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ABSTRACT 

Background: The Good Behavior Game (GBG), a method of classroom 
behavior management used by teachers, was tested in first and second grade 
classrooms in 19 Baltimore City Public Schools beginning in the 1985–1986 
school year. The intervention was directed at the classroom as a whole to 
socialize children to the student role and reduce aggressive, disruptive 
behaviors, confirmed antecedents of later substance abuse and dependence 
disorders, smoking, and antisocial personality disorder. This article reports on 
impact to age 19–21.   

Methods:  In five poor to lower-middle class, mainly African American urban 
areas, three or four schools were matched and within each set were randomly 
assigned to one of three conditions: 1) GBG, 2) a curriculum-and-instruction 
program directed at reading achievement, or 3) the standard program.  Balanced 
assignment of children to classrooms was made and then, within intervention 
schools, classrooms and teachers were randomly assigned to intervention or 
control.  

Results:  By young adulthood significant impact was found among males, 
particularly those in first grade who were more aggressive, disruptive, in reduced 
drug and alcohol abuse or dependence disorders, regular smoking, and 
antisocial personality disorder.  These results underline the value of a first-grade 
universal prevention intervention. 

Replication: A replication was implemented with the next cohort of first-grade 
children with the same teachers during the following school year, but with 
diminished mentoring and monitoring of teachers.  The results showed significant 
GBG impact for males on illicit drug abuse/dependence disorder.  For other 
outcomes the effects were generally smaller but in the same direction. 

 

 

 

 

 

 

Key Words: Good Behavior Game, developmental epidemiology, universal 
prevention programs, classroom behavior management, drug, alcohol, antisocial 
behavior, smoking, random effects, additive models. 
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1. INTRODUCTION 
This article reports on the cumulative impact on young adults (ages 19–21) of a 
universal preventive intervention classroom behavior management program 
carried out in first and second grades known as the Good Behavior Game (GBG; 
Barrish et al., 1969).  Administered by the teacher classroom-wide, it is directed 
at socializing children to the role of student and reducing aggressive, disruptive 
behavior, a well-documented antecedent risk factor for later drug, alcohol, and 
antisocial behavioral disorders and other problem outcomes.  We have 
conducted three generations of developmental epidemiology–based, randomized 
field trials involving the GBG in close partnership with the Baltimore City Public 
School System (BCPSS).  In the first generation trial, the GBG was tested by 
itself and a curriculum/instruction intervention called Mastery Learning (ML; Block 
and Burns, 1976) was tested separately in a parallel design. The GBG and a 
curriculum/instruction intervention were combined in the second-generation trial 
(Ialongo et al., 1999) and further combined with a family/classroom partnership in 
the ongoing third-generation trial.  This report is concerned solely with the 
outcomes in young adulthood of the first-generation trial of the GBG and is 
directed at three goals: (1) to report the overall effectiveness and the predicted 
variation in effectiveness of the GBG within and across outcomes; (2) to report 
evidence on the theoretically predicted etiological role of early aggressive, 
disruptive behavior on this profile of outcomes; and (3) to report on the utility of 
the prevention strategy of aiming an intervention at a single shared early 
antecedent of a set of later problem outcomes for the purpose of reducing the 
risk of the entire set of outcomes.  
 
1.1 Developmental Epidemiology and Life Course/Social Field Theory  
The Baltimore prevention intervention research and the Chicago/Woodlawn 
studies that preceded it are grounded in an integration of three scientific 
paradigms (Kellam and Ensminger, 1980; Kellam and Langevin, 2003; Kellam 
and Rebok, 1992; Kellam et al., 1999).  The first paradigm is community 
epidemiology, which is concerned with understanding the sources of nonrandom 
distribution of health problems, behaviors, or related factors in a defined 
community.  Community epidemiology provides control of selection bias and, 
when integrated with the second paradigm, life course development, allows the 
study of variation in developmental antecedents. The third paradigm is the use of 
a randomized experiment to test preventive interventions directed at early 
antecedents of later problem outcomes to investigate the causal role, 
malleability, and mediating/moderating effects of risk factors on the course and 
prevention of behavioral, psychiatric, and social adaptation, and how the impact 
varies in relationship to a priori prediction. This prevention science strategy has 
guided our past research and guides the presentation of results and discussion in 
the present study (Brown and Liao, 1999; Kellam and Langevin, 2003; Kellam 
and Rebok, 1992; Kellam et al., 1999). 
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Our research is further grounded in a theoretical view of psychological, 
behavioral, and social health.  Life course/social field theory (Kellam et al., 1975) 
is focused on two dimensions and their interrelationships: the levels of success 
and failure as defined by an external dimension (i.e. how an individual is viewed 
by the prevailing society) and an internal dimension (i.e. the psychological, 
psychiatric well-being of the individual) as well as on the potential reciprocal 
relationships between the two dimensions.  Life course/social field theory is 
centered on the observation that in each stage of life there are a few main social 
fields, each with defined social task demands. The adequacy of an individual’s 
responses to these specific social task demands is rated by natural raters, such 
as parents within the family, teachers in the classroom, significant peers in the 
peer group, or later in the life course, by spouses in the intimate social field or 
supervisors in the work social field. This process of social task demands and 
behavioral responses to them is called social adaptation; the resulting ratings by 
the natural rater(s) are termed social adaptational status (SAS).  In addition to 
the individual’s performance, the natural rater, chance, and the fit of the 
individual in the social context play roles in an individual’s SAS.  Aggressive, 
disruptive behavior, academic problems, and other early antecedents to problem 
outcomes are viewed, therefore, not as residing merely in the individual but also 
reflecting the results of social interactions within and across social fields—
between child and teacher, classmates/peers, family, and the broader community 
and societal context.  
 
Life course/social field theory postulates that adapting or maladapting to earlier 
social task demands in specific social fields leads to later adaptation or 
maladaptation in the same field as well as in other social fields (Cicchetti and 
Schneider-Rosen, 1984).  The theory also suggests that psychological well-being 
(PWB), the internal dimension that reflects the psychological status of an 
individual, may be an antecedent and/or a consequence of social maladaptation, 
since social maladaptation may be reciprocally related to PWB.  For example, 
failure may make one feel depressed, and/or feeling depressed may make one 
more likely to fail.  Finally, life course/social field theory proposes that improving 
SAS early in the life course is likely to improve later developmental outcomes. 
 
For several decades, we have studied teachers’ social task demands of students 
in first grade classrooms (Kellam et al., 1975; Werthamer-Larsson et al., 1991). 
The first social task demand for students is engaging in behavior that is in 
keeping with classroom rules, to which one maladaptive response is aggressive, 
disruptive behavior. Other social task demands are that children participate in 
social interactions with classmates and the teacher and not be too shy or 
withdrawn, that they pay attention and remain focused, and that they learn the 
academic subjects. In prior publications we reported that directing interventions 
at the social adaptational process of social task demands and behavioral 
responses shows promise for improving both later SAS and PWB.  For example, 
conducting the GBG in first-grade classrooms resulted in decreases in 
aggression (Dolan et al., 1993) and off-task behavior (Brown, 1993) by the end of 

 4



 

first grade and lower levels of antisocial behavior and tobacco use by middle 
school (Kellam and Anthony, 1998; Kellam et al., 1994a). In addition, improving 
achievement (SAS) tends to improve depression (PWB) in girls and to reduce 
aggression (SAS) in boys (Kellam et al., 1994b; Kellam et al., 1998b) during the 
course of the first grade.  A list of previous publications that have addressed the 
immediate effects of the GBG by the end of first grade and the intermediate 
effects by middle school can be found in the online supplementary material1.  
This report, however, focuses on the long-term, young adult outcomes of the 
GBG intervention as predicted by life course/social field theory and further guided 
by earlier research on aggressive, disruptive behavior as a risk factor for long-
term outcomes.   
 
1.2 Aggressive, Disruptive Behavior 
Aggressive, disruptive behavior repeatedly has been shown, as early as the first 
grade, to be an important maladaptive classroom behavioral antecedent of 
adolescent and adult illicit drug use, conduct disorders, antisocial personality 
disorder, criminal behavior, and school failure and dropout (Block et al., 1988; 
Dishion et al., 1996; Ensminger and Slusarcick, 1992; Ensminger et al., 1983; 
Farrington and Gunn, 1985; Farrington et al., 1988; Grant, 1991; Hans et al., 
1992; Haskins et al., 1983; Kellam et al., 1975; Kellam et al., 1983; Kellam et al., 
1991; Kellam et al., 1994a; Kershaw, 1992; Oakes and Lipton, 1990; Patterson et 
al., 1992; Pekarik et al., 1976; Robins, 1978; Sameroff, 1994; Schwartzman et 
al., 1985; Shedler and Block, 1991). During the preschool years, this early risk 
factor is most likely to be found in the interactions of children, their siblings, and 
their parents in the home setting. In particular, coercive, irritable, and ineffective 
parenting behaviors have been implicated consistently in the development of 
conduct problems throughout childhood (McCord, 1988; Patterson et al., 1992; 
Reid, 1993; Reid and Eddy, 1997) and as a precursor to illicit drug use (Hawkins 
et al., 1992). McNeil and colleagues (1991), Webster-Stratton (1989, 1998), and 
Patterson and colleagues (1982) showed that parent-training programs had 
intervention effects on antisocial behavior, supporting the strategy of directed 
interventions at these types of antecedents.  

 
When children enter the school system this link between family processes and 
child outcomes becomes more complex.  Preschool-age children who engage in 
oppositional and aggressive, disruptive behaviors with their parents are at high 
risk for engaging in aggressive, rejecting behaviors with classmates that not only 
accelerate the development of antisocial behaviors but also decrease children’s 
ability to profit from positive educational and social opportunities (Reid, 1993). 
Furthermore, these students may become involved in coercive interactions with 
their teachers, who often are not trained in classroom behavior management and 
may inadvertently escalate negative behaviors in children leading to classrooms 
with higher levels of aggressive, disruptive behavior (Kellam et al., 1998a).  

                                                 
1 See Publications on GBG Intervention Trial Impact Prior to Young Adulthood in online supplementary 
material. 
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These classrooms place children at higher risk of later problem behavior and 
outcomes, particularly those who themselves are more aggressive, disruptive in 
first grade (Kellam et al., 1994c; Kellam et al., 1998a).  Such classrooms point to 
the need for interventions that provide teachers with better tools for socializing 
children into the role of student and for effective classroom behavior 
management.  
 
1.3 GBG 
The GBG was developed by Barrish, Saunders, and Wolf (1969).  Before the 
Baltimore trials, as far as we can determine, no randomized field trials had been 
conducted of the GBG, but we have found thus far 22 papers and 18 
dissertations describing positive results from the use of GBG in pre-post or fairly 
short term ABAB designed studies with relatively small numbers of children.2 
These observational studies led to the epidemiologically-based randomized trial 
reported here.  In a very recently published review, Tingstrom et al. (2006) infer 
that the pre-randomized field trials and the Baltimore epidemiologically-based 
randomized trials support the beneficial effects of GBG as a classroom behavior 
management tool.  Embry (2002) even suggests the GBG as a possible 
“behavioral vaccine” to prevent subsequent problem behaviors, particularly given 
the earlier reported results of our randomized trials in Baltimore.   
 
The purpose of the GBG is to create a classroom environment that is conducive 
to learning for all students.  The focus is on the social context of the classroom; 
the function of GBG is to socialize children into the role of student and to teach 
them to regulate their own and their classmates’ behavior through a process of 
interdependent team behavior–contingent reinforcement (Tingstrom et al., 2006). 
The goal of the strategy is to reduce early aggressive, disruptive behavior at the 
classroom level and at the individual level, a frequently reported antecedent of 
later problem outcomes.  This report is the longest follow-up study of GBG 
impact yet done, and it provides evidence regarding the effectiveness of GBG. 
 
In the trial reported here, classrooms of first and second graders received the 
GBG intervention over the course of 2 years.  Participating teachers initially 
received training and assigned children to one of three heterogeneous teams that 
contained equal numbers of boys and girls, equal numbers of aggressive, 
disruptive children, and equal numbers of shy, socially isolated children based on 
baseline measurements of classroom behavior. The teacher posted basic 
classroom rules of student behavior and teams were rewarded if the team 
members committed four or fewer infractions of these classroom rules.  During a 
particular game period, all teams were eligible for the reward if they accumulated 
four or fewer infractions of acceptable student behavior.  The GBG was played 
during those periods of the day when the classroom environment was less 
structured, such as when the teacher was working with one student or a small 

                                                 
2 See Lurye I., Mackenzie, A. and Kellam, S.G., History and Evolution of the Good Behavior Game (GBG) 
in online supplementary material. 
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group while the rest of the class was instructed to work on assigned tasks 
independently. 
 
