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Schools are increasingly expected to prevent and decrease violence, substance use, and
other problem behaviors linked to academics and prepare students to be contributing
members of society. One approach with proven success in promoting positive
outcomes related to a broad range of student behaviors and personal characteristics is
social-emotional learning, also known as positive youth development or social-
emotional and character development (SECD) programs. Currently, little is known
about the relationship between SECD and these outcomes in low-income, urban,
minority populations. The present studies (a) examine key methodological design
issues in conducting a cluster-randomized trial with such populations, and (b) assess
whether an intervention designed to promote SECD was effective in improving the
SECD developmental status of children from this population. Data for this study
come from the Chicago cluster-randomized controlled trial (CRCT) of Positive Action
(PA). The trial was longitudinal at the school level with a place-focused intent-to-treat
design at the student level. This CRCT collected data on children in grades 3 through

8, for a total of 6 years and 8 data collection points. Manuscript #1 focuses on the



design, sample, planned analyses, and a latent class analysis (LCA) of mobility
patterns. Specifically, the setting and recruitment of schools is described, as well as
the process by which schools were matched into pairs and randomized into P4 or
control, including the list of criteria for school eligibility and variables used for
matching. Additionally, this paper thoroughly describes the primary analyses to test
for program effects using three-level growth curve models (time nested within
students nested within schools), as well as several sensitivity analyses that will also be
conducted when evaluating this program. Further, this manuscript discusses
secondary tests of meditation and moderation, which will assist in the understanding
of how the program works (mediation) and for whom (moderation). Finally, this
paper also provides several descriptive statistics and characteristics of the students and
teachers in this sample. In terms of baseline equivalency, P4 and control schools did
not significantly differ on matching variables before or during the trial. Minimal
differences were found on baseline reports from students, teachers, and parents; half of
these differences favored PA students and half favored control students. Manuscript
#2 focuses on the intervention effects on the student-, teacher-, and parent-reported
social-emotional outcomes assessed during the Chicago CRCT, following the analytic
procedures outlined in the first paper and focusing on the effectiveness of P4 on
social-emotional outcomes. Results indicate that P4 had a significant effect on
student self-reports of prosocial interactions, honesty, self-development, self-control,
respect for parents and teachers, empathy, altruism, positive actions/feelings, negative

moral center, and aggressive problem solving. Additionally, it was found that P4 had



marginal effects on teacher-reported responsibility. Minimal differences by gender
were found; no differences by mobility status were found. Together, these two papers
involved a sample of students in a high-risk setting; generating improvements can be
particularly difficult in urban areas. The empirical evidence of effectiveness of a
SECD program in a high-risk population, as demonstrated in the present study, should
serve as a call to action for policymakers and school officials who are increasingly
challenged to positively impact not only academic achievement, but also behavior and

character development.
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Evaluation of a Social-Emotional and Character-Development Program: Methods and
Outcomes
CHAPTER 1: INTRODUCTION

Social emotional and character development (SECD; Elias 2009) is a necessary
prerequisite for academic achievement (Ciarrochi, Heaven, & Davies, 2007; Elias
2006; 2009) and the prevention of negative outcomes, such as substance use and
delinquency (Hawkins, Kosterman, Catalano, Hill, & Abbott, 2005; O'Donnell,
Hawkins, Catalano, Abbott, & Day, 1995). Currently, little is known about the
relationship between SECD and these outcomes in low-income, urban, minority
populations. The present studies will (a) examine key methodological design issues in
conducting a cluster-randomized trial with such populations, and (b) test whether an
intervention designed to promote SECD was effective in improving the SECD
developmental status of children from this population.

SECD and related skills and outcomes are essential for establishing the kind of
social, emotional, and behavioral environments in schools and classrooms needed to
promote academic achievement (Coalition for Evidence Based Policy, 2002; Coleman
et al., 1966). Schools cannot attain their goals if students lack honesty, respect,
discipline, empathy, and other aspects of SECD (Elias, 2009). Additionally, low-
income minority youth are particularly affected by the disparities of the educational
system (Aud, Fox, M., & KewalRamani, 2010). Given the promise of improved
SECD leading to improved academic achievement and decreased negative behaviors,

SECD and related skills should be included in the learning process. In response to



these findings there has been a movement toward comprehensive, multi-modal, and
multi-level programs that address a range of child and adolescent behaviors often
involving families and community. Such programs appear to be more effective than
programs that focus on only one behavior or domain (Catalano, Berglund, Ryan,
Lonczak, & Hawkins, 2004; Flay, 2002; Flay & Allred, 2010; Flay, Snyder, &
Petraitis, 2009). To date, however, it is not clear how well these findings generalize to
low-income, urban settings (Farahmand, Grant, Polo, Dufty, & DuBois, 2011). This
introduction outlines the development and importance of social-emotional skills and
behaviors, followed by an overview of SECD programming. Next, details regarding
the evaluation of the program assessed in the present study, Positive Action, will be
presented, including the rationale, methodology, and challenges faced. Finally, the
specifics of each manuscript will be outlined.
Overview of social-emotional outcomes

Emotion plays a crucial role in the development of prosocial behavior, defined
as a "voluntary behavior intended to benefit another" (Eisenberg, Fabes, & Spinrad,
2006, pg. 646). Emotional development begins early in a child’s life. Once a child is
able to internally regulate his or her own emotions, he or she starts to feel and
understand new and more ambiguous emotions, such as empathy, guilt or shame.
Emotional development provides a basis for many skills such as understanding the
meanings and causes of emotions, recognizing the consequences of emotions in
certain situations, and the development of empathy and prosocial behavior (Thompson

& Lagattuta, 2006). Closely related to such behaviors is SECD. Several concepts are



included in definitions of SECD, such as positive interactions with peers, teachers, and
parents (Selman, 2003; Shultz, Selman, & LaRusso, 2003); being honest with peers,
teachers, and parents (Park, Peterson, & Seligman, 2004); emotional awareness and
self-regulation (Eisenberg, Champion, & Ma, 2004); self development (King et al.,
2005; Lerner et al., 2005); positive traits, such as kindness and hope (Park, 2004); and
moral functioning, such as moral values and reasoning (Berkowitz & Bier, 2004).
Prosocial behaviors and SECD are associated with a variety of outcomes such as
increased self-esteem, social competency, academic achievement, well-being, life
satisfaction, as well as decreased impulsivity, aggression, externalizing behaviors,
depression, and anxiety (for reviews, see: Eisenberg, Fabes, & Spinrad, 2006; Park &
Peterson, 2009; Spinrad & Eisenberg, 2009). Moreover, Park and Peterson (2009)
suggest that promoting SECD could possibly prevent students' social problems and
increase opportunities to build healthy relationships.

In addition to prosocial skills and SECD, this study examines program effects
on social competency and related constructs. Social competence is difficult to define,
but is generally known as a person’s ability to establish and maintain quality
relationships (Fabes, Gaertner, & Popp, 2006). In order to establish quality
relationships, children first need to develop emotional regulation and understanding
(as discussed above), as well as social competency. Social competency is predicted by
several factors, including a child’s temperament, socio-cognitive skills, and
communication skills (Fabes, Gaertner, & Popp, 2006). Without these skills, children

are unable to effectively communicate their thoughts and feelings, nor can they



understand the thoughts and feelings of others (which is essential in constructs such as
empathy or altruism). These skills are crucial in learning how to socially interact with
other children (Fabes, Gaertner, & Popp, 2006) and solve problems in a positive
manner, which can improve social behaviors and academic success (Rose-Krasnor &
Denham, 2009). These examples and associations emphasize that investing in
programs that can increase social-emotional development can also increase academic
achievement, problem solving, and other positive outcomes while decreasing negative
outcomes.

Students living in low income, urban settings face a multitude of barriers to
success (Elias & Haynes, 2008), as well as negative consequences such as poorer
academic outcomes (Aud et al., 2010), life event stressors (e.g., child abuse or divorce;
Conger, Ge, Elder, Lorenz, & Simons, 1994), increased exposure to crime and
violence (Bell & Jenkins, 1994), and increased risk for psychological problems (Grant
et al., 2004). Therefore, promoting social-emotional skills in this population is
particularly important to help these students succeed. Related approaches with
evidence of success in promoting positive outcomes related to a broad range of student
behaviors and personal characteristics are social-emotional learning (SEL; Weissberg
& O'Brien, 2004), positive youth development (PYD; Catalano, Berglund, Ryan,
Lonczak, & Hawkins, 2004; Flay, 2002; J.V. Lerner, et al., 2009; R. M. Lerner,
Dowling, & Anderson, 2002; R. M. Lerner et al., 2005; Snyder & Flay, in press),

character education (Berkowitz & Bier, 2004) and SECD programs. There is,



however, a lack in the current literature regarding the effectiveness of these programs
in low-income, urban youth.
Social-Emotional and Character Development programming

SECD programs use interactive approaches that are designed to be both
developmentally and culturally appropriate. They emphasize building students' skills
to make responsible decisions, solve problems effectively, recognize and manage their
emotions, appreciate the perspectives of others, handle interpersonal situations
effectively, be honest with themselves and others, and establish positive goals (Durlak,
Weissberg, Dymnicki, Taylor, & Schellinger, 2011). Importantly, many of these
interventions are school-wide in addition to including curricula focused on supporting
overall student development and academic achievement (Durlak et al., 2011).

Berkowitz and Bier (2004) conducted a review of a broad selection of school-
based character education programs to determine what these programs achieve and
how they do so. They concluded that these programs succeeded when implemented
comprehensively and with fidelity. Additionally, these programs have an impact on a
variety of outcomes such as prosocial behaviors, substance use, violence, academic
achievement, and problem solving skills.

In a meta-analysis of 213 SEL programs, Durlak and colleagues (2011) found
that such programs significantly increased social and emotional skills; improved
students’ attitudes about themselves, others, and school; improved positive social
behaviors; improved academic achievement; and decreased conduct problems and

emotional distress (Durlak et al., 2011). Additionally, in their meta-analyses of 23



articles examining the impact of school-based mental health and behavioral programs
set in low-income, urban schools, Farahmand and colleagues (2011) reported a mean
effect size (generally Hedges g) of 0.31 on competence and social skills, 0.28 on
internalizing behaviors, 0.24 on academic outcomes, and 0.02 on externalizing and
substance use behaviors, suggesting that some programs are effective in this
population. More research, however, is needed on the effectiveness of programs in
this setting. Further, in their review of 77 programs focused on positive youth
development, Catalano et al. (2004) found that youth participating in these programs
had a wide variety of improved outcomes compared to those youth not in these
programs, including greater assertiveness, sociability, problem solving, interpersonal
skills, self-control, empathy, and health management, as well as reduced problem
behaviors such as substance use and aggression.
Description of Positive Action and the underlying theory

One example of a SECD program being implemented throughout the United

States is Positive Action (PA; http://www.positiveaction.net; Flay & Allred, 2010), a

comprehensive, school-wide program. The program posits that children who engage
in positive behaviors will have more positive feelings about themselves and
subsequent positive thoughts, leading to more positive behaviors. Moreover, PA4 (as
well as other SECD programs) proposes a link between positive and negative
behaviors, with increased positive feelings, thoughts, and actions resulting in fewer

negative behaviors (Durlak et al., 2011; Flay & Allred, 2010).



The first core element of the program is the Positive Action philosophy, which
1s grounded in theories of self-concept and self-esteem (Purkey, 1970; Purkey &
Novak; 1970), particularly Self-esteem Enhancement Theory (SET), a broad theory of
self-concept and self-esteem (DuBois, Flay, & Fagen, 2009). This theory assumes that
motivation to feel good about oneself is prevalent throughout the life span and that
people will use a wide range of cognitive, affective, and behavioral strategies to help
acquire and sustain feelings of self-worth.

The second core element of the program is the Thoughts-Actions-Feelings
About Self circle. The components of the program (including the content of the
classroom curricula) are based on the idea that “You feel good about yourself when
you do positive actions and there is always a positive way to do everything.” This
circle can also be seen as teaching some basics about self-regulation. Self-regulation
includes control over cognition ("thoughts"), behaviors ("actions"), and emotions
("feelings"), and is related to a variety of outcomes, such as school readiness, social
development, and academic success (McClelland, Ponitz, Messersmith, & Tominey,
2010). The Thoughts-Actions-Feelings About Self circle illustrates this self-
reinforcing process that is taught to students; showing them that thoughts lead to
actions, actions lead to feelings about self, and feelings about self lead to more
thoughts. The aim of PA4 is to get everyone into the positive cycle by consciously
making positive choices. This is intrinsically motivated change (Deci, 2009; Deci,
Koestner, & Ryan, 1999, 2001; Deci & Ryan, 1985; Gottfried, Marcoulides, Gottftried,

& Oliver, 2009; Ryan & Deci, 2000, 2006), where a person chooses to do positive



actions to feel good about his or her self. Children and youth must not only be taught
what is right versus wrong, but also need to be supported and reinforced for acting in
such a way. The PA program does this in a way that is effective for students, as well as
their instructors, parents, and community members.

The third core element of the P4 program is the classroom curriculum, which
consists of the following six components: self-concept, positive actions for body and
mind, social and emotional positive actions focusing on getting along with others, and
managing, being honest with, and continually improving oneself. Together, these
make up the comprehensive set of necessary skills for successful learning and living.
The program trains teachers and parents to identify, teach, and reinforce positive
thoughts, actions, and feelings about themselves by students and adults in the school.
This leads to continual reinforcement of positive actions and enhanced student
bonding with parents and school, and is consistent with ecological theories of
behavior. For example, although the Theory of Triadic Influence (TTI; Flay &
Petraitis, 1994; Flay et al., 2009) did not guide the development of P4, the outcomes
assessed by P4 and the focus of the program can clearly be mapped onto the TTI

The TTI consists of three streams of influence: intrapersonal, social, and
cultural. These streams of influence are similar to the ecological rings of the
Bioecological Model (Bronfenbrenner & Morris, 2006). Within these streams exist
multiple levels of causation, ranging from proximal to distal. Cognitive and affective
processes are also included within each stream of influence (as substreams). The TTI

can also be framed as a developmental theory, as it considers development over time



and the impact this may have on behaviors. Further, once a behavior is performed,
reactions to that behavior feed back into the different streams and levels of influence,
as the experience of a behavior may change a person's self-control, self-efficacy,
attitudes, bonds with others, beliefs about norms, etc. The TTI provides an inclusive
perspective for understanding the mechanisms of behaviors and details the multiple
influences that are a part of even a single act or behavior. The TTI can provide a more
comprehensive explanation of behaviors that other theories that focus on just an
individual, society, cultural, or some limited combination to explain behaviors. The
TTI provides a theoretical foundation for P4 and its effects on different domains.
Using the TTI, we can identify potential mediators of program effects on a variety of
outcomes, giving us a clearer understanding of how the program works; that is, the
mechanisms underlying PA.
Previous Research on PA

Previous quasi-experimental and experimental evaluations have found
significant effects of P4 on several outcomes (Flay & Allred, 2010). In quasi-
experimental studies in Nevada, Hawai'i, and Florida school districts, schools
receiving PA had higher achievement scores and fewer violent incidents, disciplinary
referrals and suspensions than schools not receiving P4 (Flay, Allred, & Ordway,
2001; Flay & Allred, 2003). Additionally, in a cluster-randomized controlled trial
(CRCT) of PA in Hawai'i, which followed students in 20 schools from grade 1 or 2
through grade 5 or 6, students receiving PA were less likely to engage in substance

use, violent behaviors or sexual activity (Beets et al., 2009). At the school level, P4
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schools had higher academic achievement on standardized test scores, lower rates of
absenteeism, fewer disciplinary referrals and suspensions (Flay & Allred, 2010;
Snyder et al., 2010), and improved school quality (Snyder, Vuchinich, Acock,
Washburn, & Flay, 2012).

