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Proximal Impact of Two First-Grade Preventive
Interventions on the Early Risk Behaviors for
Later Substance Abuse, Depression, and
Antisocial Behavior1
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We assessed the immediate effects of two universal, first-grade preventive
interventions on the proximal targets of poor achievement, concentration
problems, aggression, and shy behaviors, known early risk behaviors for
later substance use/abuse, affective disorder, and conduct disorder. The class-
room-centered (CC) intervention was designed to reduce these early risk
behaviors by enhancing teachers' behavior management and instructional
skills, whereas the family-school partnership (FSP) intervention was aimed
at improving parent-teacher communication and parental teaching and child
behavior management strategies. Over the course of first and second grades,
the CC intervention yielded the greatest degree of impact on its proximal
targets, whereas the FSP's impact was somewhat less. The effects were influ-
enced by gender and by preintervention levels of risk. Analyses of implemen-
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tation measures demonstrated that greater fidelity to the intervention protocols
was associated with greater impact on behavior ratings and on achievement
scores, thus providing some evidence of specificity in the effect of the interven-
tions.

Substance abuse, depression, and antisocial behavior are among the most
common and serious mental health problems in the United States today
(Kessler et al., 1994). Although advances continue in the behavioral and
psychopharmacological treatment of these mental health disorders
(Clarkin, Pilkonis, & Magruder, 1996; Thase & Kupfer, 1996; Crits-Cris-
toph & Siqueland, 1996; O'Brien, 1996; Schuckit, 1996), the consensus
among mental health professionals, and likely the general population, is
that effective preventive interventions are much preferable (Mrazek &
Haggerty, 1994).

Despite substantial evidence that antecedents of these disorders may
be apparent as early as first grade, relatively few randomized control studies
of universal preventive interventions targeting these early antecedents have
been carried out. The Woodlawn studies and others have shown that learn-
ing problems predict psychiatric distress, particularly depressed mood and
depressive disorder (Kellam, Brown, Rubin, & Ensminger, 1983; Shaffer
et al., 1979) and that aggressive behavior predicts later antisocial behavior,
criminality, and heavy substance use/abuse (Ensminger, Kellam, & Rubin,
1983; Farrington & Gunn, 1985; Kellam et al., 1983; Robins, 1978). In the
Woodlawn studies, and others as well, aggressive behavior combined with
shy behavior increased the risk of later delinquency and substance use
associated with aggressive behavior alone. (Block, Block, & Keyes, 1988;
Ensminger et al., 1983; Farrington, Gallagher, Morley, Ledger, & West,
1988; Farrington & Gunn, 1985; Kellam et al., 1983; McCord, 1988;
Schwartzman, Ledingham, & Serbin, 1985).

The Johns Hopkins Prevention Intervention Research Center (JHU
PIRC) has mounted two generations of first-grade universal preventive
intervention trials in collaboration with the Baltimore City Department of
Education. This was in response to the relative dearth of well-controlled,
longitudinal evaluations of preventive interventions targeting the early risk
factors for later substance abuse, depression, and antisocial behavior. Our
use of the term "universal preventive intervention" reflects the fact that
we intervened with an entire population of first-grade school children (Mra-
zek & Haggerty, 1994). This is in contrast to selective or indicated interven-
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tions, which target persons or subgroups for intervention based on the
manifestation of one or more known risk factors.

In this paper we report on the impact of the second generation of the
JHU universal preventive interventions, which were implemented in first-
grade classrooms and aimed at the proximal targets of poor achievement,
attention/concentration problems, and aggressive and shy behaviors. Re-
sults at the end of first grade and second grade are reported here.

This second generation of preventive trials builds on the foundation
laid by the first generation of classroom-based, universal preventive inter-
vention trials. The first generation of trials was fielded in 19 Baltimore City
public schools with two consecutive cohorts of first graders in the 1985-1986
and 1986-1987 terms. In these initial intervention trials, two theory-based
preventive interventions were evaluated and, unlike the second generation,
both were based exclusively in the classroom and did not directly involve
families. The first intervention, the Good Behavior Game (GBG), was
initially developed and tested by Barrish and others in 1969 (Barrish, Saun-
ders, & Wolfe, 1969). It was aimed at aggressive and shy behaviors. The
second intervention, Mastery Learning (ML), also previously tested, was
directed at poor school achievement (Block & Burns, 1976; Bloom,
1982a, 1982b).

The results of this initial set of trials yielded evidence of impact on
the proximal and distal targets, but also variation in impact as a function
of the initial levels of the risk behaviors, gender, and cohort. We inferred,
based on multiple measures and time points, that the proximal targets of
poor achievement and aggressive and shy behaviors were malleable among
specific sub-groups (Dolan et al., 1993) and that improvement in the proxi-
mal targets was associated with improvement in the distal outcomes (Kel-
lam & Anthony, 1998; Kellam, Ling, Merisca, Brown, & lalongo, 1998;
Kellam, Mayer, Rebok, & Hawkins, 1998; Kellam, Rebok, lalongo, &
Mayer, 1994; Kellam, Rebok, Mayer, lalongo, & Kalodner, 1994).

By the end of first grade in the first cohort, girls who benefited most
from ML were at the upper end of the achievement scale at baseline,
whereas boys who benefited most were at the lower end (Dolan et al.,
1993). There was a significant effect of improving achievement on the
stability and reduction of depressive symptoms over the course of first
grade, particularly among girls (Kellam, Rebok, Mayer, et al., 1994). In an
examination of the longer-term effects of GBG from second to sixth grades,
we found increasing reductions in aggression from fifth grade through sixth
(the transition year into middle school) among GBG boys above the median
in terms of pretest levels of aggressive behavior (Kellam, Rebok, lalongo,
et al., 1994). Recently, we have reported beneficial effects of GBG on
discouraging experimentation with tobacco (Kellam & Anthony, 1998). The
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classroom environment, as measured by the level of aggressive/disruptive
behaviors of classmates, appears to markedly increase the risk of highly
aggressive behavior in middle school. There was evidence that the GBG
had the greatest impact in chaotic classrooms (Kellam, Ling, et al., 1998).

We fielded our second generation of universal first-grade preventive
interventions to systematically replicate the findings from the first genera-
tion of trials and to see if the combination of the two earlier interventions
might have synergistic, additive, or redundant effects. In the second genera-
tion of field trials, the two classroom-based interventions used in the first
generation of trials were combined and revised to enhance their effective-
ness. The revised intervention protocol included a specific focus on reducing
off-task behavior and improving attention, in light of analyses that suggested
that attention/concentration problems preceded aggressive or shy/with-
drawn behaviors and moderated intervention outcomes in the first genera-
tion trials (Kellam et al., 1991; Rebok et al., 1996). The revised classroom
protocol also focused on both poor achievement and aggression and shy
behavior. The decision to target both sets of early risk behaviors in one
intervention was driven by evidence from the first-generation trial (1985-
1986) that showed although ML had a beneficial impact on early achieve-
ment; it had only a modest crossover or indirect effect on aggression (Kel-
lam, Mayer, et al., 1998). Similarly, the GBG had a beneficial impact on
aggressive and shy behavior but not on achievement (Kellam, Mayer, et
al., 1998). Thus, each intervention appeared to be specific to its proximal
target. Consequently, if we were to reduce the later risk for substance abuse,
depression, and antisocial behavior, both early aggression and achievement
needed to be targeted.

In addition to combining the two classroom interventions for our latest
set of intervention trials, we developed and fielded a universal, Family-
School Partnership (FSP) intervention to contrast with the Classroom-
Centered (CC) intervention. Like the CC intervention, the FSP intervention
had as its proximal targets poor achievement and aggressive and shy behav-
iors. The FSP intervention sought to reduce these early risk behaviors by
enhancing family-school communication and parenting practices associated
with learning and behavior. The decision to develop a family-based inter-
vention component was consistent with existing theory, the considerable
empirical evidence of the important influences that families exert on their
children's academic success (Rutter, 1985; Scott-Jones, 1984; Sines, 1987)
and social development (Patterson, Reid, & Dishion, 1992), and the benefits
of strong parent-teacher partnerships and parent involvement with chil-
dren's behavior and achievement.

