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Abstract
The current study identified risk factors associated with childhood externalizing
disorders. Intervention outcomes of children that took part in a community-based,
early childhood prevention project, Better Beginnings Better Futures, were studied
longitudinally from Grade 3 to Grade 6. Three intervention sites in Ontario
(Cornwall, n = 108; Sudbury, n = 134; Highfield, n = 131) and two matched
comparison sites in Ontario (Ottawa-Vanier, n = 116; Etobicoke, n = 87) were
examined. Risk factors examined at multiple levels of analysis, including the
individual, family, and community levels of analysis, were considered. It was
expected that higher risk children would respond more to the intervention. Data were
examined using both a variable-oriented analyses (multiple regression) and a person-
oriented analysis (regression decision tree analytic strategy) with respect to parent
and teacher-rated measures of childhood externalizing disorder. Neither of these two
statistical approaches revealed the effectiveness of programs for high-risk subgroups.
Regression decision tree analyses revealed that comparison sites had equivalent
childhood externalizing disorder outcome scores as seen in intervention sites. This
may have been due to intervention programming in these comparison communities
thereby leading to a narrowing of differences between the intervention and
comparison sites. Both approaches found a number of different risk factors for

externalizing disorders.
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Introduction

The Better Beginnings, Better Futures (Better Beginnings) project was created
as a response to the need for research on the prevention of children’s mental health
problems in Ontario. This longitudinal prevention policy research demonstration
project had the purpose of providing information on the effectiveness of a universal
approach to prevention as a policy for children. This community-based primary
prevention policy initiative in Ontario (funded by the Government of Ontario in 1990)
was designed to prevent emotional and behavioural problems and promote positive
development in young children, to improve family and neighbourhood characteristics,
to link effectively with existing services, and to involve local residents in project
development and implementation. This is the first study in Canada that focuses on
long-term outcomes of a universal prevention program for children. The projects’
findings will have important implications for the national children’s agenda, a
federal-provincial initiative to establish effective programs for early childhood
development.

Eight disadvantaged communities in Ontario make up the Better Beginnings
intervention sites. Five of the Better Beginnings communities (the younger child
sites) focus on children from birth to age four with approximately 3,000 children and
their families, and three of the Better Beginnings sites (the older child sites) focused
on children from four to eight years old with a total of approximately 1,500 children
and families (Peters et al., 2004). This study considers only the three older child
sites which have two matched comparison sites for the purpose of examining the

outcomes of the prevention program comparison. The three older child sites received



school-based programs and enriched child care programs as these programs were
mandated by the government funders. Based on locally identified needs and available
resources, additional programs for children and their families were provided.
Therefore, substantial variation in programming and emphasis occurred at each site.
Better Beginnings® universal approach to prevention involved all children in the age
group in the disadvantaged neighbourhood, not just those identified as being at
highest risk (Peters et al., 2004).

Several phases of project development/implementation have taken place. A
project development phase (starting in 1991) in each of the eight intervention sites
took two to three years. This project development phase focused on citizen
engagement and planning. The next phase of the project, the demonstration phase,
started in 1993-94 when children were in Junior Kindergarten. This demonstration
phase covered the first five years in which programs were fully operational until
1997-98 when children were in Grade 3. This demonstration phase of the Better
Beginnings intervention in the older child sites had short-term outcomes that were
very positive, showing significantly lower rates of behavioural problems in Better
Beginnings children compared with children in two comparison groups (Peters et al.,
2004).

Presently follow-up research considering the impact of the intervention after
demonstration phase, when programming is no longer provided for the longitudinal
sample, is being conducted. A medium-term follow-up report was recently written
that investigated progress since the short-term outcomes report which had considered

child and family outcomes in the time period of Grade 1 to Grade 3. This recent



medium-term follow-up report considered the time period of Grade 3 to Grade 6
when programming was no longer provided (post demonstration phase).

The recent medium-term follow-up of the Better Beginnings intervention was
completed to determine the effects of the Better Beginnings program on Grade 6
children and their families three years after the end of the program. Results from this
medium-term follow-up indicated that there were no overall intervention effects seen
for childhood externalizing disorders (Peters et al., 2005). However, significant
effects of an intervention may be limited to certain sub-groups of individuals. The
goals of the present archival study were to determine whether or not the Better
Beginnings intervention had greater or lesser impact on high-risk groups, and if so,
what the particular risk variables are that moderate program effectiveness. This study
used longitudinal data collected for the Better Beginnings prevention project (Peters
et al., 2000). Predictor variable (risk factors) effects on childhood externalizing
disorder in Better Beginnings intervention and comparison sites were investigated.

Literature Review

This literature review defines externalizing disorders and describes the
concepts of prevention, ecological model, and differential effectiveness. A review of
literature pertaining to risk factors associated with childhood externalizing disorders
follows.

Externalizing Disorders

The revised third edition of the Diagnostic and Statistical Manual of the

American Psychiatric Association (DSM-III-R which was used to assess childhood

externalizing disorders at the outset of Better Beginnings study)(American



Psychiatric Association [APA], 1987), identifies three specific behaviour disorders
that constitute externalizing disorders or disruptive behaviour disorders. This triad
includes attention deficit hyperactivity disorder (ADHD), oppositional defiant
disorder (ODD), and conduct disorder (CD). Children with ADHD experience
inattention, impulsivity, and overactivity to the degree that these symptoms are
considered excessive in comparison with their peers. ODD is characterized by a
pattern of defiant, negativistic, and noncompliant behaviour. Children with ODD lose
their temper frequently, argue with adults, actively defy or refuse adult requests, place
blame on others, deliberately annoy others, are often angry and resentful, swear, and
are spiteful or vindictive. Such symptoms must be exhibited more frequently than
same age peers and over a period of six months. CD is differentiated from other
disorders primarily by the severity of symptoms, which usually result in the violation
of another’s rights (e.g., fighting, stealing) and/or the destruction of property (e.g.,
setting fires). ODD is contrasted with CD in that symptoms associated with ODD
typically do not violate the rights of others. However, many children may receive
dual diagnoses of these externalizing disorders.
Prevention of Externalizing Disorders

Many young children in Canada suffer from behavioural problems (Boyle et
al.,1987) which have been considered to have negative long-term outcomes
(Harrington, Fudge, Rutter, Pickles & Hill, 1991; Klein & Mannuzza, 1991; Lahey,
Loeber, Quay, Frick, & Grimm, 1997; Reid, Patterson & Snyder, 2002; Simeonsson,
1994). These negative outcomes, such as serious delinquency in adolescence and

antisocial personality disorder and criminal behaviour in adulthood are common for



children with externalizing disorders as there is considerable stability of such serious
behaviour problems over the lifespan (Barkley, Fischer, Edelbrock & Smallish, 1991;
Herbert, 1987; Klein et al., 1991; Offord & Bennett, 1994; Patterson, Reid & Dishion,
1992). Also, these childhood disorders have proved resistant to a variety of
treatments (Kazdin, 1995). This resistance may be particularly evident when
interventions are not implemented until such behaviours as severe physical aggression
or criminal behaviour occur (Fischer, Barkley, Fletcher & Smallish, 1993;
Simeoensson, 1994).

Many experts have concluded that primary prevention interventions are the
best approach to mitigating the negative effects of childhood externalizing disorders
(Boyle & Offord, 1990; Offord et al., 1994). The goal of primary prevention of
externalizing disorders is to lower the incidence or onset, rather than to treat
occurring cases of the problem (secondary prevention) or its sequelae (tertiary
prevention). Primary prevention strategies focus on both risk and protective factors
that have been identified as having a strong relationship with the problem. Primary
prevention interventions seek to modify these risk and protective factors. This is
done by either increasing the factors that protect against externalizing disorders or by
decreasing the risk factors. Three types of primary prevention have been proposed by
the Institute of Medicine (Nelson & Prilleltensky, 2005). These three types of
primary prevention are Universal, Selected, and Indicated. Universal primary
prevention interventions are focused on the entire community. In contrast, selected
primary prevention intervent‘ions focus on high-risk individuals or subgroups within a

community. Finally, indicated primary prevention interventions are focused on high-



risk individuals in a community that are showing symptoms or biological markers for
a disorder (Nelson & Prilleltensky, 2005).

Although primary prevention interventions may be costly, this approach is
more likely to save money in the long run (Nelson & Prilleltensky, 2005), as
externalizing disorders have been found to be costly to treat as well as having
negative outcomes for children, schools, communities, and society (Simeonsson,
1994). Also, treatment costs associated with current prevalence rates of mental health
problems are challenging to finance. A province-wide survey of mental health
disorders in children aged four to 16 years, the Ontario Child Health Study, showed
prevalence rates of externalizing disorder in males of 9.3% and in females of 2.6%
(Government of Ontario, 1989). Furthermore, professional human resources are not
able to meet such a high need for individual treatment of such externalizing disorders.
In fact, the Ontario Child Health Study showed that only a small minority of children
with a mental health problem had received social or mental health services in the
previous six months. This children’s mental health survey also emphasized the need
for primary prevention of children’s mental health problems due largely to the high
prevalence of child mental health disorders found in the study and to the large
proportion of children in Ontario who were not receiving necessary treatment. The
Better Beginnings project was created as a response to the need for research on
prevention of children’s mental health problems in Ontario.

Ecological Model
A developmental ecological model (Bronfenbrenner, 1979, 1988) has guided

much of the work on child, family, parent, and community effects on child



development and children’s mental disorders (Essau, 2003). This ecological
metaphor has also been emphasized in the work of community psychologists who
believe that this emphasis on people in the context of social systems is much more
accurate than the traditional psychological viewpoint that focuses on the individual.
The ecological metaphor has been defined as the interaction between individuals and
the multiple social systems in which they are embedded (Nelson & Prilleltensky,
2005).

Simeonsson (1994) stated that primary prevention interventions for
externalizing disorders that have an integrated approach address the personal,
familial, school, and community variables and the interactions among them that are
necessary to have significant preventive effect on these disorders. The Better
Beginnings project implémented programs designed to impact the components of an
ecological model of human development (Bronfenbrenner, 1979) that emphasize a
comprehensive view of children’s development (Figure 1) including parent, family,
neighbourhood, school and cultural/societal factors that directly and indirectly
influence children’s development (Peters et al., 2003). This study also followed an
ecological model and considered risk predictor variables at multiple levels of analysis
including the individual, family, and community levels of analysis. An ecological
framework of the predictor variables to be investigated in this study is found in Table
1. Finally, this study considered the prevention of child externalizing disorder at both

home and school.



NEIGHBORHOOD

Figure 1. Better Beginnings Better Futures Ecological Model of Child Development
(Peters et al., 2003).



Table 1

Risk Predictor Variables Within An Ecological Framework

Level of Analysis Factor Type Predictor Variable
Child Child Factors Gender of Child
Social Skills
Parent/Family Family and Monthly Income
Parenting Unemployment Status
Maternal Education Level
Single Parent Status
Parenting
Family Functioning
Parent Factors Stressful Life Events
Social Support
Maternal Depression
Immigration Main Home Language
Factors Maternal Immigrant Status
Neighbourhood/ School Factors School Climate
Community Parent’s Rating of Child’s School
Parent’s Rating of Relationship
with Child’s
Teacher/Involvement in
School
Neighbourhood/ Neighbourhood Activities
Community Use of Programs
Factors Sense of Community
Perceived Quality of

Neighbourhood/Neighbourhood
Satisfaction
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Differential Effectiveness

Due to the parent and local resident involvement in developing Better
Beginnings programs to meet specific local needs, differences in programs offered
and differences in intervention outcomes resulted at each Better Beginnings site
(Peters et al., 2004). However, differences in intervention outcomes may also be due
to the fact that effectiveness of intervention may be limited to certain subgroups.
When examining the effects of intervention, some research has shown that comparing
a control and an intervention group may not show significant differences. Instead,
significant effects of an intervention may be limited to certain sub-groups of
individuals. For example, the Elmira (New York) Nurse Home Visitation Program
found that the intervention provided little short-term benefit to the entire sample of
participants, but found benefits for the neediest of families, specifically low income
and unmarried women (Olds, Henderson, Kitzman, Eckenrode, Cole & Tatelbaum,
1999). Another home-based parent training intervention, conducted by Field,
Widmayer, Stringer, and Ignatoff (1980), was not equally effective with all
participants (mothers and their preterm infants). This intervention proved to be most
effective for preterm infants of teenage mothers, as compared to preterm infants of
adult mothers. Findings from SAFE Children, a family focused prevention
intervention targeting first grade children and their families living in inner-city
neighborhoods in Chicago, indicated differential effects of the intervention as well.
Intervention effects for family structure (which refers to the organization of the

family, clear rules, boundaries between a family’s generations, and defined roles) and
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parent involvement in school were found to be stronger in families living in the most
devastated inner-city communities (Gorman-Smith & Henry, 2002).

Furthermore, intervention effects of the Infant Health and Development
Program were seen in children of mothers with high school education or less, whereas
children of mothers who attended college did not benefit from the intervention
(Brooks-Gunn, Gross, Kraemer, Spiker & Shapiro, 1992). Finally, a study
concerning the moderating effects of neighborhood and family characteristics on the
effectiveness of a prevention program targeting conduct problems, Fast Track,
demonstrated variation in program impact. Effectiveness of the intervention was seen
in children who lived in less poor and dangerous neighborhoods for measures of both
child aggression and depression levels. However, for a measure of social
competence, effectiveness of the intervention was seen in children who were African
American and who lived in more dangerous neighbourhoods (Pinderhughes & Nix,
2002). In the Better Beginnings medium-term follow-up report (Peters et al., 2004),
there were no overall intervention effects seen for childhood externalizing disorders
in the older child group. Whether or not the Better Beginnings intervention has
greater or lesser impact on high-risk groups, and if so, what are the particular risk
variables that moderate effectiveness is therefore the main purpose of the present
study. A new type of data analysis method was used in this thesis to assist
identification of high-risk subgroups of participants. This new strategy, a type of
recursive partitioning entitled regression decision tree analytic strategy, allowed for
participgnts being investigated to be placed into subgroups based on similar scores

across multiple variables.
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Risk Factors

Detecting subgroups with higher severity or presence of risk factors associated
with the outcome of childhood externalizing disorder was the main goal of this study.
Risk factors are considered to be factors or variables that precede a negative outcome
of interest and increase the chances that the outcome will occur (Mash & Wolfe,
1999). Risk factors from multiple levels of analysis were considered in this study.
These risk factors that followed an ecological model include the individual, family,
and community levels of analysis. Both the home and the school environment were
also considered.
Child Level of Analysis

Child factors. Gender is considered to be an important risk factor for the
onset of externalizing disorders. Many studies have shown that significantly more
boys than girls have been diagnosed with an externalizing disorder during
preadolescence (Lewinsohn, Hops, Roberts, Seeley & Andrews, 1993; Loeber,
Keenan, Russo, Green, Lahey & Thomas, 1998; Robins & Price, 1991; Romano,
Tremblay & Vitaro, 2001). From preschool age onward, young boys tend to engage
in significantly more aggressive and nonaggressive antisocial behaviour than girls
(Keenan & Shaw, 1997). Also, the prevalence of externalizing disorders in the
Diagnostic and Statistical Manual of Mental Disorders (4" ed. [DSM-1IV]; American
Psychiatric Association, 1994) is greater for males than for females. For attention-
deficit/hyperactivity disorder, prevalence of this disorder is estimated at 3% - 5% in
school aged children and the male-to-female ratios ranging from 4:1 to 9:1,

depending on the setting (i.e., clinic vs. general population). For conduct disorder,
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prevalence for males under age 18 years ranges from 6% - 16% for males and from
2% to 9% in females. Finally, an examination of the frequency of behavioural
disorder in the first cycle of the Canadian National Longitudinal Survey of Child and
Youth (NLSCY) by Offord and Lipman (1996) compared the frequency of boys and
girls 8 to 11 years of age for conduct problems and hyperactivity problems (Offord &
Lipman, 1996). Boys were found to have a higher frequency than girls of conduct
problems (11.3% vs. 8.2%). Likewise, boys were found to have a higher frequency
than girls of hyperactivity (14% vs. 6.7%). Therefore, being male is considered a risk
factor.

A child’s social skills are also an important consideration in the development
of externalizing disorder. Poorer social skills are considered a detriment or risk
factor. Much research has considered the relationship between social skills and
problem behaviours. For instance, McElwain, Olson and Volling (2002) considered
how individual differences in children’s management of conflict contribute to
disruptive behaviour and peer rejection. Conflict management skills of 53 boys in
Head Start classrooms were considered in this study at two points in time via
videotaped interactive sessions with classmates. Conflicts were identified from
transcripts as a situation when the focal child and his peers experienced mutual or
unilateral opposition. A conflict turn was defined as all utterances of one child
bounded by the utterances of another child. Nonverbal (e.g., aggression) behaviour
that accompanied an utterance was also included as part of a given turn. Conflict was
ended when a resolution was reached, one or both children left the situation, or two

turns occurred that were not related to the conflict. Conflict strategies were then
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coded. This was done following A. Eisenberg and Garveys’s (1981) method of
outlining conflict sequences. The following 10 behaviours were coded: simple
negatives (e.g., “No.”, “Don’t touch my toy.”), nonverbal negatives (e.g., “pulling a
toy away, shaking head no), insistence (e.g., repeating or paraphrasing a previous
opposition with an increase in demanding tone), mitigating (e.g., paraphrasing a
previous opposition with a decrease in demanding tone), reasons (e.g., justification of
an opposition, “I need that block because I’m building a tower.”), countering (e.g.,
offer an alternate proposal “Do you want to play with the car?”), conditioned
directives (e.g., promise followed by command, “I’ll be your best friend if you give
me the spaceship”), compromises (e.g., suggestion to share a toy), and requests for
explanation of the other’s opposition (e.g., “Why can’t I play with the spaceship?”).
Aggressive behaviour during conflict was coded and included physical aggression,
verbal aggression, threats, object aggression, grabbing objects, and annoying
behaviours. These six aggressive behaviours were summed to form an overall score
of aggressive behaviour during conflicts. Avoidance behaviour during conflict
included leaving the conflict situation, ignoring one’s opponent, and engaging in
nonverbal play or play talk. These four avoidance behaviours were summed to form
an overall score of avoidance during conflict. Disruptive behaviour was also assessed
via teacher and peer-rating. Teacher’s completed the Conners Teacher Rating Scale
(Goyette, Conners, & Ulrich, 1978) in which specific behaviour problems were rated
on a tool consisting of conduct problem items and impulsive and hyperactive
behaviour items. Peer nominations of disruptive behaviour used an aggressive

behavioural descriptor. Finally, peer nominations of disliking were also collected at
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two points in time. Boys who engaged in higher rates of conflict were found to
exhibit greater aggression and avoidance during peer conflicts. Further, these boys
also tended to be rejected by peers and were also perceived as being disruptive by
teachers and peers. Therefore, children with lower conflict management social skills
have been found to be more aggressive and also less cooperative, displaying more
disruptive behaviour.

Another study considering the role of social skills and peer rejection of
children was completed by Coie, Dodge, and Capottelli (1982). In this study, Coie
and colleagues used positive and negative peer nomination scores to define different
social status groups in 848 elementary school aged children. Rejected children’s
profile included greater fight initiation, greater disruptiveness and greater asking for
help in school. Rejected children also were shown to be less cooperative and low on
leadership skills. The opposite profile was seen for peer accepted (popular) children.
The profiles defined in this study were found to hold for both genders and all age
levels of Grade 3, Grade 5 and Grade 8. However, some gender differences were
seen in what discriminated rejected or accepted boys énd girls. In boys,
aggressiveness and help seeking were found to be negatively viewed behaviours by
peers. In girls, cooperativeness was found to be a positively viewed behaviour by
peers. Therefore, social skills such as poor conflict management and poor
cooperation play a role in peer rejection. Children who are aggressive and therefore
peer rejected would also have lower assertiveness social skills as measured by the
assertivgness social skills subscale in this thesis (e.g., assertiveness question: Makes

friends easily) as they would have greater peer rejection.
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Finally, aggressive children have been found to make inaccurate social
judgments. In an examination of differences in aggressive and non-aggressive boys’
self-perceptions, peer perceptions, and attributions of relative responsibility,
Lochman (1987) found that aggressive boys’ perceptual and attributional biases
operate in actual social interactions. In comparison with non-aggressive boys,
aggressive boys minimized their perceptions of their own aggressiveness and
perceived their partners as more aggressive than they themselves were. The opposite
pattern was found for non-aggressive boys studied. Therefore, inaccurate social
judgments by aggressive children would most likely contribute to poorer conflict
management social skills.

