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Objective: To examine the long-term effects of an in-
tervention combining teacher training, parent educa-
tion, and social competence training for children dur-
ing the elementary grades on adolescent health-risk
behaviors at age 18 years.

Design: Nonrandomized controlled trial with follow-up
6 years after intervention.

Setting: Public elementary schools serving high-crime
areas in Seattle, Wash.

Participants: Of the fifth-grade students enrolled in par-
ticipating schools, 643 (76%) were given written paren-
tal consent for the longitudinal study and 598 (93%) were
followed up and interviewed at age 18 years.

Interventions: A full intervention provided in grades
1 through 6 of 5 days of in-service training for teachers
each intervention year, developmentally appropriate
parenting classes offered to parents when children were
in grades 1 through 3 and 5 through 6, and developmen-
tally adjusted social competence training for children in
grades 1 and 6. A late intervention, provided in grades 5
and 6 only, paralleled the full intervention at these grades.

Main Outcome Measures: Self-reported violent and
nonviolent crime, substance use, sexual activity, preg-
nancy, bonding to school, school achievement, grade rep-
etition and school dropout, suspension and/or expul-

sion, and school misbehavior; delinquency charges from
court records; grade point average; California Achieve-
ment Test scores; and disciplinary action reports from
school records.

Results: Fewer students receiving full intervention than
control students reported violent delinquent acts (48.3%
vs 59.7%; P=.04), heavy drinking (15.4% vs 25.6%; P=.04),
sexual intercourse (72.1% vs 83.0%; P=.02), having mul-
tiple sex partners (49.7% vs 61.5%; P=.04), and preg-
nancy or causing pregnancy (17.1% vs 26.4%; P=.06) by
age 18 years. The full intervention student group re-
ported more commitment (P=.03) and attachment (P=.006)
to school, better academic achievement (P=.01), and less
school misbehavior (P=.02) than control students. Late in-
tervention in grades 5 and 6 only did not significantly af-
fect health-risk behaviors in adolescence.

Conclusions: A package of interventions with teach-
ers, parents, and children provided throughout the el-
ementary grades can have enduring effects in reducing
violent behavior, heavy drinking, and sexual inter-
course by age 18 years among multiethnic urban chil-
dren. Results are consistent with the theoretical model
guiding the intervention and support efforts to reduce
health-risk behaviors through universal interventions in
selected communities or schools serving high-crime neigh-
borhoods.
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A S THE COSTS of crime, teen
pregnancies, an underedu-
cated underclass in pov-
erty, and substance abuse
have increased, policy-

makers and researchers have looked more
seriously at prevention as a potentially
cost-effective approach to reduce the
prevalence of these behaviors.1 Efforts to

improve schools, reduce crime and vio-
lence, combat substance abuse, and pre-
vent unwanted pregnancies have pro-
gressed on separate tracks.

Advances in prevention in public
health2 provide a model for prevention of
adolescent health-risk behaviors by focus-
ing on risk and protective factors predic-
tive of these behaviors.3,4 Research on the
predictors of school failure, delinquency,
drug abuse, teen pregnancy, and vio-
lence indicates that many of the same fac-
tors predict these different outcomes.5,6 Re-
cent research has shown that bonding to
school and family protects against a broad
range of health-risk behaviors in adoles-

Editor’s Note: I think the message here is, “Start early, include
everyone possible, and [I’d add] don’t ever stop.”
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PARTICIPANTS AND METHODS
SAMPLE AND DESIGN

This study of intervention effects is part of a larger ongoing
longitudinal studyof all consenting fifth-gradestudents in18
public schools serving high-crime areas of Seattle, Wash. To
assess the effects of full intervention and late intervention, a
nonrandomizedcontrolledtrialwith3conditionswascreated.
The full intervention group received the intervention pack-
age fromgrade1 throughgrade6.The late interventiongroup
received the intervention package in grades 5 and 6 only, and
the control group received no special intervention. This de-
sign was created in 1985 by nesting an intervention initiated
in1981atfirst-gradeentry,withinthelongitudinalpanelstudy.
For thepresent study, schoolswereassignednonrandomly to
conditionsinthefallof1985,andfromthatpoint,all fifth-grade
students ineachschoolparticipated inthesameinterventions.
New schools added for the panel study were matched to the
intervention schools with respect to grades served and inclu-
sionof studentsdrawnfromhigh-crimeneighborhoodsofSe-
attle. Schools added for the panel study were assigned to con-
ditionstoachievebalancednumbersacrossconditions.Itshould
benotedthatduring this studytheSeattleSchoolDistrictused
mandatory busing to achieve racial equality in schools. As a
result, all schools in this study served heterogeneous popu-
lationofstudentsdrawnfromatleast2differentneighborhoods
of the city. This practice reduced the risk that outcomes ob-
served in this studyreflectedcontextualorneighborhooddif-
ferences in the populations attending different schools.

