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ABSTRACT

School Contextual Effects on the Adolescent Academic Performance-Substance Use
Relationship

by

Fernando Humberto Andrade Adaniya

Co-chairs: Lori D. Hill and Jorge Delva

Children and adolescents are exposed to multiple contextual influences along their

development towards adulthood. Before they transition to adulthood, adolescents

acquire skills and knowledge usually in schools, which are one of the most influential

contexts during adolescence. During school years performing well academically can

generate better opportunities to become successful in the transition to adulthood.

As part of their development, adolescents might face several challenging situations

and eventually engage in non-conventional behaviors such as substance use. Research

has shown that, during adolescence, academic performance and substance use are

inversely related where it is difficult to distinguish between cause and effect. Thus,

in this dissertation both outcomes are conceptualized as an inter-connected complex

relationship. The literature has documented how several individual factors explain

this relationship. However, how the school context influences this dynamic relation-

ship has been scarcely investigated, leaving a research gap to be filled. To fill this

gap, this dissertation uses a new conceptual model to explain the empirical findings

related to school context effects on the dynamic between academic performance and

xiv



substance use.

The effects of these school factors were estimated, in a national representative

sample of adolescents (ADD Health), using longitudinal and multilevel techniques –

multilevel confirmatory factor analysis, multilevel conditional cross-lagged modeling.

Two important findings: (a) the academic performance-substance use relationship

is different depending on whether it is modeled at the student level (negative rela-

tionship) or school level (positive relationship); (b) three school context factors: a

general risk factor, social and academic problems, and generalized academic pressure,

had statistically significant effects on the relationship between academic performance

and substance use.

Theoretical implications rely on the importance to use more specific definitions

of the school context. Policy and practical implications pivot around the idea that

substance use and academic performance need to be understood as co-occurring out-

comes. The findings provide empirical evidence suggesting that (i) educational and

drug preventing programs need to integrate academic and social goals, aiming to pre-

vent substance use while promote academic performance; and (ii) social and academic

aspects of the school context need to be considered in framing intervention programs.
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CHAPTER I

Theoretical Framework

1.1 Introduction

Children and adolescents are exposed to multiple contextual influences that affect

their development and well being. These contextual influence can broadly be classified

into two types: macro social influences, such as culture and large communities; and

micro social influences such as family, peers and friends, neighborhoods, and schools.

Among all these micro contextual influences, the school stands out as one of the

most important context besides the family. Schools provide the context where children

and adolescents spend great part of their lives preparing for future roles in adulthood.

Because of the pivotal importance of schools in the development and well being of

children, schools have been the focus of research in education and other social sciences

(Barr, 1975; Anderson, 1982; Bryk et al., 1993; Eccles and Roeser, 2011).

Schools, indeed, can affect the development of children and adolescents in several

domains, such as academic and social development. Moreover, schools can also affect

the intersection of these two domains, for example, it can be explored how the school

context influences the relationship between academic performance and adolescent

drug consumption. How school contexts can affect dynamic relationships such as the

co-occurrences of academic performance and substance use is a research area that has

been under explored capturing scarce attention in the educational and substance use
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literatures.

Thus, in this dissertation, I explore the effect of the school context on the rela-

tionship between one important aspect in the academic development and one specific

behavior in the social domain: academic performance and substance use. In other

words, the focus of this dissertation is to examine how the school context can influence

the relationship between academic performance and substance use.

Focusing on school context effects on this relationship provides at least two major

contributions: (i) Theoretically, it represents an opportunity to conceptualize what

is understood as school context. As discussed later in this chapter, school context

is mostly used as a “fuzzy” term that has been understood in several ways lacking

clear definitions and conceptualizations. For instance, Sörensen and Morgan (2000)

highlight that the ways by which schools and students interact in the learning process

has not been clearly conceptualized; the same argument can be made in the case of the

relationship between academic performance and substance use where there is a need

for theoretical explanations of how the school context can modify this relationship.

(ii) Empirically, this dissertation tests the existence of school context effects on

the relationship between academic performance and substance use, thus expanding

our understanding of what is known about school effects separately on academic per-

formance or substance use. In more general terms, this dissertations attempts to open

a dialog that aims to explore school effects on the dynamics between educational out-

comes and other type of non academic outcomes such as the co-occurrences between

academic performance and substance use.

The relevance to study school context effects on the relationship between aca-

demic performance and substance use emerged from two research areas in education

–school effects on educational outcomes and the well-establish idea of the “hidden

curriculum”– and the growing interest on school effects on a general range of adoles-

cent development and behaviors.
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Schools are important for academic performance because they are one of the social

contexts where most adolescents formally learn and develop skills and knowledge that

can be pivotal after they finish high school. Performing well at school can provide

better opportunities to pursue higher levels of education, and join the labor market

as adolescents transition to adulthood roles.

In addition to the growing body of empirical school-effect research on a wide

range of adolescent behaviors, non-academic goals, and achievements (Eccles and

Roeser, 2011); the relevance to study school context effects on behaviors such as

substance use has theoretical support on one well established idea in the sociology of

education, the hidden curriculum. This idea has been widely studied as early as in the

work of Dewey (1916), later in the work of Freire (1972); and recently, Haralambos

et al. (2008) defined the hidden curriculum as those “things” that students learn by

attending schools that are not intended or stated as educational objectives of such

institutions. Thus, the idea of the hidden curriculum provides a very general overall

rationale to justify conceptually the possibility that the school context can increase

the probabilities or chances for students to engage in substance use among other non

academic behaviors. In addition, from the substance use perspective, schools are

generally considered as ideal places for drug prevention programs (Allott et al., 1999;

Evans-Whipp et al., 2004).

As part of the exploration of this contextual effect, this dissertation uses a new

conceptual model that aims to explain structural and mechanical aspect of school

contextual effects on the academic performance and substance use relationship. This

new conceptual framework has three key components: (i) a detailed definition of the

school context, (ii) a division of the school context into peripheral and concentric,

and (iii) four guiding conceptualizations to interpret the empirical results. This dis-

sertation also assumes that the effects of the school context can transcend school

boundaries; thus, having effects on behaviors such as substance use consumption

3



outside the school.

Before explaining in more detail the rationale of school context effects on the

academic performance - substance use relationship, as well as the new theoretical

framework; let us concentrate on one key aspect of the academic performance and

substance use relationship.

1.1.1 Academic performance - substance use relationship

Within the academic development of adolescents, it is normative and socially

expected that students would perform well academically. In addition, successful per-

formance in academic areas can have important consequences after high school, es-

pecially, when the adolescent decides to continue with tertiary education or to join

the labor market. Thus, one relevant academic goal to understand is academic per-

formance. For the purposes of this dissertation, academic performance is defined as

how successful a student is in accomplishing the particular demands, requirements,

and goals set in his and her learning environment (high school, for example) dur-

ing a period of time, usually the school year. One common way to reflect academic

performance is using the teacher evaluations (grades) in several school subjects.

Along the adolescent social development, adolescents can engage in several nor-

mative, pro-social, anti-social, and risk behaviors. Among these risk behaviors can be

found bullying, gang involvement, aggressive and delinquent behaviors, unprotected

sex, and substance use (consumption of legal and illegal drugs). Substance use can be

detrimental for the adolescent development and well being; for instance, see Bradizza

et al. (2006) for a documentation on negative impacts of substance use on adolescents

physical and mental health; and see D′Amico et al. (2008), who provide evidence sup-

porting correlates between substance use and higher levels of violent and delinquent

behaviors.

Substance use is understood as the consumption of legal and illegal drugs; given
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that the focus of this dissertation is on adolescents, substance use is restricted to

the three most common substances consumed during this period of development:

alcohol, cigarettes and marijuana (Johnston et al., 2011a,b). Because chronic abuse

and addiction are not common during adolescence, this definition of substance use

excludes addiction and chronic abuse.

A comprehensive work by Bachman et al. (2008) shows the complexity of the

relationship between educational outcomes and substance use. This complexity de-

pends on several factors such as the different conceptualizations and measurements

of substance use and educational outcomes (for example, dropout rates can be re-

lated to alcohol consumption in one way and to illicit drugs in a different way); the

type of substance use trajectory (e.g. academic outcomes can be related differently

depending on whether the adolescent only has initiated consumption, has engaged in

some level of consumption, or is beginning to experience abuse and addiction); and

the educational level (for example, during secondary education academic achievement

is inversely related to substance use, but in college this may not necessarily be the

case).

More specific research focused on adolescents who attend middle and high schools

has been documenting how substance use and academic performance have been re-

lated (Owens et al., 2008; Crosnoe, 2006; Weng et al., 1988; Newcomb and Bentler,

1986). This literature indicates that substance use and academic performance/achievement,

on average, are inversely related (negatively related in the statistical sense). In sim-

pler words, as adolescents engage in more substance use, they might be less likely to

attain higher levels of academic achievement/performance (Brook et al., 2008; Bergen

et al., 2005; Jeynes, 2002).

Interestingly, it has also been shown that educational outcomes can be protec-

tive against substance use. For example, researchers found that adolescents with

higher levels of academic performance/achievement were less likely to consume alco-
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hol (Crum, 2006; Hoffmann, 2006; Ellickson and Hays, 1991).

The effect of academic performance/achievement on cigarette use has also been

documented, the relationship is not as clear as in the case of alcohol. For exam-

ple, a paper by Bryant et al. (2000) reported a significant effect, where adolescents

with lower levels of academic achievement were found to be more likely to engage

in cigarette consumption. Similarly, effects for marijuana were reported by Henry

et al. (2007), who found that lower levels of academic performance increased the ado-

lescent likelihood of initiating marijuana use. Moreover, common individual factors

(such as gender, ethnicity, SES and personality traits) have been identified as com-

mon determinants of the relationship between academic performance/achievement

and substance use (Crosnoe, 2006; Darling, 2005).

All these results strongly suggest that by the time students attend high schools;

Substance use (SU) and Academic performance (AP) co-exist in an inter-related or

co-occurring relationship, where it is difficult to distinguish cause and effect. Thus,

in this dissertation, academic performance and substance use are conceptualized as

two events that occur simultaneously. In other words, academic performance and

substance use can be seen as a phenomenon where both can simultaneously develop

and affect each other. This phenomenon is referred as the dynamic between substance

use and academic performance.1 Thus, in this dissertation, school context effects are

explored on this dynamic relationship between AP and SU.

1.1.2 School context influences

It is necessary to highlight that the new conceptualization of school effects pre-

sented in this dissertation emerged from the need to provide a theoretical framework

that: (a) can explain this complex dynamic between AP and SU, and (b) identify

1the term relationship is replaced by dynamic because relationship captures a more general un-
derstanding of how substance use and academic performance are related. For example, relationship
can imply effects of substance use on academic performance or vice verse. However, dynamic reflects
more accurately the co-occurrence, which is central in this dissertation.
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school characteristics as well as school mechanisms, at the organizational level, that

provide explanations for the school context effects.

Literature on school effects on the relationship between academic performance and

substance use is extremely scarce, especially if substance use and academic perfor-

mance are understood as the dynamic described above. All this imposes challenges

in selecting specific aspects of the school that can affect the AP-SU dynamic. In

addition, relying only on the education literature or only the substance use literature

might introduce bias to the conceptualization of school effects on the AP-SU dynamic

because what applies to educational outcomes might not apply to substance use and

vice-verse. Furthermore, only one perspective (either educational or substance use)

might not provide sufficient understanding of how schools can affect AP and SU.

Another challenge is that academic performance can be seen as an expected outcome

that students achieve in schools; however adolescents do not attend schools with the

expectations to consume substances. In fact, it is more likely that substance use

occurs mostly outside the school boundaries.

There might be several ways to proceed in order to overcome these challenges, one

way is to use a deductive approach to set a theoretical framework with boundaries,

structure and mechanisms to empirically test school effects on the AP-SU dynamic.

The first step of this deductive approach is to set boundaries to what is understood

as school context.

1.1.3 Setting boundaries for the school context

The school can be understood as a complex social environment where several

interactions take place among school actors. Schools can be characterized by a large

set of characteristics and factors, which can be related to a wide range of behaviors

and achievements. One way to deal with this complexity is to precisely define what

aspects of the school are actually researched, for instance one of these aspects is the
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school context. Given the focus on the context, then it is necessary to define it in order

to organize what can be understood as school context effects. A precise definition of

the school context provides a conceptual advantage setting a theoretical framework

to understand and interpret school effects.

In the theoretical framework section, a detailed definition of the school context is

provided. School context is defined as a set of school “traits” that are not directly

observed with specific structural and functional characteristics, which can be useful

to explain and guide the exploration of school context effects on the AP-SU dynamic.

In addition, conceptualizing and defining the school context can be useful for

more pragmatic applications such as educational policies, substance use prevention

programs, and for any intervention that needs to deal with the school complexity.

Conceptualizations and definitions can provide a framework to set expectations, goals,

and means of evaluation for more practical and political decisions. Conceptualizations

and definitions can also be useful for a common understanding of how a particular

policy or a program has been developed, implemented, and evaluated (more details

about these ideas are discussed in the final chapter).