The current paper focused on a CRCT of P4 in Chicago schools, conducted in
a high-minority, low-income (i.e., more than 80% of students receiving free or
reduced lunch), urban population. This CRCT involved collecting data eight times on
children in grades 3 through 8. Prior papers from this trial found that students
receiving PA reported less SU, violence and bullying behaviors than control students
not receiving PA4 by grade 5 (Li et al., 2011) and less substance use by grade 8 (Lewis
et al., 2012a), and that P4 students reported higher SECD-related skills that mediated
the decreased substance use (Lewis et al., 2012a). Using data from both the Hawai'i
and Chicago trials, as well as an RCT from a southeastern state, Washburn et al.
(2011) found that while SECD-related skills decreased over time for both P4 and
control students, PA significantly mitigated this decline; that is, P4 students showed
less of a decline in SECD than those not receiving PA.
Methodological issues in longitudinal and cluster-randomized trials

Longitudinal studies of SECD programs face the unavoidable issue of attrition.
This issue is especially prevalent in the Chicago CRCT of P4, in which the student
mobility rates were very high. Few students remained in the study across the eight
waves; many students left the study schools or joined them during later waves. This

challenge created the opportunity to utilize a novel approach to assessing mobility
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effects. In order to test these potential moderating effects in future analyses, a latent
class analysis (LCA; Marsh, Ludtke, Trautwein, & Morin, 2009) was conducted to
identify groups of children with similar patterns of dropout and entry. . This allowed
for identification of patterns of students based on their mobility in and out of the trial,
and the possible impact of these mobility patterns on outcomes. Other methodological
issues include small sample size and power, recruitment of clusters and handling the
disappointment of those randomized to the control condition, receiving consent from
parents, as well as parent reports on children, and measurement challenges (e.g.,
"floor" or "ceiling" effects).
The present study

Overall, previous studies on P4 have shown the program to be effective in
influencing multiple behaviors. Only one study, however, has assessed the
effectiveness of P4 on social-emotional outcomes (Washburn et al., 2011); this paper
analyzed only one outcome (rather than multiple, as done in the present study) and
through grade 5, whereas the present study extends into grade 8. In addition, there
have been calls to make public the methodology of a trial before the data is analyzed;
therefore, there is an increasing number of articles that describe the design and
methodology of trials of various interventions (for example, see Morone et al., 2012;
Winters-Stone, Lyons, Nail, & Beer; 2012). This particular trial was set in a highly
mobile population, emphasizing the need to take a closer look at how to analyze these

data and account for mobility.



12

This dissertation had two aims: to (a) describe the design, sample, methods,
and planned analyses of the Chicago CRCT of PA4, and present a new approach to
analyzing attrition in a highly mobile population, and (b) test the long-term effects of
PA on social-emotional outcomes in a low-income, urban setting. It was hypothesized
that students in PA4 schools will show significantly better change in outcomes than
students attending control schools.

These aims were addressed in two manuscripts. The first manuscript describes
the design on the Chicago CRCT, including the process of matching schools (clusters),
the sample included in analyses, baseline equivalency, and planned analyses to
evaluate the effectiveness of P4 on a variety of outcomes. This manuscript reviews
the design utilized, lessons learned from challenges both before and during the trial,
and describes the most appropriate analytic techniques given the design, strengths, and
limitations of the trial.

The second paper provides an example of the application of the analytic
techniques in evaluating the effectiveness of PA on social-emotional outcomes in a
low-income, urban population. Students in these settings face a variety of barriers to
social-emotional, physical, and mental health, and this program may serve as a buffer
to some of these barriers. Together, these papers can provide new information on
conducting randomized trials on school-based preventive interventions in urban
minority populations, and new empirical evidence on the impact of the P4

intervention on the development of social-emotional outcomes.
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ABSTRACT

Positive Action (PA) is a social-emotional and character development program
designed to improve academics, behavior and character. This paper describes the
design, planned analyses, and baseline comparability of a longitudinal, matched-pair,
cluster-randomized controlled trial of PA conducted in 14 low-income Chicago public
schools. Additionally, this paper introduces a novel approach, latent class analysis, to
handle student mobility. The trial was conducted during the 2004-05 to 2009-10
academic years and incorporates examination of student, parent, and teacher reports on
student outcomes as well as aggregated data from school records across elementary-
and middle-school grades. The sample consists of a cohort of 1170 students measured
up to eight times from grades three through eight. We found evidence of baseline
equivalency between PA and control schools both on aggregate school-level data and
survey data obtained from the student cohort and their parents and teachers, suggesting
successful matching and randomization. Future papers will evaluate program effects
on social-emotional outcomes, internalizing and externalizing behaviors, self-esteem,
academics, and environment. Limitations and strengths, as well as lessons learned

during the trial, are discussed.

Keywords: Longitudinal Design, Cluster Randomized Trial, Methods, Mobility,

Latent Class Analysis.
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Design, Sample, and Planned Analysis of the Chicago Cluster-Randomized Controlled
Trial of the Positive Action Program

Since the passing of the No Child Left Behind Act, K-12 education in the United
States has primarily emphasized core academic content areas, such as reading and
math (Hamilton et al., 2007). It is increasingly recognized, however, that in order for
students to be successful in school and in life, they also need curricula to help them
acquire social skills, build character, improve mental and physical health, and alleviate
problem behaviors (Coalition for Evidence-based Policy, 2002). Growing evidence
indicates that programs designed to address these types of skills and behaviors can
help cultivate learning environments that both prevent violence (Eron, Gentry, &
Schlegel, 1994) and other problem behaviors such as bullying (Afshar & Kenny,
2008) and substance use (Greenberg et al., 2003), and promote academic achievement
(Coalition for Evidence-based Policy, 2002; Coleman et al., 1966).

Low-income minority youth are particularly affected by the disparities of the
educational system. Research on this population is important, because students living
in low-income, urban settings face a multitude of barriers to success (Elias & Haynes,
2008), poorer academic outcomes (Aud, Fox, & KewalRamani, 2010), life event
stressors such as child abuse and divorce (Conger, Ge, Elder, Lorenz, & Simons,
1994), increased exposure to crime and violence (Bell & Jenkins, 1994), and increased
risk for psychological problems (Grant et al., 2004). One approach with evidence of
success in promoting positive outcomes related to a broad range of student behaviors

and personal characteristics is social-emotional learning (SEL; Weissberg & O'Brien,



16

2004) which overlaps greatly with positive youth development (PYD; Catalano,
Berglund, Ryan, Lonczak, & Hawkins, 2004; Flay, 2002; Lerner et al., 2009; Lerner,
Dowling, & Anderson, 2002; Lerner et al., 2005; Snyder & Flay, in press) and social-
emotional and character development (SECD) programs (Elias, 2009). To date,
however, it is not clear how well these encouraging findings generalize to low-income,
urban settings (Farahmand, Grant, Polo, Duffy, DuBois, 2011). In view of this
concern, the present trial seeks to extend the knowledge base of the effectiveness of
SECD programs for urban minority students. The study is a matched-pair, cluster-
randomized controlled trial (CRCT; Murray, 1998) of Positive Action (PA), an
evidence-supported SECD program, as it was implemented in low-performing, high-
poverty (K-8) schools in Chicago, with a largely minority (87%) student population.
There have been calls to make public the methodology of a trial before the data
are analyzed; therefore, there are increasing numbers of articles that describe the
design and methodology of trials of various interventions (for example, see Morone et
al, 2012; Winters-Stone, Luyons, Nail, & Beer, 2012). The purpose of the present
paper is to describe the design and methodology of the Chicago CRCT of PA,
including the process through which the schools were matched and participants
recruited. We follow the consolidated standards of reporting trial (CONSORT)
statement checklist as outlined in Walleser, Hill, and Bero (2011). Included are the
results of tests of baseline equivalency on both aggregated school archival data and
survey data collected from students, parents, and teachers, as well as an overview of

planned analyses for the assessment of program effects, including tests of mediation



17

and moderation. Additionally, we introduce a novel approach, latent class analysis, to
address mobility in CRCTs.

METHOD
Positive Action

Positive Action (http://www.positiveaction.net) (Flay & Allred, 2010) is a

comprehensive, school-wide, SECD program grounded in theories of self-concept
(DuBois, Flay, & Fagen, 2009; Purkey, 1970; Purkey & Novak, 1970) and consistent
with integrative and social-ecological theories of health behaviors such as the Theory
of Triadic Influence (TTI; Flay & Petraitis, 1994; Flay, Snyder, & Petraitis, 2009).
The program posits that children who engage in positive behaviors will have more
positive feelings about themselves and subsequent positive thoughts, leading to more
positive behaviors. Moreover, PA proposes that more positive feelings, thoughts, and
actions will result in fewer negative behaviors and improved motivation to learn (Flay
& Allred, 2010).

The PA program includes PreK-12 curricula, of which the K-8 portion was
tested in this trial. The scoped and sequenced classroom curricula consists of over 140
age-appropriate lessons per grade taught for 15-20 minutes 4 days per week for grades
K-6, and 70 lessons taught 2-3 days per week for grades 7 and 8. The core curricula
consist of the following six units: self-concept, positive actions for body and mind,
social and emotional positive actions focusing on getting along with others, and

managing, being honest with, and continually improving oneself. In addition to the
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student core curricula, the program includes teacher, counselor and family training,
and school-wide climate development.
Previous Research on PA

Previous quasi-experimental and experimental evaluations have found
significant effects of P4 on several outcomes (Flay & Allred, 2010). In quasi-
experimental studies in Nevada, Hawai'i, and Florida school districts, schools
implementing PA had higher achievement scores and fewer violent incidents,
disciplinary referrals, and suspensions than schools not implementing PA (Flay,
Allred, & Ordway, 2001; Flay & Allred, 2003). Additionally, in a CRCT of P4 in
Hawai'i, which followed students in 20 schools from grade 1 or 2 through grade 5 or 6,
students receiving P4 were less likely to engage in substance use, violence, or sexual
activity (Beets et al., 2009). At the school level, PA schools had less absenteeism,
fewer disciplinary referrals and suspensions, higher academic achievement (Flay &
Allred, 2010; Snyder et al., 2010) and improved school quality (Snyder, Vuchinich,
Acock, Washburn, & Flay, 2012)

The Chicago trial is the first matched-pair, CRCT investigating the effects of
PA in a low-income, urban environment and also the first to include middle-school
grades. Because the unit of randomization was the school and because P4 is a school-
wide intervention, the appropriate unit of inference is the school (Donner & Klar,
2004). A repeated cross-sectional approach (i.e., analyzing just school-level means of
all student scores) would have serious limitations. It would ignore change at the

student level and variation in student change, and students could not “serve as their
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own controls,” thus precluding important statistical controls for measured and
unmeasured student-level confounds. An approach that overcomes these
disadvantages is the cluster-focused intent-to-treat (ITT) analysis (Vuchinich, Flay,
Aber, & Bickman, 2012). It acknowledges the focus on schools and follows all
schools randomized to condition to trial endpoint, regardless of whether the school
continues the P4 intervention, and regardless of how well P4 is implemented. It also
collects data from all students who are in the appropriate grade cohort in the schools
when the assessments occur. Typically students in low—income urban areas stay in the
same school a few years, thus providing a basis for the repeated measures advantages
listed above. However, student mobility is also high. Because the trial was cluster-
focused, we assessed students who entered schools after the beginning of the trial
(joiners), but did not follow individual students who stopped attending the study
schools (leavers). From the standpoint of students, across time they could be
considered a “dynamic” (i.e. changing) cohort. Multilevel models will be used to take
into account variation at the school and student levels. Missing data will be addressed
using the missing-at-random assumption, as it is unlikely that a single unmeasured
variable or set of variables would predict missingness for all students who left or
joined the trial schools after randomization (Brown et al., 2008).

Students in the seven matched pairs of schools were followed, beginning in
grade 3 (fall 2004 and spring 2005), and at seven additional time points (waves) over
six years: beginning and end of grade 4 (fall 2005 and spring 2006), end of grade 5

(spring 2007), beginning and end of grade 7 (fall 2008 and spring 2009), and end of
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grade 8 (spring 2010). At the beginning of the study, nine schools were K-8, and five
were K-6. By the second phase of the study (grades 6-8) 13 schools were K-8, one
was K-5, and one was 6-8 that students from the one K-5 school matriculated into.
Thus, 14 schools and seven pairs of schools were included in the study at each wave.
Setting, Design, School Recruitment, and Sample

Sampling and recruitment of schools took place during spring 2004 and were
described in detail elsewhere (Ji, DuBois, Flay, & Brechling, 2008). Briefly, the
participating schools were low-performing, high-poverty elementary to middle schools
within the Chicago Public Schools (CPS) system that were drawn from the population
of 483 K-6 and K-8 schools. Schools were excluded from participation if they: 1) were
non-community schools (e.g., charter and magnet schools), 2) already had P4 or a
similar SEL/SECD intervention (so that the P4 program effects would not be
confounded with other programs), 3) had an enrollment below 50 or above 140
students per grade (so that at least two classrooms per grade were available for the
study, but an enrollment cap was in place for cost and management reasons), 4) had
annual student mobility rates under 40% (to ensure some stability in the student
population across adjacent years), 5) had more than 50% of students who passed the
Illinois State Achievement Test (ISAT), and 6) had more than 50% of students who
received free lunch. The latter two criteria ensured the selection of high-risk schools.
Sixty-eight schools met all of the above criteria, and 18 of those agreed to participate
in the study with the understanding that they would have to be successfully matched

with another school and randomly assigned to condition.
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The following variables from the 2003-2004 CPS data were used as matching
variables: percentage of White, African American, Hispanic, and Asian students;
percentage of students who met or exceeded criteria for passing the state achievement
test; attendance rate; truancy rate; percentage of students who received a free or
reduced-price lunch; percentage of students who enrolled or left school during the
school year; number of students per grade; percentage of parents who were involved
with school activities; and percentage of teachers employed by the school who met
minimal teaching standards. We also used information about the crime rate in each
school’s neighborhood (Chicago Police Department, n.d.). Using these variables and
an additional requirement that each school in a pair be located in the same region of
the city, the 18 schools were successfully matched into nine pairs. Schools were
matched using a SAS program provided by Mathematica Policy Research (MPR;
Schochet & Novak, 2003). The matching variables listed above were entered into the
SAS matching program, as well as the school’s region code so that schools in similar
regions could be matched. The SAS program matched schools into pairs based on a
“distance matrix method", and the best fit-squared distance matrix was utilized. The
request for application (RFA; #NCER-03-06) requested five pairs for the trial, and
final funding allowed for seven pairs. The seven best-matched pairs, which also
happened to provide the most accurate representation of the ethnic composition at CPS
schools, were recruited for participation. A random-number generation function in the
Microsoft Excel program was used by the principal investigator (P.I) to randomize the

schools within each pair to control and treatment conditions. Allocation to condition
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was blinded until assigned by the P.I. Because of the nature of the intervention,

schools, students, those delivering the intervention, and the outcome assessors could

not be blinded to condition. See Figure 2.1 for a diagram of school recruitment.
<Figure 2.1 about here>

Student-Level Recruitment

Parental consent was obtained before students, parents or teachers completed
surveys when students were in grade 3. Seventy-nine percent of parents provided
consent at baseline and ranged from 65% to 78% for Waves 2-5. Students joining the
study at later waves were consented at that time. All students were re-consented for
the second phase of funding at Wave 6 (beginning of grade 7). Consent rates were
lower at Waves 6 through 8 (~58 to 64%) than Waves 1 through 5. This is consistent
with previous studies that have found that consent rates drop as grade levels increase
(J1, Pokorny, & Jason, 2004; Thompson, 1984).

