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Understanding the Links Among School Misbehavior,
Academic Achievement, and Cigarette Use: A National Panel
Study of Adolescents

Alison L. Bryant,1,2,4 John Schulenberg,1,3,4 Jerald G. Bachman,1 Patrick M. O’Malley,1

and Lloyd D. Johnston1

Relations among academic achievement, school bonding, school misbehavior, and cigarette
use from 8th to 12th grade were examined in two national panel samples of youth (n �
3056). A series of competing conceptual models developed a priori was tested using structural
equation modeling (SEM). The findings suggest that during middle adolescence the predomi-
nant direction of influence is from school experiences to cigarette use. School misbehavior
and low academic achievement contribute to increased cigarette use over time both directly
and indirectly. Two-group SEM analyses involving two cohorts—gender and ethnicity—
revealed that our findings are robust. In addition, comparisons between high school dropouts
and nondropouts and between eighth-grade cigarette use initiators and nonusers revealed
few differences in direction or magnitude of effects. Results suggest that prevention programs
that attempt to reduce school misbehavior and academic failure, as well as to help students
who misbehave and have difficulty in school constructively avoid negative school- and health-
related outcomes, are likely to be effective in reducing adolescent cigarette use.
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Researchers have established significant links
between adolescent substance use and negative
school behaviors—school failure, alienation from
school, and school misbehavior (Hawkins, Cata-
lano, & Miller, 1992; Petraitis, Flay, & Miller, 1995).
The direction of causality, however, between school
factors and substance use is unclear (Newcomb &
Bentler, 1988). Students who use cigarettes and
other substances like school less, skip school more
often, have lower grade point averages, and are
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more likely to drop out of school than nonusers
(Bachman, O’Malley, & Johnston, 1978; Ga-
lambos & Silbereisen, 1987; Mensch & Kandel,
1988; Paulson, Coombs, & Richardson, 1990;
Smith & Fogg, 1978). Conversely, students who are
truant, have lower grades, and have fewer aspira-
tions for college are more likely to engage in
substance use (Schulenberg, Bachman, O’Malley, &
Johnston, 1994; Swaim, 1991). In all likelihood,
substance use and negative school outcomes are
reciprocally related over time. By adopting a devel-
opmental perspective, we may achieve a better
understanding of how adolescents’ school experi-
ences relate to substance use.

Adolescents move through a variety of school
and social contexts. As they make school transitions
and progress through adolescence, they may experi-
ence increased academic stress and school misbehav-
ior, and decreased school bonding and achievement
(Eccles & Midgley, 1989; Simmons & Blyth, 1987;
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Fig. 1. Conceptual models. ACH � academic achievement; BOND � school bonding; MISBV � school
misbehavior; CIGUSE � cigarette use.

Wagner & Compas, 1990). At the same time, some
youth are exposed to, and begin to experiment with,
cigarettes and other substances. Adolescents’ ability
to negotiate these various transitions successfully and
to make informed and responsible decisions will con-
tribute to their successful transition to adult roles
(Schulenberg, Maggs, & Hurrelmann, 1997). Longi-

tudinal research on adolescent competence suggests
that dependable, intellectually invested and self-con-
fident (i.e., ‘‘planful competent’’) youth are more
likely to have positive educational, occupational, and
family outcomes during adulthood compared to less
competent youth (Clausen, 1991; Masten &
Coatsworth, 1998). Thus, difficulties during school
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may contribute to risky behaviors during adolescence
that in turn have negative implications for the course
of health and well-being.

The present research was designed to address
the role of school factors in the development of health
risks by following two nationally representative sam-
ples of adolescents, and considering their cigarette
use and school-related attitudes and behaviors over
multiple time points (8th, 10th, and 12th grades). We
examine a number of conceptual models of different
school factors and cigarette use to consider the possi-
ble causal relations among academic achievement,
school bonding, school misbehavior, and cigarette
use during adolescence (Fig. 1). Cigarette use is an
important starting point for understanding how
school factors and substance use are related for at
least two reasons: first, among a variety of substances
that are illegal for them to use, youth tend to experi-
ment first with cigarettes (e.g., Kandel, Kessler, &
Margulies, 1978; Kandel, Yamaguchi, & Chen, 1992);
second, among these substances cigarette use shows
the strongest relation with school difficulties (Bach-
man et al., 1978; Schulenberg et al., 1994).

Many studies have explored alternate causal per-
spectives relating adolescents’ cigarette use and their
school experiences. Some researchers have argued
that cigarette smoking and other substance use is a
direct response to school problems and low achieve-
ment. Smoking may be a compensatory or coping
behavior for students who have not succeeded in the
school context. These interpretations have largely
been grouped as psychogenic explanations of the link
between substance use and school outcomes (Bruns-
wick & Messeri, 1984). Others have proposed the
alternate causal direction, the impaired ability inter-
pretation (Newcomb & Bentler, 1986). Students ex-
perience academic failure as a result of their drug use,
which interferes with the learning and motivational
process. This explanation may be applicable to sub-
stance use in general, but seems less suited to ciga-
rette use in particular. The third interpretation posits
that both drug use and poor academic achievement
are caused by the same underlying set of social and
psychological processes. This view that some youth
have a general tendency toward deviance or problem
behavior has been labeled the general deviance or
problem behavior theory (Jessor & Jessor, 1977;
Newcomb & Bentler, 1986). Adolescents’ involve-
ment in substance use may actually be in place before
high school, suggesting much stability in these behav-
iors. A conceptual model that represents such stabil-
ity is presented in the first model in Fig. 1, the Isolated

Stability model, where there is little (rank-ordered)
change in, or influence among, these different school
and cigarette use factors. Below, we summarize the
relevant empirical literature that supports various
perspectives regarding the relations among school
attitudes and behaviors and substance use over the
course of adolescence.

THE LINK BETWEEN SUBSTANCE USE AND
SCHOOL DIFFICULTIES

Cigarette Use and School Problems Are Driven by
Poor Academic Achievement

The negative relation between academic
achievement and substance use is well established in
the research literature (Hundleby, Carpenter, Ross &
Mercer, 1982; Schulenberg et al., 1994; Smith & Fogg,
1978). Students with low grade point averages initiate
and maintain cigarette use more than students with
high grade point averages (Brunswick & Messeri,
1984; Schulenberg et al., 1994). According to the psy-
chogenic interpretation, these low-achieving students
may use cigarettes or other substances to cope with
their failure in school (Brunswick & Messeri, 1984;
Newcomb & Bentler, 1986). In a longitudinal sample
of African-American youth, Brunswick and Messeri
(1984) find some support for the psychogenic theory,
particularly among female students. School failure,
indicated by low grade point average, is one of the
most consistent risk factors for substance use (Dry-
foos, 1990; White et al., 1987). What is less clear is
when, in the developmental process, academic
achievement has its strongest impact on substance
use, and whether the effects are primarily direct or
indirect. Students’ school failure and frustration with
academics may lead to increased school misbehavior
and weakened bonds to school (Hawkins & Weis,
1985; Simmons & Blyth, 1987; Sommer, 1985), which
are associated with increased substance use. The con-
ceptual model that represents adolescents’ academic
achievement as the primary causal factor is presented
in the second model in Fig. 1, the Achievement
Driven model.