Following the idea of the need to organize the school context, one way to dis-

tinguish school context influences is based on the proximity of the context influences

dividing it in three main parts: “peripheral”, “concentric”, and “intrinsic”. This divi-

sion can be useful and efficient when exploring school context effects on the dynamic

between academic performance and substance use; and in general, when exploring

school context effects on any type of outcomes.

The peripheral context is the component of the school context that surrounds the

school or has a temporal presence in the school. For example, the ethnic composition

and levels of poverty of the neighborhood where the school is located can be part of

the peripheral context. Another example would be the presence of temporal school

programs for a semester or a year, or sporadic participation of parents such as vol-
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unteer work. Other characteristics, such as school district policies or broad school

features (public and private), can also be part of the peripheral context.

The concentric context is constituted by permanent school characteristics that are

active components of what constitutes the school and are concentrated mainly within

the school boundaries. For example, the student body composition (e.g. ethnicity

composition, school rates of substance use, school poverty composition, and rates

of mental health problems), school institutional features (e.g. educational resources,

permanent school problems and challenges such as gangs, higher rates of violence and

drug use, and rates of dropouts), school policies (e.g. policies against violent behavior,

bullying and drug consumption and possession), and levels of academic pressure (e.g.

academic expectations, the level of generalization of academic demands, amount of

homework) can be part of the concentric context.

The intrinsic context is constituted by more specific school characteristics circum-

scribed within school spaces; the intrinsic context has permanent and more immediate

influences on adolescents behaviors and achievements. The intrinsic context can be

found within such spaces as classrooms, cafeteria, the playground, and administrative

offices. In the intrinsic context, for example, students interact creating cliques, teach-

ers deliver knowledge using instructional practices, and students engage in learning

or leisure activities. This is the most dynamic part of the school context where school

actors, mainly students and teachers, interact.

This dissertation is focused on the concentric context exploring how this compo-

nent of the school context can influence the dynamic between academic performance

and substance use. Focusing on the concentric context is centered on the perspec-

tive that it is more parsimonious to explore school context effects on the relationship

between academic performance and substance use. The peripheral context brings a

level of complication in the definition of what can be understood as “the school’s

neighborhood”. Can it be defined as the census tract or does it requires a more
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specific definition? Also distinguishing what is temporal brings another level of com-

plication. On the other hand, the intrinsic context demands the conceptualization

of additional sub level of analysis, for example the classroom, requiring additional

conceptualizations, such as classroom mechanisms. In addition, focusing only on one

intrinsic context, such as the classroom, might not be enough to understand how the

school context can affect the relationship between academic performance and sub-

stance use. Other intrinsic contexts might be needed in addition to the classroom

such as cliques and spaces that are created during leisure time. Thus, as mentioned

before it can be more parsimonious to focus only on the concentric context. A more

formal introduction of the division of the school context is presented in the theoretical

framework (section 1.3).

Before presenting the theoretical framework, the following section provides a sum-

mary of the principal ways by which the school has been conceptualized; this followed

by a review of the school effects literature.

1.2 The school effects literature

1.2.1 The school conceptualizations

The literature on school effects on a broad range of adolescent academic and non-

academic goals has conceptualized the school context in several ways. The purpose of

this brief review in search of school context definitions is to identify key components

that could provide support for a specific school context definition to be used in this

dissertation.

The simplest definition is a universal definition where the school context is as-

sumed to be understood and it is usually defined empirically in terms of the school

characteristics involved in the analysis. For example, Simmons and Blyth (2010)

definition of the school context is provided in their description of the nature of the
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school setting. This is composed by a brief description of “main characteristics of the

school”, such as size and grade structure (Simmons and Blyth, 2010, 30). Another

recent example can be found in the paper written by Bellmore and Nishina (2012)

who define the school context based on the ethnicity composition of the student body.

Similarly, Green et al. (2012) describe the school context literally as “high school”.

In fact, according to Teddlie and Reynolds (2000), during the 80’s the school

context was mainly confined to one variable: the Socioeconomic Status (SES) of

the school’s student composition. Later, Wimpelberg et al. (1989) included in the

school context definition other features, such as socio-political facets as the student

SES, governance structures that circumscribe fiscal and operational decision process,

grade structure, curriculum programs, and others. This definition was expanded by

Reynolds and Teddlie (2000), who (for the case of school effectiveness research) define

the context based on student SES, community type, grade phase of schooling, and

governance structure. The authors restrict the school context to this set of variables

as an “...attempt to avoid further ’Balkanization’ of the field..., (which) would make

it increasingly difficult to discuss the generalizability of results beyond the immediate

context of the study being conducted” (Reynolds and Teddlie, 2000, 163).

In other interesting approaches such as the developmental perspective, the school

context is understood as one of the social settings where adolescents are embedded

and develop. In this perspective, the school context is a micro system with hierar-

chical structures (for example, students within classrooms, classrooms within school,

schools within school districts). One of the latest developmental conceptualizations

of the school context was elaborated by Eccles and Roeser (2011), who conceptualize

the context of schooling as a ‘bridge’ between the social and cultural macro-levels

and the middle and micro levels. At the microlevel schools are conceptualized as

organizations –with a hierarchical structure “...whose people, through daily acts of

leadership, teaching, and social interaction, affect adolescents learning and develop-
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ment in immediate ways” (Eccles and Roeser, 2011, 255). The authors’ definition

is complemented with a hierarchal structure to organize school characteristics and

factors. This definition is very comprehensive and inclusive of clustering school char-

acteristics such as teachers, curricula, academic tasks, and classroom environments

(level 1); a broader range of “school-wide” characteristics (level 2) and school district

policies (level 3) (Eccles and Roeser, 2011).

Organizational and bureaucratic perspectives are more focused on how schools

are organized rather than providing definitions of the school context. The idea is

that the school reflects business and bureaucracies with structures and characteristics

that arguably do not capture the nature of schools. It has been argued that schools

have similar structures to bureaucratic organizations and businesses; for instance,

Dornbusch and Lin (1996) stated that schools have clear hierarchies of authority,

specific job descriptions, specific roles with expectations of professionalism among

school personnel, and positions that are supposed to be filled in the basis of merit.

But the same authors highlight that the organizational models might not capture the

nature of schools because schools “... have most of the disadvantages and few of the

advantages of both bureaucracies and professions” (Dornbusch and Lin, 1996, 410).

Among the principal differences, Bidwell and Quiroz (1991) pointed that classroom

instruction, which can be considered as the most essential activity at schools, is

detached from most of the administrative process at school. Other noted differences

are that principals have few means of control over school personnel; for instance,

unions play a more active role with relative more power, payment is not based on merit

and teachers cannot perform in the same professional way as members of bureaucracies

or businesses (Bidwell and Quiroz, 1991). Furthermore, in the US, the teaching

profession does not enjoy further mentorship (Stigler and Hiebert, 1999) that other

professions offer.

In addition, the nature of schools might not be accurately captured by organiza-
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tional and bureaucratic models is that these models pay little attention to the fact

that the schools are constituted mainly by children and adolescents, not adults, as

in the case of most organizations. Therefore, what applies to adults in organizations

might not apply to children and adolescents in schools. Moreover, students are at

the same time “clients” to whom education is delivered and “actors” who consti-

tute major parts of the school context. This is not the case in organizations and

bureaucracies. Although, these models do not directly define school context, it can

be inferred that the school context can resemble organizational or bureaucratic con-

texts. Thus the school context can be understood as a broad set of organizational

characteristics such as school hierarchies, roles among school actors, policies and sets

of rules, expectations for each role and systems of reward and punishment.

From another different perspective, the school context is conceptualized in one of

the most comprehensive ways: the community model, which is widely accepted in

educational research because it has a rich long-standing history. For instance, early

ideas of the community model can be found in the works of Bidwell (1965); Dewey

(1943); Weber (1968). More recently consolidation of this model is presented in the

works of Lee and Smith (1999), Shouse (1996), and Bryk et al. (1993). This model

conceptualizes the school as community with three major components that represent

the degree to which school actors share (i) values and understandings, (ii) an ethic of

caring and (iii) a common agenda of activities (Bryk and Driseoll, 1988).

This community perspective distinguishes school research into two dimensions: an

organizational level where schools are defined as communities in their organizational

features, and a micro level focused on social interactions (Lee and Smith, 1999).

The community model is very broad and seems to be more suitable for qualitative

or mix methods research. For instance, the work of Bryk et al. (1993) provides

deep qualitative insights of catholic schools’ history and organization among other

interesting details that can be only reveled by qualitative studies. This model provides
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a very broad definition of the school as a community, and it is not clear how the

school context can be defined. However, at least three ways are possible: (a) using

a complementing theory, such as activity theory (Engeströn et al., 1999), (b) based

on qualitative observations of the schools, and (c) restricting the context to a set of

school factors.

From this discussion about school contexts definitions, three major ideas can be

drawn with important implications for the school context definition used in this dis-

sertation: (i) there is no consensus of what is the school context; (ii) the definition of

the school context seems to be intimately related to the particular objectives of the

study; specifically, the outcomes of interest; (iii) the school context definition can be

broad or very specific, reflecting the overwhelming complexity of the school. It seems

that more than consensual and universal definitions of the school context, it is more

important to provide clear definitions and a logical rationale to frame school contex-

tual effects. Based on these three general ideas, a specific school context definition is

presented in section 1.3. The following subsections present a review of school effects

on academic performance and substance use.

1.2.2 School effects in academic performance

Research in education has generated an extensive body of literature in the area

of school effects. This body ranges from philosophical and theoretical conceptual-

izations, such as discussions on the purpose of schools (for example, see the work of

Dewey (1916), one of the most influential thinkers on American education) to more

applied studies such as school policies and program evaluations. With regard to

the latter, for instance, Bryk et al. (1998) provide detail descriptions of the Chicago

School Reform.

In between the philosophical and more applied studies, a large body of literature

has been conceptualizing and documenting school effects on educational outcomes.
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For example, see the pioneer work of Barr (1975) who offered a conceptualization of

how ability grouping, as a characteristic of the school context, can affect academic

achievement/performance. Another example is the detailed and exhaustive work on

the role of catholic schools on education documented by Bryk et al. (1993).

Importantly, within this diverse range of scholarship, a research tradition has

emerged mainly centered on academic achievement and initiated in response to the

early work of Coleman et al. (1966), who controversially claimed that the school

had little impact on students’ academic achievement. Currently, a great amount

of empirical evidence has supported the effects of the school context on academic

outcomes.

This literature can be broadly classified in four main groups that account for a

wide range of school effects on educational outcomes. These groups are: effects of the

student body composition, effects of school institutional features, effects of teacher

quality and instructional practices, and effects of school academics (academic press,

opportunities to learn, academic expectations, attitudes towards academics). Across

these categories, topics such as causality, school effectiveness and inequalities in edu-

cation have attempted to articulate definitions and explanation for school effects.

The literature on the effects of the student body composition has focused

mainly on effects of school SES and ethnicity composition. For example, Caldas and

Bankston (1997) found that students from disadvantaged socioeconomic backgrounds

can benefit from the resources that those with the most advantaged socioeconomic

backgrounds bring to school. The same authors also suggest that students who belong

to minority groups could benefit more from ethnically diverse school contexts than

from segregated schools. Similar results are presented by Hanushek et al. (1997)

where racial segregation in schools can explain a small amount of the racial gaps in

achievement.

The effects of the school institutional features have been documented on sev-
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eral school characteristics such as sector (public, charters, magnet, private secular and

private religious), school size, school location, and school grade structure (for example

k-12 versus only high schools). For example, public schools have been compared to

other types of schools. The most consistent pattern points to the fact that catholic

schools offer school environments that can promote academic outcomes better than

public schools (Bryk et al., 1993; Coleman et al., 1982; Willms, 1985).

A consistent pattern emerges in relation to school size, research in this area has

provided empirical evidence supporting the idea that small and large schools com-

pared to middle size schools provide environments that are less likely to promote

academic achievement (Ready et al., 2004). The effect of school size was also exam-

ined in the context of school reforms as documented in detail by Lee and Smith (2001).

A more recent and comprehensive work on school size was published by Leithwood

and Jantzi (2009), who summarized empirical evidence suggesting similar results as

Ready et al. (2004) and Lee and Smith (2001).

Another school feature that has been researched is grade structure; for instance

Rockoff and Lockwood (2010) reported that students who change from k-6 schools

to middle schools tend to experience a drop in their academic performance compared

to students who remain in k-8 schools. A broader research domain that is focused

on studying the effects of the transition from one environment, such as elementary

schools, to a new environment, such as middle school, emerged with the work of

Eccles and Midgley (1989), who developed the concept of “stage-environment fit”.

The idea is simple but powerful in capturing context effects, especially from a devel-

opmental perspective. The authors argue that what is important is the fit between

the adolescents’ developmental needs and their educational environments. When a

transition occurs, it might be possible that there are “developmental inappropriate

changes” in the organization, instruction, and climate of the classrooms. Changes

in several aspects in the classroom (such as classroom’s activities, instructional prac-
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tices, difficulty of tasks, quality of relationships, motivational strategies, and locus of

responsibility in learning activities) can be in synchrony with the developmental needs

or can be inappropriate for the adolescent, thus contributing to negative changes in

the student motivations and achievements (Eccles et al., 1993).