Students signed assent forms at the point of entry to the study. The assent forms
described that the student was agreeing to participate in the study for multiple years;
therefore, signed assent forms were considered to be agreement to participate for the
entire (or remaining) study period.

The percentages of consenting parents who provided reports on their children
were 72.3% at Wave 1, 58.9% at Wave 2, 52.2% at Wave 4, 50.5% at Wave 5, and
72.9% at Wave 8. Two factors that likely increased parent response rate at Wave 8
were (1) an increase in the financial incentive for completing the parent report and (2)

an intensive period of phone outreach to families to note the incentive increase and to
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encourage survey completion. Percentages of consented students for whom teachers
completed ratings were 74.6%, 74.8%, 72.4%, 78.3%, 74.4%, and 92.7% for Waves 1,
2,4,5,7, and 8, respectively. At Wave 8, we introduced an additional school-level
incentive for 100% rates of teacher survey completion, which likely resulted in the
increase in completed teacher ratings.

Some adjustments to the data set were necessary before analyses. Students who
were new at Waves 3 and 6 (at beginning of grade 4 or 7) are considered new at the
following wave (i.e., wave 4 or 7, at the end of grade 4 or 7, respectively) because
they could not have been exposed to PA the prior year. Additionally, students who,
during Waves 6, 7, and 8, attended the middle school, but had not attended the feeder
elementary school that was in the trial, were not included in the analysis sample for
two reasons: the elementary schools these children did attend (a) were not study
schools and (b) were demographically different and higher-risk than study schools.
Finally, a small number of students (n=30) on whom only height and weight data were
collected at Wave 8 were removed from the analysis sample for all other analyses, as
they did not have data on any other covariates or outcomes.

Measures

A total of 56 student, 19 teacher, and 13 parent (or primary caregiver) scales
were used to assess a variety of outcomes throughout the duration of the CRCT. A
portion of the first five waves of data were collected as part of a multisite study on
social and character development programs conducted by the Institute of Education

Sciences (IES) and MPR. The research team at the University of Illinois at Chicago
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(UIC) collected data on other outcomes for waves 1-5 and on all of the scales for the
final 3 waves.

Collectively, student-report measures included questions about social-
emotional and character development (e.g., prosocial interactions, honesty, self-
control, respect for teachers and parents), internalizing behaviors (e.g., anxiety,
positive and negative affect), externalizing behaviors (e.g., bullying, substance use,
delinquent behaviors, beliefs about aggression), self-esteem, academic achievement,
and perceptions of school climate. Questions about substance use, violence,
depression, and anxiety were asked of students starting in grade 5 (Waves 5 through
8). Parent and teacher reports included measures of their perceptions of a student’s
SECD, level of responsibility, social competency, aggression, conduct, and academic
performance and motivation. Additional measures assessed parental involvement with
student's teacher and school, parenting skills, household confusion/disorder and
perceptions of community risks and resources. Teacher reports were collected at all
waves except Wave 6 and parent reports were collected at all waves except Waves 6
and 7. Questionnaires were written for students in a range of grades (from 3rd to 8th);
therefore, some censoring or "floor" and "ceiling" effects (restricted range) may be
observed for some of these measures. We will use different estimators to
appropriately address outcomes that violate the assumption of normality. This will be
accounted for in the analytic model (to be described in detail below).

In addition to survey data from students, parents, and teachers, this CRCT will

examine intervention effects on school archival records, including absenteeism,
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disciplinary referrals and suspensions, and reading and math standardized-test scores.
These data, reported at the end of each academic year, were obtained from the CPS
website once they became public. For this study, we are utilizing data from all study
years, as well as several academic years prior to the present trial to establish a reliable
baseline.

Data Collection Procedures

Student surveys were administered during class time. During Waves 1 though
5, research staff read survey instructions and items aloud; beginning at Wave 6,
students read the individual survey items themselves, although complicated items
(e.g., items with double negatives) were explained. Research staff members were also
available to assist students who had questions or who appeared to have difficulty
taking the survey. Student ID numbers were pre-printed on each page of the survey;
but student names were printed only on the front page. To maintain confidentiality,
this front-page sheet was removed upon return of completed surveys by students, and
eventually discarded/shredded.

Parents completed surveys at home and returned them to the school in a sealed
envelope. For surveys not returned to the school within 3 or 4 weeks, the MPR
research team attempted to get the parent to complete the survey via telephone
interview. Teacher surveys were also self-administered. Parents and teachers, who
were offered a small financial incentive to compensate them for their time, returned
their surveys to a central point in the school for collection by the research team.

Human Subjects Approvals
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This trial was approved by Institutional Review Boards at the University of
Illinois at Chicago and Oregon State University, the Research Review Board at
Chicago Public Schools, and the Public/Private Ventures Institutional Review Board
for MPR.

Planned Statistical Analyses

Scale Properties. Scale alphas at all waves and test-retest reliability at Wave 5
were run for each outcome. Indices of clustering were also computed; intraclass
correlations (ICC) for scales and median odds ratios (MOR; Merlo et al., 2006) for
dichotomous measures were calculated.

Baseline equivalency. A series of independent-groups #-tests were conducted for
each school demographic variable to determine whether the treatment and control
schools were significantly different from each other. These tests were conducted pre-
baseline, at baseline, and twice more during the trial. We also tested for differences in
baseline scores on the 50 student-, 11 teacher- and 13 parent-reported scales.

Growth-Curve Models. We propose a three-level (occasions of measurement
nested within students nested within schools) growth-curve model for analyzing
treatment effects on various outcomes; analyses will be conducted using Stata. These
models will account for all observations and model school differences (Rabe-Hesketh
& Skrondal, 2008). This approach allows for a complete analysis of the multiple
waves of available data and takes into account the patterns of change over time. When
outcomes consist of more than one item, an average of the scores will be used to create

a composite score, with higher scores reflecting having more of an outcome. The
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distribution of each scale will be examined in order to determine the most appropriate
model. Outcomes may have a normal distribution, be censored (skewed right or left,
indicative of floor or ceiling effects), be a count, or be bimodal, or a dichotomy.
Bimodal outcomes will be transformed into a dichotomy. Each outcome will be
assessed using the most appropriate estimator to fit the distribution.
Random-intercept, linear growth-curve models will first be estimated. This
will be followed by tests for whether there is a significant quadratic trend over time
and whether there is significant variation in the time slope across students (i.e., a
random-coefficient model). The basic random-intercept linear model for normally
distributed outcomes can be expressed as:
Y= Bo + Bi(condition;) + Bx(timey;) + PBs(condition; x timey)) + & + Gij + &4
The subscripts represent the three-level structure of the data. Since these models for
cluster-randomized trials are well-known (e.g., Murray, Feldman, McGovern, 2000;
Raudenbush & Bryk, 2002), the presentation here is streamlined. S?tij is the estimated
score on the outcome at time t (Waves 1-8), for student i, in school j. Condition is a
binary variable at the school level (level-3), with 0 indicating control status and 1
indicating receipt of PA. Time is measured as years of implementation, a total of 5.58
years by the end of grade 8. The effect of the intervention will be tested with the
statistical significance of f3. This will indicate if the students in the P4 schools change
differently over time than those in the control schools in the predicted direction. The
represents the deviation of a school’s mean score from the mean score for all schools.

The g represents the deviation of each student’s score from their school’s mean. These
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two random effects represent the unmeasured tendencies for schools and students to
score higher or lower on the outcome. The &g represents the residual at each wave. An
additional term, (;jj(timey;;) will be added in the model to test whether there is significant
variation in student change across time, rather than all students in each condition having
the same change pattern (i.e., a random-coefficient model). Similarly, additional terms,
B4(timeztij) and Bs(condition X timeztij), will be used to test whether there is a quadratic
time trend, indicating acceleration or deceleration in change over time, and whether PA
influenced that pattern. These terms will be removed from the final model in the interest
of parsimony if insignificant. If the condition X timeztij term is significant, we will rerun
the model with the intercept set at Wave 8 to test for a significant condition effect. This
will tell us if the difference at endpoint (Wave 8) is significantly different between PA
and Control. Since the random-intercept model is nested within the random-coefficients
model, a Likelihood Ratio Chi-square (LR) test will be used to compare model fit (Rabe-
Hesketh & Skrondal, 2008) with and without the random coefficient. If a model with a
random time coefficient provides a significantly better fit for a given outcome, it will be
reported as the final model. The multilevel models for outcomes that are binary or count
have a similar structure but, due to their nature, have no residual at level 1 (Brown et al.,
2009).

Because only 14 schools are in this trial, and the PA effect is tested at the
school level in a cluster-randomized trial, we will conduct several sensitivity analyses.
First, we will assess the statistical significance of the P4 coefficient estimate and it’s

standard error using the 7-distribution with 12 degrees of freedom: 14 schools — 1 (the
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condition effect) — 1 = 12 df (Raudenbush & Bryk, 2002) providing for a more
conservative approach (from the perspective of statistical power) than the z-
distribution provided by Stata. A second approach will be the pair-level analysis,
estimated as a four-level model: occasions of measurement nested within students,
nested within schools, nested within matched pairs (e.g., Brown et al., 2009), with the
linear random-intercept model expressed in simplified notation as:
Y= Bo + Bi(condition;c) + Ba(timeyji) + P3(conditiony, X timey) +

Gk + Gk + Giij + &ijk
where the t, 1, and j subscripts representing the time, student, and school clusters as in
Equation 1 above, with k representing the 7 matched pairs of schools. The { term
represents deviations of each matched pair from the overall mean. As described
above, additional terms will be tested to determine if there is significant variation in
the time trend across students (random-coefficient model) and whether there is a
significant quadratic pattern.

Intervention effects on scales collected only at later waves (Waves 5 or 6
onwards) will be tested in two ways. First, the models will be ran with the intercept
set at the first time the scale was measured (Wave 5 or 6) to test if program effects had
already occurred by Wave 5 or 6. Second, the model will be run again with the
intercept set at Wave 8 to test if program effects are (still) significant at Wave 8. In
either analysis, a significant (p<0.05) condition term will indicate a P4 effect as
measurement occurs long after implementation, and a significant condition by time

interaction will indicate whether the effect changed in magnitude between the first and
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later measures. Each of these analyses will include a related school-level covariate that
was assessed at baseline, which will be grand mean-centered.

In addition to the student-level survey data, several school-level archival
measures will be analyzed. These data will be analyzed similarly to cohort data but
time will be measured in equal, one-unit increments (e.g., 1, 2, 3, etc.) rather than in
years since implementation, as these data were collected at the same time each year —
and summarize performance for the whole school year. Additionally, because these
data are at the school level, the growth-curve models will be two-level (observations
within schools) rather than three-level. Because of the small amount of data (the
number of schools times the number of waves) and the resulting power limitations,
these analyses will use the random-intercept model only. Due to the power and
sample size limitations, and because the a priori hypothesis was that the P4 schools
would have greater improvements across time, one-tailed p-values were used in tests
of effects of the PA program on school-level outcomes (Knotterus & Bouter, 2001).

Mediation and moderation. Mediation analyses will allow us to examine the
PA program’s mechanisms of action. To test for mediation, we will use the
framework described by Baron and Kenny (1986) and MacKinnon (2000; 2002;
2008). We will first estimate the bivariate effect of X on Y without the mediator
included in the model. Then, we will simultaneously estimate the direct effect of X on
Y with the mediator included in the model, as well as the mediated effect, which

consists of the effect of X on M x M on Y (MacKinnon, 2008).
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In addition, we will test for moderation (Baron & Kenny, 1986) by gender and
by student mobility. The moderation tests will reveals for whom the program has its
effects; that is, these tests will allow us to assess whether program effects differ by
gender or a child's mobility. We will not test for moderation by ethnicity because it is
highly confounded with school, with 3 pairs of schools having a mostly African-
American enrollment and 2 pairs of schools having a mostly Hispanic enrollment.

While all 14 schools were retained throughout the CRCT, the student
population in this trial was highly mobile. Mobility poses a challenge to efficacy trials
of school-based programs in these kinds of schools, and it can be difficult to infer
whether the observed effects are because of the intervention or differential attrition
(Vuchinich et al., 2012). Thus, it is important to test for potential moderating effects
of student mobility patterns. A recent approach to analyzing mobility patterns is latent
class analysis (LCA; Beunckens, Molenberghs, Verbeke, & Mallinckrodt, 2008; Lin,
McCulloch, & Rosenheck, 2004; Roy, 2003) . LCA will be used to identify subgroups
of individuals on unobservable factors (Marsh, Liidtke, Trautwein, & Morin, 2009)
and will allow for the identification of classes of students with similar mobility
patterns. These patterns can then be tested as a moderator of program effects; that is,
examining whether students with different mobility patterns have different program
effects.

RESULTS

Sample Characteristics
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Table 2.1 shows the number of students present at each wave, as well as the
number of students that remained in later waves of the trial. One hundred percent of
the schools remained throughout the study; that is, there was no attrition at the school
level. At the student-level, the total sample size across all eight waves was 1170, with
approximately 21% (131) of the original 624 grade 3 cohort remaining at grade 8§,
illustrating the high mobility by low-income urban students, a trend that has been
noted in prior studies in this population (e.g., Tobler & Komro, 2011). Additionally,
parental consent rates were lower during the middle-school grades and Chicago school
enrollment was decreasing; therefore the student sample size at Wave 8 (363) was
smaller than at Wave 1 (624). The average number of waves of data per child was 3.1.

<Table 2.1 about here>

Of the students, 53% were female, 48% were African American, 27%
Hispanic, and 19% “Other” (e.g., White, Asian, and Native American, as well as seltf-
described responses). Approximately 6% of the sample never reported, nor had a
parent report, their ethnicity. At Wave 1, students were, on average, 8.39 years of age
(SD=0.61). Fifty-two percent of the students over the eight waves were in treatment
schools, and 48% were in control schools.