During the first weeks of the intervention, the GBG was played three times each 
week for a period of 10 minutes. The duration of the game increased 
approximately 10 minutes per game period every 3 weeks, up to a maximum of 3 
hours.  Initially, the teacher announced game periods, and the rewards were 
delivered immediately after the game.  Later, the teacher initiated the game pe-
riods without announcement, and the rewards were delayed until the end of the 
school day or the end of the week. Over time, the game was played at different 
times of the day and during different activities. In this manner, the GBG evolved 
from a procedure that was highly predictable and visible, with a number of 
immediate rewards, to a procedure with an unpredictable occurrence and 
location, with deferred rewards. 
 
We hypothesize that the GBG, directed at the interactive process of the 
classroom teacher’s social task demands and the children’s behavioral 
responses, will be effective overall but that its main impact will be for children 
who are maladapting to the classroom by aggressive, disruptive behavior, the 
specific target of GBG.  Based on life course/social field theory and earlier 
results, we further hypothesize that the impact of the GBG will be found among 
those long-term outcomes predicted by early aggressive, disruptive behavior, 
generally the more externalizing behaviors.  Life course/social field theory also 
posits that mastery enhances the likelihood of positive outcomes therefore 
protecting against maladaptive and/or poor psychological outcomes, and so a 
research question rather than a hypothesis is whether GBG protects children 
from becoming more at risk over the life course due to the mastery of social 
adaptation. 

 
2. METHODS 

2.1 Epidemiologically Based, Randomized Field Trial Design  
Our trial design involved selecting five large urban areas within Baltimore City, 
matching sets of schools in each area, and randomly assigning which type of 
intervention would be tested in which elementary schools from these urban 
areas.  We then assigned all of the children entering first grade to classrooms 
within these schools in a balanced manner, and then randomly assigned the 
classrooms/teachers to classroom intervention condition.  This multilevel design 
encompassed a total of 19 schools, 41 classrooms, and 1196 children within the 
5 urban areas.  Control classrooms were assigned both in the same school 
where the GBG was being used and in other schools. Procedures to ensure 
balance across types of communities and classroom composition within schools 
are described below (see Brown et al., in press, for additional details).   
 
The first stage of the design involved selecting the five distinctly different socio-
demographic urban areas in Baltimore. Three or four schools were matched in 
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each of the five urban areas by socioeconomic status (SES), size of school, and 
ethnicity. These five urban areas, which were selected with the help of city 
planners and our partners in the BCPSS, varied in SES from very poor to 
moderate income and in ethnicity, including mostly African American, mixed 
ethnicities, and mostly white. We then randomly assigned schools within each 
matched set in each urban area to serve as schools where GBG would be tested 
(6), schools where ML would be tested independently of GBG (7), or schools 
where neither of these interventions would be tested (6; external control schools). 
All of the schools that were used to test GBG or ML had either two or three first-
grade classrooms. 

The second stage of the design involved assigning individual children to first-
grade classrooms within each school so that classrooms were nearly identical 
before they were assigned to intervention condition.  Starting in the summer 
before the school year began and early in the school year, school administrators 
assigned all students sequentially using an alphabetized list to the different first-
grade classrooms within their school.  Classes within each school were checked 
for balance on kindergarten experience and academic and behavioral 
performance, and in the few instances (3-4) in which there was imbalance when 
school began, a small number of children were reassigned.  Those children who 
moved into any of these school catchment areas during the year were assigned 
sequentially across classrooms, with the provision that the class sizes remained 
comparable.  These procedures produced balanced and equal-size classrooms 
within the schools.   

The third stage of this design was random assignment of classrooms and 
teachers to intervention condition within each intervention school. Early in the fall 
of 1985, after the school year started and before the interventions began, we 
randomly assigned all regular (non-special education) first-grade classrooms 
along with their teachers to an intervention condition. There were 6 schools 
across the 5 urban areas in which GBG was tested. A total of 8 GBG classes 
were randomly selected in these 6 schools. In 4 of these schools there were 2 
first-grade classrooms, so 1 classroom in each of these schools was randomly 
selected to receive GBG and the other served as the control condition.  In the 2 
remaining GBG schools with 3 first-grade classrooms, 2 were randomly selected 
to receive GBG and the remaining classroom was assigned to be a control 
classroom. Therefore, in each of the 6 schools where GBG was being used there 
was 1 control classroom, referred to as the internal control. Similarly in the 7 
schools where ML was being tested, 9 classrooms were randomly selected to 
serve as ML intervention classrooms and the remaining 7 served as controls for 
these schools where ML was being tested.   In the remaining 6 schools, 11 
classrooms served as external controls where no formal intervention was 
implemented. For the purposes of this article, we do not discuss the 9 ML-
assigned classes because their long-term outcomes could be affected by the ML 
intervention and therefore are not informative in examining the long-term impact 
of the GBG.  However, the ML control classrooms provide an additional control 
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condition for the GBG testing, as do the classrooms in the external control 
schools. This design used school as a blocking factor to compare GBG 
classrooms against internal GBG controls.  The use of additional external control 
classrooms in schools where no intervention was implemented was built into the 
design because we believed it was possible that the internal control classroom 
teachers could be influenced by communicating with the GBG classroom 
teachers in the same school.  The disadvantage of these external controls is that 
school building, family, and community variation would add variability to the GBG 
versus external control comparison relative to that achievable with comparison to 
internal control classrooms within the same school.  Detailed power calculations 
strongly favor the use of school as a blocking factor once classrooms within a 
school are randomly assigned, as was done here (Brown and Liao, 1999).  The 
absence of any evidence of contamination of controls within the same school has 
led us to examine the impact of the GBG primarily against the internal control 
classrooms, with the ML and external control conditions allowing important 
comparisons of consistency of results. 

The assignment procedures involved class lists based on the children present 
after the first 8 to 10 weeks of the first school year when baseline data were 
obtained before the start of the intervention.  A total of 1196 children in the first 
cohort were available from these lists, and we have used this number to define 
the original sample that was pursued for follow-up.  Our analyses focus on 922 
students who were either in GBG classrooms or included in one of the three 
control groups since the 274 children in ML intervention classrooms were 
excluded as mentioned earlier.  These 922 include the 238 who were assigned to 
the 8 GBG classrooms and the 169 children assigned to the 6 internal control 
classrooms in the 6 GBG schools, and the 515 additional children who were in 
external or ML control classrooms.  In our primary analyses we compared the 
long-term outcomes of the 238 GBG-assigned children to their 169 internal 
controls, “borrowing strength” in some analyses by using the additional 515 
controls to provide supplemental information about classroom and individual 
levels of variance. In addition, we examined the level of consistency of results by 
comparing the GBG against all three control groups, separated and combined. 

  

The trial involved 2 years of exposure to the GBG intervention.  Children in a 
GBG class in the first grade (1985–1986) also received GBG during second 
grade where children’s first-grade classroom assignments remained the same as 
for the previous year.  Teachers of the GBG classrooms received 40 hours of 
training, most of which occurred at the beginning of the program, followed by 
supportive mentoring during the course of the school year.  A comparable 
amount of attention was spent with standard program teachers but without a 
focus on classroom behavior management.  These activities were directed at 
balancing the amount of attention given standard program teachers with that 
given the GBG teachers. 
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In the second school year while the first cohort of children were in second grade 
(1986–1987), another cohort of first graders was assigned in the same balanced 
fashion to intervention condition and classroom for the first two years of 
elementary school, creating a second (replication) cohort.  For this second 
cohort, the first-grade teacher remained in the same intervention condition, yet 
the GBG teachers received little retraining, support or further mentoring and 
monitoring since we assumed they would continue the intervention with fidelity.  
More emphasis was placed on training the new second-grade teachers who were 
continuing with subjects in the first cohort. 

 

2.2 Measure of Aggressive, Disruptive Behavior in First and Second Grades 
The Teacher Observation of Classroom Adaptation-Revised (TOCA-R) is a 
measure of each child’s adequacy of performance on the core tasks in the 
classroom as rated by the teacher. It was developed and used in the Woodlawn 
studies (Kellam et al., 1975), and after modification, was used as a core periodic 
assessment instrument for the Baltimore education/prevention trials (Werthamer-
Larsson et al., 1991).  TOCA-R contains a multi-item scale of each social task 
demand; each of the roughly 10 items measuring each construct is rated on 6 
levels. It involves a 2-hour-long structured interview in a private location in the 
school, and is administered by a trained member of the staff who initiates the 
session with the teacher by listening to the teacher’s assessment of how the 
school year is going.  After listening and working through trust, the interviewer 
asks whether the teacher is ready to rate the children.   The teacher is then 
guided in his or her ratings of each child on each item representing the social 
task demand constructs.  The interviewer follows a script precisely, responds in a 
standardized way to issues the teacher initiates, and records the teacher’s 
ratings of the adequacy of performance of each child in the classroom. The 
ratings used in analyses in this article are those from the fall of first grade at the 
time of the first report card. 
 
The SAS construct of central interest here is Authority Acceptance, the 
maladaptive form of which is aggressive, disruptive behavior. Psychometric work 
includes item–whole correlations among the 10 items for each time of 
administration, fall and spring in first and second grades and spring each year 
through seventh grade.  The range in alphas was from 0.91 to 0.95.  A 
correlation of 0.67 was found between the Authority Acceptance subscale and 
peer nominations of “gets into trouble.”  In terms of predictive validity, the 
strength of prediction for each young adult outcome is presented in Results.  For 
example, for each unit increase in the TOCA-R Authority Acceptance subscale 
scores in grade 1, there was about a 50% increase in the likelihood of a 
diagnosis of antisocial personality disorder at ages 19–21 (odds ratio [OR]=1.49, 
95% confidence interval [CI]=1.30–1.71). The 10 TOCA-R items comprising the 
aggressive, disruptive construct of TOCA-R are Breaks Rules, Breaks Things, 

 10



 

Fights, Harms Others, Harms Property, Lies, Stubborn, Teases Classmates, 
Takes Others Property, and Yells at Others.  
 
2.3 Key Outcome Measures Administered at Ages 19–21  
A 90-minute-long telephone interview was carried out with each student who 
participated in the trial, now ages 19–21.  Young adults were asked if they would 
agree to be interviewed and advised that they were not obligated to answer 
questions if they did not wish to do so, and could terminate the interview at any 
time.  They were offered a $50 participation incentive and were given a T-shirt 
inscribed with the logo of the prevention program.  These procedures were 
approved by both the Johns Hopkins and the American Institutes for Research 
institutional review boards. The interviewers were masked to the first-grade 
intervention condition of the respondents. The questions were organized first by 
social fields of family of origin, school, work, intimate relationships, family, and 
peers.  This was followed by developmental history and current status, and then 
by psychiatric diagnosis.  The instruments used in analyses reported here were 
the Composite International Diagnostic Interview-University of Michigan version 
(CIDI-UM) and the young adult’s educational history. 

 
2.3.1 CIDI-UM.  CIDI-UM (Kessler et al., 1994), modified to reflect the Diagnostic 
and Statistical Manual of Mental Disorders-IV diagnostic criteria (DSM-IV; 
American Psychiatric Association, 1994), was used to determine the lifetime, 
past-year, and past-month occurrence of the following: major depressive disorder 
(MDD), generalized anxiety disorder (GAD), illicit drug abuse/dependence 
disorder, and alcohol abuse/dependence disorder, antisocial personality disorder 
(ASPD).  We added regular use of tobacco, including number of cigarettes used 
each day.  Diagnoses were derived in accordance with DSM-IV criteria, using a 
computerized scoring algorithm.  We present here results on lifetime illicit drug 
abuse/dependence and alcohol abuse/dependence disorders, MDD, GAD, ASPD 
and regular use of tobacco. 
 
The CIDI-UM is a fully structured psychiatric interview that specifies the exact 
wording and sequence of questions and provides a complete set of categories for 
classifying respondents' replies. The highly structured format is intended to 
minimize clinical judgment when eliciting diagnostic information and recording 
responses. To facilitate the accurate recall of lifetime episodes of mental 
disorders, CIDI-UM includes commitment and motivation probes. The modified 
CIDI differs from the standard CIDI in placing diagnostic probe questions at the 
beginning of the interview to minimize response biases associated with fatigue 
effects. Test-retest and inter-rater reliability studies of the CIDI suggest good to 
excellent kappa coefficients for most diagnostic sections (Wittchen, 1994). 
Kessler et al. (1998) reported good to excellent agreement with diagnoses 
derived by psychiatrists using the Structured Clinical Interview for DSM-III-R 
(SCID; Spitzer et al., 1992).  
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2.3.2 Young Adult’s Educational History. Interviewers asked the young adults to 
report on the highest level of schooling obtained, the number of repeated grades 
from K–12, how well they performed overall in school (K–12), whether they were 
currently in school/training and, if so, how well they were performing, and the 
nature of the educational program they were currently attending (college, 
vocational school, etc.). 