The research on teacher quality and instructional practices is not consistent

in identifying one specific aspect of teacher quality (teaching experience, preparation,

and qualification), however the literature points to the existence of a complex ‘teacher’

effect on students’ academic performance/achievement (Hanushek et al., 2005; Wayne

and Youngs, 2003). One key aspect of this body of research is that both teacher

quality and instructional practices can be conceptualized in a different dimension of

schools, the classroom. This implies that modeling these factors at the school level

might present the same methodological and conceptual problems when ignoring the

nested structure of students within schools as described by Raudenbush and Bryk

(2002). Thus, regardless of the conceptual importance of these sets of factors, they

cannot strictly represent school effects, rather classroom or teacher effects.2

The effects of school academics have been extensively explored in several areas

such as grouping and tracking, opportunities to learn, instructional time, teacher’s

expectations for students performance, and academic press. For example, within in-

structional time research, Carroll (1989) proposed a learning model based on five

factors, two of them expressed in terms of achievement and the other three expressed

in terms of time. Academic press, sometimes also expressed as academic climate,

has been also extensively examined, having its origins in the concept of organiza-

tional press and implemented in educational research by McDill et al. (1986). The

authors highlight three key assumptions: (a) US standards in schools are low, (b)

the implementation of higher standards can demand more effort on students, and

(c) thus leading to higher levels of academic performance or achievement. Research

2Modeling them at the school level might introduce bias, which need to be empirically explored.
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on this topic found positive effects on academic achievement (Lee and Smith, 1999),

especially in students with low academic performance (Shouse, 1996).

For other interesting and more comprehensive examples of school effects see Fuller

and Clarke (1994), who provide an extensive review of school effects in ethnically

diverse context and developing countries. Konstantopoulos (2006) presents a more

general national approach exploring school effects on trends in academic achievement;

the author used three national representative surveys and found that major school

characteristics that predict academic achievement come from the school composition

of the student body. Teddlie and Reynolds (2000) provide an excellent introduction to

several issues of school effectiveness raging from theoretical and historical overviews,

methodological issues, and including an international perspective.

All these documentations strongly argue for the existence of complex effects of

the school on educational outcomes. Compelling evidence strongly suggests effects

of both the student body composition and school academic measures on academic

performance.

1.2.3 School effects on substance use

Returning to the case of adolescent substance use, there is no extensive documen-

tation relating the school context to adolescent substance use. Please note that in

the case of substance use, there is some literature that uses ’school’ factors at the

individual level (Darling, 2005; McNeely and Falci, 2004; Ellickson et al., 1999). For

example, students’ report of school bonding is used as an indicator of the individual

bonding between the student and his/her school; however school bonding does not

represent a school level characteristic accounting for rates of school bonding in the

school. These types of studies, in this dissertation, were excluded from the litera-

ture accounting for school effects on substance use because they reflect an individual

characteristic related to the school or individual perceptions of school characteristics.
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These studies are not school effects studies; however, they are very common and are

considered as studies measuring “individual-level school-related exposure” (Fletcher

et al., 2008).

The concern of how school can affect adolescent substance use is relatively new in

research on substance use. This emerging literature is based on intervention programs

guided by the experimental tradition in social sciences; but with fewer documenta-

tion based on observational and national representative studies. For example, Fletcher

et al. (2008), summarized evidence from experimental studies suggesting that increas-

ing student participation, improving relationships, and promoting a positive school

ethos might reduce drug use. In one of few observational studies, Fletcher et al.

(2008) consistently found evidence suggesting school effects on substance use.

The most notorious school characteristic explored can be grouped under the stu-

dent body composition. Research in this area has focused mainly on ethnic composi-

tion; for example, Botticello (2009) found that schools that are more ethnically diverse

had students that were less likely to engage in the consumption of alcohol. Similar

to this result, Eitle and Eitle (2004) found that as the percentage of white students

increases, schools become environments where adolescents are more likely to consume

alcohol and tobacco. Related to the student body composition, Ennett et al. (1997)

showed that schools with higher rates of acceptability to try alcohol, cigarettes, and

marijuana were more likely to promote the use of these three substances among their

students. The authors’ findings seem to reflect that the student body composition

can generate risk environments where adolescents can be more likely to engage in

substance use consumption.

Another area of research has focused on school climate; notoriously, there is no

consensus in the literature that explores school effects on substance use, on what

constitutes school climate. For example, Botticello (2009) defined school climate as

school rates of cohesion, safety, and frequency of drunkenness. Interestingly, the
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authors found that as the school rates of frequency of drunkenness increase, students

are more likely to engage in alcohol use as well as in heavy drinking.

Mayberry et al. (2009) presented another way to understand climate, the authors

defined climate based on how much students feel that they are getting a good educa-

tion and how much respect they feel from adults; higher levels of the score represented

more “positive climates” and schools with more positive climates were environments

that were more likely to protect against substance use. Eitle and Eitle (2004) de-

fined climate as a comprehensive multidimensional composite of three sets of school

factors: school culture (rates of absenteeism, school levels of academic achievement,

and dropout rates); school organizational structure (school size, school average class

size, and per-pupil expenditure); and school social “milieu” (ethnicity composition

and teacher experience and qualification). The authors found that schools –with

weaker commitment to academic mission, whose students are mainly white, with

fewer resources, and with relative inexperienced and less qualified teachers– were

environments that could promote substance use among their students.

Using a more comprehensive approach to capture school characteristics, West et al.

(2004) explored high-school effects among several health indicators including use of

illicit drugs, drinking, and smoking. The authors suggested that several school char-

acteristics were associated with drug use. For example, higher levels of poor teacher-

student relationships were associated with higher rates of substance use. Poorer over-

all social environments contributed to higher rates of consumption as well as poorer

school ethos. On the contrary, higher levels of involvement in the schools as well as

stronger school denomination were protective factors against substance use. More

interestingly, this study found that the number of students who drank, smoked and

consumed illicit drugs was significantly higher in some schools even after adjusting

for a large set of factors (such as demographics, student’s health behaviors prior high

school, parental behaviors income, and religion) (West et al., 2004).
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A third area of research can be grouped under general school characteristics.

Among these school characteristics are grade structure, school sector (private versus

public), and school size. Accounting for the effect of school size, West et al. (2004)

suggested that larger schools were more likely to have higher rates of substance use.

These results were consistent with a paper about school effects on alcohol use by

Botticello (2009); the authors also found that small schools compared to large schools

were less likely to have adolescents engaging in alcohol use and heavy drinking. In

relation to school sector, Guilamo-Ramos et al. (2005) found that public schools were

found to have slightly higher rates of binge-drinking. In the case of grade structure

Botticello (2009) and Eitle and Eitle (2004) found that high schools are environments

where substance use can be more likely among students.

A common trait among manuscripts accounting for school effects on substance use

is the lack of conceptualization of school context. In general, it seems that schools

are assumed to be an influential context with no major need to provide theoretical

explanations as to why schools can affect substance use. Despite this lack of con-

ceptualization, it seems that the emerging literature accounting for school effects on

substance use is finding its way towards the accumulation of empirical evidence that

schools can indeed affect substance use among adolescents.

As summary, compelling evidence demonstrates that schools characteristics, in-

deed, affect academic performance, which adds to the growing evidence suggesting

that schools have an influence on substance use. Thus, it is logical to expect, from an

empirical perspective, that the school context can influence the relationship between

educational outcomes and substance use. As logical as this reasoning might sound,

more than logic is needed to justify and understand the contribution of this disser-

tation in exploring the relative importance of the school context on the academic

performance - substance use relationship.
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1.2.4 School effects on education and substance use

The literature accounting for school effects on academic performance - substance

use relationship is very scarce; only a handful of papers account for school effects. As

in the case of the literature of school effects on substance use, there is also research

that approaches school effects using the “individual-level school-related exposure”

measurements described by Fletcher et al. (2008). For example, Bryant et al. (2003)

investigated how academic achievement, attitudes, and behaviors related to the course

of substance use. The authors explored how individual-level school-related exposure

factors such as school misbehavior, feeling left out, school interest and school enjoy-

ment were associated to drug use controlling for academic achievement. In a study by

Bryant and Zimmerman (2002), using growth curve analyses, revealed that adoles-

cents who perceive negative school attitudes among peers were more likely to increase

their cigarette and marijuana use. This kind of publications were excluded from this

section because they do not represent school effects.

However, there is research that explored school characteristics on the relationship

between academic performance and substance use. For example, Crosnoe (2006)

studied how schools can affect simultaneously both academic failure and alcohol use.

Interestingly, Crosnoe found school effects for both outcomes. Adolescents attending

schools with higher rates of academic failure were more likely to drink more and fail

in grades. It is worth noting that these findings suggest effects for both drinking

and academic failure. Two other school effects on drinking and academic failure were

reported; the effects of teacher-bonding and school attachment acting as protective

factors against both outcomes (Crosnoe, 2006).

In another paper, Hoffmann (2006) found in addition to school effects, two in-

teresting cross level interactions. (i) The author found that the positive relationship

between athletic participation and alcohol use is stronger for female adolescents who

attended lower-SES schools and for males who attended higher-SES schools. (ii) He
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also found that participation in nonathletic activities can be protective against al-

cohol use, especially for boys attending low-minority-population schools (Hoffmann,

2006).

These two papers clearly opened the possibility to explore school effects on the

relationship between academic outcomes and substance use. As mentioned before,

the research topic of this dissertation directly relates to finding empirical evidence

supporting effects of the school context on the academic performance-substance use

dynamic. This is reflected in a general research question, that later in this chapter

will be laid out as a set of empirical questions. Broadly, however, the question is

whether the school context influences the dynamic between academic performance

and substance use. To address this general research question a theoretical framework

is presented in the next section, which is followed by the proposition of research

questions and general hypothesis.

1.3 Theoretical framework

1.3.1 Definitions and conceptualization

Keeping in mind what has been discussed so far, this section is organized in two

parts: (i) definitions of the school context, and (ii) four guiding conceptualizations of

school context effects on the academic performance-substance use dynamic.

1.3.1.1 School context definition

In order to organize and guide my ideas related to how the school context can be

defined, I rely on one idea based on substantial research about the dynamic nature

of relationship in school settings and four key definitions that shape my conceptu-

alization of the school context. These four definitions are: (1) the school context is

socially constituted, (2) the school context can be divided in three parts: peripheral,
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concentric, and intrinsic; (3) the school context is constituted by several layers of

interactional-conceptual spaces; (4) the school context has a hierarchical structure.

1.3.1.2 Definition 1: The school context is socially constituted

The school context is constituted by members (school actors) with broadly-defined

specific roles assigned to students, teachers, principal, and school staff.3 These school

members are active subjects that interact with each other and can simultaneously

influence each other’s behaviors. For example, a student attending school with a

good attitude towards learning could motivate a teacher, causing the teacher to pay

more attention to this particular student. At almost the same time this student can be

reinforced by the teacher’s positive disposition, thus feeling more motivated to learn.

This student’s motivation could be transmitted to other classmates who can feel more

motivated to study; in turn this motivation can bounce back to the teacher. As a

result, a cycle of positive general classroom attitude towards learning can facilitate a

positive climate towards learning.

This nature of being active members can also generate less propitious environments

for learning, for example, active disruptions by a group of students during class or

gang type behaviors at school can generate more favorable environment for less desired

behaviors and outcomes such as violent acts or substance use.

1.3.1.3 Definition 2: Peripheral, concentric, and intrinsic contexts

As mentioned before, the school context can be divided in three main parts: the

peripheral, concentric, and intrinsic contexts. The peripheral context is the compo-

nent of the school context that is assumed to have more distal effects on students’

behaviors and achievements. This part of the context is constituted by characteristics

3Parents could also be considered as part of the school, especially when parents actively partici-
pate in school meetings, volunteer to help with students or as members of any parental organization
in the school. However, traditionally the research literature does not directly consider parents as
part of the school context.
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of the school surrounding such as the school’s neighborhood social composition (e.g.

ethnic and levels of education), levels of poverty, rates of drug use, rates of violence,

availability of drugs, drugs advertisements among other characteristics. The periph-

eral context is constituted also by temporal presence of other actors in the school

such as temporal prevention programs, temporal academic programs, sporadic events

and sporadic participation of parents in learning and leisure activities.

The concentric context is constituted by school characteristics that are directly re-

lated to the school environments, thus having more influences on students’ behaviors

and achievements than the peripheral context. The concentric context can include

characteristics such as the student body composition (e.g. school ethnicity compo-

sition, school levels of risk based on students’ risk factors, and aggregated levels of

students’ SES); school institutional features (institutionalized problems, relationships

among school actors, proportion of qualified teachers, and school size); school policies

and practices (e.g. policies against use and possession of drugs, policies against delin-

quent behaviors, and policies against truancy); school academics (e.g. academic press,

academic practices, school year calendar, and academic expectations). This disserta-

tion, as argued earlier in this chapter, is focused on school effects of the concentric

context. The concentric context represents school level outcomes directly linked to

the academic performance and substance use at the student level. For the purpose

of this dissertation, this concentric context is conformed by the school characteristics

presented in section 1.3.2. From now on, because of simplicity, when the term school

context is used, it will refer to the school concentric context.