Of the teachers, 75% were female; 43% were White, 36% African American,
13% Hispanic, and 8% “Other” (e.g., Asian and Native American). Fifty-six percent
had a Master's degree, 37% a Bachelor's degree, 5% a specialist degree, 1% a
doctorate degree, and 1% listed "other" as their highest level of education. For teacher

certification, 83% had a regular certificate, 7% a probationary certificate, 3% a
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provisional certificate, 1% a temporary certificate, 1% had no certification, and 5%
had other certifications (such as administrative, behavior specialist, special education,
or counseling).
Scale Properties

Table 2.2 (Online Supplement) provides a list of scales, internal consistency
reliability (using Cronbach’s alpha), stability reliability (using Pearson’s r correlation
for test-retest data) at Wave 5, and ICC or MOR for each scale. Alpha for all
outcomes ranged from 0.53 to 0.98. For student-reported outcomes, alphas generally
increased as students got older, and were relatively high for most measures. Alphas
for teacher- and parent-reported outcomes were also consistently high. There was no
discernable pattern of increase or decrease over time for I[CCs or MORs. ICCs and
MORs were generally low (ICCs mostly <.05, MORs mostly <1.5) for student reports
and even lower for parent reports, and highest for teacher reports.
Baseline Equivalency

Baseline school equivalency tests found no statistically significant differences
between the treatment and control group schools on any of the matching variables at
any of the four times tested (see Table 2.3). Only four student-reported scales (out of
the 50 available at baseline) showed significant differences, all of which favored
control school students. Students in control schools had higher baseline scores than
students in PA schools on three scales: Belief in Moral Center-Positive Values (=2.20,
p<0.05), perceived Rewards for Prosocial Behaviors from parents (=3.50, p<0.001),

and perceived Rewards for Prosocial Behaviors from teachers (=2.22, p<0.05); and
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significantly lower scores than students in PA schools on Peer Group Affiliation with
Bad Friends (=-2.96, p<0.01). Of the 11 teacher-reported outcomes available at
baseline, three showed significant differences, all favoring PA students. Teachers in
PA schools reported students as having fewer conduct problems (=2.90, p<0.01),
higher altruism (=-5.13, p<0.001), and higher parent communication (=-2.52,
p<0.05). Of the 13 parent-reported outcomes, one showed significant differences by
condition favoring PA students; parents of children in PA schools reported fewer
community risks than parents of children in control schools (~=4.39, p<0.001). Thus,
of 74 baseline measures, only 8 showed significant differences and, of these, half
favored control students and half favored PA4 students.
<Table 2.3 about here>
DISCUSSION

PA 1s a comprehensive, school-wide, SECD program designed to increase
positive youth development outcomes such as self-esteem, character, morality,
problem solving, and empathy, and to also decrease negative externalizing behaviors
such as substance use and violence, and internalizing symptoms such as depression
and anxiety. The Chicago trial of P4 utilized a longitudinal design that aimed to
assess the effectiveness of P4 in a low-income, urban setting. Additionally, it is the
first trial of P4 that included students in middle-school grades. Effectiveness of the
program will be assessed using multilevel, growth-curve analyses. Meditation analyses
will investigate the mechanisms by which the program works and moderation models

will assess whether program effects differ by gender or mobility class.
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Equivalency tests at the school-level revealed no significant differences at four
time points before and during the trial. At the student level, 74 student-, parent-, and
teacher-reported scales were tested for baseline equivalency, with only 4 of 50
student-report scales favoring control students, and 3 of 11 teacher-report scales and 1
of 13 parent-report scales favoring PA students. The facts that the number of
statistically significant differences was low, and that they were in opposite directions,
suggest minimal threats to internal validity. Random assignment (from matched pairs)
of clusters (schools) cannot guarantee equivalence of the nested subjects (in this case,
students; Giraudeau & Rivaud, 2009), so these minimal baseline differences that did
not consistently favor one group or the other indicate that the a priori matching and
randomization were successful.

The design, methodology, and results of this trial should be viewed in the
context of some limitations. Most outcomes were assessed through student self-report,
potentially leading to a method bias (Podsakoff, MacKenzie, & Podsakoft, 2003),
which can inflate the observed relationships between the variables. Self-reports are
also susceptible to social desirability bias; students may exaggerate their participation
in high-risk behaviors in order to feel as if they fit in with their peers, or underreport
such behaviors knowing society's negative views on behaviors such as substance use,
violence, and bullying. However, the collection of teacher and parent ratings of
student behavior should mitigate this limitation. Additionally, the sample for this
study was U.S. youth from low-income, urban environments; therefore, the results

cannot be generalized beyond this demographic group. Demonstrating program
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effects in a high-risk population, however, would be beneficial, given that these are
the populations most in need of such programs.
Lessons Learned

We learned some lessons in the process of designing this trial, collecting the
data, and planning the analyses. Recruiting schools to participate required a large
amount of work (e.g., obtaining archival data for eligibility, visiting schools, holding
meetings) before the trial could begin. Investigators need to be prepared to handle the
disappointment of principals assigned to the control condition. One way to reduce
tension would be to reiterate the benefits of the research agreement, such as receiving
PA (including training) in three years and an annual stipend (Ji et al., 2008). In order
to get high parental consent rates, the use of incentives was extremely useful,
encouraging parents to respond who may not have otherwise. In addition, future
investigators should be aware that extra efforts (time and money) became necessary as
the students got older.

This trial was conducted in a low-income, urban setting with a highly mobile
population. This population challenged us to pay close attention to possible mobility
effects - do program effects differ by students' mobility patterns? This obstacle gave
us the opportunity to explore methods for dealing with mobility and to propose the use
of advanced statistical techniques such as latent class analysis to identify such
mobility patterns and test for differences in program effectiveness among these

patterns (Vuchinich et al., 2012).
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The young age of the students at the beginning of the trial and the longitudinal
nature of the study presented some measurement challenges, in that some outcomes
have restricted ranges or show "floor" or "ceiling" effects. To account for this
challenge, we will employ different estimators that are most appropriate for the
distribution of each outcome. Finally, it has been acknowledged from the start of this
study (Social and Character Development Research Consortium, 2010) that this trial
was underpowered at the school-level. That is, current literature suggests that a
sample size of seven school pairs would usually not be adequate for multilevel
modeling. Funders should be aware of this issue when planning future funding
opportunities.

Despite the issues we faced with this trial, there are several strengths. This
trial utilizes a “cluster-randomized with intent-to-treat” design, allowing for the
assessment of program effects on students within clusters (schools). This analysis is
the most appropriate for school level intervention, particularly in schools with
naturally occurring mobility (Vuchinich et al., 2012). Additionally, the longitudinal
nature of this trial allowed examination of students across elementary and secondary
grades, and will provide the first experimental test of P4 effects in middle-school
grades. The design will also provide for temporal ordering of P4 as a cause on various
outcomes when testing for mediation effects. This design also avoids many issues
found in earlier school-based RCT's (Flay & Collins, 2005) and meets most of the
standards put forth by the Society of Prevention Research (Flay et al., 2005). This

paper proposed a novel approach to handling mobility in trials with such designs,
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using latent class analysis to identify patterns of mobility, then to test these patterns
for moderation effects of the program. Moreover, this trial involves a sample of
students in a high-risk setting; generating improvements can be particularly difficult in
urban areas facing rising poverty rates (DeNavas-Walt, Proctor, & Smith, 2009),
health disparities (Braveman & Egerter, 2008) and cuts in social and educational
programs (Johnson, Oliff, & Williams, 2010).

The current paper described the CRCT of PA in Chicago schools. Future
papers forthcoming from this trial will examine the impact of P4 on academic, social-
emotional, problem behaviors, physical and mental health, and environmental
outcomes, allowing for the examination of long-term program effects on such
outcomes. Additionally, other papers will test for mediation in order to gain a better
understanding of the mechanism of PA4; that is, how does PA work. Future trials by

independent evaluators of equal or better quality are needed for this program.



Table 2.1: Mobility of students by condition
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Wave

1

Season/Year Fall 2004

Grade
Treatment

# of Participating Students
# of Joiners
# of Leavers

Control

# of Participating Students
# of Joiners
# of Leavers

Totals

# of Joiners
# of Leavers

316

308

624

Spring
2005

306
39
49

299
27
36

605
66
85

3
Fall 2005

244

62

220
0
79

464
0
141

Spring
2006

297
77
24

244
55
31

541
132
55

Spring
2007

262
47
82

253
60
51

515
107
133

6
Fall 2008

104

158

92
0
161

196
0
319

7
Spring
2009

188
83

172
81

360
164
1

Spring
2010

195
50
43

168
26
30

363
76
73

Note: The increase in mobility rates after Wave 5 may be partially explained by the time difference between Wave 5 and Wave 6 representing one
school year plus two summer breaks of mobility (end of grade 5 to beginning of grade 7) and the transition from elementary to middle-school grades.
Joiners in the Fall of 2005 and 2008 were considered as joiners at the end of the school year (Spring 2006 and 2009, respectively). Table shows the
analysis sample. There may be small variations between this table and tables in papers (and reports from IES and the SACD Research Consortium)
because some students may have only been present for the "multisite" or "site-specific" days of data collection. Additionally, some students may not

have been present for any data collection
and therefore only have teacher-reported data.




Table 2.2: (Online Supplement) Student, Parent, and Teacher-reported Scale Properties
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#of Coefficient alphas: Test-retest ICCs or MORs*:
Student Self-Report Scale Source items W1/w2/w3/wiiwS/ w6/ w7/w8 reliability:w5 W1/w2/w3/wi/w5/w6/ w7/w8
Multisite Scales
Positive School Orientation Kaminski et al., 2009 10 87/.86/.89/.88 /.89/.86/.87 /.88 i 08/.16/26/25/.30/.28/.18/.16
Feelings of Safety IES® 4 72 /.77 /.80/.83/.84/.85/.83/.86 — .03/.01/.04/.04/06/.00/.01/.01
Nmmi‘g;?;‘;g:ﬁ about Huesmann & Guerra, 1997 8 81/.89/.92/.92/.90/.93/.91/.93 - 1.47/1.18/1.08/1.37/1.16/1.85/1.73 /172
Children Empathy Questionnaire Funk et al., 2003 16 79/.86/.86/.88/ .87/.87/.89/ 87 — .02/.05/.07/.09/.10/.19/.06/.13
Engagement vs. Disaffection with
Lonrning - Posifive Purrer & Skinner, 2003 5 81/.72/.80/.71/ .82/ .86/ .81/ .83 - 04/.00/.01/.02/.07/.05/.04/.05
Engagement vs. Disaffection with 5 53/.54/.55/.56/.55/.64/ .62/ .68 - 01/.01/.02/.04/.05/.01/.04/.00
Learning — Negative
Self-Efficacy for Peer Interaction Wheeler & Ladd, 1982 12 81/.84/.85/.86/ .87/.90/.89/.89 — .00/.06/.09/.06/.03/.08/.05/.07
Altruism Scale Solomon et al., 2000 8 83/.86/.86/.87/.86/.81/.86/ 87 _ 02/.02/.03/.04/.00/.03/.00/.02
Victimization Scale Orpinas & Kelder, 1995 6 83/.85/.86/.85/.86/.86/.87/.84 — .01/.01/.02/.06/.03/.00/.00/.03
Frequency of Disruptive Behavior' | Loeber & Dishion, 1983 6 77/ .77/.797 77) 81/.77/ 781 .76 — 1.00/1.57/1.50/1.82/1.48/ 1.69/ 1.42/ 1.38
Bullying Scale® Orpinas %OFOY;‘“]‘OWS"” 6 81/.86/.90/.89/.88/.86/.87/.83 - 1.47/1.66/1.90/1.96/1.96/2.36/1.93 / 1.38
Site-Specific Scales
Inventory of School Climate* Brand, 2003 9 .76/ .87/ .88 -- .00/.06/.07
MESA (Stress)® Gonzales et al. (n.d.) 33 .73/.80/.76 -- .11/.01/.04
Emotional Intelligence* Petrides et al. 2009 30 .69 /.84 -- .01/.02
Rewards for Prosocial Behavior -
Pannt Arthur et al. 2002 3 727.76/.791 .82 /.84 .87/ .89 / 91 68 02/.01/.03/.03/.03/.02/.06/.04
Rewards for Kzi(}fral Behavior - 3 80/.83/.85/.87/.89/.88/.92 /.92 67 .05/.06/.07/.09/.07/.00/.07/.09
Student Percepé‘;’:t:;m‘ghborh""d Chipuer et al. 1999 9 707.77/.741.77/.991.75 1 73176 86 .05/.05/.07/.08/.06/.09/.05/.06
Student Attachment to School® 4 75/ .81/.85/.89/.83/.81/.82 /.79 80 1.48/1.33/1.68/2.32/2.11/2.11/1.62/1.85
Student Attachment to Parents’ Cook et al. 1995 4 62776/ .777/.79/ .77/ .86 / .85 / .88 76 1.18/1.45/1.20/1.00/1.26/1.20/ 1.40 / 1.10
Student Attachment to Teacher" 4 71/.80/.87/.86/.86/.87 /.87 /.84 78 1.48/1.55/1.66/1.56 / 1.44/2.02/ 1.76 / 1.80
Student Attachment to Friends" 4 747/.79/.79/ .81/ .83/ .87 / .81/ .83 76 1.03/1.00/1.49/1.35/1.47/1.44/1.38/ 1.32
Peer Group Affiliation — Good
Frionds Elliott et al. 1996 3 60/.60/.60/.68/.64/.69 1 .69/ 73 50 .05/.06/.05/.04/.06/.07/.01/.05
Peer Gm”pF’r\ig‘:;:‘“o“’Bad 4 84/.85/.86/.85/.83/.87 /.85 / 81 .60 08/.12/.13/.18/.13/.22/.07/.09
Belief in the Moral Order - Positive
Vales Arthur et al. 2002 6 70/ .74/ .74/ .76/ .81/ .81 /.83 / 81 55 02/.02/.02/.03/.06/.15/.03/.02
Belief in the M{’,:}Lgder - Negative 5 61/.75/.75/.77/.75/.73 175 /.79 62 04/.07/.14/.14/.10/.27/ .15/ .07
co1en DuBois et al., 1996 - an n nn L oa
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Peer
SEQ - School 4 69/.76/ .79/ .77/ .78/ .84/ 85/ .85 85 .01/.02/.02/.03/.05/.09/.05/.05
SEQ - Family 4 76/.76/.77/ .77/ .82/ .82 / .85/ .86 74 .00/.02/.01/.03/.02/.08/.06/.04
SEQ — Appearance 4 70/ .73/.76/.77/.79/ .81 / .19/ .82 76 02/.04/.05/.03/.05/.13/.11/.13
SEQ _ Sports 4 73/.72/.78/ .79/ .82/.86 /.88 /.88 87 .01/.02/.01/.02/.00/.08/.02/.02
SEQ _ Global 8 68/.71/.77/.76/ .82/ .85 / .83 /.83 81 01/.02/.04/.04/.04/.13/.12/.13
Self-Esteem Motivation DuBois & Flay, 2003a 3 73779/ .82/ .82/ 82/.86/ .84/ .88 75 .01/.01/.01/.03/.05/.09/.05/.08
Self-Esteem Formation-Adaptive . 7 74/.79/.76/ .79/ .77/ .83/ .82/ .84 81 .02/.03/.02/.03/.06/.06/.03 /.05
Self-Esteem Formation- DuBois et al., 2003
: 13 787.79/.81/.81/.81/.76/ .81/ .82 53 02/.04/.04/.04/.06/.06/.08/.00
Maladaptive
Aggressive Problem Solving® Aber et al. 1995 5 79/ .84/.83/.84/.81/.78 / .69 /.65 66 1.69/1.73/2.32/2.28/ 1.89/2.46/1.59 / 1.67
Competence Problem Solving® : 5 59/.69/.69/ .71/ .67/.67/.62/.57 81 130/1.90/1.78 /1.71/1.63/1.78 / 1.00 / 1.71
Social-Emotional and Character
Dovelopment Scals (SECDY: 6 88/.90/.90/.91/.90/.90/ .90/ .92 79 04/.05/.03/.05/.07/.10/.03 /.04
SECD _ Prosocial Interactions® 6 77/.82/.83/.83/.85/.85/.83/.85 76 02/.04/.02/.09/.08/.18/.02/.04
SECD - Self Development® 4 64/ .74/ .77/.79/ .78/ .86/ .81/ .83 62 .01/.05/.00/.00/.04/.06/.06/.06
SECD - Hog‘zﬁgs‘f‘m selfand Jietal. 2011 5 J1/.79/.82/.80/.81/.82/.80/ .80 75 .05/.03/.01/.05/.05/.10/.03 /.04
SECD - Self-Control® 4 64/ .67/.69/.74/ .76/ 82/ .72 /.73 63 .01/.05/.04/.08/.05/.13/.04/.05
SECD — Respect for Teachers® 5 71/.83/.84/.86/.88/.90/.90/.90 78 .04/.06/.06/.08/.08/.11/.04/.05
SECD — Respect for Parents® 4 61/.71/.73/ .78/ 81/.86/.87/ .89 73 .02/.02/.03/.02/.06/.02/.07/.05
Positive Affect Scale for Children Laurent et al. 1999 6 75770/ .80/ .83/ .84/ .87 / .87/ .86 80 02/.07/.07/.03/.04/.06/.06/.07
Negative Affect Scale for Children 6 74/ .80/.76/ .74/ .76/ .72/ 11 | 74 70 .01/.02/.04/.01/.01/.00/.01/.03
Student’s Life Satisfaction Scale Huebner, 1991 3 71/.79/.77/.79/ 80/ .83 /.82 / 84 85 .00/.02/.02/.00/.03/.01/.01/.03
BASC Depression Scale’” Reynolds & Kamphaus, 6 19/.70 /.78 /.78 .16 1.21/1.00/1.22/1.20
BASC Anxiety Scale” 2002 6 77/ .81 /.75/.79 .60 1.25/1.47/1.00/ 1.00
Positive Health Behavior, Positive 3 N/A 68 02/.00/.00/.01/.01/.05/.02/.01
Food & Exercise Index
Positive Health Behavior-Negative 3 N/A 74 A4/.01/.13/.18/.16/.22/.14/ .07
Food Index . ,
Positive Health Behavior, Hygience Positive Action Inc., 2007
o0 3 N/A 76 01/.02/.01/.01/.02/.01/.01/.02
Positive Heal{;‘ d]zihav‘or’ Sleep 1 N/A 75 01/.04/.03/.04/.03/.01/.02/.03
Substance Use Index™"® 5 N/A 58 .04/.09/.05/.03
Violence Index""® CDC, 2004 6 N/A 99 1.76/2.55/ 1.54/ 2.03
Positive A““"S“C/;‘;S‘“VC Fecling Positive Action Inc., 2007 8 J1/.67/.731.75/.78/ .82/ .82/ .82 86 02/.02/.03/.04/.04/.03/.09/.08
Coefficient alphas: ICCs or MORs*:
Parent-Report Scales wl/w2/w3/wi/w5/w8 wl/w2/w3/wa/w5/w8
Parent and Teacher Involvement CPPRG, 1991 9 .63/.64/.69/.75/.73 /.75 -- .00/.04/.04/.05/.02/.10
Social Competence CPPRG, 1999 19 89/.90/.91/.90/.90/.92 _ .05/.03/.04/.06/.07/.00
Responsibility IES 8 80/.82/.82/.81/.82/.83 — .05/.04/.06/.06/.05/.04
Bullying® 10 70/.79/.83/.81/.83/.84 — 1.00/1.00/1.00/1.22/ 1.49/ 1.00
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Reynolds & Kamphaus,
Conduct Problems® 1998 7 75717417747 .81/ .74/ 81 1.64/1.74/1.33/1.54/1.53/1.16
Altruism Solomon et al., 2000 8 .86/.87/.90/.91/.88/.91 .03/.00/.00/.00/.05/.00
Alabama Parenting Questionnaire-
Positive Shelton et al., 1996 6 79/.79/.82/.81/.83/ .84 .01/.01/.00/.00/.00/.01
Alabama Par;rgg;ig‘es“"““a“e' 10 66/.54/.60/.71/.671.76 .00/.02/.00/.02/.00/.00
Confusion, Hubbub, and Order Matheny et al., 1995 14 .79/.79/.81/.81/.81/.81 .00/.04/.00/.00/.01/.00
Community Risks Forehand et al., 2000 7 .89/.87/.88/.87/.86/.86 20/.16/.17/.18/.24/.09
Intergenerational Closure Sampson et al., 1999 3 J73/.77/.74/1.741.75 /.69 .01/.03/.02/.03/.02/.10
Community Resources IES® 5 74/.76/.75/.76 1 .715/ .72 .06/.10/.06/.08/.10/.11
Child-Centered Social Control Sampson et al., 1999 5 .85/.86/.86/.86/.84/.85/.89 .01/.00/.05/.01/.03/.00
Coefficient alphas: ICCs or MORs*:
Teacher-Report Scales WL/w2/w3/wd/wS/w7/w8 WL/w2/w3/wd/wS/w /w8
Social Competence CPPRG, 1999 19 96/.97/.97/.96/.97/.97/.96 10/.17/.22/.16/.17/.25/.15
Responsibility IES® 8 91/.93/.92/.90/.92/.91/.91 .10/.16/.22/.13/.13/.20/.19
Bullying® Reynolds & Kamphaus, 13 .94/.95/.94/.93/.95/.94/.92 1.70/1.89/2.28/1.98/1.79/1.52/2.57
Conduct Problems® 1998 10 74/ .86 /.78 /.81 /.84 /.88 /.84 1.56/2.31/2.47/2.16/2.03/1.77/3.33
Altruism Solomon et al., 2000 8 91/.94/.93/.95/.95/.95/.96 23/.31/.34/.57/.45/.42/.32
Academic Performance IES® 4 97/.97/.97/.97/.97/.97/.98 .02/.02/.06/.00/.07/.05/.06
Motivation IES® 1 N/A .01/.07/.07/.03/.07/.20/.06
Attendance & Delinquency® IES® 5 J1/.71/.76 .06/.07/.08
Social-Emotional and Character
Development Scale (SECD)d"_ 6 96/.98 12717
SECD-Prosocial Interactions” 1 N/A .01/.18
SECD-Honesty" Jietal. 2011 1 N/A 12/.16
SECD-Self-Development™ 1 N/A 11/.13
SECD-Self-Control” 1 N/A 13/.17
SECD-Respect for Teacher® 1 N/A 12/.15
SECD-Respect for Parents™" 1 N/A .10/.23
Parent Actions 6 70/.73/.77/.73 /.82 / .89 /.86 .08/.13/.22/.22/.40/.07/.23
Parent Communication CPPRG, 1991 1 N/A .07/.07/.18/.24/.12/.18/.19
Parent Involvement 1 N/A .04/.03/.15/.18/.10/.15/.20
Parent Encouragement 1 N/A .04/.00/.12/.09/.10/.11/.28