2.4 Comparison at Baseline and Attrition by Intervention Group and Other 
Variables 
We performed baseline comparisons of individual and classroom-related 
variables by intervention condition.  The results of the first cohort are reported 
here.  The variables used for comparison included the distribution of teacher 
ratings of behavior on the TOCA-R, student self-reports of psychiatric symptoms, 
achievement scores, free or reduced-price lunch status by intervention group, 
classroom size, and gender.  These baseline measures were made 10 weeks 
into first grade, when classroom composition had become fairly stabilized.  The 
intervention began after these baseline measures were taken.  
 
There were no significant differences between the intervention groups on 
baseline characteristics of teacher ratings of aggressive, disruptive behavior, fall-
of-first-grade achievement, or free or reduced-price school lunch when we took 
into account school as a random factor.  For a more stringent comparison of 
GBG and internal GBG control on baseline characteristics, we repeated these 
analyses without using random effects of school and classroom.  Table 1 shows 
the overall high comparability of baseline variables between GBG and internal 
GBG controls, as would be expected from balancing at the classroom level.  No 
baseline comparison approaches significance except for depressive symptoms 
(p=0.01).  We call attention to this difference between GBG and internal controls 
for depressive symptoms. It was more pronounced among females (p=0.03) 
compared to males (p=0.08, adjusted for school and classroom effects).  While 
there is a significant difference for depression, there are factors that mitigate its 
influence on our analyses.  First, the significance might be discounted based on 
the large number of comparisons.  Second, depressive symptoms are only 
correlated 0.02 with aggressive, disruptive behavior, the main risk factor we are 
targeting, so its impact on our analyses is expected to be small.  Third, the effect 
size difference between GBG and its internal control is only 0.3, thereby 
diminishing its potential for confounding.   
 
2.4.1 Missing Data on Baseline Teachers’ Ratings. All of the children were 
included who were present at the fall of first grade in the first cohort analyses of 
the impact of the GBG reported in this article, regardless of their length of 
exposure to GBG during first and second grades.  After examining the simple 
cross-tabulations of outcomes across intervention conditions, we included 
baseline teachers’ ratings in more elaborate models such as those that include 
interactions with baseline aggressive, disruptive behavior. As a result, we 
examined the causes of missing baseline teachers’ ratings, whether baseline 
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ratings differed by intervention group, and whether the baseline ratings 
themselves related to attrition in the young adult data.   
 
A total of 90% of the children were assessed in the first six weeks of first grade 
using the TOCA-R (see Table 2, column 3).  Twenty percent of those missing 
baseline teachers’ ratings left BCPSS early on had no teachers’ ratings 
throughout elementary and middle school and were overall less likely to be 
interviewed at follow-up (42%), compared with those who did have teachers’ 
ratings (73% follow-up, p<0.002).   Aside from these children with little or no data 
throughout the study, 8% of the sample did not receive baseline teachers’ 
ratings. These include 15 (10%) missing among the internal GBG controls and 7 
(3%) missing from the GBG classrooms.  An overall test was performed to 
examine the rate of missing teachers’ ratings in GBG and internal GBG controls 
after adjusting for school.  The rate of missing baseline data was slightly higher in 
the internal GBG control classrooms compared with the GBG classrooms 
(p=0.03 by Mantel-Haenszel test, controlling for school).  We found that the vast 
majority of all of the missing baseline data came from a single school with large 
classrooms. In this school, 10 of 34 (29%) of children's teachers’ ratings were 
missing in an internal GBG control classroom, and 5 of 35 (15%) were missing in 
the GBG classroom (p=0.11).  Both rates are much higher than in all other 
schools and could be explained by a limited amount of time available to complete 
the TOCA-R assessments in those classrooms due to the large classroom size.  
 
Baseline teachers’ ratings in the fall of first grade were available for 90% of the 
922 students (see Table 2).  Among the intervention conditions, the external 
control classrooms had significantly higher rates of missing data (p<0.001, 
unadjusted for schools; see Column 3 of Table 2).  There were two reasons for 
this higher level of missing teachers’ ratings in the external control group 
compared with other groups.  First, one of the external control classrooms with 
19 students had a change in teacher early in the school year, making baseline 
teachers’ ratings unavailable.  Second, nearly all of the remaining missing 
teachers’ ratings occurred in large external control classrooms.  Classrooms of 
28 children or larger accounted for 86% of the remaining external controls with 
missing data.  By way of comparison with baseline data, at the end of first grade, 
the rates of completion of teachers’ ratings were not significantly different 
between GBG (78%) and internal GBG control (71%, p=0.28) when adjusted for 
school.  Overall, we concluded that the amount of missing data at baseline is 
modest and the reasons for “missingness” at baseline are likely the result of 
factors related to classroom size and mobility and not to the interventions 
themselves. 
 
We note that geographic area was significantly related to the presence of 
baseline data; again, this can be explained by the change in teacher in one 
classroom and by larger classrooms with larger amounts of missing baseline 
data as described above.  There is no difference in the presence of baseline data 
by free or reduced-price school lunch status or gender.  Table 2 shows that 
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females were more likely to be interviewed at follow-up compared with males 
(p<0.001), and rates of follow-up differed by urban area in first grade (p≤0.001). 
Intervention status, however, was unrelated to attrition (p=0.81).  Likewise, 
baseline scores on teachers’ ratings, self-reports of psychiatric symptoms, free 
lunch status, and achievement scores were unrelated to interview status at 
young adult follow-up.  We also compared the rates of missingness by 
intervention in either the baseline data or the young adult interview; having 
missing data in either of these would exclude the case from the two-level mixture 
models described below.  Controlling for school, there was a non-significant 
difference between GBG and internal GBG control on this overall missingness 
index (p=0.15 by Mantel-Haenszel test). 
 
2.5 Statistical Methods 
We have provided three types of intent-to-treat analyses because there are no 
published and available statistical methods that can handle all of the complexities 
that we would like to include simultaneously in our models.  Each provide 
legitimate statistical tests of impact and address multilevel data, but each do so 
in different ways by emphasizing different aspects of our theory guided 
intervention and providing different levels of statistical power to examine key 
elements of our model.  The first method involves two-level modeling of child- 
and classroom-level effects.  We attempted to fit a three-level mixed effects 
model adding urban area as a fixed factor, with individual, classroom, and school 
as the three-level random effects; however, existing commercial software could 
not give us reliable results. The computationally feasible two-level models, with 
individual- and classroom-level effects, provide the most direct test of the theory 
of what impact GBG would have on youth with different risks of aggressive, 
disruptive behavior. We rely on this model to examine both linear and nonlinear 
variation in impact based on individual-level risk.  We have included classroom-
level random effects and, where necessary, classroom-level predictors in these 
analyses because the group-based randomized trial involved random assignment 
at the classroom level (Murray, 1998).  Thus, these two-level linear and additive 
logistic regression models with random intercepts provide adjustments for 
potential dependence of observations at the classroom level and for baseline-by-
treatment interactions.  In addition, we have carried out multiple imputations to 
account for missing data on baseline aggressive, disruptive behavior, depressive 
symptoms, and distal outcomes (Schafer, 1997).   
 
The second and third analytical methods—one based on Mantel-Haenszel 
statistics and the other on a paired t test for log ORs—were used to condition on 
the school to account for the blocking of this factor in the design. These two 
analyses for binary outcomes provide overall effects of the impact of GBG, but 
because of the sparse data, they cannot take into account individual-level risk, 
which is central to the theory driving the intervention.  Thus, these two methods 
provide a legitimate overall test of impact with small-sample corrections based on 
the number of schools, but they fail to take into account variation in individual-
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level risk and have low statistical power to detect intervention effects when there 
is variation in impact as a function of individual-level risk.  
 
2.5.1 Analyses Using Two-Level Modeling with Individual-Level Risk and 
Random Classroom Effects to Assess Impact of GBG. We used large sample 
tests on two-level modeling because few if any exact tests are available for 
dichotomous outcomes fit with linear logistic and nonlinear random effects 
modeling.  These tests are generally appropriate when the number of subjects is 
large, the number of classes is moderate, and the magnitude of the intra-class 
correlations is small, as we have found empirically to be the case in these 
analyses.  Models that involve logistic regression analyses are fit using S plus 
version 7 (Insightful, Seattle, WA). These models include main and interactive 
effects involving the baseline levels of aggressive, disruptive behavior, 
intervention condition, and gender if either linear interactions or nonlinear 
interactions are indicated (Brown, 1993). Those with nonlinear interactions are fit 
in R version 2.1.1 (R Development Core Team), with generalized additive models 
(GAM) using the logistic link function (Dominici et al., 2002; Hastie and 
Tibshirani, 1990). Further details regarding the analytic methods are provided in 
the following section. 
 
We present the results in detail for the first cohort because it was the original trial 
in which teachers of GBG classrooms received the intended appropriate training, 
mentoring, and monitoring.  Summaries are also provided of the impact on the 
second cohort, the replication trial where teachers received less mentoring and 
monitoring and no retraining.  The identical analytical strategy was used for the 
second cohort analyses as was done for the first. Complete descriptions, tables, 
and figures for the second cohort are available in the supplementary material on 
this journal’s website.3
 

3. RESULTS 
Formal analyses of GBG intervention against internal GBG controls were 
conducted as a series of parallel analyses, one for each young adult outcome. 
For each outcome, we begin by reporting simple cross-tabulations of outcome by 
intervention status to show the overall magnitude of the effect. These cross-
tabulations compare GBG against the internal controls as well as all controls.  
We also compare the group’s rates for each outcome for those who score above 
3.5 (roughly top 12% for boys, 3% for girls) on aggressive, disruptive behavior in 
first grade because we are hypothesizing differential impact for this higher-risk 
group.  By using the same cut-off score for both boys and girls we are able to 
compare gender effects on the same scale.  (The nonlinear models and figures 
that follow provide a more detailed examination of variation in impact).  These 
simple summaries are followed by more sophisticated analyses that take into 
account child baseline data and classroom variation.  To arrive at our inferences 
about the GBG effect on each separate young adult outcome, we used a two-
step strategy: model selection followed by formal hypothesis testing.  The first 
                                                 
3 See online supplementary material. http://www.sciencedirect.com/science/journal/03768716.   
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step, model selection, requires screening through more than 12 candidate fixed-
effect models to determine whether, for example, males and females are more 
appropriately examined separately or together, whether baseline interactions are 
required, and whether nonlinear or linear logistic regression models should be 
used.  The best-fitting model for testing each separate outcome is selected 
without regard to intervention effect parameters so that testing for intervention 
impact can be done independently of the decisions required for obtaining best-
fitting models. The second step, hypothesis testing, begins with the best-fitting 
candidate model, then includes random effects for all classrooms, and formal 
tests for the impact of the intervention using Wald tests and likelihood ratio tests. 
 
Regarding specifics of the first step of selecting a candidate model, all model 
comparisons were based on likelihood ratio tests of nested models.  For each 
outcome variable, we computed a comprehensive series of analyses that 
compared males’ and females’ responses to the GBG condition as well as to 
each of the control conditions.  All of these models included the main effects of 
gender and log-transformed baseline levels of teachers’ ratings of aggressive, 
disruptive behavior in the fall of first grade; both of these effects were frequently 
found to be significant for the outcomes included here.  Models with both linear 
and nonlinear effects for baseline aggressive, disruptive behavior were then 
examined.  Likelihood ratio tests were used to compare the fit of linear logistic 
models with comparable GAM models whose degrees of freedom for nonlinear 
covariates were set to 3 for each continuous covariate or interaction term.  We 
then examined models that included interactive effects of gender and baseline 
aggressive, disruptive behavior, and main effects as well as linear and nonlinear 
interactive effects of intervention condition and baseline, and linear and nonlinear 
three-way effects of gender, intervention condition, and baseline.  We included in 
these models separate contrasts between the three control conditions, thus 
allowing for variations that took place across the different controls. To identify 
best-fitting candidate models, we used likelihood ratio tests under independence 
assumptions to first check for linear and nonlinear interaction terms.   
 
Sequentially, the above steps examined the necessity of including gender-by-
baseline interactions or three-way interactions, then determined whether 
nonlinear models were required, then determined whether baseline-by-
intervention analysis was required.  The final step examined the impact of the 
intervention.  The p value cutoffs for testing all interactions and nonlinear effects 
were set at 0.10, and those involving main effects (and GBG effects) were set at 
0.05. 