The intrinsic context represents the school spaces where learning activities take

place, as well as the school spaces where social interactions occur. These spaces are

mainly the classroom and places such as the playground or school hallways. The in-

trinsic context includes characteristics such as management of time, classroom man-

agement, the classroom teacher characteristics, instructional practices and amount
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homeworks. It is in the intrinsic context where most of the learning and leisure ac-

tivities are performed and more direct and proximal influences are expected such as

peer influences and the effects of teacher instruction. It is in the intrinsic context

where concepts such as the “zone of proximal development” developed by Vygotsky

(1978) can be anchored.

1.3.1.4 Definition 3: The school interactional-conceptual space

The school context has a physical space and an Interactional-Conceptual (I-C)

space. The physical space is composed of educational and non-educational materials,

the classrooms and the school buildings. Embedded in this physical space, the I-C

spaces are constructed by the interaction among school members. Indeed, the I-C

space is similar to the internal plane of action in activity theories. (See Engeströn

et al. (1999), who provides one of the most used versions of activity theory in the

West). The internal plane of action as well as the I-C space provide a concept that

is useful to address ‘soft’ factors which are not well captured and represented in the

literature of school effects.

Students at schools engage in various activities, such as learning activities during

math class or leisure activities during playtime. Within these activities I-C spaces are

continuously created and modified. To be more concrete, during math class, a teacher

is about to introduce addition of two digits; let us assume that once the students pay

attention an I-C space is created among the teacher and students. He or she starts

the introduction and students are silent listening to what the teacher has to say.

This I-C space is referred to as interactional because it emerges from the interaction

among school members within a physical space. In this example, the interactions are

between students and the teacher within the classroom or parts of the classroom.

The I-C is conceptual because it exists in the mind of students, teachers, principal

and school personnel. In the example, in the teacher’s mind and in the students’
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minds there is a common and shared understanding of what is being created. The

I-C space is the “conceptual container” where ideas and minds interact during a

learning process or a leisure activity (for example when cliques get together to talk

about what they did over the weekend). Returning to the example, the teacher and

the students are engaged in sharing knowledge about addition. Once the teacher

explained that they are going to learn how to add two-digit numbers, their minds

interact around ideas related to the addition of two-digit numbers, within this space

they share questions and answers related to addition of two digits. Once this space is

created, it has some properties explained below. We will return to the example after

a brief explanation of the each property.

First, it is relative to the actors and to time. The I-C spaces depend on who are

interacting and when they are interacting. Returning to the example, the teacher and

students can create a different I-C space if one or more students are missing, or if a

substitute teacher would deliver the introduction to the addition of two-digit numbers.

Even though the I-C space is a shared space, each student and the teacher has a unique

mental representation of the I-C space; this reflects a subjective component in all

activities at schools. In this example, the teacher could be thinking of addition with

two-digit numbers without carrying digits; however, some students could be creating

mental representation of addition with two-digit numbers carrying a digit from the

units to the tens. At the same time, each student and the teacher will have a mental

representation of the space, for example, the teacher would see the students and the

back of the classrooms while the students would mainly see the blackboard and the

teachers. However, a student could be more concentrated on his or her notebook and

the blackboard if he or she is worried about taking notes.4

Second, the I-C space depends on the physical space. The same students and

teachers would generate two different virtual spaces depending on the arrangement of

4The time component is more complex and refers mainly to seasonal changes in I-C spaces. For
now, it is not necessary to pay more attention to time.

27



the furniture in the classroom, the availability of educational resources, or the overall

physical condition of the classroom. In this example, the I-C space would be different

if students were sitting around the teacher or in a more traditional way in individual

seats organized in rows by columns, or if the students were sitting on bricks and the

teacher was using the floor to explain how to add tow-digit numbers.

Third, the school I-C space is dynamic, which means that once the space is created

it can be changed. For example, while the teacher is giving an example of how to add

32+45, some students can get distracted by an interruption of the school psychologist

asking to have one of the students come to her/his office. The I-C space could be

more disrupted by poor class management or the presence of students with low levels

of motivation to learn how to add two-digit numbers.

Fourth, this interactional-conceptual space can affect children’s and adolescents’

behaviors and outcomes transcending the school boundaries. For example, the I-C

space created during this mathematics class might motivate students to learn more

about addition in such a way that learning how to add two-digit numbers can continue

during recess time, doing exercises at home with the parents and siblings or in a

friendly conversation with friends discussing different algorithms of how to add.5

Fifth, the I-C space can be related to academic and non-academic matters. The

I-C space is academic when it is centered on academic or learning activities about

a specific topic in a particular subject. However, the same I-C space could become

less academic when the teacher and students spend time organizing and preparing

the classroom for a transition between math class to art class. The I-C could be

completely non-academic when it is about leisure activities during recess.

Sixth, The I-C space mirrors the school hierarchical structure, which is the third

premise described below. For example, I-C spaces can be created during class but

also larges I-C spaces can be created in the cafeteria or during school activities that

5Note that this dynamic characteristic of the I-C implies that the school context is also dynamic;
thus the school context can be influenced and changed.
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involve all students and teachers. Some schools for example might have a specific

time before beginning of the week where students are addressed by the principal who

can communicate general announcements about the school schedule for the week.

The I-C space is a key concept that builds a bridge between what individuals,

such as teachers and students, bring to school and the school context. It is through

changes in the I-C space that school characteristics can affect individual behaviors

and outcomes. The I-C space is a conceptualization that mainly attempts to explain

the link between the concentric, and intrinsic school contexts and student behaviors

and achievements. To be more specific, fluctuations in the school contexts can gen-

erate changes in any I-C space that in turns can influence academic performance and

substance use.

1.3.1.5 Definition 4: The school hierarchical structure

The school is organized in a hierarchical structure; this hierarchy ranges from a

simple structure where students are embedded in schools; for example, this struc-

ture has been commonly modeled as a two-level hierarchical model as specified by

Raudenbush and Bryk (2002). The acceptance and utilization of this hierarchical

structure has become the norm in educational research and is increasingly being used

in all other social studies that involve school context, children and adolescents’ devel-

opment, organizations, and neighborhoods (Eccles and Roeser, 2010; Sampson et al.,

2002; Raudenbush and Bryk, 1986).

Given the importance of the hierarchical structure as a conceptualization of the

school context, it is mandatory and logical not to ignore this structure in the anal-

ysis of school context effects in the academic performance - substance use dynamic.

Avoiding this structure would represent methodological drawbacks in the empirical

estimations of the school peripheral context effects and most importantly would ignore

a well-established aspect of how schools have been conceptualized. In other words,
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this hierarchical structure is intrinsic to the concept of school context regardless of

additional definitions.

1.3.2 Guiding conceptualizations

This section provides a rationale to explain how the four groups of factors in the

peripheral context can be translated to academic performance and substance use,

thus affecting the dynamic between these two outcomes.

1.3.2.1 Guiding conceptualization 1: The role of the school’s student

body composition

As mentioned in the first definition of the school context (the school context is

socially constituted); students are not isolated at school; on the contrary, they are

embedded in a complex network of connections among school actors, mainly consisting

of other students -peers and friends- and teachers. In addition, the literature on school

effects has documented the existence of effects of the student body composition on

academic performance and substance use as described in section 1.2.2.

The composition of the student body can be understood as one representation

of the concentric context; the characteristics of the students body composition can

affect the school context constitution such as I-C spaces, thus affecting the school

latent factors related to academic performance and substance use.

In the particular case of this dissertation, the student body composition can pro-

vide a set of school characteristics related to two main sets of school factors. The first

set is composed by school demographic characteristics such as ethnic composition,

socioeconomic composition, school poverty levels and age and gender distribution.

The second set of factors, more relevant to the work in this dissertation, reflects

on a set of school risk factors based on the students’ traits and problems that they

bring to school. Among these traits and problems can be found delinquent behaviors,

30



student mental health status, students self-esteem, student-school bonding or sense

of belonging, as well as other risk factors and personality traits.6

The idea behind this set of factors at the student level is that this set can have

a counterpart at the school level. This counterpart can be expressed as an overall

school factor that reflects on characteristics of the school composed by a set of factors

accounting for students characteristics (for a detailed description of this factor and

other school factors see the Methods section related to school measurements).

For example, a school risk factor can range from lower levels of risk, where schools

can be perceived as safer environments that can protect against adolescent substance

use and provide safer environments where learning activities can take place mainly

in I-C spaces generating settings that can promote learning; thus adolescents might

be more likely to increase their academic performance. On the other hand, schools

with higher levels of risk can become contexts with higher levels of risk that might

increase substance use among their students, at the same time this environment can

be more disruptive, especially for learning activities; thus decreasing the likelihood of

attaining higher levels of academic performance.

More precisely, this risk factor can act as a social mold that shapes the school

I-C space at different levels of the school hierarchies. For example, imagine a new

student who has two options of where to start high school. One of the schools is

composed mainly of students with higher levels of mental health problems, higher

levels of violence, delinquency, and higher levels of drug use (among other risk behav-

iors). Overall, it can be conceptualized that this school has higher levels of risk, with

more disrupted I-C spaces focused on learning and with more I-C spaces centered in

informal unstructured leisure or overly restrictive and punitive activities. In turn,

all this can promote more risk behaviors and detriment learning activities. Students

6Please note that the students are not the only school actors that bring characteristics, teachers
also bring their characteristics to the schools, but including the teacher level brings conceptual and
methodological concerns that go beyond the scope of this dissertation, therefore are not considered,
which does not mean that are not important.
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in this kind of school would experience more personal challenges as a result of being

part of a school with higher levels of risk.

The other school, on the contrary, is a school with lower levels of overall risk. This

school can create I-C spaces that are safer spaces that can center more on academic

tasks and learning activities; thus becoming environments that promote academic

performance and protect against substance use.

If the student were to attend the first school, holding all other factors constant,

would he or she have an environment where the school would have a less protective

effect against behaviors such as substance use? Would this environment detriment

his or her academic endeavors? If the student were to attend the second school,

keeping all other aspects constant, would then the school provide a more protective

environment against risk behaviors? Could this other environment encourage the

attainment of academic goals?

In summary, the effect of the composition of the student body can be reflected

as an overall school risk factor that might unequally shape the school. The effect

of the student body composition, ceteris paribus, can change I-C spaces generating

school contexts that might increase or decrease the school levels of academic perfor-

mance and the rates of alcohol consumption; in turn, affecting the students’ academic

performance and substance use.

1.3.2.2 Guiding conceptualization 2: effects of school institutional fea-

tures

Similar to the composition of the student body, the school’s Institutional features

derived from the first definition related to the school context, (the school is con-

stituted by school actors). These features reflect structural traits that after several

occurrences become an institutionalized component of the school. These traits can be

conceptualized as latent school factors that are not directly observed, but reflect on
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indicators such as the presence or absence of violence among teachers and students,

the presence or absence of academic problems in the school, communication prob-

lems among all school actors, especially between teacher and students and political

problems among principal and teachers.

There are two conceptual differences between this set of features and the set of

characteristics that students bring from home (student body composition). The first

difference resides in the fact that the school institutional traits result from the inter-

action between school actors (for example conflicts between teachers and students).

This set of traits can also result from structural characteristics, such as school re-

sources -educational and economic; these structural traits go beyond the scope of

characteristics of the students.

The second difference occurs when a school feature becomes an institutionalized

characteristic of the school. In other words, the student body composition can be

a temporal characteristic determined by cohorts (a cohort can be characterized by

higher levels of drug use or a students with more economic resources). However, when

the feature is systematically observed at the school it becomes an institutionalized

trait that characterizes the school. For example, after several years of teen preg-

nancy occurrences in the school, this trait becomes an institutionalized characteristic

partially defining the school context as an environment with higher rates of teen preg-

nancy. This is not the case if only for one year the school observes higher rates of

pregnancy which reflects a temporal and particular characteristic of the composition

of the student body.

Similarly, we can extend this idea to violence, drug use and possession, and gang

membership becoming characteristic features of the school such that they do not

depend on the cohort, but are recreated at the school as part of institutional features.

The assumption is that these features are noticeable by school actors, such as the

principal, once the problems become institutionalized. Therefore, it could be assumed
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that the principal would be more likely to report these problems in a questionnaire.

There are “typological” school characteristics such as school sector (private, mag-

net, public), school religious membership, school grade structure (k-12, middle schools,

high schools), location (urban rural). These characteristics are not considered com-

ponents of the school context. They are more stable and less dynamic characteristics,

which usually do not change and some of them cannot be changed; for example, it is

possible that a private school could become public or vice versa, but usually private

schools tend to remain private and public schools public.