Parent/Family Level of Analysis

Family and parenting factors. Research has often uncovered the relationship
between family socioeconomic status and childhood externalizing disorders. For
instance, epidemiological research has often uncovered a relationship between
socioeconomic status and conduct problems in childhood (Farrington, 1978, 1991;
Patterson, Kupersmidt & Vaden, 1990). Low SES was also found by Loeber, Green,
Keenan, and Lahey (1995) in almost 60% of families with children who suffer from
externalizing disorders as opposed to 23.8% of families with children who do not
suffer from any externalizing disorder. An examination of the relationship between
socioeconomic status and later child externalizing behaviour problems was also
conducted by Dodge, Pettit, and Bates (1994). A representative sample of 585
children from three geographic sites (urban and small town) was followed from

preschool to grade three. Socioeconomic status assessed in preschool significantly
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predicted teacher rated externalizing disorder in kindergarten and grades one, two,
and three (Dodge, Pettit & Bates, 1994).

In a study considering economic disadvantage in Ontario children aged 4 to
16 years by Lipman, Offord, and Boyle (1994), it was found that children who are
poor have significantly more externalizing disorders (CD and ADHD) than children
who are not poor. Results from an examination of the frequency of behavioural |
disorder in the first cycle of the NLSCY also found similar results indicating that
poverty is a risk factor for the development of childhood externalizing disorders.
Offord and Lipman determined that frequencies of behavioural problems increased as
income decreased (Offord & Lipman, 1996).

Research has often also uncovered the relationship between family
socioeconomic status through presence of unemployment and childhood externalizing
disorders. A study by Wang, Zhang, and Leung (2005) considered the influence of
social skills and unemployed families on the prevalence of behaviour problems in
1410 adolescents aged 12-18 years in Beijing. Using the Achenbach Youth Self-
Report, 13.01% (n = 79) of adolescents were considered to have a behaviour problem.
A significant negative association was found between adolescent social abilities and
prevalence of behaviour problems. Furthermore, social skills subscales of
concentration, withdrawal, and social problems were each significantly negatively
associated with prevalence of adolescent behaviour problems. A higher prevalence of
behaviour problems (24.32%) was also found in unemployed families. Therefore,
adolescents’ social skills and having an unemployed family affected prevalence of

behaviour problems.
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Another study using a large national sample (N = 4480) of Dutch children
aged four to 15 years also considered the role of parental unemployment as a risk
factor for child behaviour problems. Experience of parental unemployment was
strongly associated with children’s risk for behavioural problems as measured by
parent-rating using the Child Behaviour Checklist. As compared to children who had
experienced parental unemployment in the more distant past, risks for behaviour
- problems were higher for children who had experienced recent parental
unemployment. The odds of a child who experienced recent (< the past 12 months)
parental unemployment having a behavioural problem was 1.75 times the odds of a
child who experienced more distant (> the past 12 months) parental unemployment
having a behavioural problem (OR = 1.75 vs. OR = 1.38). Therefore, children with
recent experience of parental unemployment are at a relatively higher risk for the
development of behavioural problems (Harland, Reijneveld, Brugman, Verloove-
Vanhorick, & Verhulst, 2002). Finally, Kohen, Brooks-Gunn, Leventhal and
Hertzman (2002) found an association between unemployment and child behaviour
problems. In an examination of the relationship between neighbourhood
characteristics and behavioural competencies of a large sample of Canadian
preschoolers, Kohen and colleagues uncovered higher parent-rated behaviour
problem scores in children who lived in neighbourhoods with fewer affluent
residents, low neighbourhood cohesion, and high unemployment rates. These higher
behaviour problems scores were noted even after controlling for family

socioeconomic factors.
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Research has also considered the role of maternal education level in the
development of childhood externalizing disorders. As part of the New York
Longitudinal Study, Velez, Johnson, and Cohen (1989) conducted an eight-year
longitudinal analysis of the risk factors associated with childhood externalizing
disorders. Sociodemographic risk factors such as low SES, low income, and low
maternal education level were found to be statistically significant risk factors for all
childhood externalizing disorders (ADHD, ODD, CD). All of these
sociodemographic risk factors contributed to at least a two-fold higher likelihood of
childhood externalizing disorder as compared to participants without these risk
faptors (Valez, Johnson, & Cohen, 1989). Similarly, low parental education levels (<
high school degree), poverty and single-parent family status were significantly related
to parent reported childhood externalizing disorder in a study involving a
representative sample of pediatric medical practices. Specifically, low parental
education levels, poverty, and single-parent family status were associated with a 1.30,
1.08, and 1.26 fold increase, respectively, of childhood externalizing disorder as
compared to the rate in the absence of such factors (Briggs-Gowan, Horwitz, Schwab-
Stone, Leventhal, & Leaf, 2000).

In an effort to investigate the strength of single-parent family status as a
marker for CD and ADHD in Ontario children aged six to 16, Munroe Blum, Boyle,
and Offord (1988) also found that children from single-parent families are at
increased risk for the development of childhood externalizing disorders. In fact,
children with externalizing disorders were 2.2 times more likely to be from a single-

parent family than a two-parent family and children with ADHD were 1.8 times more
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likely to be from a single-parent family than a two-parent family (Munroe Blum,
Boyle & Offord, 1988). Another comparison of single-parent families and two-parent
families with respect to child psychopathology was conducted by Wadsworth,
Bumnell, Taylor, and Butler (1985) on a cohort of children born in the United
Kingdom in one week. At five years of age the behaviour of children from single-
parent families was found to be significantly more anti-social (exhibited
disobedience, destructiveness, lying, aggression, irritability, and restlessness) than
that of children from two-parent families (Wadsworth, Burnell, Taylor & Butler,
1985).

Finally, a study of children aged four to 11 done by Lipman, Offord, and
Dooley (1996) reported that children from single-mother families had statistically
significantly higher rates of behaviour problems than children from two-parent
families (Lipman, Offord & Dooley, 1996). Furthermore, Lipman and colleagues
found that children of single-mothers were at increased risk of behavior problems
regardless of the family income. The odds of a child from a low-income, single-
mother family having CD were 2.35 times that of a child from a low-income two-
parent family. The odds of a child from a low-income, single-mother family having
ADHD were 1.89 times that of a child from a low-income two-parent family. In
contrast, the odds of a child from a non-low income single-mother family having CD
was one and a half times that of a child from a non-low income two parent family.
The odds of a child from a non-low income single-mother family having ADHD was
almost two times that of a child from a non-low income two- parent family.

Therefore, children from single-mother families may be at increased risk for
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childhood behaviour disorders compared with children from two-parent fémilies
regardless of the level of family income.

The model of Patterson (1982) has been particularly influential in
understanding the role of parenting practices in promoting aggression and antisocial
activities in young children. In this model of coercive family process, parents shape
and maintain overtly defiant and aggressive behaviour through harsh, punitive
interchanges and subsequent backing down from prior demands, both modeling and
negatively reinforcing the child’s defiance and hostility. In fact, investigations reveal
that parents (particularly mothers) of children suffering from ADHD display a more
negative and controlling style with their children than do parents of comparison
children (Barkley, 1985, 1990). Mother-child interactions of ADHD boys were also
studied by Barkley, Karlsson, and Pollard (1985). Mothers of ADHD (ADD-H) boys
were found to give more commands, be less positive toward compliance, and be more
negative and controlling toward both compliance and off-task behaviour than mothers
of children without ADHD (Barkley, Karlsson & Pollard, 1985). Child aggressive
behaviours have also been associated with harsh and punitive parenting (Eron,
Huesmann, & Zelli, 1991; Farrington, 1978; McCord, 1977). Dodge and colleagues
(1994) also related harshness of discipline to childhood externalizing disorder.
Harshness of discipline was highly significantly positively related to multiyear
teacher-rated child externalizing disorder in this study (Dodge et al., 1994). Finally,
lack of parental warmth has also been associated with child aggression (Olweus,
1980). This lack of parental warmth was also significantly positively correlated with

teacher rated child externalizing problems in kindergarten, grade one, two, and three
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in a large sample (Dodge et al., 1994). Therefore, greater amounts of hostile-
ineffective and inconsistent parenting are considered risk factors for childhood
externalizing disorder. Conversely, a greater amount of positive parenting is not
considered a risk factor for childhood externalizing disorder.

The role of general family functioning in childhood externalizing disorders is
also discussed in the literature. General family functioning is considered to be the
overall health or pathology of a family with focus on family relationships and
communication. Using the same family functioning scale as that employed in the
present study, the Ontario Child Health Study found significant associations between
family dysfunction and child externalizing disorders. Specifically, the odds of a child
from a dysfunctional family suffering from CD was 7.2 times that of a child from a
functional family. The odds of a child from a dysfunctional family suffering from
ADHD was 4.5 times that of a child from a functional family. Similarly, teacher
reports indicated that the odds of a child from a dysfunctional family suffering from
CD was 2.9 times that of a child from a functional family. Teacher reports also
indicated that the odds of a child from a dysfunctional family suffering from ADHD
was 2.3 times that of a child from a functional family (Offord, Boyle & Racine,
1989). Similarly, in their study of psychiatric disorder in Ontario children aged 6 to
16, Munroe Blum and colleagues (1988) uncovered the outcome of child psychiatric
disorder (CD, ADHD, and emotional disorder) as being more than three times as
likely when a child is from dysfunctional family (Munroe Blum et al., 1988). Finally,
the relative importance of family dysfunction in predicting child externalizing

disorder (CD and ADHD) for children 4-16 years of age in Ontario was calculated by
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Lipman and colleagues (1994). Family dysfunction was found to be significantly
associated with a more than threefold risk of child externalizing disorder (relative
odds = 3.65). Therefore, family dysfunction can be considered a risk factor for the
development of childhood externalizing disorder.

Parent factors. The role of stressful life events in childhood externalizing
disorders is also discussed in the literature. Either positive and negative potentially
stressful events or transitions that occurred in a specific time period are considered as
stressful life events. In one study involving a representative sample of pediatric
medical practices, higher presence of stressful life events was significantly related to
parent-reported childhood externalizing disorder. Specifically, higher presence of
stressful life events was associated with a 1.59 fold increase of childhood
externalizing disorder as compared to the rate in the absence of such factors (Briggs-
Gowan et al., 2000). A highly significant positive correlation was also found between
family stressful life events and teacher-rated multiyear child externalizing behaviour
problems in a study by Dodge and colleagues (1994). Finally, as part of the New
York Longitudinal Study, Velez and colleagues (1989) conducted a two-year
longitudinal analysis of the risk factors associated with childhood externalizing
disorder. An assessment of stressful life events was done retrospectively and
indicated that stressful life events represented a risk factor for childhood externalizing
disorder. Children with a high number of stressful life events were almost three times
as likely as children reporting fewer events to have a diagnosis of CD and almost

twice as likely to have either ADHD or ODD (Velez et al., 1989). Therefore, higher
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presence of stressful life events is considered a risk factor for childhood externalizing
disorder.

The literature has also found an association between social support and child
externalizing disorder. For example, a significant negative correlation between
maternal social support and teacher-rated child externalizing behaviour problems was
found for four consecutive years in children from a large representative sample
(Dodge et al., 1994). In addition, lower levels of social support were significantly
related to parent-reported childhood externalizing disorder in a study involving a
representative sample of pediatric medical practices. Specifically, lower levels of
social support were associated with a 2.62 fold increase of childhood externalizing
disorder as compared to the rate in the absence of low levels of social sﬁpport
(Briggs-Gowan et al., 2000).

Another parent factor that is discussed as a risk factor in the literature
pertaining to childhood externalizing disorders is the presence of maternal depression.
Parental depression was significantly related to parent reported childhood
externalizing disorder in a study involving a representative sample of pediatric
medical practices, for instance. Specifically, parental depression was associated with
a 3.26 fold increase of childhood externalizing disorder as compared to the rate in the
absence of parental depression (Briggs-Gowan et al., 2000). Maternal depression was
also significantly associated with childhood externalizing disorders in a study by
Fenton (1998), using data from the Yale Family Study. Finally, the rate of ADHD
and CD in children (aged 6-23) of depressed (1+ parent) and nondepressed parents

was compared in a study by Weissman, Warren, and Fendrich (1990). Children from
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families with one or both depressed parents were found to suffer from more ADHD
and CD than children with non-depressed parents (Weissman, Warren & Fendrich,
1990).

Immigration factors. Immigrant status is also considered an important factor
in the development of behaviour disorders in children. Some studies suggest equal or
lower risks for immigrant children compared to native born children. Other studies
consider immigrant status as a risk factor for the development of child
psychopathology. Harker (2001) examined the link between immigrant generation
and adolescent psychological well-being wﬁg data from the United States National
Longitudinal Study of Adolescent Health. It was found that first-generation
immigrant adolescents (adolescents who were not born in the United States or as a
Unites States citizen in a foreign country) had significantly greater positive well-
being than native born adolescents. Second-generation immigrant adolescents
(adolescents who were born in the United States or in a foreign country as a United
States citizen, but who have at least one parent of foreign birth) were not found to
differ significantly from native-born adolescents in their level of psychological well-
being. Harker (2001) posited that a number of family influences such as higher
parental supervision, lack of parent-child conflict, presence of religious practices, and
greater social support serve as factors that promote positive psychological well-being
in first-generation immigrant adolescents. Another study by Klimidis, Stuart, Minas
and Ata (1994) compared the presence of adolescent psychopathology in native-born
Australians, first and second-generation immigrants to Australia, and Vietnamese

refugees. Results failed to show significant differences between the four groups on
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self-reported adolescent psychopathology. Therefore, adolescent immigrants were
considered to be at equal risk for psychopathology as compared to native born
adolescents. Similarly, the mental well-being of children of Australian immigrants
was examined in a study by Alati, Najman, Shuttlewood, Williams, and Bor (2003).
Data used from a longitudinal survey of mothers and children in Brisbane, Australia,
the Mater-University of Queensland Study of Pregnancy, were used in this archival
study. More specifically, data on a large sample of women (N = 5000) who were
interviewed at their first ante-natal clinic visit and followed up at three to five days,
six months, five years and 14 years after their baby was born was used in this
particular archival study. No significant differences in mental health were found
between second-generation children and their Australian counterparts. A positive
relationship between length of stay in Australia and increased childhood externalizing
problems (aggression and delinquency) was found at the five year and the fourteen
year follow up times. Therefore, children considered second-generation immigrants
did not differ in their mental health from children with native born parents.
Furthermore, children of immigrant parents had lower levels of aggression and
delinquency in the first years after arrival in Australia. However, increased childhood
aggression and delinquency were seen with increased time since arrival in Australia.
Finally, Steinhausen, Edinsel, Fegert, Gobel, Reister, and Rentz (1990) compared
psychiatric disorders among children of Turkish and Greek immigrant workers,
French soldiers, and a German control group. Children of the Turkish and Greek
immigrant workers and children of the French soldiers showed a higher prevalence of

psychiatric disorder as compared to the German control group children. Therefore,
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parental immigrant status can also be a risk factor for the development of childhood
psychopathology.
Neighbourhood/Community Level of Analysis

School factors. An examination of the influence of school climate on
psychopathology in a sample of children in New York was conducted by Kasen,
Johnson and Cohen (1990). Only children who did not change schools over a two
year period were included in this study. Attendance in a school with poor school
climate was significantly related to increased behavioural problem symptoms over the
two year period. Rutter (1979) also conducted a study considering the relationship
between school atmosphere and child delinquency and behavioural problems. Using
12 inner-city secondary schools in London, England, Rutter found that positive
school atmosphere predicted positive outcomes that were over and above the
sociodemographic characteristics of the students. More specifically, positive
outcomes were related to good care and condition of the school, encouragement of
student responsibility and participation, low teacher turnover, and the number of
experienced teachers in the school. Therefore, positive school atmosphere was
associated with a decrease in students’ rate of delinquency and behavioural problems.
Bateman (1998) also found that students’ psychological sense of community in the
classroom was negatively associated with students’ level of antisocial behaviour in
the classroom. Therefore, a negative school environment and experience for a child
is considered a risk factor for the development of child externalizing problems.

Neighbourhood/community factors. The community/neighbourhood where a

family is raising a child also impacts child development and more specifically
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development of child behaviour problems. Social disorganization theory, outlined by
Shaw and McKay (1942), serves as a framework for understanding the problem
behaviours of children who live in poor neighbourhoods. Structural characteristics of
neighbourhoods like poverty, residential instability, single parenthood and ethnic
heterogeneity hinder or support the formation of neighbourhood social organization
which entails the presence of community norms, values and structure surrounding
residents’ behaviour (which together is referred to as collective efficacy; Sampson,
Raudenbush & Earls, 1997). The level of collective efficacy impacts the extent of
residents’ behaviour monitoring and the degree of public order. If there are many risk
factors in a neighbourhood’s structural characteristics (as are present in high-risk
communities), the level of collective efficacy is more likely to be low And this leads
to problem behaviours in children. Researchers who have examined the social
organizational characteristics of neighbourhoods have focused on youth behavioural
outcomes and their studies report associations between low levels of social
organization and youth problem behaviours (e.g., Elliott, Wilson, Huizinga, Sampson,
Elliott & Rankin, 1996; Sampson, 1997; Sampson & Groves, 1989).

Other studies have also considered the role of neighbourhood/community
factors as possible risk factors for the development of childhood externalizing
disorders. For instance, a significant positive association was found between being
from a disadvantaged neighbourhood and presence of child antisocial behaviour in a
study by Dubow, Edwards, and Ippolito (1997), which examined the contribution of
particular stresses and resources to inner-city children’s psychological adjustment.

Children from disadvantaged neighbourhoods reported that there was trash in many
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local yards and alleys, that crime (stealing, property damamge, sale of illegal drugs)
had occurred in their neighbourhoods, that their neighbourhoods were unsafe, and
that there were many people in the neighbourhood who did not have sufficient funds
to purchase food and other basic necessities (Dubow, Edwards & Ippolito, 1997).
Likewise, an examination of the role of perceived neighourhood safety in the
development externalizing problems in American twelve year olds was conducted by
Pettit, Bates, Dodge, and Meece (1999). A significant negative relationship between
maternal reported neighbourhood safety and externalizing problems was found.
Another study éonsidering neighbourhood factors as a possible risk or protector factor
for the development of child externalizing disorders was done by O’Brien Caughy,
O’Campo, and Muntaner (2003). This study examined the association between
attachment to community and the presence of child behaviour problems. A
significant negative association was found between child externalizing problems and
sense of community (O’Brien Caughy, O’Campo & Muntaner, 2003). Therefore, a
negative neighbourhood environment is considered a risk factor for the development
of child externalizing problems.
The Present Study

The effects of various risk variables on Grade 6 outcome measures of
childhood externalizing disorder in Better Beginnings intervention and comparison
sites were investigated in this archival study. In addition, the Grade 3 baseline
externalizing disorder score was also added as a control variable. Finally, the
variable of site (either intervention site or comparison site) was used to ascertain

whether there was differential effectiveness of the Better Beginnings intervention for
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childhood externalizing disorder. It was predicted that the higher the level of risk, the
more likely participants would be to respond positively to the Better Beginnings
intervention with a better Grade 6 outcome (low externalizing disorder score). This
prediction was based on the findings of several previous studies described earlier
(Brooks-Gunn et al., 1992; Field et al., 1980; Gorman-Smith & Henry, 2002; Olds et
al., 1999) where the effect of an intervention was stronger for participants at highest
risk. In addition, this study was designed to determine whether specific combinations
of risk factors are associated with greater response to the Better Beginnings
intervention with a better Grade 6 outcome. Again this prediction was based on the
previous research (Brooks-Gunn et al., 1992; Field et al., 1980; Gorman-Smith &
Henry, 2002; Olds et al., 1999) indicating that high-risk subgroups benefited more
from a particular intervention than those at lower risk.

Both variable-oriented analyses and a person-oriented analysis were
conducted. The variable-oriented analytic approach of multiple regression focused on
relationships between the dependent variable and the independent variables. The
person-oriented approach of regression decision tree analytic strategy allowed for
participants being investigated to be placed into subgroups based on similar scores
across multiple variables. An examination of the “value-added” by using the person-
oriented approach of regression decision tree over the multiple regression analyses
was also completed. This novel statistical analysis was applied due to its potential to
determine effectiveness for high-risk subgroups when overall intervention effects are

not present. Identifying subgroups most responsive to intervention effects may assist



the Better Beginnings project and other efforts to improve the behavioural health of

young children in Ontario.
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Method
Participants

Participants in this study were children and families from the three Better
Beginnings intervention and comparison sites with the older children. This archival
study used the database from the Better Beginnings longitudinal research project
(Peters & Russell, 1996). Data for this study were collected from children for three
years, starting in Grade 3 when children were eight years of age. A summary of
socio-demographic characteristics of the older child group studied here include: 88%
of parents participating in the research were female; 62% were born in Canada; 45%
of parent respondénts had some sort of post-secondary education; 24% of female
parents were unemployed and 10% of male parents were unemployed; 30% of
households were headed by a single-parent; the mean monthly income was $2, 784;
and 63% of homes were below the Statistics Canada’s low income cut-offs (Peters et
al., 2000).