 
Once we identified a best-fitting candidate model, we added classroom random 
effects.  We also repeated these analyses using school rather than classroom as 
a random factor, but found that classroom-level analyses produced a better fit.  If 
the variance of the classroom-level random effect was large, as we noted in the 
initial analyses of high school graduation, then we investigated whether inclusion 
of family or community poverty measures provided additional explanatory value.  
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If the final model was a generalized linear model, then we compared the fit using 
a generalized linear mixed-effects model (GLMM; Breslow and Clayton, 1993; 
Wolfinger and O'Connell, 1993) with classroom random effects. If the final model 
included nonlinear predictors, that is, a generalized additive model, we then 
compared the fitting result with the corresponding generalized additive mixed-
effects model (GAMM; Wang, 1998; Wood, 2004) with classroom-level random 
effects.  
 
Testing was accomplished by computing the GBG impact effect against internal 
control classrooms.  Formal tests of intervention impact relied on both Wald-type 
tests of intervention effect relative to its standard error and likelihood ratio tests, 
in which the contrast between GBG and internal control condition was dropped.  
Wald-type tests of intervention impact were based on critical values from a t-
distribution, with degrees of freedom determined by the number of degrees of 
freedom at the classroom level rather than the number of degrees of freedom at 
the child level.  For testing involving GAMM, maximum likelihoods were not 
available in R, so they were computed directly through numerical integration 
using Mathematica 5.2 (Wolfram Research, Champaign, IL).  To test whether 
variation in classroom effects was negligible, we compared the likelihood ratio of 
the mixed model to a model without these random effects and compared the 
result to a mixture of χ2 distributions (Stram and Lee, 1994).  Even if the random 
effects were not significant, we performed all tests with this random effect in the 
model.  For the first cohort, we did not find that the introduction of classroom 
effects changed our conclusions about the impact of the GBG except for 
graduation from high school.  Classroom variations did affect some analyses in 
the second cohort.  To verify whether conclusions about impact were influenced 
by missing data on baseline aggressive, disruptive behavior, baseline depressive 
symptoms, and distal outcomes, we used multiple imputation procedures with the 
imputation model including these same measures repeated over time (Schafer, 
1997).  Formal comparisons were based on Wald-type tests that accounted for 
within and between variations across imputations and adjusted for the random 
effects of classroom.   
 
We present results of GAM models for all plots, even if they did not significantly 
improve over the standard logistic models.  These GAM plots provide smooth 
nonlinear fits that provide useful visual information about the impact of the GBG 
that complements the formal statistical tests. For models for which there were no 
interactions involving gender, we collapsed the fits for males and females 
because the overall fits resulted in similar-shape curves.  For models with 
significant gender-by-intervention or baseline effects, we present separate GAM 
plots for each gender.  The plots compare the GBG directly with its own internal 
GBG control as well as with the two other control conditions in different schools.  
Overall, these external controls and ML controls provide additional confirmation 
of the impact of the GBG on many of the outcomes. 
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3.1 Assessing Impact of GBG Using Within-School Variation and Small-
Sample Testing 
Small-sample testing was used because the number of GBG classrooms in our 
study (8) was small as were the number of schools where GBG classrooms were 
present (6). These small-sample tests address the fact that intervention 
assignment was at the classroom level and schools served as a blocking factor.  
They ignore individual-level data, however.  The large-sample and small-sample 
tests have complementary strengths and in general result in similar conclusions 
when baseline-by-intervention interactions are not present.   
 
We note, first, that the two-level mixed logistic regression models described in 
the previous section do not incorporate all of the hierarchical structure in the data 
because blocking exists within some of the schools, and schools are nested 
within geographic regions of Baltimore City.  Second, the traditional test statistics 
that are used are large-sample test statistics; these have excellent properties 
when the number of independent units is large, but because our classroom-
based intervention trial involves a total of 8 GBG classrooms and 6 internal GBG 
control classrooms, all within 6 schools, these tests may have higher type I error 
rates than the nominal 0.05 level we used.  To examine these two issues, we 
provide two conditional tests that perform better in small samples.   
 
The first is a test of no association between intervention condition (GBG versus 
internal GBG control) and young adult outcome using a continuity-adjusted 
Mantel-Haenszel test (Agresti, 1990) that specifically accounts for the blocking of 
intervention classrooms within schools.  By stratifying on school in comparing the 
GBG versus internal GBG control children, the Mantel-Haenszel test assumes a 
common OR for intervention condition by young adult outcome and conditional 
independence of children within schools.  Such a model is appropriate if there is 
small variation in these ORs because of classroom variation, which we have 
empirically determined to be the case.   

 
Finally, we provide an analysis that specifically addresses the small number of 
GBG and internal GBG control classrooms.  This analysis is based on a paired t 
test involving the six school-level log ORs (corrected for small sample size by the 
addition of ½ to each cell); that is, each school’s log OR estimates the difference 
in log odds for GBG versus internal GBG controls.  This last test of no 
association, which is based on 5 degrees of freedom, is likely to be the least 
powerful of our tests, not only because it is a small-sample test but also because 
it ignores information that would clearly increase power—it does not “borrow 
strength” from the variation found in the other 18 control classrooms nor does it 
use any of the child-level data in predicting outcome.  For the young adult 
outcomes that show no significant baseline-by-treatment interaction, we carry out 
this t test on log ORs based on the entire sample.  For the young adult outcomes 
that show baseline-by-treatment interactions, we have typically not calculated log 
ORs restricted to those children scoring above a certain cutoff point.  This is 
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because the choice of a cutoff point is rather arbitrary, and the data become too 
sparse to be able to use the normal approximation for the log OR.   

   
We note that to date there are no statistical programs that handle the full four-
level nesting of this design in logistic regression.  We have confidence, however, 
that the addition of these classroom-level random effects and the models that 
condition specifically on the level of the school provide reliable inferences of 
intervention effect in such four-level data.   Brown (1993) has examined four-level 
data on off-task behavior from this same experiment and concluded that 
adjustment for classroom-level variation alone is sufficient to obtain good-quality 
inferential statements.  
 

3.2 Effects of the GBG on Young Adult Outcomes at Ages 19–21 
Our examinations of the effects of the GBG on young adult outcomes are based 
on exposure to the GBG in first and second grades and self-report data collected 
during young adulthood.  These comparisons of rates for GBG versus control 
conditions were made for males and females combined and also separately by 
gender, where the gender differences are meaningful. We have previously found 
that the GBG generally had a greater impact on those who were more 
aggressive, disruptive in first grade compared with those who exhibited lower 
levels.  Therefore, we also present rate comparisons for GBG versus controls 
among those who had been the most highly aggressive, disruptive first graders.  
 
Using simple cross-tabulation summaries, we begin by reporting all rate 
differences that are statistically significant without adjusting for classroom-level 
effects.  Thus, the overall rate comparisons by intervention condition are 
appropriate for overall comparisons, but once the classroom effects are 
controlled for the p-values for intervention significance may be reduced.  These 
overall comparisons begin with analyses that combine males and females, and 
then compare them separately by gender and for those who had the highest 
levels of aggressive, disruptive behavior in first grade.  Non-significant trends— 
those with significance levels >0.05—are also noted.  We follow this with the 
more extensive large-sample and small-sample analyses described above.  
 
3.3 Lifetime Illicit Drug Abuse/Dependence 
Using simple cross-tabulations, we found among the first cohort that young 
adults who were in GBG first-grade classrooms had lower levels of illicit drug 
abuse/dependence disorders compared with those in the control classrooms 
(12% for GBG vs. 21% for internal controls, p=0.04, and 19% for all controls, 
p=0.03, unadjusted for child baseline and classroom effects).  This reduction was 
significant for males; 19% of GBG males reported illicit drug abuse/dependence 
compared with 38% of internal male controls (p=0.01) and 30% of all control 
males (p=0.05, unadjusted for child baseline and classroom effects).  GBG did 
not reduce illicit drug dependence or abuse in females (8% vs. 7% for internal 
controls p=0.93, 11% for all female controls, p=0.40, unadjusted for child 
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baseline and classroom effects).  We found much greater effects of the GBG for 
males among those who were rated as being highly aggressive, disruptive by 
teachers in first grade.  For these highly aggressive, disruptive males, the rate of 
illicit drug dependence or abuse was 29% in the GBG groups, 83% in the internal 
controls (p=0.02), and 68% in the combined control group (p=0.02, unadjusted 
for child baseline and classroom effects).  These initial findings are supported by 
more complex analyses described below. 
 
3.3.1 Impact of GBG on Illicit Drug Abuse/Dependence Examined With 
Individual-Level Risk Factors and Classroom Variation. For lifetime illicit drug 
abuse/dependence, the best-fitting model included main effects of gender and 
baseline aggressive, disruptive behavior with no indications of nonlinearity.  For 
example, there was no indication of an interactive effect of GBG by baseline 
aggressive, disruptive behavior (p=0.22, unadjusted for classroom 
effects).  Therefore, we used logistic regression models with classroom random 
effects to test for the main effects of GBG versus controls, along with intervention 
by baseline effects.  We also found significant interactions involving gender and 
baseline, and we present separate analyses for males and females.   
 
In the GLMM analysis presented in Table 3 for males, which adjusts for 
classroom variation, the reduction in lifetime illicit drug abuse/dependence for 
GBG compared with internal GBG controls was large and significant (log OR of 
0.999, p=0.035).  This corresponds to an approximately 2.7 times greater risk of 
abuse or dependence in the internal GBG controls compared with GBG. There 
was no indication of differences in rates among the three control groups. When 
we compared the most general GAMM models across all intervention groups, 
GBG rates for illicit drug abuse/dependence were lower than any of the control 
groups across all levels of baseline (Figures 1 and 2). The effect of the GBG on 
males is much stronger than it is on females as shown by the non-significant 
effect for GBG versus internal GBG control in Table 4 and the distinct differences 
between GBG and controls across baseline for males (Figure 2) but not for 
females (Figure 3).  A GLMM was used to test for non-zero random classroom 
variation. For both males and females, these classroom effects were minimal.  
The model fit using numerical integration methods (e.g., adaptive Gaussian 
quadrature method) resulted in estimated parameter values that were almost 
identical to the result from the generalized linear model run without classroom 
effects.  To insure that this important GBG impact was not influenced by the 
baseline imbalance in depressive symptoms we included baseline depressive 
symptoms as a covariate.  We used multiple imputations to handle missing data.  
The GBG effect became more pronounced (log OR=-1.216, SE=0.421), yielding 
a more significant finding (p=0.008). 
 
The next results of testing for intervention impact in males on lifetime illicit drug 
abuse/dependence explicitly take into account the blocking factor of school.  The 
Mantel-Haenszel continuity-corrected test that conditioned on school found a 
significant lower probability of illicit drug abuse or dependence for males exposed 
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to GBG compared with internal GBG controls (χ2=5.16, 1 df, p=0.023).  The 
corresponding small-sample test of the value of the log OR for males, accounting 
for school as a blocking factor, also indicated significance (t=-2.72, 5 df, p=0.042) 
with a 95% CI for the OR of 0.11–0.94.  Thus, all three analyses indicate a 
significant reduction in males’ illicit drug abuse/dependence for GBG compared 
with controls. 
 
3.3.2 Impact on Illicit Drug Abuse/Dependence in the Second Cohort.  In the 
second cohort, there was also a reduction in illicit drug abuse/dependence for 
GBG males (19%) compared to internal controls (32%, p=0.10, not controlling for 
classroom effects).  The overall benefit of the GBG compared to low aggressive, 
disruptive internal controls was significant at p=0.016 but not compared to all 
controls (24%, p=0.41).  Using the same model selection procedure as for the 
first cohort, the covariate terms in the best-fitting model for Cohort 2 were close 
to those in the first cohort analyses.  Furthermore, the beneficial impact of the 
GBG on illicit drug abuse/dependence was found for males using GAMM.  Yet 
unlike Cohort 1, the impact in Cohort 2 was most prominent among the lower 
aggressive, disruptive youth (p=0.016) and diminished somewhat as baseline 
aggressive, disruptive behavior increased (p=0.05).  Overall, the nonlinear 
smoothers show that for three quarters of the sample, GBG showed a consistent 
gain in preventing this disorder compared to matched controls, and for the 
remaining quarter the fits showed very similar risks.  Small-sample testing of the 
impact of the GBG showed that this effect was in the same direction but not 
significant (χ2=2.25 on 1 df, p=0.133 for Mantel-Haenszel test; t=-1.64 on 5 df, 
p=0.16 for paired t-test).  
 
3.4 Lifetime Alcohol Abuse/Dependence 
We return now to Cohort 1.  Using simple cross-tabulations, we found a reduction 
in lifetime alcohol abuse/dependence in the GBG group compared with controls 
(13% for GBG versus 20% for internal controls, p=0.08, and 29% for all controls, 
p=0.03, unadjusted for baseline or classroom effects).  The overall effects of 
GBG appeared to be similar for both males and females. 
 