In the present analyses, the full intervention group con-
sists of all students who were randomly assigned to inter-
vention classrooms in grades 1 through 4 in 8 elementary
schools participating in the earlier experimental study, and
who remained in schools assigned to the intervention con-
dition in grades 5 or 6 in the present study. The late inter-
vention group consists of students in intervention schools
who were in intervention classrooms in grades 5 and 6 only,
some of whom were controls in the earlier intervention study.
The control condition consists of students in schools as-
signed to receive no intervention in grades 5 and 6 and who
were not in intervention classrooms in grades 1 through 4.

Whenthe longitudinalstudywas fundedbytheNational
InstituteonDrugAbusein1985,school-basedsubstanceabuse
prevention research trials had been limited to studies of so-
cial influence resistance curricula provided to students in
grades 5 through 10.3 In this context, reviewers desired that
the study include a condition assessing effects of only 2 years
of intervention in the late elementary grades as well as ef-
fects of the full intervention, since they questioned whether
intervention in the early elementary grades was necessary.
In addition, reviewers concerned with the possibility of con-
tamination of control students by experimental students in
our earlier randomized within-building study design pre-
ferredanonrandomizeddesigninwhichwholeschools, rather
than classrooms, were assigned to intervention or noninter-
ventionconditions.Asaresult somestudentswhohadserved
as controls in the earlier study became part of the late in-
tervention group in the longitudinal study.

The present study included all fifth-grade children as-
signed to the 3 conditions in 1985 whose parents provided
annual written consent to their involvement in the longitu-
dinal follow-up study (N=643). Seventy-six percent of the
total eligible fifth-grade population in these schools

consented. Children also provided consent annually. Par-
ticipants were distributed across the 3 conditions as shown
in Table 1. The sample included roughly equal propor-
tions of boys and girls. More than 56% of the sample were
from poor families as evidenced by their participation in the
National School Lunch/School Breakfast Program. About 44%
of the sample were white, 26% were African Americans, 22%
were Asian Americans, 5% were Native Americans, and 3%
were classified as other racial/ethnic groups.

In the spring of 1993 when the participants were aged
18 years, 598 participants (93.0% of the original consent-
ing sample assigned to the 3 conditions) were successfully
interviewed. All self-reported follow-up data came from these
interviews. Standardized achievement test scores, grade point
averages, and school disciplinary records were collected in
the spring of 1992 when participants were 17 years old. De-
linquency charges were collected in 1993 from juvenile court
records, through age 17 years.

Because analyses reported below revealed significant
differences between the full intervention and control groups
at age 18 years, analyses were conducted to ascertain the
equivalence of these 2 groups on factors that might influ-
ence outcomes. These are reported in Table2. The groups
did not differ on residential stability as measured by mean
number of years living in Seattle by age 12 years and by the
mean number of residences in which participants lived from
age5 to14years; socioeconomic status, asmeasuredbyyears
of parental education or proportion eligible for the school
lunch program; proportion from single-parent families; pro-
portion of boys; or proportion of whites or nonwhites. Table
2 also shows that roughly equivalent proportions of students
in both the full intervention and control groups were living
in disorganized neighborhoods at age 16 years as indicated
by students’ self-reports of rundown housing, crime, poor
people, drug-selling, gangs, and disorderly and undesirable
neighbors in theirneighborhoods.Toascertainwhether later
school assignments might have affected observed outcomes
differentially for the full intervention and control groups,
contingencytablescomparinghighschoolsattendedingrades
9, 10, and 11 were computed. No significant differences in
highschoolsattendedwerefoundbetweenthe2groups,again
suggesting that Seattle’s mandatory busing program over-
cametheseparationofstudents fromdifferentneighborhoods
andelementaryschoolssometimesfoundinlargeurbanschool
districts. This decreases the plausibility that observed out-
comes reflected later differences in schools attended by stu-
dents in the 2 conditions. These results suggest that a num-
berof factors thatmighthaveaffectedoutcomeswereequiva-
lent across intervention conditions, and do not pose major
threats to the internal validity of the present study.

INTERVENTIONS

The intervention package included the following compo-
nents, elaborated in Table 3.

Classroom Instruction and Management

Each year, as the panel moved through the elementary grades,
teachers in intervention classrooms received 5 days of in-
service training in a package of instructional methods33 with
3 major components: proactive classroom management,34 in-
teractive teaching,35 and cooperative learning.36

Continued on next page
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cence.6 Yet, prevention studies typically have focused nar-
rowly on a specific outcome, such as preventing sub-
stance abuse, and on attitudes and social influences that
predict that outcome.7,8 Previous studies on prevention have
not sought to address the shared risk and protective fac-
tors for diverse health-risk behaviors that are the main
threats to adolescent health. This article reports results of
a nonrandomized controlled trial 6 years following the pro-
vision of intervention during the elementary grades. The
interventions were designed to increase bonding to school
and academic success and to prevent a broad range of
health-risk behaviors in a multiethnic urban sample.