That said, the second set of factors, school institutional problems, can be un-

derstood as non-observed school traits. Higher levels of these traits are assumed to

underly the school context; which can disrupt the I-C space. Lower levels of these

traits can result in safer and more academically centered I-C spaces; thus reducing

the school rates of substance use and generating environments where students are

more likely to achieve higher levels of academic performance.

As in the case of student body composition, institutional school problems can pro-

vide different school environments as well as opportunities for adolescent development.

Could it thus be expected, after holding all factors constant, that the institutional

problems would affect the relationship between academic performance and substance

use? For example, we can hypothetically compare two schools; the first school has

higher levels of an underlying trait of school institutional problems, which is reflected

in higher levels of teen pregnancy, drug use, violence, and lack of or mis communi-

cation among school actors. This school is compared to another with lower levels of

school institutional problems.

Now, in consideration of the topic of this dissertation, if a student were to attend

the first school, would he or she be embedded in a social environment that might pro-

tect from substance use consumption and promote the achievement of better grades?

Would the risk of engaging in more substance use and achieve lower grades be higher
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in the second school?

As mentioned before, a plausible explanation that addresses the questions above

implies that the institutional problems can be the reflection of a “cocktail” of school

problems affecting the school environment and therefore affecting the I-C space. The

I-C spaces can be disrupted interfering with academic activities creating an overall

environment that unintentionally and ultimately are translated into more substance

use and decrements on academic success.

1.3.2.3 Guiding conceptualization 3: the systematic and institutional ef-

fect of school policies and practices

School policies and practices might, in some contexts, mainly be determined by

the principal and teacher management of the school, while in other contexts, school

policies and practices might be determined by other stakeholders of the educational

system such as the Department of Education or the school district’s board. Policies

and practices also usually reflect the organizational aspects that determine sets of

rules for students. However, is it possible that policies and practices have no dis-

cernible influence on the behaviors, habits, and ultimately on student achievements?

The existence of practices and policies is a necessary but not sufficient condition

to exert intended influences on school actors. For example, anecdotally, I remember

that in my high school smoking and drinking were prohibited. However, it was well

known among some senior students that it was possible to bring cigarettes to the

discipline office and smoke with the school officer in charge of discipline. Clearly, for

some students the non-smoking policy was not enforced, not only once, but repeatedly.

This might imply that the mere existence of policies against smoking is not a sufficient

condition to prevent cigarette use among students.

In light of the above example, should practices and policies be recognized and re-

spected by all members of the school? Typically, it would be expected that practices
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and policies are institutionalized in order to increase the chances to obtain the de-

sired influences. For the purpose of this dissertation, this concept of institutionalized

policies and practices relies on three assumed conditions: systematicity, universality,

and constancy.7

The underlying idea of the effect of policies and practices can be understood mak-

ing a parallel with parenting styles at home, management of business, and leadership

in political institutions. Indeed, the school can be conceptualized as a unique social

institution that shares features of family, business, and politics. In this unique insti-

tution, policies and practices play more than a regulatory role that have to adapt to

the several demands from all school actors. However, the adaptation to the demands

of the school actors might imply that practices and policies can be the results of ex-

ternal forces deriving from explicit directions of what is socially valued, expected, and

approved within and outside the school settings. All these external and internal social

forces might shape policies and practices reflecting influences of the school context.

As in the case of the first two conceptualizations, practices and policies can be

classified into two sets: one set is related to general policies that affect all students,

which are usually created, transmitted, and enforced by the principal and school

committees. The second set is created, transmitted and enforced by the teacher and

mainly affects the classroom, and is closely related to instructional practices, class

time administration, and classroom management. This second set is omitted for

the purposes of this dissertation. Conceptually it might be more than interesting

to consider them; however, to the best of my knowledge, there are no studies that

report this set of policies and practices in detail and with sufficient statistical power

to conduct reliable analyses. In addition, the inclusion of class policies and practices

implies one more layer of complexity, the inclusion of the classroom level; which

immediately will complicate all aspects of the work in this dissertation.

7Testing and relaxing these assumptions go beyond the scope of this dissertation.
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Based on what was described above, we can expect that these school policies and

practices provide students with general and specific guidelines, such as policies against

smoking, drinking, delinquency, policies related to truancy, and general norms of be-

havior and dress codes. These guidelines might also specify how school actors interact.

If the main purpose of these policies and practices is to generate an appropriate school

climate that organizes and supports the school activities; then is it possible that these

policies and practices impact specific aspects of the adolescent development, such as

the relationship between academic performance and substance use? Indeed, it might

be possible, as suggested by some previous research, that school practices and policies

explain academic performance and academic achievement (Gaddy, 1988).

For this dissertation let us focus only on policies because the operationalization

of practices is problematic; practices imply reports on students behaviors that should

mirror the school policies, to the best of my knowledge there is no study that captures

the structure between policies and practices (please see the methods section for a

detailed operationalization of school policies).

Specifically, institutionalized policies, such as policies against delinquent behav-

iors, against drug use and possession, and school attendance policies, might promote

safer and more structured school environments, reflecting on safer and more struc-

tured I-C spaces where adolescents have more opportunities to channel what they

bring from home. Could then, after holding all other influences constant, these stu-

dents be less vulnerable to engage in substance use and be more likely to get good

grades in school subjects? Although, we might intuitively expect a positive answer

to this question; it is necessary to empirically test this conceptualization.
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1.3.2.4 Guiding conceptualization 4: effects of school academic pressure:

academic practices, goals, and expectations

Similar to the case of policies and practices, school academic pressure (usually

set in the school context by teachers and principals and -outside the school context-

mainly by parents) can be influential on students. To illustrate this idea, the assump-

tion is that schools where academic expectations are higher can generate I-C spaces

that engage teachers, students, and parents in hard work to meet the schools’ expec-

tations. On the other hand, schools with lower academic expectations could promote

unstructured or neglectful I-C spaces, whereby teachers, students, and parents might

not feel the need to work harder on the students’ academic endeavors.

Academic pressure could, potentially, provide more structure to the roles that

schools expect from their students. Imagine a school with high levels of academic

pressure; in such a school, teachers and principal would orient the school environ-

ment towards academics, and students would attend school knowing that their main

purpose is to be successful in the academic domain. Would it then be expected, hold-

ing all other factors constant, that the same students attending this kind of school

could achieve better grades compared to the hypothetical case when attending an-

other school with lower levels of academic pressure?

As mentioned before, the intuitive idea linked to this conceptualization is that

academic pressure (academic demands and expectations) potentially would generate

I-C spaces; thus, forcing students to spend more time on academic tasks and other

extra curricular activities, in and outside the school, taking away unstructured leisure

time that could promote substance use; therefore, affecting the relationship between

academic performance and substance use.8

8The operationalization of academic pressure is clearly described in the methods section.
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1.3.3 Summary

In conclusion, all four of the working conceptualizations described above rely

on the school context definition outlined before. Students usually bring to schools

attributes, habits, behaviors, skills, knowledge, energy, attitudes, expectations, and

ideas. In other words, adolescents bring their existence; and the school receives them

providing a social context, which in turn can establish certain conditions for their

academic performance and substance use. It is worthwhile to explore whether under

these conditions students either achieve good grades and/or become more likely to

engage in drug consumption.

Framing school contextual effects under these four conceptualizations can provide

an initial understanding and interpretation as to how the school context can affect

the typical inverse AP-SU relationship. This point brings us back to the empirical

question that guides this dissertation. Would the school context –understood as the

set of factors related to the four conceptualizations– influence the dynamic between

academic performance and substance use? The remaining work in this dissertation

is to empirically address this general research question. In the following section, I

expand this research question and generate interpretations that might explain school

effects on the AP-SU relationship.

1.4 Research questions

Based on what has been discussed so far, I propose five general research questions

along with general hypotheses that guide my intellectual curiosity about why and

how the school context could affect the AP-SU dynamic. Assuming all other factors

constant, five general research questions are outlined next.
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1.4.1 Question and general hypothesis related to the academic perfor-

mance and substance use dynamic

Question 1: How are academic performance and substance use related across

time during adolescence?

General hypothesis 1: Based on previous research it is expected that AP and

SU are inversely related at the individual level. At the school level, it can be expected

that school contexts that promote higher levels of academic performance are also

contexts where substance use is more likely to happen because students are allocated

to schools representing clusters of the student population; thus academic performance

and substance use are likely to be observed simultaneously at schools. Based on

previous research on academic performance and substance use, it is expected that

AP and SP share multiple influences reflected across time; at the student level, it is

expected that there are cross effects (AP/SU in time 1 affects SU/AP in time 2) and

lagged effects (AP/SU in time 1 affects AP/SU in time 2). However, at the school

level only lagged effects are expected because school do not systematically attempt

to reduce substance use while improve academic performance.

1.4.2 Questions and general hypotheses related to school context effects

Question 2: Does the composition of the student body influence the relationship

between school levels of academic performance and school rates of substance use, thus

affecting academic performance and substance use?

General hypothesis 2: Based on what was discussed in guiding conceptual-

ization 1 and under the theoretical assumption that characteristics of the student

body composition can affect I-C spaces, it is expected that factors representing the

student body composition can have effects on school levels of academic performance

and school rates of substance use, thus affecting the dynamic between AP and SU.

Question 3: Do school institutional features influence the relationship between
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school levels of academic performance and school rates of substance use, thus affecting

AP and SU?

General hypothesis 3: Based on guiding conceptualization 2 and assuming that

school institutional features can affect I-C spaces; it can be expected that measure-

ments representing these institutional features will affect the relationship between

academic performance and substance use. In general, it is expected that school insti-

tutionalized problems will generate school contexts that can promote substance use

among students and represent more challenges to achieve higher levels of academic

performance.

Question 4: Do school policies affect the relationship between the school levels of

academic performance and the school rates of substance use, thus affecting the AP-SU

relationship?

General hypothesis 4: Based on what was discussed in guiding conceptualiza-

tion 3, it can be hypothesized that school policies will have a preventive effect on

the school rates of substance use and could contribute to generating school environ-

ments that are safer for learning activities, thus affecting the school levels of academic

performance; in turn, affecting the relationship between academic performance and

substance use.

Question 5: Does the school academic pressure influence the relationship between

school levels of academic performance and school rates of substance use, thus affecting

the relationship between AP and SU?

General hypothesis 5: Based on what was discussed in guiding conceptualiza-

tion 4, it can be anticipated that factors representing school academic pressure will

have positive effects on the school environment promoting higher levels of academic

performance and reducing rates of substance use, thus affecting the dynamic between

AP and SU. A more detailed interpretation will be provided in the results sections in

Chapter IV and also expanded in the discussion section.
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To address these research questions and reflect the dynamic between substance

use and academic performance, and to estimate contextual effects on the school lev-

els of academic performance and the rates of substance use; it is mandatory to use

longitudinal data that could overcome the limitation of cross-sectional designs. Thus,

this dissertation relies on data collected by The National Longitudinal Study of Ado-

lescent Health (Add Health). This data allow for two time points of measurement

and contain several measurements related to substance use, academic performance,

and student and school level factors. More details on these data, the population and

sample, the measurements and operationalizations used, together with the analytic

approach, are presented in the following chapter.

Chapter III presents results related to research question 1, describing how sub-

stance use and academic performance are related at the individual and school levels.

Chapter IV presents results related to questions 2 to 5 accounting for school con-

text effects on the academic performance-substance use dynamic. Finally, Chapter V

contains a discussion of the results presented in this dissertation; this final chapter

also outlines general policy recommendations for educational programs and drug use

prevention problems.
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CHAPTER II

Methods

2.1 Population and sample

2.1.1 Population

Given that the primary focus of this dissertation is to investigate the effect of

the school context on the relationship between academic performance and substance

use, the population targeted is composed of US adolescents attending high schools.

Adolescents who attended special education schools and were home schooled are ex-

cluded. Traditionally, special education in educational research has its own domain of

specialization and the focus of this dissertation is out of this domain. Home schooled

students are excluded for one obvious reason: home schooled students do not attend

schools.

From all the available educational and substance use datasets, there is one spe-

cial study that brings a unique opportunity to address the research questions that

guide this dissertation. This study is The National Longitudinal Study of Adolescent

Health (Add Health). Add Health’s longitudinal component consists of a nationally

representative sample of about 15,000 US adolescents who attended grades 7-12 dur-

ing the 1994-1995 school year. This study currently has four waves of data collection.

Data for the first wave were collected in the 1994-1995 school year, data for the second
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wave were collected in 1996, data for the third wave were collected in 2001-2002, and

the last wave was carried out in 2007-2008.

Add Health is probably the largest and most comprehensive longitudinal sur-

vey of adolescents ever undertaken in the US combining longitudinal survey data

on adolescents’ social, economic, psychological, educational and physical well-being

with contextual data on the family, neighborhood, community, school, friendships,

peer groups, and romantic relationships. Some of the adolescent topics measured

are the social and demographic characteristics of respondents, the education and

occupation of parents, household structure, risk behaviors, expectations for the fu-

ture, self-esteem, health status, networks and friendships, school academic indicators

(transcripts and self-reports of GPA, high school graduation, academic failure and

curriculum), and school-year extracurricular activities (Harris, 2011).