Poor School Bonds Are the Source of Increases in
Substance Use and Misbehavior

Some theories of adolescent substance use posit
that the link between academic failure and substance



74 Bryant, Schulenberg, Bachman, O’Malley, and Johnston

use operates through a process of decreased bonding
and commitment to school. Hawkins and Weis
(1985), in their social development model, propose
that students who experience academic failure feel
less commitment to school and are likely to form
attachments to delinquent peers who encourage sub-
stance use. Empirical studies indicate that students
who do not like school are more likely than those
who like school to engage in substance use (Smith &
Fogg, 1978), school misbehavior (Berndt & Mekos,
1995; Jenkins, 1995), and delinquent acts (Free, 1993;
Hirschi, 1969). These findings show support for the
third model in Fig. 1, the School Bonding Driven
model. Other findings, which focus on marijuana and
alcohol use, suggest that measures of attachment,
commitment, and bonding to school contribute very
little to an explanation of initiation of and involve-
ment in substance use (Bailey & Hubbard, 1990; Free,
1993). Little research has linked school bonding with
cigarette use in particular, so it will be of interest to
examine this link in the present research.

School Misbehavior Is an Early Indicator of School
Problems and Substance Use

The relation between adolescent substance use
and misbehavior in school (e.g., truancy, suspensions,
being sent to the principal) has received little atten-
tion as well. Although some researchers have used
multiple indicators of school misbehavior and found
positive correlations with cigarette use (i.e., Hun-
dleby et al., 1982); more frequently researchers have
only considered truancy. Truant students use ciga-
rettes more often and are less likely to believe that
smoking can cause health problems, compared with
students who do not skip school (Bachman, John-
ston, & O’Malley, 1981; Pritchard, Cotton, & Cox,
1992). In a sample of Canadian female adolescents,
Diem, McKay, and Jamieson (1994) found that tru-
ancy was the strongest predictor of cigarette use
among a number of demographic, school-related, and
psychosocial variables. In addition to skipping school,
students who use cigarettes and other substances
have a higher number of suspensions, school expul-
sions, and other school disciplinary problems than
students who abstain from use (Shannon, James, &
Gansneder, 1993; Welte & Barnes, 1987). Not sur-
prisingly, truancy, disruptive classroom behavior, and
disciplinary problems are also commonly associated
with underachievement and low school bonding
(Gold & Mann, 1982; McCall, Evahn, & Kratzer,

1992; Simmons & Blyth, 1987). These findings, as a
whole, support the fourth model in Fig. 1, the School
Misbehavior Driven model, in which high school mis-
behavior is associated with increased negative school
and substance use outcomes. Little research has
looked at school misbehavior from a developmental
perspective, however, addressing whether school mis-
behavior is more likely a cause or consequence of
substance use and other school-related factors.

Cigarette Use Is the Cause of Multiple School
Problems

Cigarette use and other associated behaviors
may also be the cause of increases in school misbe-
havior and decreases in academic achievement and
school bonding during the high school years (see the
last model in Fig. 1). Cigarette use by itself may not
directly contribute to decrements in school achieve-
ment and bonding; however, it may be part of a con-
stellation of risky health behaviors that set the stage
for ongoing school-related problems. Although re-
search tends to support the psychogenic and problem
behavior interpretations, some research supports the
causal link from drug use to school outcomes (Ga-
lambos & Silbereisen, 1987; Newcomb & Bentler,
1986). Using a cross-lagged design, Newcomb and
Bentler (1986) found that drug use during high school
was related to a lack of college involvement during
young adulthood. Students who use cigarettes, mari-
juana, and other drugs are also more likely to drop
out of high school, particularly if they initiate drug use
during early adolescence (Friedman, Glickman, &
Utada, 1985; Garnier, Stein, & Jacobs, 1997;
Mensch & Kandel, 1988). In general, compared to
nonusers, substance-using students have lower grade
point averages, are bored in school, and skip school
more often (Paulson et al., 1990).

The main focus of the present paper is to con-
sider the patterns of relation among cigarette use
and academic behaviors and attitudes such as those
described in the previous sections and to examine the
temporal, if not causal, connections between school
experiences and cigarette use during adolescence. In
addition, this study includes comparisons between
those who initiated cigarette use prior to 8th grade
and those who did not, and between those who
dropped out of high school before 12th grade and
those who did not, to consider whether this link varies
as a function of young people’s psychosocial risk tra-
jectories (e.g., Dryfoos, 1990).
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COMPETING CONCEPTUAL MODELS

In this investigation, we include alternate con-
ceptualizations of the causal relations among aca-
demic achievement, school bonding, school misbe-
havior, and cigarette use in a set of six a priori models
(see Fig. 1) that we test using national panel data
spanning 8th, 10th, and 12th grades. These six concep-
tual models are utilized as prototypes and allow us
to test the various theoretical and empirical perspec-
tives that have been described above. In summary,
the Isolated Stability model, model 1, indicates that
school factors and cigarette use are highly stable over
time (no cross-lagged relations are included). Build-
ing from model 1, the Achievement Driven model (2)
suggests support for the psychogenic interpretation
such that cigarette use and school problems originate
in adolescents’ early experiences of academic diffi-
culties. The School Bonding Driven (3) and the
School Misbehavior Driven (4) models suggest that
these factors contribute causally to changes in others
over time. The Direct Effects on Cigarette Use model
(5) indicates that these school-related constructs
drive changes in cigarette use only over time. In con-
trast, the Cigarette Use Driven model (6) suggests the
alternate causal direction such that any decrements in
school-related factors are due to the negative effects
of adolescent cigarette use (the impaired ability inter-
pretation).

Based on these model tests in our original co-
hort, we will accept the best fitting parsimonious
model. We will then examine the robust nature of our
findings by testing whether the same model applies
across an additional cohort, gender, and ethnicity.
We will also test whether a similar model applies to
students who have tried cigarettes in eighth grade
(vs. those who have not) and to students who have
dropped out of school.

METHOD

Three waves of national panel data were ob-
tained from the Monitoring the Future project, an
ongoing study of adolescents and young adults. The
project has surveyed nationally representative sam-
ples of 12th grade students (from the United Status)
each year since 1975, using questionnaires adminis-
tered in classrooms. In 1991, the project was ex-
panded to include 8th and 10th grade students. Of
the approximately 13,000 8th graders surveyed in
1991, 2000 individuals were selected for follow-up

surveys by mail. The biennial follow-up surveys
began when most respondents were in 10th grade.
Study procedures are described in detail elsewhere
(Bachman, Johnston, & O’Malley, 1996; Johnston,
O’Malley, Schulenberg, & Bachman, 1996).

Sample

The panel sample included respondents from the
1991 and 1992 8th grade cohorts who did not drop
out of school between 8th and 12th grade and who
participated in the study during at least one of the
two biennial follow-ups (when most respondents had
reached 10th and 12th grades). The sample (weighted
n � 3056)5 was restricted to those participants who
provided valid data for at least one of the observed
measures at two of the three time points. At baseline,
1537 students in the 1991 cohort and 1451 in the 1992
cohort had sufficient data to be included, 1485 (1991
cohort) and 1432 (1992 cohort) students were in-
cluded at 10th grade, and 1225 (1991 cohort) and
1151 (1992 cohort) students were included at 12th
grade (weighted cases). To account for the clustering
of our data by school, we adjusted for design effects
in all of our analyses.6

In the total sample, 65.8% of the sample were
Caucasian, 10.3% African American, 6.9% Hispanic,
5.4% Native American, and 1.8% Asian American
(7.2% reported ‘‘Other’’ and 2.6% had missing data).
The sample was split nearly evenly by gender (54%
female). Most youth came from two-parent house-

5Individuals estimated to be at high risk for dropping out of school
were oversampled for the panel samples; accordingly, corrective
weighting was needed so that the panel samples best represent
the original national samples.