The intervention sought to reduce specific empiri-
cally identified risk factors for adolescent health and be-
havior problems: persistent physically aggressive behav-
ior in the early elementary school grades,9-11 academic
failure,12 and poor family management practices includ-
ing unclear rules, poor monitoring of behavior, and in-
consistent or harsh discipline.13,14 Because being raised in
poverty increases risk for crime, school failure, and school
dropout,15-17 effects of the intervention on children from
low-income families were of particular interest.

Research has shown that teachers can improve chil-
dren’s attitudes toward school, behavior at school, and

academic achievement through the use of effective meth-
ods of instruction and management.18-21 Studies have also
identified child-rearing methods that reduce conduct
problems and improve school performance of elemen-
tary school-aged children.22-25

To affect the risk factors of concern, we thought that
intervention with teachers, parents, and children them-
selves would be necessary, suggesting a multiple com-
ponent strategy. To ensure that the components of the
strategy would complement each other, the interven-
tion was grounded in the social development model,26,27

an integrated theory of human behavior.
Consistent with recent research,6 the social devel-

opment model hypothesizes that strong bonds to
school serve as a protective factor against behaviors
that violate socially accepted standards. Attachment
(ie, a positive emotional link), and commitment (ie, a
personal investment in the group) are the component
elements of such social bonds. The theory hypoth-
esizes that when social groups produce strong bonds
of attachment and commitment in members, and pro-
mote clear standards for behavior, these groups
increase behavior consistent with those standards and
prevent behavior that violates them.

Teachers of control students did not receive training
in instructional or classroom management skills from the
project. However, both intervention and control teachers
were observed by evaluators, uninformed as to interven-
tion condition of the classrooms they observed. Observa-
tions lasted for 50 minutes on 2 different days in the fall
and spring each year using the interactive teaching map to
document the use of the targeted teaching strategies in all
conditions.37 Greater use of the experimental instruc-
tional and management methods was observed in inter-
vention classrooms, as discussed elsewhere.38 Teachers’ use
of the experimental instructional and management meth-
ods has been found to predict short-term variation across
classrooms in students’ levels of social development con-
structs related to school bonding.38

Child Skill Development

First-grade teachers of the full intervention group also re-
ceived instruction in the use of a cognitive and social skills
training curriculum, interpersonal cognitive problem solv-
ing,39,40 which teaches skills to children to think through
and use alternative solutions to problems with peers. This
curriculum developed children’s skills for involvement in
cooperative learning groups and other social activities with-
out resorting to aggressive or other problem behaviors.

In addition, when students in both intervention con-
ditions were in grade 6, they received 4 hours of training
from project staff in skills to recognize and resist social in-
fluences to engage in problem behaviors, and to generate
and suggest positive alternatives to stay out of trouble while
keeping friends.41

Parent Intervention

Parent trainingclassesappropriate to thedevelopmental level
of the children were offered on a voluntary basis to parents

or adult caregivers of children. Parents of children in the full
intervention condition were offered training in child behav-
ior management skills when their children were in the first
andsecondgradesthrougha7-sessioncurriculumcalled“Catch
’Em Being Good,”42 which is grounded in the work of Patter-
son.43 In the spring of the second-grade school year and again
in the third grade, parents of children receiving the full in-
terventionalsowereoffereda4-sessioncurriculum,called“How
to Help Your Child Succeed in School,”38 to strengthen their
skills for supporting their children’s academic development.
When their children were in grades 5 and 6, parents of chil-
dren inboth the full and the late interventionconditionswere
offereda5-sessioncurriculum,“Preparingfor theDrug(Free)
Years,”44 to strengthen their skills to reduce their children’s
risks for drug use. Professional multiethnic project staff pro-
vided parenting workshops in collaboration with participat-
ing schools and parent councils.

Parents of 43% of children in the full intervention con-
dition attended parenting classes. Forty-six percent of par-
ents who attended parenting classes were from low-
income families.

MEASUREMENT

Data were collected from group-administered question-
naires completed by children in the fall of 1985 just after en-
tering fifth grade, and from Seattle School District records.
Outcome data were collected through individually adminis-
tered interviews conducted in the spring of 1993. Self-
reported outcomes were supplemented with data on delin-
quency charges in the King County Juvenile Court, and
California Achievement Test results, grade point averages, and
school disciplinary action reports through age 17 years from
the Seattle School District. Measures used to assess con-
structs addressed by the intervention are listed in Table 4.
(The scales, items, and reliabilities are available from one of
us [J.D.H.].)
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The social development model hypothesizes that
the interplay of specific factors during development
influences the degree to which children develop strong
social bonds to school. The factors that affect children’s
bonding are the degree of opportunity for active
involvement available in the family and classroom, the
skills possessed and applied by children during partici-
pation in these social groups, and the reinforcements
provided to children in response to their behavior in
these groups.