Some of the contextual topics covered are neighborhood characteristics, school

characteristics such as student body composition, school sector (private or public),

religious affiliation, school size, student-teacher ratio, school’s programs, academic

demands and expectations, and census data on school district characteristics. Add

Health provides a rich source of data to study how social environments and behaviors

in adolescence are linked to health and achievement outcomes in particular during

adolescence and young adulthood.

In the context of this dissertation, Add Health offers an opportunity to explore

the effects of the school context on the academic performance-substance use relation-

ship, for the following reasons: First, Add Health consists of a national representative

sampling design of adolescents allowing the sample’s results to be extrapolated to the

population targeted in this dissertation. Second, Add Health is a longitudinal study

and thus provides a way of overcoming most of the limitations of cross-sectional de-

signs, such as not being able to adjust the results by previous levels of academic

performance and substance use. Third, Add Health sampling has a cohort structure
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composed of grades 7 to 12 (all grades of high school) and follows them through all

grades in high school. This cohort structure is important because it incorporates

into the longitudinal design cross-sectional differences among students attending high

schools. Fourth, Add Health collected data on several domains of the adolescents

health and development, including educational components such as academic per-

formance and school contextual characteristics. Fifth, the Add Health study covers

adolescent behaviors in the first two waves of data collection, thus providing a con-

temporary psychological and sociological picture of adolescent and early adulthood

behaviors.

2.1.2 Sample

2.1.2.1 Add Health sample design

The Add Health study selected a representative sample using a school-based de-

sign, where the primary sampling unit was the school. The sampling frame was con-

structed based on school information from the Quality Education Database (QED).

From this frame eighty high schools - defined as any school with 11th grade and more

than 30 students- in different communities were selected with probability propor-

tionate to the school size. The schools were stratified by region, urbanicity (urban,

suburban, and rural), school type (private, public, and parochial), ethnic mix and

size. For each school selected, a feeder school was randomly selected with probabil-

ity proportionate to the number of students attending the high school. In addition,

replacement schools were selected within each stratum until an eligible school or pair

of schools was found. The total number of schools selected was 132 because some

schools had all grades from 7 to 12, as there was no reason to select a feeder school

in these cases (Harris, 2011).

In the 1994-1995 school year, in-school questionnaires were administered to stu-

dents in all these schools during one single day, taking about 45 to 60 minutes. The
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purpose of the questionnaire was to collect information about the school context,

friendship networks, and school activities, among others. It was also the purpose

to identify special supplementary samples of students within theoretically important

social groups such as half and full siblings, twins, and African American adolescents

with highly educated family backgrounds. Then, from a list of students from each

school roster and students who completed the in-school questionnaire, a sample of

students was selected for a 90-minutes in-home questionnaire. This in-home sample

of students was selected based on stratification by gender and grade, where about 17

students were selected per strata resulting in approximately 200 students for each high

school and its respective feeder school. The total number of students selected for the

in-home questionnaire comprise the core sample, which is representative of American

adolescents attending grades 7 to 12. From these students about 85% had parents

who completed a 30-minute interview with questions about inheritable health condi-

tions, marriage, demographics (ethnicity, age, education, income), parent adolescent

relationships and parental awareness of their children’s friends and their respective

parents.

In addition to this core sample, eleven supplemental samples with special charac-

teristics were oversampled, resulting in a total of 20,745 adolescents interviewed in

Wave 1. The core sample is the base for the follow ups in the Add Health longitudi-

nal component. In 1996, Add Health collected the second wave of data interviewing

14,738 students attending grades 8 to 12. Details of data collection are available in

a technical report by Harris (2011). The sample designed used school as the primary

stage unit (PSU), stratified by region and the final weights were adjusted by unequal

probability of selection, non response, and post stratification (Tourangeau and Shin,

1999).
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2.1.2.2 Analytical sample

The analytical sample was determined by the measurements of AP and SU in

Wave 2. This analytical sample consisted of 13,568 adolescents including grades 7th

to 12th nested in 132 schools. From the original 20,745 adolescents sampled in Wave

1 only 14,738 were sampled in Wave 2; and from them only 13,568 had longitudinal

multilevel weights available. Adolescents with no weights were removed from the

analysis because the lack of weights does not allow analysis to be performed taking

into consideration the Add Health sample design. The analytical sample also excludes

adolescents attending 7th, 8th, and 12th grades in Wave 1 reducing the number of

students to 7,984 adolescents. In addition, 141 adolescents were also excluded because

they were not attending schools in Wave 1 or 2. However, as recommended by survey

experts, the analysis were performed using the complete sample of 13,568 students

in order to allow for the incorporation of the sample design and guaranteeing the

correct estimation of parameters and standard errors (Heeringa et al., 2010). To

manage this situation, a dummy indicator was created where 1 indicates analytical

sample and 0 non-analytical sample. The distribution of this dummy is 7,843 coded

as 1 representing 58% of the 13,568; the rest of the participants were assigned 0. To

be more specific, all statistical analysis and results were focused on the 7,843 students

nested in 114 schools using the sample design for the 13,568 students and 132 schools.

No statistical results were generated for students that were not part of this analytical

sample.

Table 2.1 presents proportions and means estimated that describe characteristics

of students attending grades nine to eleven. These estimates represent an extrapola-

tion to the targeted US adolescent population used in this dissertation. For example,

about 50% of the adolescents were female while almost 2/3 were white, about 15%

were African American and a little more than 10% were Hispanic. The average age

was 15 years old.
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Estimate C.I.

Lower Upper

Student gender

Male 0.497 0.479 0.515

Female 0.503 0.485 0.521

Student ethnicity

Hispanic 0.117 0.072 0.163

White 0.652 0.578 0.727

African American 0.149 0.097 0.200

Asian 0.040 0.020 0.059

Other/Amer. Ind./mixed 0.042 0.034 0.050

Grade repetition

Never repeated 0.809 0.785 0.833

Repeated at least once 0.191 0.167 0.215

Grade attended

Ninth 0.366 0.341 0.391

Tenth 0.341 0.325 0.358

Eleventh 0.293 0.278 0.308

Family SES 0.078 -0.024 0.179

Student age 15.661 15.564 15.757

Table 2.1: Estimated proportions for student level covariates: National estimates for
adolescents characteristics who were attending grades 9-11; C.I.: 95% Con-
fidence Interval in the estimated parameter distribution (n = 7843).
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Estimate C.I.

Lower Upper

School sector: Proportions

Public comprehensive 0.452 0.314 0.591

Public Magnet/other 0.105 0.026 0.185

Public Choice 0.251 0.145 0.357

Private 0.191 0.049 0.334

Percent repeated 0.221 0.191 0.252

Ethnicity composition: Proportions

90% white 0.378 0.238 0.517

90% white and ≤ 5% minority 0.267 0.156 0.378

76%-89% white and ≤ 20% minority 0.179 0.048 0.310

50%-75% white and ≤ 20% minority 0.160 0.072 0.248

≤ 50% white and ≤ 100% minority 0.016 -0.003 0.035

School Average age 14.50 14.15 14.85

School Average SES -0.05 -0.167 0.067

Table 2.2: Estimated proportions for school characteristics: National estimates for
school characteristics with grades 9-11; C.I.: 95% Confidence Interval in
the estimated parameter distribution (k = 114).

Table 2.2 shows national estimates describing some school characteristics; for

instance about 45% were comprehensive public schools, about 35% were magnet or

choice public schools and about 20% were private schools. The average age composi-

tion was 14 year and a half, about 83% of the schools were mainly composed of white

students, and the remaining of them had a mixed composition with less than 75%

white with presence of minority –African American and Hispanic– and other groups.
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2.2 Measurements and operationalization

2.2.1 Indicators for academic performance and substance use factors

Both Substance use and academic performance were measured in Waves 1 and 2.

This means that there was one measurement of SU per wave, as well as one measure-

ments of AP per wave. A total of four factor scores were estimated to operationalize

the two outcomes. These operationalizations were constructed based on the adoles-

cents reports about SU and school grades in the In-home questionnaires at Waves

1 and 2. The measurements of academic performance were based on the questions

asking for grades in mathematics, English, history or social studies, and science. The

measurements of substance use were constructed base of the questions related to the

consumption of alcohol, cigarettes and marijuana. The following paragraphs describe

how these indicators were constructed. A detailed description of how these factors

were operationalized and constructed are presented in the next chapter.

Academic Performance, as mentioned in Chapter I, is conceptualized as the stu-

dents’ performance during the school year in several subjects. This performance is

reflected in the grades that students are assigned by their teachers during the school

year in all the courses taken. The operationalization of AP was based on the student

self-report of grades at the most recent grading period in four subjects: English or

language arts, mathematics, history or social studies, and science.1 Students reported

these grades at Waves 1 and 2. For example, in Wave 2, students were asked to report

the last grades in the four subjects mentioned above. Students reported this grades

in the in-home questionnaire section 6: academics and education, questions 7 to 10,

for more details see (Harris and Udry, 1998, 1999). These grades were coded in an

ordinal scale: D or lower, C, B and A. The AP outcome variables in both waves were

1student’s average GPA (in mathematics, English, foreign language, social studies, Science and
physical education) were available from the transcripts records; however, there were more than fifty
percent missing in each GPA making impossible the use of the transcript information.
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conceptualized as a latent factors assuming the existence of a general latent academic

performance. These latent factors used as indicators the grades in the four subjects

reported in each wave. These latent factors were estimated using Confirmatory Fac-

tor Analysis (CFA), where greater values of the factor indicate greater levels of AP.

The measurement properties and more details are described in section 3.1.

Table 2.3 presents estimated proportions for each one of the indicators described

above. For example, it is estimated that the proportion of students achieving the

highest grade (A) in English and social studies was about 10%, in mathematics about

15%, and in science 11%.

Substance Use was conceptualized as the adolescents’ consumption of three drugs:

alcohol, cigarettes and marijuana. The operationalization of SU assumed the ex-

istence of a general latent trait of consumption that clustered together these three

substances. As in the case of AP, two latent factors, using CFA, were estimated to

account for adolescent SU at Waves 1 and 2. These latent factors used nine indicators

based on the student’s self-report, in the in-home questionnaires, on his or her con-

sumption of alcohol, cigarettes, and marijuana. For example, in Wave 2, the questions

used to construct the SU factors were in section 27: Tobacco, Alcohol, Drugs–Audio

CASI. A similar section can be found in the In-home questionnaire for Wave 1 (Harris

and Udry, 1998, 1999). The latent factors used three indicators of smoking, four of

alcohol and two of marijuana.

The smoking indicators, in Wave 2, were constructed based on questions 1,3, 5

and 7. The first smoking indicator used the dichotomous response (1=yes, 0=no) for

questions 1 and 3. Question 1 asked if the adolescent ever smoked at least 1 or 2 puffs

since Wave 1 and question 3 asked if the adolescent regularly smoked (by regularly

meaning at least one cigarette per day for 30 days). The responses were combined in a

single ordinal variable with three categories where 0 means never smoked, 1 accounts

for ever smoked at least 1 or 2 puffs, and 2 accounts for smoked regularly.
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Wave 1 Wave 2

Estimate C.I. Estimate C.I.

LowerUpper LowerUpper

English

A 0.111 0.098 0.125 0.101 0.087 0.115

B 0.235 0.216 0.255 0.212 0.193 0.231

C 0.369 0.344 0.393 0.396 0.374 0.418

D 0.285 0.258 0.311 0.291 0.26 0.322

Mathematics

A 0.176 0.157 0.195 0.154 0.138 0.17

B 0.253 0.235 0.272 0.269 0.251 0.288

C 0.313 0.297 0.33 0.314 0.297 0.332

D 0.257 0.234 0.281 0.262 0.242 0.283

Social studies

A 0.109 0.093 0.125 0.098 0.079 0.117

B 0.208 0.19 0.226 0.216 0.194 0.238

C 0.335 0.316 0.355 0.325 0.307 0.344

D 0.348 0.318 0.377 0.36 0.329 0.392

Science

A 0.127 0.11 0.144 0.113 0.097 0.129

B 0.228 0.212 0.244 0.236 0.217 0.256

C 0.340 0.323 0.357 0.34 0.321 0.359

D 0.304 0.281 0.327 0.311 0.284 0.337

Table 2.3: Estimated proportions for academic performance Indicators: National esti-
mates for adolescents attending grades 9-11; C.I.: 95% Confidence Interval
in the estimated parameter distribution (n = 7843).
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The second indicator, in Wave 2, was based on the responses to question 5 which

asked the number of days that the student smoked during the past 30 days. These

responses were grouped in an ordinal variable with four categories (0: never smoked,

1: smoked less than 7 days, 2: smoked 8 to 25 days, and 3: smoked more than 26 days

up to the 30 days). The third indicator uses the responses for question 7; which asked

for the number of cigarettes smoked each day on the days the adolescent smoked in

the past 30 days. The number of cigarettes smoked were categorized into an ordinal

variable with four categories (0: none, 1: 1 to 2 per day, 2: 3 to 9 cigarettes per day,

and 3: ten or more per day).