The final design of the latest JHU PIRC trials involved the evaluation of
two theory-based, first-grade, universal preventive interventions. One sought
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to reduce the early risk behaviors of poor achievement and aggressive and
shy behaviors by enhancing classroom curricula and teacher instructional and
behavior management practices. The second sought to reduce these early
risk behaviors by improving parent-teacher collaboration and by enhancing
parents' teaching and behavior management skills. Next, we briefly describe
the theoretical basis for each intervention.

The Life Course Developmental Epidemiological Framework that
Guided the JHU PIRC's Preventive Trials

Our conceptualization of normal and pathologic development, and the
choice of our preventive interventions and their proximal and distal targets
have been guided by the life course/social field theory, originally described
in Kellam, Branch, Agrawal, and Ensminger (1975) and more recently in
Kellam and Rebok (1992). Central to the life course/social field theory is the
concept that at each stage of life, people are faced with social task demands
and their psychological well-being is reciprocally and positively related to
how successfully they meet these demands. Moreover, successful perfor-
mance at an earlier stage of development may increase the likelihood of suc-
cess at a later stage in the life course (Cicchetti & Schneider-Rosen, 1984).
These key concepts form the basis for the JHU PIRC's focus on the successful
adaptation to the social task demands associated with the transition to first
grade, which include academic achievement, compliance, attention, and par-
ticipation in classroom and peer activities. Our basic hypothesis is that success
in meeting these earlier social task demands will be associated with increased
psychological well-being and success in meeting future social task demands.

Hypothesized Impact Mechanisms for the Intervention Components
Targeting the Early Antecedent Risk Behaviors of Aggressive and Shy

Behavior and Their Distal Correlates

The mechanisms by which the intervention components target the
early antecedent risk behaviors of aggressive and shy behavior were hypoth-
esized to reduce the risk of later antisocial behavior and substance use are
consistent with the integration of our life course/social field perspective and
Patterson et al.'s (1992) model of the development of antisocial behavior.
According to Patterson and colleagues, one major pathway to antisocial
behavior and substance abuse in adolescence begins in the toddler years,
when parents' success in teaching their child a normal range of social
compliance and aversive behavior is a prerequisite for the child's later
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development of social skills. Alternatively, parental failure to effectively
punish coercive behavior during these formative years and to teach reason-
able levels of compliance are the first step in a process that "trains" the
child to become progressively more coercive and antisocial. Subsequently,
the child may be rejected by mainstream peers and drift into a deviant
peer group, wherein use of controlled substances and antisocial behavior
are reinforced. In keeping with our life course/social field perspective and
its integration with Patterson et al. (1992), the CC and FSP interventions
were hypothesized to reduce the early antecedent risk behaviors of aggres-
sive, shy behaviors, and their distal correlates by improving teachers' and
parents' disciplinary practices. The reductions in the early antecedent risk
behaviors would, in turn, reduce the risk for more serious forms of antisocial
behavior and drug use in adolescence and young adulthood.

Hypothesized Impact Mechanisms for the Intervention Components
Targeting the Early Antecedent Risk Behavior of Poor Achievement

and its Distal Correlates

Consistent with our life course/social field perspective, the CC and FSP
interventions were expected to reduce the early antecedent risk behaviors of
poor achievement and its distal correlates in the following manner: First, the
CC intervention should improve the teachers' instructional and classroom
management practices, whereas the FSP intervention should improve par-
ents' teaching practices, parent-teacher communication, and parents' sup-
port and involvement with their child's academic achievement. The child's
achievement should then improve, thus providing the child a sense of
mastery. Teachers and caregivers should be more likely to communicate
to the child that s/he has been successful in meeting a key social task
demand. Consequently, the child's psychological well-being should im-
prove, a benefit that should reduce the risk of depressive symptoms and
disorders. In the first generation of trials in Baltimore, both of these hypoth-
eses were supported.

The Present Paper

To summarize, in the present paper we report on the effects of the
latest JHU PIRC preventive interventions on the proximal targets of
poor achievement, attention/concentration problems, and aggressive and
shy behavior. Outcomes are reported for the Spring of first and second
grades. In addition to the hypothesized mechanisms outlined above, we
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expected that the magnitude of intervention response would vary as a
function of the level of implementation and/or participation of the
parents and relevant school staff. More specifically, we hypothesized that
the greater the level of implementation/participation, the more powerful
the impact of the interventions. We also hypothesized that in light of
the universal nature of the trial and the fact that we targeted specific
risk factors in an unselected, community population of young children,
intervention response would vary as a function of the pretest or baseline
levels of the targeted early antecedent risk behaviors. This is consistent
with our findings from the first generation of intervention trials (Dolan
et al., 1993; Kellam & Anthony, 1998; Kellam, Ling, et al., 1998; Kellam,
Mayer, et al., 1998; Kellam, Rebok, lalongo, et al., 1994), and our life
course/social field framework.

METHOD

Participants

In all, 678 children and families, representative of the entering number
of first graders in nine Baltimore City public elementary schools, were
available for participation. Of the 678 children, 53.2% were males; 86.8%
were African American, and 13.2% were of Euro-American heritage. At
entrance into first grade, the children ranged in age from 5.3 years to 7.7
years (mean 6.2, SD ± 0.34). Nearly two thirds (62.3%) of the children
received free lunch or lunch at a reduced price, an indicator of family
poverty. Of the 678 children available for participation in Fall of first grade,
written parental consent was obtained for 97% of the children. The families
or guardians of the remaining 3% refused to allow their children to partici-
pate or refused to respond to the consent request, despite repeated attempts
to obtain such consent. There were no significant differences in terms of
sociodemographic characteristics between consenting and nonconsenting
parents.

Design

A randomized block design was employed, with schools serving as the
blocking factor. The advantage of the randomized block design is that the
effects of schools on variation in intervention impact can be assessed, and
thus disentangled from the effects of the interventions. Three first-grade
classrooms in each of the nine urban elementary schools were randomly
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assigned to one of the three intervention conditions: (1) CC; (2) FSP; or
(3) Standard Setting or Control. Teachers and children were randomly
assigned to classrooms using a computer-generated algorithm. The interven-
tions were provided over the first-grade year, after pretest assessment in
the early Fall. Intervention impact was assessed in the Spring of first and
second grades.

Attrition Analyses

Of the 653 children who had consent to participate in the evaluation,
597 or 91.3% completed the Fall and Spring of first-grade assessments and
remained in their assigned intervention condition over the first-grade year;
578, or 88.5%, completed Spring of second grade assessments. There were
no significant differences in rates of attrition, between the intervention
conditions, nor were there any between-group differences with respect to
the sociodemographic characteristics of the children with missing data.
Finally, there were no between-group differences in pretest or baseline
levels of academic achievement or in teacher and parent ratings of problem
behaviors amongst the children with missing data in the Spring of first
and second grades. However, we did find that, regardless of intervention
condition, boys with missing data at posttest and follow-up had significantly
higher teacher ratings of problem behaviors (p ^ .05), in the Fall of first
grade than did boys who completed the posttest and follow-up assessments.
Since the magnitude of the differences and the number of boys who had
missing data were relatively small, no adjustments were made in the out-
come analyses to reflect this pattern.