Families participating in the Better Beginnings research resided in one of five
communities in Ontario: Cornwall, Sudbury, Vanier (Ottawa), Highfield (Toronto),
and Etobicoke (Toronto). Cornwall, Sudbury, and Highfield each had a Better
Beginnings program. Vanier served as a comparison site for both Cornwall and
Sudbury, whereas Etobicoke served as a comparison site for Highfield. Each of the
three intervention sites were chosen, in part, due to socio-economic disadvantage and
the comparison sites were demographically similar to the intervention sites based on

Statistics Canada data.
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In Cornwall the Better Beginnings intervention is delivered in French in four
Francophone primary schools. However, the Sudbury intervention site is considered
to be bilingual in French and English, as the Better Beginnings intervention is
delivered in a primarily English neighourhood (the Donovan) and a primarily French
neighbourhood (the Flour Mill/Le Moulin a Fleur). Finally, the Highfield
intervention site has a high level of ethnoracial diversity. In fact, the 1991 Canadian
Census indicated that 54% of the population in Highfield was born outside of Canada.
The following Canadian Census in 1996 indicated that 60% of the population in
Highfield was born outside of Canada. Despite the great variety of ethnocultural
groups that live in the neighbourhood of Highﬁeld, a majority of residents are people
from India or the Caribbean (Nelson, 2005).

All families in a Better Beginnings intervention site with a child between four
and eight years had equal access to these programs, making it a universal
intervention. Families were contacted through schools in their communities and
parents were given information about the Better Beginnings program and provided
with the opportunity to consent to participate in the longitudinal research project.

In 1997, research assistants in each community collected data from parents
through an in-home interview when their children were in Grade 3 and in 2000 when
their children were in Grade 6. Teacher measures were collected via a questionnaire
that teachers completed for each child participating in the research for each grade
mentioned above. From Grade 3 to Grade 6, the sample attrition rate was 21.0 %.

The sample size used in analysis was the number of available parent-rated or

teacher-rated observations for each respective childhood externalizing disorder, either
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ADHD, ODD, or CD found in the Better Beginnings archival database. Data from
571 parent ratings and 441 teacher ratings formed the parent-rated and teacher-rated
childhood hyperactivity-inattention sample sizes, respectively. Data from 566 parent
ratings and 354 teacher ratings formed the parent-rated and teacher-rated childhood
delinquency sample sizes, respectively. Finally data from 557 parent ratings and 380
teacher ratings formed the parent-rated and teacher-rated childhood physical
aggression sample sizes, respectively. The numbers of children in the research

sample from each site are displayed in Table 2.



Table 2

Number of Children Per Site

Site Frequency
Cormnwall 108
Sudbury 134
Highfield 131
Etobicoke 87

Ottawa-Vanier 116

Total 576
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Program Descriptions for the Better Beginnings Intervention Sites

In the older child group of the Better Beginnings project, three sites operate
intervention programs. These programs stress strong local community involvement
in order to plan and execute service delivery. Each program is tailored to suit the
individual needs of the community by integrating existing and creating new services.
A conceptual model of the Better Beginnings intervention in the older child sites is
seen in Figure 2. This conceptual model describes the developmental phase of the
project (from 1991 to 1993) where three local Better Beginnings projects were
established. This phase involved the creation of project organization and
management structure, program development, and integration of services. The
conceptual model also describes the demonstration phase of the project (from 1993 to
1998) which involved implementing programs for 4 to 8 year old children, their
families and neighbourhood. Three types of programs were implemented: child-
focused programs, parent-focused programs, and family-neighbourhood programs.
This conceptual model of the Better Beginnings project also links intervention
programming to intervention objectives. A description of the Better Beginnings
programming at each specific intervention site also follows and is further elaborated
in a table in Appendix A.

Cornwall. In Cornwall, Better Beginnings programming was available in four
Francophone primary schools. School facilitators provided classroom enrichment,
toy libraries, containing resources and materials, were also instituted in the four
primary schools. Activities for children and their families during holidays and school

breaks were offered in addition to play groups for children, family visits, welcome



PROGRAMS
Developmental Phase Demeonstration Phase
1991-1993 1993-1998
Establish Three Local Implement programs for
Better Beginnings 4-8 year old children,
Projects their families and
neighbourhood
Create Project
Organization and Child-Focused Programs:
Management Structures ¢ In-class and in-school
e Include progratms
neighbourhood e  Child care
parents and residents enhancements
in all aspects of e Before and after-
project school activities
Program Development e  School “breakfast
e  Develop quality club”
programs for 4-8 / s Kindergarten
year old children, readiness
their families and e Toy lending ki
neighbourhoods that . Rezreaﬁon pmb;aryams
respond to local
needs
Integration of Services Parent-Focused Programs:
e Coordinste Better #¢  Home visitors
Beginnings s  Parent support groups
Programs with other e  Parenting workshops
social and health e  One-on-one support
services and school e  Child care for parent
programs relief

Family/Neighbourhood-

Focused Programs:

e  Community
leadership
development

e  Special community
events and
celebrations

e Safety initiatives in
the neighbourhood

s  Community field trips

e  Community gardens
and co-op food
purchasing

e  Adult education

e  ESL programs

o  Family camps

e  Outreach to families

Figure 2. Conceptual Model of the Better Beginnings, Better Futures Project in the
Older Child Sites (Nelson, Pancer, Peters, Hayward, Petrunka & Bernier, 2005).
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OBJECTIVES
1993-2013

Child Objectives

Better Social Development and Prosocial

Behaviour (Gr. 1-young adulthood)
Fewer Emotional and Behavioural Problems

(Gr. 1-young adulthood)

Better Academic Achievement and School

Behaviour (Gr. 1-Gr. 12)

Better Physical Health and Nutrition

(Gr. 1- young adulthood)

Less Risk Taking and Better Health

Promoting Behaviours

(Gr. 6-young adulthood)
Less Criminal Behaviour
(Gr. 9-young adutthood)

More High School Completion and Post

Secondary Education Training
(Gr. 12-young adulthood)

Better Employment (Gr. 9-young adulthood)

Less Use of Social Assistance
(Gr. 12-young adulthood)
Fewer Teenage Pregnancies
(Gr. 9-young adulthood)

Parent/Family Objectives

Better Parent Social and Emotional

Functioning
Better Family Functioning

Better Parent Health and Health

Promotion

Utilization and Access

Better Parent and Child Involvement in

the Neighbourhood

Better Neighbourhood Quality
Less Neighbourhood Crime and Use of

Child Welfare Services

Neighbourhood Objectives
More Effective Social and Health Service
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baskets and home visits for new families. Finally, French activities for the
community were provided.

Sudbury. This site is considered bilingual as it offered programs to four
primary schools located in either a primarily anglophone neighbourhood or primarily
francophone neighbourhood. In Sudbury almost 60% of the budget for prevention
programming was devoted to before or after school and holiday programs. These
programs consisted of games, craft activities, outings, and provision of nutritious
snacks. The other focus of the intervention at this site was community development.
Community kitchens, community gardens, environmental enhancement as well as
other community initiatives were provided. School-based activities consisted of 8%
of the budget available for prevention programming. Three programs, Peaceful
Playground Program, Native Cultural Prograrh, and Multicultural Program (in
francophone schools), were provided as the prevention programs’ school-based
activities.

Highfield. This site is unique as it focused its resources on a large single
school catchment neighbourhood. An important aspect of the Better Beginnings
program in Highfield involved enrichment workers who provided in-class assistance
to children and regular parent home visitation. This regular home visitor informed
parents of their child’s activities in school and of community resources available for

-use. Home visitors also encouraged parent involvement in their child’s school.
Summer enrichment programs were also offered each summer. In addition the Lion’s
Quest Skills for Growing Social Skills program was offered in classrooms by

teachers. Health/Nutrition programs also were offered in the school via breakfast,
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snack and hot lunch programs. Finally, programs for parents and children were
offered to this neighbourhood in the form of child parent drop-in, a parent relief
program, before and after school programs, toy library and programs during school
breaks and summer holidays.
Measures

Parent and teacher ratings were obtained for children at Grade 3 and Grade 6
for the dependent variables (child hyperactivity-inattention, child delinquency, and
child physical aggression). Parent ratings for several scales that identified
independent variables were obtained when children were in Grade 3. Teacher ratings
for social skills and school climate were also obtained when children were in Grade 3.
The outcome variables or dependent variables, the specific childhood externalizing
disorder [hyperactivity-inattention (ADHD), delinquency (ODD), physical aggression
(as a marker of CD)] were measured using both parent and teacher ratings on the
Behavioural Problems subscale of the Revised Ontario Child Health Study (OCHS)
Scales (Boyle, Offord, Racine, Felming, Szatmari & Sanford, 1993) and the
Behavioural Problems subscale of the National Longitudinal Survey of Children and
Youth (NLSCY) Scales (Offord & Lipman, 1996). The Revised OCHS scales are
based on the Child Behavior Checklist deyeloped by Achenbach and Edelbroock
(1983). The Behavioural Problems subscale of the OCHS Scales consists of six
subscales of which one subscale for oppositional disorder was used by Better
Beginnings to measure parent-rated delinquency. The Behavioural Problems subscale
of the NLSCY Scales for hyperactivity and physical aggression were used by Better

Beginnings to measure both parent and teacher-rated hyperactivity-inattention and
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physical aggression. Both the parent-rated and teacher-rated aggression and
hyperactivity-inattention scales were used in this study to measure parent and teacher-
rated hyperactivity-inattention and physical aggression. The Behavioural Problems
subscale of the NLSCY Scales for property offence was used by Better Beginnings to
measure teacher-rated delinquency. This teacher-rated property offence measure was
used in this study.

The Hyperactivity-Inattention subscale, on which parents and teachers rated
the children’s hyperactivity-inattention, had eight items for the parent report and
seven items for the teacher report. Examples of items included: “fidgits”, “is
inattentive”, “can’t settle to anything for more than a few minutes”, and “can’t sit
still, is restless, or hyperactive”. Each item was rated as never (0), sometimes (1), or
often (2). Responses were reversed scored for negatively worded questions. Total
scores range from 0 to 16 for parents and 0 to 14 for teachers with higher scores
indicating greater hyperactivity-inattention. The Cronbach alpha reliabilities for these
scales in the Better Beginnings data were .85 in Grade 3 and .89 in Grade 6 for
parents and .84 in Grade 3 and .77 in Grade 6 for teachers.

Parents and teachers completed the Delinquency subscale to assess a variety
of delinquent behaviours for children. The parent scale consisted of eight items and
the teacher scale consisted of three items. Examples of items include: “steals”,
“destroys things belonging to others”, and “vandalism”. Each item was answered
never (0), sometimes (1), or often (2). Responses were reversed scored for questions

having a negative loading. Scores range between 0 and 16 for the parent scale and 0

to 6 for the teacher scale, with higher scores indicating more frequent delinquent
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behaviours. Cronbach alpha reliabilities in the Better Beginnings data were .85 in
Grade 3 and .89 in Grade 6 for the parent scales and .84 in Grade 3 and .77 in Grade 6
for the teacher scales.

Finally, the Physical Aggression subscale that parents and teachers rated the
children’s physical aggression behaviours was a six-item scale using a three-point
response scale (0 = never, 1 = sometimes, 2 = often). Responses were reversed
scored for questions having a negative loading. The scale includes behaviours such
as: “physically attacks people”, “cruelty, bullying or meanness to others™, and “kicks,
bites, hits other children”. Total scores range from 0 to 12, with higher scores
reflecting more physically aggressive behaviour. The Cronbach’s alpha reliabilities
for the physical aggression scales in the Better Beginnings data were .85 in Grade 3
and in Grade 6 for parents and .92 in Grade 3 and Gr. 6 for teachers.

The presence of physical aggression within the symptomatology of ODD or
CD suggests a more severe course of these disorders (Essau, 2003). Many studies
have highlighted the importance of aggression in the development of CD (Coie &
Dodge, 1998; Loeber & Farrington, 1998; Loeber & Stouthamer-Loeber, 1998;
Vitiello & Stoff, 1997). In fact, Biederman, Mick, Faraone, and Burback (2001)
found that the aggression subscale of the Child Behavior Checklist measured at
baseline (prior to age 8) was a good predictor of whether a boy would persist or desist
in CD through adolescence. Finally, the demonstration of proactive aggression (in
contrast to reactive aggression) has been found to predict CD symptoms in boys
(Vitaro, Gendreau, Tremblay, & Oligny, 1998). Thus, the use of the physical

aggression NLSCY measure as a measure of CD in this study seemed reasonable.
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Better Beginnings behavioural problems measures can be found in Appendix B. The
same dependent variables are used for all levels of analysis.
Child Level of Analysis

Child factors. Gender of the child was measured through sociodemographic
information obtained in the parent interviews (Arnold, 2000; see Appendix C) and the
Social Skills Rating System (Gresham & Elliott, 1990; see Appendix D) was used to
measure children’s social skills by teacher and parent rating. The Social Skills Rating
System provides an assessment of social behaviour, with items designed to measure
subscales of conflict management, cooperation, and assertiveness. The conflict
management subscale had 6 items on the teacher version and 11 items on the parent
version of this measure and each item was measured on a three-point scale with
“Never” (0), “Sometimes” (1), and “Very often” (2). Scores on this scale ranged
from 0O to 12 for the teacher version and from 0 to 22 on the parent version. Higher
scores on both the teacher and parent version denote higher conflict management
social skills. Factor analyses of the Social Skills Rating System showed three clear
factors in both parent and teacher ratings for the three subscales of conflict
management, cooperation, and assertiveness. The Cronbach alpha reliability for
conflict management by teacher rating was .88 and .83 for the parent rating,

The cooperation subscale had 9 items on the teacher version and 7 items on
the parent version of this measure and each item was measured on a three-point scale
with “Never;’ (O); ";S‘ométimes” (1), and “Very often” (2). Scores on this scale ranged
from 0 to 18 for the teacher version and from 0 to 14 on the parent version. Higher

scores on both the teacher and parent version denote higher social skills in



43

cooperation. The Cronbach alpha reliability for cooperation by teacher rating was .92
and .77 for the parent rating. Finally, the assertiveness subscale had 8 items on the
teaéher version and 7 items on the parent version of this measure and each item was
measured on a three-point scale with “Never” (0), “Sometimes” (1), and “Very often”
(2). Scores on this scale ranged from 0 to 16 for the teacher version and from 0 to 14
on the parent version. Higher scores on both the teacher and parent version denote
higher social skills of assertiveness. The Cronbach alpha reliability for assertiveness
by teacher rating was .85 and .67 for the parent rating.

Parent/Family Level of Analysis

Family and parenting factors. Monthly income, mother and partner labour
force status (unemployment), maternal level of schooling, and single-parent family
status were measured through sociodemographic information obtained in the parent
interviews (Arnold, 2000; see Appendix C).

Better Beginnings also assessed parenting practices. To do so they used a
series of parenting scales from the National Longitudinal Survey of Children and
Youth (NLSCY). These scales focused on positive interaction, hostile-ineffective
parenting, and consistent parenting, were provided by Dr. M. Boyle at Chedoke-
McMaster Hospital, based on work by Dodge and an adaptation of Strayhorn and
Weidman’s Parent Practices Scale. In the Better Beginnings data, each scale
appeared to be unifactorial. Items are answered using a five-point Likert-type scale
ranging from “Never” (1) to “Many times each day” (5). Responses were reversed-
scored so that higher scores indicate greater positive interaction, greater hostile-

ineffective parenting, and greater consistent parenting. Scores on this scale ranged
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from 5 to 25 on the positive parenting subscale, from 5 to 35 on the hostile-ineffective
parenting subscale, and from 5 to 25 on the consistent parenting subscale. For the 5-
item positive parenting scale the Cronbach alpha reliability was .74 in the Better
Beginnings data. For the 7-item hostile-ineffective measure, Cronbach alpha
reliability was .78 in the Better Beginnings data. Finally, the consistency measure
had a Cronbach alpha reliability of .36 in the Better Beginnings data (see Appendix
E).

The Family Assessment Device, based on the McMaster Model of Family
Functioning (FAD; Epstein, Baldwin, & Bishop, 1983; see Appendix F), was the
measure used to assess family dysfunction. Specifically, only the General
Functioning scale of this measure was used to assess the overall health/pathology of
the family. This scale consists of 12 statements whose applicability to the family is
rated by selecting from the four-point Likert-type scale ranging from “strongly agree”
(1) to “strongly disagree™ (4). Responses were reversed-scored so that higher scores
indicate greater family functioning. Scores on this scale range from 12 to 48. In the
Better Beginnings data this scale was consistently unifactorial. This scale had a
Cronbach alpha reliability of .92 in Better Beginnings data.

Parent factors. Mothers were asked about potentially stressful events or
transitions (both positive or negative) that occurred within the previous year. This 13
item stressful life events questionnaire used in the Better Beginnings data was taken
from a larger pool of items used in the Social Change in Canada Study (Institute for
Social Research, 1977; 1979; 1981; see Appendix G). Items were chosen due to high

frequency of endorsement in the Change in Canada study. The scale score consists of
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the number of items reported, therefore ranging from 0 to 13. Higher levels of life
stress are denoted by a higher score on this scale. The Cronbach’s alpha reliability
was .57 for Better Beginnings Data.

Social support was measured using a shortened version of the Social
Provisions Scale (Cutrona & Russell, 1989). The social support measure in this study
measured the following supportive relationships: guidance, reliable alliances (the
assurance that others can be counted upon for practical help) and attachment. This
scale is aimed at determining the level of social support received from family, friends
and others. This social support measure included six questions. Items were answered
using a four-point Likert-type scale ranging from “strongly agree” (1) to “strongly
disagree” (4). Responses were reversed-scored so that higher scores indicate greater
social support. Scores on this scale range from 0 to 24. The Cronbach’s alpha
reliability was .80 for Better Beginnings data (see Appendix H).

Maternal depression was measured by use of the Center for Epidemiologic
Studies Depression Scale (CES-D; Devins & Orme, 1985; see Appendix I). The CES
is a self-report measure of depressive symptoms with 20 items that assess the
frequency/duration of symptoms associated with depression in the preceding week.
Cognitive, affective, behavioural and somatic symptoms associated with depression
are assessed by sixteen items. Positive affect is assessed by four items. Items are
answered using a four-point Likert-type scale ranging from “Rarely or none of the
time (Less than 1 day)” (1) to “Most or all of the time (5-7 days)” (4). Responses
were reversed coded for positive affect items. Scores on this scale range from 20 to

80 with higher scores reflecting higher levels of depression. This scale has shown
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Cronbach alpha reliabilities between .87 and .91 in the Better Beginnings data.

Immigration factors. Country of birth of the mother and main home language
spoken at home were measured through sociodemographic information obtained in
the parent interviews (Arnold, 2000; see Appendix C).

Neighbourhood/Community Level of Analysis

School factors. Better Beginnings measured School Climate by teacher rating.
A four item scale, with items including “School spirit is very high” and “Most
children in this school enjoy being there”, are measured on a four-point Likert-type
scale ranging from “Strongly agree” (1) to “Strongly disagree” (4). Scores on this
scale range from 4 to 16. Higher scores on this scale indicate worse teacher-rated
school climate. This scale had a Cronbach alpha reliability of .84 in Better
Beginnings data (see Appendix J).

Parent’s Rating of their Child’s School was also completed by Better
Beginnings by using a set of questions generated specifically for the Better
Beginnings project by the Social Program Evaluation Group at Queen’s University.
The three items are rated on a five-point Likert type scale ranging from “Not at all”
(0) to “A great deal” (4). Scores on this scale range from 0 to 12. Responses were
reversed coded so that higher scores indicate a better parent rating of the child’s
school. The measure has béen consistently unifactorial, with Cronbach alpha
reliabilities between .85 and .90 in Better Beginnings data (see Appendix K).

Parent’s Rating of Relationship with their Child’s Teacher/Involvement in
School was also completed by using a set of questions generated specifically for the

Better Beginnings project by the Social Program Evaluation Group at Queen’s
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University. Each of the seven items in this measure is rated on a five-point Likert-
type scale ranging from “Not at all” (0) to “A great deal” (4). Scores on this scale
range from 0 to 28 with higher scores indicating a better relationship with their
child’s teacher and greater involvement in their child’s school. This measure has
been consistently unifactorial. The Cronbach alpha reliability was .89 in Better
Beginnings data (see Appendix L).

Neighbourhood/community factors. The five-item Neighbourhood Activities
scale was developed by Better Beginnings to determine whether involvement in
neighbourhood recreational activities was affected by the programs. No more than a
single factor has been apparent on any oc;:asion. Involvement in each activity is rated
on a three-point scale with “Not at all” (0), “Occasionally” (1), and “Frequently” (2).
Scores on this scale range from 0 to 10 with higher scores indicating greater
involvement in neighbourhood recreational activities. Cronbach alpha reliability was
.78 in Better Beginnings data (see Appendix M).