The indicators for alcohol consumption, at Wave 2, were constructed based on

questions 19 to 22 in the same section 27 used for the smoking indicators. The first

alcohol indicator used responses from question 19 that asked for the number of days

that adolescent drank alcohol in the past 12 months. The responses to this question

were recoded into an ordinal variable with five categories (0: none, 1: 1 or 2 days, 2:

1 in a month or 3-12 times a year, 3: 2 or 3 days per month, and 4: 1 to 7 days a

week).

The second indicator was based on question 20 that asked how many drinks the

adolescent had each time that he/she drank in the past 12 months. The responses

were collapsed into four categories in an ordinal variable (0: none, 1:1 drink, 2: 2 to

3 drinks, 3:4 to 6 drinks, and 4: 7 or more drinks).

The third indicator used responses from question 21 (how many days drank five

or more drinks over the past twelve months), these responses were recoded into an

ordinal variable with four categories (0: none, 1:1 or 2 days, 2: 1 to 3 days in a month

or 3 to 12 days in a year, 3: 1 or more days per week).

The fourth indicator used responses to question 22 that asked for the number of

days that the adolescent had gotten drunk or very, very high on alcohol. As the third

indicator, the responses to this question were recoded into four identical categories
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(0: none, 1:1 or 2 days, 2: 1 to 3 days in a month or 3 to 12 days in a year, 3: 1 or

more days per week).

The two marijuana indicators, at Wave 2, were based on questions 45 (number of

times tried marijuana since the last interview) and 46 (in the past 30 days how many

times used marijuana) in the already mentioned section 27. The responses to these

two questions were recoded in two ordinal variables. The first, has three alternatives

(0: none, 1: 1 to 9 times, and 2: 10 or more times). The second variable had also

three alternatives (0: none, 1: 1 to 6 times, and 2: 7 or more times). The indicators

of the three substances are categorical ordinal variable where higher values indicate

more consumption; therefore, higher values in the latent score indicate higher levels

of consumption.

Similar to Wave 2, the Wave 1 indicators for SU and AP were based on the same

items asked in the In-home interview at Wave 1. The latent factors for SU and AP

at Wave 1 were constructed using the same indicators and following the same process

utilized to build the factor scores at Wave 2. The measurement properties and more

details about these four factors are presented in the first part of Chapter III.

2.2.2 Indicators for school levels of academic performance and school

rates of substance use

The measurement for the school levels of academic performance and school rates

of substance use were estimated as part of the measurement model that decomposes

academic performance and substance use in two levels: student and schools. These

school levels indicators are latent factors automatically estimated by the statisti-

cal software based on the student level indicators described for substance use and

academic performance. More details about how these factors were constructed are

presented as part of the results in Chapter III.
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2.2.3 School context measurements

The school measurements related to the school context were constructed using

two main sources of information: In-School questionnaire and the school administra-

tor questionnaire. All these measurements were conceptually derived from the four

guiding conceptualizations. In addition, the school measurements were constructed

under the assumption that the school context cannot be directly observed; thus all

the school measurements are represented by latent factors that reflect on school level

indicators.

All the factor structures were estimated using two procedures. The first procedure

used only Confirmatory Factor Analysis (CFA). This procedure was used when the

wording of the indicators clearly suggested a factor structure. The second procedure

used Exploratory Factor Analysis (EFA) with a random sub-sample using half or one

third of the total sample, and then CFA was used to confirm the factor structure

suggested by the EFA. The CFA used a sub-sample containing the students who were

excluded from the EFA analysis. In this final step, the factors scores were estimated

for the whole sample using CFA. (Note that this procedure was used when the word-

ing of the indicators did not suggest a clear structure). In all cases, the correlations

of errors are based on conceptual decisions always accounting for a second conceptu-

alization that accounts for another source of variation, which was not accounted for

the main factor or compensated the existence of two factors suggested by the EFA

but estimated only as one factor.

The following subsections describe each of the school factors that were used in the

estimation of school context effects; please see appendix A for specific details about

each factor.
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2.2.3.1 Student body composition risk factor

The student body composition measurements come from the Add Health In-School

questionnaire administered in Wave 1. This self-administrated questionnaire contains

questions related to social and demographic characteristics, such as gender, ethnicity,

religion; education and occupation of parents; household structure; risk behaviors;

health status; expectations for the future; self-esteem; friendship and school-year

extracurricular activities. This questionnaire was administered to more than 90,000

students from grades seven to twelve in a 45-60 minutes class period. Student who

missed school the day of administration and students who did not have signed parent

consent forms did not participate.

The Student Body Composition measurements were generated in two steps. The

first step, performed at the student level, estimated a set of factors related to ado-

lescents characteristics that can be part of the student body composition. All these

factors were aggregated at the school level and then used as indicators for the con-

struction of school level factors in the second step, for details of these factors please

see appendix A.2

The second step was performed at the school level and estimated one measurement

representing an overall aspect of risk status of the school. This school risk factor used

as indicators the aggregated factor scores of the following constructs: Emotional

Problems (Anxiety/Depress), Somatic Symptoms, Risk Behaviors, Drug Use, Self-

Esteem, Sense of Belonging, and Health and Physical Problems. (see appendix A for

2Factor analysis makes a distinction between observed measurements and non-observed measure-
ments. Usually, the observed measurements are referred as items or indicators and the none-observed
are called latent factors (sometimes referred only as factors), which scores are estimated in a continu-
ous scale (under the assumption of normality and the specifications of the factor model such as error
structure and scaling). The items, also named indicators, are the observed measurements that are
used as indicators of the existence of the latent factor. For example, intelligence cannot be directly
measured, however, intelligence tests assume that the individual’s level of intelligence determine
what items the individual is more successful to correctly answer or endorse. Thus, the assumption is
that only intelligence determine the response to the items or indicators (local independence). This
conceptualization is similar for other latent structures such as IRT test scores, attitude scales, and,
in this dissertation, the school factors.
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Fit indicators (n = 128)

Chi-square 4.77

RMSEA 0.068

RMSEA 90% CI 0.000-0.117

CFI 0.998

TLI 0.992

Indicator Loadings Residual variances

Emotional problems 1.000 0.387

Somatic symptoms 0.892 0.47

Risk behaviors 1.139 0.201

Drug use 1.106 0.227

Self -esteem -0.978 0.51

Table 2.4: Factor structure for student body composition: school risk factor. Mental
health problems construct was accounted using correlated errors between
somatic symptoms and emotional (anxiety/depression); similarly risk be-
haviors and drug use errors were also correlated to account for a strong
correlation between risk behaviors and substance use. All loadings are
significant at p ≤ 0.001, k = 128.

details of how these factors were constructed).

Using these aggregated school level factor scores, an EFA with half of the sample

was carried out to explore the factor structure. The EFA suggested the presence

of one clear factor with eigenvalue greater than one composed by the following five

factors: Emotional Problems, Somatic Symptoms, Risk Behaviors, Drug Use, and

Self-Esteem. Based on these results, a CFA was used to confirm the factor structure

and estimate the factor scores.

The results of this CFA are shown in table 2.4. The goodness of fit seems good

except for the Root Mean Square Error Approximation (RMSEA) indicator (it is

above .05 with a CI with an upper bound greater than .1), which might be indicating

some miss-fit of the model; however, Tucker-Lewis Index (TLI) and Comparative Fit

Index (CFI) are above 0.99 indicating a very good fit (see Chapter 3, section 3.2.1,

57



for a more detail of the goodness of fit in CFA. Usually RMSEA below 0.05 and TLI

and CFI above 0.90 or .095 are expected as indicators of good fit).

This school factor is driven by the Risk Behavior scores, (higher scores indi-

cate more risk behaviors) followed by drug use and Emotional Problems (Anxi-

ety/Depression). Self-Esteem had a negative loading indicating that greater levels

of the Student Body Composition School Risk Factor score reflect on lower levels of

Self-Esteem. Based on the loadings the interpretation of this factor is a ‘general’

School Risk Factor. This school risk factor was standardized (mean: 0 and Std.

Dev.: 1). Higher scores represent higher levels of risk at the school while lower scores

represent absence or low risk levels (i.e. a more protective environment).

2.2.3.2 School institutional features factors

School institutional problems, drugs and pregnancy: Two factors were

estimated using questions 24a-24j answered by the principal in Wave 2 interview,

see Appendix A, section A.1.2 for a detailed description of these items (see Harris

and Udry (2002b) for a reference of the questionnaire). The principal reported how

much of a problem each of the indicators represented for the school using a three-

level ordinal scale (no problem, small problem, and big problem). These factors

were constructed in three steps: an exploratory factor analysis, a confirmatory factor

analysis and the estimation of the factor scores for all the school sample.

The first step fitted an EFA, in 66 schools, to estimate the factor structure among

the problems reported by the principal. The EFA suggested the presence of two factors

with eigenvalues greater than 1. In one of these factors loaded smoking, drug use,

alcohol, and teen pregnancy; the second factor included responses to questions 24d

to 24j (gang violence, sexual harassment, teen pregnancy, vandalism, eating disorders

and racial conflicts).

Based on the EFA results, the second step subsequently estimated a CFA to
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confirm the two factor structure. This CFA used 62 schools, not included in the EFA

step. The model fit is good for the factor structure with two factors. Finally the third

step used another CFA to estimate the factor scores in the 128 schools. Table 2.5

presents the results of these two CFA. The structure of the EFA was confirmed for all

the items except for teen pregnancy that had a statistically non- significant loading in

the second factor. This item was not considered in the CFA that estimated the final

factor scores. The interpretation of these factors was clear, the first factor was driven

by drug use and teen pregnancy; this factor was labeled as Drug and Pregnancy

Problems (DPP). Teen pregnancy is probably capturing risk sex behaviors, given

that risk sexual behavior was not an alternative in questions 24. This factor could

also be interpreted as a risk behavior factor involving drug use and sex behaviors,

however, I think it is better to outline it as drug use and pregnancy.

The second factor was interpreted as a general School Institutional Problems (SIP)

factor driven by sexual harassment, eating disorders and gang violence, followed by

stress and pressure, vandalism and racial conflicts.3 These two factors scores were

standardized to have mean 0 and standard deviation 1, where higher values in the

score imply greater levels of drug and pregnancy and more school institutionalized

problems. Lower levels of the factor indicate absence or little drug and pregnancy

problems as well as absence of lower levels of institutionalized problems.

School institutional feature: school social and academic problems: this

factor was constructed at the student level using CFA and then the factor scores were

aggregated at the school level. Using four items from the In-School questionnaire, stu-

dents were asked how often they have problems: in getting along with your teachers,

in paying attention in school, in getting your homework done, and in getting along

3Note that I am making the distinction between the factor scores reported by the students body
composition and the factor scores reported by the principal about problems in his or her school
related to the students. In doing so, I am assuming that the principal will report any of the items
in question 24 as a problematic school situation because he has noticed a trend in the school. In
other words, I am assuming that a problem is only noticed once it becomes institutionalized. This
is a main conceptual distinction also highlighted in Chapter I.
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Fit indicators Model 1 (n = 62) Model 2 (n = 128)

Chi-square 28.5 37.9

RMSEA 0.000 0.030

RMSEA 90% CI 0.000-0.070 0.000-0.073

CFI 1.000 0.998

TLI 1.000 0.997

Indicator Factor loadings

DP SIT DP SIT

24.School problems as reported by principal

a.Smoking or tobacco use 1.369 1.295

b.Drug use 1.566 1.461

c.Alcohol use 1.516 1.411

d.Gang violence 1.000 1.000

e.Sexual harassment 1.122 1.125

f.Teenage pregnancy 1.000 1.000

g.Vandalism/thieving 0.894 0.892

h.Eating disorders 1.198 1.149

i.Racial conflict 0.906 0.808

j.Stress or pressure 1.036 0.991

Table 2.5: Factor structure for school snstitutional feature: school institutional prob-
lems, and drugs and pregnancy problems. All factor loadings are significant
at p ≤ 0.001. Indicators had as response alternatives a three level ordinal
scale (no problem, small problem, and big problem).
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Indicators loadings

46.How often have you had trouble:

a. getting along with your teachers? 0.771

b. paying attention in school? 0.784

c. getting your homework done? 0.733

d. getting along with other students? 0.766

Table 2.6: Factor structure for school social and academic problems. Loadings are
standardized and significant at p ≤ 0.001. Indicators had as response
alternatives a five level ordinal scale (0:never to 4: everyday). RMSEA
0.077, RMSEA 90% CI = (0.071,0.083), CFI = .999, TLI=0.992. Errors
between the academic indicators were correlated 46b with 46c, n = 85413.

with other students (questions 46a to 46d, see Appendix A, table A.8). This mea-

surement is not considered as part of the Student Body Composition because these

items gathered information about the students interactions with teachers and other

students, and school activities (such as homework and being able to pay attention

during classes).