The Interventions

The Classroom-Centered (CC) Intervention

The CC intervention had three components: (1) curriculum enhance-
ments; (2) improved behavior management practices; and (3) backup strate-
gies for children who failed to respond adequately to the intervention. Each
CC class was divided into three heterogeneous groups, which provided the
underlying structure for the curriculum and behavioral components of the
classroom intervention. The existing BCPS curriculum in language arts and
mathematics was enhanced through the addition of new and supplementary
curriculum materials designed to increase critical thinking, composition,
and listening and comprehension skills. The existing math curriculum was
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replaced with the Mimosa mathematics program, which implements the
most recent National Council on Teaching of Mathematics standards. The
Mimosa curriculum includes broad areas of mathematics: measurement,
geometry, data analysis, and ideas of chance. Mathematics skills are built
by having learners relate them to underlying concepts, by carefully building
links between physical models and symbolic work and by giving close
attention to common areas of difficulty. Current behavior management
practices were enhanced by a weekly classroom meeting that was used to
promote group problem solving (Kellam et al., 1975) and the GBG (Dolan,
Turkkan, Werthamer-Larsson, & Kellam, 1989). The GBG is a whole-class
strategy to increase on-task time and decrease disruptive behavior. In the
GBG, children are assigned to one of three heterogeneous groups in each
classroom, and points are given to the team for precisely-defined good
behavior by its members and points are taken away for off-task and shy
or aggressive behavior. The points are then exchanged for a variety of
tangible rewards—classroom activities, stickers, erasers, and such. Material
reinforcers were always accompanied by social reinforcers, and the material
rewards were gradually phased out over the school year and replaced with
social reinforcers.

The Family-School Partnership (FSP) Intervention

The FSP was designed to improve achievement and reduce early aggres-
sion, shy behavior, and concentration problems by enhancing parent-teacher
communication and providing parents' with effective teaching and child be-
havior management strategies. The major mechanisms for achieving those
aims were (1) training for teachers and other staff members in parent-teacher
communication and partnership building, (2) weekly home-school learning
and communication activities, and (3) a series of nine workshops for parents
led by the first-grade teacher and the school psychologist or social worker.
The Parents on Your Side program (Canter & Canter, 1991) was the basis for
training teachers in partnership building and parent-teacher communication.
The program included a three-day seminar with follow-up supervisory visits
and an explicit training manual accompanied by videotape training.

The parent workshop series began immediately after the pretest assess-
ments in the Fall of first grade and ran for 7 consecutive weeks, one
workshop per week. Two follow-up workshops were held in the Winter
and Spring, respectively. The initial parent workshops sought to establish
an effective and enduring partnership between parents and school staff and
set the stage for parent-school collaboration to facilitate the children's
learning and behavior. In the first workshop, teachers shared with parents
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the benefits of Read-Aloud to their children along with strategies to enhance
the experience. Parents were loaned a different book each week to read
aloud to their child; the books contained sample questions and activities
developed by Karweit and Bond (1993) and Handel and Goldsmith (1990)
that were found to promote development of literacy skills (Whitehurst,
Epstein, Payne, Crone, & Fischel, 1994). The second workshop focused on
Fun Math activities that were derived from the University of California at
Berkeley's Family Math program. These activities have been shown to be
effective in stimulating children's understanding of mathematical concepts
and operations (Stenmark, Thompson, & Cossey, 1986). During this work-
shop, parents were provided a kit of "manipulatives" that were used to
carry out weekly fun math activities sent home by their child's first-grade
teacher. The next five workshops focused on effective disciplinary strategies.
The Parents and Children series developed by Webster-Stratton (1984)
formed the basis for this component of the intervention. Workshops were
led by school psychologists or social workers; topics included effective
praise, play, limit setting, time out versus spanking, and problem solving.
During the two follow-up workshops held in the Winter and Spring, strate-
gies presented in the fall workshops were briefly reviewed, and parents were
given an opportunity to problem solve continuing and/or new challenges.

In addition to the workshops, a voice mail system was put in place
in each school to sustain parent involvement, to facilitate parent-school
communications, and to maintain collaborations around the children's
learning or behavior management difficulties. To foster better family-school
communication, teachers sent out weekly comment sheets to parents with
the Read Aloud and Fun Math activities. The comment sheets were fash-
ioned after those developed by Epstein (1983). Parents were asked to fill
out and return the comment sheets indicating whether they had completed
the assigned activities or encountered any problems in doing so.

In collaboration with teachers, parents, principals, and other key school
staff, a comprehensive plan was developed to facilitate parent participation
in workshops and completion of weekly take-home Read Aloud and Fun
Math activities. Child care, meals, and a variety of low-cost incentives—fast
food coupons and small gifts for the children—were provided to en-
hance participation.

Fidelity of Interventions

First-grade teachers administered the classroom-centered intervention
after completing 60 hours of training and receiving certification. Similarly,
first-grade teachers in conjunction with the school social worker or psychol-
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ogist administered the family-school partnership intervention after complet-
ing 60 hours of training and receiving certification. During the intervention
period, teachers and school psychologists/social workers met with interven-
tion experts individually as often as needed to effectively implement the
intervention in their classrooms. Additionally, all intervention teachers
attended monthly meetings to discuss common intervention issues and to
receive ongoing support. Choosing existing school staff as the intervention
agents served to ensure that once the research dollars were withdrawn, the
school would be left with a cadre of trained staff who could continue the
prevention work. Thus, implementation of innovation would be better as-
sured.

To monitor and sustain the integrity of both the CC and FSP interven-
tions, the training and intervention manuals were precisely delineated and
codified, thus standardizing the content of each training and intervention
contact. Intervenors had a number of materials available to enhance correct
execution of the interventions, including detailed outlines and checklists
that prescribe the necessary materials for each intervention contact, the
specific themes or tasks that need to be covered, and other related infor-
mation.

In terms of the assessment implementation or participation specific to
each intervention, the monitoring of fidelity of implementation for the CC
intervention involved three parts: (1) measures of classroom setup; (2)
classroom observation sessions; and (3) classroom visit record reviews. As
an example, in assessing the critical thinking component, the Critique of
the Week, the intervention team member would first assess whether the
teacher had the manual and guide available in the classroom, whether the
Critique of the Week bulletin board was displayed, whether the Thinking
Strategies map was displayed, and whether the teacher had the readiness
lessons and extender activities available (measures of classroom setup).
Second, classroom observations were made to determine whether the
teacher implemented the lesson plan as designed (classroom observation
sessions). Finally, the teacher's lesson plans and monthly Critique of the
Week form completed by students were reviewed (classroom record re-
views).

In terms of methods and measures of implementation/participation
for the FSP intervention, intervenors were required to provide documenta-
tion of each contact with parents, including, where appropriate, summaries
of what transpired, any unique features, the duration of the contact, parent
attendance, and the level of participation and compliance with "homework
assignments." Parents involved in the FSP intervention anonymously re-
ported on their implementation and the usefulness of the techniques taught;
they were also asked to report on the family intervenors' interpersonal and
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teaching skills. The weekly parent comment sheets sent home with each
of the Fun Math and Read Aloud activities served as indicators of parents'
participation in the learning activities. Live and audiotaped observations
of parent workshops were made to determine the extent to which the
intervention protocols were followed and how well they were administered.