We hypothesized that training teachers to teach and
manage their classrooms in ways that promote bonding
to school, training parents to manage their families in ways
that promote bonding to family and to school, and pro-
viding children with training in skills for social interac-
tion would positively affect children’s attitudes toward
school, their behavior at school, and their academic
achievement. We thought that these changes would, in
turn, set children on a different developmental trajec-
tory observable in more positive academic outcomes and
fewer health-risk behaviors later in adolescence.

We have found and reported short-term positive ef-
fects of this intervention package on behavior, school
bonding, and achievement of children receiving the in-

tervention during grades 1 through 4.28,29 We have also
found positive effects on children from low-income fami-
lies at the end of grade 6.30

Previous delinquency, substance abuse, and teen
pregnancy prevention programs have been provided in
the late elementary or middle school grades, just prior
to the ages when delinquent behavior, substance use, and
sexual activity increase in prevalence.6,7,31,32 Yet the so-
cial development model that guides the present inter-
vention suggests that early and sustained intervention
through the elementary grades should put children on a
different developmental trajectory leading to positive out-
comes over the long term. An important question is
whether delivering the intervention package over the full
course of elementary school (“full intervention”) had
greater effects than delivering the intervention just prior
to adolescence (“late intervention”). This study exam-
ines this question by comparing outcomes for 3 sepa-
rate groups: a “full intervention group,” exposed to the
interventions throughout the elementary grades; a “late
intervention group,” exposed to the interventions only
in grades 5 and 6; and a control group, 6 years after the
interventions ended, when children progressing nor-
mally were completing high school.

ANALYSIS

Attrition Analysis

Attrition analyses shown in Table 1 indicate that effects re-
ported below are not likely to be an artifact of differential
attrition from conditions. Forty-five participants from the
original sample were not interviewed at age 18 years. As
shown in Table 1, they did not differ significantly from those
remaining in the study with respect to gender, ethnicity, or
poverty. Also, as shown in Table 1, attrition was unrelated
to intervention condition. The participants missing at fol-
low-up (14 from the control, 24 from the late, and 7 from
the full intervention groups) were randomly distributed
among the 3 intervention conditions. Moreover, after ac-
counting for the attrition of the 45 participants, the overall
distribution of the sample with respect to gender, socioeco-
nomic status, or race was unrelated to intervention condi-
tion. Separate x2 analysis for gender, socioeconomic status,
and race indicated no significant relationship between at-
trition and intervention condition for these variables. In an
additional test of attrition effects, the interaction of inter-
vention condition with attrition was assessed with respect
to each outcome variable reported in Table 3 by examining
attrition-by-condition interaction effects on corresponding
measures at fifth-grade entry. An interaction of attrition and
condition would indicate possible bias introduced by dif-
ferential attrition by condition. Effects on fifth-grade entry
measures of school bonding, self-reported grades, Califor-
nia Achievement Test scores, school misbehavior, fighting,
delinquency, arrests, and substance use were estimated. No
significant interaction of intervention condition (control vs
full) with the attrition variable was found for effects on re-
lated fifth-grade measures, reinforcing the internal validity
of the study with respect to all comparisons of the full in-
tervention and control groups. Observed outcomes are un-
likely to have been an artifact of differential attrition

across conditions. It should be noted that regardless of con-
dition, participants missing California Achievement Test
scores at age 17 years had significantly lower California
Achievement Test scores at age 9 years (F1,359 = 6.66, P,.05),
participants missing school records of grade point average
at age 17 had significantly lower self-reported grades in fifth
grade (F1,345 = 4.23, P,.05), and those missing self-
reports of school misbehavior at age 18 reported signifi-
cantly more school misbehavior at fifth-grade entry than
did their counterparts who were retained in the study (F1,370 =
4.22, P,.05), suggesting care in generalizing the ob-
served results on these outcomes to all low-achieving or
poorly behaved students.

Intervention Analysis

Continuous measures were analyzed by comparing means
across the 3 conditions using analysis of variance proce-
dures.

Prevalence measures were compared using the x2 test-
with the continuity correction to contrast each interven-
tion condition with the control condition. As shown later,
significant effects on health-risk behaviors were found only
for the full intervention group.

Because poverty predicts risk for school adjustment
problems, low achievement, crime, and other problem be-
haviors, the effects of the full intervention on children from
poor families were investigated using logistic and linear re-
gression methods as appropriate, with terms for interven-
tion and free lunch eligibility as main effects and an inter-
action term for intervention by participation in the free lunch
program. Similar analyses were conducted to assess pos-
sible differential effects of the full intervention on boys and
girls using an interaction term for treatment by gender.