3.4.1 Impact of GBG on Lifetime Alcohol Abuse/Dependence Examined With 
Individual-Level Risk Factors and Classroom Variation. For lifetime alcohol 
abuse/dependence, the best-fitting model included significant main effects for 
gender, baseline aggressive, disruptive behavior, and intervention group.  
Baseline aggressive, disruptive behavior was related to alcohol dependence or 
abuse, and it showed a moderate departure from linearity, so we included an 
additive term for baseline aggressive, disruptive behavior in modeling lifetime 
alcohol abuse or dependence.  We tested GBG versus internal GBG control with 
a single contrast in this model, and found an overall significant reduction in the 
log odds of an alcohol diagnosis (log OR=-0.70, standard error [SE]=0.35, 
p=0.05; see Table 5).  This effect size implies a 50% reduction in the OR of a 
lifetime alcohol abuse/dependence diagnosis.  A GAM plot to examine this risk 
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reduction as a function of baseline aggressive, disruptive behavior is provided in 
Figure 4.  We note that the variation in impact appears most pronounced 
throughout the middle level of baseline risk; GAM models, however, show no 
significant interactive effect between intervention condition and baseline. 
 
When we examined GBG versus the separate GAM fits for the three control 
groups, we found that the risk was consistently lower for GBG than all three 
controls for all values along the baseline of aggressive, disruptive behavior 
(Figure 4).  We also fit a generalized random effects model based on the best-
fitting model that included gender, baseline aggressive, disruptive behavior and 
intervention group, where baseline aggressive, disruptive behavior appeared as 
an additive term. We did not find that incorporating classroom effect altered the 
significance of these effects.  
 
The pattern of the impact of GBG on alcohol abuse or dependence by gender 
was similar to that shown for illicit drug abuse or dependence.  The effects for 
GBG for females appeared somewhat smaller than that for males, but this 
gender by intervention difference was non-significant.   
 

3.4.2 Impact of GBG on Lifetime Alcohol Abuse/Dependence Examined With 
Within-School Variation and Small-Sample Testing. When we combined genders, 
the Mantel-Haenszel continuity-corrected test that conditioned on school did not 
find a significant association between GBG and a lower probability of alcohol 
abuse/dependence (χ2=1.63, 1 df, p=0.20).  The corresponding small-sample test 
of the value of the log OR accounting for school as a blocking factor showed 
near-significant results (t=-2.18, 5 df, p=0.081), with a 95% CI for the OR of 
0.39–1.08. The Mantel-Haenszel test on males alone provided significant results 
(χ2=4.66, 1 df, p=0.03).  The corresponding small-sample test for males of the 
value of the log OR accounting for school as a blocking factor yielded (t=-3.69, 5 
df, p=0.014) with a 95% CI for the OR of 0.20–0.75.  
 
3.4.3 Impact on Alcohol Abuse/Dependence in the Second Cohort.  In the 
second cohort, the mixed model logistic regression analyses indicated no 
significant impact on alcohol abuse/dependence, in contrast to the finding in the 
first cohort. 
 
3.5 Lifetime Regular Smoking 
Using simple cross-tabulations, we found that the rate of regular smoking, 
defined as ≥10 cigarettes per day at the time of the young adult interview, was  
lower among those in GBG classrooms (6%) than it was among those in control 
classrooms (10% for internal controls, p=0.15, and 14% for all controls, p=0.002, 
unadjusted for baseline or classroom effects).  This effect was higher among 
GBG males—6% were regular smokers compared with 19% of male internal 
controls (p=0.03) and 20% of all control males (p=0.004, unadjusted for baseline 
or classroom effects)—than it was for females—5% were regular smokers 
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compared to 3% of internal female controls (p=0.55) and 9% of all female 
controls (p=0.20; unadjusted for baseline or classroom effects).  These 
reductions in regular smoking were highly apparent among males who began first 
grade with high aggressive, disruptive teachers’ ratings; for the high aggressive, 
disruptive males, none were regular smokers in the GBG groups (0%) compared 
with 40% of internal controls (p=0.008) and 25% in the all control groups (p=0.03, 
unadjusted for classroom effects).   
 
3.5.1 Impact of GBG on Regular Smoking Examined With Individual-Level Risk 
Factors and Classroom Variation. More complex analyses reveal a significant 
linear interaction of GBG with baseline ratings of aggressive, disruptive behavior 
(log OR=-8.81, SE=3.45, p=0.01), as well as significant three-way interactions 
between baseline, intervention, and gender (log OR=3.62, SE=1.76, p=0.04). 
These analyses indicate that there is a significant difference in the impact of 
GBG involving gender and baseline aggressive, disruptive behavior. These 
findings support results from our most general GAM models displayed in Figure 
5, in which smoking for males in the GBG group is compared with that of males 
in the other treatment groups. Therefore, separate analyses for each gender with 
correction for classroom effects were performed.  For males who smoked ≥10 
cigarettes/day, the best-fitting model included main effects for baseline 
aggressive, disruptive behavior plus interactive effects of baseline by intervention 
condition. Because there is no significant departure from linearity, we report the 
results of the logistic regression mixed effects model of intervention 
impact.  Classroom random effects were found to be relatively small. The result 
listed in Table 6 has been controlled for classroom effects. There is a significant 
interactive effect of GBG on baseline aggressive, disruptive behavior compared 
with its internal control (log OR=-6.92, SE=2.09, p=0.001). A likelihood ratio test 
confirmed a highly significant effect of GBG when compared with the internal 
GBG control (p=0.003). Overall, GBG is associated with a reduction in the 
probability of males smoking ≥10 cigarettes/day, and the effect of GBG is greater 
for boys with higher levels of aggressive, disruptive behavior in first grade 
compared with lower levels where the rates of regular smoking are similar. 
 
For females, however, the best-fitting model is the logistic model with no 
interaction of baseline aggressive, disruptive behavior and intervention. With a 
correction for classroom effects (see Table 7), there is no significant main effect 
of GBG compared with its internal control group (log OR=0.68, SE=1.13, p=0.55). 
GAM plots also reflect this minimal difference in the smoking pattern between 
GBG females and their control counterparts. 
 
3.5.2 Impact of GBG on Regular Smoking Examined With Within-School 
Variation and Small-Sample Testing. Our small-sample test of the log ORs that 
accounts for the school blocking factor did not confirm significant effects of GBG 
for combined males and females when the GBG group was compared with the 
internal controls (t=-1.07, 5 df, p=0.33). This test does show a marginally 
significant decrease in risk for regular smoking for GBG males over internal 
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control males (mean log OR=-1.19, t=-2.43, 5 df, p=0.06; OR=0.30 [95% CI 
0.09–1.07]).  The effect of the GBG is also close to significance for high 
aggressive, disruptive males and females combined (mean log OR=-1.40, t=-
2.86, 4 df, p=0.06; OR=0.25 [0.06–1.06]), although the data are sparse. The 
effects of the GBG on high-risk males are significant based on a Mantel-
Haenszel continuity-corrected test (χ2=4.22, 1 df, p=0.04). Both tests found no 
significant effect of GBG in females regardless of their ratings for baseline 
aggressive, disruptive behavior. 
 
3.5.3 Impact on Smoking in the Second Cohort. In the second cohort, both GBG 
males and females showed 30% to 40% lower rates of regular smoking 
compared with their counterparts; this reduction was non-significant but 
consistent across baseline levels of aggressive, disruptive behavior as well as 
control conditions.  In the final mixed logistic regression models, these effects 
were non-significant for both males (p=0.26) and females (p=0.52).  
 
 
3.6 Lifetime ASPD 
Overall rates of ASPD were lower for youth in the GBG groups (17%) than they 
were for internal controls (25%, p=0.07) and all controls (25%, p=0.03, 
unadjusted for classroom- and child-level effects).  The GBG also reduced ASPD 
among males who were rated as highly aggressive, disruptive in first grade 
compared with similar high aggressive, disruptive males in the control groups 
(38% for GBG aggressive, disruptive males versus 80% for internal controls, 
p=0.10, and 70% for all aggressive, disruptive male controls, p=0.05, also 
unadjusted for classroom- and child-level effects). 
 
3.6.1 Impact of GBG on ASPD Examined With Individual-Level Risk Factors and 
Classroom Variation. For ASPD, the best-fitting candidate model included 
significant main effects for gender, baseline aggressive, disruptive behavior, as 
well as baseline-by-gender and baseline-by-intervention group interactions.  We 
therefore used the GAMM function provided by R package MGCV to fit a GAMM 
based on the final model, which included gender, baseline aggressive, disruptive 
behavior, intervention group, baseline-by-gender interaction and baseline-by-
GBG interaction. In this analysis we used a total of 3 degrees of freedom for 
additive terms. Table 8 shows all of the terms in this model, including the main 
effects of gender and baseline level of aggressive, disruptive behavior, and 
nonlinear main effects and interactive effects.   
 
In analyzing ASPD, we found that males overall, as well as those with higher 
levels of aggressive, disruptive behavior at baseline, predicted higher levels of 
ASPD as expected.  Also, there were two-way interactions between baseline 
aggressive, disruptive behavior and gender and between the baseline and GBG 
that showed marked departure from linearity, so we included additive terms for 
these two interaction effects in modeling ASPD.   
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The overall comparison of GBG versus internal GBG controls on ASPD showed 
a significant effect that varied by baseline level of aggressive, disruptive 
behavior.  The combination of a main effect for this contrast between GBG and 
internal GBG control (Table 8, row 2) and its nonlinear interaction with baseline 
(row 7) correspond to a total χ2 of10.05 with 3 df and a p-value of 0.018, 
demonstrating that baseline by GBG effects are strong.  They are shown in 
Figure 6 in GAM plots.  We found that the random effect of classroom was so 
small that its incorporation in the model did not alter the significance of these 
effects (Table 8, row 10). There were no differences between the three control 
groups (Table 8, rows 3, 4, 8, and 9).   
 
Figure 6 shows overall that the GBG has more impact on ASPD for students with 
lower ratings of aggressive, disruptive behavior but has markedly more impact on 
those at the upper end with high aggressive, disruptive behavior.  There is a 
small, non-significant crossing of the curves in the middle of this scale.  Figure 6 
presents a comparison of GBG against the separate control groups.  The pattern 
of benefit for GBG with low and high levels of aggressive, disruptive behavior at 
baseline is consistent across all three control groups. 
 

3.6.2 Impact of GBG on ASPD Examined With Within-School Variation and 
Small-Sample Testing. Our results of testing for intervention impact on ASPD 
explicitly took into account the blocking factor of school.  When we combined 
females and males, the Mantel-Haenszel continuity-corrected test that 
conditioned on school did not find a significant association between the GBG and 
a lower probability of ASPD (χ2=2.30, 1 df, p=0.13).  The corresponding small-
sample test of the value of the log OR, accounting for school as a blocking factor, 
was also not significant (t=-1.77, 5 df, p=0.14). For males, the Mantel-Haenszel 
test did not reach significance (χ2=1.59, 1 df, p=0.21).  The corresponding t test 
of the log ORs for each school gave t=-1.71, 5 df, p=0.15. The effect on females 
was weaker (t=0.48, 5 df, p=0.62).  Our GAM analyses have isolated the 
intervention benefit to high-risk as well as low-risk males.  The small-sample 
tests limited to these groups are too sparse and provide a less-reliable 
assessment than our GAM modeling did. 
 
3.6.3 Impact on ASPD in the Second Cohort. In Cohort 2, the impact of GBG on 
ASPD was not significant.  Although much less in magnitude, GAM plots showed 
a similar pattern of benefit among individuals at the highest risk level.  
 
3.7 High School Graduation 
Using simple cross-tabulations, we found that overall high school graduation 
rates were somewhat higher for youth exposed to the GBG (72%) than for 
internal controls (64%, p=0.16) and all controls (65%, p=0.11, not correcting for 
classroom variation).  These differences were stronger among males (68% for 
GBG males, 54% for internal controls (p=0.09) and 57% for all controls (p=0.08) 
than they were for females (74% for GBG, 72% for internal controls, p=0.79, and 
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72% for all controls, p=0.63).  The differences in graduation rates were most 
striking for males in GBG first-grade classrooms who had been highly 
aggressive, disruptive (75%) compared with the highly aggressive, disruptive 
males in control classrooms (20% in internal controls, p=0.03, and 40% in all 
controls, p=0.04, unadjusted for classroom and baseline effects).  There were no 
significant differences in high school graduation rates for females regardless of 
baseline risk.   
 
3.7.1 Impact of GBG on High School Graduation Examined With Individual-Level 
Risk Factors and Classroom Variation.  For high school graduation, the best-
fitting model included significant main effects for gender, baseline aggressive, 
disruptive behavior, as well as baseline-by-intervention interaction, and a 
borderline significant gender-by-baseline interaction (p=0.10), so we examined 
the impact of GBG on high school graduation separately by gender and 
combined with covariates (see Table 9).  For both males alone and for males and 
females combined, a nonlinear GAM analysis shows significant improvement 
over its linear version.   
 