Measures

Teacher Observation of Classroom Adaptation-Revised (TOCA-R)

The TOCA-R (Werthamer-Larsson, Kellam, & Wheeler, 1991) is de-
signed to assess the adequacy of each child's performance (i.e., their social
adaptational status on the core task demands in the classroom as rated by
the teacher). It involves a structured interview administered by a trained
member of the JHU PIRC's assessment staff. The interviewer follows a
script precisely and responds in standardized form to issues initiated by
the teacher. The interviewer records the teacher's ratings of the adequacy
of each child's performance on three basic tasks: (1) accepting authority
(the maladaptive response being aggressive/disruptive behavior), (2) social
participation (the maladaptive response being shy behavior), and (3) con-
centration and being ready for work (the maladaptive response being con-
centration problems). Teachers rate each child's adaptation over a period
of 3 weeks on a frequency scale from 1 to 6 (1 = not at all, 6 = always)
The authority acceptance/aggressive behavior scale includes items such as
"breaks rules," "harms property," and "fights." The social participation/
shy behavior scale includes items such as "plays with classmates" and
"initiates interactions." The concentration scale includes items such as
"pays attention" and "stays on task" or "is easily distracted." Werthamer-
Larsson et al.(1991) report test/retest correlations over a 4-month interval
with different interviewers of .60 or higher, for each of these scales, and
coefficient alphas of .96, .92 and .85, respectively. A correlation of .67 was
found on ratings between the authority-acceptance/aggression scale and
peer nominations of aggression. The TOCA-R score used in the analyses
described below was the mean of the items making up the aggression, shy
behavior, and concentration problems subscales. The total score ranges
from 1 to 6: the higher the score, the greater the frequency of problem
behaviors. The total score represents the overall assessment by the teacher
of how well the child is doing in adapting to the student role. The alpha
for this total scale was .96, suggesting considerable internal consistency.
Our decision to use the total score in this analysis, as opposed to the
individual subscales, was due to space limits and the theoretically interesting
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meaning of the general concept of adapting or maladapting to the student
role in the classroom.

Parent Observation of Child Adaptation (POCA)

The POCA, designed as a counterpart to the TOCA-R, assesses the
child's adaptation to the demands of the family social field. As in the
TOCA-R, the interviewer records the parent's ratings of the adequacy of
each child's performance on three basic tasks: accepting authority, social
participation, and concentration. In constructing the POCA, we attempted
to use the exact wording of the TOCA-R items. Psychometric analyses point
to strong internal consistency for the factors of concentration accepting
authority, and social participation. We have found modest convergence
with TOCA-R teacher ratings, and modest to moderate concurrent validity
with achievement scores. Like the TOCA-R, a total problem score was
used for analytic purposes. The total score ranges from 1 to 4; the higher
the score, the greater the reported frequency of problem behaviors. The
alpha for the total score was .84. (Note that, owing to funding limitations,
the POCA data are available only for the Fall and Spring of first grade).

Peer Assessment Inventory (PAI)

The PAI is a modified version of the Pupil Evaluation Inventory (Pek-
arik, Prinz, Leibert, Weintraub, & Neale, 1976) and is designed to assess
the child's adaptation to the demands of the classroom peer group. Ten
items were selected from the original PEI on the basis of their relevance
to three constructs: accepting authority/aggressive behavior, social
participation/shy behavior, and likeability/rejection. In terms of administra-
tion, a question is read aloud to the class, and the children are then instructed
to circle the pictures of all children in their classroom described in the
question. Thus, children are able to make unlimited nominations of class-
mates for each question. Raw scores on each of these dimensions are
converted to standard scores based on the distribution of nominations
within a child's classroom. In the present paper, we use two composite
scores from the PAI. The first is comprised of the bullying/victimization
items, which represent the coercive form of aggression described in Pat-
terson et al.'s (1992) model of the development of antisocial behavior.
The second composite score was designed to tap social participation/shy
behavior. It consists of these items: Which children don't talk much? and
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Which children play alone a lot? Like the POCA data, the PAI data are
only available for first grade owing to funding limitations.

The Comprehensive Test of Basic Skills (CTBS; Fourth Edition, 1990)

The CTBS is one of the most frequently used standardized achievement
batteries in the United States. Sub-tests in the CTBS cover both verbal
(word analysis, visual recognition, vocabulary, comprehension, spelling, and
language mechanics and expression) and quantitative topics (computation,
concepts, and applications). The CTBS was standardized on a nationally
representative sample of 323,000 children from kindergarten through
Grade 12.

RESULTS

Analytic Plan

Mixed (i.e., random regression; Gibbons, Hedeker, Waternaux, &
Davis, 1988) model analysis of variance is used to determine the impact of
the interventions on the early antecedent risk behaviors. Within these
analyses, planned contrasts are performed between the CC intervention
and control condition and the FSP intervention and control condition.
School is treated as a completely randomized blocking factor, the classroom
being the unit of randomization. SAS Proc Mixed is used to provide esti-
mates and confidence intervals for intervention effects and random school
factors. To gauge the magnitude of intervention impact, effect sizes are
reported in terms of the between group difference in unadjusted standard
deviation units at posttest and 1-year follow-up. All of these analyses exam-
ine the impact of the interventions after adjustment for the pretest (Fall of
first grade) level of the outcome measures (reading and math achievement,
teacher/parent-rated problem behavior totals, and peer nominations for
aggressive and/or shy behavior, respectively). The intervention by pre-test
level interaction was included in the outcome analyses, along with the
intervention's main effect. The former allowed us to test whether interven-
tion impact varied with the baseline or the pretest level of the outcome
measures. The interaction term was linear in form.

To examine model fit in the presence of significant intervention by
pretest level interactions, the mixed model analyses are followed up with
nonlinear statistical analyses that use Lowess, a nonparametric smoother
that fits nonlinear relationships between baseline and outcome (Cleveland,
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1979). Such nonparametric regression analyses allow us to determine where
intervention impact occurs along the baseline distribution of the early risk
behaviors. Although Lowess provides an excellent graphic display of where
intervention impact varies, it does not automatically provide clearly defin-
able statistically significant regions of differential intervention impact. To
identify baseline levels associated with statistically significant differential
impact, we rely on bootstrapped3 Lowm confidence regions. The bootstrap
(Efron & Tibshirani, 1993) is a general method of using data in the sample
at hand to compute confidence regions. We have applied this technique to
the Lowess curves so that the impact curve for each intervention group is
embedded in a 95% confidence region. Those baseline locations where the
intervention and control regions do not overlap are taken as indicators of
significant differences in intervention impact. This procedure of overlapping
95% confidence intervals is actually 44% more conservative than a proce-
dure that uses confidence intervals based on the t distribution for a single
level of baseline. The added conservativeness is appropriate for our situa-
tion when we are making multiple comparisons at all levels of the baseline.

Finally, the analyses of intervention impact are divided into (1) "inten-
tion to treat" analyses and (2) implementation/participation analyses,
where level of implementation or participation is explicitly modeled. Re-
garding the latter set of analyses, we hypothesized that the impact of the
interventions would vary as a function of the level of implementation or
participation. The greater the level of implementation or participation, the
greater the impact.

For the implementation /participation analyses, CC classrooms were
identified as either high- or low-implementing, based on scores obtained
from the three-phase CC implementation measurement procedure de-
scribed above. Each CC intervention was assigned a score from 0 to 100,
which represented the percentage of the CC intervention implemented with
a high level of fidelity. Classrooms/schools at or below 50% were classified
as low-implementing, whereas those above 50% were classified as high-
implementing. The analysis thus included three levels of treatment: (1)
control; (2) CC low-implementation (CC Low), and (3) CC high-implemen-

3The bootstrap procedure was based on creating 20 replicate samples of children within each
of the two intervention groups and control classes. Each of the samples was drawn with
replacement and contained the same number of subjects as the original study sample. For
each of these replicate samples, we computed additive model fits for the three intervention
conditions across all levels of the relevant pretest measure. At each possible level of the
pretest measure, we formed confidence intervals for the mean posttest and follow-up scores
based on the innermost 18 of the 20 fitted additive model values. We then plotted these
confidence intervals by pretest level to form confidence bands for the three intervention
conditions. For all pretest values where there is no overlap in confidence regions for the
intervention and control conditions, we infer a significant intervention impact.
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tation (CC High). Planned comparisons were then carried out between the
control and CC-High and -Low conditions.

