2.68 —0.37*
Feel grown-up 2.98 2.77 —0.21 343 2.77 —0.66*
Act wild 3.37 3.54 0.17 3.51 3.51 T
Do something they feel sorry about later 2.93 3.11 0.18 3.12 3.12 F
Act clumsy 3.26 3.47 0.21 3.43 343 T
Say things they wished they hadn’t said 3.19 3.27 0.07 3.24 3.24 F
Act stupid 3.55 3.50 —0.05 3.48 3.48 T
Get into trouble with the police 3.25 2.88 —0.37 3.13 2.89 —0.24*
Feel sick to their stomach 3.42 3.25 —0.17 3.26 3.26 T
Get into fights 331 3.13 —0.18 3.15 3.15 i
Get into trouble with parents 3.65 3.24 —0.41 3.49 3.25 —0.24*
Have trouble thinking 3.58 3.42 —0.17 3.42 3.42 i
Harm their health 3.45 3.22 —0.23 3.25 3.25 T
Do something dangerous 3.52 3.28 —0.25 3.30 3.30 F
Act mean 3.36 2.99 —0.37 3.05 3.05 T

Note. Model intercepts are item means estimated in the final model while controlling for the differences in the
latent variables. Diff. = difference; f = parameters set to be equal in final model.

* p < .001, Bonferroni corrected.
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good fit in each sample with this constraint (SRMRs < .06,
RMSEAs < .05).!

To investigate cohort differences in alcohol expectancies and in
the psychometric properties of the items, we combined the models
that were developed on each cohort. Our initial multiple-group
means model assumed equal item loadings and intercepts (i.e.,
model-adjusted item means) across the two groups but allowed
other model parameters (e.g., factor means) to be estimated inde-
pendently. This model did not fit adequately (SRMR = .08,
RMSEA = .06), indicating the need to relax some of the assump-
tions of measurement invariance. Allowing seven item intercepts
to differ across the two groups dramatically improved model fit,
Ax*(7) = 735.7, p < .001, and allowing three loadings on the
Alcohol Positivity factor to differ further improved the model,
Ax*(3) = 109.7, p < .001. This final two-group model demon-
strated a good fit to the data (SRMR = .06, RMSEA = .05).

The final model revealed several differences between the
younger and older participants. Most important, the mean level of
Alcohol Positivity among the older cohort was more than one
standard deviation higher than the younger cohort (Cohen’s d =
1.16, p < .001), even after controlling for psychometric shifts on
several of the items. There were also cohort differences on Alcohol
Potency. Respondents from the older cohort indicated that alcohol
consumption made both positive and negative outcomes more
likely (Cohen’s d = .46, p < .001).

We also observed age-related differences in the psychometric
properties of several of the items. Seven items had different
intercepts across cohorts even after controlling for differences in
the factors, indicating differential item function. Ninth graders
judged “feel more friendly” and “feel braver about talking to
people” as more likely outcomes than did the fourth graders,
whereas fourth graders judged “look cool,” “forget their prob-
lems,” “feel grown-up,” “get into trouble with the police,” and “get
into trouble with parents” as more likely than ninth graders.
Although the two factors account for almost all of the cohort
differences in item means (see Table 1), these seven items appear
to have significant age-related biases. There was also evidence of
age-related shifts in the relationship between three of the outcomes
and the Alcohol Positivity factor. The older cohort’s responses
indicated that they viewed “forget their problems” and “act wild”
as more positive outcomes than did the younger participants;
however, they viewed “do something they feel sorry about later”
more negatively (see Table 2).

To assess how these expectancies varied as a function of dif-
ferential experience with alcohol, we estimated a model that in-
cluded a dichotomous measure of alcohol consumption (0 = no
lifetime use, 1 = any lifetime use). Alcohol use predicted increased
Alcohol Positivity in the older and younger cohorts (8s = .37 and
.10, ps < .001, respectively). It was also a weak predictor of
decreased Alcohol Potency in both cohorts (8s = —.10 and —.05,
ps < .001 and .05, respectively). Unlike the cohort effects, there
were no substantial shifts in psychometric properties as a function
of drinking status.

