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ABSTRACT  

 During adolescence many youth spend increasing amounts of time gaining new 

knowledge and skills outside of their home in environments such as structured afterschool 

activities. In these settings, youth have meaningful opportunities to explore new interests, 

develop varied competencies, and seek social support from peers and adults. As youth get older 

rates of participation in structured activities decline. Given the role that structured activities can 

play in nurturing positive youth development, gaining a better understanding of how peers may 

affect youth’s choice to participate in structured activities is important. This study used logistic 

regression to examine the role of peer influence and how the perceptions of close friends (direct 

peer influence) and other peers (social norms) impact a youth’s decision to participate in 

structured activities as well as use alcohol and marijuana. Additionally, the association between 

youth participation in structured activities and reported use of alcohol and marijuana was 

examined. Study results indicated that youth who reported engaging in specific types of 

structured activities, specifically performing arts and volunteering, reported lower rates of 

alcohol and marijuana use respectively. Direct peer influence was an important factor in 

substance use whereby for each additional best friend a youth had that participated in school 

activities, students were less likely to have used alcohol or marijuana. Findings are interpreted 

using an ecological systems perspective and demonstrate that gaining a better understanding of 

the influence that direct peers and social norms exert on youth behavior has important 

implications for promoting the positive development of youth. 
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CHAPTER 1 

Introduction 

 Adolescence is an important developmental period during which youth increasingly 

transition their reliance from parents to self. They begin to explore varied interests, gain 

increasingly complex skills, and engage in new behaviors and activities (Eccles & Gootman, 2002; 

Huebner & Mancini, 2003). Many youth begin to spend a greater amount of time gaining these 

skills and knowledge in environments outside of their family, such as in schools and community 

settings. Structured afterschool activities (structured activities) serve as a unique context that 

promotes the developmental processes of youth. Structured activities typically have an adult leader 

present, meet regularly, and offer skill-building opportunities within a peer context (Persson, Kerr, 

& Stattin, 2007). Examples of structured activities include school-sponsored activities (e.g., sports, 

performing arts, yearbook/journalism club, or academic clubs) and community-sponsored 

activities (e.g. sports, performing arts, religious groups, Boy Scouts and Girl Scouts, 4-H and other 

clubs). The literature demonstrates that youth who engage in structured activities are more likely 

to experience positive outcomes such as increased academic performance (Eccles &Gootman, 

2002), higher levels of civic engagement (Eccles & Gootman, 2002; Flanagan,  2004; Flanagan & 

Faison, 2002; Larson, 2000), reduced substance use (Catalano & Hawkins, 2004; Hawkins & 

Catalano, 1992; Mahoney & Stattin, 2000), and delayed onset of sexual activity (Fredricks & 

Eccles, 2006; Mahoney & Stattin, 2000). Within an adolescent’s ecological system of 

development, structured activities offer a unique setting in which youth are able to develop a sense 

of belonging and are able to stimulate their own development. Youth are able to interact with and 

seek social support from peers and non-familial adults while engaging in meaningful opportunities 

to safely explore new interests and develop varied skills. 
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The literature shows that as youth get older, rates of participation in structured activities 

decline (Persson, Kerr, & Stattin, 2007).  Youth cite increasing academic demands, family 

responsibilities, and lack of interest as some of the reasons why they do not choose to continue 

participating in structured activities (Borden & Serido, 2007; Flanagan, 2004). While the 

explanations for non-participation are notable given the importance of peers during adolescence, 

the role that peer influence plays in encouraging a youth to participate (or not) in structured 

activities remains an area for further research. A substantial literature exists which documents how 

peers influence risky behaviors among adolescents including engagement in substance use, 

unprotected sexual activity, and delinquent behavior (Albert & Steinberg, 2011; Albert, Chein & 

Steinberg, 2008; Bauman & Ennet, 1996; Dishion, Bullock & Granic, 2002; Steinberg, 2013; 

Steinberg & Monahan, 2007). However, an equally important area of scholarship is understanding 

how peers may influence positive, prosocial behaviors such as engaging in structured afterschool 

activities. In light of the increasing reliance that many adolescents place on their peers for support, 

counsel, and decision-making, understanding how factors such as direct peer influence and social 

norms impact a youth’s decision to engage in prosocial opportunities as well as risk behaviors is 

an important area of investigation. 

 The purpose of the present study is two-fold.  First, the association between youth 

participation in structured afterschool activities and reported differences in alcohol and 

marijuana use will be examined. Furthermore, the role of peer influence, direct peer influence 

and social norms, will be studied to assess how these factors impact a youth’s decision to use 

illegal substances (e.g., alcohol, marijuana) and to participate in structured afterschool activities.  
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CHAPTER 2 

Literature Review 

Adolescence is a developmental period marked by physical and emotional growth, 

increased independence from parents, and the emergence of identity (Larson, 2000; Scales, 

Benson, Leffert, & Blyth, 2000; Eccles & Gootman, 2002; Lerner, Almergi, Theokas, Lerner, 

2005). The evolving understanding of developmental processes, especially during adolescence, 

contributed to the emergence of an important body of applied research referred to as positive 

youth development (PYD). The positive youth development perspective asserts that adolescence 

is a time of developmental opportunity, growth, and competency-building. This assets-based 

view is in direct contrast to prior deficits-based characterizations which described adolescence as 

a time of storm and stress (Hall, 1904; Larson, 2000; Steinberg & Lerner, 2004). The PYD 

movement informed the design of how youth development programming is designed to provide 

structured, high quality opportunities for youth to learn new skills and competencies.  

Positive Youth Development 

Prior to the PYD movement, adolescence was largely described as a turbulent and 

challenging time of development. Specifically, adolescents were characterized as being 

impulsive and likely to engage in risky or destructive behaviors (Lerner, Almerigi, Theokas, & 

Lerner, 2005; Steinberg, & Lerner, 2004). Viewed from a deficits-based perspective, adolescents 

were thought of as being in need of psychosocial repair or were considered problems that needed 

to be managed (Roth, Brooks-Gunn, Murray, & Foster, 1998). In contrast, the positive youth 

development perspective, which began in the late 1980s, viewed the period of adolescence 

positively and as a crucial time of growth and development. As the PYD movement matured 

over the past three decades, a collective understanding of key tenets emerged among 
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practitioners and this knowledge informed approaches to support adolescents as they 

successfully transition to adulthood.  

Various scholars in the PYD field constructed several complementary conceptual 

frameworks to guide the promotion of positive development of young people. For instance, 

Lerner and colleagues (2000) used the Five Cs to describe crucial ingredients that nurture 

positive youth development. These five components include: (a) competence in academic, social, 

and vocational areas; (b) confidence or a positive self-identity; (c) connections to community, 

family, and peers; (d) character or positive values, integrity, and moral commitment; and (e) 

caring and compassion. In the early 1990s the Search Institute released a research-based 

framework identifying 40 internal and external developmental assets that serve as the building 

blocks of healthy development. These skills, experiences, relationships, and behaviors are the 

positive assets that aid young people to develop into successful and contributing adults. 

Specifically, the external assets identified consist of Support, Empowerment, Boundaries and 

Expectations, and Constructive Use of Time. The internal assets include Commitment to 

Learning, Positive Values, Social Competencies, and Positive Identity. The more assets young 

people possess the less likely they are to engage in a variety of high risk behaviors (Benson, 

Leffert, Scales & Blyth, 1998) and the more likely they are to successfully transition to 

adulthood.   

These two frameworks serve as examples of the guiding principles that emerged from the 

PYD movement. These approaches demonstrate the field’s collective emphasis on providing 

youth access to safe places, challenging experiences, and caring people on a consistent basis.  

Positive youth development-oriented practitioners deem these factors as necessary to support the 

development of competencies that youth will need for successful transition to adulthood. Youth 
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development programs can offer developmentally rich contexts where learning occurs, 

relationships form, and opportunities for growth in multiple areas proliferate (Roth & Brooks-

Gunn, 2003). As the guiding principles regarding youth development continue to be refined, the 

manner in which practitioners engage youth in programming also continues to evolve.  

Youth development programs offer an avenue for supporting and fulfilling the needs of 

youth. However, structured youth development programs vary in how they achieve this end.  

While overarching tenets that guide high quality youth development programming exist, 

instruction on how to execute these tenets is not highly prescriptive in nature. In general, youth 

development programs encourage participants to interact with others (e.g., peers, adult staff) 

while completing increasingly complex activities. As a result youth may acquire new knowledge 

and skills that enhance their competencies and support their ultimate transition into healthy, 

responsible, caring adults.   

An additional key aspect of a positive youth development approach is to consider how the 

multiple systems of a youth’s life (e.g., peer groups, family, school, and community) can be 

leveraged to influence development. This perspective is a shift from previous intervention efforts 

that were often focused on the prevention of a single problem behavior in isolation (Roth & 

Brooks-Gunn, 2003). Important theoretical perspectives and frameworks including 

Bronfenbrenner’s Ecological Systems Theory of Development (Bronfenbrenner, 1979; 

Bronfenbrenner & Morris, 1998) contributed to the intentional creation of PYD approaches.  

Ecological Systems Theory of Development accounts for the dynamic interplay of all of the 

contexts of a young person’s life. This theoretical framework acknowledges that youth are 

developing within a complex, multi-faceted, and interdependent system of contexts (see Figure 

A). As many adolescents begin to spend greater amounts of time attending school and engaging 
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in out-of-school time leisure activities, structured afterschool activities become an increasingly 

meaningful context for promoting youth learning, development, and social support (Persson, 

Kerr, & Stattin, 2007). This theoretical approach also informs how many youth development 

programs are created and implemented to ensure that each of the contexts of a youth’s ecosystem 

are considered. The importance of the Ecological Systems Theory of Development on the current 

study will be examined in more detail in a later section. 
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Structured Activities as a Context for Positive Youth Development 

When viewed through a PYD lens, adolescence is seen as a time for acquiring the skills, 

competencies, and attitudes that will promote successful maturation into adulthood. Structured 

activities can serve as a setting that nurtures positive development by offering consistency and 

meaningful opportunities to interact with others as well as explore and master increasingly 

complex skills (Eccles & Gootman, 2002). According to the applied research literature, 

structured activities can be either school- or community-sponsored, include the presence of an 

adult leader, present opportunities to interact with familiar and new peer groups, and offer formal 

learning opportunities that promote youth development (Eccles & Gootman, 2002). Young 

people exposed to these experiences can develop an increased sense of agency as well as a 

feeling of belonging to a socially recognized and valued community (Eccles & Barber, 1999). 

Through social interactions with others in the program, youth establish supportive social 

networks comprised of both peers and non-familial adults and learn to navigate challenges in the 

presence of supportive individuals.  

Adolescents have great potential for healthy, positive developmental outcomes especially 

when the proper support systems are put into place.  A young person’s plasticity or ability to 

learn new skills can be fostered in a structured afterschool program setting. This type of 

environment provides a young person with opportunities for skill development that are coupled 

with exposure to increasingly complex challenges (Hamilton, Hamilton & Pittman, 2004; Eccles 

& Gootman, 2002).  In the presence of a supportive peer group and non-familial staff providing 

scaffolding, structured activities can promote positive developmental outcomes for youth. 

Scaffolding allows the adult leader to bridge a youth’s learning gaps by offering varying levels 

of temporary support which permit the youth to reach greater levels of independence, skill, and 
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competency acquisition (Steinberg, 2005; Stenberg & Lerner, 2004; Vygotsky, 1978). Unlike 

school settings, structured activities offer programming and activities that incorporate an 

effective blend of intrinsic motivation, concentration, initiation, and agency (Larson, 2000). The 

alchemy of these features creates a unique environment that can potentially promote youth’s 

skill- and competency-building. For instance, in this type of environment youth may have the 

opportunity to take on leadership roles, engage in shared decision-making with peers and adults, 

develop youth voice, and cultivate a sense of belonging to a socially valued group (Borden & 

Serido, 2009; Eccles & Barber, 1999). Efforts among youth development practitioners to create 

supportive, structured settings have been heavily influenced by Bronfenbrenner’s (1987) 

Ecological Systems Theory framework. This approach includes both acknowledging and 

incorporating, when possible, the influences in a youth’s life – peers, families, communities, and 

other contexts – in meaningful ways to support youth’s growth. During adolescence the role of 

peers may be particularly noteworthy.  

Positive outcomes associated with participation in structured activities. The applied 

research literature documents a variety of positive outcomes associated with youth participation 

in structured activities including academic achievement (Cooper, Valentine, Nye, & Lindsay, 

1999; Eccles & Barber, 1999; Eccles, Barber, Stone, & Hunt, 2003; Marsh, 1992), reduced risk 

of school dropout (Mahoney & Cairns, 1997, McNeal, 1995), increased life satisfaction (Gilman, 

2001), and lower rates of depression (Mahoney, Schweder, & Stattin, 2002) and delinquency 

(Landers & Landers, 1978; Mahoney, 2000). For instance, Eccles and Barber (1999) conducted a 

longitudinal study of Michigan youth from sixth grade into early adulthood (25 years). The 

majority of youth in the study were White and from working and middle class families. With 

regard to academic achievement, the authors found that participation in school-related clubs and 
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nonathletic activities was positively related to liking school at Grade 10. Participating in these 

kinds of school-related activities predicted better than expected 12th grade GPA and greater than 

expected likelihood of attending college full-time at age 21. These results held true when social 

class, gender, and academic aptitude were controlled. Eccles, Barber, Stone & Hunt (2003) found 

within the same longitudinal sample of Michigan youth that having a relatively more 

academically-oriented group of friends was predicted by activity participation such that 

participants in prosocial activities, team sports, performing arts, school promotion activities, and 

academic clubs had a higher proportion of academic friends than expected by chance. In contrast, 

non-participants in each of these activities had fewer academic friends than expected by chance. 

These patterns were true for both females and males with one exception: sports. The authors note 

that the finding for sports is likely associated with the social networks athletes maintain which 

typically have more friends who report drinking regularly (Barber, Eccles & Stone, 2001). Marsh 

(1992) found that positive effects of extracurricular activity participation, including increased 

academic achievement, are consistently found across sex and ethnicity; however, youth from 

lower socioeconomic status (SES) tended to benefit more from engagement in these activities.  

Overall the research literature demonstrates that these positive outcomes are due to 

several key features including: regular participation schedules; adult-guided learning 

opportunities; focus on skill building; involvement that requires sustained attention; 

opportunities for meaningful participation; and clear feedback (Eccles and Gootman, 2002; 

Fredricks & Eccles, 2005; Fredricks & Eccles 2006). By actively engaging youth in challenging 

learning experiences, structured activities offer valuable opportunities for engagement that differ 

from their traditional school learning environment. Youth often elect to participate in structured 

afterschool activities because they are intrinsically interested in the activity. These settings offer 
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an opportunity for young people to exert effort, persistence, and concentration as well as explore 

their identities and gain agency (Eccles and Barber, 1999; Larson, 2000). Some scholars 

(Mahoney and Stattin, 2000; Osgood et al., 1996) note that as an additional collateral benefit, the 

more time that youth are engaged in constructive learning opportunities with peers and adults the 

fewer opportunities they have to spend their discretionary time engaged in non-structured, 

unsupervised and potentially problematic behaviors. 

Structured afterschool activities provide contexts that link adolescents to supportive 

adults and peers outside of the classroom (McLauglin, 2000). Both youth as well as adult staff 

benefit from the bi-directional exchanges and mutually beneficial interactions with one another 

(Larson, 2000). In these exchanges there is information traded, mutual learning developed, 

connections created, and trust built between the youth participant and others (e.g., peers, adult 

staff). The research also notes that participation in structured afterschool programs facilitates 

membership in a prosocial peer group for many youth (Eccles and Barber, 1999; Mahoney et al., 

2005). Structured activities present youth with opportunities to potentially interact in meaningful 

ways with others in their social world (Borden & Serido, 2009; Lerner et al., 2005; Flanagan, 

2004; Eccles & Gootman, 2002; Flanagan & Faison, 2001).  

Conversely, unstructured leisure activities that are primarily peer-oriented or 

unsupervised (e.g., hanging out with friends/peers without adult monitoring, watching television) 

offer fewer opportunities for structured, goal-oriented skill development. Moreover, many 

informal leisure activities that youth engage in are relatively spontaneous and do not have formal 

rules or guidance from an adult (Mahoney & Stattin, 2000). While many youth engage in 

unstructured leisure activities without exhibiting antisocial or deviant behaviors, the research 

literature has demonstrated that occupying one’s time in more structured activities offers vast 
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developmental benefits (Eccles & Gootman, 2002). Generally, the more time youth spend in 

unstructured leisure activities creates more opportunities to explore and initiate potentially 

antisocial behaviors, especially if in the company of deviant peers (Mahoney, 2000; Mahoney & 

Stattin, 2000). Research has demonstrated that high levels of participation in unstructured 

activities is related to more negative outcomes (e.g., criminality, antisocial behavior) (Mahoney, 

Stattin, & Lord, 2004; Osgood, Wilson, O’Malley, Bachman, & Johnston, 1996, Persson, Kerr, 

& Stattin, 2004; Stattin, Kerr, Mahoney, Persson, & Magnusson, 2005). One of the strongest 

predictors of delinquent behavior in adolescence is spending time with delinquent peers, 

especially exposure to peers during risk taking tasks (Stenberg & Monahan, 2007). Who youth 

choose to spend their time with and what activities they choose to engage in influences their 

selection of friends and also helps to shape the norms and values to which they are exposed.  

Ecological Systems Theory of Development - a Framework to Support Youth Development 

Bronfenbrenner’s Ecological Systems Theory of Development (Bronfenbrenner, 1979; 

Bronfenbrenner & Morris, 1998) contributes to the understanding of an adolescent’s dynamic 

and interdependent life contexts. Bronfenbrenner describes development as a process of growing 

competence and he stresses the importance of engaging in challenging activities and supportive 

relationships, both of which endure and change over time. According to Bronfenbrenner, the 

drivers of development are the proximal processes or activities that take place regularly over 

time and become progressively more complex (Hamilton, Hamilton & Pittman, 2004). 

Interactions that an individual experiences with others and relationships that are forged are 

essential to development and are most beneficial when they are reciprocal, regular, and enduring. 

Bronfenbrenner asserts that development occurs in a set of nested contexts (refer to Figure B). 

However, as an individual matures and seeks increased independence from parents this process 
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of individuation from parents may lead to a period of heightened peer conformity and this 

susceptibility to peer influence can continue until an adolescent experiences increasing 

psychosocial maturity (Hamilton, Hamilton & Pittman, 2004).  

The Ecological Systems Theory framework complements the PYD perspective, and more 

specifically youth development and structured afterschool programs, by recognizing that these 

settings offer a context to promote and nurture youth development.  With opportunities for skill 

development, engagement in learning, and exposure to increasingly complex challenges with 

supportive peers and adult scaffolding there is the opportunity for structured afterschool 

programs to promote desired and positive developmental outcomes (e.g., increased academic 

achievement; civic engagement; reduction in school dropout, criminality and sexual risk taking) 

among youth participants (Lerner et al., 2005; Flanagan, 2004; Mahoney, Cairns, & Farmer, 

2003; Eccles & Gootman, 2002).  

Bronfenbrenner’s (1979) Ecological Systems framework specifically describes how an 

individual’s (i.e., youth) development is influenced by several contexts including: microsystem, 

mesosystem, exosystem, macrosystem, and chronosystem.  Each of these contexts plays a unique 

role in influencing the development of the individual, not only through direct interactions with 

the person but also through indirect linkages and influence.  For instance, the microsystem 

describes the individuals, groups, and institutions that directly influence the youth including 

parents, peers, schools, structured afterschool programs, and neighborhoods.  The mesosystem 

describes the relations between microsystems (e.g., relations between contexts) and how, for 

instance, a youth’s family experiences may influence the youth’s peer experiences.  The 

exosystem identifies the relations between a setting/context in which the youth does not have an 

active role and the individual's immediate context.  Although the youth may not have direct 
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experience with a parent’s work setting, the parent’s experiences in the work setting may greatly 

influence the youth. The macrosystem acknowledges the cultural influences of the individual and 

can include race/ethnicity, socioeconomic status (SES), religion, and others.  The macrosystem 

influences a youth’s development through a shared identity, heritage, and values.  The 

chronosystem describes the time and influence of historical transitions, events, and shifts over 

the life course on an individual.   

Bronfenbrenner’s description of these multiple contexts acknowledges that there are 

numerous persons, environments, and influences that impact human development and it is 

important to understand how each of these contexts can be leveraged to complement the 

development of a youth. For instance, according to the Ecological Systems Theory framework, 

the microsystem relations are among the most direct and influential on youth development and 

thus play an integral role in impacting youth outcomes. Both peers and structured afterschool 

activities are located within the microsystem. During the transition into adolescence close friends 

and other peers may play a heightened role in influencing youth’s developmental outcomes. An 

adolescent’s closest friends hold a very proximal position in the youth’s life and can directly 

impact a youth’s attitudes and behaviors. Many adolescents seek out their close friends to find 

social support and may modify his or her behavior to fit in with close friends. In addition to 

one’s circle of close friends, a youth may also feel the pressure to fit into a larger youth culture 

which can be defined by social media and other influences that dictate the perceived norms, 

values, and beliefs held by other groups of peers (Dubow, Huesmann, & Greenwood, 2007). 

While this influence may be more distal than that of close friends, the pressure of social norms 

can still exert an influence on youth development. Since social norm influences may be more 
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distally located – potentially located in an individual’s macrosystem – the impact of these social 

norms influences may be more diffuse (see Figure B).   

 

The Impact of Peer Influence on Youth Behavior 

During adolescence many youth place a heightened importance on peers’ influence 

(Brown, 2004). The effects of peer influence tend to be higher during adolescence compared to 

adulthood, but even within the adolescence period there is noted variability of peer influence.  

Research on peer influence (Bell & Baron, 2015; Berndt, 1979; Steinberg & Monahan, 2007) 

reveals that peer conformity increases from approximately 3rd to 9th grade, then there is a slight 

decline in peer conformity from 11th grade and into early adulthood. This curvilinear pattern 

demonstrates that the relationships that youth establish early in their development may 

substantially influence their later outcomes. A large portion of research on peer influence has 

been devoted to negative, antisocial behaviors related to peer pressure (Steinberg & Monahan, 
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2007). These studies identify trends related to homophily or the tendency of youth to spend time 

with like-minded friends (Stenberg & Monahan, 2007). The literature highlights, particularly 

during early adolescence, that there is diminished capacity to stand up for what one believes 

(Brown, 2004). Therefore, a young person might find it difficult to resist the pressure to do what 

peers want.   