To examine their use of community resources, parents were asked about their
use of programs in the past 12 months. A dichotomous response scale with “No” (0)
and “Yes” (1) was used to answer the six item use of programs questionnaire (see
Appendix N). The Cronbach alpha reliability was .49 in Better Beginnings data.

Furthermore, Sense of Community was measured using five items drawn from
a larger measure by Buckner (1986). Each item is rated on a four-point Likert-type
scale ranging from “Strongly agree” (1) to “Strongly disagree”v (4). Scores on this
scale range from 5 to 20. Higher scores indicate less sense of community. This scale

had a Cronbach alpha reliability of .78 in Better Beginnings data (see Appendix O).
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Finally, the Neighbourhood Satisfaction/Perceived Quality of Neighbourhood
items were drawn from the Quality of Urban Life surveys conducted by the Institute
for Behavioural Research at York University in 1977, 1979, and 1981. Although
these items were not originally intended to be part of a scale, factor analyses with the
original Quality of Life Survey data, and with Better Beginnings data support their
unidimensionality. This Neighbourhood Satisfaction/Perceived Quality of
Neighbourhood scale has five items. Four items are answered using a five-point
Likert-type scale ranging from “Excellent” (1) to “Poor” (5). The fifth item is
answered on a 10-point scale ranging from “Completely dissatisfied” (0) to
“Completely satisfied” (10). Responses were ‘reversed coded so that higher scores
indicate greater neighbourhood satisfaction and greater perceived quality of
neighbourhood. Scores on this scale range from 4 to 30. Cronbach alpha reliability
coefficient for Better Beginnings data was .74 (see Appendix P).

Procedure

Due to the preassigned nature of the intervention sites by the government,
random assignment to treatment/intervention and comparioson sites was not possible
in this study. Participants in this study were children recruited via take-home school
letters to parents explaining the Better Beginnings intervention opportunity in the
three project sites. Children of parents who agreed to participate in the intervention
project constituted the intervention group. The children forming the intervention
group were compared to participants recruited in a comparison site, which was the
control group in this study.

Interviews with parents were held in-home by project staff. Interviews for



49

English-speaking parents and French-speaking parents lasted approximately two
hours. Interviews conducted in languages other than English and French were
considerably longer. Interviews were conducted and questionnaires were translated
for other common languages when spoken by more than 25 research participants,
whereas translators were provided for participants speaking languages spoken by less
than 25 participants.

As a result of the interviews with parents, longitudinal data on the above
measures were collected from parents when the children were in Grade 3 and again in
Grade 6. In addition, data were collected from teachers via questionnaires at the same
times. Parents were paid $25 for each interview, and teachers were compensated for
time spent completing the rating scales.

Data Analysis

A multiple regression analysis (variable-oriented analysis) and a regression
decision tree analytic strategy (person-oriented analysis) were used in this study.
Multiple Regression

Six backward multiple regressions considering main effects of risk factors
were conducted in this study. A backward multiple regression of risk factor main
effects for each of the dependent variables (childhood hyperactivity-inattention Grade
6 outcome, childhood delinquency Grade 6 outcome, childhood physical aggression
Grade 6 outcome) assessed by parent-rating was conducted. Additionally a backward
multiple regression of risk factor main effects for each of the dependent variables

assessed by teacher-rating was conducted. The matched childhood externalizing
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disorder Grade 3 scores were also included in the risk factor main effect regression
analyses as a control variable.

Since the ultimate goal of this study was to examine the effectiveness of the
intervention for high risk subgroups of participants, multiple regressions considering
the interaction between site and risk factor were completed. All significant risk
factors indicated in the multiple regression analysis of risk factor main effects were
investigated in subsequent multiple regressions considering the interaction between
site and risk factor. Each of the subsequent multiple regressions were conducted by
including site and risk factor main effects and the interaction between site and the risk
factor. The variable selection technique was the enter method for all subsequent
multiple regression analyses considering the interactions between site and risk
factors.

Regression Decision Tree

When using the decision tree analytic strategy, all independent variables are
selected and tested one at a time for removal from the model and variables are
removed from the model based on the most powerful predictor to the depending
variable. This method of removing independent variables from the statistical model
is called backward elimination, which is a stepwise approach for fitting statistical
models. Therefore, the remaining statistical model only includes the independent
variables that were significant predictors of the dependent variable. That is why the
particular multiple regression variable selection technique was chosen to be backward

regression for the multiple regressions considering the main effects of risk factors.
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Many regression decision tree analytic strategies, based on recursive
partitioning algorithms, exist. In this study, the Exhaustive CHAID (Chi-Square
Automatic Interaction Detection) option of the SPSS Answer Tree® (SPSS, 1999)
computer program was used to achieve regression decision trees. A single dependent
variable and one or more independent variables are required for the regression
decision tree analytic strategy, as are required for regression techniques. The aim of
this regression decision tree analysis is to uncover homogenous subgroups of
individuals, which are empirically derived, reflecting the interactions of several
independent variables.

In the present study, the resulting tree diagram reflects groups of children
placed in subgroups based on their similarity across multiple variables or risk factors,
not simply the relationship between variables as identified in a traditional multiple
regression analysis. Therefore, subgroups represent children with similar patterns of
scores on the independent variables used to define the specific subgroups. For the
purpose of testing the hypothesis that the higher the level of risk the more likely
participants would be to respond positively to the Better Beginnings intervention, the
regression decision tree allows for identification of possible high-risk subgroups.

The variables included in a regression decision tree analysis have no meaning
in themselves. They are considered only as components of the pattern under analysis
and interpreted in relation to all other variables considered simultaneously. The
relevant aspect in a regression decision tree analysis is the pattern of scores of the
empirically derived subgroups of subjects.

The parent node, or top group of the tree diagram, is made up of the overall
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dependent variable mean and its accompanying sample size. The independent
variable that has the strongest statistical significance with the dependent variable is
diagrammed as the first level or generation of the tree, specifying homogeneous
subgroups of individuals with their accompanying dependent variable means. For
each subgroup misclassification error, the error representing the percentage of cases
in the subgroup that are incorrectly classified (cases that do not in actuality share the
dependent variable mean that makes up the homogeneous subgroup) in this way, was
minimized so as to provide optimal classification by the computer program. Further
division of these subgroups, on the basis of the next most predictive variable, are
produced thereby creating subsequent generations of the decision tree diagram. The
tree generations grow until a stopping rule is met. Stopping rules are specified prior
to analysis and are based on either the maximum number of tree generations and/or a
minimum child node sample size. For regression decision tree analyses in this study,
stopping rules for maximum tree generations were set at 10 and the minimum child
node sample size was set at 5. The choice of 10 for maximum tree generations was
based on the fact that regression decision trees become too complex if there are too
many generations. The minimum child node sample size of 5 choice, was based on
the logic of Zhang and Singer (1999) that results are generally not so meaningful with
fewer than five participants.

The tree grown until stopping rules are met is often selectively pruned by the
Answer Tree computer program algorithm, yielding a sequence of smaller and
smaller trees as branches are pruned. Each smaller tree in this pruning sequence is

chosen as the one that has the smallest misclassification error of any other sub-tree of
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comparable size. The tree whose misclassification error is not significantly improved
by the pruned branches is chosen as the best sub-tree.

The statistical significance of subgroup differences is determined by either a
chi square test, if the dependent variable is categorical, or by an F-test when the
dependent variable is continuous (SPSS, 1999). In this study each dependent
variable, childhood externalizing disorder, were continuous and statistical
significance was therefore determined using the F-test.

Since multiple statistical tests are used to construct the tree model, there is a
possibility that the Type I error rate will increase. To ensure that the Type I error rate
did not exceed the pre-determined significance level, which was set at o = .05, across
all tests collectively the Bonferroni adjustment was utilized to partitioﬁ the
significance level (o = .05) across all tests for each of the independent variables,
decreasing the possibility of the Type I error.

Regression decision tree analysis has sel&om been applied to psychological
research. However, recent epidemiological research has often employed this
statistical procedure (Doering et al., 1998; Stuss et al., 2000). Furthermore,
regression decision tree analysis has several advantages over traditional multivariate
statistical techniques. The regression decision tree analysis does not require
assumptions of linearity and normality of distribution.

Therefore, it is not necessary for data to be normally distributed or for non
normally distributed data to be transformed before analysis. In addition, regression
decision tree analysis can detect interactions and non-linear effects, which tend to be

missed by other traditional techniques. Complex interactions between the
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independent variables can be detected without having to specify them a priori, which
allows for subgroups of dependent variable scores to be émpirically derived based on
the interaction between the dependent and independent variables. Furthermore,
interpretation of complex interactions is facilitated by a tree model that resembles the
human judgement process and thus, makes intuitive sense.

For instance, one of the first applications of regression decision tree analysis
was the development of a method to identify the prognosis of heart attack patients
(Breiman, Friedman, Olshen & Stone, 1984 ). This work, conducted at the University
of California San Diego Medical Center, narrowed 19 variables measured during the
first 24 hours afier a heart attack patient was admitted to the hospital down to three
critical variables in a decision tree that identified high risk patients (patients who will
not survive at least 30 days) from those deemed not high risk. The regression

decision tree for prognosis after heart attack is seen in Figure 3.
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The proportion of variance explained by the tree model can also be taken into
consideration when evaluating the tree. The risk estimate reflects the error variance
in the dependent measure before (total variance) and after (within-node variance) the
tree is grown. The within-node variance is divided by the total variance then
multiplied by 100 and subtracted from 100% to calculate the proportion of variance in
the dependent variable that the tree model describes (SPSS, 1999).

This technique also provides a cross-validation assessment of its results. In
the pruning procedure, rather than using the apparent (resubtitution) misclassification
€ITor Or apparent mean square error, a cross-validation method is used to obtain a
more reliable estimate of error, representing the error that would be experienced in
replication (Breiman et al., 1984). This ten-fold cross-validation procedure to
determine optimal tree size randomly divides the original sample into tenths and a
tree is built from 9/10 (or 90%) of the sample, holding out the remaining 1/10 or 10%.
This excluded 1/10 is used to test the stability of classification of the tree generated
from the 9/10. This happens a total of ten times for each of the randomly divided 1/10
of the original sample.

A cross-validation risk estimate is calculated by Answer Tree by averaging
the risk estimate computed for each of the ten trees generated in cross-validation. A
comparison of the risk estimate for the tree model and the average cross-validation
risk estimate is completed. If the average cross-validation risk estimate is greater
than the risk estimate of the tree model or the standard error of the average cross-
validation risk estimate is greater than the standard error for the risk estimate of the

tree model, then the computer program has allowed too much variability in tree
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selection rather than consistently selecting a tree with minimized estimated error
(StatSoft, 1984-2003). Thus there would be too much error in replication or there is a
lack of external validity of generalizeability.

Finally, the missing data algorithm of SPSS Answer Tree®© is designed to
accomplish two purposes simultaneously: first, to make maximum use of the data
cases, complete or not, in the tree construction; second, to construct a tree that will
classify any case dropped into it, even if the case has some variable values missing,
This differs from the usual missing value procedures in regression, where the
covariance matrix is filled in and then used to produce a single prediction equation

defined only on complete cases (Breiman et al., 1984).
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Results

In sum, both the variable-oriented analysis and the person-oriented analysis
did not reveal high-risk subgroups of differential effectiveness of the Better
Beginnings intervention. The multiple regression analyses of risk factor main effects,
while controlling for Grade 3 childhood externalizing disorder, indicated risk factors
that significantly predicted childhood externalizing disorder outcome. Risk factors
identified in the investigation of main effects were included in subsequent multiple
regression analyses considering interactions between site and risk factor. The
multiple regressions considering the interaction between site and risk factor tested for
high-risk subgroups of differential effectiveness of the intervention and uncovered
one finding of interest (which had some limitations which will be discussed).

The regression decision-tree statistical approach did not reveal effectiveness
of intervention programs for high risk subgroups either. This was due to the fact that
site was not the strongest factor predicting childhood externalizing disorder in all
decision trees generated by Answer Tree. If site were to have been indicated in
decision tree analyses in the first generation of the tree, subgroups of comparison and
intervention sites would be sub-grouped. Subsequent generations of the tree would
form off of these subgroups of comparison/intervention sites to create interactions
with other risk factors allowing for potential formation of high-risk subgroups of
participants that showed greater intervention effectiveness.

In subsequent generations of decision trees these novel analyses revealed that
comparison sites had equivalent childhood externalizing disorder outcome scores as

seen in intervention sites. Finally as found in the more traditional analyses completed
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in this thesis, a number of different risk factors for externalizing disorders were noted
by the regression decision tree analyses.
Data Preparation

The necessary dichotomous variables were created to complete analyses. A
site variable was created to denote whether a participant was from a Better
Beginnings intervention site (1) or from a comparison site (0). Maternal education
level variable was also dichotomized into mothers who had not graduated high school
(0) and mothers who had graduated high school (1). Further, unemployment in the
mother/partner was dichotomized as unemployed (1) and employed (0). Main home
language was dichotomized as main language spoken at home is English or French
(1) and main language spoken at home is other than English or French (0). Finally,
country of birth for mother was dichotomized into an immigrant variable. A value of
one (1) was given to a mother who was not born in Canada and a value of zero (0)
was given to a mother who was born in Canada. In addition, only data from
biological mothers were used in this study in attempt to keep a unified sample. A
large proportion of the sample was made up of biological mother respondents (97%)
and thus only a small proportion of the total data sample was excluded.

Assumptions were verified for the data with only biological mother
respondents. For the assumption of normality, skewness and kurtosis were verified.
The normal probability plot and the histogram of the distribution were also
considered. Kline’s (2005) convention of the absolute value of three for skewness
cutoff was followed and was not exceeded by the data in this study (Kline, 2005).

Kline’s (2005) convention of the absolute value of 10 for problematic kurtosis and
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absolute value of 20 for seriously problematic kurtosis was followed and was
exceeded only by the teacher-rated childhood delinquency dependent variable in this
study. The assumption of independence, as detected by the Durbin-Watson statistic,
was satisfied for all multiple regression analyses. The assumption of
homoscedasticity was verified using the scatterplot of the residuals and was satisfied
(shown by a uniform shape/distribution across the graph) for all multiple regression
analyses. The assumption of linearity (shown by a straight line of data with no
shape/curve) was also verified for all multiple regression analyses via use of the
scatterplot of the residuals.

For multiple regression analyses, a search for univariate and multivariate
outliers was conducted using standardized residuals (using the cut-off of residuals
greater than plus or minus three standard deviations) and Mahalanobis’ distances
(using the chi-square distribution for the number of independent variables as a cut-
off) , respectively. Further, a search for influential observations was conducted using
the critical leverage cutoff (two times the average leverage value) for each dependent
variable. For the parent-rated childhood hyperactivity-inattention multiple regression
233 participants exceeded the cutoffs for indices (standardized residuals, Mahalanobis
distances, leverage) and were dropped from the multiple regression analysis. For the
teacher-rated childhood hyperactivity-inattention multiple regression 154 participants
exceeded the cutoffs for indices (standardized residuals, Mahalanobis distances,
leverage) and were dropped from the multiple regression analysis. For the parent-
rated childhood delinquency multiple regression 228 participants exceeded the cutoffs

for indices (standardized residuals, Mahalanobis distances, leverage) and were
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dropped from the multiple regression analysis. For the teacher-rated childhood
delinquency multiple regression 127 participants exceeded the cutoffs for indices
(standardized residuals, Mahalanobis distances, leverage) and were dropped from the
multiple regression analysis. For the parent-rated childhood physical aggression
multiple regression 237 participants exceeded the cutoffs for indices (standardized
residuals, Mahalanobis distances, leverage) and were dropped from the multiple
regression analysis. Finally, for the teacher-rated childhood physical aggression
multiple regression 135 participants exceeded the cutoffs for indices (standardized
residuals, Mahalanobis distances, leverage) and were dropped from the multiple
regression analysis.

Afier the 127 participants who exceeded the cutoffs for indices (standardized
residuals, Mahalanobis distances, leverage) were dropped from the teacher-rated
childhood delinquency multiple regression analysis, the violation of normality as seen
by the kurtosis and skewness values was no longer problematic. The assumption of
normality was therefore met for this particular analysis. In addition, the collinearity
statistics of tolerance (< .1) and variance inflation factor ( =10) were considered as
indicators for the detection of multicollinearity. There was no detection of
multicollinearity for any of the multiple regression analyses.

A large proportion of observations were excluded from the analysis due to the
high presence of univariate and multivariate outliers. A great number of influential
observations were also excluded from this study. There are no set solutions for
handiing influential observations. Researchers might elect to collect more data to

dampen the influence of these observations or remove these points and treat them as
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special cases. The context and nature of the system under study also assists the
researcher in selecting a reasonable approach (Gebotys, 2003). It was not possible to
collect further data due to the archival nature of the study. Therefore, a decision was
made to exclude the influential observations. In retrospect, there may have been
utility in keeping the extreme cases in the analysis as there is richness to the data that
is lost by excluding these extreme cases. However, it was a prudent choice made to '
assure that assumptions of multiple regression were satisfied.

In all of the backward multiple regression analyses an alpha level to enter was
set at .05 and an alpha level to remove was set at .10. For the subsequent multiple
regressions using enter method an alpha level of .05 was set. For decision tree
analyses an alpha level of .05 was set. Decision tree analyses stopping rules for
maximum tree generations were set at 10 and the minimum child node sample size
was set at five. Variables examined in this study are presented in Table 3.

The sample used in this study had a low level of child externalizing disorder
both at the outset of the study in Grade 3 and at Grade 6 outcome. For instance, the
parent-rated childhood hyperactivity-inattention mean score on a range from 0 to 16
was 3.8 in Grade 3 and was 3.6 in Grade 6. The mean decrease of parent-rated
childhood hyperactivity-inattention scores from Grade 3 to Grade 6 was 0.2 and the
mean rate of decrease was 5.3% over the time period of Grade 3 to Grade 6. Teacher-
rated childhood hyperactivity-inattention mean score on a range from 0 to 14 was 3.2
in Grade 3 and was 4.4 in Grade 6. The mean increase of teacher-rated childhood
hyperactivity-inattention scores from Grade 3 to Grade 6 was 1.2 and the mean rate of

increase was 37.5% over the time period of Grade 3 to Grade 6. Parent-rated
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childhood delinquency mean score on a range from 0 to 16 was 5.0 in Grade 3 and
was 5.1 in Grade 6. The overall mean parent-rated increase in childhood delinquency
from Grade 3 to Grade 6 was 0.1 and the mean rate of increase was 2.0% over the
time period of Grade 3 to Grade 6. Teacher-rated childhood delinquency mean score
on a range from 0 to 6 was 0.3 in Grade 3 and was 0.2 in Grade 6. The mean
decrease of teacher-rated childhood delinquency scores from Grade 3 to Grade 6 was
0.1 and the mean rate of decrease was 33.3% over the time period of Grade 3 to
Grade 6. Parent-rated childhood physical aggression mean score on a range from 0 to
12 was 1.4 in Grade 3 and was 1.5 in Grade 6. The overall mean parent-rated
increase in childhood physical aggression from Grade 3 to Grade 6 was 0.1 and the
mean rate of increase was 7.1% over the time period of Grade 3 to Grade 6. Teacher-
rated childhood physical aggression mean score on a range from 0 to 12 was 1.8 in
Grade 3 and was 1.6 in Grade 6. The mean decrease of teacher-rated childhood
physical aggression scores from Grade 3 to Grade 6 was 0.2 and the mean rate of
decrease was 11.1% over the time period of Grade 3 to Grade 6. Therefore, overall
pathology in the Better Beginnings entire sample is at the low end of these scales. A
ceiling effect was also not a problem due to the sample having lower childhood
externalizing disorder levels at both points in time. However a floor effect was a
problem due to the lower childhood externalizing disorder levels, especially for
teacher-rated childhood delinquency. This particular dependent variable had very
low scores at Grade 3 and Grade 6 and did not have much variance to predict (see

Table 3).
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Findings
Variable Oriented Analyses

Results from six backward multiple regression analyses considering risk factor
main effects for each of the three childhood externalizing disorders assessed by parent
and teacher-rating follow. The same set of predictors was used for all six dependent
variables. The Grade 3 matched childhood externalizing disorder control variable and
site were also considered in each of the regressions. The multiple regression analyses of
risk factor main effects indicated risk factors that significantly predicted childhood
externalizing disorder outcome.