Unlike the analyses for all of the other outcomes in this article, we found that 
classroom variation in rates of high school graduation were significantly different 
from zero.  Because high school completion rates vary dramatically by social 
class and ethnicity in urban areas, we included several additional individual-level 
and contextual-level predictors as possible explanatory variables.  These 
included free or reduced-price lunch as an index of family poverty, race/ethnicity, 
classroom proportion of free or reduced-price lunch, and urban area.  There were 
two urban areas that had significantly lower levels of high school graduation than 
the other three areas (57% versus 85%; p<0.01).  Two of the three urban areas 
had high levels of poverty; every classroom from these two areas had a high 
level of free or reduced-price lunch, while every classroom from the other three 
areas had a low level of free or reduced-price lunch.  Inclusion of either urban 
area or classroom poverty reduced the classroom random effect to non-
significant (p=0.50, SD=0.007; the point estimate without this SES predictor is 
0.852, p<0.001).    
 
Whether or not these individual-level and contextual effects were included in our 
model with random classroom effects, the overall improvement introduced by the 
GBG is not significant (χ2=2.23, 3 df, p=0.53 for males and females combined, 
and similarly non-significant for males with individual and classroom poverty level 
included). We found no significant effect of the GBG either as a main effect or in 
interaction with individual-level gender, aggressive, disruptive behavior, or 
poverty, or with classroom-level poverty or aggressive, disruptive behavior.  The 
interaction of the GBG with baseline for males, shown in row 6 of Table 9, fails to 
identify any significant impact; however, there was a consistent pattern of higher 
high school graduation rates for the GBG compared with controls among those 
with high initial levels of aggressive, disruptive behavior in first grade (Figure 7).  
This pattern appeared consistently across most of the geographic regions and 
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within high aggressive, disruptive as well as low aggressive, disruptive behavior 
groups.  We found, however, that such baseline-by-intervention effects were non-
significant throughout all of our comparisons. 
 
3.7.2 Impact of GBG on High School Graduation Examined With Within-School 
Variation and Small-Sample Testing. We also conducted tests for intervention 
impact on high school graduation that explicitly took into account the blocking 
factor of school.  When we combined females and males, the Mantel-Haenszel 
continuity-corrected test that conditioned on school did not find a significant 
association between GBG and a higher probability of high school graduation 
(χ2=1.05, 1 df, p=0.30).  The corresponding small-sample test of the value of the 
log OR, accounting for school as a blocking factor, also was not significant (t=-
1.63, 5 df, p=0.16) with a 95% CI for the OR of 0.70–5.01.  For males, the 
Mantel-Haenszel test did not reach significance (χ2=2.43, 1 df, p=0.12; N=134 in 
6 schools).  The corresponding t test of the log ORs for each school was also 
non-significance (t=1.800, 5 df, p=0.13).  
 
3.7.3 Impact on Graduation in the Second Cohort For the second cohort, there 
was no significant difference between GBG and internal GBG controls on 
graduation rates, although the results favored GBG (64% verses 56% for males, 
p=0.39). 
 
3.8 Lifetime Generalized Anxiety Disorder (GAD) 
The overall rates of GAD in this sample were small and did not significantly differ 
by intervention condition based on simple cross-tabulations (2% for GBG, 3% for 
internal controls, p=0.37, and 2% for all controls, p=0.78, not controlling for 
classroom effects).  The differences for males were in a different direction (0% 
for GBG, 4% for internal control, p=0.10, and 2% for all controls, p=0.19) than 
they were for females (3% for GBG, 2% for internal controls, p=0.99, and 2% for 
all controls, p=0.52, not controlling for classroom effects). 
 
3.8.1 Impact of GBG on GAD Examined With Individual-Level Risk Factors and 
Classroom Variation. For lifetime GAD, the best-fitting model included significant 
main effects for gender, baseline aggressive, disruptive behavior, and gender-by-
intervention interaction. A nonlinear GAM model does not show significant 
improvement over its linear version; therefore, we included only linear terms in 
this logit model.  Also, increased aggressive, disruptive behavior was associated 
with higher levels of anxiety later on, and females were more likely than males to 
have GAD. 
 
Because of the interaction between gender and intervention, we performed 
separate analyses for males and females. Neither of the groups showed a 
significant effect of the GBG.  There was a trend toward lower levels of GAD for 
high aggressive, disruptive males who were exposed to GBG as compared with 
controls.   
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3.8.2 Impact of GBG on GAD Examined With Within-School Variation and Small-
Sample Testing. For small-sample testing, the paired t test for males involving 
log ORs reached a p value of 0.06 (t=-2.44, 5 df).  The Mantel-Haenszel test was 
non-significant (p=0.40).  Together, these tests are suggestive of effects of the 
GBG on males, but possibly because of the low overall base rate, they are not 
definitive. 
 
3.8.3 Impact on GAD in the Second Cohort.  In Cohort 2, the rates of GAD were 
quite similar to that in the first cohort and did not significantly differ across 
intervention condition (1.8% for GBG and 1.6% for all controls, p=0.92).  
 
3.9 Lifetime Major Depressive Disorder (MDD) 
The unadjusted rates of lifetime MDD were slightly lower overall for the GBG 
group (10%) compared with internal controls (15%, p=0.27), and compared with 
all controls (12%, p=0.52, not controlling for classroom effects).  For males’ MDD 
rates, the differences were slightly larger than those for females; male rates were 
9% for GBG versus 14% for internal controls (p=0.35) and 10% for all male 
controls (p=0.78) whereas the corresponding rates for females were 12% for 
GBG, 15% for internal controls (p=0.49) and 14% for all controls (p=0.52, not 
controlling for classroom effects).  The fact that male MDD rates are only 
modestly lower than females in this Baltimore sample is somewhat surprising.  
Research utilizing the CIDI-UM to measure MDD found that among 19-21 year 
olds of a largely Hispanic population in South Florida, females had approximately 
twice the prevalence of MDD among males (Turner and Gil, 2002), rather than 
the 50% higher rates reported here.  The gender difference in MDD rates is well 
reported in adults and has been shown to emerge in early adolescence (Weller et 
al., 2006, Wade et al., 2002, Lewinsohn et al., 1998); however relatively few 
gender comparisons exist for urban, African American populations similar to this 
study in Baltimore.  The Epidemiological Catchment Area (ECA) studies of the 
early 1990s reported adult rates of MDD to be similar between genders in 
Baltimore, while in the other five catchment areas around the country there were 
differences between genders (Romanoski et al., 1992), pointing to the possibility 
that ethnic and/or geographic differences may influence this gender difference. 
 
3.9.1 Impact of GBG on Lifetime MDD Examined With Individual-Level Risk 
Factors and Classroom Variation. For predicting MDD in males and females 
combined, the linear logistic is the best-fitting model and includes main effects for 
gender, baseline aggressive, disruptive behavior, and intervention group, plus 
two-way interactions between gender and aggressive, disruptive behavior at 
baseline, and three-way interactions. Therefore, separate analyses were 
performed for both males and females.  For males, the best-fitting model is the 
model containing fixed effects of baseline aggressive, disruptive behavior and 
intervention and incorporating random effects of the classroom. Baseline 
aggressive, disruptive behavior is a significant predictor of lifetime MDD in males 
(p=0.01). No significant effects of GBG compared with the internal control group 
were found (p=0.30).  
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The best model for females is an additive model that includes the intervention 
condition and baseline aggressive, disruptive behavior in a nonlinear fashion. 
There are also no significant effects for GBG compared with the internal control 
group (p=0.23).    
 
3.9.2 Impact on MDD in the Second Cohort. For the second cohort, the effect of 
GBG on MDD for males was marginally significant (3.6% for GBG versus 12% for 
the internal GBG control, p=0.05 without adjusting for classroom effects).  There 
was no evidence for and effect on females (12% for GBG versus 7.8% for their 
respective controls, p=0.41).  Analyses taking into account classroom variation 
did not detect a significant intervention effect. 
 

4. DISCUSSION 
The effects of GBG on young adult outcomes suggest that directing a universal 
intervention at the first grade teacher and classroom to improve socializing 
children into the role of student and classroom behavior management has both 
immediate and long-term benefits particularly for males and even more so for 
those at higher levels of aggressive, disruptive, disruptive behavior early in first 
grade.  GBG was directed at improving early mastery of appropriate student 
behavior, thereby improving the developmental trajectories and preventing a set 
of problem outcomes, mainly those that could be thought of as externalizing 
outcomes.  Table 10 summarizes our significant findings, with fitted proportions 
calculated in each intervention condition based on individual- and classroom-
level analytical models.  We emphasize these particular two-level model results 
because they incorporate our theory of individual-level maladaptive aggressive, 
disruptive, disruptive behavior embedded in the classroom social adaptational 
process involving teacher and classmates, thus providing the clearest test of our 
theory.   
 
Life course/social field theory postulates that aggressive, disruptive, disruptive 
maladaptive behavior in the social field of the classroom will lead to long term 
poor outcomes in later social fields, and that directing an intervention, such as 
the GBG, at the social adaptational classroom process will ameliorate such 
outcomes.  This central concept of the theory suggests a hypothetical 
mechanism for how this two-year intervention in first grade yielded such long-
term outcomes in young adulthood.  Children who are successfully taught how to 
master the social task demands of the first grade classroom may carry with them 
to higher age and grade levels the experience of mastery (“I can do it”).  It is also 
helpful to look back at the immediate earlier effects of the GBG to assess 
potential mechanisms for these long-term effects.  Besides the obvious 
advantages of improved behavior in first grade and during elementary school, the 
GBG also reduced off-task behavior, thus allowing teachers more 
time/opportunity to teach (Brown, 1993) and the beneficial consequences of 
mastery of academic subjects such as reading skills required for further mastery 
later on.  The results reported here are consistent with life course/social field 
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theory as regards the importance of early mastery of social task demands in the 
classroom in promoting later successful social adaptation not only in school but 
also in other main social fields. 
 
The present trial had a limited ability to carry out more detailed mediational 
models to examine specific mechanisms leading to improved child outcomes.  
We plan to report on the role of early responses to GBG in mediating long-term 
outcomes, but other analyses will be required to more fully test these and other 
mediational processes.  For example, the current third-generation trial in 
Baltimore incorporates independent observation of children’s behavior, child 
outcomes, and the quality and fidelity of implementation of teachers’ classroom 
behavioral management. 
 
The intent-to-treat analyses reported here by design examine two single 
measurement times separated by 14 years.  Thus, the malleability of the 
relationship between first grade and young adulthood is summarized in these 
analyses without a developmental examination.  That is, these analyses are 
notably blind to detecting impact through changes in growth trajectories and the 
known interrelationships of SAS and PWB over time, especially those involving 
the co-occurrence of substance use and mental disorders.  Other analyses 
reported previously (Muthén et al., 2002; Wang et al., 2005) address 
developmental questions through different forms of growth mixture analyses.  
These developmental models have demonstrated that the GBG had a greater 
impact among initially high aggressive, disruptive males through middle school.  
This impact on the initial high aggressive, disruptive males also holds up for high 
school graduation when examined with general growth mixture models, although 
the intent-to-treat analyses reported here did not reach significance. 
 
There are clear, consistent findings in the results for Cohort 1 across these 
young adult outcomes, although findings differ somewhat in the details.  We 
found that GBG had a significant and substantial impact among all of the 
externalizing behaviors. The impact of GBG was overall highest among higher 
aggressive, disruptive, disruptive first-grade males compared with less or 
moderately aggressive, disruptive, disruptive males.  In addition, the effects of 
GBG on all categories of substance abuse and dependence were consistently 
strong, whereas the effects on psychological disorders in these intent-to-treat 
analyses were consistently non-significant.  In general, risk did not increase with 
baseline aggressive, disruptive behavior for females, and for all outcomes, the 
effects appeared stronger for males than for females.    
 
Life course/social field theory does not explain gender differences in 
development or in impact of the GBG.  These GBG outcome differences suggest 
that early developmental processes that are salient for males may be different 
than those for females.  The differences may be critical in understanding the 
gender differences in developmental and in intervention outcomes, and in 
directing preventive interventions at those that are more germane to females.  
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Early aggressive, disruptive, disruptive behavior may not have the same 
developmental salience for females as for males.  We reported in 1983 on 
gender differences in the Woodlawn longitudinal study that among girls, more 
developmental continuity from first grade through adolescence was found in 
internalizing symptoms such as depression and anxiety as compared with boys.  
Among boys, early aggressive, disruptive behavior was more developmentally 
predictive of later teenage aggression and drug use from first grade to ages 16–
17 (Kellam et al., 1983; Ensminger et al., 1983).  We have noted some gender 
differences in these data; for example, the predictability of later external behavior 
problems as a function of first-grade aggressive, disruptive behavior is far 
stronger for males than females.  Such differences in predictability do not seem 
to be explained by the generally lower level of aggressive, disruptive behavior in 
girls compared with boys, although the problem may lie in our aggressive, 
disruptive, disruptive measures being more fitting for males than females.   
 