A couple of mutually compatible explanations have been offered to address variability in 

peer influence (Brown, Clasen, & Eicher, 1986). The first explanation stresses changes in the 

importance of peers as a reference group and identifies the increasingly important role that peer 

groups play in defining the social status of early and middle adolescence. As youth begin to 

arrange themselves into peer groups, both perceived and actual pressure to adopt the norms, 

values, and interests of friends can increase as adolescents use social influence to regulate the 

behavior of one another (Brown, 2004).  These perceived and actual pressures emerge as 

influential and dynamic features within an adolescent’s ecological system. Many adolescents 

desire to develop solidarity and uniformity within their group and to develop and maintain a 

group identity that distinguishes them from other students (Steinberg & Monahan, 2007). Brown 

(2004) notes that this process of normative regulation can be an especially powerful influence 

during middle adolescence, when approximately 85% of American youth report membership in 

at least one peer crowd. The second explanation of peer conformity focuses more on the 

individual than the social context. Based on this view, the dominant role of peer influence during 

early adolescence is due primarily to changes in a youth’s susceptibility to peer pressure 

(Steinberg & Monahan, 2007). Adolescents may modify their behavior due to a heightened 

concern regarding how others (i.e., peers) will react to them. They are more likely to conform to 

what peers want in order to avoid being rejected (Brown et al., 1986). These explanations shed 
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light on some of the different ways youth may react to peer influence. When assessing peer 

influence through an ecological systems lens, it is interesting to consider not only how youth 

react in response to peer influence but whether they are more susceptible to the influence exerted 

by close friends (direct peer influence) or other less proximal peers (social norms) as they 

attempt to navigate their social world and find a sense of belonging.  

The vast majority of research examining peer influence effects focuses on socialization of 

antisocial, deviant, and health-risk behaviors (Brechwald & Prinstein, 2011). Although many 

investigators have examined peer influence related to delinquency, more recent research suggests 

that peer influence effects are relevant to the development of healthy, prosocial behaviors (Barry 

& Wentzel, 2006; Bechwald & Prinstein, 2011). There is a gap in the literature examining 

differences in direct peer influence, the influence that close friends exert on an individual, and 

social norms, the pressure an individual feels to conform to generally held views and values.  

The current study examines the influence of direct peers (close friends) as well as social norms 

(other peers).  Examining if and how these types of peer influences affect a young person’s 

choices in behaviors will contribute to the understanding of peer influence.    

Alcohol and Marijuana Use during Adolescence 

 The use and abuse of alcohol and other drugs among adolescents is a public health 

concern. While the majority of adolescents do not abuse alcohol or illegal drugs at high rates, the 

early onset of alcohol and other drug use has been closely associated with numerous adverse 

short-term and long-term consequences. Early onset of use and the potential for subsequent 

addiction to alcohol and other drugs can result in increased rates of morbidity and mortality 

(Bonomo, Coffey, Wolfe, Lynskey, Bowes, & Patton, 2001; Marshall, 2014; National Institute of 

Drug Abuse, 2014). Given this, there have been focused efforts employed by educators, 
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healthcare practitioners, researchers, and policymakers to educate adolescents regarding the 

effects of alcohol and other drug use with a primary emphasis on early prevention of use.   

Among adolescents and young adults, early onset of alcohol use has been associated with 

motor vehicle crashes (Millstein & Irwin, 1988; U. S. Congress, 1991), tobacco and other drug 

use (Schuckit & Russell, 1983), sexual intercourse, infrequent condom use and pregnancy (Di 

Clemente, 1992; Epstein & Tamar, 1984), sexually-transmitted diseases (Shafer & Boyd, 1991), 

violence (Choquet, Menke, & Manfredi, 1991), depression and suicide (Kaplan, Landa, 

Weinhold, & Shenker, 1984; Deykin, Levy, & Wells, 1987; Robbins & Alessi, 1985), and 

alcohol abuse and dependence symptomatology (Gruber, DiClemente, Anderson, & Lodico, 

1996). Early alcohol use has frequently been linked with adult psychopathology, maladaptive 

behaviors and negative outcomes (Irons, Iacono & McGue, 2014). Starting to use alcohol at an 

early age is related to higher prevalence of alcohol abuse and dependence throughout young 

adulthood (Grant & Dawson, 1997; DeWit, Adlaf, Offord & Ogborne, 2003) and adult use and 

abuse of other psychoactive substances, as well as antisocial behaviors (Ellickson, Tucker & 

Klein, 2003; Flory, Lynam, Milich & Leukefeld, 2004; McGue & Iacono, 2005). However, data 

from the 2014 Monitoring the Future survey on drug use and attitudes among American 8th, 

10th, and 12th graders, there are positive trends regarding substance use including decreasing use 

of alcohol and no increase in use of marijuana (National Institute of Drug Abuse, 2014). 

Supporting adolescents as they refrain from experimenting with alcohol use is an important 

effort that can be supported by family, schools, communities, and positive youth development 

programs such as structured afterschool programs.  
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According to the Center for Behavioral Health Statistics and Quality (2015) and the 

National Institute on Drug Abuse (2014), marijuana is the most commonly used illicit drug in the 

United States. Its use is widespread among young people. Attitudes regarding marijuana use are 

also shifting with the legalization of marijuana in several states across the US. While the 

decriminalization of marijuana use is more prominently discussed, there is still widespread 

documentation that there may be negative health consequences associated with marijuana use, 

especially among developing teens. Past research indicates that marijuana use causes short-term 

impairment by altering sense of time, affects changes in mood, and impairs thinking, problem-

solving, and memory (National Institute on Drug Abuse, 2014). Physical and mental health 

effects associated with marijuana use include breathing problems, increased heart rate, 

experiencing temporary hallucinations and paranoia. Additionally, its use has been linked with 

higher rates of depression, anxiety, and suicidal thoughts among adolescents (National Institute 

on Drug Abuse, 2014). Moreover, the long-term consequences of marijuana use can include 

impairment of brain development, especially when use begins during adolescence. Yet while a 

yearly survey of middle and high school students indicates that rates of marijuana use have 

steadied in the past few years after several years of increase, the number of young people who 

believe marijuana use is risky is decreasing (National Institute on Drug Abuse, 2014). 

As previously discussed peers can play a key role in influencing youth behavior and 

attitudes. In understanding adolescent substance use, the role of peers is often described as a key 

influence on initiation to as well as recovery from substance use addiction. There is 

demonstrated evidence that peers are a particularly salient influence during adolescence, thus 

making it all the more important to understand peer influence at this developmental stage and 

how it impacts substance use (Kelly, Stout, & Slaymaker, 2013). To more fully understand the 
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influence peers have on adolescent substance abuse, examination of different types of peer 

influence (e.g., close friends vs. social norms) is called for. 

Current Study and Research Questions 

 The purpose of the present study is to explore the association between youth participation 

in structured activities (e.g., sports, performing arts, volunteering, and clubs) and their reported 

use of substances (e.g., alcohol, marijuana). Furthermore, the role of peer influence, both direct 

peer influence and social norms, will be examined to assess how the perceptions of close friends 

as well as other peers impact a youth’s decision to participate in structured activities and use 

alcohol and marijuana. The following research hypotheses will be addressed: 

Participation in structured afterschool activities and reported substance use outcomes 

(H1a). Participation in structured activities (broken out by activity type) will be negatively 

associated with reported use of alcohol compared to youth who do not participate in structured 

activities. 

 (H1b). Participation in structured activities (broken out by activity type) will be negatively 

associated with reported use of marijuana compared to youth who do not participate in structured 

activities.  

(H1c). There will be differences in substance use outcomes (alcohol, marijuana) based on 

type of structured activity that youth engage in such that youth who participate in sports 

activities will report higher levels of substance use compared to youth who participate in 

performing arts, clubs, or volunteering.   

Effects of direct peer influence and social norms influence  

(H2a). Direct peer influence (e.g., close friends’ perceptions) will be positively associated 

with youth’s participation in structured activities. 
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(H2b). Social norms influence (e.g., peers’ perceptions) will be positively associated with 

youth’s participation in structured activities.  

(H2c). Direct peer influence will be positively associated with youth’s choice to use alcohol 

and marijuana.  

(H2d). Social norms influence will be positively associated with youth’s use of alcohol and 

marijuana.  
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CHAPTER 3 

Methods 

Data used for the current study were originally collected by the Arizona Criminal Justice 

Commission. The Arizona Criminal Justice Commission, as required by Arizona Revised Statute 

§41-2416, conducts a biennial statewide survey using the Arizona Youth Survey (AYS) to 

evaluate the prevalence and frequency of substance abuse by youth as well as their attitudes 

toward substance abuse. The AYS is based on the Communities that Care survey that was 

developed by Hawkins and Catalano (1992) and a team of researchers at the University of 

Washington. The focus of the AYS is to better understand the prevalence and frequency of 

negative youth behaviors including juvenile delinquency, gang involvement, and alcohol, 

tobacco and other drug use. The survey also examines the risk and protective factors that are 

correlated with those behaviors. The 2012 AYS was administered between January and April 

2012 in Arizona public and charter schools. School principals and teachers at schools that 

participated in the 2012 AYS survey were given detailed instructions for administering the 

survey. Surveys were self-completed by students who were instructed not to place their name on 

the survey to maintain anonymity. The 2012 version of the AYS survey contained 149 items. 

This statewide effort included all 15 counties and 349 schools, which resulted in the participation 

of 62,817 8th, 10th, and 12th grade students. 

Procedures 

Permission to use the 2012 AYS for the present secondary data analysis study was 

secured by the study author from the Arizona Criminal Justice Commission. All of the required 

processes outlined by the University of Arizona’s Institutional Review Board were completed in 

order to conduct the secondary data analysis using the AYS data.  



                                                          27 
 

Instrumentation and Reliability 

 The 2012 AYS is an instrument that evaluates the prevalence and frequency of substance 

abuse by youth, as well as their attitudes toward substance abuse. For the purpose of this study, 

only demographic items, items relating to structured afterschool activities, and two items 

measuring direct peer influence and social norms were investigated. Additionally, two items 

were used to measure whether or not youth used alcohol or marijuana during their lifetime. All 

items in the 2012 AYS were descriptive and categorical. Table 2 presents frequency counts and 

percentages of the responses for each of the variables of interest. 

 When the 2012 AYS was developed, steps were taken to reduce response bias including: 

carefully pretesting the questionnaire to ensure that students understood the meaning of each 

question, using a well developed and tested administration protocol, and reading the same 

instructions to all students who participated in the survey, (Harrison, 2012). Therefore, the AYS 

2012 instrument was considered reliable and used in inferential analysis.    

Participants 

Youth across the state in grades 8, 10, and 12 participated in the AYS. During the 2012 

administration of the AYS there were 62,817 respondents who completed the survey. For 

purposes of the present study, data from respondents in 12th grade were not used due to the high 

potential for this sub-sample to be more highly skewed to favor youth who remained in school by 

the 12th grade and did not drop out. Therefore the total number of respondents used for analyses 

was 47,698 and included only youth in 8th grade (n=28,932) and 10th grade (n=18,766). 

Among respondents, nearly an equal number were males (48.3%) and females (49.3%). 

More than one-third (38.3%) of all respondents surveyed reported they were of Hispanic ethnic 

background and 55.8% reported being non-Hispanic. The primary language spoken in 
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respondents’ homes was English (77.3%). Additional demographic data is discussed in the 

Results section and is presented in Table 1. 

Measures 

Refer to Appendix A for the full version of the 2012 AYS instrument. 

Demographic items include self-report measure of (a) sex, (b) age, (c) grade, (d) race, (e) 

ethnicity, (f) family structure, (g) mother’s educational level, and (h) parent(s) military status.  

 Engagement in school-sponsored afterschool activities, a one item self-report measure 

asked respondents which school-sponsored activities they engaged in. Activity options included 

(a) sports; (b) performing arts; (c) academic clubs; (d) service (volunteering, service, mentoring); 

(e) student government/council; (f) newspaper or yearbook; (g) homework help or tutoring; (h) 

other school group/club; or (i) “I do not participate in an organized activity at school.” 

Respondents were instructed to “mark all responses that apply” to identify which of the listed 

activities they participated in and response options were Yes/No. Note that the survey instrument 

differentiated between “school-sponsored activities” and “afterschool activities that are not 

school-sponsored” (i.e., community-sponsored activities).  

 Engagement in community-sponsored afterschool activities, a one item self-report 

measure asked respondents which community-sponsored activities they engaged in. Activity 

options included (a) sports; (b) performing arts; (c) service (volunteering or service); (d) 

Scouts/Campfire; (e) Boys & Girls Clubs/Juniors Achievement/YMCA; (f) 4-H/Future Farmers 

of America; (g) Big Brothers Big Sisters or other mentoring; (h) other afterschool activity; or (i) 

“I do not participate in an organized activity afterschool.” Respondents were instructed to “mark 

all responses that apply” to identify which of the listed activities they participated in and 

response options were Yes/No. Analyses were conducted using both school-sponsored and 
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community-sponsored activities; however, no significant differences were identified between 

school-sponsored and community-sponsored activities so ultimately these two items were 

collapsed into a single variable called “Structured Activities” to allow for more parsimonious 

models. 

Social norms influence, a self-report measure that asks respondents to rate how cool 

others would perceive them if they engaged in specific activities (i.e., “What are the chances you 

would be seen as cool if you…”). Specifically, respondents were asked if they would be 

perceived as cool if they, “Began drinking alcoholic beverages regularly, that is at least once or 

twice a month?”, “Smoked marijuana?”, and “Regularly volunteered to do community service?” 

A five point Likert-type scale (e.g., 1 = “No or very little chance”, 5 = “Very good chance”) 

served as response options.  

 Direct peer influence, a self-report measure asking respondents to think of their four 

closest friends and to identify how many of their four friends engaged in a specified behavior 

during the past year. Items included, “Participated in clubs, organizations or activities at 

school?”, “Tried beer, wine, or hard liquor when their parents didn’t know about it?”, “Used 

marijuana?” Respondents were asked to identify how many of their four closest friends (e.g., 0. 

1. 2. 3. 4) engaged in the specific activity.  

Substance use, self-report measures of lifetime use. Response options included “0, 1-2, 3-

5, 6-9, 10-19, 20-39, 40+”. Items included “Had an alcoholic beverage (beer, wine or hard 

liquor) to drink in your lifetime – more than just a few sips?” The substance use item used 

included “Used marijuana in your lifetime?” 
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CHAPTER 4 

Results 

 The results are divided into several sections, (a) population and descriptive findings, (b) 

investigation of assumptions, (c) correlational analysis and findings, (d) model building, (e) 

hypothesis testing, and (f) a brief summary of study findings. SPSS v22.0 was used for all 

descriptive and inferential analyses. All inferential analyses were tested at the 95% level of 

significance. The research hypotheses were directional and thus a 1-sided p-value was computed 

for all inferential tests.  

The purpose of this study was to explore the association between youth participation in 

structured activities and differences in alcohol and marijuana use. Furthermore, the role of peer 

influence was examined to assess how the perceptions of close friends (direct peer influence) as 

well as other peers (social norms) were associated with a youth’s decision to participate in 

structured afterschool activities. Additional goals of the present study include identifying: (1) 

trends in participation in structured afterschool activities, as a function of age and other control 

variables (race, gender, etc.) and (2) a comparison of differences in alcohol and marijuana use 

among youth who participate in structured afterschool activities, and youth who do not 

participate in structured afterschool activities. The research hypotheses of this study are as 

follows: 

  (H1a). Participation in structured activities (broken out by activity type) will be 

negatively associated with reported use of alcohol compared to youth who do not participate in 

structured activities. 
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  (H1b). Participation in structured activities (broken out by activity type) will be 

negatively associated with reported use of marijuana compared to youth who do not participate 

in structured activities.  

  (H1c). There will be differences in substance use outcomes (alcohol, marijuana) based 

on type of structured activity that youth engage in such that youth who participate in sports 

activities will report higher levels of substance use compared to youth who participate in 

performing arts, clubs, or volunteering.   

  (H2a). Direct peer influence (e.g., close friends’ perceptions) will be positively 

associated with youth’s participation in structured activities. 

  (H2b). Social norms influence (e.g., peers’ perceptions) will be positively associated 

with youth’s participation in structured activities.  

  (H2c). Direct peer influence will be positively associated with youth’s choice to use 

alcohol and marijuana.  

  (H2d). Social norms influence will be positively associated with youth’s use of alcohol 

and marijuana.  

Population and Descriptive Findings 

 Refer to Table 1 for a detailed breakdown of the frequencies and percentages of the 

categorical descriptive variables, as well as the dichotomous variables of Alcohol Use and 

Marijuana Use which were used as dependent variables in the logistic regression analyses. The 

dataset used in this study consisted of only 8th and 10th grade students (N = 47,698) attending 

public and charter middle and high schools throughout the state of Arizona. Over half of the 

sample was made up of 8th grade students (60.7%), and the remaining percentage of the sample 

was made up of 10th grade students (39.3%). Age was used as a continuous, descriptive variable 
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(calculated in years). Participants ranged in age from 12 to 18 years (M = 14.45 years, SD = 1.13 

years). Gender of survey respondents was split almost evenly between male students (48.3%) 

and female students (49.3%). The majority of students (52.9%) did not receive any form of lunch 

assistance. Over half of the sample (53.1%) self-identified their race as White and 38.3% of 

respondents self-identified their ethnicity as Hispanic or Latino. More than three-fourths (77.3%) 

of the sample reported that English was the primary language spoken at home. With regard to 

place of birth, 66.0% of respondents reported that both they and their parents were born in the 

US while 24.6% reported that they were born in the US but at least one parent was born 

elsewhere. Level of maternal education was reported by youth respondents, 15.1% of mothers 

completed four years of college and 14.9% of mothers completed high school or obtained a 

GED. The majority (78.9%) of students reported that their parents never served in the military. 

Slightly more than half of all students (51.2%) never used alcohol during their lifetime. Almost 

three-fourths of all students (72.1%) never used marijuana during their lifetime.  
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Table 1 

Frequency Counts and Percentages of the Demographic Variables of Study (N = 47,698) 

Variable Frequency % 

Gender    

Male 23025 48.27 

Female 23507 49.28 

Not reported 1166 2.44 

Grade    

8th grade 28932 60.66 

10th grade 18766 39.34 

Socio-economic status   

No lunch assistance 25230 52.89 

Reduced cost lunch 4315 9.05 

Free lunch 16967 35.57 

Not reported 1186 2.49 

Race   

White 25314 53.07 

American Indian or Alaska Native 2572 5.39 

Black or African American 2243 4.70 

Asian 1383 2.89 

Hawaiian or other Pacific Islander 431 0.90 

Multiple races 3081 6.46 

Not reported 12674 26.57 

Ethnicity   

Hispanic/Latino 18281 38.33 

Non-Hispanic/Latino 26594 55.75 

Not reported 2823 5.94 

Language   

English 36871 77.30 

Spanish 6519 13.66 

Another language 1218 2.55 

Not reported 3090 6.48 

Birthplace   

Student and parents born in the US 31493 66.03 

Student born in US, parent(s) born out of US 11733 24.60 

Student born out of US 3896 8.17 

Not reported 576 1.21 
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Table 1 (cont’d)   

   

Variable Frequency % 

Mother’s highest level of education   

8th grade or less 2496 5.23 

Some high school 4790 10.04 

Completed high school or GED 7085 14.85 

Some college 6033 12.65 

Completed community college or technical school 2831 5.94 

Completed 4 year college  7222 15.14 

Graduate or Professional  4402 9.23 

Don’t know / No response 12839 26.91 

Parent(s) current military status   

Neither parent has ever been in the military 37627 78.89 

Active duty 144 0.30 

Active duty: in country 123 0.25 

Active duty: overseas – not in a combat zone 112 0.23 

Active duty: overseas – in a combat zone 50 0.10 

Reserve 203 0.43 

Reserve: not deployed 212 0.44 

Reserve: in country 55 0.12 

Reserve: overseas – not in a combat zone 699 1.47 

Reserve: overseas – in a combat zone 53 0.11 

Former military 4243 8.92 

Died while serving in the military 81 0.16 

Multiple responses 1115 2.34 

Not reported 2981 6.25 

Alcohol Use   

Never used alcohol 24423 51.20 

Used alcohol at least once during lifetime 20789 43.61 

Not reported 2486 5.21 

Marijuana Use   

Never used marijuana 34385 72.09 

Used marijuana at least once during lifetime 10600 22.22 

Not reported 2713 5.71 
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Table 2 

Frequency Counts and Percentages of All Variables of Interest (N = 47,698) 

Variable Frequency % 

Structured activities - participation   

Sports 11855 24.9 

Performing arts 2586 5.4 

Volunteering, service, or mentoring 912 1.9 

Clubs 755 1.6 

Other afterschool activity 1984 4.2 

Multiple activities 16755 35.1 

Does not participate in a structured afterschool activity 12018 25.2 

No response 833 1.7 

Social norm influence - alcohol   

1 = No or very little chance 23139 48.5 

2 = Little chance 7374 15.5 

3 = Some chance 7092 14.9 

4 = Pretty good chance 5694 11.9 

5 = Very good chance 3116 6.5 

No response 1283 2.7 

Social norm influence - marijuana   

1 = No or very little chance 23946 50.2 

2 = Little chance 5604 11.7 

3 = Some chance 5810 12.2 

4 = Pretty good chance 5355 11.2 

5 = Very good chance 5760 12.1 

No response 1223 2.6 

Social norm influence - volunteering   

1 = No or very little chance 15730 33.0 

2 = Little chance 11212 23.5 

3 = Some chance 10278 21.5 

4 = Pretty good chance 5647 11.8 

5 = Very good chance 3596 7.5 

No response 1235 2.6 

Direct peer influence - school activities   

0 = 0 friends 8253 17.3 

1 = 1 friend 6912 14.5 

2 = 2 friends 9182 19.3 

3 = 3 friends 6789 14.2 

4 = 4 friends 14542 30.5 

No response 2020 4.2 
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Table 2 (cont’d)   

   

Variable Frequency % 

Direct peer influence - alcohol   

0 = 0 friends 20206 42.4 

1 = 1 friend 7001 14.7 

2 = 2 friends 5725 12.0 

3 = 3 friends 4102 8.6 

4 = 4 friends 8639 18.1 

No response 2025 4.2 

Direct peer influence - marijuana   

0 = 0 friends 25724 53.9 

1 = 1 friend 5902 12.4 

2 = 2 friends 4217 8.8 

3 = 3 friends 3317 7.0 

4 = 4 friends 6385 13.4 

No response 2153 4.5 

 

Assumptions 

 The dataset was investigated to ensure that it satisfied the assumptions of the 

correlational analysis and the logistic regressions of study: absence of missing data, absence of 

outliers, and absence of multicollinearity. 

 Records were missing data on both dependent variables of alcohol use (<6% of all 

records) and marijuana use (<6% of all records). Furthermore, records were missing data on 

many of the independent variables of study (see Table 1). SPSS software offers an option of 

pairwise deletion of records with missing data.  Pairwise deletion is a technique that excludes 

cases only when they are missing data for a particular analysis, but includes the case for all 

analyses for which they have the needed information (Pallant, 2013).   Therefore, to help retain 

as much power as possible for the study, the records with the missing information on the 

dependent variables and independent variables were excluded only for the hypothesis tests in 

which they were included, but the cases were retained for the hypothesis tests in which they had 

the available information. Therefore, the assumption of absence of missing data was met. 
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 Logistic regression is sensitive to outliers and multicollinearity (Pallant, 2013).  Outliers 

in a dataset have the potential to distort results of an inferential analysis. A check of residuals in 

the final models, using the test dataset, for the dependent variables of alcohol use and marijuana 

use was performed to inspect for outliers. A standardized residual value with a z-score greater 

than 2.5 or less than -2.5 for a case is indicative of an outlier (Pallant, 2013). One outlier was 

found in the test model for marijuana use (z = 11.56). The outlying record has a predicted 

probability of .007 of being classified as having used marijuana, but was still predicted as a 

marijuana user.  The record for the outlier was closely inspected, and none of the responses to 

the independent variables or the coding of the case were anomalous. Furthermore, this outlying 

case made up a very small percentage of the dataset (<0.1%). Therefore, it was determined that 

the outlier would be retained for inferential analysis, and the outlier assumption was assumed to 

be met. 