Discussion

Previous research has measured shifts in alcohol expectancies as
children age into adolescence. However, evidence suggests that the
items commonly used to assess expectancies do not function
similarly across this age range. In this study we compared alcohol

Table 2
Standardized Factor Loadings by Grade Level

Alcohol Positivity factor

Item 4th 9th Diff.
Feel more cheerful .66 73 ¥
Feel happy .64 .76 T
Feel more friendly .65 .69 T
Have fun .50 .62 T
Feel relaxed 57 .67 ¥
Look cool 40 44 T
Feel romantic .36 41 ¥
Feel braver about talking to people 28 .39 T
Forget their problems 18 40 *
Feel grown-up .19 .20 T
Act wild —.13 .00 *
Do something they feel sorry about later —.01 —-.22 *
Act clumsy —.11 —.14 ¥
Say things they wished they hadn’t said -.20 —-.25 T
Act stupid —.35 —.36 T
Get into trouble with the police —.28 —-.31 T
Feel sick to their stomach -.35 -.36 ¥
Get into fights —.30 —.34 T
Get into trouble with parents —.40 —.36 T
Have trouble thinking —.42 —.40 T
Harm their health -.33 -.37 ¥
Do something dangerous —.44 —.45 T
Act mean —.43 —.44 ¥

Note. Significance refers to comparisons of unstandardized loadings
across cohorts. Diff. = difference; ¥ = unstandardized parameters set to be
equal in final model. Alcohol Potency factor loadings are equal to each
other in the final model and are not included in this table.

* p < .001, Bonferroni corrected.

expectancies across two age groups, employing analytic tech-
niques typically used to create a common metric across distinct
cultural or language groups. The analyses revealed sharp differ-
ences in the alcohol expectancies of fourth and ninth graders as
well as important differences in how they interpreted some of the
instrument’s items. Specifically, ninth graders had substantially
more positive expectations of alcohol, even when we controlled for
psychometric shifts, with the average fourth grader falling in the
11th percentile of the ninth-grade Alcohol Positivity distribution.
In addition, ninth graders scored somewhat higher than fourth
graders on Alcohol Potency, indicating a stronger belief among
adolescents than among younger children that alcohol can affect
their behavior, both positively and negatively. These dramatic
shifts in alcohol expectancies occurred across a developmental
period in which approximately 50% of individuals initiate drinking
(Johnston, O’Malley, & Bachman, 2003); however, the age-related
shifts we observed were not attributable to differential alcohol
exposure. Additional research is needed to better understand the
causes of these changes in expectancies and to determine how
prevention programs might modify children’s beliefs about the
rewarding properties of alcohol consumption.

! Although the models fit well with the equality constraint, there was
evidence that this constraint was not appropriate for items that showed
floor effects. Specifically, the Alcohol Potency loadings for the least
endorsed item in each sample were smaller than for other items (“feel more
friendly” among fourth graders and “look cool” among ninth graders). To
avoid misspecification caused by this restricted range problem, these two
loadings were freely estimated in models that compare across cohorts.
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To establish a common alcohol expectancies metric across co-
horts, we controlled for several violations of measurement invari-
ance. Age-related item biases that could not be accounted for by
global changes in Alcohol Positivity and Alcohol Potency were the
largest sources of invariance. In several cases, these item-specific
shifts had medium to large effect sizes (Cohen’s d > .5) and, if
ignored, could have significantly biased the results. Although the
precise causes of these biases are not known, the developmental
literature suggests they may be unrelated to alcohol, stemming
instead from developmental changes in the perceived base rates of
these specific outcomes (e.g., younger children may see “forget-
ting their problems” as a more frequent occurrence than adoles-
cents, irrespective of alcohol use) or changes in the meanings of
the outcomes (e.g., younger children may not interpret “feeling
grown up” in the same way as adolescents). In addition, three of
the assessed outcomes differed in their relationship with the Al-
cohol Positivity factor across the two cohorts. These differences
may be due to changes in the interpretation of these outcomes, as
Dunn and Goldman (1998) suggested, or to changes in cognitive
development (e.g., the capacity to anticipate regret).

Because of these shifts in the psychometric properties of the
items, researchers who compare alcohol expectancies across a
developmentally significant age range should carefully assess
measurement invariance and control for it, either statistically or by
dropping the items that function inconsistently across the age
range. Although we cannot definitively state that the observed
differences in alcohol expectancies are free of measurement arti-
facts, large differences remained after controlling for numerous
potential sources of bias. Future research should continue to in-
vestigate how broad developmental factors influence measurement
of key constructs and should implement practical analytic tools
that mitigate these threats to validity.
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