6The complex sample design (with students clustered by school)
used in this study means that the actual sampling variance may be
larger than the variance expected from a simple random sample.
Design effects have been estimated to allow for correcting the
estimated variances (see Johnston, O’Malley, & Bachman, 1998,
Appendix C.) The estimated design effects for 8th grade measures
of prevalence of cigarette smoking among all cross-sectional re-
spondents vary between 3.0 and 4.0 (depending on the specific
prevalence, for example, daily versus monthly). However, those
measures are based on all respondents (about 120 students per
school), whereas the longitudinal analyses used in the present
manuscript are based on only about 10 students per school per
cohort. Because the design effect is strongly (positively) related
to average number of students per school, we estimate the design
effect for the present analyses to be much lower, on the order of
1.25 for analyses involving the entire sample, and 1.13 when we
are considering subgroup effects, where the average number of
students per school will be smaller.
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holds (80%); 14% of the youth lived with their moth-
ers only; 3% lived with their fathers only; and 2%
lived with grandparents or other relatives.

Attrition Analyses

To examine differential attrition effects, we com-
pared the eighth grade data of those who were suc-
cessfully retained in the panel sample for at least one
follow-up and those who were not. There were no
mean differences in level of school bonding (on all
three indicators); however, in comparison to those
in the panel sample, those lost to the sample were
significantly more likely to be male, to have lower
GPAs, to have higher levels of school misbehavior
(on all four indicators), and to smoke cigarettes. A
two-group confirmatory factor analysis revealed that,
compared to those who remained in the panel sample,
those lost to the panel sample had significantly higher
variances for, and covariances between, cigarette use
and school misbehavior indicators; they also had a
significantly higher covariance between GPA and
‘‘hate school,’’ and significantly higher variances for
GPA and ‘‘school interest.’’ The largest differences in
covariances were between reports of skipping classes
and cigarette use (correlations were .22 for the panel
sample and .30 for the attrition sample) and GPA
and ‘‘hate school reports’’ (correlations were �.19 for
the panel sample and �.10 for the attrition sample).
These relatively small differences would likely have
had little effect on our results had the attrition sample
been included in our analyses.

Measures

Four constructs were measured at 8th, 10th, and 12th
grades: achievement, school bonding, school misbe-
havior, and cigarette use. Constructs and items are
summarized in Table 1, along with means and stan-
dard deviations.

Academic Achievement

This was measured by the single item, youths’
self-report of their grade point average during the
current school year. Self-reported grades tend to cor-
relate very highly with school-reported grades (e.g.,
Crockett, Schulenberg, & Petersen, 1987; Zimilies &
Lee, 1991).

School Bonding

School bonding was measured with three items
regarding youths’ attitudes toward school during the
past year. Although there is little consensus in litera-
ture regarding the measurement of school bonding,
our indicator of youths’ attachment and bonding to
school was based on liking school, disliking school,
and being interested in schoolwork (Finn, 1989;
Hawkins et al., 1997; Hirschi, 1969).

School Misbehavior

School misbehavior was indicated by four items
regarding the frequency of truancy, suspensions, and
misbehavior (Sommer, 1985).

Cigarette Use

Cigarette use was measured with a single item
concerning the frequency of smoking cigarettes dur-
ing the past 30 days. Cigarette use initiation in 8th
grade was measured by adolescents’ reports of
whether they had ever smoked cigarettes (1 � never;
2 � once or twice; 3 � occasionally but not regularly;
4 � regularly in the past; 5 � regularly now). Students
reporting 2 or higher were coded as initiators (42%);
57% of the total weighted sample reported they have
never smoked cigarettes. The reliability and validity
of self-reported cigarette use measures have been
reported and discussed extensively (e.g., Johnston,
O’Malley, & Bachman, 1998; O’Malley, Bachman, &
Johnston, 1983).

High School Dropout Status

School dropout status was indicated by youth
reporting that they ‘‘left school without graduating
(dropped out, been permanently expelled, etc.).’’ Be-
tween the second and third survey, 5.9% of the un-
weighted sample (n � 172) shifted from in school to
school dropout status, and only these dropouts are
included in the final phase of the analyses.

Missing Data

Because of the restrictions regarding sample se-
lection (described above), there was very little miss-
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Table 1. Constructs and Items: Item Means, Standard Deviations, and Factor Loadings at Each Grade for the 1991–1992 Cohorts (Weighted
n � 3056)

Means (SD) Standardized factors loadings

Constructs/Item 8th Grade 10th Grade 12th Grade 8th Grade 10th Grade 12th Grade

Achievement
Which of the following best describes your
average grade in this school year?a 6.07 (2.16) 5.67 (2.15) 6.20 (2.00) 0.95 0.95 0.95

School bonding
Now thinking back over the past year in
school, how often did you

. . . enjoy being in school?b 3.30 (1.04) 3.37 (1.01) 3.32 (1.04) 0.75 0.79 0.80

. . . hate being in school?b 3.02 (1.08) 2.94 (1.03) 3.00 (1.05) �0.69 �0.70 �0.70

. . . find your course work interesting?b 3.10 (0.98) 2.98 (0.95) 3.05 (0.97) 0.55 0.67 0.68
School Misbehavior

Now thinking back over the past year in
school, how often did you get sent to the
office, or have to stay after school, because
you misbehaved?b 1.66 (0.99)* 1.53 (0.87)* 1.42 (0.80)* 0.69 0.67 0.67
During the last four weeks, how often have
you gone to school, but skipped a class
when you weren’t supposed to?c 1.20 (0.68)* 1.39 (0.81)* 1.65 (1.06)* 0.38 0.43 0.38
During the last four weeks, how many
whole days of school have you missed
because you skipped or cut?d 1.20 (0.75)* 1.41 (1.08)* 1.79 (1.39)* 0.42 0.41 0.40
Have you ever been suspended or
expelled from school?e 1.22 (0.54)* 1.29 (0.61)* 1.31 (0.63)* 0.53 0.57 0.66

Cigarette Use
How frequently have you smoked
cigarettes during the past 30 days?f 1.22 (.67)* 1.43 (0.96)* 1.75 (1.30) 0.95 0.95 0.95

aPossible responses were 1 � D, 2 � C�, 3 � C, 4 � C�, 5 � B�, 6 � B, 7 � B�, 8 � A�, 9 � A.
bPossible responses were 1 � never, 2 � seldom, 3 � sometimes, 4 � often, 5 � almost always.
cPossible responses were 1 � not at all, 2 � 1 or 2 times, 3 � 3–5 times, 4 � 6–10 times, 5 � 11–20 times, 6 � �20 times.
dFor 8th grade, possible responses were 1 � none, 2 � 1 day, 3 � 2 days, 4 � 3 days, 5 � 4–5 days, 6 � 6–10 days, 7 � 11 or more days.
For 10th and 12th grades, possible responses were 1 � none, 2 � 1 day, 3 � 2 days, 4 � 3 days, 5 � 4–5 days, 6 � 6–10 days, 7 � 11–19
days, 8 � 20 or more days.

ePossible responses were 1 � no, 2 � yes one time, 3 � yes two or more times.
fPossible responses were 1 � not at all, 2 � less than 1 cigarette per day, 3 � 1–5 cigarettes per day, 4 � about one half pack per day,
5 � about one pack per day, 6 � about one and one-half packs per day, 7 � two packs or more per day.
*Kurtosis of these variables was greater than 2.0.

ing data within waves among participants who were
included at the wave. Only four variables had more
than 3% missing data: 8th and 10th grade reports of
the number of days youth skipped school (5.9% and
5.4%, respectively) and 12th grade reports of classes
skipped (7.9%) and suspensions (9.7%).