 Multicollinearity occurs when independent variables of a study are highly correlated with 

each other. Highly correlated is defined as a correlation coefficient between two variables of .90 

or greater, (Pallant, 2013). Multicollinearity between the variables used as independent 

predictors and control variables in the logistic regression were performed via correlational 

analysis. Multicollinearity was not detected for any of the variables used as independent 

predictors for the logistic regressions. Therefore, the assumption of absence of multicollinearity 

was met.  

Correlational analysis and findings 

 A correlational analysis was performed to investigate the multicollinearity assumption 

between the independent variables of the regression models and also to test the Research 

Hypothesis 2a and Research Hypothesis 2b: (a) direct peer influence - school activities (an 
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ordinal variable coded as the number of close friends the participant has who participated in 

structured activities); (b) direct peer influence - alcohol (an ordinal variable coded as the number 

of close friends the participant has who have tried alcohol without their parents knowing); (c) 

direct peer influence - marijuana (an ordinal variable coded as the number of close friends the 

participant has who have tried marijuana); (d) social norm influence - alcohol (an ordinal 

variable coded as 1 = no or very little chance, 2 = little chance, 3 = some chance, 4 = pretty good 

chance, and 5 = very good chance); (e) social norm influence - marijuana (an ordinal variable 

coded as 1 = no or very little chance, 2 = little chance, 3 = some chance, 4 = pretty good chance, 

and 5 = very good chance); (f) social norm influence - volunteering (an ordinal variable coded as 

1 = no or very little chance, 2 = little chance, 3 = some chance, 4 = pretty good chance, and 5 = 

very good chance); and (g) structured activities (6 dummy coded variables describing each 

activity, 1 = student participated in that activity, 0 = student did not participate in that activity). 

A Spearman’s Rank Order correlational analysis was used rather than Pearson’s product moment 

correlations because many of the variables were ordinal. The very large sample size of this study 

and the sensitivity of correlational analysis to very large sample sizes caused overpowering, 

which resulted in statistically significant findings on very small correlations that were not very 

meaningful (Tabachnick & Fidell, 2007).  In order to interpret the correlational findings as 

accurately as possible, effect sizes were considered as well as p-values. Effect sizes are useful 

because they provide an unbiased measure of the importance of the effect, regardless of the level 

of significance (Field, 2005). Correlation coefficients are effect sizes. A bi-variate correlation 

coefficient of 0 implies there is no effect, and a correlation of 1 implies there is a perfect effect 

(Field, 2005).  Correlations of .10 to .29 are considered weak, .30 to .49 are considered moderate, 

and .50 to 1.0 are considered strong (Pallant, 2013). Table 3 presents the correlation coefficients 
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for each of the variables of interest for research hypotheses 2a and 2b. Only bivariate correlations 

between the variables of interest with a magnitude of .30 or greater are reported below in the 

text. However, a full correlation table including all variables investigated in the study is 

presented in Appendix B. 

 A negative, moderate statistically significant relationship was found between the 

structured activities = none variable and the direct peer influence – school activities variable (r = 

-.336, p < .0005). A moderate statistically significant relationship was found between the direct 

peer influence – alcohol variable and the social norm influence – alcohol variable (r =.380, p < 

.0005). A moderate statistically significant relationship was also found between the direct peer 

influence – alcohol variable and the social norm influence – marijuana variable (r =.370, p < 

.0005). A moderate statistically significant relationship was found between the direct peer 

influence – marijuana variable and the social norm influence – alcohol variable (r =.315, p < 

.0005). A moderate statistically significant relationship was also found between the direct peer 

influence – marijuana variable and the social norm influence – marijuana variable (r =.423, p < 

.0005).  

 A strong statistically significant relationship was found between the social norm 

influence – alcohol variable and the social norm influence – marijuana variable (r =.747, p < 

.0005). The magnitude and direction of this correlation coefficient indicated that as youth’s view 

on how cool they will be perceived for using alcohol increase, their view on how cool they will 

be perceived for using marijuana also increase. Conversely, as youth’s view on how cool they 

will be perceived for using alcohol decreased, their view on how cool they will be perceived for 

using marijuana also decreased. Additionally, a direct, strong statistically significant relationship 

was found between the direct peer influence – alcohol variable and the direct peer influence – 
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marijuana variable (r =.698, p < .0005). The magnitude and direction of the correlation 

coefficients indicated that as the number of youth’s best friends who drink alcohol increase, the 

number of their best friends who smoke marijuana also increase. Conversely, as the number of 

youth’s best friends who drink alcohol decrease, the number of their best friends who smoke 

marijuana also decrease.   
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Table 3 

Correlation Coefficients of the Variables of Interest used in Hypothesis Testing (N = 47,698) 
 

 Variable 1 2 3 4 5 6 7 8 9 10 11 

1. Structured activities - Sports      
      

2. Structured activities - Performing Arts -.004           

3. Structured activities - Volunteering .138** .231**          

4. Structured activities - Clubs .107** .178** .259**         

5. Structured activities - Other .042** .150** .263** .168**        

6. Structured activities - None -.628** -.320** -.301** -.243** -.309       

7. Social norm influence - Alcohol .027** -.011* .028** -.018** .020** -.028      

8. Social norm influence - Marijuana -.010 -.032** -.015* -.029** -.011** .025** .747**     

9. Social norm influence - Volunteer .056** .097** .163** .078** .104** -.118** -.166** -.210**    

10. Direct peer influence - School activities .269** .157** .210** .123** .151** -.336** .003 -.057** .183**   

11. Direct peer influence - Alcohol -.006 -.090** -.060** -.072** -.036** .053** .380** .370** -.110** -.047**  

12. Direct peer influence - Marijuana -.037** -.102** -.092** -.066** -.054** .101** .315** .423** -.125** -.117** .698** 

 
Note. * p < .05 (1-sided test); **p < .01 (1-sided test).  
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Model Building 

 A total of N = 47,698 records were available for hypothesis testing.  Since the full dataset 

was very large there was a possibility of over fitting the regression models to the collected data. 

When the model is over fitted, the regression model becomes tailored to fit the quirks and 

random error in a specific sample rather than reflecting the overall population such that if one 

drew another sample, it would have its own quirks and random error and the original over fit 

model may not fit the new data well. Over fitting a model can cause the regression coefficients, 

p-values, and R-squared to be misleading. To approximate a good model for the entire 

population, the model should not only fit the current sample, but new samples too (Tabachnick & 

Fidell, 2007). To adjust for possible over fitting, a hold-out technique was used and the dataset 

was randomly split into three smaller datasets: a training set (50% of the original sample, N = 

23,849 students), a validation set (25% of the original sample, N = 11,925 students), and a test 

set (the remaining 25% of the original sample, N = 11,924 students). The logistic regression 

models were tested in the training phase to investigate the best model fit and parameters. Checks 

to the model fit with the chosen parameters were then performed with the validation set, and 

further refinements to the model were made to achieve a better fit.  The final chosen model from 

the validation set was then tested using the test dataset. Although a detailed description of 

findings is provided for both the training and validation sets, hypothesis testing and conclusions 

of the tests were performed utilizing the regression model findings from the test dataset.  

 There are many ways to check model fit. A popular fit test is the Hosmer-Lemeshow 

Goodness of Fit Test (H-L Test; Hosmer & Lemeshow, 2000). However, the test is very sensitive 

to large sample sizes and will return significant findings, meaning the model is not a good fit, for 

very large samples (Kramer & Zimmerman, 2007). All of the logistic regression models built in 
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this study returned H-L Test p-values of < .0005. Therefore, the H-L Tests are not reported in the 

results. However, the models were good fits according to other criteria, namely the Omnibus 

Tests of Model Coefficients and the percent in correct classification percentages. Cox and 

Nagelkerke pseudo R-squared values are also presented. Finally, a likelihood ratio test using the 

-2 log likelihood values (deviance) between the full and reduced models derived inside the 

validation set were compared to check that reduction in the number of parameters did not affect 

the fit of the models, i.e. that removal of some predictors did not remove important information 

from the models. If a particular likelihood ratio test between two models returned non-significant 

findings, then the model with the lesser number of predictors was chosen to preserve model 

parsimony and was used with the test dataset. If the findings were significant, then the model 

with the greater number of predictors was retained and used in the test dataset. During the 

analyses with the training set, the -2 log likelihood values were reported, but the researcher made 

the determination on the variables to use in the validation set based on extant theory and 

knowledge, the initial model findings, and the predictive capacity of each independent variable 

in a given model (based on odds ratios and p-values of each predictor) rather than the -2 log 

likelihood values of the models. The reason the model fit was not tested with comparison of the  

-2 log likelihood values in the training dataset was that the -2 log likelihood value is also 

sensitive to sample size (Pampel, 2000). Since the training set included twice as many records as 

the validation and test sets, and the first set of validation models included the same specifications 

as the second set of training models, the statistical comparisons of model fit were better done 

inside the validation data set since it included a similar number of records to the test set.  

 Training Set – Initial Variable Specification. The two initial logistic regression 

analyses were performed using the training dataset (N = 23,849 students). The first logistic 
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regression included the dependent variable of alcohol use, which was coded as 0 = never used 

alcohol and 1 = used alcohol at least once in lifetime. The second logistic regression included the 

dependent variable of marijuana use, which was coded as 0 = never used marijuana and 1 = used 

marijuana at least once in lifetime. A total of 24 independent variables were included in the first 

set of logistic regression models: (a) gender (coded as 0 = female and 1 = male); (b) age (a 

continuous variable ranging from 12 to 18, this variable was mean centered); (c) socio-economic 

status (coded as 0 = not low SES, 1 = low SES) the SES variable was derived from a variable 

representing if a student received a free lunch or not. Students who received free lunches were 

coded as 1 = low SES; e) five dummy coded race variables (representing American Indian, 

Black, Asian, Pacific Islander, and multiple races). Each dummy coded variable was coded as 0 

or 1 depending on the students’ race. White was used as the reference variable for race; (f) 

ethnicity (coded as 0 = not Hispanic or Latino, and 1 = Hispanic or Latino); (g) mother’s level of 

education (coded into two categories of 0 = higher education (the aggregate of some college 

through graduate or professional) and 1 = lower education (the aggregate of 8th grade or less 

through completed high school or GED); (h) five  structured activities variables (representing 

sports, performing arts, volunteering, academic clubs, and other). Each dummy coded variable 

was coded as 0 or 1 depending on the students’ membership in a particular structured activity; (i) 

three dummy coded school-sponsored activities (representing student government, newspaper, 

and tutoring. Each dummy coded variable was coded as 0 or 1 depending on the students’ 

membership in a particular school-sponsored activity); (j) three ordinal social norm variables 

representing the participants’ views on how cool they would be perceived if they participated in 

the use of alcohol, the use of marijuana, and/or volunteering (each of the three social norm 

variables was coded as 1 = no or very little chance, 2 = little chance, 3 = some chance, 4 = pretty 
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good chance, and 5 = very good chance); and (k) three ordinal direct peer influence variables 

representing the number of close friends the youth has that have participated in structured 

activities, the use of alcohol, and the use of marijuana (each of the three direct peer influence 

variables was coded as 0 = 0 friends, 1 = 1 friend, 2 = 2 friends, 3 = 3 friends, and 4 = 4 friends). 

 Initial training model results for the dependent variable of alcohol use. While outcomes 

from the training set are highlighted below, these descriptions are intended to reflect the model 

building and testing process and do not reflect findings supporting hypothesis testing. The 

training set (N = 23,849) and the full variables specification as described above were included in 

the logistic regression for the dependent variable of alcohol use. Table 4 presents the results of 

the first logistic regression model performed with the dependent variable of alcohol use, using 

the training dataset. 

The Omnibus Tests of Model Coefficients gives an indication of how well the model 

performs over and above results that would be obtained for a model with no predictors entered 

(an intercept only model). The test was statistically significant χ2 (24) = 4751.71, p < .0005, 

indicating that the predictors, as a set, reliably differentiated between those who used alcohol and 

those who did not. Therefore, goodness-of-fit was indicated for this model. Variability of the 

model was assessed using two statistics, Cox and Snell R-Square (R2 = .343) and Nagelkerke R-

Square (R2 = .459). Percentage accuracy in classification (PAC) of the correct outcome category 

of alcohol use for the predictors in the model was 77.9%, an improvement over the base model 

constant only (no predictors, all cases reported no alcohol use) percentage correct of 53.8%. The 

-2 log likelihood value of the model was 10,850.05. 

 Wald statistics indicated that many of the predictors contributed significantly to the 

model. Gender was significant, OR = 0.83, 95% CI for OR = (0.75, 0.91); p < .0005. The odds 
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ratio for the gender variable indicated that the odds of a male student using alcohol at least once 

in his lifetime is .83 the odds of a female student, when controlling for all other variables in the 

model. The mean centered age variable was significant, OR = 1.19, 95% CI for OR = (1.14, 

1.24); p < .0005. The odds ratio for the age variable indicated that the odds of a student 

participating in the use of alcohol are 1.19 times greater for each 1-year increase from the mean 

centered age of 14.5 years, when controlling for all other variables in the model.  

 Race = Pacific Islander was significant, OR = 0.67, 95% CI for OR = (0.42, 1.07); p = 

.048. The odds ratio indicated that the odds of a Pacific Islander student participating in the use 

of alcohol were 0.67 times the odds of a White student, when controlling for all other variables 

in the model. Race = multiple was also significant, OR = 1.20, 95% CI for OR = (1.02, 1.42); p = 

.016. The odds ratio for the dummy coded race variable indicated that the odds of a student 

participating in the use of alcohol are 1.20 times greater for students of multiple races, when 

compared to White students, when controlling for all other variables in the model. Ethnicity was 

significant, OR = 1.25, 95% CI for OR = (1.11, 1.40); p < .0005. The odds ratio for the ethnicity 

variable indicated that the odds of a student participating in the use of alcohol are 1.25 times 

greater for Hispanic students when compared to non-Hispanic students, when controlling for all 

other variables in the model.  Mother’s level of education was significant, OR = 1.13, 95% CI 

for OR = (1.01, 1.25); p = .015. The odds ratio for the mother’s level of education variable 

indicated that the odds of a student participating in the use of alcohol are 1.13 times greater for 

students with mothers who had a lower level of education, when controlling for all other 

variables in the model.   

 Four of the structured activities variables were significant: structured activities = sports 

(OR = 1.09, 95% CI for OR = (0.99, 1.21); p = .048); structured activities = volunteering (OR = 
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0.84, 95% CI for OR = (0.74, 0.94); p = .002); structured activities = clubs (OR = 0.78, 95% CI 

for OR = (0.68, 0.89); p < .0005); and structured activities = other (OR = 1.12, 95% CI for OR = 

(1.00, 1.25); p = .026). Two of the social norm influence variables were significant: social norm 

influence - alcohol (OR = 1.17, 95% CI for OR = (1.11, 1.23); p < .0005), and social norm 

influence - marijuana (OR = 1.11, 95% CI for OR = (1.06, 1.17); p < .0005). Lastly, all three 

direct peer influence variables were significant: direct peer influence - structured activities (OR = 

0.93, 95% CI for OR = (0.89, 0.96); p < .0005), direct peer influence - alcohol (OR = 2.00, 95% 

CI for OR = (1.92, 2.09); p < .0005), and direct peer influence - marijuana (OR = 1.22, 95% CI 

for OR = (1.17, 1.28); p < .0005).  

 Initial training model results for the dependent variable of marijuana use. Table 5 

presents the results of the first logistic regression model performed with the dependent variable 

of marijuana use, using the training dataset. The training set (N = 23,849) and the full variables 

specification as described above were included in the logistic regression for the dependent 

variable of marijuana use. The Omnibus Tests of Model Coefficients was statistically significant 

χ2 (24) = 5228.68, p < .0005, indicating that the predictors, as a set, reliably differentiated 

between those who used marijuana and those who did not. Therefore, goodness-of-fit was 

indicated for this model. 

 Variability of the model was assessed using two statistics, Cox and Snell R-Square (R2 = 

.371) and Nagelkerke R-Square (R2 = .556). Percentage accuracy in classification (PAC) of the 

correct outcome category of marijuana use for the predictors in the model was 86.0%, an 

improvement over the base model constant only (no predictors, all cases reported no marijuana 

use) percentage correct of 76.0%. The -2 log likelihood value of model was 7,188.07.  
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 Wald statistics indicated that many of the predictors contributed significantly to the 

model. The mean centered age variable was significant, OR = 1.38, 95% CI for OR = (1.31, 

1.47); p < .0005. The odds ratio for the age variable indicated that the odds of a student 

participating in the use of marijuana are 1.38 times greater for each 1-year increase in the mean 

centered age variable, when controlling for all other variables in the model. Socioeconomic 

status (SES) was significant, OR = 1.39, 95% CI for OR = (1.22, 1.59); p < .0005. The odds ratio 

for the SES variable indicated that the odds of a student participating in the use of marijuana are 

1.39 times greater for students who were coded as low SES, when compared to students who 

were coded as “not low” SES, when controlling for all other variables in the model. Race = 

multiple was also significant, OR = 1.39, 95% CI for OR = (1.14, 1.71); p = .001. The odds ratio 

for the dummy coded race variable indicated that the odds of a student participating in the use of 

marijuana are 1.39 times greater for students of multiple races, when compared to White 

students, when controlling for all other variables in the model. Mother’s level of education was 

significant, OR = 1.23, 95% CI for OR = (1.09, 1.40); p = .001. The odds ratio for the mother’s 

level of education variable indicated that the odds of a student participating in the use of 

marijuana are 1.23 times greater for students with mothers who had a lower level of education, 

when controlling for all other variables in the model.   

 Three of the structured activities variables were significant: structured activities = 

performing arts (OR = 0.85, 95% CI for OR = (0.73, 0.99); p = .017); structured activities = 

volunteering (OR = 0.81, 95% CI for OR = (0.69, 0.95); p = .004); and structured activities = 

clubs (OR = 0.82, 95% CI for OR = (0.68, 0.99); p = .017).  Two of the social norms variables 

were significant: social norm influence - alcohol (OR = 0.83, 95% CI for OR = (0.77, 0.88); p < 

.0005), and social norm influence - marijuana (OR = 1.57, 95% CI for OR = (1.48, 1.67); p < 
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.0005). Lastly, all three direct peer influence variables were significant: direct peer influence - 

structured activities (OR = 0.89, 95% CI for OR = (0.86, 0.93); p < .0005); direct peer influence 

- alcohol (OR = 1.28, 95% CI for OR = (1.22, 1.35); p < .0005); and direct peer influence - 

marijuana (OR = 2.18, 95% CI for OR = (2.07, 2.30); p < .0005).   
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Table 4 

First Multiple Logistic Regression Analysis of Alcohol Use Regressed on Independent Variables 

of Study using the Training Dataset (N = 11,301) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender -0.19 0.05 14.00 <.0005 0.83 0.75 0.91 

Age (mean centered) 0.17 0.02 57.28 <.0005 1.19 1.14 1.24 

Socioeconomic status (SES) 0.06 0.06 1.31 .126 1.07 0.96 1.19 

Race = American Indian -0.03 0.10 0.06 .403 0.98 0.80 1.19 

Race = Black 0.03 0.10 0.10 .375 1.03 0.84 1.27 

Race = Asian 0.12 0.13 0.83 .181 1.12 0.88 1.44 

Race = Pacific Islander -0.40 0.24 2.78 .048 0.67 0.42 1.07 

Race = multiple 0.18 0.09 4.64 .016 1.20 1.02 1.42 

Ethnicity 0.22 0.06 14.30 <.0005 1.25 1.11 1.40 

Mother’s level of education 0.12 0.05 4.75 .015 1.13 1.01 1.25 

SA activities = sports 0.09 0.05 2.77 .048 1.09 0.99 1.21 

SA activities = performing arts -0.06 0.06 1.01 .158 0.94 0.84 1.06 

SA activities = volunteering -0.18 0.06 8.85 .002 0.84 0.74 0.94 

SA activities = academic clubs -0.25 0.07 13.23 <.0005 0.78 0.68 0.89 

SA activities = other 0.11 0.06 3.82 .026 1.12 1.00 1.25 

SS activities = student government 0.06 0.32 0.03 .432 1.06 0.56 1.98 

SS activities = newspaper 0.00 0.32 0.00 .499 1.00 0.53 1.89 

SS activities = tutoring 0.17 0.19 0.84 .180 1.19 0.82 1.71 

Social norm influence-alcohol 0.16 0.03 31.81 <.0005 1.17 1.11 1.23 

Social norm influence-marijuana 0.10 0.03 16.58 <.0005 1.11 1.06 1.17 

Social norm influence-volunteering -0.03 0.02 2.64 .052 0.97 0.93 1.01 

Direct peer influence-school activities -0.08 0.02 17.76 <.0005 0.93 0.89 0.96 

Direct peer influence-alcohol 0.69 0.02 1004.26 <.0005 2.00 1.92 2.09 

Direct peer influence-marijuana 0.20 0.02 71.78 <.0005 1.22 1.17 1.28 

Constant -1.69 0.10 294.02 <.0005 0.18 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; Reference category for School-

Sponsored Activities (SS) = None; B = intercept; SE B = standard error of the intercept; p = one-sided level of 

significance. 
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Table 5 

First Multiple Logistic Regression Analysis of Marijuana Use Regressed on Independent 

Variables of Study using the Training Dataset (N = 11,265) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender -0.07 0.06 1.16 .281 0.93 0.82 1.06 

Age (mean centered) 0.33 0.03 121.84 <.0005 1.38 1.31 1.47 

Socioeconomic status (SES) 0.33 0.07 23.44 <.0005 1.39 1.22 1.59 

Race = American Indian 0.66 0.12 32.40 <.0005 1.93 1.54 2.41 

Race = Black 0.08 0.13 0.45 .251 1.08 0.85 1.39 

Race = Asian -0.29 0.19 2.19 .070 0.75 0.52 1.10 

Race = Pacific Islander -0.27 0.29 0.90 .171 0.76 0.44 1.33 

Race = multiple 0.33 0.10 10.18 .001 1.39 1.14 1.71 

Ethnicity 0.02 0.07 0.04 .418 1.02 0.88 1.17 

Mother’s level of education 0.21 0.07 10.31 .001 1.23 1.09 1.40 

SA activities = sports 0.08 0.07 1.42 .117 1.08 0.95 1.23 

SA activities = performing arts -0.17 0.08 4.56 .017 0.85 0.73 0.99 

SA activities = volunteering -0.21 0.08 7.03 .004 0.81 0.69 0.95 

SA activities = academic clubs -0.20 0.09 4.48 .017 0.82 0.68 0.99 

SA activities = other 0.11 0.08 2.15 .071 1.12 0.96 1.29 

SS activities = student government -0.13 0.42 0.10 .379 0.88 0.38 2.01 

SS activities = newspaper -0.34 0.46 0.54 .232 0.71 0.29 1.76 

SS activities = tutoring 0.02 0.23 0.01 .461 1.02 0.66 1.60 

Social norm influence-alcohol -0.19 0.03 33.14 <.0005 0.83 0.77 0.88 

Social norm influence-marijuana 0.45 0.03 228.63 <.0005 1.57 1.48 1.67 

Social norm influence-volunteering 0.02 0.03 0.74 .195 1.02 0.97 1.08 

Direct peer influence-school activities -0.11 0.02 25.22 <.0005 0.89 0.86 0.93 

Direct peer influence-alcohol 0.25 0.03 92.85 <.0005 1.28 1.22 1.35 

Direct peer influence-marijuana 0.78 0.03 906.70 <.0005 2.18 2.07 2.30 

Constant -3.67 0.13 784.18 <.0005 0.03 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; Reference category for School-

Sponsored Activities (SS) = None; B = intercept; SE B = standard error of the intercept; p = one-sided level of 

significance. 
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 Training Set – Second Model Set Variable Specification. After the two initial training 

models were assessed, it was determined that all three school-sponsored activities variables, 

along with the community-sponsored activity variable of “other” could be removed from both of 

the models. The school-sponsored activities variables were not significant in either model. The 

community-sponsored activities = other variable was not specific to the research hypotheses, and 

was not significant in the model using the dependent variable of marijuana use. A check of the 

bi-variate correlations of alcohol use, marijuana use, the school-sponsored activities, and the 

community-sponsored activity = other variable were very small with a magnitude of less than r = 

.10 (see Appendix B). The very low correlations suggested little association between the 

variables. Under the law of parsimony, the removal of these variables could lead to a better 

model fit and possibly allow for better estimation on the effects of the remaining variables.  