Note: The outcomes assessed by MPR during Waves 1-5 (and by UIC research staff during Waves 6-8) are labeled as "Multisite Scales" and outcomes assessed by UIC project staff
during Waves 1-8 are labeled as "Site-Specific Scales.” N/A indicates that alphas could not be calculated because the scale consisted of one item. Test-retest reliability available at Wave
5 for Site-Specific Scales only. “MOR reported rather than ICC. "This scale was created by IES for the SACD multiprogram evaluation. “This scale was administered starting at wave 6.
%This scale was administered starting at wave 7. °This scale is a 2nd-order factor. For student reports, this scale was created as an average of the 6 subscales. For the teacher reports, this
scale was created as an average of the 6 single items. "This scale was administered starting at wave 5. This is an index of behavior rather than a scale, so alpha is an inappropriate

measure and therefore not reported.




Table 2.3: Baseline and follow-up equivalence on school demographics
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2001 2004 2007 2010
Control Control Control Control
Schools PA Schools df=12 Schools PA Schools df=12 Schools PA Schools df=12 Schools PA Schools df=12
M SD M SD t M SD M SD t M SD M SD t M SD M SD t
% Male
Students 52.70 1.98 52.00 0.98 0.84 5264 289 5247 211 0.13 52.03 235 5090 2.17 0.93 52.09 2.42 52.10 222 0.00
% of White
Students 10.51 16.75  9.58 13.07 0.12 9.38 14.80  9.07 12.68 0.04 7.93 13.18  7.00 10.62 0.15 8.57 13.81 7.49 11.53  0.16
% of African
American
Students 5521 4391 52.07 48.01 0.13 56.49 4335 53.64 47.35 0.12 56.73 42.67 5531 47.10 0.06 56.20 41.64 5557 47.79  0.03
% of
Hispanic
Students 2727 32,10 3223 3423 -0.28 31 35.16 3279 3628 -0.09 | 31.04 33.76 31.33 3571 -0.02 31.8 34.07 32.63 3894 -0.40
% of Asian
American
Students 4.03 6.17 4.69 7.05 -0.19 2.91 4.30 421 6.57 -0.44 2.74 445 3.91 7.00 -0.37 3.36 5.94 4.17 7.61 -0.22
% of "Other"
Students 3.91 4.60 4.64 4.92 -0.29 4.46 5.03 4.72 5.21 -0.10 4.63 5.05 4.45 5.19 .063 0.04 0.03 0.02 0.05 -0.40
%Students
with LEP 1427 1613 17.50 1694 -0.37 | 11.41 14.10 17.04 17.20 -0.67 | 12.50 13.82 14.61 1632 -0.26 10.87 11.92  12.87 1478 -0.28
%Students
with an [EP 13.00 6.37 8.70 2.31 1.67 12.84 533 9.46 2.36 1.53 14.08  6.46 9.86 3.23 1.55 14.76 6.01 12.06 3.73 1.01
% of
Students
Receiving a
Free Lunch 83.59 339 83.09 6.85 0.17 81.46  3.81 85.51 4.56 -1.81 | 8586 7.86 8497  17.36 0.22 94.60 3.92 92.70 6.30 0.68
School
Attendance
Rate 93.01 1.17  93.38 1.28 -0.57 | 93.54 1.09  93.74 1.79 -0.25 | 92.87  2.09  93.71 1.78 -0.84 93.27 1.87 95.03 1.52 -2.01

Notes: 2001 data were used for the matching before randomization, 2004 was the first year of the trial, 2007 was when cohort students ended grade 5, and 2010 was the last year of the

study. Other= %Native American, % Multirace, % Mexican, % Puerto Rican, % Cuban, % Other Hispanic, and % Multihispanic. At 2010, only information for % Native Americans was
available. LEP= Limited English Proficiency, IEP= Individualized Education Plan. Degrees of Freedom for School Attendance Rate is 13. None of the above t-test were significant at the

p <0.05 level




Figure 2.1: Diagram of participating schools and students

K-6 and K-8 elementary schools in
Chicago Public Schools (CPS)
(n=483)
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School exclusion criteria:

1. Non-community schools

2. Already using Positive Action or
similar programs

3. Enrollment below 50 or above 140 per
grade

Eligibile Schools (n=68)

4. Student mobility rate 40% or above
5. 50% of students passed the Illinois

State Achievement Test (ISAT)

6. Less than 50% of students received
free or reduced lunches

Schools could not be contacted or
declined to attend an information

v

Schools attend an information
session (n=36)

session (n=32)

Schools declined to participate in the

Schools agreed to participate in the
study (n=18)

study (n=18)

Matching criteria:

1) 2003 CPS Report card data; ethnicity
composition, ISAT passing rate,
attendance rate, truancy rate, free lunch
receiving rate, student mobility rate, rate

Randomized 7 well-matched pairs
of schools (n=14)

of parents reported school involvement,
rate of teachers met minimal teaching
standards

2) Crime rates in school's neighborhood

Note: Funding sufficient for only 7 pairs

Allocated to Control

Analyzed
1. Schools (n=7)

Allocated to Positive Action

1. Schools (n=7)

Analyzed
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ABSTRACT
Social-emotional development has been linked with higher levels of academic
achievement and lower levels of negative behaviors such as substance use and
violence. This study evaluated the impact of a school-based social-emotional and
character development intervention, Positive Action (PA), on social-emotional
outcomes in children ages 8 to 14. A matched-pair, cluster-randomized controlled
trial was conducted in a sample of urban, largely minority schools in Chicago. Data
included student self-reports, as well as teacher and parent ratings of students.
Multilevel growth curve analyses revealed that students who received P4 had higher
scores of student-reported empathy, altruism, positive moral beliefs, social-emotional
and character development, positive actions/feelings, and social competency, and
lower scores of negative moral beliefs and aggressive problem solving. There were no
significant program effects for teacher- or parent-reported items. There were minimal
differences by gender and no differences by patterns of student mobility. Implications
of the results are discussed, with special interest in the mechanisms involved in

obtaining beneficial effects in school-based interventions.

Keywords: social-emotional character development, adolescence, longitudinal
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Improving Social-Emotional and Character Development in Children and
Adolescents: A Matched-Pair, Cluster-Randomized Controlled Trial in Low-Income,
Urban Schools

It has become increasingly evident that domains of social-emotional
development such as discipline, morality, emotional regulation, social skills, and
character are prerequisites for academic achievement in reading, writing, math and
science (Ciarrochi, Heaven, & Davies, 2007; Elias, 2006; 2009). These skills are
essential for establishing the kind of social, emotional, and behavioral environments in
schools and classrooms needed to promote academic achievement (Coalition for
Evidence Based Policy, 2002; Coleman et al., 1966). Schools cannot attain their goals
if students lack honesty, respect, discipline, empathy, and other aspects of social-
emotional and character development (SECD; Elias, 2009). Nevertheless, schools are
expected to prevent and decrease violence, substance use, and other problem behaviors
linked to academics (Fleming, 2005; Malecki & Elliot, 2002; Wentzel, 1993) and
prepare students to be contributing members of society (Elias, 2009). This has led to
increased interest in interventions that promote child development in these areas (e.g.,
Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011).

Given that addressing and promoting SECD is crucial for promoting academic
achievement and preventing negative behaviors, and that emotions are a critical part of
learning and development, SECD and related skills and outcomes should not be
excluded from the learning process. Fortunately, recent decades have seen an increase

in SECD programs that are comprehensive in nature, promoting positive behaviors
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and reducing negative behaviors. SECD programs aim to not only change the
behaviors associated with positive behavior development, but also the developmental
trajectories. For example, the Promoting Alternative THinking Strategies (PATHS)
program has been found to improve students' ability to understand, discuss, and
manage emotions, as well as decrease aggression and disruptive, externalizing, and
internalizing behaviors (Riggs, Greenberg, Kusché, & Pentz, 2006). Additionally, in a
meta-analysis of 213 social and emotional learning (SEL) programs, Durlak and
colleagues (2011) found that SEL programs significantly increased social and
emotional skills; improved students’ attitudes about themselves, others, and school;
improved positive social behaviors; improved academic achievement; and decreased
conduct problems and emotional distress. Although these programs have been shown
to succeed when implemented comprehensively and with fidelity (Berkowitz and Bier,
2004; 2007; Durlak et al., 2011), to date it is not clear how well these encouraging
findings generalize to low-income, urban settings (Farahmand, Grant, Polo, Dufty,
DuBois, 2011). This paper reports results of an evaluation of the effectiveness of such
a program on multiple indicators of the social-emotional development of children and
adolescents in a low-income, urban setting to gain a better understanding of the
effectiveness of SECD programs in this population. Although the term "social-
emotional" encompasses several constructs, we focus on SECD, prosocial behaviors
such as empathy, altruism, morality/moral behaviors, and social problem solving.