Plan of Analysis

Structural equation modeling (SEM) analyses
with latent variables were conducted to test the mod-
els and to provide a simultaneous estimation of the
parameters while accounting for attenuation in the
structural coefficients due to measurement error. The
SEM analyses were conducted using LISREL 8 (Jöre-

skog & Sörbom, 1996) with maximum likelihood esti-
mation. Covariance matrices served as the data base
for all SEM analyses (pairwise deletion of missing
data); results are presented in the standardized metric
to facilitate interpretation. Analyses were based on
the total weighted sample size adjusted for design
effects.7 The adopted analytic strategy was to first
compare the six a priori models discussed previously
using the 1991 cohort and to select a final model.
Then, two-group SEM analyses using the final model
were conducted to test for invariance across cohort,

7Conclusions regarding the final model do not change when the
smallest weighted n (n � 2142) of the covariance matrix was used
(and adjusted for design effects).
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gender, and ethnicity. In the last phase of the analy-
ses, the final model was adapted first to examine
differences between participants who have initiated
cigarette use in 8th grade and those who have not,
and second, to examine the invariance of the model
across high school dropouts and non-dropouts.

To determine the suitability of the models, sev-
eral fit indices were used: the LISREL Goodness-of-
Fit Index (GFI), Bentler and Bonett’s Comparative
Fit Index (CFI), and the Relative Normed Fit Index
(RNFI) (Mulaik et al., 1989). For each of these indi-
ces, a value between .9 and 1.0 indicates that the
model provides a good fit to the data.8 Hu and Bentler
(1999) suggested that a cutoff value close to .95 for
the CFI and RNFI was needed to conclude that the
fit is relatively good. To compare models, difference
in chi-square tests were conducted, in which the chi-
squares of nested models are compared to determine
which one provides a significantly better fit. In two-
group analyses, constraining parameters to be equal
between the two groups and observing the resulting
change in chi-squares allows us to consider the extent
of invariance across the two groups (Jaccard & Wan,
1996; Jöreskog & Sörbom, 1996).

RESULTS

Model Testing on the 1991 Cohort

Measurement Model

Before the full structural equation model tests
were conducted, the measurement portion of the
model was developed and tested to establish relations
between the observed and latent constructs. Single
indicators were used to measure academic achieve-
ment (indicated by grade point average) and cigarette
use (indicated by monthly cigarette use) at each time
point. The six additional items loaded on the two

8The GFI represents the extent to which the observed variances
and covariances are accounted for by the model. The CFI repre-
sents the extent of improvement in fit of the given model over
the ‘‘independence model’’ in which no covariances are permitted
among variables. Both the GFI and the CFI are influenced by
the fit of the measurement portion of the model because this
portion constitutes the bulk of the estimated covariances in most
models (Mulaik et al., 1989). The RNFI is unique because it
represents the improvement of the given structural null model
(i.e., the accepted model with uncorrelated factors) while control-
ling for the fit of the measurement model, which permits a more
meaningful consideration of alternative structural models.

latent constructs (school bonding and school misbe-
havior) in the specified pattern at each of the three
measurement occasions. The standardized lambda
estimates (i.e., factor loadings) from the accepted
measurement model are presented in Table 1 (for
the 1991 to 1992 cohorts combined). (The 1991 and
1992 cohorts are combined in Table 1 because, as
we show below, measurement equivalence across the
two cohorts was established.) The loadings for the
same items were consistent across the three waves.
As suggested by Hayduk (1987), for items that served
as single indicators of constructs (academic achieve-
ment and cigarette use), unique variances were fixed
at a standard proportion9 (.10) at each measurement
occasion, generating a factor loading of .95.

In the accepted measurement model, the unique
variances for the same item over time were permitted
to correlate (between 8th and 10th grade, 10th and
12th grade, and 8th and 12th grade). As indicated in
Table 2, this ‘‘measurement with correlated errors’’
model provided a better fit to the data and a signifi-
cant improvement over the measurement model
without correlated errors (i.e., the chi-square was
significantly reduced), and thus was the accepted
measurement model.10 The factor correlations from
the accepted measurement model for the 1991–92
cohort sample are shown in Table 3. The substantial
within-time correlations among the constructs at
eighth grade reveals that much of the interrelations
among the constructs is in place at (and likely prior
to) 8th grade. Across grade levels, the within-time
correlations between cigarette use and the other con-
structs tended to increase.

Structural Models

The six conceptual models were constructed
based on the accepted measurement model, with the

9These unique variance parameters were fixed to .10 based on
previous reliability estimates (Schulenberg, Bachman, O’Mal-
ley & Johnston, 1994). In making decisions about error variances
for single indicators, we wanted the estimates to be conservative
because larger error variances yield larger causal parameters, and
we did not want to inflate these coefficients artificially. In further
analyses, not reported here, we found that neither increasing the
error in reported monthly cigarette use to .20 nor decreasing the
error to .05, changed our conclusions.

10The ‘‘structural null model’’ included in Table 2 incorporates the
accepted measurement model except that all correlations among
factors were constrained to zero. This model, which is used to
calculate the RNFI, provides a very poor fit to the data attesting
to the strength of the interrelationships among the factors.
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Table 2. Summary of Model Fit Indices for the 1991 Cohort

� 2 test Change in � 2 test
Model

Model � 2 df p� GFI CFI RNFI compared �� 2 �df p�

A. Measurement without correlated errors 1145.78 258 .001 .932 .920 — — — — —
B. Measurement with correlated errors 447.83 237 .001 .975 .981 — A 697.95 21 .001
C. Structural null model 4435.69 303 .001 .715 .628 — B 3987.86 66 .001
D. Isolated Stability 626.53 277 .001 .966 .969 .965 B 178.70 40 .001
E. Academic Achievement Driven 577.49 271 .001 .968 .972 .976 D 49.04 6 .001
F. School Bonding Driven 596.69 271 .001 .967 .971 .971 D 29.84 6 .001
G. School Misbehavior Driven 564.44 271 .001 .969 .974 .979 D 62.09 6 .001
H. Direct Effects on Cigarette Use 572.65 271 .001 .969 .973 .977 D 53.88 6 .001
I. Cigarette Use Driven 619.73 271 .001 .966 .969 .965 D 6.80 6 NS
J. School Misbehavior with 2 Paths Added 552.82 269 .001 .969 .974 .982 G 11.62 2 .005
K. Trimmed Final Model* 553.38 271 .001 .969 .975 .982 J 0.56 2 NS

Note: GFI � Goodness of Fit Index; CFI � Comparative Fit Index; RNFI � Relative Normed Fit Index; see text for description of
models and fit indices. Design effects n � 1261 (weighted n � 1576).
*Accepted model.

structural portion constrained for each as illustrated
earlier in Fig. 1. In addition, 8th grade factors were
correlated, and at 10th and 12th grades, factor unique
variances and unique covariances were included. The
fit indices for the six structural models are presented
in Table 2 (models D–I). As is evident, each of the
six models provided a good fit to the data (i.e., GFIs
ranged from .966 to .969 and CFIs ranged from .969
to .974). The RNFIs ranged from .965 for the Isolated
Stability and the Cigarette Use Driven models to .979
for the School Misbehavior Driven model. According
to the change in chi-square tests for nested models,
compared to the most restrictive Isolated Stability
model, five of the six models provided a significantly
better fit (i.e., change in chi-square test was significant
in each case, indicating that comparatively, the less
restrictive model provided a significantly better fit).