There were some other differences in impact across outcomes as well.  The two 
outcomes most closely related to illegal behavior—illicit drug abuse/dependence 
and ASPD—demonstrated the highest impact among those with the highest 
aggressive, disruptive behavior in first grade. The effects on males’ high school 
graduation resembled that for ASPD, but the effect was not significant.  One 
distinction concerning high school graduation compared with other outcomes was 
that community SES played an important predictive role.  It may be that the 
effects of the GBG in schools with high poverty are difficult to detect because of 
other major influences.  It should also be kept in mind that in contrast to the 
externalizing outcomes, high school graduation may depend more on the course 
of aggressive, disruptive, disruptive behavior, not merely the rating of it in the fall 
of the first grade.  In any case, more research is needed to explain the variation 
at the community level combined with the impact of GBG. 
 
We found null effects of GBG on anxiety and depressive disorders.  Similar to 
findings in our previous studies, we note that at a population level, early 
antecedents of depressive and anxious symptoms are distinct from those of 
externalizing behaviors (Kellam et al., 1983).  We note that the pattern of impact 
on GAD, although non-significant, is intriguing. Because the statistical power in 
these models depends on the prevalence of the outcome (as well as the strength 
of association between baseline aggressive, disruptive behavior and the 
outcome), the low frequency of GAD may partly explain why we failed to find 
effects for this outcome.  By using symptom- and/or syndrome-level measures, 
we may well find significant impacts of intervention on internalizing psychiatric 
disorders.  Furthermore, GBG may have an impact on depression or anxiety 
disorders through a reduction in co-occurrence and co-morbidity, a topic we will 
examine more directly later.  Because these other analyses will follow, we have 
not used any corrections for multiple comparisons or individual-level analyses 
here.  It is likely that the statistical analyses reported here are not independent 
across outcomes.   
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For the second cohort, we concluded that there was a somewhat dissimilar 
pattern of replication of beneficial GBG findings for illicit drug abuse/dependence.  
In Cohort 2 the impact was the strongest at the lower levels of aggressive, 
disruptive, disruptive behavior while in Cohort 1 the effect was apparent across 
all levels and strongest at the higher levels of aggressive, disruptive, disruptive 
behavior.  Furthermore, there was a similar pattern of GBG benefit for regular 
smoking, but it was non-significant.  There is a suggestion of beneficial impact on 
males’ MDD rates.  The second cohort analyses for other outcomes yielded null 
findings.  There are two major hypotheses for these diminished findings in the 
second cohort.  First, GBG showed a much reduced effect on short-term 
aggressive, disruptive, disruptive behavior in the second cohort compared with 
the first, and our earlier finding of the impact of GBG on adolescent smoking 
appeared not to be mediated through aggressive, disruptive behavior (Kellam 
and Anthony, 1998).  We hypothesize that GBG was implemented in the second 
cohort with less precision than it was in the first cohort because we did not have 
in place sufficient mentoring and monitoring procedures, resulting in two types of 
consequences: a diminished impact and a shift in impact.  If this reasoning is 
correct, it would explain the less significant impact and/or a shift in which children 
were benefited from more highly aggressive, disruptive to less aggressive, 
disruptive in the second cohort.  Another important area for further study is the 
weaker relationship in the second cohort between aggressive, disruptive 
behavior in first grade and adult behavioral outcomes.  There is a hypothetical 
statistical explanation for these diminished findings in the second cohort.  
Classroom variability and heterogeneity across the three control conditions were 
markedly higher in the second cohort compared to the first so that statistical 
power was reduced.    
 
Although we did not measure the quality of GBG implementation in this first 
generation of trials, we strongly hypothesize that the GBG must be carried out 
with precision including continuing mentoring and monitoring.  In the second 
generation of trials in the early 1990s where we did measure implementation, the 
results revealed marked reduction in impact when that intervention (combined 
classroom behavior management and enhanced curriculum/instruction) was 
done with less precision (Ialongo et al., 1999).  This problem of low sustainability 
without continuing mentoring and monitoring is being reported by other 
investigators and is the new research frontier as we move through the phases of 
prevention research from efficacy through effectiveness into the problem of 
sustainability of new practices and ultimately into system-wide fidelity as 
programs are disseminated (Elliott and Mihalic, 2004; Hallfors and Godette, 
2002).  Olds and colleagues (2003) have reported success using an ongoing 
monitoring system that provides information on fidelity to mentors as well as to 
the researchers who remain in close partnership with agencies carrying out the 
Nurse-Family Partnership program.  In the current, third-generation GBG trial in 
Baltimore, we are testing a multilevel mentoring and monitoring structure while 
we move the program toward dissemination as the data warrant.    

 

 32



 

From a prevention science and policy perspective there are important lessons if 
these results are replicated in places other than Baltimore.  First, the overall 
strategy of directing a universal intervention at a shared antecedent of a set of 
later problem outcomes appears to have been successful.  This success 
provides grounds for real optimism that universal prevention strategies such as 
the GBG can be done early and economically and can address a set of 
outcomes, not just one at a time. The importance of this finding cannot be 
overemphasized.  It suggests that each problem outcome may not require a 
separate early preventive intervention, but that a set of outcomes can respond to 
an intervention aimed at a single shared antecedent risk factor. 
 
Second, the GBG generally had its strongest effect on the highest-risk youth.  
We have reported elsewhere that such children, particularly males in highly 
aggressive, disruptive, disrupted classrooms, are the children most at risk for 
continuing and later problem behavior (Kellam et al., 1998a).  Providing the 
teacher with tools for socializing children into the role of student and managing 
his or her classroom appears to reduce the high risk for these early aggressive, 
disruptive, disruptive children, and demonstrates the utility of this universal 
intervention for maintaining such children in the mainstream classroom and 
helping them to develop successfully.   
 
Third, the results point to new areas for training new teachers and in-service 
training for more experienced ones.  Teachers are not as often trained in 
classroom behavior management as these results strongly suggest they should 
be. Our data indicate that up to half of the teachers are not prepared to manage 
their first-grade classrooms effectively, and effective tools such as the GBG can 
and must be provided to teachers (Kellam et al., 1998a).  
 
Fourth, the results underline the vital importance of the first-grade classroom as a 
social field where developmental trajectories are displayed and further shaped 
beyond the earlier social fields of family or preschool settings. This is in no way 
meant to deny the importance of earlier interactions between parents and 
children and preschool teacher and students.  Social adaptation in first grade left 
to itself without intervention is strongly predictive of later social adaptation, but by 
first grade there is still considerable malleability—room for improvement—
particularly among higher-risk males.  Universal interventions in the first-grade 
classroom can be decisive in setting the direction for life course in school and 
beyond.  The strength and clarity of the impact of this precisely directed early 
intervention emphasizes the validity of early universal interventions in this critical 
social field.  Finding the most salient early antecedents for girls will allow 
extending the testing of this strategy.  
 
Fifth, continual monitoring and mentoring at multiple levels of a school district are 
likely requirements of moving to high levels of sustained effectiveness in 
interventions in classrooms. The No Child Left Behind Act of 2001 (PL 107-110) 
emphasizes information systems that can play a vital role in monitoring and 
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mentoring. The current high level of attention being paid to measuring school 
building levels of achievement should also focus on classrooms and individual 
children at the micro level, as well as to city- and statewide information systems 
at the more macro levels.  A multilevel monitoring system can provide a 
framework for understanding what problems exist and where.  Randomized field 
trials can provide answers to what works, for which children, under what 
circumstances.  Such trials should be conducted within a multistage 
epidemiological framework, however.  Statewide information systems allow for 
demographic epidemiology of where the nonrandom distribution of problems is 
occurring.  A second-stage representative sample can provide a sampling frame 
for causal modeling to examine potential early risk factors that are then potential 
targets for preventive interventions.  The third stage, the randomized field trial, 
can then be conducted on a representative third-stage sample directed at the 
early antecedent.   
 
In the end, there is still a great need for replicating the GBG and other universal 
prevention programs in other school districts with similar and different social, 
ethnic, and economic characteristics.  Even as we produce evidence of effective 
programs, we face new challenges: how to sustain teacher practices over 
consecutive cohorts of children and how to go to scale within and across school 
districts.  Such questions need to be addressed at the same time that we are 
replicating trials of the GBG and other programs in different contexts.  We have 
already learned in this first-generation trial that merely training teachers for 1 
year is not sufficient support to sustain new practices.  The third-generation trial 
under way in Baltimore is testing a multilevel mentoring and monitoring structure, 
and similar and different designs for dissemination are needed.  How to test 
these emerging designs is a challenge to the public health prevention and 
education research fields.  
 
Ultimately, prevention research in the public education and public health fields 
needs to be integrated.  The risk factors for outcomes in each field overlap and 
are in many cases the same.  Both require basic partnerships between scientists 
and school districts.  This particular study is the product of such a partnership. To 
develop a design and carry out randomization at multiple levels as described 
here required a continuing partnership with the BCPSS, just as was required in 
the early Woodlawn studies beginning in 1964 (Kellam, 2000).  The studies 
reported here and elsewhere from the Baltimore partnership have been based on 
strong mutual self-interests of the BCPSS, the families and their children, and the 
researchers.  We have functioned over the 21 years of our work together as a 
research and development arm of BCPSS, while carrying out basic and applied 
prevention research.  The ongoing third-generation trial in Baltimore is part of the 
BCPSS Master Plan, and it represents the kind of real-world mutual benefit that 
can occur with such a partnership. 
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TABLES 
Table 1 
GBG and Internal GBG Control comparability on baseline variables (N=407) 
Baseline Variable GBG Means 

(SD)  
Internal GBG Control 
Means (SD)  

p-value 

Aggressive, disruptive 
behavior* 

2.06 (1.18)  2.01 (0.92) 0.30 

Shy behavior* 2.47  (1.03) 2.48 (0.75) 0.43 
Concentration 
problems* 

2.89  (1.5) 3.13 (1.14) 0.73 

Anxiety** 0.47 (0.2) 0.49 (0.22) 0.17 
Depressive 
symptoms** 

0.47 (0.32) 0.60 (0.35) 0.01 

Reading 
achievement† 

263.66  (35.88) 259.54 (28.19) 0.84 

Mathematics 
achievement† 

302.65  (67.83) 301.37 (60.6) 0.94 

Classroom size†† 29.75  (5.99) 28.17  (6.68) 0.66  
Free or reduced-price 
lunch status 

51% 53% 0.30 

*rated by teacher 
**self-rated 
†standardized achievement rating 
†† within schools and across design conditions 
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Table 2 
Presence of Baseline Teacher Ratings and Young Adult Follow-up Status for 
Children Present in Fall of First Grade, 1985 (N=922) 
Factor  (percent of sample)    
 n Teachers’ 

Ratings4 (%)
Interviewed at Young 
Adult Follow-up (%) 

Overall 922 826 (90%) 689 (75%) 
Gender  p=0.62 p<0.001 

Male (50%) 462 412 (89%) 307 (66%) 
Female (50%) 460 414 (90%) 382 (83%) 

Intervention condition  P<0.001 p=0.81 
Internal GBG 
control (18%) 

169 149 (88%) 126 (75%) 

Internal ML control   
(22%) 

205 191 (93%) 153 (75%) 

External control (34%) 310 255 (82%) 227 (73%) 
GBG (26%) 238 231 (97%) 183 (77%) 

Urban area  p<0.001 p<0.001 
Greek/Italian, 
low/middle class (14%) 

126 114 (90%) 82 (65%) 

African American, very 
poor (26%) 

243 231 (95%) 187 (77%) 

African American, low–
middle class (21%) 

194 170 (88%) 156 (80%) 

African American/white, 
middle class (23%) 

211 173 (82%) 166 (79%) 

White, middle class 
(16%) 

148 138 (93%) 98 (66%) 

School lunch  p=0.54 p=0.13 
Free or reduced price 
(47%) 

426 379 (89%) 329 (77%) 

Not free or reduced 
price (53%) 

490 442 (90%) 357 (73%) 

    
 Mean for 

followed up 
(SE) 

Mean for 
attritted 
(SE) 

p-value 

Youth baseline measures5    
Aggressive, disruptive 
behavior* (76%) 