 Thus, a second set of logistic regressions were performed using the training dataset and 

the reduction in variables. The dependent variables were the same as in the previous models: 

alcohol use (coded as 0 = never used alcohol and 1 = used alcohol at least once in lifetime), and 

marijuana use (coded as 0 = never used marijuana and 1 = used marijuana at least once in 

lifetime). A total of 20 independent variables were included in the second set of logistic 

regression models. Independent variables included in the second set of models were identical to 

the variables included in the first set of models, with the exception of the community-sponsored 

activities = other variable and the three school-sponsored activities variables which were 

removed from analysis. 

 Second training model results for the dependent variable of alcohol use. Table 6 

presents the results of the second training logistic regression model performed with the 

dependent variable of alcohol use. The training set (N = 23,849) and the variables specification 
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using the 20 remaining variables were included in the logistic regression for the dependent 

variable of alcohol use.   

 The Omnibus Tests of Model Coefficients was statistically significant χ2 (20) = 4768.01, 

p < .0005, indicating that the predictors, as a set, reliably differentiated between those who used 

alcohol and those who did not. Therefore, goodness-of-fit was indicated for this model. 

Variability of the model was assessed using two statistics, Cox and Snell R-Square (R2 = .343) 

and Nagelkerke R-Square (R2 = .458). Percentage accuracy in classification (PAC) of the correct 

outcome category of alcohol use for the predictors in the model was 77.8%, an improvement 

over the base model constant only (no predictors, all cases reported no alcohol use) percentage 

correct of 53.8%. The -2 log likelihood value of the reduced model was 10,897.82.  

 Wald statistics indicated that many of the predictors contributed significantly to the 

model (see Table 6). Many of the independent variables that were significant predictors of 

alcohol use in the first model were also significant in the second model. Furthermore, odds ratios 

for the significant predictors were very similar to the initial model. There was one difference in 

the models, namely, the variable of community-sponsored activities = sports was no longer a 

significant predictor of alcohol use.  

 Second training model results for the dependent variable of marijuana use. Refer to 

Table 7 for presentation of results from the second logistic regression model performed with the 

dependent variable of marijuana use, using the training dataset. The training set (N = 23,849) and 

the variables specification using the 20 remaining variables were included in the logistic 

regression for the dependent variable of marijuana use. The Omnibus Tests of Model 

Coefficients was statistically significant χ2 (20) = 5247.59, p < .0005, indicating that the 

predictors, as a set, reliably differentiated between those who used marijuana and those who did 
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not. Therefore, goodness-of-fit was indicated for this model. Variability of the model was 

assessed using two statistics, Cox and Snell R-Square (R2 = .371) and Nagelkerke R-Square (R2 = 

.556). Percentage accuracy in classification (PAC) of the correct outcome category of marijuana 

use for the predictors in the model was 86.1%, an improvement over the base model constant 

only (no predictors, all cases reported no marijuana use) percentage correct of 76%. The -2 log 

likelihood value of the reduced model was 7,218.57.  

 All of the independent variables that were significant predictors of marijuana use in the 

first model were also significant predictors of marijuana use in the second model. Furthermore, 

odds ratios for the significant predictors were very similar to the initial model.  
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Table 6 

Second Multiple Logistic Regression Analysis of Alcohol Use Regressed on Independent 

Variables of Study using the Training Dataset (N = 11,349) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender -0.19 0.05 14.69 <.0005 0.82 0.75 0.91 

Age (mean centered) 0.17 0.02 58.90 <.0005 1.19 1.14 1.24 

Socioeconomic status (SES) 0.06 0.06 1.19 .138 1.06 0.95 1.19 

Race = American Indian -0.02 0.10 0.04 .426 0.98 0.81 1.19 

Race = Black 0.01 0.10 1.01 .469 1.01 0.82 1.24 

Race = Asian 0.12 0.13 0.92 .169 1.13 0.88 1.45 

Race = Pacific Islander -0.40 0.24 2.76 .048 0.67 0.42 1.07 

Race = multiple 0.19 0.09 4.83 .014 1.21 1.02 1.43 

Ethnicity 0.22 0.06 14.20 <.0005 1.25 1.11 1.40 

Mother’s level of education 0.12 0.05 4.81 .014 1.13 1.01 1.25 

SA activities = sports 0.08 0.05 2.22 .069 1.08 0.98 1.19 

SA activities = performing arts -0.05 0.06 0.81 .184 0.95 0.85 1.06 

SA activities = volunteering -0.15 0.06 6.67 .005 0.86 0.76 0.96 

SA activities = academic clubs -0.25 0.07 12.92 <.0005 0.78 0.68 0.89 

Social norm influence-alcohol 0.16 0.03 31.77 <.0005 1.17 1.11 1.23 

Social norm influence-marijuana 0.11 0.03 17.08 <.0005 1.11 1.06 1.17 

Social norm influence-volunteering -0.03 0.02 2.48 .058 0.97 0.93 1.01 

Direct peer influence-school activities -0.07 -0.02 16.80 <.0005 0.93 0.90 0.96 

Direct peer influence-alcohol 0.69 0.02 1005.85 <.0005 2.00 1.92 2.09 

Direct peer influence-marijuana 0.20 0.02 72.79 <.0005 1.22 1.17 1.28 

Constant -1.67 0.10 293.48 <.0005 0.19 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; B = intercept; SE B = standard error of 

the intercept; p = one-sided level of significance. 
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Table 7 

Second Multiple Logistic Regression Analysis of Marijuana Use Regressed on Independent 

Variables of Study using the Training Dataset (N = 11,313) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender -0.07 0.06 1.08 .149 0.94 0.83 1.06 

Age (mean centered) 0.33 0.03 124.46 <.0005 1.39 1.31 1.47 

Socioeconomic status (SES) 0.33 0.07 23.29 <.0005 1.39 1.22 1.59 

Race = American Indian 0.65 0.12 32.25 <.0005 1.92 1.53 2.41 

Race = Black 0.08 0.12 0.67 .272 1.08 0.85 1.37 

Race = Asian -0.29 0.19 2.30 .065 0.75 0.51 1.09 

Race = Pacific Islander -0.28 0.29 0.95 .165 0.76 0.43 1.32 

Race = multiple 0.33 0.10 9.96 .001 1.39 1.13 1.70 

Ethnicity 0.02 0.07 0.10 .379 1.02 0.89 1.18 

Mother’s level of education 0.21 0.07 10.18 .001 1.23 1.08 1.40 

SA activities = sports 0.07 0.07 1.25 .132 1.08 0.95 1.22 

SA activities = performing arts -0.15 0.08 3.65 .028 0.86 0.74 1.00 

SA activities = volunteering -0.19 0.08 5.67 .009 0.83 0.71 0.97 

SA activities = academic clubs -0.18 0.09 3.84 .025 0.83 0.69 1.00 

Social norm influence-alcohol -0.19 0.03 32.65 <.0005 0.83 0.78 0.88 

Social norm influence-marijuana 0.45 0.03 228.45 <.0005 1.57 1.48 1.67 

Social norm influence-volunteering 0.02 0.03 0.70 .201 1.02 0.97 1.08 

Direct peer influence-school activities -0.11 0.02 23.78 <.0005 0.90 0.86 0.94 

Direct peer influence-alcohol 0.25 0.03 96.12 <.0005 1.28 1.22 1.35 

Direct peer influence-marijuana 0.78 0.03 912.82 <.0005 2.18 2.08 2.30 

Constant -3.66 0.13 795.66 <.0005 0.03 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; B = intercept; SE B = standard error of 

the intercept; p = one-sided level of significance. 
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 Validation Set – Initial Variable Specifications. It was determined that the regression 

models derived using the training dataset were a reasonable fit for the data, and that no further 

changes would be made on the training set models. The model specifications of the second set of 

regressions using the training set were used to build models with the validation set (N = 11,925) 

to further assess model fit.  The dependent variables were the same as in the training dataset: 

alcohol use (coded as 0 = never used alcohol and 1 = used alcohol at least once in lifetime), and 

marijuana use (coded as 0 = never used marijuana and 1 = used marijuana at least once in 

lifetime). The same 20 independent variables from the second set of regressions using the 

training data were included in the logistic regression models using the validation dataset. 

 Initial validation model results for the dependent variable of alcohol use. Table 8 

presents the results of the first logistic regression model performed with the dependent variable 

of alcohol use, using the validation dataset. The validation set (N = 11,925) and the variable 

specification using the same 20 predictor variables as the second models of the training set were 

included in the logistic regression for the dependent variable of alcohol use. The Omnibus Tests 

of Model Coefficients was statistically significant χ2 (20) = 2376.24, p < .0005, indicating that 

the predictors, as a set, reliably differentiated between those who used alcohol and those who did 

not. Therefore, goodness-of-fit was indicated for this model. 

 Variability of the model was assessed using two statistics, Cox and Snell R-Square (R2 = 

.341) and Nagelkerke R-Square (R2 = .456). Percentage accuracy in classification (PAC) of the 

correct outcome category of alcohol use for the predictors in the model was 77.5%, an 

improvement over the base model constant only (no predictors, all cases reported no alcohol use) 

percentage correct of 54.2%. The -2 log likelihood value of the model was 5,481.83.  
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 Wald statistics indicated that many of the predictors contributed significantly to the 

model. Many of the independent variables that were significant predictors of alcohol use in the 

second model using the training dataset were also significant predictors of alcohol use in this 

model. Furthermore, odds ratios for the significant predictors were very similar to the previous 

model. There were some differences in the models, namely: the variable of gender was no longer 

a significant predictor of alcohol use, socioeconomic status (SES) was a newly significant 

predictor of alcohol use, race = Black was a newly significant predictor of alcohol use, race = 

Pacific Islander was no longer a significant predictor of alcohol use, ethnicity was no longer a 

significant predictor of alcohol use, and structured activities = volunteering was no longer a 

significant predictor of alcohol use. As mentioned, socioeconomic status (SES) was a newly 

significant predictor of alcohol use (OR = 1.19, 95% CI for OR = (1.03, 1.39); p = .012). The 

odds ratio for the SES variable indicated that the odds of a student using alcohol are 1.19 times 

greater for students who are classified as low SES when compared to students who were not 

classified as low SES, when controlling for all other variables in the model. Race = Black was 

also newly significant, OR = 0.73, 95% CI for OR = (0.55, 0.96); p = .014. The odds ratio 

indicated that the odds of a student participating in the use of alcohol are 0.73 times the odds of 

White students, when controlling for all other variables in the model.   

 Initial validation model results for the dependent variable of marijuana use. Table 

9 presents the results of the first logistic regression model performed with the dependent variable 

of marijuana use, using the validation dataset. The validation set (N = 11,925) and the variable 

specification using the same 20 predictor variables as the second models of the training set were 

included in the logistic regression for the dependent variable of marijuana use. The Omnibus 

Tests of Model Coefficients was statistically significant χ2 (20) = 2571.72, p < .0005, indicating 
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that the predictors, as a set, reliably differentiated between those who used marijuana and those 

who did not. Therefore, goodness-of-fit was indicated for this model. Variability of the model 

was assessed using two statistics, Cox and Snell R-Square (R2 = .364) and Nagelkerke R-Square 

(R2 = .548). Percentage accuracy in classification (PAC) of the correct outcome category of 

marijuana use for the predictors in the model was 86.1%, an improvement over the base model 

constant only (no predictors, all cases reported no marijuana use) percentage correct of 76.4%. 

The -2 log likelihood value of the model was 3,632.39. 

 Wald statistics indicated that many of the predictors contributed significantly to the 

model. Many of the independent variables that were significant predictors of marijuana use in the 

second model using the training dataset were also significant predictors of marijuana use in this 

model with the validation set. Furthermore, odds ratios for the significant predictors were very 

similar to the second training model. There were some differences between the two models, 

namely: the variable of race = American Indian was no longer a significant predictor of 

marijuana use, the variable of race = multiple was no longer a significant predictor of marijuana 

use; the variable of structured activities = performing arts was no longer a significant predictor of 

marijuana use, the variable of structured activities = volunteering was no longer a significant 

predictor of marijuana use, and the variable of structured activities = clubs was no longer a 

significant predictor of marijuana use.  
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Table 8 

First Multiple Logistic Regression Analysis of Alcohol Use Regressed on Independent Variables 

of Study using the Validation Dataset (N = 5,697) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender -0.06 0.07 0.76 .193 0.94 0.82 1.08 

Age (mean centered) 0.20 0.03 39.28 <.0005 1.22 1.14 1.29 

Socioeconomic status (SES) 0.18 0.08 5.19 .012 1.19 1.03 1.39 

Race = American Indian -0.10 0.14 0.45 .253 0.91 0.69 1.20 

Race = Black -0.32 0.15 4.90 .014 0.73 0.55 0.96 

Race = Asian -0.19 0.18 1.10 .148 0.83 0.58 1.18 

Race = Pacific Islander -0.25 0.34 0.53 .234 0.78 0.40 1.52 

Race = multiple 0.32 0.12 7.18 .004 1.38 1.09 1.74 

Ethnicity 0.12 0.08 2.15 .072 1.13 0.96 1.33 

Mother’s level of education 0.23 0.07 9.96 .001 1.26 1.09 1.46 

SA activities = sports -0.02 0.07 0.07 .396 0.98 0.85 1.13 

SA activities = performing arts 0.08 0.08 1.11 .147 1.09 0.93 1.27 

SA activities = volunteering -0.04 0.08 0.17 .340 0.97 0.82 1.14 

SA activities = academic clubs -0.31 0.10 10.13 .001 0.73 0.60 0.89 

Social norm influence-alcohol 0.13 0.04 11.99 .001 1.14 1.06 1.23 

Social norm influence-marijuana 0.15 0.04 16.98 <.0005 1.16 1.08 1.25 

Social norm influence-volunteering -0.04 0.03 1.94 .082 0.96 0.91 1.02 

Direct peer influence-school activities -0.11 0.03 19.37 <.0005 0.89 0.85 0.94 

Direct peer influence-alcohol 0.68 0.03 489.09 <.0005 1.98 1.86 2.10 

Direct peer influence-marijuana 0.19 0.03 32.68 <.0005 1.21 1.13 1.29 

Constant -1.67 0.14 138.82 <.0005 0.19 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; B = intercept; SE B = standard error of 

the intercept; p = one-sided level of significance. 
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Table 9 

First Multiple Logistic Regression Analysis of Marijuana Use Regressed on Independent 

Variables of Study using the Validation Dataset (N = 5,676) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender 0.10 0.09 1.31 .127 1.11 0.93 1.32 

Age (mean centered) 0.36 0.04 78.52 <.0005 1.44 1.33 1.56 

Socioeconomic status (SES) 0.25 0.10 6.71 .005 1.28 1.06 1.54 

Race = American Indian 0.16 0.17 0.96 .163 1.18 0.85 1.63 

Race = Black 0.27 0.17 2.46 .059 1.31 0.94 1.82 

Race = Asian -0.17 0.26 0.43 .256 0.84 0.50 1.41 

Race = Pacific Islander -0.07 0.39 0.04 .424 0.93 0.44 1.98 

Race = multiple 0.24 0.15 2.65 .052 1.27 0.95 1.68 

Ethnicity 0.01 0.10 0.01 .458 1.01 0.83 1.23 

Mother’s level of education 0.18 0.09 4.07 .022 1.20 1.01 1.43 

SA activities = sports -0.07 0.09 0.55 .230 0.93 0.78 1.12 

SA activities = performing arts 0.07 0.11 0.49 .242 1.08 0.88 1.32 

SA activities = volunteering -0.17 0.11 2.36 .062 0.84 0.68 1.05 

SA activities = academic clubs -0.19 0.13 2.07 .075 0.83 0.64 1.07 

Social norm influence-alcohol -0.12 0.05 6.08 .007 0.89 0.81 0.98 

Social norm influence-marijuana 0.38 0.04 82.35 <.0005 1.47 1.35 1.59 

Social norm influence-volunteering 0.01 0.04 0.14 .353 1.02 0.94 1.09 

Direct peer influence-school activities -0.17 0.03 28.14 <.0005 0.85 0.80 0.90 

Direct peer influence-alcohol 0.18 0.04 23.34 <.0005 1.19 1.11 1.28 

Direct peer influence-marijuana 0.83 0.04 501.91 <.0005 2.29 2.13 2.47 

Constant -3.47 0.19 352.35 <.0005 0.03 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; B = intercept; SE B = standard error of 

the intercept; p = one-sided level of significance. 
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 Validation Set – Second Model Set Variable Specification. After the initial validation 

models were assessed, it was determined that two of the dummy coded race variables (a) race = 

Asian, and (b) race = Pacific Islander, could be aggregated into one group (Asian/Pacific 

Islander). The frequencies for these race categories were very small relative to the entire sample 

and these variables were not significant in any of the previous models. Furthermore, the 

aggregation of these variables may lead to a parsimonious and better model fit.  

 Thus, a second set of logistic regressions were performed using the validation dataset. 

The dependent variables were the same as in the previous models: alcohol use (coded as 0 = 

never used alcohol and 1 = used alcohol at least once in lifetime), and marijuana use (coded as 0 

= never used marijuana and 1 = used marijuana at least once in lifetime). A total of 19 

independent variables were included in the second set of logistic regression models. Independent 

variables included in the second set of validation models were identical to the variables included 

in the first set of validation models, with the exception of the merged race variable referred to as 

race = Asian/Pacific Islander. 

 Second validation model results for the dependent variable of alcohol use. Table 10 

presents the results of the second logistic regression model performed with the dependent 

variable of alcohol use, using the validation dataset. The validation set (N = 11,925) and the 

variable specification using the 19 predictor variables were included in the logistic regression for 

the dependent variable of alcohol use. The Omnibus Tests of Model Coefficients was statistically 

significant χ2 (19) = 2376.24, p < .0005, indicating that the predictors, as a set, reliably 

differentiated between those who used alcohol and those who did not. Therefore, goodness-of-fit 

was indicated for this model. 
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 Variability of the model was assessed using two statistics, Cox and Snell R-Square (R2 = 

.341) and Nagelkerke R-Square (R2 = .456). Percentage accuracy in classification (PAC) of the 

correct outcome category of alcohol use for the predictors in the model was 77.5%, an 

improvement over the base model constant only (no predictors, all cases reported no alcohol use) 

percentage correct of 54.2%. The -2 log likelihood value of the reduced model was 5,481.86. A 

likelihood ratio test was performed to check for significant differences between the full and 

reduced alcohol models built with the validation data set. Results were not statistically 

significant, χ2(1) = 0.03, p = .138. Since the likelihood ratio test statistic was not statistically 

significant, the models were determined to not be significantly different and the reduced model 

with the aggregated variable of race = Asian/Pacific Islander was analyzed with the test dataset. 

Wald statistics indicated that many of the predictors contributed significantly to the model. All of 

the independent variables that were significant predictors of alcohol use in the first validation 

model were also significant predictors of alcohol use in the second validation model. 

Furthermore, odds ratios for the significant predictors were very similar to the previous model.  