Development of SECD and prosocial behaviors in adolescence
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The study of SECD and prosocial behaviors has occurred in numerous
research disciplines, including general education, moral education, citizen education,
and positive psychology (Althof & Berkowitz, 2006; Berkowitz & Bier, 2004; Park,
Peterson, & Seligman, 2004). Current literature suggests that SECD and related
prosocial behaviors may decrease as children move into adolescence. Washburn et al.
(2011) and Lewis et al. (in press) found that SECD reduced over time, but that PA
significantly mitigated this decline; this indicated that despite an overall decline in
SECD, students in PA had less of a reduction than control students. These findings
support the work of Lerner et al. (2008) who used the 5 Cs (competence, confidence,
connection, character, and caring) to create a global measure of positive youth
development, and found a similar negative trajectory; that is, youth endorsed fewer
positive outcomes as they grew older. Similarly, Carlo and colleagues (2007) found
comparable results from high school student self-reports of their positive social
behavior assessed between grades 7 and 12 in a sample of about 657 youth. The
results of the preceding studies indicate a decline in positive behaviors associated with
SECD from middle childhood through the end of adolescence.

Studies have shown that physical aggression in reaction to conflict declines in
early childhood, and may be replaced with verbal and relational aggression as children
get older (Laursen & Pursell, 2009). Children tend to use coercion (similar to what we
call "aggressive problem solving" below) to resolve conflicts (rather than
disengagement or negotiation), whereas adolescents resort to disengagement first,

followed by coercion and negotiation. Negotiation (similar to what we call
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"competent problem solving" below) does not appear as a preferable method of
resolving peer conflict until young adulthood (Laursen & Pursell, 2009). In terms of
the development of empathy, altruism, and morality, reviews by Spinrad and
Eisenberg (2009) and Eisenberg and Morris (2004) suggest that adolescents have more
empathy and altruism and higher morality than children, though it should be noted that
these studies were mostly cross-sectional. Rosenblum and Lewis (2003) point out that
even though the development of empathy (which requires the shift from a self-focused
view of emotions to also understanding the emotions of others) occurs between ages
seven and 13, having the ability to be aware of another's emotions does not necessarily
mean that a person will respond supportively or appropriately (Rosenblum & Lewis,
2003). Additionally, Eisenberg and Morris (2004) mention that while self-reflective
and internalized prosocial reasoning increases, stereotypic and expected or normative
behavior reasoning ("It's nice to help other people") decreases from childhood until
late teens. Additionally, hedonistic reasoning (using one's own desires to justify
actions) also decreases during this time (Eisenberg & Morris, 2004).

Research has found that children who are more prosocial in their behaviors are
more socially competent. That is, these children are more likely to have positive and
supportive peer relationships and interactions, tend to be popular and sociable, and are
viewed positively by peers and adults (Spinrad & Eisenberg, 2009). Moreover,
prosocial behaviors (such as empathy, altruism, and morality or prosocial reasoning)
have been shown to be related to one another, as well as to more classroom

cooperation and appropriate classroom behaviors, higher academic achievement, more
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assertiveness, higher self-esteem, higher self-regulation, positive emotionality, and
lower levels of adult-reported externalizing behaviors (Eisenberg & Fabes, 1998;
Spinrad & Eisenberg, 2009). Additionally, children with low social competency will
likely not have effective problem solving strategies or ways to deal with conflict
(Laursen & Pursell, 2009). This review suggests that investing in SECD programs can
influence multiple domains of children's lives, including improving their prosocial
behaviors, social competency, and academic achievement, and reducing internalizing
and externalizing outcomes and behaviors. One example of such a program being
implemented throughout the U.S. is Positive Action (PA;

http://www.positiveaction.net; Flay and Allred, 2010).

The Positive Action Program

PA i1s a comprehensive, school-wide, SECD program grounded in theories of
self-concept (DuBois, Flay, & Fagen, 2009; Purkey, 1970; Purkey & Novak, 1970)
and consistent with social-ecological theories of health behaviors such as the Theory
of Triadic Influence (TTI; Flay & Petraitis, 1994; Flay, Snyder, & Petraitis, 2009).
The program posits that children who engage in positive behaviors will have more
positive feelings about themselves and subsequent positive thoughts, leading back to
more positive behaviors. Moreover, P4 proposes a link between positive and negative
behaviors, with positive feelings, thoughts, and actions resulting in fewer negative
behaviors (Flay & Allred, 2010).

The PA program consists of a K-12 curriculum, of which the K-8 portion was

used for this study. The sequenced classroom curriculum includes of over 140 15-
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minute, age-appropriate lessons taught 4 days per week for grades K-6, and 70 lessons
taught 2 days per week for grades 7 and 8. In addition to the student core curriculum,
the PA program includes teacher training; counselor, family, and community training;
and school-wide climate development. The core curriculum consists of the following
six components: self-concept, positive actions for body and mind, social and
emotional positive actions focusing on getting along with others, and managing, being
honest with, and continually improving oneself.

Previous quasi-experimental and experimental evaluations have found schools
receiving PA to have higher academic achievement and performance on standardized
tests (Bavarian et al., 2012; Flay, Allred, & Ordway, 2001; Snyder et al., 2010),
greater growth in academic motivation and ability, and less disaffection with learning
(Bavarian et al., 2012), less absenteeism (Bavarian et al., 2012; Flay & Allred, 2010;
Snyder et al., 2010), less violent behavior (Beets et al., 2009; Flay, Allred, & Ordway,
2001; Liet al., 2011), and fewer disciplinary referrals and suspensions (Flay, Allred,
& Ordway, 2001; Snyder et al., 2010). PA has also been shown to create whole-
school contextual change and improve school quality (Snyder, Vuchinich, Acock,
Washburn, & Flay, 2012). Recent research has reported the effect of P4 on reducing
substance use among students (see Beets et al., 2009; Lewis et al., 2012a; Li et al.,
2011), and has identified SECD as a mediator (Lewis et al., 2012a) through which this
1s accomplished.

To date, the effects of P4 in middle school grades have been examined in few

studies (Bavarian et al., 2012; Lewis et al., 2012a). Additionally, program effects on
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most of the social-emotional outcomes in this paper have not yet been examined.
Further, these outcomes were assessed in a new context, involving high-risk, inner-
city students in urban Chicago. Therefore, the aim of the present study is to examine
the effects of PA on the social-emotional outcomes assessed during this trial. We used
multi-level growth curve models to test the hypotheses that students in P4 would have
better change in SECD and related outcomes than students in control schools.
METHOD

Design and Sample

The Chicago trial of P4 is the first matched-pair, cluster-randomized
controlled trial investigating the effects of the program in a low-income, urban
environment. Schools participating in the study were drawn from 483 K-6 and K-8
Chicago Public Schools. Sixty-eight schools met eligibility criteria (Ji, DuBois, Flay,
and Brechling, 2008; Lewis et al., 2012b), of which 18 agreed to participate, and the
seven best-matched pairs were selected for participation (Ji et al., 2008; Schochet &
Novak, 2003). A series of ¢-tests revealed that the P4 and control schools were not
significantly different from each other on any of the matching variables, and that the
seven pairs of schools did not significantly differ from the remainder of the 68 schools
eligible for the study (Ji et al., 2008; Lewis et al., 2012b).

The trial was longitudinal at the school-level with a place-focused intent-to-
treat design at the cohort-level (Vuchinich, Flay, Aber, & Bickman, 2012).
Specifically, a cohort of students in the seven matched pairs of schools were followed,

beginning in grade 3 (fall 2004), and at seven additional times (waves) over six years:
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spring 2005, fall 2005, spring 2006, spring 2007, fall 2008, spring 2009, and spring
2010 (end of grade 8). Survey data were also collected about students from their
teachers (at all waves except Wave 6) and parents (at six waves). Throughout the six
years of the study, 100% of schools were retained.

Parental consent was obtained before students, parents or teachers completed
surveys when students were in grade 3. Seventy-nine percent of parents provided
consent at baseline and ranged from 65% to 78% for Waves 2-5. Students joining the
study at later waves were consented at that time. All students were re-consented for
the second phase of funding at Wave 6 (beginning of grade 7); consent rates were
lower at Waves 6 through 8 (~58 to 64%) than Waves 1 through 5. The percentages
of consenting parents who provided reports on their children were 72.3%, 58.9%,
52.2%, 50.5%, and 72.9% at Waves, 1, 2, 4, 5 and 8, respectively. Percentages of
consented students for whom teachers completed ratings were 74.6%, 74.8%, 72.4%,
78.3%, 74.4%, and 92.7% for Waves 1, 2, 4, 5, 7, and 8, respectively (Lewis et al.,
2012b).

The total number of students enrolled in the study across all eight waves was
1,170, of whom approximately 53% were female; approximately 48% were African
American, 27% Hispanic and 19% other (e.g., White, Asian, and Native American,
and “Other”). A total of 247 teachers completed student assessments; 75% of teachers
were female; 43% White, 36% African American, 13% Hispanic and 8% other (Asian
and Native American). Of the original 624 students in grade 3 at the beginning of the

trial, only 131 (i.e. 21%) remained at grade 8, reflecting the high mobility by low-
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income urban students, a pattern that has been documented with this population
(Tobler & Komro, 2011). With respect to maintenance of the baseline sample size,
363 students were present at Wave 8 (i.e., approximately 58% of the Wave 1 sample
size); the decrease in N over time is consistent with the trend among Chicago Public
Schools to decrease in size during the study period. The decrease in sample sizes
across time is also reflective of the lower consent rates at Waves 6 through 8.
Measures

The data for the study came from student self-reports, as well as teacher and
parent ratings of students. For each measure, an average composite was created, with
higher scores reflecting having more of the construct being assessed.

Student Self-report Measures

SECD. SECD was measured using the 28-item Child SECD Scale (DuBois,
Flay, Day, & Silverthorn, 2010; Ji, DuBois, & Flay, 2011). This scale was adapted
from multiple existing measures of social skills (Achenbach, 1991; Bar-On, 2002;
Elliott, et al., 1988; Goodman & Goodman, 2009; Leffert et al., 1998; Smart &
Sanson, 2003; Walker & McConnell, 1995; Wilson, O'Brien, & Sesma, 2009; see Ji et
al., 2011). Jietal. (2011) found six first-order factors of these 28 items: Prosocial
Interactions (o range=0.77-0.85; ICCs range=0.02-0.18) Honesty (a range=0.71-0.82;
ICCs range=0.01-0.10), Self-Development (o range=0.64-0.83; ICCs
range=approximately 0.00-0.06), Self-Control (a range=0.64-0.82; ICCs range=0.01-
0.13), Respect for Teacher (a range=0.71-0.90; ICCs range=0.04-0.10), and Respect

for Parents (a range=0.61-0.89; ICCs range=0.02-0.07). These scales load on a
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second-order factor, SECD, previously assessed by Lewis et al. (in press). Responses
were on a four-point Likert scale that allowed students to indicate how often they
performed each character-related behavior ranging from "None of the time" to "All of
the time".

Self-Efficacy for Peer Interaction. Self-Efficacy for Peer Interaction was
assessed using 12-item, modified version of the Self-Efficacy for Peer Interaction
Scale (Wheeler & Ladd, 1982). Students were asked to rate how hard it is for them to
interact with peers in different scenarios. Example items include "Some kids are
teasing your friend. How easy or hard would it be for you to tell them to stop a kid
does not like your friend?", "How easy or hard would it be for you to tell the kid to be
nice to your friend?" and "A kid is yelling at you. How easy or hard would it be to tell
the kid to stop?". Responses were on a four-point Likert scale ranging from "Really
hard" to "Really easy" (a range=0.81-0.90; ICCs range=approximately 0.00-0.09).

Empathy. Empathy was measured using the Children's Empathic Attitudes
Questionnaire (Funk, Fox, Chan, & Curtiss, 2008). The scale included 16 items;
example items include: "When I’m mean to someone, I usually feel bad about it later",
"I understand how other kids feel", and "Seeing a kid who is crying makes me feel like
crying". Responses were on a three-point scale, "No", "Sometimes", and "Yes" (a
range=0.79-0.89; ICCs range=0.02-0.19).

Altruism. Altruism was assessed by 8 items (Solomon, Battistich, Watson,
Schaps, & Lewis, 2000). Students were asked to report how often they helped another

person at school or elsewhere. Example items include "I helped someone who was
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hurt", "I helped an older person", and "I stopped a kid from hurting another kid".
Responses were on a four-point Likert scale ranging from "Never" to "Many times" (a
range=0.81-0.87; ICCs range=approximately 0.00-0.04).

Belief in Moral Order. Students' morals and endorsement of socially desirable
and undesirable behaviors were assessed using a modified version of the Belief in
Moral Order scale (Arthur, Hawkins, Pollard, Catalano, & Baglioni, 2002; Glaser, Van
Horn, Arthur, Hawkins, & Catalano, 2005). The scale includes 11 items, six assessing
positive values (a range=0.70-0.83; ICCs range=0.02-0.15) and five assessing
negative values (a range=0.61-0.79; ICCs range=0.04-0.27). Students were asked to
indicate if they agreed with the statements; responses were on a four-point Likert scale
ranging from "NO!" to "YES!" Example positive items include "It is important to be
honest with your parents, even if they get upset with you or you get punished", "It is
important to play by the rules, even if no one is watching" and "It is important to
control your temper, even when something happened that you don't like". Example f
negative items include "It is OK to beat up people if they start a fight", "It is OK to
cheat on tests at school" and "It is OK to hit someone if they hit your first".

Social Problem Solving. student's ability to solve interpersonal social problem
was assessed using five of the eight scenarios from The Social Skills Problem Solving
Measure (Aber, Brown, Jones, & Samples, 1995). These scenarios depict an
interpersonal problem, and students chose which of five possible responses they felt
would help solve the problem. The questionnaire yields a score for students’ selection

of aggressive social problem solving responses (o range=0.65-0.84; ICCs range=0.05-
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0.18) and a score for students’ selection of competent social problem solving
responses (a range=0.57-0.71; ICCs range=0.02-0.11). These scores were then
dichotomized into whether the child chose any responses to reflect the specific
problem solving method (for a score of 1) or no responses reflecting that method (for a
score of 0).

Positive Actions/Feelings. The Positive Actions/Feelings scale (Positive
Action, 2007) was created to measure the theoretical construct of Unit 1 (self-concept)
of the PA program. The items pertain to feelings about oneself and one's actions that
are expected to be fostered by PA; items include "I feel good about my future", "I feel
happy about my life", "I feel good when I do good things", and "I feel good about
what I am doing". Responses were on a four-point Likert scale ranging from "None of
the time" to "All of the time" (a range=0.73-0.90; ICCs range=0.02-0.09).

Teacher and Parent Reported Outcomes

In addition to the child self-report outcomes, three related scales reported by
parents and teachers were also measured. Parent reports were assessed at Waves 1-5
and Wave 8; teacher reports were assessed at all waves except Wave 6.

Social Competency. Social competency was assessed using a modified version
of the Social Competence Scale (Conduct Problems Prevention Research Group,
1999). Teachers and parents were asked to rate the child's typical behavior in the past
30 days. Responses to the 19 items were on a four-point Likert scale ranging from
"Never" to "Almost always" (teacher-report: a range=0.96-0.97; ICCs range=0.15-

0.25; parent-report: a range=0.89-0.92; ICCs range=approximately 0.00-0.07).
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Example items include "Expresses needs and feelings appropriately", "Is very good at
understanding other people’s feelings", "Works well in a group", "Cooperates with
peers without prompting", "Listens to others’ points of view".

Responsibility. Responsibility was assessed using a scale created by IES for the
multisite trial (Social and Character Development Research Consortium, 2010).
Teachers and parents were asked to rate the child's typical behavior in the past 30
days. Responses were on a four-point Likert scale ranging from "Never" to "Almost
always" (teacher-report: o range=0.90-0.93; ICCs range=0.10-0.22; parent-report: a
range=0.80-0.83; ICCs range=0.03-0.06). This scale included eight items; example
items are "Asks before borrowing or taking something", "Apologizes when he/she has
done something wrong", and "Returns borrowed belongings or materials ".