For the FSP implementation/participation analyses, we used two indi-
ces: (1) the number of core or Fall of first grade workshops attended and
(2) the number of weekly take-home Fun Math and Read Aloud activities
completed. The former index of participation was used in the analyses of
teacher ratings of aggression, shy behaviors, and concentration problems,
whereas the number of completed Read Aloud and Fun Math activities was
used to model impact on reading and mathematics achievement. The ratio-
nale for using the number of workshops attended for modeling impact on
aggression, shy behaviors, and concentration problems was that the majority
of the core (Fall of first grade) workshops focused on behavior management/
discipline issues and the development of a partnership between parents and
relevant school staff. The partnership served as a vehicle for parents to sup-
port teachers' efforts to reduce aggression in the classroom and increase on-
task time and social participation. Similarly, completed Read Aloud and Fun
Math activities represented the closest fit, theoretically, to the goals of the
FSP intervention with respect to achievement. For analytic purposes, both of
these indicators of implementation/participation were divided into tertiles:
High, Medium, and Low. This was in contrast to the High-versus-Low catego-
rization for the CC implementation analyses. The decision to create three
categories reflected the greater variation in the levels of implementation/
participation in the FSP intervention. In terms of attendance, Low was de-
fined as attending 0 to 1 workshops; Medium was defined as attending 2 to 4
workshops, and High as attending 5 to 7 workshops. For the number of home
learning activities completed, Low was defined as 0-20 activities, Medium,
21-40, and High 41-64. The cell sizes for each of these levels were relatively
balanced. As with the CC implementation analyses, a planned comparison
was made between the FSP High condition and the control group, followed
by planned comparisons between the control and FSP Low and Medium con-
ditions, respectively.

Preliminary Analyses

Level of Participation/Implementation in the CC and FSP Interventions

Five of the nine CC classrooms were identified as high-implementation
classrooms. In terms of the FSP intervention, parents/caregivers attended
(on average) 4.02 (SD = 2.38, median 5.0, range 0-7) of the seven core
parenting sessions offered in the Fall of first grade, or 57.14%. Just under
13% (12.7%) of the parents/caregivers failed to attend any of the workshops,
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whereas 35.3% of the parents attended at least six of the seven sessions.
In terms of the rate of parent/caregiver completion of weekly take-home
Read Aloud and Fun Math activities, on average, parents completed 39.15
(SD = 16.54) of the 64 activities, or 60.93%. Once again, about a third
(35.7%) completed 75% or more of the activities, whereas 2.3% failed to
complete any.

Level of Participation/Implementation in the FSP Intervention and Its
Relationship to Fall of First Grade Levels of the Proximal

Targets of the Interventions

To determine whether parents' participation in the FSP intervention was
independent of Fall of first grade levels of achievement, regression analyses
were performed, wherein the percentage of completed home learning activi-
ties by parents was regressed on the total achievement score from the CTBS.
In addition, parent workshop attendance in the Fall of first grade was re-
gressed on the teacher and parents ratings of the children's total problem
behavior in the Fall of first grade. We included quadratic and cubic terms
along with a linear term in the regression analyses. The former terms allowed
us to test the hypothesis that parent participation/implementation might be
related in curvilinear fashion to baseline levels of achievement and total prob-
lem behavior. For instance, we might expect low activity completion rates on
the part of parents whose children are at the extremes of the distribution in
terms of achievement. Parents of children at the high end of achievement
may see no reason for participating in a preventive intervention, given that
their child is doing extremely well. Alternatively, parents of low-achieving
children may find a universal preventive approach insufficient to meeting the
needs of their child. The analyses were performed separately for boys and
girls. With respect to boys, the regression analyses yielded significant linear,
quadratic, and cubic terms for the relationship between parent completion
of take-home activities and total achievement. This also held true for the
relationship between attendance at workshops and teacher/parent ratings of
boys' total problem behaviors. Based on an examination of the scatterplots,
the most parsimonious interpretation of these analyses is that, generally
speaking, there was little relationship between achievement in the Fall of first
grade and completion of take-home activities, except at the extreme ends of
the distribution of achievement. The parents of the children at the lowest end
of the achievement distribution in the Fall of first grade tended to complete
the fewest take-home activities, whereas parents at the highest end of the
achievement distribution completed the most activities. A similar relation-
ship emerged for teacher ratings of boys' total problem behaviors. Parents
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of boys with the highest ratings of problem behaviors attended the fewest
workshops, whereas parents of boys with the lowest ratings of problem be-
havior attended the most sessions. For girls, we found evidence of a modest,
positive, linear relationship between achievement and take-home activity
completion (/3 = .20). That is, the higher level of achievement, the more activi-
ties were completed. A modest negative relationship was found between
teacher ratings of girls' problem behavior (/3 = -.21) and parent workshop
attendance; that is, the higher the level of problem behavior, the lower the
level of attendance. Again, this relationship was modest.

Level of Implementation in the CC Intervention and Its Relationship to
Fall of First Grade Levels of the Proximal Targets of the Interventions

We contrasted the high- and low-implementing schools in terms of
baseline levels of the proximal targets of the interventions. We found no
differences in terms of Fall achievement or peer nominations of accepting
authority/aggression and social participation/shy behavior; however, we
did find a significant difference in terms of teacher-rated total problem
behaviors. Boys and girls in low-implementing schools were rated by teach-
ers as having significantly more total problem behaviors than boys in high-
implementing classrooms.

Equivalence of the Intervention Conditions at Baseline

Chi-square and analyses of variance revealed that the intervention
conditions were equivalent with respect to child age, gender, ethnicity, and
free lunch status at pretest (or baseline) in the Fall of first grade. As may
be evident from Table I, which contains unadjusted means and standard
deviations over time and condition, significant differences (p ^ .05) were
found between the CC intervention and controls in terms of teacher ratings
of total problem behaviors. On average, both boys and girls in the CC
condition were rated significantly higher on total problem behaviors than
were children in the control condition. Besides the intervention group
differences, we found significant gender differences in terms of standardized
achievement scores and teacher ratings of problem behaviors in the Fall
of first grade. Boys scored significantly lower than girls (p < .05) in terms
of total achievement and significantly higher in terms of teacher ratings of
problem behavior (p < .05). Note that values in Table I for the peer
nomination data are the percentage of nominations received for aggressive
and shy behavior.
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Analyses of Intervention Impact

Impact of CC and FSP Interventions on the Proximal Target of Poor
Achievement: Results of Intention to Treat Analyses

Tables II and HI provide t-statistics and significance levels for each of
the intention to treat analyses described below. In terms of CC boys'
reading achievement, the intention to treat analyses yielded a significant
intervention by baseline interaction for the CC intervention in the Spring
of first grade. Lowess curves (see Figure 1) revealed that the effect for
boys in the CC intervention was confined to those whose initial levels of
reading achievement were at or above the 40th Normal Curve Equivalent
(NCE; i.e., standard score units). No significant effects were found for CC
girls in first grade in terms of first-grade reading achievement, nor were
any found for CC boys' or girls' reading achievement in second grade,
although the pattern of effects for CC boys was similar to that in first grade.

In terms of the intention to treat analyses of CC boys' math achievement,
whereas no significant effects were found in first grade, the CC by baseline
interaction proved significant in the Spring of second grade. Lowess curves
(see Figure 2) revealed that the beneficial effect of the CC intervention in
second grade was confined to boys above the 60th NCE in Fall of first grade
math achievement. For CC girls' math achievement, we failed to find either
main or intervention by baseline interactions in first or second grade.

Similar to the CC boys' intention to treat analyses, we found a signifi-
cant FSP by baseline interaction effect for FSP boys' reading achievement
in first grade. We also found a significant FSP by baseline interaction in
second grade. Lowess curves revealed the region of significant benefit for
FSP boys was between the 45th and 55th NCEs in first grade (see Figure
1) and in second grade. It is important to note that the Lowess curves
revealed only minimal overlap between the FSP and control confidence
bands above the 55th NCE. This suggests the FSP intervention may be
beneficial for boys rated above the 55th NCE and for those between the
45th and 55th NCEs. We did not find any FSP main or interaction effects
for boys' math achievement in first or second grade. With respect to FSP
girls' reading and math achievement, we did not find any significant inter-
vention impact.