Multiple regression main effect analyses for hyperactivity-inattention. A
suminary table of coefficients for both parent-rated and teacher-rated multiple regression
analyses considering main effects for prediction of the childhood hyperactivity-
inattention Grade 6 outcome are found in Table 4. A backward multiple regression was
conducted to determine whether risk variables identified in Table 4, plus the Grade 3
control variable and site predict the parent-rated childhood hyperactivity-inattention
Grade 6 outcome. All assumptions (homoscedasticity, normality, independence, and
linearity) were met. Risk variables significantly predicted the parent-rated childhood
hyperactivity-inattention Grade 6 outcome, F (11, 326) = 31.15, p = .000, accounting for
51.2 % of the variance.

The standardized regression weights indicate that maternal immigrant status is the
strongest predictor (B = -.21) of the parent-rated childhood hyperactivity-inattention
Grade 6 outcome. Given this model, the associated unstandardized coefficients further

indicate that maternal immigrant status significantly predicts the parent-rated childhood
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Summary of Coefficients Used in Parent-rated and Teacher-rated Childhood
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Hyperactivity-Inattention Grade 6 Backward Multiple Regression Analyses Considering

Main Effects
Variable b SE b B
Parent-rated (N = 338)
Parent-rated child hyperactivity Grade 3 46 .05 AO%**
Maternal immigrant status -1.42 32 - 21 H¥*
Teacher-rated conflict management social skills -.20 .05 - 17k
Maternal education -1.27 38 - 13%*
Teacher-rated assertiveness social skills 11 .04 J1%
School climate -.16 07 - 10*
Site .66 31 09*
Single-parent status .65 32 .09*
Teacher-rated (N = 287)
Teacher-rated cooperative social skills -43 05 - S1%**
Maternal immigrant status -1.59 40 - 20%**
Gender of child -1.43 37 - 1 8%
Single-parent status 1.38 40 J6**
Positive parenting -.20 .06 - 15%*
Sense of community 22 .09 2%
Teacher-rated assertiveness social skills 13 .06 2%
*p<.05
**p < .01

*xxp < 001
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hyperactivity-inattention outcome. Parent ratings of childhood hyperactivity-inattention
in Grade 6 were significantly lower for children who had a mother that was an immigrant.

Since maternal immigrant status is a predictor variable and parent-rated childhood
hyperactivity-inattention Grade 6 outcome is the criterion, the square of the correlation
coefficient was used to interpret the strength of the relationship. The square of the
correlation gives the proportion of criterion variance that is accounted for by its linear
relationship with the predictor. Therefore for maternal immigrant status there is a
medium to large effect size, 7(336) = .46, p = .000, accounting for 21.2% of the variance
in the parent-rated childhood hyperactivity-inattention Grade 6 outcome.

Teacher-rated assertiveness social skills also significantly predicts the parent-
rated childhood hyperactivity-inattention Grade 6 outcome. Parent ratings of childhood
hyperactivity-inattention in Grade 6 were signiﬁcaﬁtly higher for children who had
higher teacher-rated assertiveness social skills, which was unexpected. School climate
also significantly predicts parent-rated childhood hyperactivity-inattention Grade 6
outcome. It is interesting to note that parent ratings of childhood hyperactivity-
inattention in Grade 6 were significantly lower for children who attended schools with a
worse school climate. Finally, site significantly predicts the parent-rated childhood
hyperactivity-inattention Grade 6 outcome. Parent ratings of childhood hyperactivity-
inattention in Grade 6 were significantly higher for children who took part in the Better
Beginnings intervention. This finding was also contrary to expectation.

A backward multiple regression was also conducted to determine whether risk
variables identified in Table 4, plus the Grade 3 control variable and site predict the

teacher-rated childhood hyperactivity-inattention Grade 6 outcome. All assumptions
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were met. Risk variables significantly predicted teacher-rated childhood hyperactivity-
innattention Grade 6 outcome, F (9, 277) = 25.47, p = .000, accounting for 45.3 % of the
variance. The standardized regression weights indicate that teacher-rated cooperative
social skills is the strongest predictor (B = -.51) of teacher-rated childhood hyperactivity-
inattention Grade 6 outcome.

Given this model, the associated unstandardized coefficients further indicate that
teacher-rated cooperative social skills significantly predicts the teacher-rated childhood
hyperactivity-inattention Grade 6 outcome. Teacher ratings of childhood hyperactivity-
inattention in Grade 6 were significantly lower for children who had higher teacher-rated
cooperative social skills. This is a large effect size, 7(285) = -.56, p =.000, accounting
for 31.4% of the variance in the teacher-rated childhood hyperactivity—.inatfention Grade 6
outcome. Maternal immigrant status also significantly predicts the teacher-rated
childhood hyperactivity-inattention Grade 6 outcome. Teacher ratings of childhood
hyperactivity-inattention in Grade 6 were significantly lower for children who had a
mother that was an immigrant. Finally, teacher-rated assertiveness social skills
significantly predicts the teacher-rated childhood hyperactivity-inattention Grade 6
outcome. This interesting finding notes that teacher ratings of childhood hyperactivity-
inattention in Grade 6 were significantly higher for children who had higher teacher-rated
assertiveness social skills.

Multiple regression main effect analyses for delinguency. A summary table of
coefficients for both parent-rated and teacher-rated multiple regression analyses
considering main effects for prediction of the childhood delinquency Grade 6 outcome is

found in Table 5. A backward multiple regression was conducted to determine whether
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Summary of Coefficients Used in Parent-rated and Teacher-rated Childhood
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Delinquency Grade 6 Backward Multiple Regression Analyses Considering Main Effects

Variable b SE b B
Parent-rated (N = 338)

Parent-rated delinquency Grade 3 47 .06 Ik

Parent-rated conflict management social skills -.16 .05 - 17%*

Site 1.30 33 N R

Hostile-ineffective parenting 10 04 3%

Sense of community -17 .08 -.09%*

Neighbourhood satisfaction -.07 .03 -.09*
Teacher-rated (N = 227)

Teacher-rated delinquency Grade 3 12 .03 2%

Teacher-rated cooperative social skills -02 01 -.20*

Single-parent status 13 .05 16*

School climate ‘ -.02 .01 -.13*

*p<.05

*¥p < 01

**4p < 001
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risk variables identified in Table 4, plus the Grade 3 control variable and site predict the
parent-rated childhood delinquency Grade 6 outcome. All assumptions were met. Risk
variables significantly predicted the parent-rated childhood delinquency Grade 6
outcome, F (9, 328) =47.27, p = .000, accounting for 56.5 % of the variance. The
standardized regression weights indicate that parent-rated conflict management social
skills is the strongest predictor (B = -.17) of parent-rated childhood delinquency Grade 6
outcome.

Given this model, the associated unstandardized coefficients further indicate that
parent-rated conflict management social skills significantly predicts the parent-rated
childhood delinquency Grade 6 outcome. Parent ratings of childhood delinquency in
Grade 6 were significantly lower for children who had higher parent-rated conflict
management social skills. This is a medium to large effect size, #(336) =-.55, p = .000,
accounting for 30.3% of the variance in parent-rated childhood delinquency Grade 6
outcome. Site also significantly predicts the parent-rated childhood delinquency Grade 6
outcome. Parent ratings of childhood delinquency in Grade 6 were significantly higher
for children who took part in the Better Beginnings intervention, which was an
unexpected finding. Sense of community also significantly predicts the parent-rated
childhood delinquency Grade 6 outcome. Unexpectedly, parent ratings of childhood
delinquency in Grade 6 were found to be significantly lower for children who lived in
communities with less sense of community.

A backward multiple regression was also conducted to determine whether risk
variables identified in Table 4, plus the Grade 3 control variable and site predict the

teacher-rated childhood delinquency Grade 6 outcome. All assumptions were met. Risk
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variables significantly predicted the teacher-rated childhood delinquency Grade 6
outcome, F (8, 218) = 8.62, p = .000, accounting for 24.0 % of the variance. The
standardized regression weights indicate that teacher-rated cooperative social skills is the
strongest predictor (B = -.20) of teacher-rated childhood delinquency Grade 6 outcome.

Given this model, the associated unstandardized coefficients further indicate that
teacher-rated cooperative social skills significantly predicts teacher-rated childhood
delinquency Grade 6 outcome. Teacher ratings of childhood delinquency in Grade 6
were significantly lower for children who had higher teacher-rated cooperative social
skills in Grade 3. Finally, school climate significantly predicts teacher-rated childhood
delinquency Grade 6 outcome. It is interesting to note that teacher ratings of childhood
delinquency in Grade 6 were significantly lower for children who attended schools with
worse school climate.

Multiple regression main effect analyses for physical aggression. A summary
table of coefficients for both parent-rated and teacher-rated multiple regression analyses
for prediction of the childhood physical aggression Grade 6 outcome are found in Table
6. A backward multiple regression was conducted to determine whether risk variables
identified in Table 4, plus the Grade 3 control variable and site predict the parent-rated
childhood physical aggression Grade 6 outcome. All assumptions were met. Risk
variables significantly predicted the parent-rated childhood physical aggression Grade 6
outcome, F (7, 312) = 33.40, p = .000, accounting for 42.8 % of the variance. The
standardized regression weights indicate that single-parent status in Grade 3 is the
strongest predictor (B = .14) of the parent-rated childhood physical aggression Grade 6

outcome.
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Summary of Coefficients Used in Parent-rated and Teacher-rated Childhood Physical
Aggression Grade 6 Backward Multiple Regression Analyses Considering Main Effects

Variable b SEb B
Parent-rated (N = 320)

Parent-rated physical aggression Grade 3 .55 .05 SEk**

Single-parent status .64 20 J14%*

Maternal immigrant status -44 21 -11*

Site 45 .20 0%
Teacher-rated (N = 245)

Teacher-rated physical aggression Grade 3 30 05 KT

Teacher-rated cooperative social skills -12 .03 =24k x*

Maternal depression .04 01 4%

Unemployment status .84 32 4%

Teacher-rated assertiveness social skills .09 .04 14*

Maternal immigrant status -.50 23 -11%*

*p<.05

**p < .01

**¥p <.001
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Given this model, the associated unstandardized coefficients further indicate that
single-parent status significantly predicts parent-rated childhood physical aggression
Grade 6 outcome. Parent ra;ings of childhood physical aggression in Grade 6 were
significantly higher for children who were from single-parent families. Maternal
immigrant status also significantly predicts the parent-rated childhood physical
aggression Grade 6 outcome. Teacher ratings of childhood physical aggression in Grade
6 were significantly lower for children who had a mother that was an immigrant. Finally,
site significantly predicts the parent-rated childhood physical aggression Grade 6
outcome. Parent ratings of childhood physical aggression in Grade 6 were significantly
higher for children who took part in the Better Beginnings intervention, which was an
unexpected finding.

A backward multiple regression was also conducted to determine whether risk
variables identified in Table 4, plus the Grade 3 control variable and site predict the
teacher-rated childhood physical aggression Grade 6 outcome. All assumptions were
met. Risk variables were able to significantly predict teacher-rated childhood physical
aggression Grade 6 outcome, F (7, 237) = 18.87, p = .000, accounting for 35.8 % of the
variance. The standardized regression weights indicate tilat teacher-rated cooperative
social skills in Grade 3 is the strongest predictor (B = -.24) of the teacher-rated childhood
physical aggression Grade 6 outcome.

Given this model, the associated unstandardized coefficients further indicate that
teacher-rated cooperative social skills in Grade 3 significantly predicts the teacher-rated
childhood physical aggression Grade 6 outcome. Teacher ratings of childhood physical

aggression in Grade 6 were significantly lower for children who had higher teacher-rated
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cooperative social skills in Grade 3, as expected. Teacher-rated assertiveness social skills
also significantly predicts teacher-rated childhood physical aggression Grade 6 outcome.
It is interesting to note that teacher ratings of the childhood physical aggression in Grade
6 were significantly higher for children who had higher teacher-rated assertiveness social
skills. Finally, maternal immigrant status significantly predicts the teacher-rated
childhood physical aggression Grade 6 outcome. Teacher ratings of childhood physical
aggression in Grade 6 were significantly lower for children who had a mother that was an
immigrant.

Multiple regression interaction analyses. All significant risk factors identified in
the multiple regression analyses considering risk factor main effects for each of the
dependent variables were included in multiple regression analyses considering
interactions between site and risk factor. The multiple regressions considering the
interaction between site and risk factor tested for high-risk subgroups of differential
effectiveness of the intervention, which was the goal of the present study. Each of the
multiple regressions analyses considering interactions between site and risk factor were
conducted by including site and risk factor main effects and the interaction between site
and the risk factor in the model. To discern high-risk subgroups of differential
effectiveness of the intervention from these regression analyses completed, it was
necessary to graph the significant interactions detected. The graphs aimed to assess
whether childhood externalizing disorder outcome was lower in the intervention sites
than in the comparison sites under conditions where higher levels of a risk factor was

present.
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A total of 27 risk factors were significantly associated with one of the six outcome
measures (or dependent variables). Therefore, 27 multiple regression analyses
considering interactions between site and each risk factor were conducted by including
site and the risk factor as main effects and the interaction of site and that risk factor as an
interaction term in the model. Of these analyses, five models included interactions that
were significant. Once each of the five models were graphed for further inspection of
high risk subgroups of differential effectiveness of the intervention, only one of the five
models showed the pattern of interest. However, this one finding of interest for the
dependent variable of teacher-rated childhood delinquency Grade 6 outcome (interaction
was between site and single-parent status) had some limitations. The teacher-rated
childhood delinquency outcome score (which has small variance) proved difficult to
compare the intervention and comparison sites as there was such a miniscule difference.
Person Oriented Analyses

Regression decision tree analyses uncovered homogenous subgroups of
individuals, which were empirically derived, reflecting the interactions of several
independent variables. Results from six regression decision tree analyses, which were
completed for each of the six dependent variables, follow. The same set of predictors
was used for all six regression decision tree analyses and can be seen in Table 3. The
resulting tree diagrams reflect groups of children placed in subgroups based on their
similarity across multiple variables or risk factors. Subgroups represent children with
similar patterns of scores on the independent variables used to define the specific
subgroups. For the purpose of testing the hypothesis that the higher the level of risk the

more likely participants would be to respond positively to the Better Beginnings
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intervention, the regression decision tree allowed for identification of possible high-risk
subgroups.

The regression decision-tree analyses did not reveal effectiveness of intervention
programs for high risk subgroups. This was due to the fact that site was not the strongest
factor predicting childhood externalizing disorder in all regression decision trees
generated by Answer Tree. If site were to have been indicated in decision tree analyses
in the first generation of the tree, subgroups of comparison and intervention sites would
be sub-grouped. Subsequent generations of the tree would form off of these subgroups of
comparison/intervention sites to create interactions with other risk factors allowing for
potential formation of high-risk subgroups of participants that showed greater
intervention effectiveness.

Site was a factor that was generated in later generations in many decision trees
generated. The homogeneous subgroups of sites indicated that comparison sites had
equivalent childhood externalizing disorder outcome scores as seen in intervention sites.
Finally, a number of different risk factors for externalizing disorders were noted by the
regression decision tree analyses. |

Hyperactivity-inattention. A parent-rated childhood hyperactivity-inattention
decision tree diagram describing subgroups of participants with similar patterns of scores
on significant predictor variables is summarized in Figure 4. The top node or “parent”
node of this decision tree revealed a mean teacher-rated childhood hyperactivity-
inattention Grade 6 outcome score of 3.55 in the overall sample (N = 571). The first
generation of this decision tree displayed stressful life events as the strongest factor

predicting parent-rated childhood hyperactivity-inattention Grade 6 outcome. Parent-
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rated childhood hyperactivity-inattention Grade 6 outcome scores formed two subgroups
for stressful life events. No stressful life events formed node 1 and displayed a mean
parent-rated childhood hyperactivity-inattention Grade 6 outcome score of 2.03. Node 2
with stressful life events scores of 1 to 13 showed a higher mean parent-rated childhood
hyperactivity-inattention Grade 6 outcome score of 4.43. Several other nodes formed off
of the first node (see Figure 4).

Single-parent status was a common predictor in this decision tree, as was the
Grade 3 parent-rated childhood hyperactivity-inattention control variable. The last
generation of the decision tree indicated the factor maternal immigrant status. Many
subgroups in the tree, especially those in the later generations, were composed of a small
number of participants.

A summary is provided of the teacher-rated childhood hyperactivity-
inattention decision tree diagram, describing subgroups of participants with similar
patterns of scores on significant predictor variables in Figure 5. The top node or “parent”
node of this decision tree revealed a mean teacher-rated childhood hyperactivity-
inattention Grade 6 outcome score of 4.44 in the overall sample (N = 441). The first
generation of this decision tree displayed gender of child as the strongest factor
predicting teacher-rated childhood hyperactivity-inattention Grade 6 outcome. Teacher-
rated childhood hyperactivity-inattention Grade 6 outcome scores formed two subgroups
for gender. Female children formed node 1 and displayed a mean teacher-rated
childhood hyperactivity-inattention Grade 6 outcome score of 2.99. Node 2 with male
children and missing gender answers showed a higher mean teacher-rated childhood

hyperactivity-inattention Grade 6 outcome score of 5.69.
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The second generation of this decision tree revealed teacher-rated cooperative
social skills as a predictor variable for the split off of node 1. The second generation of
this decision tree also revealed teacher-rated childhood hyperactivity-inattention Grade 3
control variable for the split off of node 2. Single-parent status and maternal immigrant
status are also factors in the later generations of this decision tree. This decision tree had
only four generations and the sample sizes for subgroups in the later generations were
reasonable. |

Delinquency. A parent-rated childhood delinquency dcciéion tree diagram
describing subgroups of participants with similar patterns of scores on significant
predictor variables is summarized in Figure 6. The top node or “parent” node of this
decision tree revealed a mean teacher-rated childhood delinquency Grade 6 outcome
score of 5.13 in the overall sample (N = 566). The first generation of this decision tree
displayed maternal immigrant status as the strongest factor predicting parent-rated
childhood delinquency Grade 6 outcome.

The second generation of this decision tree revealed parent-rated childhood
delinquency Grade 3 control variable for the split off of node 1. The second generation
of this decision tree revealed parent-rated childhood delinquency Grade 3 scores as the
control variable for the split off of node 2. There were two additional generations of
nodes (see Figure 6).

A summary is provided of the teacher-rated childhood delinquency decision tree
diagram, describing subgroups of participants with similar patterns of scores on
significant predictor variables in Figure 7. The top node or “parent” node of this decision

tree revealed a mean teacher-rated childhood deliriquency Grade 6 outcome score of 0.19
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in the overall sample (N = 354). The first generation of this decision tree displayed the
control variable of teacher-rated childhood delinquency Grade 3 scores. Teacher-rated
childhood delinquency Grade 6 outcome scores formed two subgroups for teacher-rated
childhood delinquency Grade 3 scores. Teacher-rated childhood delinquency Grade 3
scores of 0 formed node 1 and displayed a mean teacher-rated childhood hyperactivity-
inattention Grade 6 outcome score of 0.10. Node 2 with childhood teacher-rated
delinquency Grade 3 scores of 1 to 6 and missing childhood teacher-rated delinquency
Grade 3 scores showed a higher mean teacher-rated childhood hyperactivity-inattention
Grade 6 outcome score of 0.54.

The second generation of this decision tree revealed neighbourhood satisfaction as
the predictor variable for the split off of node 1 and gender of child as the predictor
variable for the split off of node 2. The third generation of this decision tree showed
teacher-rated cooperative social skills and single-parent status as predictors. Finally,
sense of community was seen in the final generation of this decision tree and formed
subgroups that had small sample sizes.

Physical aggression. A summary is provided of the parent-rated childhood
physical aggression decision tree diagram, describing subgroups of participants with
similar patterns of scores on significant predictor variables in Figure 8. The top node or
“parent” node of this decision tree revealed a mean parent-rated childhood physical
aggression Grade 6 outcome score of 1.46 in the overall sample (N = 557). The first
generation of this decision tree displayed parent-rated childhood physical aggression
Grade 3 control scores.