Table 3. Factor Correlations for Accepted Measurement Models (1991 and 1992 Cohorts)

8th Grade 10th Grade 12th Grade

Factor AA SB SM CU AA SB SM CU AA SB SM CU

Academic achievement—8th
School bonding—8th .29
School misbehavior—8th �.44 �.38
Cigarette use—8th �.20 �.20 .46
Academic achievement—10th .68 .23 �.40 �.18
School bonding—10th .17 .58 �.22 �.11 .31
School misbehavior—10th �.43 �.30 .75 .35 �.55 �.38
Cigarette use—10th �.21 �.15 .34 .47 �.26 �.25 .47
Academic achievement—12th .45 .15 �.26 �.12 .66 .21 �.36 �.17
School bonding—12th .12 .35 �.17 �.08 .21 .59 �.27 �.17 .33
School misbehavior—12th �.32 �.23 .56 .26 �.41 �.28 .75 .35 �.51 �.40
Cigarette use—12th �.19 �.11 .25 .27 �.24 �.18 .35 .55 �.29 �.28 .50

Design effects n � 2445 (weighted n � 3056).

The Cigarette Use Driven model provided no im-
provement over the Isolated Stability model. The
School Misbehavior Driven model provided the
largest improvement in fit. Thus, although it was not
possible to compare directly the fit of models E–I,
the School Misbehavior model was selected as the
preferred a priori model, a decision further justified
by consideration of the modification indices and re-
siduals in models E–I.

The final model was developed by modifying the
School Misbehavior model. According to the modifi-
cation indices provided in the LISREL output, add-
ing cross-lags from 8th grade academic achievement
to 10th grade school misbehavior and from 10th grade
academic achievement to 12th grade cigarette use
would provide a better fit to the data. Model J, the
‘‘School Misbehavior with 2 Paths Added,’’ provided
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a significant improvement over the School Misbehav-
ior Driven model (see Table 2). Nonsignificant paths
(the school misbehavior–school bonding link be-
tween 8th and 10th grade and the school misbehav-
ior–academic achievement link between 10th and
12th grade) were eliminated from model J, and the
Trimmed Final model (model K) was accepted as the
most parsimonious best-fitting model for the 1991
cohort. The parameters associated with the final
model were similar when an alternate estimation
method and covariance matrix were used because of
the kurtotic nature of some of the data.11

Cohort Comparisons

The second phase of the analysis was to examine
whether the final model from the 1991 cohort fit
equally well to the data of the 1992 cohort using two-
group SEM analyses. Model invariance across the
two cohorts would indicate replication of the underly-
ing structural relationships, a necessary and often
neglected component of model development and
testing. The first step in this two-group model test
was to fit the model to the data of the two cohorts
without constraining any parameters to be equal
across cohort (model C1, Table 4).

The remaining steps in the two-group analyses
involved constraining specific parameter values in the
measurement and structural portions of the model
to be equal across the two cohorts. Constraining the
factor loadings (but not the unique variance in the
observed variables for school bonding and misbehav-
ior), structural parameters, and the factor variances
and covariances (constrained in separate steps) pro-
vided no significant change in the chi-square (see
final model, C2, in Table 4). This indicates that the
measurement of and structural relations among the
constructs were invariant across the cohorts and sug-
gests that the final model developed on the 1991
cohort also represents the relations between these
variables for the 1992 cohort. Thus, we combined the
1991 and the 1992 cohorts in subsequent analyses. In
combining the two cohorts, an additional cross-lag
from 8th grade academic achievement to 10th grade

11Bollen (1989) suggests using a distribution-free estimator such
as weighed least squares (WLS) when data are not normally
distributed (the school misbehavior and cigarette use variables
were highly kurtotic). When we test the model using WLS and
an asymptotic covariance matrix, the model was very similar and
our conclusions did not change.

cigarette use was suggested by the modification indi-
ces. Freeing this path reduced the chi-square signifi-
cantly.

The Final Model for the 1991 and 1992 Cohorts

Figure 2 presents the final model for the com-
bined 1991 to 1992 cohort. Across the two time inter-
vals (8th to 10th grade, 10th to 12th grade), school
misbehavior was the most stable of the four con-
structs, while cigarette use was the least stable. Re-
garding cross-lagged effects, between 8th and 10th
grade, school misbehavior contributed significantly
to a decrease in academic achievement and an in-
crease in cigarette use, with the latter cross-lag also
present between 10th and 12th grades. In addition,
lower academic achievement in 8th grade contributed
significantly to increased school misbehavior and cig-
arette use between 8th and 10th grades, with the
latter cross-lag also present between 10th and 12th
grades. School misbehavior in 10th grade contributed
significantly to decreased school bonding between
10th and 12th grades. Two mediated paths link aca-
demic achievement, school misbehavior, and 12th
grade cigarette use: the indirect effect of 8th grade
school misbehavior on cigarette use via 10th grade
academic achievement was significant (p � .01), with
a standardized coefficient of .12; the indirect effect
of academic achievement on cigarette use via 10th
grade school misbehavior was also significant (p �
.01), with a standardized coefficient of �.09. Overall,
25% and 32% of the variance in cigarette use was
accounted for at 10th and 12th grades, respectively.

These findings suggest that during middle ado-
lescence the dominant direction of influence is from
school experiences to cigarette use. School misbehav-
ior and low academic achievement contribute to in-
creased cigarette use over time both directly and indi-
rectly. These findings are robust, as they are
supported by two independent national samples (i.e.,
the 1991 and the 1992 cohort).

Comparisons Across Gender and Ethnicity

The third phase of the analysis involved examin-
ing whether the final model fit equally well across
gender and ethnicity for the combined 1991 and 1992
cohort sample, using the same two-group SEM ap-
proach used in the cohort comparisons (see Table
4). Additional analyses not reported here also show
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Table 4. Summary of Model Fit Indices: Cohort, Gender, and Ethnicity Comparisons

� 2 test Change in � 2 test
Model

Model (see text for details) � 2 df p� compared �� 2 �df p

Cohort comparisons
(C1) Unconstrained 1220.18 542 .001 — — — —
(C2) Constrained factor variances and covariances,
structural paths, and factor loadingsa 1302.46 601 .001 C1 82.28 59 .02

Gender comparisons
(G1) Unconstrained 1370.73 540 .001 — — — —
(G2) Constrained factor variances and covariances, .03
structural paths, and factor loadings with additional
parameters free 1439.06 588 .001 G1 68.33 48

Ethnicity comparisons
(E1) Unconstrained 1329.52 540 .001 — — — —
(E2) Constrained factor variances and covariances,
structural paths and factor loadings with additional
parameters freeb 1409.81 595 .001 E1 80.29 55 .02

aNo factor (co)variances, structural or measurement differences.
bNo structural differences.
Note: Errors in observed variable were not equal between comparison groups.

that the final model was largely invariant with respect
to levels of parental education, parental monitoring,
and peer cigarette use (see Bryant, Schulenberg,
Bachman, O’Malley, & Johnston [2000] for details).