 Second validation model results for the dependent variable of marijuana use. Table 11 

presents the results of the second logistic regression model performed with the dependent 

variable of marijuana use, using the validation dataset. The Omnibus Tests of Model Coefficients 

was statistically significant χ2 (19) = 2571.68, p < .0005, indicating that the predictors, as a set, 

reliably differentiated between those who used marijuana and those who did not. Therefore, 

goodness-of-fit was indicated for this model. Variability of the model was assessed using two 

statistics, Cox and Snell R-Square (R2 = .364) and Nagelkerke R-Square (R2 = .548). Percentage 

accuracy in classification (PAC) of the correct outcome category of marijuana use for the 

predictors in the model was 86.1%, an improvement over the base model constant only (no 
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predictors, all cases reported no marijuana use) percentage correct of 76.4%. The -2 log 

likelihood value of the reduced model was 3,632.43. A likelihood ratio test was performed to 

check for significant differences between the full and reduced marijuana models built with the 

validation data set. Results were not statistically significant, χ2(1) = 0.04, p = .159. Since the 

likelihood ratio test statistic was not statistically significant, the models were determined to not 

be significantly different and the reduced model with the aggregated variable of race = 

Asian/Pacific Islander was analyzed with the test dataset. Wald statistics indicated that many of 

the predictors contributed significantly to the model. All of the independent variables that were 

significant predictors of marijuana use in the first validation model were also significant 

predictors of marijuana use in the second validation model. Furthermore, odds ratios for the 

significant predictors were very similar to the previous model.  
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Table 10 

Second Multiple Logistic Regression Analysis of Alcohol Use Regressed on Independent 

Variables of Study using the Validation Dataset (N = 5,697) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender -0.06 0.07 0.75 .193 0.94 0.82 1.08 

Age (mean centered) 0.20 0.03 39.27 <.0005 1.22 1.14 1.29 

Socioeconomic status (SES) 0.18 0.08 5.17 .012 1.19 1.02 1.38 

Race = American Indian -0.10 0.14 0.44 .253 0.91 0.69 1.20 

Race = Black -0.32 0.15 4.90 .014 0.73 0.55 0.96 

Race = Asian/Pacific Islander -0.20 0.16 1.56 .106 0.82 0.60 1.12 

Race = multiple 0.32 0.12 7.19 .004 1.38 1.09 1.74 

Ethnicity 0.12 0.08 2.13 .072 1.13 0.96 1.33 

Mother’s level of education 0.23 0.07 9.95 .001 1.26 1.09 1.46 

SA activities = sports -0.02 0.07 0.07 .395 0.98 0.85 1.13 

SA activities = performing arts 0.08 0.08 1.11 .146 1.09 0.93 1.27 

SA activities = volunteering -0.03 0.08 0.17 .341 0.97 0.82 1.14 

SA activities = academic clubs -0.31 0.10 10.17 .001 0.73 0.60 0.89 

Social norm influence-alcohol 0.13 0.04 11.97 .001 1.14 1.06 1.23 

Social norm influence-marijuana 0.15 0.04 17.00 <.0005 1.16 1.08 1.25 

Social norm influence-volunteering -0.04 0.03 1.95 .082 0.96 0.91 1.02 

Direct peer influence-school activities -0.11 0.03 19.37 <.0005 0.89 0.85 0.94 

Direct peer influence-alcohol 0.68 0.03 489.10 <.0005 1.98 1.86 2.10 

Direct peer influence-marijuana 0.19 0.03 32.66 <.0005 1.21 1.13 1.29 

Constant -1.67 0.14 138.90 <.0005 0.19 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; B = intercept; SE B = standard error of 

the intercept; p = one-sided level of significance. 
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Table 11 

Second Multiple Logistic Regression Analysis of Marijuana Use Regressed on Independent 

Variables of Study using the Validation Dataset (N = 5,676) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender 0.10 0.09 1.30 .127 1.11 0.93 1.32 

Age (mean centered) 0.36 0.04 78.52 <.0005 1.44 1.33 1.56 

Socioeconomic status (SES) 0.25 0.10 6.75 .005 1.28 1.06 1.54 

Race = American Indian 0.16 0.17 0.96 .164 1.18 0.85 1.63 

Race = Black 0.27 0.17 2.46 .059 1.31 0.94 1.82 

Race = Asian/Pacific Islander -0.14 0.22 0.42 .259 0.87 0.57 1.33 

Race = multiple 0.24 0.15 2.65 .052 1.27 0.95 1.68 

Ethnicity 0.01 0.10 0.01 .454 1.01 0.83 1.24 

Mother’s level of education 0.18 0.09 4.08 .022 1.20 1.01 1.43 

SA activities = sports -0.07 0.09 0.54 .231 0.93 0.78 1.12 

SA activities = performing arts 0.07 0.11 0.48 .244 1.08 0.88 1.32 

SA activities = volunteering -0.17 0.11 2.37 .062 0.84 0.68 1.05 

SA activities = academic clubs -0.19 0.13 2.05 .076 0.83 0.64 1.07 

Social norm influence-alcohol -0.12 0.05 6.06 .007 0.89 0.81 0.98 

Social norm influence-marijuana 0.38 0.04 82.30 <.0005 1.47 1.35 1.59 

Social norm influence-volunteering 0.02 0.04 0.15 .352 1.02 0.94 1.09 

Direct peer influence-school activities -0.17 0.03 28.13 <.0005 0.85 0.80 0.90 

Direct peer influence-alcohol 0.18 0.04 23.37 <.0005 1.19 1.11 1.28 

Direct peer influence-marijuana 0.83 0.04 502.26 <.0005 2.29 2.13 2.47 

Constant -3.47 0.19 353.16 <.0005 0.03 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; B = intercept; SE B = standard error of 

the intercept; p = one-sided level of significance. 
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 Test Dataset – Variable Specifications.  The reduced models derived with the 

validation dataset were a good fit for the data, and no further revisions or improvements were 

made to the model specifications. These models were then computed with the test dataset. The 

findings of the test set models were then used to address the research hypotheses. The dependent 

variables were the same as in the previous models: alcohol use (coded as 0 = never used alcohol 

and 1 = used alcohol at least once in lifetime), and marijuana use (coded as 0 = never used 

marijuana and 1 = used marijuana at least once in lifetime). 

 Test model results for the dependent variable of alcohol use. Table 12 presents the 

results of the logistic regression model performed with the dependent variable of alcohol use, 

using the test dataset. The Omnibus Tests of Model Coefficients was statistically significant χ2 

(19) = 2445.89, p < .0005, indicating that the predictors, as a set, reliably differentiated between 

those who used alcohol and those who did not. Therefore, goodness-of-fit was indicated for this 

model. Variability of the model was assessed using two statistics, Cox and Snell R-Square (R2 = 

.353) and Nagelkerke R-Square (R2 = .472). Percentage accuracy in classification (PAC) of the 

correct outcome category of alcohol use for the predictors in the model was 78.5%, an 

improvement over the base model constant only (no predictors, all cases reported no alcohol use) 

percentage correct of 53.4%. Wald statistics indicated that many of the predictors contributed 

significantly to the model. Many of the independent variables that were significant predictors of 

alcohol use in the second model using the validation dataset were also significant predictors of 

alcohol use in this model. Furthermore, odds ratios for the significant predictors were very 

similar to the previous model. There were some differences in the models, namely: the variable 

of socioeconomic status (SES) was no longer a significant predictor of alcohol use, race = Black 

was no longer a significant predictor of alcohol use, race = multiple was no longer a significant 
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predictor of alcohol use, mother’s level of education was no longer a significant predictor of 

alcohol use, structured activities = performing arts was a newly significant predictor of alcohol 

use, structured activities = clubs was no longer a significant predictor of alcohol use, and social 

norm influence – marijuana was no longer a significant predictor of alcohol use.  

 Only one of the structured activities variables was significant: performing arts (OR = 

0.85, 95% CI for OR = (0.72, 1.00); p = .025). The odds ratio for the structured activity = 

performing arts indicates that the odds of youth reporting using alcohol at least once in their 

lifetime is .85 less for youth who participate in performing arts compared to youth who do not 

participate in a structured afterschool activity, when controlling for all other variables in the 

model.    

 Test model results for the dependent variable of marijuana use. Table 13 presents the 

results of the logistic regression model performed with the dependent variable of marijuana use, 

using the test dataset. The Omnibus Tests of Model Coefficients was statistically significant χ2 

(19) = 2672.18, p < .0005, indicating that the predictors, as a set, reliably differentiated between 

those who used marijuana and those who did not. Therefore, goodness-of-fit was indicated for 

this model. Variability of the model was assessed using two statistics, Cox and Snell R-Square 

(R2 = .380) and Nagelkerke R-Square (R2 = .568). Percentage accuracy in classification (PAC) of 

the correct outcome category of marijuana use for the predictors in the model was 86.1%, an 

improvement over the base model constant only (no predictors, all cases reported no marijuana 

use) percentage correct of 75.9%. Wald statistics indicated that many of the predictors 

contributed significantly to the model. Many of the independent variables that were significant 

predictors of marijuana use in the second model using the validation dataset were also significant 

predictors of marijuana use in this model. Furthermore, odds ratios for the significant predictors 
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were very similar to the previous model. There were some differences in the models, namely: the 

variable of gender was a newly significant predictor of marijuana use, race = American Indian 

was a newly significant predictor of marijuana use, structured activities = volunteering was a 

newly significant predictor of marijuana use, social norm influence – alcohol was no longer a 

significant predictor of marijuana use, and social norm influence – volunteering was a newly 

significant predictor of marijuana use.  

 As mentioned above, gender was significant, OR = 1.26, 95% CI for OR = (1.05, 1.51); p 

= .006. The odds ratio for the gender variable indicated that the odds of a student participating in 

the use of marijuana are 1.26 times greater for male students when compared to female students, 

when controlling for all other variables in the model. Race = American Indian was significant, 

OR = 1.48, 95% CI for OR = (1.08, 2.04); p = .007. The odds ratio for the dummy coded race 

variable of American Indian indicated that the odds of a student participating in the use of 

marijuana are 1.48 times greater for American Indian students, when compared to White 

students, when controlling for all other variables in the model.   

 One of the structured activities variables was significant: structured activities = 

volunteering (OR = 0.74, 95% CI for OR = (0.59, 0.93); p = .005). The odds ratio for the 

structured activity = volunteering indicates that the odds of youth reporting using marijuana at 

least once in their lifetime is .59 less likely for youth who participate in volunteering compared 

to youth who do not participate in a structured afterschool activity, when controlling for all other 

variables in the model.     

  In addition to the significant social norm influence – marijuana variable, social norm 

influence – volunteer was significant (OR = 1.07, 95% CI for OR = (0.99, 1.15); p = .045). The 

odds ratio for the social norms influence – volunteer variable indicated that the odds of a student 
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reporting using marijuana at least once in their lifetime is 1.07 times greater with each 1-unit 

increase in how cool they feel they would be perceived for volunteering, when controlling for all 

other variables in the model. 
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Table 12 

Multiple Logistic Regression Analysis of Alcohol Use Regressed on Independent Variables of 

Study using the Test Dataset (N = 5,613) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender -0.02 0.07 0.09 .384 0.98 .085 1.13 

Age (mean centered) 0.13 0.03 16.29 <.0005 1.14 1.07 1.21 

Socioeconomic status (SES) 0.08 0.08 0.99 .160 1.08 0.93 1.26 

Race = American Indian -0.10 0.14 0.54 .231 0.90 0.69 1.19 

Race = Black -0.16 0.15 1.09 .148 0.85 0.64 1.15 

Race = Asian/Pacific Islander 0.18 0.17 1.08 .150 1.19 0.86 1.67 

Race = multiple 0.07 0.12 0.31 .289 1.07 0.84 1.36 

Ethnicity 0.06 0.08 0.44 .255 1.06 0.90 1.24 

Mother’s level of education 0.06 0.08 0.65 .211 1.06 0.92 1.24 

SA activities = sports 0.07 0.07 0.95 .165 1.08 0.93 1.24 

SA activities = performing arts -0.16 0.08 3.89 .025 0.85 0.72 1.00 

SA activities = volunteering -0.06 0.09 0.51 .239 0.94 0.79 1.11 

SA activities = academic clubs -0.07 0.10 0.51 .237 0.93 0.77 1.13 

Social norm influence-alcohol 0.31 0.04 57.08 <.0005 1.36 1.26 1.48 

Social norm influence-marijuana -0.01 0.04 0.08 .392 0.99 0.92 1.07 

Social norm influence-volunteering -0.01 0.03 0.02 .439 1.00 0.94 1.06 

Direct peer influence-school activities -0.10 0.03 15.59 <.0005 0.90 0.86 0.95 

Direct peer influence-alcohol 0.74 0.03 538.09 <.0005 2.10 1.97 2.23 

Direct peer influence-marijuana 0.22 0.03 42.14 <.0005 1.25 1.17 1.34 

Constant -1.80 0.15 151.40 <.0005 0.17 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; B = intercept; SE B = standard error of 

the intercept; p = one-sided level of significance. 
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Table 13 

Multiple Logistic Regression Analysis of Marijuana Use Regressed on Independent Variables of 

Study using the Test Dataset (N = 5,595) 
 

      95% CI for B 

Variable B SE B Wald p 

Odds 

Ratio Lower Upper 

Gender 0.23 0.09 6.25 .006 1.26 1.05 1.51 

Age (mean centered) 0.23 0.04 31.67 <.0005 1.26 1.17 1.37 

Socioeconomic status (SES) 0.25 0.10 6.63 .005 1.29 1.06 1.57 

Race = American Indian 0.40 0.17 5.99 .007 1.48 1.08 2.04 

Race = Black -0.02 0.18 0.01 .458 0.98 0.69 1.40 

Race = Asian/Pacific Islander -0.18 0.25 0.53 .235 0.83 0.51 1.36 

Race = multiple -0.02 0.15 0.03 .436 0.98 0.73 1.31 

Ethnicity 0.04 0.10 0.17 .342 1.04 0.86 1.27 

Mother’s level of education 0.33 0.09 12.32 <.0005 1.39 1.16 1.67 

SA activities = sports 0.05 0.09 0.23 .315 1.05 0.87 1.26 

SA activities = performing arts -0.14 0.11 1.55 .107 0.87 0.70 1.08 

SA activities = volunteering -0.30 0.12 6.70 .005 0.74 0.59 0.93 

SA activities = academic clubs -0.03 0.13 0.07 .399 0.97 0.74 1.26 

Social norm influence-alcohol 0.02 0.05 0.19 .331 1.02 0.93 1.12 

Social norm influence-marijuana 0.32 0.04 59.01 <.0005 1.38 1.27 1.50 

Social norm influence-volunteering 0.06 0.04 2.90 .045 1.07 0.99 1.15 

Direct peer influence-school activities -0.13 -0.03 16.22 <.0005 0.88 0.82 0.94 

Direct peer influence-alcohol 0.23 0.04 39.75 <.0005 1.26 1.17 1.35 

Direct peer influence-marijuana 0.85 0.04 529.38 <.0005 2.35 2.18 2.53 

Constant -4.01 0.20 417.21 <.0005 0.02 --- --- 
 

Note. Reference category for Gender = Female; Age is a mean centered variable (M = 14.45 years, SD = 1.13 

years); Reference category for SES = No lunch assistance; Reference category for Race = White; Reference 

category for Ethnicity = Not Hispanic or Latino; Reference category for Mother’s Level of Education = High 

education; Reference category for Structured Activities (SA) = None; B = intercept; SE B = standard error of 

the intercept; p = one-sided level of significance. 
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Hypothesis Testing 

 The correlation findings using the full dataset and the logistic regression model findings 

from the test dataset were used to address the research hypotheses of the study. The conclusions 

are presented below according to each individual hypothesis. 

  (H1a). Participation in structured activities (broken out by activity type) will be 

negatively associated with reported use of alcohol compared to youth who do not participate in 

structured activities. 

 In the final logistic regression model performed on the test dataset, there were many 

significant predictors of the dependent variable of alcohol use. However, only one of the 

structured activities variables was significant: structured activities – performing arts (OR = 0.85, 

95% CI for OR = (0.72, 1.00); p = .025). The odds ratio for the structured activity = performing 

arts indicates that the odds of youth reporting using alcohol at least once in their lifetime is .85 

less likely for youth who participate in performing arts compared to youth who do not participate 

in a structured afterschool activity, when controlling for all other variables in the model. These 

results indicated that students who participated in performing arts were less likely to have used 

alcohol when compared to students who did not participate in a structured afterschool. 

Conclusion as relates to Hypothesis 1a. Findings of the logistic regression were 

significant for the variable of structured activities = performing arts. Furthermore, students who 

participated in performing arts were negatively associated with reported use of alcohol. 

Therefore, Research Hypothesis 1a was partially supported for performing arts, but not 

necessarily for other structured school activities.    



       74 

 

  (H1b). Participation in structured activities (broken out by activity type) will be 

negatively associated with reported use of marijuana compared to youth who do not participate 

in structured activities.  

 In the final logistic regression model performed on the test dataset, there were many 

significant predictors of the dependent variable of marijuana use. However, only one of the 

structured activities variables was significant: structured activities = volunteering (OR = 0.74, 

95% CI for OR = (0.59, 0.93); p = .005). The odds ratio for the structured activity = volunteering 

indicates that the odds of youth reporting using marijuana at least once in their lifetime is .74 less 

likely for youth who participate in volunteering compared to youth who do not participate in a 

structured afterschool activity, when controlling for all other variables in the model. These 

results indicated that students who participate in volunteering were less likely to have used 

marijuana when compared to students who did not participate in a structured activity. With the 

exception of the variable representing “none”, the individual structured activities variables were 

significantly and negatively correlated with marijuana use. However, the correlation coefficients 

were very small with a magnitude of r < .10 (see Appendix B).  

Conclusion as relates to Hypothesis 1b. Findings of the logistic regression were 

significant for the variable of structured activities = volunteering. Furthermore, students who 

participated in volunteering were negatively associated with reported use of marijuana. 

Therefore, Research Hypothesis 1b was partially supported for volunteering, but not for other 

structured activities.    

  (H1c). There will be differences in substance use outcomes (alcohol, marijuana) based 

on type of structured activity that a youth engages in such that youth who participate in sports 
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activities will report higher levels of substance use compared to youth who participate in 

performing arts, clubs, or volunteering.  

 There were differences between the results of the logistic regression model performed 

using the dependent variable of alcohol use and the logistic regression model performed using 

the dependent variable of marijuana use, with regards to the independent structured activities 

variables. Specifically, structured activities = performing arts was a significant predictor of 

alcohol use, such that participants involved in performing arts were less likely to use alcohol. 

Additionally, structured activities = volunteering was a significant predictor of marijuana use, 

such that youth involved in volunteering were less likely to use marijuana. However, the 

structured activities = sports variable was not significant in either model, and results for this 

independent predictor variable were not interpreted further.  

Conclusion as relates to Hypothesis 1c. Findings of the logistic regression were not 

significant for the variable of structured activities = sports. Therefore, Research Hypothesis 1c 

was not supported.  There is not sufficient evidence to indicate that youth who participate in 

sports activities reported higher levels of substance use compared to youth who participate in 

performing arts, clubs, or volunteering. 

  (H2a). Direct peer influence (e.g., close friends’ perceptions) will be positively 

associated with youth’s participation in structured activities. 

 The results of the correlational analysis indicated significant findings between the direct 

peer influence variables and many of the structured activities variables. However, the correlation 

coefficients were very small for many bi-variate relationships (r < .10) and significance may 

have been due to overpowering from the very large sample size. However, there were some 

significant correlations with coefficients above r = .20 which indicated small to moderate effects. 
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Direct peer influence – school activities was positively correlated with the structured activities of 

sports (r = .269, p < .0005), volunteering (r = .210, p < .005) and none (r = -.336, p < .0005).   

 Conclusion as relates to Hypothesis 2a. The variable of direct peer influence – school 

activities was positively associated with the structured activities of sports and volunteering and 

the effect sizes were small to moderate. Other direct peer influence variables were also positively 

and significantly correlated with structured activities, although the effect sizes were very small. 

Therefore, Research Hypothesis 2a was partially supported.   

  (H2b). Social norms influence (e.g., other peers’ perceptions) will be positively 

associated with youth’s participation in structured activities.  

 The results of the correlational analysis indicated positive and significant findings 

between the social norms variables and many of the structured activities variables. However, the 

correlation coefficients were very small for many bi-variate relationships (r < .10) and 

significance may have been due to overpowering from the very large sample size. There was one 

significant correlation with coefficients above r = .10 which indicated a small effect. Social norm 

influence - volunteer was positively correlated with the structured activity of volunteering (r = 

.163, p < .0005). 

 Conclusion as relates to Hypothesis 2b. The variable of social norm influence - 

volunteer was positively associated with the structured activities of volunteering and the effect 

size was small. Other social norms variables were also positively and significantly correlated 

with structured activities, although the effect sizes were very small. Therefore, Research 

Hypothesis 2b was supported.  There is sufficient evidence to indicate that social norms 

influence (e.g., peers’ perceptions) was positively associated with youth’s participation in 

structured activities. 
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  (H2c). Direct peer influence will be positively associated with youth’s choice to use 

alcohol and marijuana.  

 The logistic regression analyses performed to address Hypotheses 1a, 1b, and 1c were 

also used to address Hypotheses 2c and 2d. In the final logistic regression model performed on 

the test dataset, there were many significant predictors of the dependent variable of alcohol use. 

Notably, all three of the direct peer influence variables were significant: direct peer influence - 

structured activities (OR = 0.90, 95% CI for OR = (0.86, 0.95); p < .0005), direct peer influence - 

alcohol (OR = 2.10, 95% CI for OR = (1.97, 2.23); p < .0005), and direct peer influence - 

marijuana (OR = 1.25, 95% CI for OR = (1.17, 1.34); p < .0005).  

 Furthermore, all three of the direct peer influence variables were significant for marijuana 

use: direct peer influence - structured activities (OR = 0.88, 95% CI for OR = (0.82, 0.94); p < 

.0005), direct peer influence - alcohol (OR = 1.26, 95% CI for OR = (1.17, 1.35); p < .0005), and 

direct peer influence - marijuana (OR = 2.35, 95% CI for OR = (2.18, 2.53); p < .0005). These 

results indicated that for each additional best friend youth have that participate in school 

activities, they were less likely to use alcohol or marijuana. These results also indicated that for 

each additional best friend youth have that use alcohol or marijuana, they were more likely to use 

alcohol and marijuana.  

Conclusion as relates to Hypothesis 2c. Findings of the logistic regression using the 

dependent variable of alcohol use were significant for all three direct peer influence variables. 

Results indicated that for each additional best friend youth have that use alcohol or marijuana, 

they are more likely to use alcohol. Furthermore, findings of the logistic regression using the 

dependent variable of marijuana use were significant for all three direct peer influence variables. 

Results indicated that for each additional best friend youth have that use alcohol or marijuana, 
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they are more likely to use marijuana. Therefore, Research Hypothesis 2c was supported.  There 

is sufficient evidence to indicate that direct peer influence was positively associated with youth’s 

choice to use alcohol and marijuana. 

  (H2d). Social norms influence will be positively associated with youth’s use of alcohol 

and marijuana.  

 In the final logistic regression model performed with the test dataset, there were many 

significant predictors of the dependent variable of alcohol use. Notably, only one of the social 

norm influence variables was significant: social norm influence - alcohol (OR = 1.36, 95% CI for 

OR = (1.26, 1.48); p < .0005). There were many significant predictors of the dependent variable 

of marijuana use. Notably, two of the social norm influence variables were significant: social 

norm influence - marijuana (OR = 1.38, 95% CI for OR = (1.27, 1.50); p < .0005), and social 

norm influence - volunteer (OR = 1.07, 95% CI for OR = (0.99, 1.15); p = .045). These results 

indicated that for each 1-level increase in how cool they would be perceived for drinking alcohol, 

youth are more likely to use alcohol. These results also indicated that for each 1-level increase in 

how cool they would be perceived for smoking marijuana, youth were more likely to use 

marijuana. Furthermore, these results indicated that for each 1-level increase in how cool they 

would be perceived for volunteering, youth are more likely to use marijuana.  

Conclusion as relates to Hypothesis 2d. Findings of the logistic regression using the 

dependent variable of alcohol use were significant for the variable of social norm influence - 

alcohol. Results indicated that for each 1-level increase in how cool they would be perceived for 

drinking alcohol, youth are more likely to use alcohol.  Furthermore, findings of the logistic 

regression using the dependent variable of marijuana use were significant for two social norm 

influence variables. Results indicated that for each 1-level increase in how cool they would be 
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perceived for smoking marijuana, youth are more likely to use marijuana. Similarly, for each 1-

level increase in how cool they would be perceived for smoking marijuana, youth are more likely 

to participate in volunteering. Therefore, Research Hypothesis 2d was supported.  There is 

sufficient evidence to indicate that social norms was positively associated with youth’s use of 

alcohol and marijuana. 
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CHAPTER 5 

Discussion 

The current study uses Ecological Systems Theory as the framework for understanding 

that youth navigate through complex, interdependent contexts that are populated with various 

people and experiential opportunities. These experiences confer distinctive influences on youth’s 

behaviors, values, and developmental outcomes. The goal of the present study was to assess the 

benefits of participating in structured afterschool activities by examining the association between 

youth participation in structured afterschool activities and reported differences in alcohol and 

marijuana use. In addition, the role of peer influence, direct peer influence and social norms, was 

studied to assess how the perceptions of close friends (direct peer influence) as well as other 

peers (social norms) impact youth’s use of alcohol and marijuana as well as participation in 

structured afterschool activities. Overall, the study’s results demonstrate that youth who 

participate in structured afterschool activities such as performing arts and volunteering report 

using less alcohol and marijuana respectively, compared to youth who do not participate in 

structured afterschool activities. In addition, direct peer influence and social norms each 

influence youth behavior in both positive and negative ways.  