The second generation of this decision tree revealed hostile-ineffective parenting



87

‘wesbBeip san uosioep uossaibbe jeosAyd pooypjiyd pelerjuaied g amby

[ X'} l =u W =u
000 =W L0 =W S00 =W
6E ®PON 8E OPON LE SpON
_ 6 =U v =U 2Z<| FN.WNV %uv
¢k =u St =Uu LLE =W vt =W v =d’'L1'8 $ (g€’
z6r =W ! WwT =W 100438 Ut JUSWANOAUIOUIBR)S, PO Y dipuonwal jo Buprisuay
0€ ®PON 6Z 9PON
€ apoN €€ 9pON Ww=u W=y
ooyos ajenpwb jou ooyss ejenpe Sto =w S50 =W
looye yBy * pabjoupg ooy ;u_:_v NBNPRID 10 = dlvezt =6y i
10" = d'zg'9 =(sZh) S¢ soon s¢ 2pau
S19A3; 2) |93 UojleONPS |HWaleW 6 =U g€ =
. 9% =N T =W
: ZE 8poN 1€ 9PON L = \Z =U 00l s U Tl = LU [T
9¢ < oz a> 2L =W 610 =W S0 =W oo =W 1o =i 900 =i
¥o =depzt =(ev'id
10028 {if U BN OAUIIYO B} S, PR Upm diuBuonulll Jo Bugeis uag 8Z 9PON 4Z 9PN 92 2PN ST oo ¥Z OPN €2 9PN
ou
g1 =u g=u Z =t o) =u is =y o4 =u < y> Ll <Bummu) >omwsl ]
Y =W 006 =W || 9S€ =W OES =W 6L =i oLy =W | L& .a.o«%_ =(1€'d 800 = 200 =469 41
191 1 uo Y9 Jo J19pu
ZZ poN 1Z 9poN 0Z 3PN 61 ®poN 91 9PN I epoy Ounuaind opsuog PII2 Jo13puS9 {sion01 2) aBenBum oy uv
P [thon iop'e) 8=p
<Bupsilu >'g < 9=>
€0 =d7066 ={25ed
Ajunwwod o suas P
_ 6 =v Sy = U 9=y €e =u 0 =u 0z =u L =u 9l =U ZiT =U gc =
6Pl =W oLy s W 05} =W 850 = W o'l =W Tz =W SC0 =W 69t =W 190 =N | 8L0 =W
# 81 9poN L1 9pON i 9poN cLepoN | ZiopoN 14 @poN 0t epoN 6 9poN 8 9PON L ®PON
v By
R Uy N 1z< hizs) <Bumul>lsi'v)) Wilon)  or=» 6 < <Bupsw $lg1'e) 6=>
. , €0 =d'sLgl =(65"Id
S0 =d'syg =(65'1d  sypp woce pweBeusw v0 = d'sdG =(96¥H ¥00° = d'v0l0L = (€922
smes waibiwly 1BWABN  ouuo0o 2%123# Bunuaied SAROGY SU-SEOH Supuaied SARDAU UGB OH
m.u_L 9g =u _ ¥ =U 19 =u 10t =¥ 99T = v
g9 =W WLy =N €ET =W 6L = N 01 =W 290 =W
9 PpON S @poN ¥ @poN € 9PON Z opoN } 9PON
AQLE > p< v'2 [Z'y Vo 0=>

9 O uogsBBu [vopAyd PRIWNR




88

as the predictor variable for the split off of node 1. The second generation of this
decision tree revealed hostile-ineffective parenting as the predictor variable for the split
off of node 2 as well. However, in this instance the hostile-ineffective parenting
subgroups were not ordered in an expected manner with lower dependent variables means
for lower levels of risk and higher dependent variable means for higher levels of risk.
The second generation of this decision tree revealed teacher-rated conflict management
social skills and maternal immigrant status as predictors as well. Node 18 represented
children whose mother was an immigrant and indicated a mean parent-rated childhood
physical aggression Grade 6 outcome score of 0.89. Node 17 represented children whose
mother was not an immigrant and indicated a higher mean parent-rated childhood
physical aggression Grade 6 outcome score of 2.62.

Finally, the second generation of this decision tree revealed sense of community
as the predictor variable for the split off of node 5. An unusual order was seen in the
dependent variables means for this variable. Increased sense of community did not
always result in subgroups of lower dependent variable means. Several subsequent
generations are seen in this decision tree diagram.

A summary is provided of the teacher-rated childhood physical aggression
decision tree diagram, describing subgroups of participants with similar patterns of scores
on significant predictor variables in Figure 9. The top node or “parent” node of this
decision tree revealed a mean teacher-rated childhood physical aggression Grade 6
outcome score of 1.55 in the overall sample (N = 380). The first generation of this
decision tree displayed teacher-rated childhood physical aggression Grade 3 control

variable scores. Several other nodes formed off of the first node (see Figure 9).
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Risk estimates of regression decision trees. The proportion of variance explained
by the tree models was taken into consideration in order to evaluate the tree models. This
was done using the risk estimate that reflects the error variance in the dependent measure
before (total variance) and after (within-node variance) the tree is grown. To calculate
the proportion of variance in the dependent variable that the tree model describes the
within-node variance was divided by the total variance then multiplied by 100 and
subtracted from 100%.

Risk estimates were provided by SPSS Answer Tree (SPSS, 1999) program for
each of the six regression decision trees which enabled a calculation of the amount of
variance in childhood externalizing disorder Grade 6 outcome scores explained by these
models. For parent ratings, the proportion of variance in childhood hyperactivity-
inattention Grade 6 scores that can be explained by the model was 56.15%. For teacher
ratings, the proportion of variance in childhood hyperactivity-inattention Grade 6 scores
that can be explained by the model was 39.67%.

For parent ratings, the proportion of variance in childhood delinquency Grade 6
scores that can be explained by the model was 53.27%. For teacher ratings, the
proportion of variance in childhood delinquency Grade 6 scores that can be explained by
the model was 23.56%.

For parent ratings, the proportion of variance in childhood physical aggression
Grade 6 scores that can be explained by the model was 48.40%. For teacher ratings, the
proportion of variance in childhood physical aggression Grade 6 scores that can be

explained by the model was 36.21%.
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Cross-validation risk estimates of regression decision trees. Regression decision
tree analyses also provides a cross-validation assessment of results. In the tree pruning
procedure, rather than using the apparent (resubtitution) misclassification error or
apparent mean square €rror, a cross-validation method is used to obtain a more reliable
estimate of error, representing the error that would be experienced in replication
(Breiman et al., 1984). This ten-fold cross-validation procedure to determine optimal tree
size randomly divides the original sample into tenths and a tree is built from 9/10 (or
90%) of the sample, holding out the remaining 1/10 or 10%. This excluded 1/10 is used to
test the stability of classification of the tree generated from the 9/10. This happens a total
of ten times for each of the randomly divided 1/10 of the original sample.

A cross-validation risk estimate is calculated by Answer Tree by averaging the
risk estimate computed for each of the ten trees generated in cross-validation. A
comparison of the risk estimate for the tree model and the average cross-validation risk
estimate is completed. If the average cross-validation risk estimate is greater than the
risk estimate of the tree model or the standard error of the average cross-validation risk
estimate is greater than the standard error for the risk estimate of the tree model, then the
computer program has allowed too much variability in tree selection rather than
consistently selecting a tree with minimized estimated error (StatSoft, 1984-2003). Thus
there would be too much error in replication or there is a lack of external validity of
generalizeability.

Cross-validation risk estimates were also provided by SPSS Answer Tree (SPSS,
1999) program for all six regression decision trees generated. The average cross-

validation risk estimate and/or the standard error of the average cross-validation risk
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estimate for the parent-rated hyperactivity-inattention decision tree was smaller than the
risk estimate and/or the standard error of the risk estimate for the tree model (CV : 5.10
vs. 6.14, SE CV : 0.51 vs. 0.48). Therefore the model replicates well. The average cross-
validation risk estimate and/or the standard error of the average cross-validation risk
estimate for the teacher-rated hyperactivity-inattention decision tree was smaller than the
risk estimate and/or the standard error of the risk estimate for the tree model (CV : 7.60
vs. 9.43, SE CV : 0.54 vs. 0.60). Therefore the model replicates well.

The average cross-validation risk estimate and/or the standard error of the average
cross-validation risk estimate for the parent-rated delinquency decision tree was smaller
than the risk estimate and/or the standard error of the risk estimate for the tree model (CV
: 6.06 vs. 7.58, SE CV : 0.50 vs. 0.60). Therefore the model replicates well. The average
cross-validation risk estimate and/or the standard error of the average cross-validation
risk estimate for the teacher-rated delinquency decision tree was smaller than the risk
estimate and/or the standard error of the risk estimate for the tree model (CV : 0.33 vs.
0.35, SE CV: 0.09 vs. 0.09). Therefore the model replicates well.

The average cross-validation risk estimate and/or the standard error of the average
cross-validation risk estimate for the parent-rated physical aggression decision tree was
smaller than the risk estimate and/or the standard error of the risk estimate for the tree
model (CV: 2.12 vs. 2.52, SE CV : 0.23 vs. 0.25). Therefore the model replicates well.
The average cross-validation risk estimate and/or the standard error of the average cross-
validation risk estimate for the teacher-rated physical aggression decision tree was
smaller than the risk estimate and/or the standard error of the risk estimate for the tree

model (CV: 3.31 vs. 3.91, SE CV : 0.39 vs. 0.43). Therefore the model replicates well.
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Discussion

Since medium-term follow-up results of the Better Beginnings intervention
indicated no overall effects seen for childhood externalizing disorders (Peters et al., 2005)
the goals of the present archival study were to determine whether or not the Better
Beginnings intervention had greater or lesser impact on high-risk groups, and if so, what
the particular risk variables are that moderate program effectiveness with respect to
childhood externalizing disorders. Predictor variable (risk factors) effects on childhood
externalizing disorder in Better Beginnings intervention and comparisons sites were
investigated. Both the traditional data analysis method of multiple regression (main
effects analyses and interaction analyses) and a more novel approach of regression
decision tree dafa analytic strategy were used and compared.

Both the variable-oriented analysis and the person-oriented analysis did not reveal
high-risk subgroups of differential effectiveness of the Better Beginnings intervention.
The multiple regression analyses of risk factor main effects indicated risk factors, while
controlling for Grade 3 childhood externalizing disorder that significantly predicted
childhood externalizing disorder outcome. The multiple regressions considering the
interaction between site and risk factor tested for high-risk subgroups of differential
effectiveness of the intervention and uncovered one finding of interest which had
limitations associated with the problem of a floor effect.

The regression decision-tree statistical approach did not reveal effectiveness of
intervention programs for high risk subgroups either. This was due to the fact that site
was not the strongest factor predicting childhood externalizing disorder in all decision

trees generated by Answer Tree. If site were to have been indicated in decision tree
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analyses in the first generation of the tree, subgroups of comparison and intervention sites
would be sub-grouped. Subsequent generations of the tree would form off of these
subgroups of comparison/intervention sites to create interactions with other risk factors
allowing for potential formation of high-risk subgroups of participants that showed
greater intervention effectiveness.

In subsequent generations of decision tress these novel analyses revealed that
comparison sites had equivalent childhood externalizing disorder outcome scores as seen
in intervention sites. Finally as found in the more multiple regression analyses, a number
of different risk factors for externalizing disorders, while controlling for Grade 3
psychopathology, were noted by the regression decision tree analyses. The multiple
regression results are discussed first and a discussion of the very slight value-added, in
this instance, by use of regression decision tree follows.

Variable Oriented Analyses
Hyperactivity-Inattention Main Effect Multiple Regressions

In both parent-rated and teacher-rated childhood hyperactivity-inattention
multiple regression analyses when controlling for Grade 3 childhood hyperactivity-
inattention, several risk variables significantly predicted childhood hyperactivity-
inattention Grade 6 outcome. In the parent-rated childhood hyperactivity-inattention
multiple regression analysis, maternal immigrant status was the most significant predictor
of parent-rated childhood hyperactivity-inattention Grade 6 outcome. It is interesting to
note that maternal immigrant status predicted significantly lower scores of parent-rated
childhood hyperactivity-inattention at Grade 6 outcome. This finding is supported by the

literature that discusses how being an immigrant is a factor related to child mental health
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(Harker, 2001). Two other sociodemographic factors were significant predictors of this
outcome. They were maternal education level and single-parent status. Teacher-rated
conflict management social skills, teacher-rated assertiveness social skills, and school
climate were also significant predictors of parent-rated childhood hyperactivity-
inattention Grade 6 outcome. Finally site was also a significant factor, but in an
unexpected way. Being from an intervention site predicted higher parent-rated childhood
hyperactivity-inattention Grade 6 outcome scores. It was predicted that those from
intervention sites would score lower than those from comparison sites on this variable.

All independent variables discussed above were related in the expected direction
with the exception of site, teacher-rated assertiveness social skills and school climate. A
higher degree of assertiveness social skills is inferred in the literature as a factor in the
development of child mental health (Coie, Dodge & Capottelli, 1982; McElwain, Olson
& Volling, 2002) and not associated with this unexpected finding of higher
psychopathology Grade 6 outcome scores. Poorer school climate predicted significantly
lower parent-rated childhood hyperactivity-inattention scores, which is also contrary to
the literature that points out positive school climate as a factor related to child mental
health (Bateman, 1998; Kasen et al., 1990; Rutter, 1979). These unexpected findings will
be qualified further in the discussion as these unexpected findings are repeated in several
other analyses. For simplicity, speculations concerning the unexpected findings will be
addressed once in this later section of the discussion.

In the teacher-rated childhood hyperactivity-inattention multiple regression
analysis, teacher-rated cooperative social skills was the most significant predictor.

Higher teacher-rated cooperative social skills significantly predicted lower teacher-rated
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childhood hyperactivity-inattention Grade 6 outcome scores. Three other variables that
were noted in the parent-rated hyperactivity inattention multiple regression were also
noted here as significant predictors. These three predictor variables were maternal
immigrant status, single-parent status, and teacher-rated assertiveness social skills.
Maternal immigrant status predicted significantly lower teacher-rated childhood
hyperactivity-inattention Grade 6 outcome scores. This finding shared the same direction
in the parent-rated hyperactivity inattention multiple regression discussed above. Single-
parent status predicted significantly higher Grade 6 outcome scores. Finally, higher
teacher-rated assertiveness social skills predicted higher psychopathology scores in Grade
6. This unexpected direction of this result was also seen in the parent-rated regression
analysis discussed above. Again the literature suggest that assertiveness is a factor in the
development of child mental health (Coie, Dodge & Capottelli, 1982; McElwain, Olson
& Volling, 2002) and not a risk factor as is seen in this unexpected finding. This finding
is referred to later in this discussion for the sake of simplicity.

Other variables that significantly predicted the dependent variable outcome were:
gender of child, positive parenting and sense of community. Being female predicted
lower outcome scores as expected (Offord and Lipman, 1996). Higher levels of positive
parenting predicted lower outcomes scores as expected (Dodge et al., 1994). Finally,
lower levels of sense of community predicted lower outcome scores as expected (O’Brien
Caughy, O’Campo & Muntaner, 2003).

Delinquency Main Effect Multiple Regressions
In both parent-rated and teacher-rated childhood delinquency multiple regression

analyses when controlling for Grade 3 rated delinquency, several risk variables
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significantly predicted childhood delinquency at Grade 6 outcome. In the parent-rated
childhood delinquency multiple regression analysis, parent-rated conflict management
social skills was the most significant predictor of parent-rated childhood delinquency
Grade 6 outcome. Higher parent-rated conflict management social skills predicted lower
Grade 6 outcome as expected (McElwain, Olson & Volling, 2002). As was previously
seen in the parent-rated childhood hyperactivity-inattention multiple regression, being
from an intervention site predicted higher scores on the parent-rated childhood
delinquency Grade 6 outcome. This is the opposite of what one would expect. Hostile-
ineffective parenting also significantly predicted Grade 6 delinquency in an expected
manner (Eron, Huesmann, & Zelli, 1991; Farrington, 1978; McCord, 1977). Greater
hostile-ineffective parenting levels predicted lower childhood delinquency outcomes in
Grade 6.

Two other variables that are noted in a child’s community, neighbourhood
satisfaction and sense of community, significantly predicted Grade 6 delinquencies as
well. Neither neighbourhood satisfaction nor sense of community was related in the
expected direction. Greater sense of community is considered in the literature as a factor
related to child mental health (O’Brien Caughy et al., 2003) and is therefore not
supported by this result. However, these effects only account for 1.2% and 0.2% of the
variance in the total and are therefore less important in the model.

In the teacher-rated childhood delinquency multiple regression analysis, teacher-
rated cooperative social skills was the most significant predictor. Greater teacher-rated
cooperative social skills predicted lower childhood delinquency Grade 6 outcome scores

as expected (Cote, Dodge & Capottelli, 1982). Other variables that significantly
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predicted this outcome were single-parent status and school climate. Single-parent status
predicted higher childhood delinquency Grade 6 outcome (Munroe Blum, Boyle &
Offord, 1988). Poorer school climate predicted significantly lower parent-rated Grade 6
childhood delinquency scores, which is contrary to the literature which has found that
positive school climate is a factor related to child mental health (Bateman, 1998; Kasen et
al., 1990; Rutter, 1979). However only .5% of the variance in teacher-rated childhood
delinquency Grade 6 outcome is accounted for by school climate, making this result less
important.
Physical Aggression Main Effect Multiple Regressions

In both parent-rated and teacher-rated childhood physical aggression multiple
regression analyses when controlling for Grade 3 rated physical aggression, several risk
variables significantly predicted childhood physical aggression at Grade 6. In the parent-
rated childhood physical aggression multiple regression analysis, single-parent status was
the most significant predictor of parent-rated childhood physical aggression at Grade 6.
Single-parent status predicted higher childhood delinquency Grade 6 outcome (Munroe
Blum, Boyle & Offord, 1988). It is interesting to note that maternal immigrant status
predicted significantly lower scores of parent-rated childhood physical aggression at
Grade 6 outcome. This finding is supported by the literature that discusses how being an
immigrant is a factor related to child mental health (Harker, 2001). Finally, site was also
a significant predictor but was related in an unexpected way. Being from an intervention
site predicted higher parent-rated childhood physical aggression Grade 6 outcome scores.

It was predicted that being from intervention sites would lead to lower aggression.
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In the teacher-rated physical aggression multiple regression analysis, teacher-
rated cooperative social skills was the most significant predictor. Greater teacher-rated
cooperative social skills predicted lower childhood teacher-rated physical aggression
Grade 6 outcome scores as expected (Coie, Dodge & Capottelli, 1982). Other variables
that significantly predicted this outcome were maternal depression and unemployment
status. Increased levels of maternal depression significantly predicted increased physical
aggression outcome in the expected manner (Briggs-Gowan et al., 2000). Unemployment
status significantly predicted increased physical aggression outcome in the expected
manner (Harland, Reijneveld, Brugman, Verloove-Vanhorick, & Verhulst, 2002).
Teacher-rated assertiveness social skills was also significantly related to teacher-rated
childhood physical aggression at Grade 6, but in the opposite direction expected. Again
the literature infers that high assertiveness is associated with low rates of externalizing
disorders (Coie, Dodge & Capottelli, 1982; McElwain, Olson & Volling, 2002). Finally,
maternal immigrant status predicted significantly lower teacher-rated childhood physical
aggression at Grade 6, just as it had in the parent-rated regression discussed above.
Support for immigrant status being considered a factor for the development of child
mental health (Harker, 2001) is therefore again evident in this result.

Multiple Regression Interaction Analyses

A multiple regression model for the dependent variable teacher-rated delinquency
Grade 6 outcome with the main effect of site and single-parent status and the interaction
of site by single-parent status showed a high risk subgroup of differential effectiveness of
the intervention. However, this one finding of interest for the dependent variable of

teacher-rated childhood delinquency Grade 6 outcome had some limitations. The
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teacher-rated childhood delinquency outcome score (which has small variance) proved
difficult to compare the intervention and comparison sites as there was such a miniscule
difference.

Person-Oriented Analyses

Subgroups of children with different childhood externalizing disorder Grade 6
scores were indicated by the regression decision tree analysis of Better Beginnings data.
Site was not chosen as the strongest predictor for any of the dependent variable decision
tree analyses. Therefore, analyses did not confirm the high-risk hypothesis that children
in the intervention sites at higher risk would be more likely to respond to the Better
Beginnings intervention. Therefore, no evidence of high-risk intervention effects were
uncovered by regression decision tree analyses.

There is some added-value of the decision tree. For inStance, it is important to
note that when site showed up in later generations of decision trees, information
regarding the subgrouping of intervention and comparison sites was revealed. Further,
because recursive partitioning allows nominal variables with more than two levels in its
analysis, site is an example of how recursive partitioning offers additional information
that multiple regression cannot offer with such ease. Multiple regression, in contrast,
only allows nominal variables with two dummy coded levels (0 and 1). Additionally, the
extra nominal predictors of maternal education level with eleven levels and main home
language with fifteen levels were able to be entered into the decision tree analyses along
with the dummy coded two level nominal equivalents. Analyses revealed maternal
education with eleven levels and main home language with fifteen levels in some of the

regression decision trees. Therefore, additional information that was not captured by the
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multiple regression analyses was gained. Curvilinear relationships were also denoted in
regression decision tree analyses that were not evaluated by the traditional linear multiple
regression analyses. Finally, since regression decision tree analyses are not based on the
general linear model, general linear model assumptions such as normality, linearity, and
independence needed not be verified. Analyses were able to use the full sample without
having to delete outliers or influential observations. Therefore, regression decision tree
analyses had larger sample sizes than those used in multiple regression analyses.