Although this study makes specific directional hy-
potheses regarding intervention effects, a conservative ap-
proach is used, and 2-tailed P values are reported.
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RESULTS

SCHOOL BEHAVIOR, SCHOOL BONDING,
AND ACHIEVEMENT

Table 4 compares the prevalences and scale means for
school outcome measures between the intervention groups
and the control group. Table 4 shows that students in
the full intervention condition reported significantly stron-
ger commitment (P=.03) and attachment (P=.006) to
school at age 18 years, suggesting that the full interven-
tion had lasting effect on school bonding, an important
mediating social development construct and a protec-
tive factor identified in descriptive research.6 This effect
was paralleled by significant improvement in self-
reported achievement (P=.01), a near significant im-
provement in school-reported grade point average (2.18
for controls vs 2.42 for full intervention participants;
P=.09), and proportion who had repeated a grade (22.8%
of controls vs 14.1% of the full intervention partici-
pants; P=.05) and a nonsignificant reduction in the pro-
portion who had dropped out of school (26.2% vs 18.9%;
P=.14). No effect on California Achievement Test scores
at age 17 years was observed.

Students receiving the full intervention also re-
ported significantly less involvement in school misbe-
havior than did control students (P=.02). This was con-
sistent with the trend for school district disciplinary action

reports. Fifty-eight percent of control participants com-
pared with 45.8% of full intervention participants had
reports of misbehavior in Seattle School District records
(P=.07). Levels of suspension or expulsion did not dif-
fer significantly across the groups, although the pattern
of results parallels other outcomes; ie, 48.3% of controls
compared with 39.6% of full intervention students had
been suspended or expelled in their lifetimes (P=.13).

Table 5 compares the lifetime prevalence of health-
risk behavior outcomes for the full and late intervention
groups with that of the control group. Significantly more
participants in the control group than in the full inter-
vention group had committed violent delinquent acts by
age 18 years (59.7% vs 48.3%; P=.04). Patterns of preva-
lence for nonviolent delinquency, self-reported arrests,
and official juvenile court delinquency records paral-
leled the results for violence, although the differences did
not achieve statistical significance.

No significant effects were found for any of the life-
time measures of drug use, nor did measures of heavy
cigarette and marijuana use differ significantly across the
groups at age 18 years (data not shown in Table 5). How-
ever, significant differences were found between the con-
trol and full intervention groups for heavy alcohol use
in the past year. Twenty-five percent of controls com-
pared with 15.4% of full intervention participants re-
ported having drunk alcohol 10 or more times in the past
year (P=.04) (data not shown in Table 5). This was par-

Table 1. Comparisons of Baseline and Analysis Samples With Tests of External and Internal Validity

Factor

Baseline Sample Analysis Sample

External Validity,
Factor by Attrition*

Internal Validity,
Factor by Intervention†

Intervention Group, %

Total
No.

Intervention Group, %

Total
No.

Control
(n = 220)

Late
(n = 267)

Full
(n = 156)

Control
(n = 206)

Late
(n = 243)

Full
(n = 149)

Full sample 34.2 41.5 24.3 643 34.4 40.6 24.9 598 x2
2 = 3.27‡ (P = .20)

Sex (male) 53.6 48.7 50.6 327 53.9 47.7 48.3 299 x2
1 = 2.04 (P = .15) x2

2 = 1.91 (P = .38)
White (vs other) 44.5 42.7 46.8 285 45.6 42.8 45.6 266 x2

1 = 0.02 (P = .89) x2
2 = 0.47 (P = .79)

Poverty (free-lunch
eligible) 56.8 58.8 55.8 369 55.8 57.2 56.4 338 x2

1 = 2.14 (P = .14) x2
2 = 0.09 (P = .96)

*Factor-by-attrition x2 tests whether, overall, those lost to attrition differed from the analysis sample with respect to the indicated factor.
†Factor-by-intervention x2 tests whether, for those retained in the analysis sample, the distribution of participants into the intervention conditions differed

among levels of the indicated factor.
‡This x2 value indicates that the overall distribution of participants into the intervention conditions did not significantly differ for those lost to attrition vs the

analysis sample.

Table 2. Characteristics of Control and Full Intervention Groups

No. of
Subjects*

Intervention Group
Difference (95%

Confidence Interval) PControl Full

Years living in town (by age 12 y), mean 319 10.6 11.1 0.5 (−0.4 to 1.4) .30
No. of residences lived in from age 5-14 y, mean 324 3.9 3.0 −0.9 (−2.3 to 0.4) .18
Years of parents’ education, mean 316 12.6 13.0 0.4 (−0.2 to 0.9) .19
Eligible for school lunch program, % 355 55.8 56.4 0.6 (−10.5 to 10.4) ..99
Single-parent families, % 351 39.4 40.5 1.1 (−9.8 to 10.9) .92
Living in disorganized neighborhoods at age 16 y, % 354 27.5 25.3 −2.1 (−12.0 to 6.6) .75
Male, % 355 53.9 48.3 −5.6 (−15.5 to 5.5) .35
White, % 355 45.6 45.6 0 (−11.1 to 9.9) ..99

*Numbers vary because of missing data.
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alleled by a nonsignificant trend toward less drinking and
driving in the full intervention group. More than 17% of
controls compared with 10.9% of full intervention stu-
dents reported drinking and driving in the past year
(P=.14) (data not shown in Table 5).