The findings from the study are reflective of a sample of Arizona youth in 8th and 10th 

grades. Among all respondents there were low rates of alcohol and marijuana use reported with 

less than half (43.6%) of youth reporting ever using alcohol during their lifetime and only 22.2% 

reporting ever using marijuana in their lifetime. These lower rates of alcohol and marijuana use 

among youth in early to middle adolescence are consistent with findings in the literature 

(National Institute of Drug Abuse, 2014). Given the smaller subgroup of youth who reported 

using alcohol and marijuana, the generalizability of the study findings may be limited.  
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With regard to participation in structured activities, the majority of youth (73.1%) 

reported participating in at least one structured activity with 35.1% of youth citing that they 

participated in more than one structured activity. These rates of participation for youth in early to 

middle adolescence are consistent with the rates of participation documented in the literature 

(Eccles & Gootman, 2002). The approach utilized in the current study was to assess participation 

in structured activities, broken out by specific type of activity, to assess whether there were 

different outcomes associated with participation in specific types of structured activities. 

Although collapsing participation in structured activities into a dichotomous variable, 

participation in structured activities compared to non-participation, would have provided a larger 

subsample to examine this approach was not employed for several reasons including: (1) the 

overall dataset was already quite large and the subsample of youth reporting participation in 

structured activities was sufficiently large so there was not a need to increase the subsample size 

for the analyses; (2) assessing the structured activities as distinct and separate during the analyses 

allowed for the examination of differences in reported outcomes based on participation in a 

specific type of structured activity which was of interest to the researcher; and most notably (3) 

central to the current research hypotheses was the idea that different peer groups and different 

contexts confer unique influences on developmental outcomes and examining participation in 

structured activities broken out by specific activity type would allow for a more granular 

examination of the different outcomes that youth who engaged in those activities might 

experience.    

Structured Activity Participation and Substance Use 

Many predictors were significant for the dependent variables of alcohol use and 

marijuana use. For instance, the variable of structured activities = performing arts was negatively 
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associated with reported use of alcohol such that youth who reported participating in performing 

arts were less likely to indicate that they had ever drank alcohol in their lifetime, compared to 

youth who did not participate in structured activities. One possible explanation for this finding is 

related to peer influence and homophily influencing the type of youth who are drawn to 

performing arts. Specifically, self-selection bias into performing arts activities may result in 

youth seeking out performing arts as a structured activity because it offers a group identity that 

resonates with the youth’s personal identity, interests, and values. Eccles and Barber (1999) 

described this effect as a synergistic system connecting activity involvement with peer group 

composition and identity exploration. These authors observed different patterns of outcomes, 

depending on the type of activity adolescents were involved in and their social identity group, 

whereby involvement in prosocial activities and having a creative, academically-oriented identity 

was associated with low alcohol and drug use and positive academic outcomes.    

The variable of structured activities = volunteering was negatively associated with 

reported use of marijuana such that youth who reported participating in volunteering were less 

likely to indicate that they had ever used marijuana in their lifetime, compared to youth who did 

not participate in a structured activity. The literature (Flanagan, 2004; Flanagan & Faison, 2001) 

demonstrates that youth who are more civically engaged and are actively involved in their 

community through volunteering typically self-select into peer and activity groups that are more 

civically-oriented. Again there may be an effect of homophily which draws like-minded peers 

together and they develop a group identity based on their values and behaviors.  

These findings suggest that youth who report engaging in specific types of structured 

activities, namely performing arts and volunteering, report lower rates of alcohol and marijuana 

use respectively. This outcome is consistent with findings in the literature that note youth who 
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participate in structured activities are less likely to engage in the use of alcohol and other drugs. 

Possible explanations including self-selection effects and homophily are offered as possible 

influences affecting these findings. Another possible explanation may be linked to the specific 

skills and competencies that these structured activities promote among their youth participants. 

However, without information on the programming content or quality for these activities it is not 

possible to measure the extent of these influences on youth’s outcomes. The 2012 AYS did not 

include items which asked about programming or quality of the structured afterschool activities. 

Capturing data regarding the quality and content of programming remains an important area of 

needed evaluation for the positive youth development field.  

The Effects of Peer Influence  

Direct peer influence on alcohol use. Findings of the logistic regression using the 

dependent variable of alcohol use were significant for all three direct peer influence variables: 

direct peer influence - structured activities (OR = 0.90, 95% CI for OR = (0.86, 0.95); p < .0005), 

direct peer influence - alcohol (OR = 2.10, 95% CI for OR = (1.97, 2.23); p < .0005), and direct 

peer influence - marijuana (OR = 1.25, 95% CI for OR = (1.17, 1.34); p < .0005). These results 

indicated that for each additional best friend a youth had that participated in structured activities, 

a youth was less likely to have used alcohol. For each additional best friend a youth had that used 

alcohol, the youth was more likely to have used alcohol. And for each additional best friend a 

youth had that used marijuana, the youth was more likely to use alcohol. These findings 

demonstrate that direct peer influence among this sample of youth played a significant role in 

influencing youth’s behavior in both positive and negative ways.   

 Direct peer influence on marijuana use. Similarly, findings of the logistic regression 

using the dependent variable of marijuana use were significant for all three direct peer influence 
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variables: direct peer influence - structured activities (OR = 0.88, 95% CI for OR = (0.82, 0.94); 

p < .0005), direct peer influence - alcohol (OR = 1.26, 95% CI for OR = (1.17, 1.35); p < .0005), 

and direct peer influence - marijuana (OR = 2.35, 95% CI for OR = (2.18, 2.53); p < .0005). For 

each additional best-friend a youth had that used alcohol, the youth was more likely to have used 

marijuana. And for each additional best friend a youth had that used marijuana, the youth was 

more likely to use marijuana. These findings demonstrate that direct peer influence among this 

sample of youth played a crucial role in influencing youth’s use of marijuana. Overall, these 

results indicate that for each additional best friend youth had that participated in school activities, 

youth were less likely to have used alcohol or marijuana. Whether this finding is impacted by the 

skills and competencies developed as part of participation in the activity or whether there is an 

effect of homophily and self-selection into a group that promotes positive developmental 

outcomes, these findings are important to note. These results also indicate that for each 

additional best friend a student had that used alcohol or marijuana, students were more likely to 

have used alcohol and marijuana. Again, this finding aligns with the idea that peers play an 

important role in influencing youth’s behavior and this influence can be exerted in both positive 

and negative ways.   

 Social norms influence on alcohol use. Findings of the logistic regression using the 

dependent variable of alcohol use were significant for the variable of social norm influence - 

alcohol: social norm influence – alcohol (OR = 1.36, 95% CI for OR = (1.26, 1.48); p < .0005). 

These results indicated that for each 1-level increase in how cool youth believed they will be 

perceived by others, youth were increasingly more likely to have used alcohol. This finding 

demonstrates that social norms related to alcohol use can impact a youth’s use of alcohol.  
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Social norms influence on marijuana use. Findings of the logistic regression using the 

dependent variable of marijuana use were significant for the two variables: social norm influence 

– marijuana (OR = 1.38, 95% CI for OR = (1.27, 1.50); p < .0005) and social norm influence – 

volunteering (OR = 1.07, 95% CI for OR = (0.99, 1.15); p = .05). These results indicate that for 

each 1-level increase in how cool youth believe they will be perceived by others for smoking 

marijuana, youth were more likely to have used marijuana. Similar to direct peer influence, 

social norms exert an influence in both positive and negative ways. 

An interesting finding was observed related to social norms, volunteering, and marijuana 

use. For each 1-level increase in how cool youth believe they will be perceived by others for 

volunteering, youth were more likely to have used marijuana. While this finding may initially 

seem contradictory to the previously described outcome which found that youth who participate 

in volunteering were less likely to use marijuana, it is perhaps the result of measurement and 

interpretation issues with the survey item itself. The AYS item in question reads, “What are the 

chances you would be seen as cool if you regularly volunteered to do community service?” The 

other volunteer-related items on the AYS reference purely volunteering; however, this item 

references volunteering to do community service. It is possible that some youth who responded 

to this item were required to perform community service as a punishment for engaging in 

negative behaviors (e.g., mandated to perform community service as a result of delinquent or 

criminal behaviors). If youth who are mandated to perform community service due to 

engagement in negative behaviors, it is also likely that these youth may be more inclined to 

engage in marijuana use as well. This measurement issue is a limitation of conducting secondary 

data analysis since the item was not originally developed to tap into the social norms construct 

that is currently being examined in this study.   
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Limitations 

 It is important to acknowledge several limitations in the current study. Secondary data 

analysis was conducted for this study. Specific items in the survey tool were identified for use in 

this study’s analyses; however, there are limitations with how extensively one can interpret the 

findings given that the items were not originally developed to measure the research hypotheses in 

the current study. Every effort was made to ensure that only survey items that could reasonably 

be used to respond to the research questions were utilized. The approach employed to handle 

missing data in the study was to use pairwise deletion in the regression analyses and no data 

imputation techniques were used. Due to the extremely large sample size, even with the pairwise 

deletion of missing data, there was still an abundantly large sample that provided adequate power 

to satisfactorily run the analyses. To prevent over-fitting of the model, a hold-out technique was 

used. This technique required multiple models to be built and tested several times – using the 

training, validation, and test datasets. While there were some findings that were consistent across 

all models tested, there was also some variability in the findings observed across models. The 

lack of complete consistency of results across each of the datasets may indicate that there was a 

lack of robustness among the relationships across datasets. This lack of robustness across 

datasets may indicate that the findings had more to do with the characteristics of each dataset 

rather than reflect relationships in the overall dataset. To address this limitation building an even 

more parsimonious model may improve the consistency and robustness of the findings across 

datasets. Another factor that may be considered a limitation is the absence of survey items and 

corresponding data regarding quality of the structured activities. According to the PYD 

approach, outcomes demonstrated by youth participants are greatly impacted by the quality of 

the structured activity. High quality, structured activities are typically associated with more 
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positive outcomes among participants. Therefore, additional information regarding dosage, 

frequency and duration of participation in the structured activities as well as type of activities, 

interactions, and competencies garnered as part of engaging in the structured activity are all 

crucial elements to measure. While the null results of sports participation in the current study 

were not entirely surprising given the mixed results for sports reflected in the literature, the lack 

of specific data collected related to sports type (e.g., football, golf, tennis, lacrosse, etc.) and 

quality may help explain the null results. The literature cites mixed findings for sports 

participation, with some authors noting positive academic benefits of sports engagement and 

others citing negative findings related to alcohol use among athletes (Barber, Eccles & Stone, 

2001). For instance, the finding for sports and alcohol use has been associated with the social 

networks some athletes maintain which typically have more friends who report drinking 

regularly (Barber, Eccles & Stone, 2001). In the current study sports was captured as one 

homogenous group so it was not possible to disentangle the potentially different effects of 

participating in different types of sports – golf compared to football or tennis compared to 

lacrosse. Given the peer influence research, it is likely that different types of sports would attract 

specific types of youth who may be similarly oriented towards academics, alcohol and other drug 

use (Eccles & Barber, 1999). 

Future Directions   

 The current study identified the effects of peer influence, direct peers and social norms, 

on youth engagement in prosocial activities (e.g., participating in structured activities) as well as 

risky behaviors (e.g., use of alcohol and marijuana). While this study examined the main effects 

of variables such as age, gender, race, and SES it is important for future studies to investigate 

what factors might moderate or mediate the relationship between peer influence and reported 
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youth outcomes. Understanding the role that peer influence plays on impacting an adolescent’s 

behaviors, attitudes, and values is an important area of scholarship particularly given the reliance 

that adolescents place on their close friends and other peers for social support, counsel, and 

decision-making. Conducting longitudinal studies to follow youth over time and determine how 

the effects of peer influence change over the course of development would be beneficial and 

would greatly add to the literature. There should also be a focus on collecting more detail rich 

data regarding key features of structured activities including quality, dosage, and programming 

content to better understand how these components contribute to positive developmental 

outcomes among youth participants. Translational research will continue to play a critical role in 

gathering this type of data and then putting it into practice to strengthen the quality of structured 

activities and positive youth development programs.   

Implications of Findings 

Adolescence is a time of developmental growth, identity exploration, and competency 

building. The contexts in which these activities take place and the people present in these settings 

each exert unique influences on the developmental outcomes of youth. The goal of the present 

study was to assess the benefits of participating in structured afterschool activities by examining 

the association between youth participation in structured afterschool activities and reported 

differences in alcohol and marijuana use. In addition, the role of peer influence, direct peer 

influence and social norms, was studied to assess how the perceptions of close friends (direct 

peer influence) as well as other peers (social norms) impact youth’s use of alcohol and marijuana 

as well as participation in structured afterschool activities. As the present study demonstrates, 

understanding the interdependencies of contextual experiences is further deepened by using 

Bronfenbrenner’s Ecological Systems Theory to examine how structured afterschool settings and 
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peers can each contribute a distinctive influence on youth’s decision-making, values, and 

behaviors. The findings in the study integrate these factors and assess their impact on a specific 

population of Arizona youth. Overall, the study’s results demonstrate that youth who participate 

in structured afterschool activities such as performing arts and volunteering report using less 

alcohol and marijuana respectively, compared to youth who do not participate in structured 

afterschool activities. In addition, direct peer influence and social norms each influence youth 

behavior in both positive and negative ways.  

The understanding and implications of these findings may be further deepened by 

examining the outcomes viewed through the Ecological System Theory lens. In this framework, 

close friends serve as a more direct influence on socialization, behavior, and attitudes due to their 

proximal placement within a youth’s microsystem. While social norms in this study still play an 

important role in influencing behavior among respondents, the effects of social norms may be 

less pronounced due to their placement in the more distal macrosystem which includes 

perceptions, beliefs, and values. Participation in structured activities also appeared to serve as a 

protective factor by influencing reduced use of alcohol and marijuana among youth in the study. 

Given that adolescents often spend increased amounts of time with their peers understanding the 

substantial influence that these interactions, direct peers and social norms, impart is essential to 

understand. Moreover, this knowledge needs to be applied into practice to: (1) address the 

multiple contexts that youth navigate through; (2) understand and leverage the influence that 

peers play in impacting youth’s decision-making, identify formation, values, and behaviors; and 

(3) develop customized, high quality structured activity programming that fosters the positive 

development of youth in a holistic manner. Equipped with a deeper understanding of how youth 

integrate their experiences in various contexts and with different social networks of peers will 



       90 

 

allow practitioners in the field of positive youth development to harness the positive 

developmental potential of youth and support adolescents as they continue to successfully 

transition to adulthood.  
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APPENDIX A: 2012 Arizona Youth Survey 
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APPENDIX B: Correlations 

 
 
Correlations 

 

Correlations 

 Gender 

Age_Mea

nCentere

d 

SocioEc

onomic 

Status 

Race_Whit

e_Clean 

Race_Ame

ricanIndian

_Clean 

Race_Black

_Clean 

Race_Asia

n_Clean 

Race_Paci

ficIslander

_Clean 

Race_Multipl

e Ethnicity 

Mother's 

highest 

level of 

education 

Gender Pears

on 

Correl

ation 

1 .038** -.005 -.008* .009* .017** .002 .015** .001 -.008* -.019** 

Sig. 

(1-

tailed) 

 .000 .149 .049 .027 .000 .370 .001 .440 .044 .000 

N 46532 46532 45395 46532 46532 46532 46532 46532 46532 43831 34057 

Age_MeanCe

ntered 

Pears

on 

Correl

ation 

.038** 1 -.128** .032** -.011** -.013** -.003 .001 -.006 -.074** .005 

Sig. 

(1-

tailed) 

.000  .000 .000 .009 .002 .231 .412 .083 .000 .168 

N 46532 47698 46512 47698 47698 47698 47698 47698 47698 44875 34859 

SocioEconom

ic Status 

Pears

on 

Correl

ation 

-.005 -.128** 1 -.300** .144** .065** -.047** .014** -.023** .359** .317** 

Sig. 

(1-

tailed) 

.149 .000  .000 .000 .000 .000 .002 .000 .000 .000 

N 45395 46512 46512 46512 46512 46512 46512 46512 46512 44047 34183 

Race_White_

Clean 

Pears

on 

Correl

ation 

-.008* .032** -.300** 1 -.254** -.236** -.184** -.102** -.279** -.414** -.187** 
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Sig. 

(1-

tailed) 

.049 .000 .000  .000 .000 .000 .000 .000 .000 .000 

N 46532 47698 46512 47698 47698 47698 47698 47698 47698 44875 34859 

Race_Americ

anIndian_Cle

an 

Pears

on 

Correl

ation 

.009* -.011** .144** -.254** 1 -.053** -.041** -.023** -.063** -.009* .055** 

Sig. 

(1-

tailed) 

.027 .009 .000 .000  .000 .000 .000 .000 .029 .000 

N 46532 47698 46512 47698 47698 47698 47698 47698 47698 44875 34859 

Race_Black_

Clean 

Pears

on 

Correl

ation 

.017** -.013** .065** -.236** -.053** 1 -.038** -.021** -.058** -.064** -.026** 

Sig. 

(1-

tailed) 

.000 .002 .000 .000 .000  .000 .000 .000 .000 .000 

N 46532 47698 46512 47698 47698 47698 47698 47698 47698 44875 34859 

Race_Asian_

Clean 

Pears

on 

Correl

ation 

.002 -.003 -.047** -.184** -.041** -.038** 1 -.017** -.045** -.097** -.034** 

Sig. 

(1-

tailed) 

.370 .231 .000 .000 .000 .000  .000 .000 .000 .000 

N 46532 47698 46512 47698 47698 47698 47698 47698 47698 44875 34859 

Race_PacificI

slander_Clea

n 

Pears

on 

Correl

ation 

.015** .001 .014** -.102** -.023** -.021** -.017** 1 -.025** .006 -.004 

Sig. 

(1-

tailed) 

.001 .412 .002 .000 .000 .000 .000  .000 .118 .202 

N 46532 47698 46512 47698 47698 47698 47698 47698 47698 44875 34859 
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Race_Multipl

e 

Pears

on 

Correl

ation 

.001 -.006 -.023** -.279** -.063** -.058** -.045** -.025** 1 -.054** -.039** 

Sig. 

(1-

tailed) 

.440 .083 .000 .000 .000 .000 .000 .000  .000 .000 

N 46532 47698 46512 47698 47698 47698 47698 47698 47698 44875 34859 

Ethnicity Pears

on 

Correl

ation 

-.008* -.074** .359** -.414** -.009* -.064** -.097** .006 -.054** 1 .299** 

Sig. 

(1-

tailed) 

.044 .000 .000 .000 .029 .000 .000 .118 .000  .000 

N 43831 44875 44047 44875 44875 44875 44875 44875 44875 44875 33039 

Mother's 

highest level 

of education 

Pears

on 

Correl

ation 

-.019** .005 .317** -.187** .055** -.026** -.034** -.004 -.039** .299** 1 

Sig. 

(1-

tailed) 

.000 .168 .000 .000 .000 .000 .000 .202 .000 .000  

N 34057 34859 34183 34859 34859 34859 34859 34859 34859 33039 34859 

SA_Sports Pears

on 

Correl

ation 

.102** -.040** -.109** .042** -.020** .042** -.028** .016** .014** -.051** -.134** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 .000 .000 .001 .000 .000 

N 45768 46865 45753 46865 46865 46865 46865 46865 46865 44179 34409 

SA_Performi

ngArts 

Pears

on 

Correl

ation 

-.192** -.033** -.108** .067** -.040** -.017** .040** -.003 .042** -.105** -.115** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 .000 .281 .000 .000 .000 
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N 45768 46865 45753 46865 46865 46865 46865 46865 46865 44179 34409 

SA_Volunteer

ing 

Pears

on 

Correl

ation 

-.155** .046** -.149** .066** -.043** -.029** .057** .001 .020** -.099** -.148** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 .000 .445 .000 .000 .000 

N 45768 46865 45753 46865 46865 46865 46865 46865 46865 44179 34409 

SA_Clubs Pears

on 

Correl

ation 

.028** -.020** -.037** .027** .000 -.003 .031** .011** .017** -.057** -.075** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .495 .254 .000 .008 .000 .000 .000 

N 45768 46865 45753 46865 46865 46865 46865 46865 46865 44179 34409 

SA_Other Pears

on 

Correl

ation 

-.082** .052** -.077** .045** -.020** -.019** .036** .000 .017** -.075** -.078** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 .000 .497 .000 .000 .000 

N 45768 46865 45753 46865 46865 46865 46865 46865 46865 44179 34409 

SA_None Pears

on 

Correl

ation 

.014** -.007 .167** -.091** .048** -.018** -.013** -.010* -.023** .116** .188** 

Sig. 

(1-

tailed) 

.002 .066 .000 .000 .000 .000 .003 .017 .000 .000 .000 

N 45768 46865 45753 46865 46865 46865 46865 46865 46865 44179 34409 

SS_Activities

_StudentGov 

Pears

on 

Correl

ation 

-.072** -.055** -.021** .012** -.014** .001 .010* .000 .011** .000 -.032** 



       103 

 

Sig. 

(1-

tailed) 

.000 .000 .000 .006 .002 .454 .015 .478 .008 .473 .000 

N 45482 46567 45466 46567 46567 46567 46567 46567 46567 43911 34215 

SS_Activities

_Newspaper 

Pears

on 

Correl

ation 

-.097** -.054** -.013** .010* -.002 -.002 .003 .000 .009* -.008* -.024** 

Sig. 

(1-

tailed) 

.000 .000 .002 .014 .307 .305 .234 .491 .024 .048 .000 

N 45482 46567 45466 46567 46567 46567 46567 46567 46567 43911 34215 

SS_Activities

_Tutoring 

Pears

on 

Correl

ation 

-.058** .000 .053** -.043** .047** .007 .005 -.002 .013** .040** .003 

Sig. 

(1-

tailed) 

.000 .464 .000 .000 .000 .060 .156 .360 .002 .000 .315 

N 45482 46567 45466 46567 46567 46567 46567 46567 46567 43911 34215 

Social_Norm

_Influence_Al

cohol 

Pears

on 

Correl

ation 

-.072** .184** -.058** .026** -.037** -.002 -.046** .005 .031** .002 .008 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .320 .000 .133 .000 .350 .066 

N 45315 46415 45322 46415 46415 46415 46415 46415 46415 43752 34126 

Social_Norm

_Influence_M

arijuana 

Pears

on 

Correl

ation 

-.018** .162** -.007 -.014** -.001 .026** -.055** -.004 .039** .023** .036** 

Sig. 