Participants from intervention and comparison sites were placed into subgroups
based on similar scores across multiple predictor variables. Therefore, due to the
decision tree approach, sugbroupings are not necessarily limited to predictor information
about children who have higher Grade 6 behavioural problems scores and about children
who have lower Grade 6 behavioural problem scores.
Hyperactivity-Inattention

In the decision tree for parent-rated hyperactivity-inattention, stressful life events
was the most significant factor associated with this Grade 6 outcome. This was a
different result than the result that was found for the multiple regression analysis and may
have been due to use of a larger sample. Children from families with no stressful life
events in the preceding year showed lower outcome scores (in node 1) than children from
families with stressful life events in the preceding year (subgrouped in node 2). This was
expected, as greater stressful life events are seen as a risk factor for the development of
childhood externalizing disorders (Briggs-Gowen et al., 2000; Dodge et al., 1994; Velez
etal., 1989). Site was the next most significant leading factor associated with the

outcome for the homogeneous subgroup of children from families with no stressful life
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events. Participants from the intervention site Highfield and the matched comparison
site Etobicoke formed a homogeneous subgroup of lower parent-rated childhood
hyperactivity-inattention outcome scores. Participants from the intervention site
Cornwall and Sudbury created a homogeneous subgroup of higher parent-rated childhood
hyperactivity-inattention outcome scores along with participants from the matched
comparison site of Ottawa-Vanier. It was predicted that being from intervention sites
would reduce parent-rated hyperactivity-inattention. Therefore, the result of
homogeneous subgroups of dependent variable means with intervention and comparison
sites was unexpected. These unexpected findings may be due to the establishment of
early childhood intervention in the comparison sites. This possibility is discussed further
later in this discussion as this result is generated in other decision trees as well.

The next most significant leading factor associated with the outcome for the
homogeneous subgroup of children from families with a presence of stressful life events,
was parent-rated conflict management social skills. Conflict management social skills
was considered a significant predictor in the multiple regression analysis, but this
predictor was teacher-rated in that instance and not parent-rated as in this decision tree.
Homogeneous dependent variable mean subgroups formed from parent-rated conflict
management social skills scores were grouped in an expected manner with higher social
skills acting as a protective factor for the development of hyperactivity-inattention at
Grade 6 (Coie, Dodge & Capottelli, 1982; Lochman, 1987; McElwain, Olson & Volling,
2002).

A curvilinear association was also seen for the predictor of use of programs in this

decision tree. This is seen in node 12, 13 and 14 with node 13 having the lower
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dependent variable means followed by node 14 with higher dependent variable means
and finally with node 12 with even higher dependent variable means. Therefore, those
who participated in zero community programs and two or more community programs had
higher hyperactivity-inattention scores than those who only participated in one. People
who participated in more than one community program may have been children with
more severe problems, which would account for higher hyperactivity-inattention scores.

Single-parent status was also seen as a common predictor in this decision tree.
With the exception of one case, single parent status was seen as a risk factor for the
development of hyperactivity-inattention. Higher dependent variable means were seen in
children from single parent families as opposed to two-parent families, as has been
reported in the literature (Lipman et al., 1996; Munroe Blum et al, 1988; Wadsworth et
al., 1985). This predictor was also seen in the multiple regression analysis and was
related in the same manner with single-parent status as a risk factor.

Finally, maternal immigrant status created small subgroups in the last generation
of the decision tree. Different subgrouped dependent variable means were found for
either children whose mother was an immigrant or not an immigrant. Maternal
immigrant status indicated lower parent-rated childhood hyperactivity-inattention Grade
6 outcome scores, just as it had in all of the multiple regression analyses. Support for
immigrant status being considered a factor for the development of child mental health
(Harker, 2001) is therefore again present in this decision tree.

In the teacher-rated decision tree, gender of child was the leading most significant
factor associated with teacher-rated childhood hyperactivity-inattention Grade 6 outcome.

This was also a significant predictor in the multiple regression analysis. Female children
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showed lower outcome scores than male children or children with missing answers for
gender of child. This result was in line with previous research considering the role of
gender in the development of child hyperactivity-inattention (Lewinsohn et al., 1993;
Loeber et al., 1998; Robins et al., 1991; Offord et al., 1996).

Teacher-rated cooperative social skills was the next most significant leading
factor associated with the outcome for the homogeneous subgroup of female children.
Female children with higher cooperative social skills showed lower teacher-rated
hyperactivity-inattention means as compared to female children with lower cooperative
social skills who showed higher means on this variable, as expected (Coie, Dodge &
Capottelli, 1982; McElwain, Olson & Volling, 2002). This factor was found to be an
important risk factor in the multiple regression analysis as well.

Finally, other common multiple regression predictors seen in this decision tree
were single-parent status and maternal immigrant status. Single-parent status proved to
be a risk factor and showed higher dependent variable means as expected (Lipman et al.,
1996, Munroe Blum et al, 1988; Wadsworth et al., 1985). Maternal immigrant status
indicated lower teacher-rated childhood hyperactivity-inattention Grade 6 outcome scores
again in this tree. Therefore support for immigrant status being considered a factor for
the development of child mental health (Harker, 2001) was again present in this decision
tree.

Delinquency

In the parent-rated decision tree, maternal immigrant status was the leading most

significant factor associated with the parent-rated childhood delinquency Grade 6

outcome. This was a different result than was found for the multiple regression analysis
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and may have been due to use of a larger sample. Children whose mother is an
immigrant showed lower outcome scores than children whose mother is not an
immigrant. Therefore support for immigrant status being considered a factor for the
development of child mental health (Harker, 2001) was again present in this decision
tree.

Parent-rated childhood delinquency Grade 3 scores was the next most significant
leading factor associated with the parent-rated childhood delinquency Grade 6 outcome.
Grade 3 scores were subgrouped together in an expected manner with higher Grade 3
delinquency scores having higher dependent variable means and lower Grade 3
delinquency scores having lower dependent variable means. Many subgroups were
formed as each homogeneous subgroup was deemed too different from each of the other
homogeneous subgroups of dependent variable means.

Main home language is seen as a predictor in the third generation of this tree.
This was the main home language nominal independent variable with fifteen levels that
could only be added to the decision tree analyses as recursive partitioning allows nominal
variables with more than two levels. Site was also seen as a predictor variable in the third
generation of this decision tree. Site was also a significant predictor in the multiple
regression analysis. Again further information was given as to how comparison and
intervention sites grouped together based on dependent variable mean outcomes by this
type of novel statistical analysis as compared to the more traditional method of multiple
regression. Similar groupings seen in the parent-rated hyperactivity-inattention decision
tree occurred again in this decision tree. Participants from intervention site Highfield and

matched comparison site Etobicoke formed a homogeneous subgroup of lower parent



106

rated childhood delinquency outcome scores. Participants from the intervention site
Cornwall and Sudbury created a homogeneous subgroup of higher parent-rated childhood
delinquency outcome scores along with participants from the matched comparison site of
Ottawa-Vanier. It was predicted that being from intervention sites would be a factor
related to child mental health. Therefore the result of homogeneous subgroups of
dependent variable means with intervention and comparison sites was again, unexpected
and will be discussed further later in this discussion.

Finally, monthly income was a significant predictor in this decision tree. Results
were not useful, however, as any information regarding low-income cutoffs were unable
to be considered— which places monthly income in the context of family size and city of
residence (Statistics Canada, 2001). Low-income cutoffs are not yet available and thus
not part of this archival database. Without the type of information low-income cutoffs
provide, monthly income results do not give context to indicate higher risk subgroups of
participants who live in poverty.

In the teacher-rated decision tree, teacher-rated childhood delinquency Grade 3
scores were subgrouped in the first genearation. Neighbourhood satisfaction and gender
of child were also seen as predictors in the second generation of this decision tree and
were subgrouped in an expected fashion showing higher dependent variable mean scores
for subgroups with greater risk. Although, it is important to note that all subgroups of
dependent variable means were not severe due to the floor effect seen in this dependent
variable. Single-parent status was also seen as a predictor in this decision tree and was
seen in the multiple regression analysis as well. Single-parent status was seen as a risk

factor for the development of delinquency. Higher dependent variable means were seen
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in children from single-parent families as opposed to two-parent families as seen in the
literature (Lipman et al., 1996; Munroe Blum et al, 1988; Wadsworth et al., 1985).
Expected results were also found for teacher-rated cooperative skills in this decision tree
(Coie, Dodge & Capottelli, 1982; McElwain, Olson & Volling, 2002).

Finally, the last generation of this decision tree showed that those with a higher
sense of community had lower mean scores on the outcome of Grade 6 delinquency
scores. This variable was not shown as a significant predictor in the multiple regression
analysis. Also, this result was expected as previous research considering the role of sense
of community on development of behavioural problems found greater sense of
community as a factor related to child mental health (O’Brien Caughy et al., 2003).
Physical Aggre;ssion

In the teacher-rated decision tree, the first generation of the tree subgrouped
means of the control factor parent-rated childhood physical aggression Grade 3 scores.
All other predictor variables seen in this tree, with the exception of maternal immigrant
status, were different than those that were noted as significant predictors in the multiple
regression. The predictor variable maternal immigrant status was a significant predictor
and indicated that children whose mother is an immigrant showed lower outcome scores
than children whose mother is not an immigrant. Therefore support for immigrant status
being considered a factor for the development of child mental health (Harker, 2001) was
again present in this decision tree.

All other predictor variables seen in this tree that were different than the predictor
variables noted as significant predictors in the multiple regression follow. Hostile-

ineffective parenting was seen in the second generation, as was teacher-rated conflict
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management social skills and sense of community. Sense of community results were
curvilinearily related, and therefore were unexpected as higher sense of community did
not predict lower dependent variable mean outcome in every instance. Previous research
considering the role of sense of community on development of behavioural problems,
found greater sense of community as a factor related to child mental health (O’Brien
Caughy et al., 2003). Node 22, for instance, subgrouped children from lower sense of
community neighbourhoods and exhibited lower dependent variable mean outcomes.
Hostile-ineffective parenting in one instance was also related non-linearly and therefore
did not show the expected clear relationship of higher hostile-ineffective parenting being
a risk factor for the development of childhood behaviour problems (Eron et al., 1991;
Farrington, 1978; McCord, 1977).

Lower generations of this decision tree exhibited other predictor variables that
were not seen in the multiple regression such as consistent parenting, gender of child,
main home language (with two levels), maternal education level (with two levels),
parent’s rating of relationship with teacher/involvement in school, and stressful life
events. Results generally were in line with expected trends for risk factors.

In the teacher-rated decision tree, the first generation of the tree subgrouped
means of the control factor teacher-rated childhood physical aggression Grade 3 scores.
Only the second tree generation predictor of teacher-rated cooperative social skills was
seen in the multiple regression analysis. A non-linear relationship was seen for this
predictor in the decision tree analysis. Greater cooperative social skills were not always
related to lower dependent variable outcome scores as seen in the literature considering

greater cooperative social skills as a factor related to child mental health (Coie, Dodge &
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Capottelli, 1982; McElwain, Olson & Volling, 2002). Other second generation predictor
variables were single-parent status, parent-rated conflict management social skills, and
main home language (with two levels). Main home language showed a similar trend as
results seen with maternal immigrant status in this thesis, due to main home language
being a factor related to immigrant status. Having a main home language other than
English or French predicted lower dependent variable means (see node 15) than having a
main home language of English or French, which had higher dependent variable means
(see node 14). This result, therefore, lends support for immigrant status being considered
a factor for the development of child mental health (Harker, 2001).

Single-parent status was also seen as a predictor in this decision tree. Higher
dependent variable means were seen in children from single-parent families (see node
16), as opposed to two-parent families (see node 17) as seen in the literature (Lipman et
al., 1996; Munroe Blum et al, 1988; Wadsworth et al., 1985). Also, consistent parenting
was a significant predictor variable that had results in line with previous literature
showing greater levels of consistent parenting as a factor related to child mental health
(Barkley et al., 1995; Dodge et al., 1994; Olweus, 1980). Finally, unemployment status
was seen in this decision tree as a significant predictor, as was seen in the multiple
regression analysis. Children from unemployed families were subgrouped together with
higher dependent variable means (see node 19), as compared to children from employed
families (see node 18). This result was also in line with previous research that discussed
family unemployment as a risk factor (Harland et al, 2002; Kohen et al, 2002; Wang et

al., 2005).
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Better Beginnings Comparison Sites

The prediction that children from Better Beginnings intervention sites would have
lower externalizing disorder scores than children from comparison sites was not
supported by the results of this thesis. The decision tree results of homogeneous
subgroups of dependent variable means with participants from specific intervention and
comparison sites added insight into this conundrum. Participants from intervention site
Highfield and matched comparison site Etobicoke formed homogeneous subgroups of
childhood externalizing disorder outcome scores. Participants from the intervention site
Cornwall and Sudbury formed homogeneous subgroups of childhood externalizing
outcome scores along with participants from the matched comparison site of Ottawa-
Vanier. The two Better Beginnings comparison sites, Etobicoke and Ottawa-Vanier, both
have prevention programs for children and families offered to community members.
Therefore, comparison of the Better Beginnings program neighbourhoods to matched
comparison neighbourhoods is difficult because intervention effects are possible in
comparison site families.

Programs Offered by Etobicoke (matched comparison site)

Etobicoke comparison site has for many years had many early childhood
intervention programs that are similar in nature to the Highfield project (Nelson et al.,
2005). Comparison site intervention effects are plausible in Etobicoke and could account
for the unexpected findings in this thesis concerning site effects. For instance, the Early
Years’ Centre for Etobicoke North provides programming to families for their children
from birth to six years of age. They offer a wide variety of programs which include: a

parent resource library, a toy lending library, craft programs, kindergarten readiness,
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gross motor programs, programs for families, and sensory exploration (My Five Senses).
This Early Years’ Centre also has a licensed child care centre which has an enrollment of
62 children between the ages of two to nine years.

This comparison site also hosts another early childhood program entitled the
Braeburn Neighbourhood Place and Boys and Girls Club. This parent-driven program
has been in operation for 30 years and is funded by the United Way. Staff conduct focus
groups with residents to assist in program planning and parents are members of the Board
of Directors. In addition, community capacity building is a priority of this program as are
partnerships with other community organizations (e.g., Children’s Aid Society and Metro
Toronto Housing). This organization has a strong administration with an Executive
Director, Board of Directors, senior management team, and Program Committee of the
Board of Directors. This organization also serves as a member of two other community-
wide coalitions: the Etobicoke Brighter Futures and the Etobicoke Food for Kids
Coalition. Further, it is a part of Early Years network and the Boys and Girls Club
Network of Great Toronto.

This organization provides a number of programs for elementary school aged
children with a special focus on school readiness with programming in English.
Examples of programs include: before and after school programs, child nutrition
programs, homework programs, sports activities, and arts programming (Focus on the
Future). Youth programs and a Youth Committee are also available to residents. Finally,
an emergency food bank, a supplementary food program, a community garden, and a
summer camp program that focuses on reinforcing academic skills learned in school are

offered.
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It is also important to note that all of these early childhood intervention programs
in Etobicoke were implemented after the demonstration phase of the Better Beginnings
intervention. Therefore, these intervention programs that are similar in nature to the
Highfield project were up and running only when Better Beginnings programming
stopped. Only one exception to this was the Etobicoke Brighter Futures Coalition which
was implemented during the Better Beginnings demonstration phase.

The Etobicoke Brighter Futures Coalition is another local program. This coalition
aims to enhance services for children’s health and well-being by jointly developing and
implementing inclusive and integrated family and community based programs for at risk
children from birth to age six years in Etobicoke. This work is mainly done through
planning, coordinating, networking and advocating. In sum, comparison site intervention
effects are plausible in Etobicoke and could account for the unexpected findings in this
thesis concerning site effects.

Programs Offered by Ottawa-Vanier (matched comparison site)

Ottawa-Vanier, also has a number of programs for its residents. An Early Years
Program with a focus on health promotion is run in Ottawa-Vanier. This program was
implemented after the demonstration phase of the Better Beginnings program. This
program is run primarily by public health staff and conducts many workshops on topics
such as: nutrition, toilet training, reaching physical milestones, and immunization.

Another program in Ottawa-Vanier, Six Ans Gagnant, operates out of a
community centre. This program, which focuses on single mothers who are on social
assistance, is offered to women from the time they become pregnant and serves children

up to the age of six years. Assistance is given in the form of nutrition, prenatal classes,
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classes on child development in the early ages, early literacy, outreach to parents, book
and toy exchanges, play groups. All programs are free of charge to parents and funding
is provided by the city of Ottawa. Another program in the comparison community is run
in a school with a high level of illiteracy. Promotion of reading through a variety of non-
traditional means of achieving literacy skills, such as music, cooking, and kinesthetics, is
offered. This program gives an opportunity for literacy skills to be obtained in methods
other than traditional phonics and reading. The program which encourages parent
involvement, begins at age four and continues for three years.

Le Centre des Resources Pour Enfants de Vanier is also a program in this
community offered to families with children from the ages of six to fourteen. Le Centre
des Resources Pour Enfants de Vanier offers programming that is aimed at the topic of
behaviour management and has services such as telephone support and books on
parenting and other information. There is also a Coalition of Community Health and the
Resource Centres of Ottawa offered to residents. This coalition aims to offer services for
low-income families in the area and to encourage community members in social action.

The Ottawa-Vanier programs have been offered independently as there is not a
focus on partnership building. Involving residents in programming has also proven
difficult in this community. Therefore, it is fair to say that the Ottawa-Vanier comparison
site does not have the same type of well-developed community-based prevention
programs that exist in the Cornwall site (Nelson et al., 2005). However, comparison site
intervention effects are plausible in Ottawa-Vanier and could account for the unexpected

findings in this thesis concerning site effects.
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In sum, the comparison communities of Etobicoke and Ottawa-Vanier were
selected as comparison sites due to their compatibility of socioeconomic disadvantage.
However, this socioeconomic disadvantage makes these communities targets for other
interventions such as Brighter Futures or Early Years. Therefore, over time these
communities are not suitable as comparison sites for the Better Beginnings intervention
as they have received intervention. Therefore the comparison strategy of Better
Beginnings over time must change to meet this challenge. The Canadian National
Longitudinal Survey of Children and Youth will serve as another possible comparison for
the Better Beginnings communities.

Severity of Child Psychopathology

The severity of child psychopathology is another important point to consider. The
sample used in this study had a low level of child externalizing disorder both at the outset
of the study and at Grade 6. It is instinctive to compare the Grade 6 childhood
externalizing disorder means to the Grade 3 childhood externalizing means listed in Table
3. Such consideration of change over time for childhood externalizing disorder does not
prove to be very large. Decrease in childhood externalizing disorder ranges from 2% to
33% and one increase of 37.5% is also seen. Results of this thesis are still informative as
they indicate predictors of higher and lower scoring subgroups of children, but it is
important to note the degree of psychopathology at both points in time to place results in
a frame of reference.

Immigrant Status as a Factor for the Development of Lower Child Psychopathology

In this project maternal immigrant status predicted significantly lower scores of

parent-rated childhood externalizing disorder at Grade 6 outcome in all analyses. It is
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also important to note that the intervention site Highfield and the comparison site
Etobicoke were communities with a high proportion of immigrants. Highfield and
Etobicoke had often subgrouped together in the regression decision tree analyses with
lower childhood externalizing disorder scores as compared to other sites. Three
approaches to understanding immigrant’ psychopathology are considered in the literature.
The first approach, the “migration-morbidity” hypothesis, proposes that immigrants are
expected to have worse mental health than persons in the host population. A second
approach, the “healthy migrant” effect, suggests that immigrants have better mental
health than the host population. Finally, a third point of view on this topic argues that the
mental health advantage that some immigrant groups show in the early years of migration
disappears the longer the migrants live in the host country. This third point of view is
called the “transitional effect” (Abraido-Lanza, Dohrenwend, Ng-Mak & Turner, 1999).
The results in this project support the literature that discusses how being an immigrant is
a factor for the development of child mental health (Harker, 2001) or the “healthy
migrant” effect. Since information on child immigrant generation status is not able to be
discerned in this study, nor is year of migration, more specific conclusions are not able to
be made on whether there is any evidence against the “transitional effect”. If children of
immigrants have been in this host country for a long duration and have lower childhood
psychopathology scores as compared to children of non-immigrants of this host country
despite years of residence in this host country, there would be evidence against the
“transitional effect”. For now, however, there is evidence to support the “healthy

migrant” effect and evidence against the “migrant-morbidity” hypothesis.
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“Selection of the fittest”” underlies the reasoning surrounding the “healthy
migrant” effect (Uitenbroek & Verhoeff, 2002). The strict health requirements that must
be met before migration to the host country makes this population abnormally healthy
both physically and mentally, as compared to regular citizens of the host country.
Therefore, superior mental health in this population of immigrants allows for a more
“healthy migrant”. Another similar concept is “self selection” where healthier
individuals are more inclined to migrate than more unhealthy counterparts, making for
healthier immigrants as compared to the host population in general.