Significantly more controls than students receiv-
ing full intervention had engaged in sexual intercourse
(83.0% vs 72.1%; P=.02) and had multiple sex partners
by age 18 years (61.5% vs 49.7%; P=.04). More control
students had been pregnant or gotten someone preg-
nant (26.4% vs 17.1%; P=.06), although this finding only
approached statistical significance. More control partici-
pants than full intervention participants had fathered or
had had a baby (14.7% vs 9.5%; P=.20), although this dif-
ference was not statistically significant.

In sum, participation in the full intervention dur-
ing the elementary grades was predictive of enduring sig-
nificant positive effects through age 18 years on stu-
dents’ bonds to school, achievement, and school behavior.
The full intervention group also experienced lower rates
of lifetime violence, frequent drinking, and sexual be-
havior through age 18 years.

Note that “dose effects” are observable for many of
the outcomes in Tables 4 and 5, with the full interven-
tion group showing the most positive outcomes, fol-
lowed by the late intervention group, followed by the con-
trol group.

Analyses of the interactions between poverty and
intervention condition revealed that the full interven-
tion was more effective for children from poor families
with respect to several outcomes. As shown in the
Figure, significant interaction effects were found for
attachment to school (P=.03) and repeating a grade
(P=.04). Post hoc tests confirmed that, by age 18 years,
children from poor families who had participated in the
full intervention were significantly more attached to
school than their control counterparts from poor fami-
lies (P=.001). Further, only 13% of the full intervention
children from poor families had repeated a grade com-
pared with 30% of their control counterparts (P=.007).
Similarly, trends in interactions indicating stronger
intervention effects among children from poor families
were found for better school achievement (P=.06; post
hoc comparison P=.002), less school misbehavior
(P=.05; post hoc comparison P=.003), and less drinking
and driving in the past year (P=.06; post hoc compari-
son P=.03) (data not shown in the Figure).

In contrast, significant poverty-by-intervention in-
teractions for pregnancy (P=.02) and parenthood (P=.005)
revealed that the intervention had significantly greater
effects for working and middle class youths in reducing
the lifetime prevalence of pregnancy (P=.008 for post hoc
comparison) and of having or fathering a baby (P=.02 for
post hoc comparison).

The preponderance of observed intervention ef-
fects did not differ for boys and girls. However, the full
intervention had significantly greater effects in prevent-
ing boys from repeating a grade (x2 = 4.00, P=.05), and
engaging in sexual activity (x2 =4.44, P=.04) (results not
shown in the Figure). We investigated the possibility of
a gender-by-poverty interaction in predicting grade rep-
etition, but found none (x2 =0.01, P=.92).

COMMENT

The results show that intervention through the elemen-
tary grades can have enduring positive effects on the aca-
demic development and health-risk behaviors of urban chil-
dren. A package of interventions that trained parents and
teachers to promote children’s academic competencies and
bonding to school, and that developed children’s social
competencies and skills to resist health-compromising in-
fluences produced greater commitment and attachment
to school, less school misbehavior, and better academic
achievement 6 years after intervention. It seemed particu-
larly effective in improving attachment to school, achieve-
ment, and school behavior of children from poor fami-

Table 3. Seattle Social Development Project Interventions

Teacher training in classroom instruction and management
Proactive classroom management

Establish consistent classroom expectations and routines at the
beginning of the year

Give clear, explicit instructions for behavior
Recognize and reward desirable student behavior and efforts to

comply
Use methods that keep minor classroom disruptions from

interrupting instruction
Interactive teaching

Assess and activate foundation knowledge before teaching
Teach to explicit learning objectives
Model skills to be learned
Frequently monitor student comprehension as material is

presented
Reteach material when necessary

Cooperative learning
Involve small teams of students of different ability levels and

backgrounds as learning partners
Provide recognition to teams for academic improvement of

individual members over past performance
Child social and emotional skill development

Interpersonal problem-solving skills
Communication
Decision making
Negotiation
Conflict resolution

Refusal skills
Recognize social influences to engage in problem behaviors
Identify consequences of problem behaviors
Generate and suggest alternatives
Invite peer(s) to join in alternatives

Parent training
Behavior management skills

Observe and pinpoint desirable and undesirable child behaviors
Teach expectations for behaviors
Provide consistent positive reinforcement for desired behavior
Provide consistent and moderate consequences for undesired

behaviors
Academic support skills

Initiate conversation with teachers about children’s learning
Help children develop reading and math skills
Create a home environment supportive of learning

Skills to reduce risks for drug use
Establish a family policy on drug use
Practice refusal skills with children
Use self-control skills to reduce family conflict
Create new opportunities in the family for children to contribute

and learn
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lies. Further, the full intervention reduced the lifetime
prevalence of violent criminal behavior, heavy drinking,
sexual intercourse, and pregnancy.