(1-

tailed) 

.000 .000 .079 .002 .455 .000 .000 .221 .000 .000 .000 

N 45387 46475 45379 46475 46475 46475 46475 46475 46475 43809 34159 
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Social_Norm

_Influence_V

olunteer 

Pears

on 

Correl

ation 

-.096** .046** -.052** .030** -.015** -.002 .040** .012** .004 -.065** -.080** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .001 .337 .000 .004 .220 .000 .000 

N 45372 46463 45367 46463 46463 46463 46463 46463 46463 43812 34155 

Direct_Peer_I

nfluence_Sch

oolActivities 

Pears

on 

Correl

ation 

-.062** .038** -.158** .077** -.047** .015** .036** .006 .014** -.116** -.174** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .001 .000 .092 .001 .000 .000 

N 44603 45678 44618 45678 45678 45678 45678 45678 45678 43075 33652 

Direct_Peer_I

nfluence_Alc

ohol 

Pears

on 

Correl

ation 

-.056** .260** .049** -.059** .021** .022** -.063** .011** .013** .109** .109** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 .000 .009 .002 .000 .000 

N 44601 45673 44615 45673 45673 45673 45673 45673 45673 43067 33645 

Direct_Peer_I

nfluence_Mar

ijuana 

Pears

on 

Correl

ation 

.041** .246** .079** -.088** .070** .037** -.055** .014** .021** .099** .120** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 .000 .002 .000 .000 .000 

N 44481 45545 44496 45545 45545 45545 45545 45545 45545 42959 33577 

Alcohol_Use_

DV 

Pears

on 

Correl

ation 

-.040** .218** .051** -.059** .012** .000 -.049** .000 .020** .108** .112** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .007 .497 .000 .469 .000 .000 .000 
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N 44156 45212 44156 45212 45212 45212 45212 45212 45212 42632 33352 

Marijuana_Us

e_DV 

Pears

on 

Correl

ation 

.037** .228** .070** -.064** .073** .021** -.049** .008* .022** .068** .112** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 .000 .049 .000 .000 .000 

N 43936 44985 43930 44985 44985 44985 44985 44985 44985 42426 33202 

 

Correlations 

 

SA_Sport

s 

SA_Perf

ormingA

rts 

SA_Volun

teering SA_Clubs SA_Other SA_None 

SS_Activiti

es_Studen

tGov 

SS_Activiti

es_Newsp

aper 

SS_Activities

_Tutoring 

Social_Nor

m_Influence

_Alcohol 

Social_Nor

m_Influence

_Marijuana 

Gender Pear

son 

Corre

lation 

.102** -.192** -.155** .028** -.082** .014** -.072** -.097** -.058** -.072** -.018** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .002 .000 .000 .000 .000 .000 

N 45768 45768 45768 45768 45768 45768 45482 45482 45482 45315 45387 

Age_MeanCe

ntered 

Pear

son 

Corre

lation 

-.040** -.033** .046** -.020** .052** -.007 -.055** -.054** .000 .184** .162** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .066 .000 .000 .464 .000 .000 

N 46865 46865 46865 46865 46865 46865 46567 46567 46567 46415 46475 

SocioEconomi

c Status 

Pear

son 

Corre

lation 

-.109** -.108** -.149** -.037** -.077** .167** -.021** -.013** .053** -.058** -.007 
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Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .000 .002 .000 .000 .079 

N 45753 45753 45753 45753 45753 45753 45466 45466 45466 45322 45379 

Race_White_

Clean 

Pear

son 

Corre

lation 

.042** .067** .066** .027** .045** -.091** .012** .010* -.043** .026** -.014** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .006 .014 .000 .000 .002 

N 46865 46865 46865 46865 46865 46865 46567 46567 46567 46415 46475 

Race_Americ

anIndian_Clea

n 

Pear

son 

Corre

lation 

-.020** -.040** -.043** .000 -.020** .048** -.014** -.002 .047** -.037** -.001 

Sig. 

(1-

tailed

) 

.000 .000 .000 .495 .000 .000 .002 .307 .000 .000 .455 

N 46865 46865 46865 46865 46865 46865 46567 46567 46567 46415 46475 

Race_Black_

Clean 

Pear

son 

Corre

lation 

.042** -.017** -.029** -.003 -.019** -.018** .001 -.002 .007 -.002 .026** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .254 .000 .000 .454 .305 .060 .320 .000 

N 46865 46865 46865 46865 46865 46865 46567 46567 46567 46415 46475 

Race_Asian_

Clean 

Pear

son 

Corre

lation 

-.028** .040** .057** .031** .036** -.013** .010* .003 .005 -.046** -.055** 
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Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .003 .015 .234 .156 .000 .000 

N 46865 46865 46865 46865 46865 46865 46567 46567 46567 46415 46475 

Race_PacificI

slander_Clean 

Pear

son 

Corre

lation 

.016** -.003 .001 .011** .000 -.010* .000 .000 -.002 .005 -.004 

Sig. 

(1-

tailed

) 

.000 .281 .445 .008 .497 .017 .478 .491 .360 .133 .221 

N 46865 46865 46865 46865 46865 46865 46567 46567 46567 46415 46475 

Race_Multiple Pear

son 

Corre

lation 

.014** .042** .020** .017** .017** -.023** .011** .009* .013** .031** .039** 

Sig. 

(1-

tailed

) 

.001 .000 .000 .000 .000 .000 .008 .024 .002 .000 .000 

N 46865 46865 46865 46865 46865 46865 46567 46567 46567 46415 46475 

Ethnicity Pear

son 

Corre

lation 

-.051** -.105** -.099** -.057** -.075** .116** .000 -.008* .040** .002 .023** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .473 .048 .000 .350 .000 

N 44179 44179 44179 44179 44179 44179 43911 43911 43911 43752 43809 

Mother's 

highest level 

of education 

Pear

son 

Corre

lation 

-.134** -.115** -.148** -.075** -.078** .188** -.032** -.024** .003 .008 .036** 
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Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .000 .000 .315 .066 .000 

N 34409 34409 34409 34409 34409 34409 34215 34215 34215 34126 34159 

SA_Sports Pear

son 

Corre

lation 

1 .002 .140** .107** .042** -.626** .083** .039** .043** .019** -.020** 

Sig. 

(1-

tailed

) 

 .369 .000 .000 .000 .000 .000 .000 .000 .000 .000 

N 46865 46865 46865 46865 46865 46865 46564 46564 46564 46030 46089 

SA_Performin

gArts 

Pear

son 

Corre

lation 

.002 1 .225** .178** .145** -.322** .082** .080** .052** -.005 -.032** 

Sig. 

(1-

tailed

) 

.369  .000 .000 .000 .000 .000 .000 .000 .148 .000 

N 46865 46865 46865 46865 46865 46865 46564 46564 46564 46030 46089 

SA_Volunteeri

ng 

Pear

son 

Corre

lation 

.140** .225** 1 .248** .254** -.300** .145** .118** .105** .030** -.014** 

Sig. 

(1-

tailed

) 

.000 .000  .000 .000 .000 .000 .000 .000 .000 .001 

N 46865 46865 46865 46865 46865 46865 46564 46564 46564 46030 46089 

SA_Clubs Pear

son 

Corre

lation 

.107** .178** .248** 1 .160** -.242** .104** .073** .096** -.023** -.033** 
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Sig. 

(1-

tailed

) 

.000 .000 .000  .000 .000 .000 .000 .000 .000 .000 

N 46865 46865 46865 46865 46865 46865 46564 46564 46564 46030 46089 

SA_Other Pear

son 

Corre

lation 

.042** .145** .254** .160** 1 -.309** .093** .062** .070** .016** -.015** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000  .000 .000 .000 .000 .000 .001 

N 46865 46865 46865 46865 46865 46865 46564 46564 46564 46030 46089 

SA_None Pear

son 

Corre

lation 

-.626** -.322** -.300** -.242** -.309** 1 -.087** -.067** -.053** -.021** .031** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000  .000 .000 .000 .000 .000 

N 46865 46865 46865 46865 46865 46865 46564 46564 46564 46030 46089 

SS_Activities_

StudentGov 

Pear

son 

Corre

lation 

.083** .082** .145** .104** .093** -.087** 1 .155** .071** .005 -.013** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000  .000 .000 .167 .003 

N 46564 46564 46564 46564 46564 46564 46567 46567 46567 45749 45812 

SS_Activities_

Newspaper 

Pear

son 

Corre

lation 

.039** .080** .118** .073** .062** -.067** .155** 1 .074** .002 -.007 
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Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .000  .000 .359 .067 

N 46564 46564 46564 46564 46564 46564 46567 46567 46567 45749 45812 

SS_Activities_

Tutoring 

Pear

son 

Corre

lation 

.043** .052** .105** .096** .070** -.053** .071** .074** 1 .007 -.002 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .000 .000  .068 .342 

N 46564 46564 46564 46564 46564 46564 46567 46567 46567 45749 45812 

Social_Norm_

Influence_Alc

ohol 

Pear

son 

Corre

lation 

.019** -.005 .030** -.023** .016** -.021** .005 .002 .007 1 .748** 

Sig. 

(1-

tailed

) 

.000 .148 .000 .000 .000 .000 .167 .359 .068  .000 

N 46030 46030 46030 46030 46030 46030 45749 45749 45749 46415 46231 

Social_Norm_

Influence_Mar

ijuana 

Pear

son 

Corre

lation 

-.020** -.032** -.014** -.033** -.015** .031** -.013** -.007 -.002 .748** 1 

Sig. 

(1-

tailed

) 

.000 .000 .001 .000 .001 .000 .003 .067 .342 .000  

N 46089 46089 46089 46089 46089 46089 45812 45812 45812 46231 46475 

Social_Norm_

Influence_Vol

unteer 

Pear

son 

Corre

lation 

.053** .096** .167** .085** .108** -.124** .049** .036** .045** -.171** -.211** 
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Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

N 46078 46078 46078 46078 46078 46078 45796 45796 45796 46157 46241 

Direct_Peer_I

nfluence_Sch

oolActivities 

Pear

son 

Corre

lation 

.275** .157** .208** .122** .144** -.336** .104** .056** .038** -.008* -.069** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .000 .000 .000 .046 .000 

N 45223 45223 45223 45223 45223 45223 44955 44955 44955 45032 45101 

Direct_Peer_I

nfluence_Alco

hol 

Pear

son 

Corre

lation 

-.001 -.086** -.051** -.068** -.032** .051** -.018** -.028** .013** .380** .371** 

Sig. 

(1-

tailed

) 

.436 .000 .000 .000 .000 .000 .000 .000 .002 .000 .000 

N 45217 45217 45217 45217 45217 45217 44949 44949 44949 45027 45102 

Direct_Peer_I

nfluence_Mari

juana 

Pear

son 

Corre

lation 

-.036** -.101** -.088** -.065** -.052** .099** -.038** -.034** .004 .308** .423** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .000 .000 .220 .000 .000 

N 45095 45095 45095 45095 45095 45095 44826 44826 44826 44910 44987 

Alcohol_Use_

DV 

Pear

son 

Corre

lation 

-.016** -.067** -.054** -.075** -.025** .057** -.026** -.029** .011* .335** .331** 
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Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .000 .000 .012 .000 .000 

N 44739 44739 44739 44739 44739 44739 44470 44470 44470 44523 44596 

Marijuana_Us

e_DV 

Pear

son 

Corre

lation 

-.039** -.084** -.080** -.063** -.043** .088** -.041** -.033** -.009* .261** .387** 

Sig. 

(1-

tailed

) 

.000 .000 .000 .000 .000 .000 .000 .000 .028 .000 .000 

N 44522 44522 44522 44522 44522 44522 44257 44257 44257 44307 44384 

 
 
 
 
 
 
 

Correlations 

 

Social_Norm_Influ

ence_Volunteer 

Direct_Peer_Influence

_SchoolActivities 

Direct_Peer_Influe

nce_Alcohol 

Direct_Peer_Influence_

Marijuana Alcohol_Use_DV 

Marijuana_

Use_DV 

Gender Pears

on 

Correl

ation 

-.096** -.062** -.056** .041** -.040** .037** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 45372 44603 44601 44481 44156 43936 

Age_MeanCentered Pears

on 

Correl

ation 

.046** .038** .260** .246** .218** .228** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 46463 45678 45673 45545 45212 44985 
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SocioEconomic 

Status 

Pears

on 

Correl

ation 

-.052** -.158** .049** .079** .051** .070** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 45367 44618 44615 44496 44156 43930 

Race_White_Clean Pears

on 

Correl

ation 

.030** .077** -.059** -.088** -.059** -.064** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 46463 45678 45673 45545 45212 44985 

Race_AmericanIndia

n_Clean 

Pears

on 

Correl

ation 

-.015** -.047** .021** .070** .012** .073** 

Sig. 

(1-

tailed) 

.001 .000 .000 .000 .007 .000 

N 46463 45678 45673 45545 45212 44985 

Race_Black_Clean Pears

on 

Correl

ation 

-.002 .015** .022** .037** .000 .021** 

Sig. 

(1-

tailed) 

.337 .001 .000 .000 .497 .000 

N 46463 45678 45673 45545 45212 44985 

Race_Asian_Clean Pears

on 

Correl

ation 

.040** .036** -.063** -.055** -.049** -.049** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 
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N 46463 45678 45673 45545 45212 44985 

Race_PacificIslander

_Clean 

Pears

on 

Correl

ation 

.012** .006 .011** .014** .000 .008* 

Sig. 

(1-

tailed) 

.004 .092 .009 .002 .469 .049 

N 46463 45678 45673 45545 45212 44985 

Race_Multiple Pears

on 

Correl

ation 

.004 .014** .013** .021** .020** .022** 

Sig. 

(1-

tailed) 

.220 .001 .002 .000 .000 .000 

N 46463 45678 45673 45545 45212 44985 

Ethnicity Pears

on 

Correl

ation 

-.065** -.116** .109** .099** .108** .068** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 43812 43075 43067 42959 42632 42426 

Mother's highest 

level of education 

Pears

on 

Correl

ation 

-.080** -.174** .109** .120** .112** .112** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 34155 33652 33645 33577 33352 33202 

SA_Sports Pears

on 

Correl

ation 

.053** .275** -.001 -.036** -.016** -.039** 
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Sig. 

(1-

tailed) 

.000 .000 .436 .000 .000 .000 

N 46078 45223 45217 45095 44739 44522 

SA_PerformingArts Pears

on 

Correl

ation 

.096** .157** -.086** -.101** -.067** -.084** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 46078 45223 45217 45095 44739 44522 

SA_Volunteering Pears

on 

Correl

ation 

.167** .208** -.051** -.088** -.054** -.080** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 46078 45223 45217 45095 44739 44522 

SA_Clubs Pears

on 

Correl

ation 

.085** .122** -.068** -.065** -.075** -.063** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 46078 45223 45217 45095 44739 44522 

SA_Other Pears

on 

Correl

ation 

.108** .144** -.032** -.052** -.025** -.043** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 46078 45223 45217 45095 44739 44522 
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SA_None Pears

on 

Correl

ation 

-.124** -.336** .051** .099** .057** .088** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 46078 45223 45217 45095 44739 44522 

SS_Activities_Stude

ntGov 

Pears

on 

Correl

ation 

.049** .104** -.018** -.038** -.026** -.041** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 45796 44955 44949 44826 44470 44257 

SS_Activities_Newsp

aper 

Pears

on 

Correl

ation 

.036** .056** -.028** -.034** -.029** -.033** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 45796 44955 44949 44826 44470 44257 

SS_Activities_Tutorin

g 

Pears

on 

Correl

ation 

.045** .038** .013** .004 .011* -.009* 

Sig. 

(1-

tailed) 

.000 .000 .002 .220 .012 .028 

N 45796 44955 44949 44826 44470 44257 

Social_Norm_Influen

ce_Alcohol 

Pears

on 

Correl

ation 

-.171** -.008* .380** .308** .335** .261** 

Sig. 

(1-

tailed) 

.000 .046 .000 .000 .000 .000 
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N 46157 45032 45027 44910 44523 44307 

Social_Norm_Influen

ce_Marijuana 

Pears

on 

Correl

ation 

-.211** -.069** .371** .423** .331** .387** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 

N 46241 45101 45102 44987 44596 44384 

Social_Norm_Influen

ce_Volunteer 

Pears

on 

Correl

ation 

1 .180** -.112** -.126** -.110** -.094** 

Sig. 

(1-

tailed) 

 .000 .000 .000 .000 .000 

N 46463 45098 45094 44979 44580 44364 

Direct_Peer_Influenc

e_SchoolActivities 

Pears

on 

Correl

ation 

.180** 1 -.046** -.117** -.083** -.125** 

Sig. 

(1-

tailed) 

.000  .000 .000 .000 .000 

N 45098 45678 45333 45199 44596 44395 

Direct_Peer_Influenc

e_Alcohol 

Pears

on 

Correl

ation 

-.112** -.046** 1 .696** .566** .481** 

Sig. 

(1-

tailed) 

.000 .000  .000 .000 .000 

N 45094 45333 45673 45309 44626 44423 

Direct_Peer_Influenc

e_Marijuana 

Pears

on 

Correl

ation 

-.126** -.117** .696** 1 .464** .633** 
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Sig. 

(1-

tailed) 

.000 .000 .000  .000 .000 

N 44979 45199 45309 45545 44510 44317 

Alcohol_Use_DV Pears

on 

Correl

ation 

-.110** -.083** .566** .464** 1 .489** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000  .000 

N 44580 44596 44626 44510 45212 44927 

Marijuana_Use_DV Pears

on 

Correl

ation 

-.094** -.125** .481** .633** .489** 1 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000  

N 44364 44395 44423 44317 44927 44985 

 

**. Correlation is significant at the 0.01 level (1-tailed). 

*. Correlation is significant at the 0.05 level (1-tailed). 

 
 

 
Correlations 

 

Notes 

Output Created 18-APR-2016 14:58:36 

Comments  

Input Data  

Active Dataset  

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data File 23849 

Missing Value Handling Definition of Missing User-defined missing values are treated as missing. 

Cases Used Statistics for each pair of variables are based on all the cases 

with valid data for that pair. 
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Syntax CORRELATIONS 

 /VARIABLES=Gender_Clean Age_MeanCentered SES_Coded 

Race_White_Clean Race_AmericanIndian_Clean 

Race_Black_Clean Race_Asian_Clean 

Race_PacificIslander_Clean Race_Multiple Ethnicity_Clean 

MotherEducation_Coded SA_Sports SA_PerformingArts 

SA_Volunteering SA_Clubs SA_Other SA_None 

SS_Activities_StudentGov SS_Activities_Newspaper 

SS_Activities_Tutoring Social_Norm_Influence_Alcohol 

Social_Norm_Influence_Marijuana 

Social_Norm_Influence_Volunteer 

Direct_Peer_Influence_SchoolActivities 

Direct_Peer_Influence_Alcohol Direct_Peer_Influence_Marijuana 

Alcohol_Use_DV Marijuana_Use_DV 

 /PRINT=ONETAIL NOSIG 

 /MISSING=PAIRWISE. 

Resources Processor Time 00:00:00.41 

Elapsed Time 00:00:00.29 

 

 

Correlations 

 

Gen

der 

Age_

Mean

Cent

ered 

Socio

Econ

omic 

Statu

s 

Race

_Whi

te_Cl

ean 

Race

_Am

erica

nIndi

an_C

lean 

Race_B

lack_Cl

ean 

Race_

Asian_

Clean 

Race_P

acificIsl

ander_

Clean 

Race_M

ultiple 

Ethnicit

y 

Mother's 

highest 

level of 

education 

SA_Sport

s 

SA_Per

forming

Arts 

SA_Volun

teering SA_Clubs 

Gender Pears

on 

Correl

ation 

1 .033** -.004 
-

.019** 
.014* .021** -.006 .026** -.007 -.016** -.020** .114** -.187** -.157** .038** 

Sig. 

(1-

tailed) 

 .000 .261 .006 .034 .003 .229 .000 .186 .008 .004 .000 .000 .000 .000 

N 2326

2 

2326

2 

2268

0 

1711

3 

1711

3 
17113 17113 17113 17113 21933 17047 22881 22881 22881 22881 
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Age_MeanC

entered 

Pears

on 

Correl

ation 

.033*

* 
1 

-

.126** 
.033** 

-

.024** 
-.024** .000 .000 -.009 -.081** -.002 -.038** -.035** .049** -.022** 

Sig. 

(1-

tailed) 

.000  .000 .000 .001 .001 .486 .483 .105 .000 .417 .000 .000 .000 .000 

N 2326

2 

2384

9 

2324

2 

1749

0 

1749

0 
17490 17490 17490 17490 22462 17443 23431 23431 23431 23431 

SocioEcono

mic Status 

Pears

on 

Correl

ation 

-.004 
-

.126** 
1 

-

.215** 
.226** .121** -.021** .040** .026** .361** .320** -.111** -.111** -.153** -.046** 

Sig. 

(1-

tailed) 

.261 .000  .000 .000 .000 .003 .000 .000 .000 .000 .000 .000 .000 .000 

N 2268

0 

2324

2 

2324

2 

1720

3 

1720

3 
17203 17203 17203 17203 22026 17100 22859 22859 22859 22859 

Race_White

_Clean 

Pears

on 

Correl

ation 

-

.019*

* 

.033** 
-

.215** 
1 

-

.454** 
-.420** -.333** -.184** -.496** -.078** -.055** .003 .019** .024** -.011 

Sig. 

(1-

tailed) 

.006 .000 .000  .000 .000 .000 .000 .000 .000 .000 .363 .007 .001 .067 

N 1711

3 

1749

0 

1720

3 

1749

0 

1749

0 
17490 17490 17490 17490 16719 13158 17250 17250 17250 17250 

Race_Ameri

canIndian_C

lean 

Pears

on 

Correl

ation 

.014* 
-

.024** 
.226** 

-

.454** 
1 -.074** -.058** -.032** -.087** .089** .099** -.041** -.058** -.065** -.006 

Sig. 

(1-

tailed) 

.034 .001 .000 .000  .000 .000 .000 .000 .000 .000 .000 .000 .000 .231 

N 1711

3 

1749

0 

1720

3 

1749

0 

1749

0 
17490 17490 17490 17490 16719 13158 17250 17250 17250 17250 
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Race_Black

_Clean 

Pears

on 

Correl

ation 

.021*

* 

-

.024** 
.121** 

-

.420** 

-

.074** 
1 -.054** -.030** -.081** .005 .008 .052** -.033** -.038** -.013* 

Sig. 

(1-

tailed) 

.003 .001 .000 .000 .000  .000 .000 .000 .247 .178 .000 .000 .000 .050 

N 1711

3 

1749

0 

1720

3 

1749

0 

1749

0 
17490 17490 17490 17490 16719 13158 17250 17250 17250 17250 

Race_Asian

_Clean 

Pears

on 

Correl

ation 

-.006 .000 
-

.021** 

-

.333** 

-

.058** 
-.054** 1 -.024** -.064** -.063** -.016* -.033** .035** .067** .030** 

Sig. 