Altruism. Altruism was assessed with eight items using an adapted version of
the student-report altruism scale (Solomon, Battistich, Watson, Schaps, & Lewis,
2000), reporting how often children showed altruistic behaviors such as helping
someone who was hurt, cheering up someone who was sad, and helping an older
person (teacher-report: a range=0.91-0.96; ICCs range=0.23-0.57; parent-report: o
range=0.86-0.91; ICCs range=approximately 0.00-0.05).

Analysis

Primary analyses consisted of multi-level (observations nested within students
nested within schools) growth curve models using Stata’s (version 12) "xtmixed” (for
normally distributed outcomes) “xttobit” (for outcomes with a skewed distribution)

and "xtlogit" (for binary outcomes) commands to account for all observations and to
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model school differences (Rabe-Hesketh & Skrondal, 2008). This approach allows for
a complete analysis of the multiple waves of available data and takes into account the
pattern of change over time.

For the growth-curve analysis of each outcome measure, we first fit a full
random-intercept model including condition (i.e., P4 or non-PA school), time
(measured as years of exposure to PA4), condition by time (condition x time), and
quadratic terms for time and the interaction of condition by time (time” and condition
x time?). Higher order terms found to lack statistical significance were then dropped
from the model for parsimony in a step-wise fashion, until a fully-reduced model was
achieved. This was followed by the fully reduced random-coefficients models (when
applicable), with the former model nested within the latter model. A likelihood-ratio
test was performed to determine which model was a better fit for the data (Rabe-
Hesketh & Skrondal, 2008); model estimates for the better fitting model are reported
in the appropriate tables. Additionally, effect size calculations made using estimated
means (Lipsey and Wilson, 2001). Effect sizes for binary outcomes were calculated
using the Cox transformation (Sanchez-Meca, Marin-Martinez, & Chacdén-Moscoso,
2003).

Supplementary Analyses

Sensitivity analyses assessed the robustness of results from the primary
analyses. One approach involved including a “pairs” variable as an additional level in
each of the best-fitting models to determine whether adding a fourth level would affect

findings. Second, to provide a more conservative test (from a statistical power
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perspective) of program effects for each outcome, the test statistic provided by Stata
(which assume a large sample size) in the primary analyses (N=14 schools) was
compared to the critical value for a two-tailed #-distribution with 12 degrees of
freedom at a 95% confidence level (2.18; Raudenbush & Bryk, 2002).

Possible moderating effects of gender and student mobility were examined.
The effect of student mobility groups was examined using results from a latent class
analysis (Lewis et al., 2012b) in which a 5-class solution was found to be the most
appropriate fit for the data: 1) stayers (average study duration of 5.72 years, N = 158),
(2) temporary participants (present for grade 4 and/or 5 only; average study duration
of 1.30 years; N=196), 3) late joiners (average study duration of 1.38 years; N=308);
4) early leavers (average study duration of 0.94 years; N=263), and 5) late leavers
(average study duration of 3.23 years; N= 287); stayers served as the reference group.

RESULTS

Table 3.1 shows the correlations between the student, teacher, and parent
variables at Waves 1 (beginning of grade 3) and 8 (end of grade 8), and program
effects on student-, teacher-, and parent-reported social and emotional outcomes are
presented in Table 3.2. Table 3.3 reports the baseline and endpoint predicted means
by condition and effect sizes. Figure 3.1 presents trajectories of outcomes with
significant condition x time” interactions or gender interactions.

<Table 3.1 about here>

Student Self-Report
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Students in PA schools reported higher scores on all first-order factor SECD
outcomes:
prosocial interactions (B=0.06, p<0.001;ES=0.56), honesty (5=0.05, p<0.01;
ES=0.49), self-development (B=0.04, p<0.05; ES=0.43) self-control (5=0.08,
p<0.001; ES=0.67), respect for teachers (B=0.08, p<0.001; ES =0.82), and respect for
parents (B=0.07, p<0.001; ES=0.74). These findings remained significant in both the
pair-level and adjusted degrees of freedom (12) analyses (results not shown).

Additionally, students receiving PA reported significantly higher scores on
empathy (8=0.02, p<0.05; ES=0.29), altruism (B=0.03, p<0.05; ES=0.22), and
positive actions/feelings (B=0.05, p<0.05; ES=0.47) over time compared to students in
control schools. Empathy and altruism remained significant in the pair-level analysis
and positive actions/feelings remained significant using the adjusted degrees of
freedom (12; results not shown). Finally, students in P4 schools reported significantly
lower negative morals (B=-0.06, p<0.001; ES=-0.67), and aggressive problem solving
(OR=0.75, p<0.001; ES=0.30), than students in control schools. These findings
remained significant in both the pair-level and adjusted degrees of freedom (12)
analyses (results not shown).

All outcomes except for negative moral center and aggressive problem solving
showed a decline over time. P4, however, was shown to significantly mitigate this
decline; that is, students receiving P4 showed less of a decline than students in the
control group. Additionally, although children increased in self-report of negative

moral center and aggressive problem solving, PA significantly mitigated this increase,
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such that students in P4 schools were lower than students in control schools on these
outcomes.
Teacher-and Parent-Report
Students in PA were reported by teachers to have marginally higher
responsibility (B=0.03 p=0.08; ES=0.25) than students in control schools. There were
no other significant effects on teacher or parent reports of student behavior.
<Table 3.2 about here>
<Table 3.3 about here>
Supplementary Analyses
Three outcomes showed significant gender moderation. Specifically, the
positive effect of PA is significant for girls and less pronounced for boys for measures
of honesty (condition x time x gender interaction B= -0.07 p<0.05), self-control
(condition X time % gender interaction B=-0.07, p<0.05), and respect for teacher
(condition X time % gender interaction B=-0.08, p<0.05). No differences were found
by mobility status.
<Figure 3.1 about here>
DISCUSSION
There is a need for schools to address SECD outcomes that are essential to the
development of academic achievement and preventing negative behaviors. Findings
from the present study lend support to the ability of social-emotional and character
development programs to impact such SECD outcomes. Specifically, students in P4

reported higher levels of various social-emotional outcomes, including empathy,
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altruism, prosocial interactions, honesty, self-control, self-development, respect for
teachers and parents, and positive actions and feelings. Additionally, students in P4
also reported lower aggressive problem solving and negative morality. Teachers
reported students in P4 to have marginally higher responsibility.

This is the first study to examine the impact of P4 on social-emotional
outcomes in a low-income, high minority urban population. PA significantly
mitigated the decline in a variety of positive outcomes, as well as the increase in
negative outcomes. Additionally, supplemental analyses revealed few differential
effects by gender; program effects were significant for girls, but not boys, on honesty,
self-control, and respect for teachers. This might be because girls tend to be more
socially-emotionally skilled and attuned and thus may be better able to take advantage
of SECD curriculum; however, this is a post-hoc explanation than needs to be
researched. There were no differences found by mobility status, suggesting that
despite the high mobility of this population, limited exposure to PA can still be
influential on students.

Our finding of a general decline in related SECD outcomes is consistent with
previous studies (see Carlo et al., 2007; Lerner et al., 2008; Kokko et al., 2006;
Nantel-Vivier, 2009). Washburn et al. (2011) and Lewis et al. (in press) found SECD,
a second-order factor of six outcomes assessed in this paper, to decline over time.
There has been little discussion of reasons for this decline in the literature; Kokko et
al. (2006) and Nantel-Vivier et al. (2009) suggested that more work is needed to

understand the decline, while Carlo et al. (2007) and Washburn et al. (2011) suggested
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that environmental factors such as exposure to high risk conditions and lack of access
to protective factors (e.g., positive role models, opportunities for constructive
interactions, and emotional support) could influence these negative trajectories.
Additionally, Wigelsworth, Humphrey, Kalambouka, and Lendrum (2010) point out
that older children and adolescents have a heightened sense of self-awareness
compared to younger children, and it is possible that this increased self-awareness
contributes to lower (and more accurate) reports of SECD and related behaviors.

There was also a general decline in empathy and altruism, which is
inconsistent with previous findings. It should be noted, however, that most previous
studies on these prosocial behaviors have been cross-sectional. Additionally,
Rosenblum and Lewis (2003) suggested that the development of empathy does not
equate with the use of empathetic responses. This study provides a longitudinal
assessment of these prosocial behaviors, as well as problem solving, which is lacking
in the current developmental literature (Laursen & Pursell, 2009). Our finding of
higher aggressive problem solving over time is consistent with cross-sectional studies
of problem solving, such that aggressive problem solving techniques were used over
competent problem solving until late teens or early adulthood. P4, however, was
shown to significantly mitigate the increase in aggressive problem solving.

The findings of this study should be viewed in the context of several
limitations. Student outcomes were assessed through student self-report, potentially
leading to a method bias (Podsakoff, MacKenzie, Lee, and Podsakoff, 2003) that

could inflate the observed relationships between the variables. Self-reports are also
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susceptible to social desirability such that students may overstate their positive
thoughts, feelings, and behaviors or understate their negative thoughts, feelings, and
behaviors to feel as if they "fit in" with their peers and society. Additionally,
significant effects were not found for parent or teacher reports. Wigelsworth et al.
(2010) point out, however, that parents have a restricted frame of reference compared
to teachers; that is, parents only see SECD and related behaviors of their child,
whereas a teacher sees many children. Teachers, however, fill out surveys for many
children, and measures may lose their sensitivity with the burden of completing so
many surveys (Wigelsworth et al., 2010). Additionally, the teachers rating the
students changed every year; that is, several different teachers rated the same students
through the trial. These issues and challenges could contribute to our lack of
significant findings for the adult-reported outcomes.

With respect to external validity, the findings are generalizable only to low-
income, inner-city schools that would self-select to participate in a trial of this nature.
With respect to internal validity, the small number of pairs (i.e., seven) and schools
(i.e., 14) led to limited statistical power; however, that significant findings were found
in spite of this limitation suggest that our findings may be conservative. Additionally,
as has been seen in other studies within low income, urban school settings (Tobler &
Komro, 2011), student mobility led to high turnover of students. However, the use of
latent class analysis is an innovative method we have used to address this issue (Lewis
et al., 2012b). One final limitation is the decreasing school size during the time of the

study; nonetheless, no schools left the study.
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The present study has several strengths. The longitudinal nature of this cluster-
randomized controlled trial allowed for the examination of children across elementary
and middle school grades. The sensitivity analyses serve to support the study
findings, and the use of latent class analysis to examine the differences in study
duration (and program exposure for students in PA schools) due to the high mobility
of the student population is a novel approach that is an additional strength of the study.
This paper included new measures that have not been previously assessed in
evaluations of the P4 program, and showed significant effects for a majority of these
outcomes. Moreover, this study involved a sample of students in a high-risk setting;
generating improvements can be particularly difficult in urban areas facing rising
poverty rates (DeNavas-Walt, Proctor, & Smith, 2009), health disparities (Braveman
& Egerter, 2008), and cuts in social and educational programs (Johnson, Oliff, &
Williams, 2010). The empirical evidence of effectiveness of a SECD program in a
high-risk population, as demonstrated in the present study, should serve as a call to
action for policymakers and school officials who are increasingly challenged to
positively impact not only academic achievement, but also behavior and character

development (Elias, 2006; Flay & Allred, 2010).
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Table 3.1: Correlations between Student-, Teacher-, and Parent-Reported Outcomes (N=1,170 students). Student-reported

outcomes; Wave 1 above the diagonal, Wave 8 below.

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1.Prosocial Interactions - .66* 56* .62% S57* 46* .07+ 37* 32% 20% -32% 0 - 32% 21% .38%
2.Honesty 19%* -- 52% .58* S57* 52% .05 33% 25% 26% -25% 0 -21% .19% 33%
3.Self-Development 67% 59% -- .56* 53% 50% .03 29% 23% 23% -20%  -16% 13% .39%
4.Self-Control 12% 70* A47* - 59% 43* .08+ 33% 24% 26% -.33*%  -36% 27* 38%
5.Respect for Teachers 7% 67 S59% 71# - S1* 0 10% 21 18*  16* -25%  -26*  18*  36*
6.Respect for Parents .60%* ST 60%  56%  62* - d4% 0 20%  15%  21% - 13* - 12*% . 08*% 39
7.Seli-Efficacy for Peer 21% 104 20+ 05 .04 .11* - -03 -0l -04 .00 .15* -0l  .10%
Interactions
8. Empathy 53% 46* .34% 45% 50% 17* -.00 - 32% 20% -25%  -28* 22% 18*
9.Altruism 28% 26%* 26%* 17* A1* .16* .06 22% - .03 -11%  -10% .06 .08+
10.Positive Moral Center 49% A47* 46* A47* 48* .38% 14% 33% .18* - -11%  -.09% 17* .16*
11.Negative Moral Center -.34%* -31% 0 -30%  -40% -45% -27% .06 -.37%* -.04 -.24% - 42% -31*% 0 -19%
12.Aggressive Problem Solving -.36%* -36%  -23%  -44% - 41*% -21% .16* -43% - 13*%  -22% 46* - -57*% 0 -23%
13.Competent Problem Solving A2% 38%  20%  42%  41% 28 .06 A1% 0 14% 0 25% - 41%  _74% - 23%
14.Positive Actions/Feelings A8* A41* 61* 32% 42% 46* 24% .16* 19* A40% - 21*% - 12*%  23* --




Table 3.1 continued. Teacher- and parent-reported outcomes with student-reported outcomes, Wave 1.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14

(ITSJZCCEES)“SH’”“Y A5% .08t .08F  .12%  19%  09*  _00 .05 ~03  .09%  -23%  _16%  .18%  I3*
16.Social Competency AS% 0 09% 07 .14%  17* 07 00 .04 -04  I3%  24% 5% 17F Q1%
(Teacher)

17.Altruism (Teacher) .01 -.01 .04 .01 .03 .01 .04 .03 .03 .04 -.06* -.03 .09%* .04
18.Responsibility (Parent) 2% .14* .04 .04 14* 13* -.00 .02 -.06 .07 -.14% - 14%* 5% 5%
(lsﬁé’lft‘;‘] Competency Jd4% 15% 10% .09%  17%  15* 02 03 ~05  .08F  -13%  _10%  .16%  .13*
20.Altruism (Parent) .02 -.04 .03 .00 -.00 .05 .02 .01 .00 -.03 -.03 -.00 .03 .05
Table 3.1 continued. Teacher- and parent-reported outcomes with student-reported outcomes, Wave 8.

15 16 17 18 19 20
1.Prosocial Interactions 107 16%* .09 16* 21% -.01
2.Honesty .09 2% .08 A2F 16* .04
3.Self-Development .10 3% .08 .05 18% .04
4.Self-Control 21* 27* A1F 3% 18* .03
5.Respect for Teachers 18* 23% A1t 3% 7% -03
6.Respect for Parents .04 .07 -.02 A2% 19* .10
7.Self-Efficacy for Peer Interactions -.01 01 -.03 -.02 .05 14%*
8.Empathy 20% 20% 10+ .09 15% .02
9.Altruism - 12% -.14%* -.03 -.05 .04 26*
10.Positive Moral Center 13* 17* -.06 3% 20% .02
11.Negative Moral Center - 119 - 12% -.10 - 17% - 15% -.00
12.Aggressive Problem Solving -.19% -17% -.07 -.10 - 12F -.06
13.Competent Problem Solving .10 107 .08 11 JA15% A2F
14.Positive Actions/Feelings -.01 .01 -.06 .07 .19%* -.02
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Table 3.1 continued. Teacher- and parent-reported outcomes with teacher- and parent-reported outcomes; Wave 1 above the

diagonal, Wave 8 below.