Threats to the internal validity of study conclu-
sions seem minimal. The full intervention and control
groups did not differ with respect to residential stabil-

ity, socioeconomic status, gender, proportion from single-
parent families, proportion living in disorganized neigh-
borhoods, or race. No evidence of differential attrition
by condition was found. Students were not informed of
their intervention condition in the study, and it is un-
likely that respondents knew 6 years later whether they

Table 4. Comparisons of Control, Late, and Full Intervention Groups Across Targeted School Outcomes*

Outcome
No. of

Subjects

Prevalence or Mean Control vs Full Control vs Late

Control
Intervention

Late
Intervention

Full
Intervention Difference (95% CI) P Difference (95% CI) P

Bonding to school†
School commitment (age 18 y) 530 2.50 2.59 2.65 0.15 (0.02 to 0.29) .03 0.09 (−0.03 to 0.22) .12
School attachment (age 18 y) 530 2.88 2.91 3.08 0.20 (0.06 to 0.34) .006 0.03 (−0.10 to 0.17) .60

School success/failure
School achievement (age 17 y)‡ 598 3.21 3.24 3.39 0.18 (0.04 to 0.31) .01 0.03 (−0.10 to 0.15) .68
Official grade point average (age 17 y) 352 2.18 2.27 2.42 0.24 (−0.04 to 0.51) .09 0.09 (−0.18 to 0.35) .52
Repeated a grade (lifetime prevalence) 598 22.80 25.90 14.10 −8.70 (−16.20 to −0.10) .05 3.10 (−5.30 to 10.60) .51
Dropped out of school

(lifetime prevalence)
596 26.20 28.10 18.90 −7.30 (−15.40 to 2.0) .14 1.90 (−6.80 to 9.70) .73

Official California Achievement
Test Score (age 17 y)§

277 768.79 770.65 770.79 2.00 (−9.94 to 13.93) .74 1.86 (−8.49 to 12.21) .72

School misbehavior
Cheated on tests, skipped school/

classes, sent from class for
misbehavior (past year frequency)

529 4.77 3.48 3.36 −1.41 (−2.53 to −0.28) .02 −1.29 (−2.35 to −0.23) .02

Official disciplinary action report
(high school prevalence)

425 58.00 58.30 45.80 −12.20 (−23.70 to 0.90) .07 0.30 (−11.20 to −10.60) ..99

Suspended or expelled
(lifetime prevalence)

597 48.30 47.70 39.60 −8.70 (18.50 to 2.30) .13 −0.60 (−9.40 to 9.20) .98

*Data are given as means unless otherwise indicated. Means compared with Student t test; prevalences compared with x2 statistic based on 2 3 2 tables with
Yates correction for continuity. CI indicates confidence interval.

†Commitment to school was measured on a 4-point scale (with 1 and 2 indicating no and 3 and 4, yes) and is the mean of 4 items such as “When I have an
assignment to do, I keep working on it until it is finished.” Attachment to school was also measured on a 4-point scale and is the mean of 4 items such as “I like my
teachers this year.”

‡School achievement combined the self-report measures of grade point average and number of grades repeated by age 18 years.
§Combined standard scores on the reading, language, and mathematics subtest of the California Achievement Test that participants took in 1992 while in grade 11.

For comparison, the mean (SD) of all 11th-grade Seattle Public School students in 1992 was 776.94 (43.9).

Table 5. Comparisons of Control, Late, and Full Intervention Groups Across Targeted Delinquency, Substance Use,
and Sexual Behavior Outcomes

Outcome
No. of

Subjects

Prevalence Control vs Full Control vs Late

Control
Intervention

Late
Intervention

Full
Intervention Difference (95% CI) P Difference (95% CI) P

Crime
Lifetime violence 598 59.7 56.4 48.3 −11.4 (−21.3 to −0.4) .04 −3.3 (−12.0 to 6.3) .54
Lifetime nonviolent crime 598 63.1 58.4 57.7 −5.4 (−15.1 to 5.5) .36 −4.7 (−13.3 to 4.8) .36
Lifetime arrested 598 24.8 24.7 18.8 −6.0 (−14.0 to 3.2) .23 −0.1 (−7.6 to 8.4) ..99
Lifetime court charges from

county records
542 37.8 36.9 29.9 −7.9 (−17.5 to 3.1) .18 −0.9 (−9.8 to 9.0) .93

Substance use
Lifetime cigarette use 598 54.4 52.7 53.7 −0.7 (−10.6 to 10.4) .98 −1.7 (−10.5 to 8.0) .79
Lifetime alcohol use 598 72.8 72.0 71.8 −1.0 (−9.9 to 9.0) .93 −0.8 (−8.6 to 7.9) .93
Lifetime marijuana use 598 44.7 45.7 42.3 −2.4 (−12.2 to 8.6) .74 1.0 (−8.7 to 9.8) .90
Lifetime other drug use 598 20.9 21.8 20.8 −0.1 (−8.1 to 9.1) ..99 0.9 (−7.1 to 8.1) .90