(1-

tailed) 

.229 .486 .003 .000 .000 .000  .001 .000 .000 .032 .000 .000 .000 .000 

N 1711

3 

1749

0 

1720

3 

1749

0 

1749

0 
17490 17490 17490 17490 16719 13158 17250 17250 17250 17250 

Race_Pacifi

cIslander_Cl

ean 

Pears

on 

Correl

ation 

.026*

* 
.000 .040** 

-

.184** 

-

.032** 
-.030** -.024** 1 -.035** .055** .002 .014* -.014* -.006 .004 

Sig. 

(1-

tailed) 

.000 .483 .000 .000 .000 .000 .001  .000 .000 .401 .033 .029 .206 .321 

N 1711

3 

1749

0 

1720

3 

1749

0 

1749

0 
17490 17490 17490 17490 16719 13158 17250 17250 17250 17250 

Race_Multipl

e 

Pears

on 

Correl

ation 

-.007 -.009 .026** 
-

.496** 

-

.087** 
-.081** -.064** -.035** 1 .058** .003 .006 .034** .010 .012 

Sig. 

(1-

tailed) 

.186 .105 .000 .000 .000 .000 .000 .000  .000 .377 .203 .000 .084 .063 

N 1711

3 

1749

0 

1720

3 

1749

0 

1749

0 
17490 17490 17490 17490 16719 13158 17250 17250 17250 17250 
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Ethnicity Pears

on 

Correl

ation 

-

.016*

* 

-

.081** 
.361** 

-

.078** 
.089** .005 -.063** .055** .058** 1 .304** -.051** -.107** -.109** -.059** 

Sig. 

(1-

tailed) 

.008 .000 .000 .000 .000 .247 .000 .000 .000  .000 .000 .000 .000 .000 

N 2193

3 

2246

2 

2202

6 

1671

9 

1671

9 
16719 16719 16719 16719 22462 16535 22109 22109 22109 22109 

Mother's 

highest level 

of education 

Pears

on 

Correl

ation 

-

.020*

* 

-.002 .320** 
-

.055** 
.099** .008 -.016* .002 .003 .304** 1 -.135** -.117** -.157** -.076** 

Sig. 

(1-

tailed) 

.004 .417 .000 .000 .000 .178 .032 .401 .377 .000  .000 .000 .000 .000 

N 1704

7 

1744

3 

1710

0 

1315

8 

1315

8 
13158 13158 13158 13158 16535 17443 17220 17220 17220 17220 

SA_Sports Pears

on 

Correl

ation 

.114*

* 

-

.038** 

-

.111** 
.003 

-

.041** 
.052** -.033** .014* .006 -.051** -.135** 1 -.004 .138** .107** 

Sig. 

(1-

tailed) 

.000 .000 .000 .363 .000 .000 .000 .033 .203 .000 .000  .279 .000 .000 

N 2288

1 

2343

1 

2285

9 

1725

0 

1725

0 
17250 17250 17250 17250 22109 17220 23431 23431 23431 23431 

SA_Performi

ngArts 

Pears

on 

Correl

ation 

-

.187*

* 

-

.035** 

-

.111** 
.019** 

-

.058** 
-.033** .035** -.014* .034** -.107** -.117** -.004 1 .231** .178** 

Sig. 

(1-

tailed) 

.000 .000 .000 .007 .000 .000 .000 .029 .000 .000 .000 .279  .000 .000 

N 2288

1 

2343

1 

2285

9 

1725

0 

1725

0 
17250 17250 17250 17250 22109 17220 23431 23431 23431 23431 
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SA_Volunte

ering 

Pears

on 

Correl

ation 

-

.157*

* 

.049** 
-

.153** 
.024** 

-

.065** 
-.038** .067** -.006 .010 -.109** -.157** .138** .231** 1 .259** 

Sig. 

(1-

tailed) 

.000 .000 .000 .001 .000 .000 .000 .206 .084 .000 .000 .000 .000  .000 

N 2288

1 

2343

1 

2285

9 

1725

0 

1725

0 
17250 17250 17250 17250 22109 17220 23431 23431 23431 23431 

SA_Clubs Pears

on 

Correl

ation 

.038*

* 

-

.022** 

-

.046** 
-.011 -.006 -.013* .030** .004 .012 -.059** -.076** .107** .178** .259** 1 

Sig. 

(1-

tailed) 

.000 .000 .000 .067 .231 .050 .000 .321 .063 .000 .000 .000 .000 .000  

N 2288

1 

2343

1 

2285

9 

1725

0 

1725

0 
17250 17250 17250 17250 22109 17220 23431 23431 23431 23431 

SA_Other Pears

on 

Correl

ation 

-

.081*

* 

.053** 
-

.082** 
.016* 

-

.032** 
-.031** .033** -.003 .009 -.073** -.082** .042** .150** .263** .168** 

Sig. 

(1-

tailed) 

.000 .000 .000 .016 .000 .000 .000 .328 .125 .000 .000 .000 .000 .000 .000 

N 2288

1 

2343

1 

2285

9 

1725

0 

1725

0 
17250 17250 17250 17250 22109 17220 23431 23431 23431 23431 

SA_None Pears

on 

Correl

ation 

.007 -.008 .174** 
-

.039** 
.089** -.008 -.009 -.002 -.007 .115** .196** -.628** -.320** -.301** -.243** 

Sig. 

(1-

tailed) 

.133 .124 .000 .000 .000 .138 .115 .383 .176 .000 .000 .000 .000 .000 .000 

N 2288

1 

2343

1 

2285

9 

1725

0 

1725

0 
17250 17250 17250 17250 22109 17220 23431 23431 23431 23431 
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SS_Activities

_StudentGo

v 

Pears

on 

Correl

ation 

-

.072*

* 

-

.055** 

-

.030** 
.000 

-

.022** 
.002 .007 .002 .014* -.011 -.043** .087** .085** .162** .111** 

Sig. 

(1-

tailed) 

.000 .000 .000 .487 .002 .397 .170 .385 .038 .058 .000 .000 .000 .000 .000 

N 2274

9 

2329

1 

2272

5 

1716

3 

1716

3 
17163 17163 17163 17163 21984 17132 23291 23291 23291 23291 

SS_Activities

_Newspaper 

Pears

on 

Correl

ation 

-

.097*

* 

-

.058** 
-.012* -.002 .002 -.007 .002 -.007 .008 .001 -.019** .033** .074** .120** .066** 

Sig. 

(1-

tailed) 

.000 .000 .039 .421 .393 .188 .396 .195 .162 .446 .007 .000 .000 .000 .000 

N 2274

9 

2329

1 

2272

5 

1716

3 

1716

3 
17163 17163 17163 17163 21984 17132 23291 23291 23291 23291 

SS_Activities

_Tutoring 

Pears

on 

Correl

ation 

-

.060*

* 

-.006 .058** 
-

.056** 
.069** .011 .008 -.001 .011 .045** .002 .048** .051** .114** .104** 

Sig. 

(1-

tailed) 

.000 .187 .000 .000 .000 .078 .161 .462 .082 .000 .391 .000 .000 .000 .000 

N 2274

9 

2329

1 

2272

5 

1716

3 

1716

3 
17163 17163 17163 17163 21984 17132 23291 23291 23291 23291 

Social_Norm

_Influence_

Alcohol 

Pears

on 

Correl

ation 

-

.069*

* 

.191** 
-

.054** 
.023** 

-

.042** 
.009 -.056** .002 .032** .004 .001 .027** -.011* .028** -.018** 

Sig. 

(1-

tailed) 

.000 .000 .000 .001 .000 .121 .000 .389 .000 .262 .429 .000 .043 .000 .004 

N 2264

7 

2320

3 

2263

9 

1707

3 

1707

3 
17073 17073 17073 17073 21884 17066 23006 23006 23006 23006 
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Social_Norm

_Influence_

Marijuana 

Pears

on 

Correl

ation 

-

.016*

* 

.167** -.001 
-

.026** 
.010 .039** -.070** -.010 .050** .022** .031** -.010 -.032** -.015* -.029** 

Sig. 

(1-

tailed) 

.007 .000 .456 .000 .085 .000 .000 .102 .000 .000 .000 .070 .000 .012 .000 

N 2268

1 

2323

0 

2266

6 

1709

9 

1709

9 
17099 17099 17099 17099 21918 17084 23035 23035 23035 23035 

Social_Norm

_Influence_

Volunteer 

Pears

on 

Correl

ation 

-

.100*

* 

.044** 
-

.050** 
.005 

-

.022** 
-.017* .043** .009 -.007 -.066** -.071** .056** .097** .163** .078** 

Sig. 

(1-

tailed) 

.000 .000 .000 .242 .002 .014 .000 .126 .166 .000 .000 .000 .000 .000 .000 

N 2267

3 

2322

5 

2266

3 

1708

7 

1708

7 
17087 17087 17087 17087 21921 17087 23032 23032 23032 23032 

Direct_Peer

_Influence_

SchoolActivit

ies 

Pears

on 

Correl

ation 

-

.057*

* 

.045** 
-

.162** 
.029** 

-

.077** 
.003 .037** .002 -.005 -.116** -.186** .269** .157** .210** .123** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .367 .000 .416 .251 .000 .000 .000 .000 .000 .000 

N 2229

2 

2283

5 

2229

4 

1681

6 

1681

6 
16816 16816 16816 16816 21559 16856 22619 22619 22619 22619 

Direct_Peer

_Influence_

Alcohol 

Pears

on 

Correl

ation 

-

.054*

* 

.261** .046** 
-

.037** 
.035** .039** -.067** .020** .032** .106** .106** -.006 -.090** -.060** -.072** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 .000 .005 .000 .000 .000 .199 .000 .000 .000 

N 2228

8 

2283

2 

2229

2 

1681

7 

1681

7 
16817 16817 16817 16817 21557 16851 22612 22612 22612 22612 
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Direct_Peer

_Influence_

Marijuana 

Pears

on 

Correl

ation 

.041*

* 
.246** .073** 

-

.090** 
.098** .048** -.059** .022** .044** .092** .115** -.037** -.102** -.092** -.066** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .000 .000 .002 .000 .000 .000 .000 .000 .000 .000 

N 2222

1 

2275

7 

2222

1 

1677

1 

1677

1 
16771 16771 16771 16771 21496 16813 22537 22537 22537 22537 

Alcohol_Use

_DV 

Pears

on 

Correl

ation 

-

.041*

* 

.217** .050** 
-

.027** 
.024** .020** -.048** -.003 .037** .114** .113** -.017** -.070** -.060** -.077** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .001 .004 .000 .364 .000 .000 .000 .005 .000 .000 .000 

N 2205

3 

2258

4 

2204

6 

1665

2 

1665

2 
16652 16652 16652 16652 21319 16689 22353 22353 22353 22353 

Marijuana_U

se_DV 

Pears

on 

Correl

ation 

.035*

* 
.228** .074** 

-

.075** 
.104** .025** -.055** .007 .039** .070** .116** -.038** -.090** -.083** -.067** 

Sig. 

(1-

tailed) 

.000 .000 .000 .000 .000 .001 .000 .189 .000 .000 .000 .000 .000 .000 .000 

N 2194

0 

2246

8 

2192

8 

1657

8 

1657

8 
16578 16578 16578 16578 21210 16621 22239 22239 22239 22239 

 

Correlations 

 

SA_Oth

er 

SA_No

ne 

SS_Ac

tivities

_Stud

entGo

v 

SS_Activ

ities_Ne

wspaper 

SS_Acti

vities_T

utoring 

Social_No

rm_Influe

nce_Alco

hol 

Social_N

orm_Infl

uence_

Marijuan

a 

Social_

Norm_I

nfluenc

e_Volu

nteer 

Direct_P

eer_Influ

ence_Sc

hoolActiv

ities 

Direct_Pe

er_Influen

ce_Alcoh

ol 

Direct_P

eer_Influ

ence_M

arijuana 

Alcohol_

Use_DV 

Marijuana_

Use_DV 

Gender Pearson 

Correlati

on 

-.081** .007 -.072** -.097** -.060** -.069** -.016** -.100** -.057** -.054** .041** -.041** .035** 

Sig. (1-

tailed) 
.000 .133 .000 .000 .000 .000 .007 .000 .000 .000 .000 .000 .000 
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N 22881 22881 22749 22749 22749 22647 22681 22673 22292 22288 22221 22053 21940 

Age_MeanCe

ntered 

Pearson 

Correlati

on 

.053** -.008 -.055** -.058** -.006 .191** .167** .044** .045** .261** .246** .217** .228** 

Sig. (1-

tailed) 
.000 .124 .000 .000 .187 .000 .000 .000 .000 .000 .000 .000 .000 

N 23431 23431 23291 23291 23291 23203 23230 23225 22835 22832 22757 22584 22468 

SocioEconomi

c Status 

Pearson 

Correlati

on 

-.082** .174** -.030** -.012* .058** -.054** -.001 -.050** -.162** .046** .073** .050** .074** 

Sig. (1-

tailed) 
.000 .000 .000 .039 .000 .000 .456 .000 .000 .000 .000 .000 .000 

N 22859 22859 22725 22725 22725 22639 22666 22663 22294 22292 22221 22046 21928 

Race_White_

Clean 

Pearson 

Correlati

on 

.016* -.039** .000 -.002 -.056** .023** -.026** .005 .029** -.037** -.090** -.027** -.075** 

Sig. (1-

tailed) 
.016 .000 .487 .421 .000 .001 .000 .242 .000 .000 .000 .000 .000 

N 17250 17250 17163 17163 17163 17073 17099 17087 16816 16817 16771 16652 16578 

Race_Americ

anIndian_Clea

n 

Pearson 

Correlati

on 

-.032** .089** -.022** .002 .069** -.042** .010 -.022** -.077** .035** .098** .024** .104** 

Sig. (1-

tailed) 
.000 .000 .002 .393 .000 .000 .085 .002 .000 .000 .000 .001 .000 

N 17250 17250 17163 17163 17163 17073 17099 17087 16816 16817 16771 16652 16578 

Race_Black_

Clean 

Pearson 

Correlati

on 

-.031** -.008 .002 -.007 .011 .009 .039** -.017* .003 .039** .048** .020** .025** 

Sig. (1-

tailed) 
.000 .138 .397 .188 .078 .121 .000 .014 .367 .000 .000 .004 .001 

N 17250 17250 17163 17163 17163 17073 17099 17087 16816 16817 16771 16652 16578 

Race_Asian_

Clean 

Pearson 

Correlati

on 

.033** -.009 .007 .002 .008 -.056** -.070** .043** .037** -.067** -.059** -.048** -.055** 

Sig. (1-

tailed) 
.000 .115 .170 .396 .161 .000 .000 .000 .000 .000 .000 .000 .000 

N 17250 17250 17163 17163 17163 17073 17099 17087 16816 16817 16771 16652 16578 
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Race_PacificI

slander_Clean 

Pearson 

Correlati

on 

-.003 -.002 .002 -.007 -.001 .002 -.010 .009 .002 .020** .022** -.003 .007 

Sig. (1-

tailed) 
.328 .383 .385 .195 .462 .389 .102 .126 .416 .005 .002 .364 .189 

N 17250 17250 17163 17163 17163 17073 17099 17087 16816 16817 16771 16652 16578 

Race_Multiple Pearson 

Correlati

on 

.009 -.007 .014* .008 .011 .032** .050** -.007 -.005 .032** .044** .037** .039** 

Sig. (1-

tailed) 
.125 .176 .038 .162 .082 .000 .000 .166 .251 .000 .000 .000 .000 

N 17250 17250 17163 17163 17163 17073 17099 17087 16816 16817 16771 16652 16578 

Ethnicity Pearson 

Correlati

on 

-.073** .115** -.011 .001 .045** .004 .022** -.066** -.116** .106** .092** .114** .070** 

Sig. (1-

tailed) 
.000 .000 .058 .446 .000 .262 .000 .000 .000 .000 .000 .000 .000 

N 22109 22109 21984 21984 21984 21884 21918 21921 21559 21557 21496 21319 21210 

Mother's 

highest level 

of education 

Pearson 

Correlati

on 

-.082** .196** -.043** -.019** .002 .001 .031** -.071** -.186** .106** .115** .113** .116** 

Sig. (1-

tailed) 
.000 .000 .000 .007 .391 .429 .000 .000 .000 .000 .000 .000 .000 

N 17220 17220 17132 17132 17132 17066 17084 17087 16856 16851 16813 16689 16621 

SA_Sports Pearson 

Correlati

on 

.042** -.628** .087** .033** .048** .027** -.010 .056** .269** -.006 -.037** -.017** -.038** 

Sig. (1-

tailed) 
.000 .000 .000 .000 .000 .000 .070 .000 .000 .199 .000 .005 .000 

N 23431 23431 23291 23291 23291 23006 23035 23032 22619 22612 22537 22353 22239 

SA_Performin

gArts 

Pearson 

Correlati

on 

.150** -.320** .085** .074** .051** -.011* -.032** .097** .157** -.090** -.102** -.070** -.090** 

Sig. (1-

tailed) 
.000 .000 .000 .000 .000 .043 .000 .000 .000 .000 .000 .000 .000 

N 23431 23431 23291 23291 23291 23006 23035 23032 22619 22612 22537 22353 22239 

SA_Volunteeri

ng 

Pearson 

Correlati

on 

.263** -.301** .162** .120** .114** .028** -.015* .163** .210** -.060** -.092** -.060** -.083** 



       129 

 

Sig. (1-

tailed) 
.000 .000 .000 .000 .000 .000 .012 .000 .000 .000 .000 .000 .000 

N 23431 23431 23291 23291 23291 23006 23035 23032 22619 22612 22537 22353 22239 

SA_Clubs Pearson 

Correlati

on 

.168** -.243** .111** .066** .104** -.018** -.029** .078** .123** -.072** -.066** -.077** -.067** 

Sig. (1-

tailed) 
.000 .000 .000 .000 .000 .004 .000 .000 .000 .000 .000 .000 .000 

N 23431 23431 23291 23291 23291 23006 23035 23032 22619 22612 22537 22353 22239 

SA_Other Pearson 

Correlati

on 

1 -.309** .103** .058** .075** .020** -.011* .104** .151** -.036** -.054** -.024** -.045** 

Sig. (1-

tailed) 

 .000 .000 .000 .000 .002 .041 .000 .000 .000 .000 .000 .000 

N 23431 23431 23291 23291 23291 23006 23035 23032 22619 22612 22537 22353 22239 

SA_None Pearson 

Correlati

on 

-.309** 1 -.095** -.071** -.056** -.028** .025** -.118** -.336** .053** .101** .056** .094** 

Sig. (1-

tailed) 
.000  .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

N 23431 23431 23291 23291 23291 23006 23035 23032 22619 22612 22537 22353 22239 

SS_Activities_

StudentGov 

Pearson 

Correlati

on 

.103** -.095** 1 .160** .078** .002 -.015** .061** .110** -.017** -.036** -.025** -.037** 

Sig. (1-

tailed) 
.000 .000  .000 .000 .381 .010 .000 .000 .004 .000 .000 .000 

N 23291 23291 23291 23291 23291 22872 22901 22898 22489 22484 22408 22224 22112 

SS_Activities_

Newspaper 

Pearson 

Correlati

on 

.058** -.071** .160** 1 .072** .004 -.001 .033** .057** -.023** -.034** -.022** -.032** 

Sig. (1-

tailed) 
.000 .000 .000  .000 .280 .430 .000 .000 .000 .000 .000 .000 

N 23291 23291 23291 23291 23291 22872 22901 22898 22489 22484 22408 22224 22112 

SS_Activities_

Tutoring 

Pearson 

Correlati

on 

.075** -.056** .078** .072** 1 .009 .000 .044** .046** .013* .004 .009 -.011* 

Sig. (1-

tailed) 
.000 .000 .000 .000  .097 .483 .000 .000 .028 .257 .100 .044 

N 23291 23291 23291 23291 23291 22872 22901 22898 22489 22484 22408 22224 22112 
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Social_Norm_

Influence_Alc

ohol 

Pearson 

Correlati

on 

.020** -.028** .002 .004 .009 1 .747** -.166** .003 .380** .315** .328** .259** 

Sig. (1-

tailed) 
.002 .000 .381 .280 .097  .000 .000 .317 .000 .000 .000 .000 

N 23006 23006 22872 22872 22872 23203 23104 23071 22509 22508 22437 22241 22131 

Social_Norm_

Influence_Mar

ijuana 

Pearson 

Correlati

on 

-.011* .025** -.015** -.001 .000 .747** 1 -.210** -.057** .370** .423** .325** .387** 

Sig. (1-

tailed) 
.041 .000 .010 .430 .483 .000  .000 .000 .000 .000 .000 .000 

N 23035 23035 22901 22901 22901 23104 23230 23114 22544 22543 22476 22275 22162 

Social_Norm_

Influence_Vol

unteer 

Pearson 

Correlati

on 

.104** -.118** .061** .033** .044** -.166** -.210** 1 .183** -.110** -.125** -.113** -.092** 

Sig. (1-

tailed) 
.000 .000 .000 .000 .000 .000 .000  .000 .000 .000 .000 .000 

N 23032 23032 22898 22898 22898 23071 23114 23225 22546 22541 22473 22266 22156 

Direct_Peer_I

nfluence_Sch

oolActivities 

Pearson 

Correlati

on 

.151** -.336** .110** .057** .046** .003 -.057** .183** 1 -.047** -.117** -.080** -.123** 

Sig. (1-

tailed) 
.000 .000 .000 .000 .000 .317 .000 .000  .000 .000 .000 .000 

N 22619 22619 22489 22489 22489 22509 22544 22546 22835 22672 22598 22281 22175 

Direct_Peer_I

nfluence_Alco

hol 

Pearson 

Correlati

on 

-.036** .053** -.017** -.023** .013* .380** .370** -.110** -.047** 1 .698** .566** .484** 

Sig. (1-

tailed) 
.000 .000 .004 .000 .028 .000 .000 .000 .000  .000 .000 .000 

N 22612 22612 22484 22484 22484 22508 22543 22541 22672 22832 22641 22294 22185 

Direct_Peer_I

nfluence_Mari

juana 

Pearson 

Correlati

on 

-.054** .101** -.036** -.034** .004 .315** .423** -.125** -.117** .698** 1 .465** .632** 

Sig. (1-

tailed) 
.000 .000 .000 .000 .257 .000 .000 .000 .000 .000  .000 .000 

N 22537 22537 22408 22408 22408 22437 22476 22473 22598 22641 22757 22227 22126 

Alcohol_Use_

DV 

Pearson 

Correlati

on 

-.024** .056** -.025** -.022** .009 .328** .325** -.113** -.080** .566** .465** 1 .491** 
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Sig. (1-

tailed) 
.000 .000 .000 .000 .100 .000 .000 .000 .000 .000 .000  .000 

N 22353 22353 22224 22224 22224 22241 22275 22266 22281 22294 22227 22584 22439 

Marijuana_Us

e_DV 

Pearson 

Correlati

on 

-.045** .094** -.037** -.032** -.011* .259** .387** -.092** -.123** .484** .632** .491** 1 

Sig. (1-

tailed) 
.000 .000 .000 .000 .044 .000 .000 .000 .000 .000 .000 .000  

N 22239 22239 22112 22112 22112 22131 22162 22156 22175 22185 22126 22439 22468 

 

**. Correlation is significant at the 0.01 level (1-tailed). 

*. Correlation is significant at the 0.05 level (1-tailed). 
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