Gender Comparisons

The factor loadings, structural paths, and factor
variances and covariances of the final model were

Fig. 2. Final model, 1991 and 1992 cohorts combined. Note. Only the structural portion of the model is shown;
standardized coefficients are present; all coefficients are significant at the p � .001 level (two-tailed t test), except as
otherwise indicated; design effects n � 2445 (weighted n � 3056); c2 (270) � 901.33; GFI � .974; CFI � .971. * p �

.05, ** p � .01.

constrained equal between males and females in sep-
arate steps and compared to the unconstrained model
(G1, Table 4). Constraints were released at each stage
such that there was no decrement in fit at the p �
.01 level. The final model (G2, Table 4) includes
three free measurement parameters, seven free factor
(co)variances, and two structural parameters. The
stabilities of cigarette use between 8th and 10th
grades (.46 for females; .34 for males) and school
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misbehavior between 10th and 12th grades (.65 for
females; .81 for males) were freed in this model.
These results suggest that, for the most part, the final
model was the same for males and females, although
females tend to have somewhat more stable cigarette
use from 8th to 10th grade and males have more
stable school misbehavior from 10th grade to 12th
grade.

Ethnicity Comparisons

Using the same analytic approach as above, the
final model was compared for minority versus white
students. The factor loadings, structural paths, and
factor variances and covariances were constrained
to be equal in separate steps and compared to the
unconstrained model (E1, Table 4). Constraints were
released for one factor loading and three factor vari-
ances and covariances. The variances of 8th grade
school misbehavior, 10th grade academic achieve-
ment, and 12th grade school bonding were freed in
the final model as well as the covariance between
school bonding and cigarette use in 10th grade (E2,
Table 4). These results suggest that the final model
was the same for minorities and nonminorities, al-
though there were some differences in variability of
the factors.

Initiation and School Dropout Analyses

In the final phase of the analyses, the final model
was modified to allow comparisons using initiators
and nonusers of cigarettes in 8th grade and the 12th
grade school dropout sample from the 1991 and
1992 cohorts.

Initiation Comparisons

To consider whether the final model applies both
to students who have initiated cigarette use in 8th
grade and to students who have not tried cigarettes
in 8th grade, the model was adapted by removing 8th
grade cigarette use. Using the modified model, the
factor loadings and structural paths were constrained
to be equal between these two groups in separate
steps and compared to the unconstrained model (I1,

Table 5). In the last step, the factor variances and
covariances could not be constrained to be equal
without a large decrement in fit. Therefore, the final
model (I2, Table 5) includes only measurement and
structural constraints with four measurement and two
structural parameters freed. The stability of cigarette
use from 10th to 12th grade was different (.52 for
initiators, .38 for noninitiators) and the modification
indices suggested a link between 8th grade school
bonding to 10th grade cigarette use, which was sig-
nificant for initiators (�.11) and not significant for
noninitiatiors. These results suggest that the final
model was the same for youth who have tried ciga-
rettes in 8th grade and for those who have not with
some differences in variability and stability of the
factors. In addition, school bonding may be more
of a risk factor for increased cigarette use for early
initiators than for students who have not tried ciga-
rettes in 8th grade.

School Dropout Comparisons

Because the dropouts had left school by the 12th
grade, only cigarette use was included in the model
at the third wave (i.e., 12th-grade academic achieve-
ment, school bonding, and school misbehavior were
removed from the model). The modified model was
tested on the school dropouts (n � 172) and non-
dropouts (n � 2761) (Table 5), using unweighted
data. The factor loadings, structural paths, and factor
variances and covariances were constrained to be
equal in separate steps and compared to the uncon-
strained model (D1, Table 5). The final model (D2,
Table 5) included one free structural parameter and
one free factor variance. The stability of academic
achievement between 8th and 10th grades was .61
for nondropouts and .21 for students who drop out
of school by the 12th grade. The factor variance of
academic achievement in 10th grade, therefore, was
less for nondropouts (.57) than for dropouts (.83).
These results indicate that except for these differ-
ences, the final model was the same for dropouts as
for youth who stay in school.

DISCUSSION

Our findings offer strong support for the view
that early school misbehavior and low academic
achievement are key risk factors for increased ciga-
rette use during adolescence. In two independent
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Table 5. Summary of Model Fit Indices: Initiator/Noninitiators and Dropout/Nondropout Comparisons

� 2 test Change in � 2 test
Model

Model (see text for details) � 2 df p� compared �� 2 �df p

Initiation comparisons
(I1) Unconstrained 1103.20 494 .001 — — — —
(I2) Constrained structural paths and factor loadings
with additional parameters free 1140.72 516 .001 I1 37.52 22 .02

Dropout comparisons
(D1) Unconstrained 664.37 246 .001 — — — —
(D2) Constrained factor variances and covariances,
structural paths and factor loadings with additional
parameters freea 709.48 286 .001 D1 45.11 40 .27

aNo measurement differences.
Note: Errors in observed variables were not equal between comparison groups.

nationally representative panel samples of adoles-
cents, we found that school misbehavior contributed
to increased cigarette use and decreased academic
achievement between 8th and 10th grades, and in-
creased cigarette use and decreased school bonding
between 10th and 12th grades. In addition, lower
levels of academic achievement contributed to in-
creased school misbehavior between 8th and 10th
grades, and increased cigarette use between 8th and
10th grades and 10th and 12th grades. These findings
also indicate that the influence of early school misbe-
havior and low academic achievement on cigarette
use is indirect via reciprocal pathways. Although
other researchers have associated school misbehavior
(e.g., truancy, suspensions, misbehavior) and aca-
demic failure with adolescent cigarette use, the longi-
tudinal design of the present research has allowed us
to extend this research by assigning temporal, if not
causal, precedence to early school misbehavior and
school failure. Furthermore, our findings are robust,
indicating that the direction and magnitude of the
effects do not vary as a function of gender, ethnicity,
early initiation of cigarette use, or high school drop-
out status. This suggests a general phenomenon in
which early school failure and misbehavior are indi-
cators of potentially negative developmental trajecto-
ries throughout adolescence involving school prob-
lems and multiple health risks.

For many students, school difficulties are not
unique to adolescence. Histories of antisocial behav-
ior, school problems, and school failure during child-
hood are common among high school dropouts and
youth with academic or truancy problems during high
school (Cairns, Cairns, & Neckerman, 1989; Hin-
shaw, 1992; Lambert, 1988). Students whose early
school experiences include misbehavior or failure are

likely to miss out on formative academic experiences
in the classroom and to affiliate with other alienated
or delinquent peers. In this study, we have tapped
into one segment of a trajectory of negative school
experiences that may have started during childhood.
Our results indicate that school misbehavior and fail-
ure early in adolescence may be key indicators that
youth are on this negative school trajectory.

Why do students fail academically, skip school,
and misbehave in school during adolescence? The
present research indicates that academic achieve-
ment and school misbehavior are associated in a re-
ciprocal relationship such that low levels of one are
associated with increases in the other over time, par-
ticularly during early adolescence. Similarly, Sim-
mons and Blyth (1987) found that a low 6th grade
grade point average was associated with increased
7th grade school problem behavior (i.e., problem be-
havior in school, suspensions, truancy), and Berndt
and Mekos (1995) found that 7th graders who per-
ceived junior high school less positively in the fall
increased their misconduct during the year. It is likely
that adolescents’ attitudes regarding school influence
their engagement in substance use as well as their
academic achievement and school misbehavior (Bry-
ant, 1999).