Impact of CC and FSP Interventions on the Proximal Target of Poor
Achievement: Results of Implementation Analyses

As can be seen in Table IV, the implementation analyses of CC boys'
reading achievement yielded a significant main (CC High Adjusted M =
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Fig. 1. Effect of classroom-centered and family-school partnership interventions on first-grade
reading achievement: Boys' intention to treat analyses.

Fig. 2. Effect of classroom-centered and family-school partnership interventions on second-
grade reading achievement: Boys' intention to treat analyses.



622 lalongo, Werthamer, Kellam, Brown, Wang, and Lin



49.07 vs. Control Adjusted M = 43.73; Effect Size (ES) = .25) and an
intervention by baseline interaction for the CC High condition in first grade.
In terms of boys' Spring of second grade reading achievement scores, the
CC High main effect proved significant (CC High Adjusted M = 45.38 vs.
Control Adjusted M = 38.07, ES = .34), whereas the intervention by
baseline interaction fell just short of significance (p < 0.06). An examination
of the Lowess curves suggests that impact was greatest for the boys who
scored above the 40th NCE in the Fall of first grade. No significant main
or interaction effects were found for the CC Low and Control comparison
at either time point.

In terms of CC girls' reading scores (Table V), we did not find a
significant main or interaction effect for the CC High condition in the
Spring of either first or second grade, although the direction of benefit was
as predicted, CC High girls outperforming their Controls at both points in
time. No main or interaction effects were found for the CC Low girls in
terms of Spring of first grade or second grade reading achievement scores,
with one exception. Control girls appeared to outperform the CC Low girls
in terms of Spring of second grade reading achievement.

In terms of CC boys' math achievement, we found a significant CC
High by baseline interaction effect in first grade, whereas both the CC High
main (CC High Adjusted M = 51.07 vs. Control Adjusted M = 40.74, ES
= .51) and CC High by baseline effect proved significant in second grade
(see Table IV). In first grade, Lowess curves revealed that boys in the CC
High condition whose Fall of first grade math achievement was at or above
the 40th NCE benefited the most. Similarly, Lowess curves revealed in
second grade that the greatest impact was amongst CC High boys whose
Fall of first grade math scores (see Figure 4) were above the 35th NCE.
Once again, we did not find main or interaction effects for the CC Low
condition in terms of boys' math achievement scores.

As for CC girls' math achievement, the CC High by baseline interaction
proved significant in first and second grades (see Table V). Lowess curves
suggested that girls whose Fall of first grade baseline score was at or above
the 40th NCE received the greatest intervention benefit at the end of first
grade (14 NCEs, or .66 SDs). In the Spring of second grade, the greatest
benefit of the CC High condition was found for girls who scored above the
60th NCE on math achievement in the Fall of first grade (ES = 12 NCEs,
or .57 SDs). In contrast to the intention to treat analyses, we found more
and larger effects for CC boys and girls in terms of academic achievement,
particularly in second grade.

In terms of FSP boys' first-grade reading achievement (Table VI), we
found an intervention main effect that fell just short of significance (p < .08)
for the FSP High versus Control contrast (ES = 9 NCEs, or .43 SD). We did
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Fig. 3. Baseline levels at which classroom-centered and family-school partnership interventions
had the greatest impact on math achievement in Spring of second-grade: Boys' intention to
treat analyses.
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Fig. 4. Effect of implementation level of classroom-centered intervention on reading achieve-
ment in the Spring of first grade: Boys.



Fig. 5. Effect of implementation level of classroom-centered intervention on math achievement
in the Spring of second grade: Boys.

not find significant main or interaction effects in second grade; however, the
FSP High versus Control comparison was in the predicted direction, the FSP
High boys outperforming controls in Spring of second grade reading achieve-
ment. As to FSP girls' reading achievement, we found neither FSP main nor
baseline interaction effects for any of the comparisons (Table VII). In terms
of FSP boys' first-grade math achievement (Table VI), we found a significant
main effect for the FSP High boys versus controls, FSP High boys outper-
forming control boys (ES = 11 NCEs, or .52 SD; FSP High Adjusted M =
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61.29 vs. Control Adjusted M = 49.73). In addition, both control boys and
girls outperformed FSP Low boys and girls in first-grade math achievement.

Impact of CC and FSP Interventions on Teacher-Rated Total Problem
Behaviors: Results of Intention to Treat Analyses

For CC boys' total problem behaviors as rated by teachers (see Table
II), the mixed model analyses yielded significant CC main effects in the
Spring of first (ES = .49) and second grades (ES = .54). In addition, the
CC by baseline interaction proved significant in the Spring of second grade.
Overall, CC boys were rated as having significantly fewer problem behaviors
than control boys (first grade Spring, CC Adjusted M = 1.94 vs. Control
Adjusted M = 2.43; second grade Spring, CC Adjusted M = 2.01 vs. Control
Adjusted M = 2.56), the greatest benefit being in second grade and accruing
to boys with moderate elevations in total problems at baseline.

As for the CC boys, we found significant main effects for the CC girls
(see Table III) in the Spring of first (ES = .30) and second grades (.73),
whereas the CC by baseline interaction approached significance in the
Spring of second grade (p < .07). Again, as they did the boys, teachers
rated CC girls as having fewer total problem behaviors than Control girls
in the Spring of first and second grades (first grade Spring, CC Adjusted
M = 1.66 vs. Control Adjusted M = 1.96; second grade Spring, CC Adjusted
M = 1.65 vs. Control Adjusted M = 2.38), the greatest intervention impact
in second grade being confined to CC girls and moderate elevations in total
problem behaviors in the Fall of first grade.

With respect to FSP boys' teacher-rated problem behaviors (see Table
II), we did not find significant main or interaction effects in first grade, but
we did find a significant main effect in the Spring of second grade (ES =
.22), plus an FSP by baseline interaction that approached significance (p ^
.08). As with the CC intervention, teachers rated FSP boys as demonstrating
fewer problem behaviors than control boys in the Spring of second grade
(second grade Spring, FSP Adjusted M = 2.24 vs. Control Adjusted M =
2.56). Moreover, intervention impact in second grade, as seen in the Lowess
curves, was largely confined to FSP boys with mild to moderate elevations
in the level of baseline total problem behaviors.

A similar pattern emerged for FSP girls (see Table III). We failed to
find FSP main or interaction effects in the Spring of first grade, but the
FSP main effect did prove significant in the Spring of second grade (ES =
.34). The CC girls were rated as having fewer total problem behaviors than
control girls in the Spring of second grade (second grade Spring, FSP
Adjusted M = 1.92 vs. Control Adjusted M = 2.38).
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Impact of CC and FSP Interventions on Teacher-Rated Total Problem
Behaviors: Results of Implementation Analyses

The CC High main effect (see Table IV) for boys was significant in
the Spring of first (ES = .40) and second grades (ES = .33), with CC High
boys (first grade Spring, CC High Adjusted M = 2.26 vs. Control Adjusted
M = 2.54; second grade Spring, CC High Adjusted M = 2.41 vs. Control
Adjusted M = 2.77) exhibiting fewer problem behaviors than Control boys.
The comparison between the CC Low and Control conditions yielded a
significant main effect in the Spring of first grade but failed to reach signifi-
cance in second grade.

For CC girls' teacher-rated total problem behaviors in first grade (see
Table V), the main effect for the CC High condition proved significant in
the Spring of first and second grades, with CC High girls rated as showing
fewer total problem behaviors than control girls (first grade Spring, CC
High Adjusted M = 1.91 vs. Control Adjusted M = 2.11, ES = .25; second
grade Spring, CC High Adjusted M = 1.69 vs. Control Adjusted M = 2.19,
ES = .49). Also as for the boys, the comparison between the CC Low and
Control girls did yield a significant main effect in first grade but failed to
reach significance in second grade.