1.88 (0.04) 1.96 (0.08) 0.32 

Shy behavior* (76%) 2.61 (0.04) 2.69 (0.07) 0.38 

                                                 
4Fall of 1st Grade, 1985 
5proportion measured that were followed up in young adulthood 
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Concentration 
problems* (76%) 

2.93 (0.05) 3.01 (0.10) 0.48 

Anxiety** (77%) 0.477 
(0.008) 

0.497 
(0.016) 

0.23 

Depressive 
symptoms** (77%) 

0.540 
(0.014) 

0.578 
(0.025) 

0.20 

Reading achievement† 
(75%) 

259.0 (1.4) 256.3 (2.2) 0.31 

Math achievement† 
(75%) 

302.6 (2.4) 309.4 (4.4) 0.16 

*rated by teacher 
**self-rated 
†standardized achievement rating 
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Table 3 
GLMM Model for Lifetime Illicit Drug Abuse/Dependence among Males (N=269 
students, 31 classrooms) 
 Coefficient (SE) df t-value p-value 
Fixed Effects     

Intercept -1.442 (0.396) 237 -3.642 <0.0001
Baseline 1.200 (0.299) 237 4.019 <0.0001
GBG vs. internal GBG 
control (Tx1) 

-0.999 (0.450) 27 -2.221 0.035 

External control vs. 
internal GBG control 
(Tx2) 

-0.211 (0.403) 27 -0.525 0.604 

Internal ML control vs. 
internal GBG control 
(Tx3) 

-0.130 (0.448) 27 -0.291 0.773 

   
 SD p-valuea  
Random Effects   

Classroom 0.003 0.488 
afor testing zero variance 
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Table 4 
Model for Lifetime Illicit Drug Abuse/Dependence among Females (N=345 
students, 31 Classrooms) 
 Coefficient (SE) df t-value p-value 
Fixed Effects     

Intercept -2.858 (0.588) 313 -4.864 <0.0001
Baseline 0.337 (0.467) 313 0.722 0.471 
GBG vs. internal GBG 
control (Tx1) 

0.232 (0.637) 27 0.365 0.718 

External control vs. 
internal GBG control 
(Tx2) 

0.697 (0.610) 27 1.142 0.263 

Internal ML control vs. 
internal GBG control 
(Tx3) 

0.581 (0.653) 27 0.890 0.381 

   
 SD p-valuea  
Random Effects   

Classroom 0.008 0.477 
afor testing zero variance 
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Table 5 
GAMM for Lifetime Alcohol Abuse/ Dependence for Males and Females (N=621 
students, 31 Classrooms) 
Type of Effect  
 

Effect  
(variable name) 

Coefficient 
(Logit) 

SE z-value p-value 

 Intercept 0.284 0.423 0.671 0.503 
Fixed Main Effect      
1 Gender Female vs. male 

(gender) 
-1.121 0.236 -4.741 0.000 

2 Intervention 
Main Effect 
(adjusted) 

GBG vs. internal 
GBG controls 
(Tx1) 
 

-0.699 0.349 -2.006 0.045 

3 Contrasts 
among 
Control 
Groups 

External controls 
vs. internal GBG 
controls (Tx2) 

0.112 0.309 0.361 0.719 

4  Internal ML 
controls vs. 
internal GBG 
controls (Tx3) 

-0.383 0.356 -1.075 0.283 

      
 Nonlinear Terms 

(variable name) 
Effects df χ2 p-value 

Fixed Nonlinear 
Effects 

     

5 Baseline 
aggressive, 
disruptive 
behavior  

 
Total 
baseline 

 
3 

 
7.034 

 
0.070 

  Linear 
(baseline) 

1 2.534 0.111 

  Smooth 
(baseline) 

2 4.500 0.105 

      
 Effect Name SD p-valuea

Random Effects    
10 Classroom Classroom level 0.004 0.500 
afor testing zero variance 
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Table 6 
GLMM for Males Smoking ≥10 Cigarettes/Day (N=278 students) 
 Coefficient (SE) df t-value p-value 
Main Effects     

Intercept -4.435 (1.239) 243 -3.579 0.000 
Baseline 3.306 (1.144) 243 2.889 0.004 
GBG vs. internal GBG control 
(Tx1) 

2.977 (1.441) 27 2.066 0.049 

External control vs. internal 
GBG control (Tx2) 

3.234 (1.345) 27 2.404 0.023 

Internal ML control vs. internal 
GBG control (Tx3) 

2.713 (1.376) 27 1.972 0.059 

Interaction Effects     
Tx1  by baseline -6.919 (2.094) 243 -3.304 0.001 
Tx2  by baseline -3.848 (1.273) 243 -3.022 0.003 
Tx3  by baseline -2.869 (1.313) 243 -2.184 0.030 

   
 SD p-valuea

Random Effects   
Classroom 1.048 0.196 

afor testing zero variance 
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Table 7 
GLMM for Females Smoking ≥10 Cigarettes/Day (N=348 students) 
 Coefficient (SE) df t-value p-value 
Main Effects     

Intercept -4.435 (0.955) 316 -4.646 0.000 
Baseline 1.338 (0.479) 316 2.790 0.006 
GBG vs. internal GBG control 
(Tx1) 

0.680 (1.133) 27 0.601 0.553 

External control vs. internal 
GBG control (Tx2) 

1.465 (1.073) 27 1.365 0.183 

Internal ML control vs. internal 
GBG control (Tx3) 

0.705 (1.196) 27 0.589 0.561 

   
 SD p-valuea

Random effects   
Classroom 1.562 0.248 

afor testing zero variance 
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Table 8 
GAMM for ASPD for Males and Females (N = 629 Students, 31 Classrooms) 
Type of Effect Effect (Variable Name) Coefficient 

(Logit) 
SE z-value p-value 

 Intercept 0.320 0.894 0.359 0.720 
Fixed Main Effects     
1 Gender Female vs. male (gender) -0.578 0.435 -1.328 0.185 
2 Intervention 

main effect 
(adjusted) 

GBG vs. internal GBG 
controls (Tx1) 
 

-2.946 1.026 -2.872 0.004 

3 External controls vs. 
internal GBG controls 
(Tx2) 

0.103 0.707 0.146 0.884 

4 

Contrasts 
among 
control 
groups 
 

Internal ML controls vs. 
internal GBG controls 
(Tx3) 

-0.807 0.729 -1.106 0.269 

     
 Effects df χ2 p-value 
Fixed Nonlinear Effects 

Nonlinear terms (variable name)    
5 Baseline aggressive, 

disruptive behavior 
(baseline) 

Total baseline 
Linear (baseline) 
Smooth (baseline) 

3 
1 
2 

7.978 
7.668 
0.310 

0.046 
0.006 
0.856 

6 Gender * baseline 
aggressive, disruptive 
behavior 

Total gender * baseline 
Linear (gender * baseline)
Smooth (gender * 
baseline) 

3 
1 
2 

3.222 
1.202 
2.020 

0.359 
0.272 
0.364 

7 Baseline * GBG vs. 
internal control (Tx1) 

Total Baseline * Tx1 
Linear(Baseline * Tx1) 
Smooth (Baseline * Tx1) 

3 
1 
2 

9.106 
1.184 
7.922 

0.028 
0.277 
0.019 

8 Baseline * External vs. 
internal GBG control 
(Tx2) 

Total baseline * Tx2 
Linear (baseline * Tx2) 
Smooth (baseline*Tx2) 

3 
1 
2 

1.582 
0.552 
1.030 

0.663 
0.458 
0.598 

9 Baseline *  Internal 
MLcontrol  vs. internal 
GBG control (Tx3) 

Total  baseline * Tx3 
Linear (baseline * Tx3) 
Smooth (baseline * Tx3) 

3 
1 
2 

3.292 
3.276 
0.016 

0.348 
0.070 
0.992 

 
 Effect Name SD p-valuea

Random Effects 
10 Classroom Classroom level 0.005 0.500 
afor testing zero variance 
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 Table 9 
GAMM for High School Graduation for Males (N=278 students, 31 Classrooms) 
Type of Effect Effect  (Variable Name) Coefficient 

(Logit) 
SE z-value p-value 

 Intercept 0.446 1.090 0.409 0.683 
Fixed Main Effects 
Row 1 Poverty Free lunch indicator -0.837 0.400 -2.092 0.037 
2 Urban region 2 Urban region 2 vs. urban 

region 1 
0.411 0.568 0.724 0.470 

3 Urban region 3 Urban region 3 vs. urban 
region 1 

0.674 0.546 1.235 0.218 

4 Urban region 4 Urban region 4 vs. urban 
region 1 

1.575 0.532 2.958 0.003 

5 Urban region 5 Urban region 5 vs. urban 
region 1 

2.653 0.666 3.984 0.000 

2 Intervention 
main effect 
(adjusted) 

GBG vs. internal GBG 
controls (Tx1) 
 

0.402 1.332 0.302 0.763 

3 External controls vs. 
internal GBG controls 
(Tx2) 

-1.593 1.244 -1.281 0.201 

4 

Contrasts 
among control 
groups 
 Internal ML controls vs. 

internal GBG controls 
(Tx3) 

-0.679 1.234 -0.550 0.583 

     
 Effects df χ2 p-value 
Fixed Nonlinear Effects 

Nonlinear Terms (Variable Name)    
5 Baseline aggressive, 

disruptive behavior 
(baseline) 

Total baseline 
Linear (baseline) 
Smooth (baseline) 

3 
1 
2 

2.074 
0.942 
1.132 

0.557 
0.332 
0.568 

6 Baseline * GBG vs.  
internal control (Tx1) 

Total baseline * Tx1 
Linear (baseline * Tx1) 
Smooth (baseline * Tx1) 

3 
1 
2 

0.228 
0.128 
0.100 

0.973 
0.721 
0.951 

7 Baseline * External vs. 
Internal GBG control 
(Tx2) 

Total baseline * Tx2 
Linear (baseline * Tx2) 
Smooth (baseline * Tx2) 

3 
1 
2 

1.994 
0.032 
1.962 

0.574 
0.858 
0.375 

8 Baseline *  Internal 
MLcontrol vs. Internal 
GBG control (Tx3) 

Total  baseline * Tx3 
Linear (Baseline * Tx3) 
Smooth(Baseline*Tx3) 

3 
1 
2 

1.024 
0.136 
0.888 

0.795 
0.712 
0.641 

     
  Effect Name SD p-valuea

Random Effects 
9 Classroom Classroom level 0.007 0.500 
afor testing zero variance 
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Table 10 
Comparison of Rates of Young Adult Outcomes for GBG and Internal Controls 
 
Outcome 

 
GBG, % 

 
Controls, % 

Relative Risk for GBG 
Compared With Controls, % 

 
p-value 

Lifetime illicit drug use     
Males 19 38 50 0.035 

Lifetime alcohol 
abuse/dependence 

    

All 13 20 65 0.04 
Smoking ≥10 
cigarettes/day 

    

Males 7 17 41 0.05 
ASPD     

All 17 25 68 0.07 
Highly Aggressive, 
disruptive  

41 86 48 0.02 
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FIGURE LEGENDS 

Fig. 1.  Impact of GBG vs. all 3 controls on drug abuse/dependence disorder by 
baseline aggressive, disruptive behavior for males and females. 
 
Fig. 2.  Impact of GBG vs. all 3 control groups combined on drug 
abuse/dependence disorder by baseline aggressive, disruptive behavior for 
males. 
 
Fig. 3.  Impact of GBG vs. all 3 control groups combined on drug 
abuse/dependence disorder by baseline aggressive, disruptive behavior for 
females. 
 
Fig. 4.  Impact of GBG vs. all 3 controls on alcohol abuse/dependence disorder 
by baseline aggressive, disruptive behavior for males and females. 
 
Fig. 5.  Impact of GBG vs. all 3 controls on regular smoking by baseline 
aggressive, disruptive behavior for males. 
 
Fig. 6.  Impact of GBG vs. all 3 controls on ASPD by baseline aggressive, 
disruptive behavior for males and females. 
 
Fig. 7.  Impact of GBG vs. all 3 control groups on completed high school by 
baseline aggressive, disruptive behavior for males. 
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Fig. 1. 
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Fig. 2. 
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Fig. 3. 
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Fig. 4. 
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Fig. 5. 
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Fig. 6. 
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Fig. 7 
 

 

0

.2

.4

.6

.8

1.0

1 2 3 4 5 6

P
ro

ba
bi

lit
y 

of
 C

om
pl

et
ed

 H
S

Teacher Ratings of Aggression: Fall of 1st Grade

GBG (n =  75 )
Internal GBG Control (n =  47 )
External Control (n =  90 )
Internal ML Control (n =  66 )

 

 
 

 60


	1. INTRODUCTION
	2.4 Comparison at Baseline and Attrition by Intervention Gro

	During the last 21 years this research has been supported by