A review of the research on the etiology of
school difficulties suggests that adolescents’ school
attitudes and behaviors, family backgrounds, and
school and community environments all are likely to
contribute to both school misbehavior and academic
failure. Poor social and emotional functioning, school
failure, conduct disorders, and frustration with nega-
tive school experiences are among the personal
factors associated with misbehavior and truancy in
adolescence (Pestello, 1989). Attitudes toward edu-
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cation, socioeconomic background, and climate dis-
tinguish families of truant students from nontruants
(Bell, Rosén, & Dynlacht, 1994). Family and peer
environments in concert with adolescents’ accumu-
lated experiences and beliefs related to school con-
tribute to youths’ involvement in school misbehavior
and their achievement in school.

School misbehavior and school failure share se-
quelae as well as etiology. They are often identified
as risk factors for school dropout, delinquency, and
substance use and included as part of a general ten-
dency toward problem behavior. This research sup-
ports these previous findings and also lends support
for findings that truancy, school misbehavior, and
low academic achievement are among the strongest
predictors of cigarette use (Diem et al., 1994) and
negative school outcomes (Ianni & Orr, 1996; Rum-
berger, 1995). Being absent from school may be one
of the earliest indicators of future school problems. In
a study comparing high school dropouts to graduates
using data from first grade through high school, Bar-
rington and Hendricks (1989) found that compared
with high school graduates, dropouts had been absent
twice as often by the fifth grade, and three times as
often by ninth grade.

In addition to school misbehavior and failure,
research has indicated that dropping out of school
and experimenting with cigarettes at an early age
are risk factors for increased cigarette use during
adolescence (Hawkins et al., 1992). Yet, the present
model holds true for adolescents in these ‘‘at risk’’
groups. School misbehavior and poor academic per-
formance are associated directly and indirectly with
increased cigarette use among ‘‘at risk’’ youth and
also among youth from backgrounds of less risk. Al-
though these groups may differ in the variation and
stability of cigarette use, the implications for reducing
use among adolescents from various backgrounds of
risk are essentially the same. Curbing school misbe-
havior and truancy and assisting students with aca-
demic problems are likely to deter school dropout
and to promote increased academic achievement and
engagement and decreased cigarette use and health
risks.

How can schools reduce school misbehavior and
promote achievement among students? Classroom
environments that are competitive and high in con-
trol, and schools with open attendance policies, are
likely to have the highest rates of truancy (Bell et
al., 1994). Positive school climates where all students
have the opportunity to succeed are likely to enhance
student motivation, achievement, and other positive

school outcomes (Masten, 1994; Pintrich & Schunk,
1996). Research on school dropout by Rumberger
(1995) indicates that academically rigorous schools
with more fair discipline policies as perceived by stu-
dents significantly reduced the odds of students drop-
ping out of school compared to less rigorous schools
with unfair discipline practices. Rumberger suggests
that discipline policies are often neglected in school
reform because they are associated with behavioral
issues rather than academic learning. Yet, he finds,
as we find here, that school behavioral issues are a
critical aspect of the educational experience, particu-
larly for those students who may be most at risk for
negative school- and health-related outcomes. Inter-
vention efforts on the part of preventionists are likely
to be most effective when they take into account
existing school culture and practices (Gottfredson,
Gottfredson, & Skroban, 1996; Meyers, 1989).

Strengths and Limitations

The present study includes panel data from two
national samples of young people tracked from 8th
through 12th grade, including youth who have
dropped out of school by 12th grade. The analyses
revealed that our findings were robust across two
cohort samples, gender, ethnicity, cigarette use initia-
tion, and dropout status. Some limitations of the
study, however, merit consideration. First, by 8th
grade, many experiences in classrooms, at home, and
among peers may have already shaped youths’ atti-
tudes and beliefs related to cigarette use and to
school. The relatively high stability coefficients of the
constructs in the present study indicate that many
relevant behaviors and attitudes are in place prior
to 8th grade. Expanding similar research to include
elementary students may help us to extend our under-
standing of the role that school misbehavior plays in
the context of school failure and cigarette use during
early adolescence. Second, we are limited by single
indicator measurement of academic achievement and
cigarette use. Additional information from students
(e.g., cigarette use in school, grades in different
classes) and schools (e.g., achievement test scores)
would improve our measurement of these constructs.
Third, during the time period considered in the pres-
ent study, many youth experience school transitions.
Collecting information once a year rather than bien-
nially would provide information that is more sensi-
tive to these school environmental changes. Fourth,
consistent with other panel studies of adolescents, we



School Factors and Cigarette Use 85

had some differential attrition. The 2-year interval
and differential attrition in the present study are also
likely to contribute to an underestimation of effects.
Last, this study makes use of correlational data, and
strictly speaking, while we were able to establish
strong relationships and temporal precedence among
the constructs, we were not able to establish causal in-
fluences.

Implications

This research has important implications for in-
tervention and prevention efforts. Contrary to previ-
ous findings (e.g., Free, 1993; Hirschi, 1969; Smith &
Fogg, 1978), our results suggest that adolescents’ feel-
ings of school bonding contribute very little indepen-
dent information to our understanding of the link
between school difficulties and cigarette use once
these factors are taken into account. Students’ early
involvement in school misbehavior, however, is likely
to be linked to decreases in school bonding, academic
achievement, and cigarette use over time. Early expe-
riences of school failure may set the stage for de-
creased school engagement and increased school mis-
behavior as well as increased cigarette use during
high school. The reciprocal effects of skipping classes,
acting out in school, and academic failure may put
youth on a negative school trajectory that is also
associated with increased cigarette use. Helping stu-
dents who misbehave and experience school failure
to constructively avoid negative school- and health-
related outcomes should be a priority among teachers
and schools.

Prevention scientists would also benefit from ex-
tending the present research to consider school mis-
behavior, academic achievement, and substance use
among a younger sample of students, and employing
a variety of methodologic approaches. Multilevel
methods such as latent growth modeling and hierar-
chical linear modeling would enable us to examine
trajectories of substance use and school factors from
early adolescence to young adulthood and to consider
how changes in one (perhaps via intervention) influ-
ence changes in the other over time (Bryk & Rau-
denbush, 1992; Duncan et al., 1997). Mixture model-
ing (Muthén, in press) and pattern-centered ap-
proaches (Magnusson, 1998; Schulenberg, O’Malley,
Bachman, Wadsworth, & Johnston, 1996) may also
reveal diverse patterns of change and continuity
among adolescents and shed light on the mechanisms

behind the relation between school difficulties and
substance use.

Clearly, school misbehavior and low academic
achievement are problems that have not gone unrec-
ognized by teachers, schools, and researchers. Ac-
cording to the National Center for Education Statis-
tics (1996), in a 1993 to 1994 survey, 59% of teachers
considered absenteeism and 40% considered cutting
class to be serious problems. In another survey, 43%
of secondary teachers reported that student misbe-
havior limits to a great or moderate extent their abil-
ity to maintain order and discipline in their school,
and 25% felt their schools were not effective in pre-
venting school misbehavior (National Center for Ed-
ucation Statistics, 1991). Many existing substance use
preventative programs have components that focus
on promoting positive learning environments and im-
proving adolescents’ academic skills and achievement
(e.g., Allred, 1995; Gottfredson et al., 1996; Hawkins
et al., 1992; Kellam & Anthony, 1998). Future re-
search would do well to identify school practices,
policies, and prevention programs that are associated
with reduced school misbehavior, failure, and drop-
out, as well as lower substance use.

There is evidence that the negative effects of
school misbehavior and truancy extend beyond ado-
lescence. Hibbett and Fogelman (1990) find that con-
trolling for social and educational background, tru-
ants were more likely to be heavy smokers, to show
signs of depression, and to experience marital and
family problems during adulthood compared to their
nontruant peers. Schools and intervention programs
that deter school misbehavior and aim to keep youth
in school and active in the classroom are likely to
have an important impact on future educational at-
tainment, health status, and family outcomes.
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Jöreskog, K., & Sörbom, D. (1996). LISREL 8: User’s Reference
Guide. Chicago: Scientific Software International.