For FSP boys, the main effect for FSP High condition in first grade
did not prove significant (see Table VI); however, we did find a significant
main effect for the FSP High condition in the Spring of second grade, FSP
High boys being rated as having fewer total problem behaviors than control
boys (ES = .32; second grade Spring, FSP High Adjusted M = 2.14 vs.
Control Adjusted M = 2.77). As for the FSP High condition, we found a
significant main effect for the FSP Medium condition in the Spring of
second grade, the magnitude of intervention impact being nearly identical
to that for the FSP High condition (second grade Spring, FSP Medium
Adjusted M = 2.05 vs. Control Adjusted M = 2.77). As for the FSP boys,
no significant intervention effects were found in first grade for FSP girls
(see Table VII); however, the FSP High main effect in second grade proved
significant (ES = .29; second grade Spring, FSP High Adjusted M = 1.83
vs. Control Adjusted M = 2.19). No other significant main or interaction
effects were found.

Impact of CC and FSP Interventions on Parent-Rated Total Problem
Behaviors: Results of Intention to Treat Analyses

No CC main or CC "X" baseline interaction effects in terms of parent-
rated total problem behavior were found for CC boys or girls or for FSP
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boys or girls (see Tables II and III). One possible explanation for the lack
of any significant intervention effects is that the range of parents' ratings
was quite limited. On a scale of 1 (never a problem) to 4 (almost always
a problem), the mode was just over 1. Although the restriction in range
also applied to the teacher ratings and peer nominations, it appears to be
more severe for parent ratings.

Impact of CC and FSP Interventions on Parent-Rated Total Problem
Behaviors: Results of Implementation Analyses

As with the intention to treat analyses, no significant effects were
found for CC (see Tables IV and V) or FSP boys and girls (see Tables VI
and VII).

Impact of CC and FSP Interventions on the Proximal Target of Peer
Nominations of Aggressive Behavior and Social Participation/Shy

Behavior: Results of Intention to Treat Analyses

In terms of CC boys' aggressive behavior as nominated by peers,
the main effect was significant (see Table II). CC boys had fewer peer
nominations for aggression in the spring of first grade than did boys in the
Control condition (first grade Spring, CC Adjusted M = 0.19 vs. Control
Adjusted M = 0.23; ES = .27 SDs). No significant CC boys effects were
found for social participation/shy behavior, and no CC main or interaction
effects were found for girls' peer-nominated aggression or social
participation/shy behavior.

In terms of FSP boys' aggressive behavior as nominated by peers, we
found a significant FSP by baseline interaction (see Table II). The Lowess
curves indicated that the FSP intervention had its greatest impact or the
boys with mild to moderate elevations in baseline levels of aggression. No
significant effects were found for social participation/shy behavior for boys.
In terms of FSP girls (see Table III), no significant effects were found for
either aggression or social participation.

Impact of CC and FSP Interventions on the Proximal Target of Peer
Nominations of Aggressive Behavior and Social Partidpatiocn/Shy

Behavior: Results of Implementation Analyses

Similar to the intention to treat analyses, we found a significant CC
High main effect for boys' peer nominated aggression in first grade (see
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Table IV; first grade Spring, CC High Adjusted M = 0.19 vs. Control
Adjusted M = 0.23; ES = .26). No significant effects were found for the
boys in the CC Low condition, nor did we find significant main or interaction
effects for the CC High or Low conditions in terms of peer nominations
for social participation/shy behavior.

For CC girls (see Table V), no significant main or interaction effects
were found for either aggressive behavior or social participation. Finally,
no significant main or interaction effects were found for FSP boys or girls
(see Tables VI and VII) for aggression or social participation/shy behavior.

DISCUSSION

We first summarize the results of both the intention to treat and
implementation analyses:

1. In terms of the intention to treat analyses of reading and math
achievement, CC and FSP boys whose Fall of first grade reading
achievement levels fell between the 40th and 60th NCE appeared
to benefit the most in first grade.

2. With respect to level of implementation and impact on achievement,
CC High-implementation boys had significantly higher reading and
math achievement scores in the Spring of first and second grades
than control boys. This was particularly true for CC High boys
between the 30th and 60th NCEs at baseline, or pretest, in terms
of reading achievement and above the 40th NCE on pretest math
achievement. Significant intervention "X" pretest level interactions
were also found for CC High girls' math achievement in first and
second grades: the CC High girls, whose pretest levels of math
achievement were at or above the 40th NCE, demonstrated greater
math achievement than Control girls.

3. The main effect for FSP High-implementation boys in first-grade
reading achievement approached significance, FSP High boys hav-
ing higher reading achievement scores in the Spring of first grade
than did Control boys. A significant main effect for FSP High boys'
math achievement was found in first grade, with FSP High boys
outperforming Controls.

4. Intention to treat analyses yielded significant main effects for boys'
and girls' teacher-rated total problem behaviors in first and second
grades in the CC intervention condition. In contrast to Controls,
CC intervention boys and girls demonstrated significantly fewer
total problems as rated by teachers in both first and second grade.
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The main effect of the FSP intervention proved significant in second
grade, as FSP boys and girls showed lower levels of teacher-rated
problem behaviors than Control children.

5. Implementation analyses revealed significant main effects for CC
High boys' and girls' teacher-rated total problem behaviors in first
and second grades, CC High boys and girls having fewer problems
than controls. FSP High boys and girls manifested fewer teacher-
rated total problem behaviors in the Spring of second grade than
did control boys and girls.

6. In terms of the intention to treat analyses of peer-nominated aggres-
sion, CC boys had significantly fewer peer nominations than Control
boys for aggression in the Spring of first grade. FSP boys with
mild to moderate elevations in pretest levels of peer-nominated
aggression had fewer nominations for aggressive behavior in the
Spring of first grade than control boys. CC High-implementation
boys had significantly fewer peer nominations for aggressive behav-
ior in the Spring of first grade. No significant effects were found
for CC girls or FSP boys or girls.

Consistent with our previous findings (Dolan et al., 1993; Kellam,
Rebok, lalongo, et al., 1994; Kellam, Rebok, Mayer, et al., 1994), the results
of the present study suggest that the early risk behaviors of poor achieve-
ment and the constellation of concentration problems, aggression, and shy
behaviors are, indeed, malleable in first grade, particularly for boys. As
expected, the combination of the behavioral and curricular components of
the CC intervention had a significant impact on both achievement and
classroom behavior. Moreover, the CC intervention's impact on achieve-
ment was about one fourth of an SD larger than in our previous trial (Dolan
et al., 1993), which suggests that the combination of the behavioral and
curricular components and a greater focus on improving off-task and inat-
tentive behaviors may have synergistic effects, which is consistent with
Rebok et al. (1996) and Kellam, Mayer, et al. (1998). This argues for main-
taining the focus on both behavior and achievement in future school-based,
universal preventive interventions. Also consistent with the 1985-1986 JHU
PIRC trials (Dolan et al., 1993), intervention impact varied with the baseline
(or pretest) level of the targeted risk behavior (discussed below).

In terms of the relative impact of the interventions, CC yielded the
greatest degree and breadth of impact on the proximal targets of poor
achievement and the constellation of concentration problems, shy behavior,
and aggression. Moreover, impact, particularly achievement, was strongly
related to the level of implementation in the CC. The breadth and magni-
tude of effects for the FSP intervention were more modest than those of

634 lalongo, Werthamer, Kellam, Brown, Wang, and Lin



the CC intervention. Nevertheless, the level of parents' participation dispels
the myth that economically disadvantaged, urban families are either unin-
terested or unable to enter into family-school partnerships aimed at facilitat-
ing their children's academic progress and behavior.