Sexual activity
Lifetime sexually active 591 83.0 76.1 72.1 −10.9 (−19.2 to −1.4) .02 −6.9 (−14.0 to 1.0) .09
Lifetime multiple sex partners 589 61.5 59.1 49.7 −11.8 (−21.7 to −0.7) .04 −2.4 (−11.1 to 7.2) .68
Lifetime been pregnant or gotten

a woman pregnant
581 26.4 27.4 17.1 −9.3 (−17.3 to 0.0) .06 1.0 (−7.8 to 8.9) .90

Lifetime had or fathered a baby 589 14.7 14.3 9.5 −5.2 (−11.4 to 2.2) .20 −0.4 (−6.6 to 6.6) ..99

*Prevalences compared with x2 statistic based on 2 3 2 tables with Yates correction for continuity. CI indicates confidence interval.
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received an intervention or control condition during the
elementary grades, thus decreasing the likelihood that
participants’ self-reported outcomes reflected aware-
ness of their condition assignment.

The pattern of results also suggests confidence in
the findings. Respondents in the intervention condition
did not consistently report less involvement in all forms
of health-risk behaviors. Although hypothesized, no ef-
fects of intervention were observed for the lifetime preva-
lence of use of cigarettes, alcohol, marijuana, or other il-
licit drugs at age 18 years. “Halo effects” do not seem to
be a plausible explanation for the findings. Further, the
pattern of school district grade and disciplinary reports
corroborated self-reported data.

The investigators chose schools for this study that
serve substantial proportions of children from poor fami-
lies who live in high-crime neighborhoods. In this re-
spect, this was a selective intervention focused on a popu-
lation at elevated risk for adolescent health-risk behaviors.4

However, it is important to emphasize that the interven-
tion package was provided universally to all children in
intervention classrooms, without regard to risk. It did not
identify subsamples of children as “high risk” and did
not segregate the “high-risk” children into separate groups
for special assistance or intervention. In this way, it
avoided possible labeling and stigmatization of chil-
dren. It also avoided the often observed problem that spe-
cial “pullout” programs increase interaction among chil-
dren at greatest risk, which itself can increase risk
iatrogenically for crime, drug use, and other health-risk
behaviors.45

Starting preventive interventions at elementary
school entry and continuing them through grade 6 had
greater effects on both educational outcomes and health-
risk behaviors than intervening later in the elementary
grades. These findings suggest that early and continued
intervention in the elementary grades can help put chil-
dren on a positive developmental course that is main-
tained through high school. The findings are consistent
with our hypothesis that helping parents and teachers to
strengthen children’s commitment and attachment to
school in the elementary grades can produce lasting dif-
ferences in bonding to school that mediate risk and pre-

vent health-compromising behaviors in adolescence. Stud-
ies currently under way are assessing the effects of the
intervention on the growth in school bonding over time
to more directly test this hypothesis.

The present study does not allow assessment of the
relative contribution of the individual elements of the in-
tervention package to the observed outcomes. While it
would be desirable to ascertain the specific contribu-
tions of teacher training, parent training, and student skills
training, it is important to learn that the package of in-
terventions produced positive outcomes in a multieth-
nic urban sample. Studies currently under way are as-
sessing effects of individual components of this
intervention.46

It is noteworthy that the interventions tested here
were provided only during the elementary grades with-
out any boosters or follow-up intervention in the follow-
ing 6 years. One explanation for the durability of these
effects in contrast to those observed by others47 is that
this intervention focused on increasing school bonding
and achievement rather than on developing norms or skills
specifically related to avoiding health-risk behaviors. De-
veloping a strong commitment to schooling in the el-
ementary grades may set children on a developmental path
toward school completion and success that is naturally
reinforced both by teachers responsive to eager stu-
dents and by the students’ own commitment to school-
ing. In contrast, school curricula that focus on changing
students’ norms to be less approving of health-
compromising behaviors and on developing their skills
to resist social influences to violate those norms may re-
quire booster sessions through adolescence to maintain
healthy norms or standards for behavior. A promising di-
rection for future prevention studies would be to test a
combination of the elementary grade interventions used
here with middle school curricula that seek to promote
norms against health-risk behaviors such as drug use and
to enhance life skills to resist health-compromising so-
cial influences.3,6,7,31

The present results indicate that a package of parent-
ing education, teacher training, and skills training for chil-
dren provided during the elementary grades can signifi-
cantly improve the achievement of urban children and
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reduce the prevalence of violent crime, heavy drinking,
and precocious sexual activity—behaviors with large costs
to society. The cost of intervention over 6 years was $2991
per participant. These results suggest that the basic in-
stitutions of child socialization, families and schools, can
be strengthened through the use of specific theory-
grounded methods that empower parents and teachers
to more effectively bond children to school during the
elementary grades. We are currently following this panel
to see the extent to which the differences observed at age
18 years translate into differences in employment, crime,
substance abuse, marital stability, and parenting prac-
tices in adulthood.
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