School Factors and Cigarette Use 87

Kandel, D. B., Kessler, R. C., & Margulies, R. Z. (1978). Anteced-
ents of adolescent initiation into stages of drug use: A develop-
mental analysis. Journal of Youth and Adolescence, 7(1),
13–40.

Kandel, D. B., Yamaguchi, K., & Chen, K. (1992). Stages of pro-
gression in drug involvement from adolescence to adulthood:
Further evidence for the gateway theory. Journal of Studies
on Alcohol, 53(5), 447–457.

Kellam, S. G., & Anthony, J. C. (1998). Targeting early antecedents
to prevent tobacco smoking: Findings from an epidemiologi-
cally based randomized field trial. American Journal of Public
Health, 88(10), 1490–1495.

Lambert, N. M. (1988). Adolescent outcomes for hyperactive chil-
dren: Perspectives on general and specific patterns of child-
hood risk for adolescent educational, social, and mental health
problems. American Psychologist, 43(10), 786–799.

Magnusson, D. (1998). The logic and implications of person-ori-
ented approach. In R. B. Cairns, L. R. Bergman, & J. Kagan
(Eds.), Methods and models for studying the individual (pp.
33–64). Thousand Oaks, CA: Sage.

Masten, A. S. (1994). Resilience in individual development: Suc-
cessful adaptation despite risk and adversity. In M. C. Wang, &
E. W. Gordon (Eds.), Educational resilience in inner-city
America (pp. 3–25). Hillsdale, NJ: Lawrence Erlbaum Asso-
ciates.

Masten, A. S., & Coatsworth, J. D. (1998). The development of
competence in favorable and unfavorable environments: Les-
sons from research on successful children. American Psycholo-
gist, 53(2), 205–220.

McCall, R. B., Evahn, C., & Kratzer, L. (1992). High school under-
achievers. Newbury Park, CA: Sage.

Mensch B. S., & Kandel, D. B. (1988). Dropping out of high school
and drug involvement. Sociology of Education, 61, 95–113.

Meyers, J. (1989). The practice of psychology in the schools for
the primary prevention of learning and adjustment problems
in children: A perspective from the field of education. In L.
A. Bond, & B. E. Compas (Eds.), Primary prevention and
promotion in schools (pp. 391–422). Newbury Park, CA: Sage.

Mulaik, S. A., James, L. R., Van Alstine, J., Bennet, N., Lind,
S., & Stilwell, C. D. (1989). Evaluation of goodness-of-fit
indices for structural equation models. Psychological Bulletin,
105(3), 430–445.

Muthén, B. (in press). Second-generation structural equation mod-
eling with a combination of categorical and continuous latent
variables: New opportunities for latent class/latent growth
modeling. In A. Sayer, & L. Collins (Eds.), New methods for
the analysis of change. Washington, DC: American Psycholog-
ical Association.

National Center for Education Statistics. (1991). Teacher survey
on safe, disciplined, and drug-free schools (Report No. NCES
91-091). Rockville, MD: U.S. Department of Education.

National Center for Education Statistics. (1996). The condition of
education: 1996 (Report No. NCES 96-304). Rockville, MD:
U.S. Department of Education.

Newcomb, M. D., & Bentler, P. M. (1988). Consequences of adoles-
cent drug use: Impact on the lives of young adults. Newbury
Park, CA: Sage.

Newcomb, M. D., & Bentler, P. M. (1986). Drug use, educational
aspirations, and work force involvement: The transition from
adolescence to young adulthood. American Journal of Com-
munity Psychology, 14, 303–321.

O’Malley, P. M., Bachman, J. G., & Johnston, L. D. (1983). Relia-

bility and consistency in self-reports of drug use. The Interna-
tional Journal of the Addictions, 18(6), 805–824.

Paulson, M. J., Coombs, R. H., & Richardson, M. A. (1990). School
performance, academic aspirations, and drug use among chil-
dren and adolescents. Journal of Drug Education, 20(4),
289–303.

Pestello, F. G. (1989). Misbehavior in high school classrooms.
Youth and Society, 20, 290–306.

Petraitis, J., Flay, B. R., & Miller, T. Q. (1995). Reviewing theories
of adolescent substance use: Organizing pieces of the puzzle.
Psychological Bulletin, 117(1), 67–86.

Pintrich, P. R., & Schunk, D. H. (1996). Motivation in education.
Englewood Cliffs, NJ: Prentice-Hall.

Pritchard, C., Cotton, A., & Cox, M. (1992). Truancy and illegal
drug use, and knowledge of HIV infection in 932 14–16-year
old adolescents. Journal of Adolescence, 15, 1–17.

Rumberger, R. W. (1995). Dropping out of middle school: A multi-
level analysis of students and schools. American Educational
Research Journal, 32(3), 583–625.

Schulenberg, J., Bachman, J. G., O’Malley, P. M., & Johnston,
L. D. (1994). High school educational success and subsequent
substance use: A panel analysis following adolescents into
young adulthood. Journal of Health and Social Behavior,
35, 45–62.

Schulenberg, J., Maggs, J. L., & Hurrelmann, K. (1997). Negotiat-
ing developmental transitions during adolescence and young
adulthood: Health risks and opportunities. In J. Schulenberg,
J. L. Maggs, & K. Hurrelmann (Eds.), Health risks and devel-
opmental transitions during adolescence (pp. 1–22). Cam-
bridge, UK: Cambridge University Press.

Schulenberg, J., O’Malley, P. M., Bachman, J. G., Wadsworth,
K. N., & Johnston, L. D. (1996). Getting drunk and growing
up: Trajectories of frequent binge drinking during the transi-
tion to adulthood. Journal of Studies on Alcohol, 57, 289–304.

Shannon, D. M., James, F. R., & Gansneder, B. M. (1993). The
identification of adolescent substance misuse using school-
reported factors. The High School Journal, 76(2), 118–128.

Simmons, R. G., & Blyth, D. A. (1987). Moving into adolescence:
The impact of pubertal change and school context. New York:
Aldine de Gruyter.

Smith, G. M., & Fogg, C. P. (1978). Psychological predictors of
early use, late use, and nonuse of marijuana among teenage
students. In D. B. Kandel (Ed.), Longitudinal research on
drug use: Empirical findings and methodological issues (pp.
101–113). New York: John Wiley & Sons.

Sommer, B. (1985). Truancy in early adolescence. Journal of Early
Adolescence, 5(2), 145–160.

Swaim, R. C. (1991). Childhood risk factors and adolescent drug
and alcohol abuse. Educational Psychology Review, 3(4),
363–398.

Wagner, B. M., & Compas, B. E. (1990). Gender, instrumentality,
and expressivity: Moderators of the relation between stress
and psychological symptoms during adolescence. American
Journal of Community Psychology, 18(3), 383–406.

Welte, J. W., & Barnes, G. M. (1987). Youthful smoking: Patterns
and relationships to alcohol and other drug use. Journal of
Adolescence, 10, 327–340.

White, H. R., Pandina, R. J., & LaGrange, R. L. (1987). Longitudi-
nal predictors of serious substance use and delinquency. Crim-
inology, 25, 715–740.

Zimiles, H., & Lee, V. E. (1991). Adolescent family structure and
educational progress. Developmental Psychology, 27(2),
314–320.