15 16 17 18 19 20
15. Responsibility (Teacher Rating) -- 90* 14%* 31 27% .00
16. Social Competency (Teacher Rating) .89%* -- 16* 27* 27* -.01
17. Altruism (Teacher Rating) 16%* 24%* -- A1 .07 .08
18. Responsibility (Parent Rating) 5% .19%* .06 -- J13%* 13
19. Social Competency (Parent Rating) .09 16* .07 76* -- 15%
20. Altruism (Parent Rating) -.02 -.06 -.07 20%* 24%* --

Note: T p<.10; * p< .05.




Table 3.2: Growth model estimates for student-, teacher-, and parent-reported outcomes (N=1,170 students)
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Intercept Condition Time Condition % Time® Condition %
Scale ] .
Time Time
Student-Report B (SE)
Prosocial Interactions® | 3.64 (0.06) -0.08 (0.09) -0.30 (0.03)***  0.06 (0.01)***  0.03 (0.00)***  --
Honesty” | 3.69 (0.06)  -0.09 (0.08) -0.36 (0.03)***  0.05 (0.02)** 0.03 (0.00)*** -
Self-Development® | 3.83 (0.07)  -0.15(0.10) -0.11 (0.01)***  0.04 (0.02)* N/A --
Self-Control* | 3.55(0.07)  -0.09 (0.09) -0.42 (0.03)***  (0.08 (0.02)***  0.04 (0.01)*** -
Respect for Teachers® | 4.05 (0.08) -0.14 (0.11) -0.33 (0.03)***  0.08 (0.02)***  0.02 (0.01)***  --
Respect for Parents® | 4.09 (0.07) -0.13 (0.09) -0.19 (0.01)***  0.07 (0.02)*** - --
Self-Efficacy for Peer ok -0.02
Interaction® 2.90 (0.06)  -0.29(0.07) 0.24 (0.02) -0.02 (0.01) (0.00)*** --
Empathy® | 2.44 (0.03)  0.04 (0.04) -0.19 (0.01)***  0.02 (0.01)* 0.02 (0.00)*** -
Altruism® | 1.64 (0.05)  -0.08 (0.06) -0.26 (0.02)***  0.03 (0.01)* 0.03 (0.00)*** -
Positive Moral Center” | 3.60 (0.06)  -0.09 (0.08) -0.02 (0.03) 0.02 (0.02) -0.01 (0.01)* --
Negative Moral Center” | 1.21 (0.10) -0.06 (0.13) 0.20 (0.01)*** ((;Oogg*** -- --
Positive Actions/ . « B
Feclings’ 4.10(0.09)  -0.13(0.12) -0.15 (0.02) 0.05 (0.02) --
Teacher-Report
Responsibility” | 3.21 (0.10)  -0.10 (0.14) -0.02 (0.01) 0.03 (0.02)" -- --
Social Competency” | 2.87 (0.08)  -0.07 (0.11) -0.05 (0.03)f 0.12 (0.04)** 0.01 (0.01) -0.02 (0.01)**
Altruism® | 1.15(0.10)  0.28 (0.13)* -0.02(0.03) -0.02 (0.02) 0.01 (0.01)*** --

Parent-Report
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Responsibility”
Social Competencyb

Altruism?®

0.02 (0.01) *
0.01 (0.07)
-0.07 (0.03)*

-0.00 (0.01)
0.01 (0.01)
0.12 (0.05)*

3.16 (0.06)
2.85 (0.05)
2.44 (0.05)

0.07 (0.08)
0.03 (0.07)
-0.06 (0.07)

0.01 (0.01)*

-0.02 (0.01)*

Student-Report

OR (95% CI)

Aggressive Problem
Solving®
Competent Problem
Solving”

0.75 (0.05)***

0.15(0.05)  0.73 (0.35) 4.33 (0.53)%**

1.07 (0.12)

1.30 (0.55) 0.55 (0.09)***

0.88 (0.02)%**

1.12 (0.03)***

Note: | p<.10; * p<.05; **p< .01; ***p <.001. Insignificant quadratic terms were removed from model in the interest of
parsimony. “Results are for a random intercept, fixed slope model. PResults are for a random coefficient (random intercept

and random slope) model; LR tests revealed these models to be preferable over random intercept, fixed slope models.




Table 3.3: Wave 1 and Wave 8 predicted (model) means and probabilities by condition (N=1,170 students)

Variables Wave 1 Wave 8
PA Mean ‘ Control Mean PA Mean Control Mean Effect Size

Prosocial Interactions 3.57 3.64 3.14 2.90 0.56
Honesty 3.60 3.69 2.95 2.74 0.49
Self-Development 3.68 3.83 3.33 3.23 0.43
Self-Control 3.46 3.55 2.96 2.61 0.67
Respect for Teachers 3.91 4.05 3.21 2.92 0.82
Respect for Parents 4.00 4.13 3.30 3.06 0.74
Self-Efficacy for Peer Interaction 2.87 2.90 3.49 3.62 -0.17
Empathy 2.48 2.44 2.14 2.00 0.29
Altruism 1.56 1.64 1.33 1.23 0.22
Positive Moral Center 3.52 3.60 3.14 3.10 0.18
Negative Moral Center 1.09 1.15 1.82 2.24 -0.67
Positive Actions/Feelings 3.97 4.10 342 3.29 0.41
Aggressive Problem Solving® 0.10 0.13 0.63 0.92 0.12
Competent Problem Solving® 0.98 0.97 0.99 0.98 0.22
Responsibility (Teacher Rating) 3.11 3.22 3.20 3.13 0.25
Social Competency (Teacher Rating) 2.80 2.87 2.80 2.79 0.11
Altruism (Teacher Rating) 1.43 1.15 1.48 1.31 -0.24
Responsibility (Parent Rating) 3.23 3.16 3.34 3.29 -0.04
Social Competency (Parent Rating) 2.87 2.85 2.98 2.88 0.14
Altruism (Parent Rating) 2.38 2.44 2.43 242 0.09

Note: Means for censored outcomes may fall outside of the range as an effect of the estimator. Baseline means were
significantly different for Altruism (Teacher Rating), favoring P4 students. “Indicates predicted probabilities.
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Figure 3.1. Growth curve graphs for significant outcomes that also have a significant

gender difference.
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CONCLUSIONS

A limited, but growing, body of research indicates that school-based SECD
and SECD-like programs can influence social outcomes, health behaviors, academic
achievement, and problem behaviors among low-income minority youth, a population
disproportionately affected by disparities in health (Braveman, Cubbin, Egerter,
Williams, & Pamuk, 2010) and education (Aud et al., 2010). The current paper
extends this research in two ways: (a) by showing how it is possible to conduct
cluster-randomized prevention trials on complex social-psychological outcomes in
urban, minority populations, and (b) by showing that the P4 intervention had the
predicted beneficial effects on the development of social-emotional from age 8 to 14.
Summary of findings from the first paper

Following the recent trend to publicize the methodology of a trial (see Morone
et al, 2012; Winters-Stone et al., 2012, for examples), this manuscript focused on
providing details about the Chicago CRCT of P4 that will be useful for prevention
scientists, educators, researchers, and policy makers interested in promoting positive
outcomes and behaviors and outcomes, academic achievement, reducing negative
outcome behaviors. Specifically, the setting and recruitment of schools was described,
as well as the process by which schools were matched into pairs and randomized into
PA or control, including the list of criteria for school eligibility and variables used for
matching. Additionally, this paper described the primary analyses to test for program
effects, as well as several sensitivity analyses that will also be conducted when

evaluating this program. Further, this manuscript described secondary tests of
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meditation and moderation. Finally, this paper also provided several descriptive
statistics and results regarding the sample. For all scales that are to be assessed, alpha
reliability and intraclass correlations (ICC) or median odds ratio (MOR) at all eight
waves were presented, as well as test-retest reliability at Wave 5. This manuscript
also presented characteristics of the students and teachers in this sample. In terms of
baseline equivalency, P4 and control schools did not significantly differ on matching
variables before or during the trial. Minimal differences were found on baseline
reports from students, teachers, and parents; half of these differences favored PA
students and half favored control students. This suggests that the a priori matching
and randomization were successful, as randomization does not guarantee that nested
subjects (i.e., students within schools) will be equivalent (Giraudeau & Rivaud, 2009).
Finally, this manuscript provided some lessons learned from designing, conducting,
and analyzing this trial. The lessons described in the present study regarding the
design and implementation of the trial were derived from discussing the issues with
research staff at UIC who undertook these steps. Challenges regarding the analyses of
program effects resulted from conducting preliminary analyses and diagnostics on
each outcome assessed.
Summary of findings from the second paper

The second paper conducted an evaluation of PA, following the analytic
procedures outlined in the first paper and focusing on the effectiveness of P4 on
social-emotional outcomes. Results indicated that P4 had a significant effect on

student self-reports of prosocial interactions, honesty, self-development, self-control,
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respect for parents and teachers, empathy, altruism, positive actions/feelings, negative
moral center, and aggressive problem solving. Additionally, it was found that P4 had
marginal effects on teacher-reported responsibility. Minimal differences by gender
were found; these moderation analyses revealed significant effects for girls but not
boys on honesty, self-control, and respect for teachers. No differences were found by
mobility status. These findings suggest, that in comparison to "stayers" (or students
who participated in a majority of the study), outcome trajectories are similar for
students who left or joined the study, and were there for a shorter amount of time.
This supports the theory of the program that P4 changes the school climate in addition
to student behavior; therefore students entering the trial are influenced immediately by
the school climate. Additionally, exposure to the program at the beginning of the trial
is influential on trajectories as well, such that students in the early part of the study are
positively effected by PA.
Limitations

There are a few limitations to this study that should be mentioned. Most
outcomes were measured by student self-report, potentially leading to a method bias
(Podsakoff, MacKenzie, Lee, & Podsakoft, 2003), which can inflate the observed
relationships between the variables. Self-reports are also susceptible to social
desirability bias; students may exaggerate their participation in high-risk behaviors in
order to feel as if they fit in with their peers, or underreport such behaviors knowing

society's negative views on behaviors such as substance use, violence, and bullying.
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By the use of incentives and extensive reminders and incentives, we obtained
Implementation Reports from an average of 75% of teachers at the end of each content
unit, and up to 79% of teachers and 100% of school-based PA coordinators for the
end-of-year implementation survey. These data revealed wide variability between
schools in implementation fidelity, especially in early years, with improvements over
time. It should also be noted that while schools with SECD-like interventions were
excluded from participation in the study, some control schools did implement SECD-
like activities after baseline (Social and Character Development Research Consortium,
2010). This makes our estimates of effect sizes conservative (Hulleman and Cordray,
2009).

There are several threats to validity (Shadish, Cook, and Campbell, 2002), and
this present study was susceptible to some of these threats. With respect to statistical
conclusion validity, restricted range of outcomes can weaken the relationship between
variables (Shadish et al., 2002). The young age of the students at the beginning of the
trial and the longitudinal nature of the study presented some measurement challenges,
in that some outcomes have restricted ranges or show "floor" or "ceiling" effects.
These restricted ranges violate the assumption of normality; therefore, it is
inappropriate to run a model utilizing an estimator that assumes normality. To
account for this challenge, we employed different models that were most appropriate
for the distribution of each outcome. Additionally, low statistical power can lead one
to conclude that there is no relationship between treatment and the outcome (Shadish

et al., 2002). The small number of pairs (seven) and schools (14) could influence the
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statistical power; however, that significant findings were found in spite of this
limitation suggest that our findings may be conservative. With respect to external
validity, it is possible that had the study been conducted in a different setting, with
different schools, or under different conditions that we would not have found the same
results. Therefore, the findings presented here are generalizable only to low-income,
inner-city schools that would self-select to participate in a trial of this nature (Shadish
et al., 2002). Finally, as has been seen in other studies within low income, urban
school settings (Tobler & Komro, 2011), student mobility led to high turnover of
students. However, the use of latent class analysis is an innovative method we have
used to address this issue. One final limitation is the decreasing school size during the
time of the study; nonetheless, no schools left the study.
Connections between the papers and future directions

The first paper in this study gave thorough detail about the Chicago CRCT of
PA. This description consisted of the protocol used to analyze for program effects,
including the primary analyses of three-level growth curves, secondary (moderating)
analyses, and sensitivity analyses. This CRCT had the challenge of being conducted
in an urban, low-income setting, creating the additional hurdle of dealing with a highly
mobile population. In developing the design of the trial and reviewing this paper, this
obstacle allowed for the development of several other papers. One paper focused on
describing four approaches to dealing with mobility and addresses who to collect data
from, who should be included in analysis, and to whom results can be generalized in

cluster-randomized cohort trials (Vuchinich et al., 2012). The second is a paper on a
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latent class analysis, of which preliminary methodology and results are presented in
the current study. The lack of differences by mobility status suggests that despite the
high mobility of this population, limited exposure to P4 can still be influential on
students.

The second paper uses the protocol outline in the first paper to analyze
program effects on various social-emotional outcomes, and finds PA to be effective on
these outcomes. Strong, positive effects on these outcomes support the theory of the
program, and the effectiveness of SECD programs. Given the effectiveness of PA to
influence social-emotional constructs, these can be tested as mediators of other
outcomes. While SECD programs focus on the development of social-emotional
skills, these programs also aim to improve other outcomes such as academic
achievement, externalizing behaviors (e.g., violence, aggression, substance use),
internalizing behaviors (e.g., anxiety, depression, negative affect), and health
behaviors (e.g., exercising, eating fruits and vegetables). Future evaluations of PA
should test SECD as a mediator of these outcomes. This will allow for a greater
understanding of the mechanisms underlying PA; that is, how does PA work?

To date, only one paper has explored this mechanism (Lewis et al., 2012a).
This paper found the second-order factor of SECD (made up of the six first order
factors assessed in the current study) to completely mediate the relationship between
PA and grade 8 substance use (including alcohol, tobacco, marijuana, and other
serious drug use), such that students in P4 had higher SECD scores that students in

control schools, and students with higher SECD scores reported significantly less
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substance use that those with lower SECD scores. This paper provides the first look at
understanding how P4 works to influence outcomes not directly addressed in program
curriculum. That is, PA, as implemented in this setting, does not include antidrug
messages or content. These preliminary findings support the importance developing
these SECD skills in order to potentially have an effect on other domains of a student's
life (e.g., academics, externalizing behaviors, internalizing behaviors). The present
paper has shown effects on not only the six first-order factors that are included in the
overall SECD measure but several other social-emotional constructs as well. These
constructs, clearly related to SECD should be tested as potential mediators as well.
Together, these two papers involved a sample of students in a high-risk setting;
generating improvements can be particularly difficult in urban areas facing rising
poverty rates (DeNavas-Walt, Proctor, & Smith, 2009), health disparities (Braveman
& Egerter, 2008), and cuts in social and educational programs (Johnson, Oliff, &
Williams, 2010). The empirical evidence of effectiveness of a SECD program in a
high-risk population, as demonstrated in the present study, should serve as a call to
action for policymakers and school officials who are increasingly challenged to
positively impact not only academic achievement, but also behavior and character

development (Elias, 2006; Flay & Allred, 2010).
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