Positive factors related to being an immigrant are considered as part of the
formula that allows for better mental health in immigrants. Greater sense of belonging
and ethnic identity, given from smaller minority networks that reflect the pattern of
networks from the place of origin (Clement, Noels & Deneault, 2001), is one of the
factors which may enhance immigrants’ mental health. Harker (2001) also posited a
number of family influences such as higher parental supervision, lack of parent-child
conflict, presence of religious practices, and greater social support which serve as
positive factors that may enhance immigrant mental health. Greater psychological
flexibility to assume different identities in order to survive and “cultural capital” to
endure hardship, given from the ability to switch between identities, languages and
cultural norms (Trueba, 2002), is another factor which may enhance immigrants’ mental
health. Finally, immigrants who have moved voluntarily to a host country for better
opportunities and more freedom may encounter hardships. However, these hardships are
met with resiliency, and immigrants may have the cultural capital to succeed (Trueba,

2002). This could account for enhanced mental health of immigrant children.
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Further research/consideration needs to focus on the particular protective factors
that immigrant children possess in the Better Beginnings project. Also, further
longitudinal study will allow for an investigation of potential “transitional effect”, where
initial mental health advantage seen in this immigrant group disappears the longer they
live in their host country of Canada.

The Role of Assertiveness Social Skills

A higher degree of assertiveness social skills has been shown in the literature as a
factor related to child mental health (Coie, Dodge & Capottelli, 1982; McElwain, Olson
& Volling, 2002) and not associated with the unexpected findings in this study of higher
psychopathology Grade 6 outcome scores. However, in an examination of peer status
and aggressive behaviour in white male children in Grade 5 and Grade 6, Lesser (1959)
found that physical aggression, when provoked by peers, was positively related to
popularity (r = .31). Lesser concluded that peers accepted children who appropriately
stood up for themselves and did not allow themselves to be abused or dominated by
others. Since greater assertiveness social skills play a role in peer acceptance, greater
assertiveness social skills may not be inferred to be peer rejection as previously
hypothesized in this thesis. This is possible as children who are assertive when in a
social situation where aggression is provoked would not be rejected by peers. Therefore,
this would account for the results seen in this thesis where higher degree of assertiveness
social skills predict higher childhood psychopathology. Children with higher
assertiveness would practice provoked physical aggression and thus would have higher

physical aggression or delinquency Grade 6 outcomes.
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However, the rationale for the results in this thesis that found higher
hyperactivity-inattention scores in highly assertive children is harder to explain. The
only explanation may be that children, who are higher in hyperactivity-inattention, may
also be considered higher in assertiveness social skills due to the impulsivity of their
disorder. This impulsivity may fuel assertiveness. An impulsive hyperactive child may
be more apt to introduce him or herself to new people without being told to do so, may
question rules that may be unfair, may invite others to join in activities, may initiate
conversations with peers, may tell someone they have treated them badly, and may join
an ongoing activity or group without being told to do so. Thus, this result may not be so
unexpected after all as greater assertiveness may be common in children who have
greater hyperactivity-inattention due to the impulsive nature of their disorder.

Ecobehavioural Risk

An ecological model of human development (Bronfenbrenner, 1979) assisted the
analysis of risk factors for the development of externalizing disorders in this study. The
comprehensive view of Better Beginnings children’s development was considered
including parent, family, neighbourhood, school and cultural/societal factors. All levels
of factors were uncovered as predictors in this study. Therefore, an ecological model
proved to be appropriate when considering prediction of childhood externalizing disorder
Grade 6 outcome. However, the largest influence on childhood externalizing disorder
Grade 6 outcomes were mainly from the child level of analysis. This is due to the fact
that Grade 3 childhood externalizing disorders predicted later Grade 6 outcomes. Social

skills were also common as the top predictors for five of the multiple regression analyses
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and four regression decision tree analyses. Gender of the child was also seen as a top
predictor in one mutiple regression analysis and two regression decision tree analyses.

The second largest influence on childhood externalizing disorder outcomes were
from the parent/family level of analysis. Immigration factors were common predictors of
childhood externalizing disorder outcomes. Maternal immigrant status was one of the top
predictors for three multiple regression analyses and for two regression decision tree
analyses. Main home language was also a top predictor in one regression decision tree
analysis. Family and Parenting Factors also had a large influence mainly from single-
parent status that was a top predictor in two multiple regression analyses and one
regression decision tree analysis. Parenting also was a top predictor in another regression
decision tree analysis. Finally, the parent factor of stressful life events was a top
predictor for one regression decision tree analysis.

The neighbourhood/community level of analysis did not have a large influence on
childhood externalizing disorder outcomes. In a regression decision tree analysis, the
neighbourhood/community factor of sense of community was a top predictor. Another
neighbourhood/community factor, neighbourhood satisfaction, was a top predictor in a
regression decision tree analysis. No school factors were top predictors in any analyses.

Conclusion

As seen in the results of the Better Beginnings medium-term follow-up, no overall
intervention effects were seen for childhood externalizing disorders in this thesis study.
Further investigation into effectiveness of the Better Beginnings intervention in certain
subgroups of participants at higher risk also proved to be unfruitful. However, regression

decision tree analyses allowed for subgrouping of intervention and comparison site
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participants based on Grade 6 externalizing disorder score outcomes, which was not
clearly shown in multiple regression analyses. The grouping together of comparison and
intervention sites fuelled a discussion of non-equivalent comparison of these control sites
caused by their own distinct community intervention programs. Further, participants
whose mother was an immigrant was an important factor for the development of child
mental health in this sample. This novel statistical approach to prevention research
proved slightly informative. Despite the fact that consideration of differential
intervention effectiveness in subgroups of intervention participants in this case did not
prove any high-risk effectiveness, this novel statistical approach continues to be an
important part of research considering intervention effects.
Limitations and Implications

All the data were self-reported and thus suffer from associated problems,
including maternal reported opinion of their child’s psychopathology and the possibility
that honest answers may not always be given to sensitive questions (Krahe, 1989). In
addition, data from the Better Beginnings database were limited in ability to investigate
certain potential risk variables such as low-income cutoff status. Finally, the results of
this study cannot be generalized to all communities in Ontario as intervention and
matched comparison sites in the Better Beginnigs project were chosen due to the fact that
they were considered high risk communities. It should be noted, however, that not all
families in the comparison and intervention neighbourhoods in the Better Beginnings
project are considered high risk.

Standard methods of examining linear relationships between risk variables and

specific outcomes, such as multiple regression, were compared with a unique regression
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decision tree analysis in this study. Homogeneous subgroups of participants that share
risk factors were identified based on the dependent variable in a visually intuitive
decision tree. Future use of this relatively new statistical procedure is thus recommended
as a novel, informative, and powerful way to present empirically derived categorical or
person oriented as opposed to variable oriented data, particularly in treatment

intervention studies in the social and behavioural sciences.
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Appendix B
Behavioural Problems Subscales
Parent-Rated Hyperactivity-Inattention Scale

Which of the responses best describe your child now or within the last 6 months.

Never 0

Sometimes 1

Often
1. Can’t concentrate, can’t pay attention for long.
2. Fidgets.
3. Impulsive, acts without thinking.
4. Has difficulty awaiting turn in games or groups.
5. Distractible has trouble sticking to any activity.
6. Can’t sit still, is restless, or hyperactive.
7. Cannot settle to anything for more than a few minutes.
8. Is inattentive.

Teacher-Rated Hyperactivity-Inattention Scale

Which of the responses best describe your student now or within the last 6 months.

Never

Sometimes 1

Often 2
1. Can’t sit still, restless, or hyperactive.
2. Has difficulty awaiting turn in games or groups.
3. Distractible, has trouble sticking to any activity.
4. Cannot concentrate/pay attention for long.

5. Is impulsive, acts without thinking.
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6. Cannot settle to anything for more than a few moments.
7. Is inattentive.
Parent-Rated Delinquency Scale

Which of the responses best describe your child now or within the last 6 months.

Never 0
Sometimes 1
Often 2

1. Argues a lot with adults.

2. Blames others for own mistakes.

3. Easily annoyed by others.

4. Angry and resentful.

5. Temper tantrums or hot temper.

6. Does things that annoy others.

7. Gets back at people.

8. Defiant, talks back to adults.
Teacher-Rated Delinquency Scale.

Which of the responses best describe your student now or within the last 6 months.

Never 0
Sometimes 1
Often 2
1. Steals.
2. Destroys things belonging to others.

3. Vandalism.
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Parent-Rated Physical Aggression Scale

Which of the responses best describes your child now or within the last 6 months.

Never 0

Sometimes 1

Often 2
L. Gets into many fights.

2. Physically attacks people.

3. Threatens people.

4, Is cruel, bullies, or is mean to others.
5. Kicks, bites, or hits other children.

6. When another child accidentally hurts him/her s/he reacts with anger and fighting.

Teacher-Rated Physical Aggression Scale
Which of the responses best describe your student now or within the last 6 months.
Never 0
Sometimes 1
Often 2

1. Gets into many fights.

2. (When accidentally hurt) assumes that other child meant to do it, and then reacts
with anger and fighting.

3. Physically attacks people.
4. Threatens people.
5. Cruelty, bullying or meanness to others.

6. Kicks, bites, hits other children.
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Appendix C
Sociodemographic Questionnaire
Gender

Male 0
Female 1

1. What is the sex of the child?
Single parent

Yes 1
No 0

2. Are you currently living with your husband/wife?
3. Are you living with a partner or in a common-law relationship?

Maternal Education Level

Not completed high school 0= dummy code
Completed high school 1 = dummy code

No formal schooling

Some primary school

Primary school

Some secondary or high school

Completed secondary school or high school

[« ¥ TN U S B & B

Some community college

Completed community college, technical college, CEGEP,
or RN program without a university degree

Some university

University degree (completed) B. A./B. Sc 9
University degree (completed): Professional (e.g., law, nursing,

dentistry, medicine, commerce, engineering) degree 10
University degree (completed) M. A./Ph. D. 11



10.

11.

What is the highest level of schooling that you have completed?

Unemployment Status
No O
Yes

Do you have a paid full-time job?

Do you have a paid part-time job?

Are you looking for paid work?

Does your partner have a paid full-time job?
Does your partner have a paid part-time job?
Is your partner looking for paid work?
Monthly Income

What is your current total monthly household income from all sources before
taxes or other deductions?

Home Language

Language other than English or French 0 = dummy code

English or French 1 = dummy code
Arabic 1
Chinese 2
English 3
French 4
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German 5
Hindi 6
Italian 7
Ojibway 8
Polish 9
Portuguese 10
Somali 11
Urdu 12
Vietnamese 13
Punjabi 14
Other 15

What is the main language spoken at home?

Country of Birth

Immigrant (not born in Canada) 1 = dummy code

Not immigrant (born in Canada) 0 = dummy code

In Canada...
Ontario 1
Outside Ontario 2

Outside Canada...
China 3
Germany 4
Hong Kong 5
India 6
Iran 7
Italy 8
Jamaica 9
Pakistan 10
Poland 11
Portugal 12
Somalia 13
Sri Lanka 14
Trinidad 15
United Kingdom 16
US.A. 17

Vietnam 18
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Lebanon 19
Haiti 20
Other 21

14.  What country were you born in?
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Appendix D
Social Skills Rating System

Teacher-Rated Conflict Management

Never 0

Sometimes 1

Very often 2
1. Controls temper in conflict situations with peers.
2. Controls temper in conflict situations with adults.
3. Receives criticism well.
4. Accepts peers’ ideas for group activities.

5. Responds appropriately when pushed or hit by other children.

6. Gets along with people who are different.

Teacher-Rated Cooperation

Never 0
Sometimes 1
Very often 2
1. Uses free time in an acceptable way.
2. Finishes class assignments within time limits.
3. Uses time appropriately while waiting for help.
4. Produces correct school work.
5. Follows your directions.
6. Puts work materials or school property away.
7. Ignores peer distractions when doing class work.
8. Keeps desk clean and neat without being reminded.

9. Easily makes transition from one classroom activity to another.



Teacher-Rated Assertiveness

Never 0
Sometimes 1
Very often 2

Introduces herself or himself to new people without being told.
Appropriately questions rules that may be unfair.

Says nice things about himself or herself when appropriate.
Invites others to join in activities.

Makes friends easily.

Initiates conversations with peers.

Appropriately tells you when he or she thinks you have treated him or her
unfairly.

Joins ongoing activity or group without being told to do so.

Parent-Rated Conflict Management

Never 0
Sometimes 1
Very often 2

First, would you say he/she follows your instructions.

Asks permission before using another family member’s property.
Avoids situations that are likely to result in trouble.

Controls temper in conflict situations with you.

Controls temper when arguing with other children.

Follows rules when playing games with others.

Compromises in conflict situations by changing own ideas to reach agreement.

Waits turn in games or other activities.

139



10.

11.

140

Receives criticism well.
Ends disagreements with you calmly.
Speaks in an appropriate tone of voice at home.

Parent-Rated Cooperation

Never 0
Sometimes 1
Veryoften 2

Helps you with household tasks without being asked.

Attempts household tasks before asking for your help.

Volunteers to help family members with tasks.

Keeps room clean and neat without being reminded.

Completes household tasks within a reasonable time.

Puts away toys or other household property.

Pays attention to speakers in meetings such as in church or youth groups.

Parent-Rated Assertiveness

Never 0
Sometimes 1
Very often 2

Introduces herself or himself to new people without being told.
Invites others to your home.

Starts conversations rather than waiting for others to talk first.
Appropriately expresses feelings when wronged.

Makes friends easily.

Is self-confident in social situations such as parties or group outings.

Joins group activities without being told.
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Appendix E

Parenting Scale
Please use these answers to answer the following questions.

Never

About once a week or less

More than once a week but less than once a day
One or two times a day

Many times each day

th B W

Positive Parenting

L. How often do you praise your child, by saying something like “Good for you!” or
“what a nice thing you did!” “Thank you!” or “That’s good going!”

2. How often do you and your child talk or play with each other focusing attention
on each other for five minutes or more, just for fun?

3. How often do you and your child laugh together?

4. How often do you do something special with your child that he or she enjoys?

5. How often do you play sports, hobbies, or games with your child?
Hostile-Ineffective Parenting

1. Of all the times that you talk to your child about his or her behaviour, what
proportion is praise?

2. Of all the times you talk to your child about his or her behaviour, what proportion
is disapproval?

3. If you tell your child s/he will get punished, s/he doesn’t stop doing something,
and s/he keeps doing it, how often will you punish him/her?

4, How often do you get angry when you punish your child?

5. How often do you think that the kind of punishment you give your child depends
on your mood?

6. How often do you feel you are having problems managing your child in general?

7. How often do you discipline your child repeatedly for the same thing?
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Consistent Parenting

When you give your child a command or order to do something, what proportion
of the time do you make sure that your child does it?

If you tell your child s/he will get punished, s/he doesn’t stop doing something,
and s/he keeps doing it, how often will you punish him/her?

How often does your child get away with things that you feel should have been
punished?

How often is your child able to get out of a punishment when s/he really sets his
or her mind to it?

How often when you discipline your child, does s/he ignore the punishment?
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Appendix F

Family Functioning Scale

Strongly Agree 1

Agree 2

Disagree 3

Strongly Disagree 4
L. Planning family activities is difficult because we misunderstand each other.
2. In times of crisis we can turn to each other for support.
3. We cannot talk to each other about sadness we feel.
4. Individuals (in the family) are accepted for what they are.
5. We avoid discussing our fears and concerns.
6. We express feelings to each other.
7. There are lots of bad feelings in our family.
8. We feel accepted for what we are.
9. Making decisions is a problem for our family.

10.  We are able to make decisions about how to solve problems.
11. Wedon’t get along well together.

12. We confide in each other.



Appendix G
Stressful Life Events Scale

Please indicate which of the following has happened to you (or your spouse/partner)
during the past 12 months.

No 0
Yes 1

1. Stopped full-time schooling.

2. Lost job or was unemployed.
3. Got married.
4. Someone moved into your home.

5. Had financial problems.

6. My spouse/partner and I separated.
7. Arrival of baby at home.

8. Someone moved out of our home.
9. Serious illness.

10.  Serious illness of someone dear.
11.  Quit or retired from full-time work.
12.  Started working or changed jobs.

13. Death of someone dear.



Appendix H
Social Support Scale
Strongly Agree 1
Agree 2
Disagree 3
Strongly Disagree 4
1. If something went wrong, no one would help me.
2. I have family and friends who help me feel safe, secure and happy.
3. There is someone I trust whom I could turn to for advice if I were having
problems.
4. There is no one I feel comfortable talking about problems with.
5. I lack a feeling of intimacy with another person.

6. There are people I can count on in an emergency.
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Center for Epidemiological Studies Depression Scale

How often have you felt or behaved this way during the past week.

10.

11.

12.

13.

14.

15.

16.

17.

Rarely or none of the time (less than 1 day)

Some or a little of the time (1-2 days)

Occasionally or a moderate amount of the time (3-4 days)
Most or all of the time (5-7 days)

BW N =

I was bothered by things that usually don’t bother me.
I did not feel like eating; my appetite was poor. |

I felt that I could not shake off the blues even with help from my family and
friends.

I felt that I was just as good as other people.
I had trouble keeping my mind on what I was doing.
I felt depressed.

I felt that everything I did was an effort.

I felt hopeful about the future.

I thought my life had been a failure.

I felt fearful.

My sleep was restless.

I was happy

I talked les than usual.

I felt lonely.

People were unfriendly.

I enjoyed life.

1 had crying spells.
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18.  Ifelt sad.
19.  Ifelt that people disliked me.

20.  Icould not “get going”.



Appendix J

School Climate

Strongly agree 1

Agree 2

Disagree 3

Strongly disagree 4
L. Academic progress is very important at this school.
2. Most children in this school enjoy being there.
3. Parents are made to feel welcome in this school.

4. School spirit is very high.
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Appendix K
Parent’s Rating of Child’s School

The following are possible descriptions of your child’s school. For each, please indicate
whether you:

Not at all 0
A little 1
Some 2
A lot 3
A great deal 4
1. You feel your child’s school is a good place for your child to be.

2. You feel the staff at your child’s school is doing good things for your child.

3. You feel confident in the people at your child’s school.
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Appeﬁdix L
Parent’s Rating of Relatfonship with Child’s Teacher/Involvement in School

Please indicate the number that best completes each statement.

Not at all 0
A little 1
Some 2
Alot 3
A great deal 4
1. You feel welcome to visit your child’s school.

2. You enjoy talking with your child’s teacher.

3. You feel your child’s teacher cares about your child.

4. You think your child’s teacher is interested in getting to know you.

S. You feel comfortable talking with your child’s teacher about your child.
6. You feel your child’s teacher pays attention to your suggestions.

7. You ask your child’s teacher questions or make suggestions about your child.
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Appendix M
Neighbourhood Activities
In the last year, how often did you...Would you say you did this...
Not at all 0

Occasionally 1
Frequently 2

1. Attend or take part in a recreational event in the community e.g. a sporting event
or concert?

2. Work with a children’s group, club or team?

3. Help with a neighbourhood or community social event, e.g., by organizing or
making food for it?

4. Go to meetings dealing with community concerns? e.g., meetings of a committee

you served on or meetings called by a residents’ organization?

5. Go to neighbourhood events, e.g. picnics, meals?
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Appendix N

Use of Programs

Have you or your child participated in any of the following programs or activities in the
last 12 months?

No 0
Yes 1

1. A toy lending library

2. A recreation/playground program

3. Sports, crafts, or clubs
4. After-school care program or drop-in centre
5. A library

6. A parent resource centre, parent group, etc.
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Appendix O

Sense of Community

How much do you agree or disagree with these statements?

Strongly agree 1
Agree 2
Disagree 3
Strongly disagree 4

1. I feel like I belong to this neighbourhood.

2. If some change was going to be made in my neighboﬁrhood that I did not like, 1
would try to stop it.

3. I feel I am important to this neighbourhood.
4. I would be willing to work with others on something to improve my
neighbourhood.

5. 1 like to think of myself as similar to the people who live in this neighbourhood.
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Appendix P
Neighbourhood Satisfaction/Perceived Quality of Neighbourhood

Please tell me how good you think each aspect of the neighbourhood is using one of:

Excellent 1

Very Good 2

Good 3

Fair 4

Poor 5
1. What about the condition of other houses and buildings in your neighbourhood?
2. How would you describe the other people who live around here as neighbours?
3. How about the safety from crime in your home or building?
4. Safety walking on the streets at night?

0 1 2 3 4 5 6 7 8 9 10

Completely Completely
Dissatisfied Satisfied
5. All things considered, how satisfied or dissatisfied are you with this

neighbourhood as a place to live? Which number from 0 to 10 comes the closest
to how you feel, where 0 is completely dissatisfied and 10 is completely satisfied?
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