For both interventions, impact on academic achievement was generally
greatest for the children at or above the 40th NCE in the Fall of first grade.
Although, when the CC implementation was high, children who scored as
low as the 20th to 30th NCEs showed marked improvement. As in the
initial JHU PIRC trials, the band of greatest intervention impact as denned
by pretest levels of achievement begin at a somewhat higher point in the
distribution for girls than for boys. This may be due to the fact that in both
sets of trials girls had somewhat higher achievement scores than boys at
pretest and that there were fewer girls in the lower end of the achievement
distribution. Like the achievement analyses, intervention impact on the
constellation of teacher-rated concentration problems and aggressive and
shy behaviors was largely confined to children who demonstrated moderate
elevations in Fall of first grade levels of these early risk behaviors. However,
Lowess, the nonparametric regression technique used to examine variation
in intervention impact as a function of pretest level, is an exploratory
technique. Further replication of these results will be necessary before we
can conclude that children with moderate elevations in risk reap greater
benefits from universal interventions than children at the lower or upper
ends of the risk continuum.

The results of the implementation/participation analyses, particularly
for the CC intervention, suggest that the effects of the interventions were
for the most part due to changes in the specific practices/processes targeted
for change. Thus, these analyses support the theoretical model underlying
the interventions. A word of caution, however, is appropriate here with
respect to the interpretation of the implementation analyses. Once we
analyze outcome data as a function of implementation, we no longer have
a randomized design; therefore, factors other than level of implementation
of the intervention could explain the better outcomes. The fact that the
measures of implementation and the constructs they assessed were carefully
tied to both the conceptual and empirical bases for the interventions serves
to reassure us that the gains seen are, in fact, due to level of implementation/
participation. Moreover, the examination of impact was based on a prior
hypotheses about the level of implementation at which we would find the
greatest intervention impact. Nevertheless, Brown and Liao (1999) have
been developing analytic methods that would allow more complete model-
ing of treatment effects in the presence of noncompliance or failure to
implement the intervention as designed.

The implementation/participation analyses afford some insight into
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the level of implementation/participation we can expect when we move
from the controlled trial stage to implementation in the community. Al-
though the majority of teachers did an excellent job of implementing the
CC intervention, for a significant minority, implementation was less than
adequate. One explanation for the poor implementation on the part of
some of the CC teachers may have to do with the evaluation design. One
first-grade teacher in each school was assigned to the CC intervention; the
CC and the FSP teachers were prevented from participating in the standard
grade level teams that provide group support, supervision, and mentoring
in the Baltimore City elementary schools. In essence, the CC teachers (one
per school) could not seek advice or support from their fellow first-grade
teachers on teaching practices or classroom behavior management strate-
gies. The absence of immediate support and guidance from their colleagues
may, at least in part, explain their lower level of implementation. Yet, while
a team approach would likely result in improved implementation, a number
of nonspecific factors may affect implementation by classroom teachers:
teachers' physical and mental health, teachers' possible dissatisfaction with
the work environment, and teachers' level of openness to new and different
methods of teaching and behavior management. These issues are not unlike
those encountered in the behavioral parent training literature with respect
to parents' "resistance" to implementing the techniques and strategies
presented by the therapist. And, just as behavioral parent training interven-
tions have been modified to include modules designed to overcome "parent
resistance" (Webster-Stratton, 1992), preventive interventions involving
teachers and other school-based staff will need to take "resistance" into
account as well.

Although the results of these analyses provide us some important
answers, they raise a number of questions as well. Among the most impor-
tant of these is why are there gender differences in impact, particularly in
achievement? One answer may be that boys, on average, had significantly
lower math achievement scores than girls, whereas the gender differences
in reading scores approached significance. Consequently, there may have
been more room for boys to improve. Yet the gender differences at baseline
were relatively small, a fact that undermines the confidence we can place
in this explanation. A more likely explanation centers around the gender
differences in the correlation between shy behavior/social participation and
poor achievement. For girls, the correlation was substantial (-.47), whereas
it was -.17 for boys. Perhaps, owing to the greater covariation between
poor achievement and shy behavior in girls, poorer-achieving girls receive
less attention from teachers and parents, which might have translated into
less help in rectifying their achievement problems, which in turn resulted
in poorer intervention impact.
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Another question this study raises is why was there so little impact in
terms of parents' ratings of children's early risk behaviors? As we noted
in the Results section, there was considerable restriction in range in the
parent ratings data, with a mode of just over 1 ("never a problem") on a
scale of 1 to 4. One answer to this question may be that it would be
extremely hard to improve on this rating. It is also quite likely that parents
may have been reluctant to identify problems in their children lest it re-
flected poorly on them as parents. This certainly highlights the need for
assessment methods that are less sensitive to bias, such as direct observa-
tions. At the same time, because we were intervening with an unselected
population of first graders, we should expect that the great preponderance
of them would display few, if any, problem behaviors.

Our findings also prompt us to ask why was there less impact on
implementation/participation in the FSP intervention in terms of achieve-
ment than in the CC condition? One possible explanation for this apparent
anomaly centers around the fact that participation in the FSP intervention
was confounded, at least to some extent, by baseline levels of achievement.
That is, there was a modest trend for the FSP parents of the lowest-
achieving children to participate least. In the CC condition, baseline levels
of achievement were not confounded with levels of teacher implementation.
Consequently, the children in the FSP intervention who had "the most
room" to improve, on average, were exposed to the lowest level of interven-
tion. This was not the case in the CC intervention, where children with the
lowest levels were as likely as the better-functioning children to be exposed
to a high level of intervention implementation.

A final point this study raises centers on the maintenance of interven-
tion gains in second grade and the need for continuing the preventive
interventions beyond first grade. In terms of academic achievement, we
found a downward trend across all three conditions from the Spring of first
to second grade. That downward trend was less pronounced for the CC
group but was nonetheless significant. One possible explanation for this
overall downward trend is that, although the academic skills learned in first
grade are important building blocks for success in later grades, they may
not be the only skills that are needed. Indeed, a simple comparison of the
content included in the Baltimore City schools' first- and second-grade
curricula suggests greater emphasis in second grade on reading comprehen-
sion and written expression. In mathematics, there is a rapid move from
basic principles and relations in first grade to number operations/calcula-
tions and the solution of "word problems" in second grade. Consequently,
one might argue that a universal intervention limited to first grade may
not be sufficient, particularly when it comes to academic achievement. On
the other hand, we have yet to field a combined CC/FSP intervention that
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may produce additive or synergistic effects on achievement. These gains
may, in turn, serve to form a better foundation for maintaining the beneficial
effects seen in first grade. The nesting of selective and indicated interven-
tions as backup to the universal first-grade preventive interventions may
further serve to preserve the gains made in first grade. Interestingly, the
gains in total problem behavior seen in first grade for the CC intervention
were well maintained in second grade. Indeed, what appeared to be happen-
ing was that, while the growth of concentration problems and aggressive
and shy behaviors remained relatively flat from first to second grade for
the CC boys and girls, after controlling for baseline differences, it tended
to increase for the Control, or standard-setting, children. One possible
explanation for this finding is that the contingencies between prosocial
behavior and rewards and punishments learned in the GBG component of
the CC intervention generalized over time and into the second grade
context.

The present study is not without limitations. Chief among them is the
absence of direct observations of children's behavior in the classroom (in
contrast to the first generation of Baltimore preventive trials) and in the
home. Moreover, in first grade, the teachers and parents were not blind to
the child's intervention status; however, the fact that nearly a third of the
children had transferred to new schools in second grade makes us think
that the second-grade teacher ratings would be less subject to bias. In
further support of this belief is the fact that the gap between the CC and
Control boys' and girls' total problem behaviors widened at the end of
second grade instead of narrowing. Moreover, the CC intervention's bene-
ficial impact on total problem behaviors in second grade was seen only in
the children who were in high-implementing CC classrooms in first grade.
Also assuring us that the interventions gains are real are the improvements
in standardized achievement test scores.
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