The results for the CFA are displayed in table 2.6. The goodness of fit is good, the

RMSEA is a little above 0.05 indicating some miss-fit of the data; however, CFI and

TLI are above 0.99 indicating a very good fit of the data. This factor is evenly driven

by the four items (their loadings are very close to each other). The interpretation

of the factors was conceptualized as a general indicator of school troubles between

teachers and students as well as troubles with academic activities, such as paying

attention and doing homework. The estimated factor score was aggregated to the

school level and standardized with mean zero and standard deviation one. Higher

values in the score indicate more presence of social and academic problems in the

school.
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2.2.3.3 School practices and policies factors

Based on the third guiding conceptualization (see 1.3.2.3), two factors were esti-

mated to represent policies at the school. The estimation of these two factors relied

on the assumption that part of the school context is constituted by a latent trait

that reflects on school policies. Schools with with stronger policies would have higher

levels of this latent trait, while schools with no need or less stronger policies would

have lower levels or scores in the estimation of the factor score.

These two factor scores were estimated based on EFA and CFA among a group

of selected items from questions 31a-31x -questions from the School Administrator

questionnaire (Harris and Udry, 2002a). From these questions, only the items about

policies against first occurrence were selected, the responses to the items ranged from

1 no policy to 7 expulsion (see Appendix A, table A.9 for a list of the items used

in the construction of these factors). First, an EFA was carried out to estimate the

factors structure resulting in two meaningful factors with eigenvalues greater than 1.

Based on the factor structure suggested by the EFA, a CFA was estimated to

test the factor structure and estimate the factor scores. The results of the CFA are

shown in table 2.7. The factor structure showed one factor mainly driven by the fol-

lowing indicators: fighting with students, injuring another student, verbally abusing

a teacher, and stealing school property.4 The second factor is driven by possession

and use of alcohol and illegal drugs. These two factors were interpreted as a factor of

Policies Against Delinquent Behaviors (PADL) and a factor of Policies Against Drug

Use and Possession (PADR). These two factors were standardized (mean:0 standard

4It is interesting to note that smoking loaded in this factor. It seems that the policies against
smoking correlated with the policies against delinquent behavior. In addition, this item did not
loaded in the drug use and possession factor, suggesting that policies against smoking do not fit in
the same category as policies against alcohol and illegal drugs. On the other hand, the possession
of a weapon loaded with the drug use and possession factor but not in the delinquent behaviors
factor. This suggests that principals might see alcohol and illegal drugs as misbehaviors with similar
levels of punishment to weapon possession while smoking might have similar levels of punishment
to delinquent behaviors.
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Indicators PADL PADR

31.In your school, what happens to a student who is caught:

c. Fighting with another student 1.000

e. Injuring another student 0.866

g. Possessing alcohol 1.000

i. Possessing an illegal drug 0.802

k. Possessing a weapon 0.579

m. Drinking alcohol at school 0.864

o. Using an illegal drug at school 0.728

q. Smoking at school 0.555

s. Verbally abusing a teacher 0.710

u. Physically injuring a teacher 0.701

w. Stealing school property 0.738

Table 2.7: Factor structure for School Practices and Policies: Policies against delin-
quent behavior and Policies against drugs use and possession. All loadings
are significant at p ≤ 0.001. Indicators had as response alternatives a six
level ordinal scale (1:no policy to 6:Out of school suspension). RMSEA =
0.048, RMSEA 90% CI = (0.000,0.081), CFI = .995, TLI=0.994. Errors
between the possession (31i) and use of illegal drugs (31o) indicators were
correlated, k = 128.

deviation: 1) and higher scores indicate the more need or presence of stricter policies.

Lower levels indicate the absence of policies or less stricter policies.

2.2.3.4 School academic pressure factor

The fourth conceptualization assumes the existence of a school context latent

trait that exerts academic pressure on students; this trait was operationalized by two

factors. To build these factors, eight indicators were constructed using the reports

of the principal and students in the In-school questionnaire. Principals reported

the percentage of dropout in each grade (questions 18a-18f, for example response to

question 18a gathered the percentage of dropout in grade 7; similarly, the responses to

the subsequent items gathered the percentage of dropouts for grades 8, 9, 10, 11 and
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12); the percentage of retention in each grade (questions 19a-19f, similar to question

18, responses to 19a are the percentages of retention in grade 7 and items 19b to

19f account for retention rates for grades 8 to 12); and the presence of tracking and

ability groups in the school, question 23a for grade 7, 23b for grade 8 until item 23f

for twelfth grade (Harris and Udry, 2002a).

The presence of tracking and ability groups was collapsed into one single indicator

where 1 accounts for tracking or ability groups in at least one grade from 7 to 12,

and 0 when there was no tracking at all in the school. The percentage of retention

and the percentage of dropout were categorized into two indicators with three ordinal

categories (0: No retention across all grades, 1: mostly 1% or more retention/dropout

in 3 grades, and 2: 1% or more retention/dropout in 4 grades or 5% or more retention

in 2 grades). The last indicator used from the principals’ report is the percentage

of 12th graders in academic or college preparatory instructional programs (question

22a).

From the In-school questionnaire, three questions were used asking about: the level

of effort put in academic activities (question 48 alternative b); student expectations

to attend college (question 45e); the student participation in academic clubs –Debate

team (44a7), History club (44a10), math club (44a11), Science club (44a12) and

participation in Honor society (44a31). These In-school questions were aggregated to

the school level reflecting the following: question 48 accounted for the percentage of

students that tried to do their best but not as much as they can. The aggregation

of responses to question 45e represented the percentage of students expecting to

attend college; and the aggregation of responses to question 44 represented the average

participation in academic clubs.

All eight indicators were used in the estimation of an EFA which suggested the

presence of two factors. Based on this factor structure a CFA was carried out in order

to confirm the two factor structure. The results of the CFA are shown in table 2.8;
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the results confirmed one factor driven by the percentage of students in academic and

college preparatory, followed by expectations to attend college and the presence of

tracking at the school. The second factor was driven by lower levels of retention and

dropout, followed by expectations to attend college. (Note that the indicator related

to the amount of effort students put on school work did not load in any of the two

factors in the CFA, therefore it was excluded from the final estimations).

The interpretation of these two factor clearly relate to academic pressure, however,

I made an arbitrary differentiation. I named the first factor School Academic Pressure

(SAP) based on the indicators that loaded in this factor. Higher scores of this factor

made the school be more likely to have students attending academic and college

preparatory, place their students in tracking or ability groups and have students with

expectations to attend college. These indicators, specially the presence of tracking

can give the impression that there might be higher levels of academic pressure to

some students and not others.

On the contrary the higher scores of the second factor made the school more

likely to have very low rates of dropout and retention, more participation of students

in academic clubs within the school and higher levels of students expectations to

attend college. These indicators can give the impression that the factor accounts for

generalized levels of academic pressure that might be evenly applied to all students.

This factor was named Generalized Academic Pressure (GAP). In addition, it was

interesting to learn that the correlation between this two factors was -.23 (p ≤ 0.05);

meaning that schools scoring higher in generalized academic pressure score lower in

selective academic pressure.

2.2.4 Individual level covariates

The set of individual covariates came from the In-Home questionnaire adminis-

tered in Wave 1. The interview was carried out mainly in the adolescent’s home. Some
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Indicators Selective Generalized

Percent of 12th graders in academic/college prep 1.000

Expectations go to college 0.553 1.966

Tracking /ability groups 0.437

More part in academic groups 1.000

Retention -2.381

Dropout -2.422

Table 2.8: Factor structure for school academic pressure: selective academic pressure
and generalized academic pressure. All loadings are significant at p ≤
0.001. RMSEA = 0.017, RMSEA 90% CI = (0.000,0.091), CFI = .995,
TLI=0.992, k = 132.

of the most important topics covered in this one/two-hour interview were related to

health status, nutrition, peer networks, family composition and dynamics, educational

aspirations and expectations, employment, romantic relationships, substance use, and

criminal activities (Harris and Udry, 1998). In addition to the In-home questionnaire,

a parent, mostly the mother was interviewed in Wave 1. Among all questions, this

interviewed asked questions related to inheritable health conditions, marriage and

demographics, education and employment, household income, and parent-adolescent

interactions. The set of covariates used as individual controls in the analyses were

constructed based on the information collected in the parent and adolescent inter-

views at Wave 1. The following paragraphs describe in some detail the construction

of these covariates.

Demographics characteristics were included as control variables. These char-

acteristics were gender represented by a dummy measurement (1: female and 0:

male); students age (standardized to mean 0 and Std. Dev. 1), age square was also

computed to account for possible quadratic effects of age; student family SES, a com-

posite score based on the mother’s report on her education, her partner education

and her family income. Mother and father education were measured in years of ed-

ucation. Principal component analysis (PCA) was used to construct the SES score.
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This measurement was standardized (mean=0, Std. Dev.= 1). Student ethnicity, four

dummies accounted for Hispanic, African American, Asian (Japanese, South Korean,

and Chinese), and other groups (Indian American, other Asian groups and mixed

ethnicities). The reference category was White.

Academic covariates include grade with two dummies representing grade 9

and grade 10 at Wave1 (Grade 11 is the reference category) and retention, where 1

accounts for the students being retained in one or more grades before Wave 1.5 The

following section explains the analytic procedures.

2.3 Analytic methods

2.3.1 Missing data

For most of the variables used in the statistical analysis missing data were not a

problem. Ten out of the fifteen measurements included in the final models had no

missing data at all. Three of them had less than 0.1% missing, three of them had 3%

missing and only one had 12% missing. Most of the analysis, specially CFA analysis

treated the indicators as outcomes and therefore missing data theory was applied to

deal with missing data in all the estimation of the factor structures and scores includ-

ing the outcomes (SU and AP). The covariates with 3% or less missing were retention,

age and three of the school factor scores: policies against delinquent behavior, school

trouble factor and student body composition school risk factor. These variables that

constitute of 3% or less missing can reasonably be assumed as ignorable and random

missing, letting the statistical software deal with the missing problem.

However, SES had 12% missing data and hardly can be assumed as missing com-

pletely at random. Three procedures were tested to deal with missing data. First,

5In previous exploratory analyses, other covariates were used but were systematically non-
significant. Some of them were family structure, opportunities to consume alcohol, marijuana and
cigarettes, peer pressure and friends drug use.
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analysis were performed doing nothing including SES with 12% missing. Second mul-

tiple imputation was performed only for SES, and third multiple imputation using a

very large pool or variables was performed.6 The first, procedure was used a reference

model against the other two procedures.

The second approach was imputing missing data only for the most problematic

variable (SES) with 12% missing data. Five datasets were generated using a large pool

of variables in the imputation model including the outcomes and all the covariates

present in the models as well as auxiliary variables. Once the multiple imputation was

performed the five imputed scores of SES were compared to the none imputed scores.

The correlation among these scores and the non imputed score was 1, meaning that,

essentially, the six measurements of SES are the same. These five SES imputed scores

were combined into one score using the average among the five imputed measurements

of SES. This combined score was used in the estimation of the final models instead

of the SES score with 12% missing. (Given that SES was used as a covariate the

imputation purpose was mainly to avoid loosing cases in the analyses because Mplus

does not treat covariates using missing data theory. Another option is to estimate

the covariances and run all the analyses using the covariance matrix).

6The third procedure was carried out to deal with missing data in a large pool of data; multiple
imputation was performed in order to have complete information for all cases in the 13568 students
and 132 schools. Given that missing data was less than three percent in most of the variables;
five complete datasets were generated using two steps in the imputation. These two steps were
necessary because of the multilevel nature of the data. The first step, included the imputation of
only the school level variables generating five complete datasets. Then each dataset was merged
with the student level data set with missing data comprising five datasets with student level data
to be imputed. Each data set was imputed once, generating the final five sets with complete data.
MI was carried out using SRCware (IVEware stand alone version). The SIR algorithm was used in
the imputation (Raghunathan et al., 2001, 2011).

The results of the multiple imputation seemed to work well for most variables except for the SU
and AP indicators. Three attempts were done performing this multiple imputation with more or less
variables in the imputation model. All of the attempts systematically reduced the covariance and
variances among all the indicators of SU and AP and also underestimated all the ICCs. This was
troublesome. More detail inspection is needed to determine if this systematic reduction is correct or
something went wrong with the multiple imputation.

68



2.3.2 Statistical analysis

In order to estimate the school context factors, the statistical analyses were carried

out under the Structural Equating Modeling (SEM) framework. This framework was

chosen for the following reasons: First, SEM can treat missing data under missing

data theory and the use of algorithms that are based on the Full Information matrix.

Second, it allows for the conceptualization of latent factor scores using sound and

well-established statistical techniques to analyze, cross-sectional, longitudinal, and

multilevel data. Third, it allowed for estimating the effects of the conceptualized

school factors using a multilevel multivariate longitudinal approach. And forth, it

allowed for the exploration of measurements structures in the operationalization of

the outcome as well as school latent factors.

Unfortunately the measurement parts could not be incorporated in the final mod-

els given the relative small number of schools 114, in the target sample (grades 9,

10 and 11) compared to the greater amount of factors indicators at the school level

that a full two level SEM would have. More details about the factor indicators were

described in the previous section and details for the operationalization of academic

performance and substance use factors are described in the Chapter III.

The statistical analysis were carried in two main sets. The first set is related to

the conceptualization of the student outcomes (AP and SU) and school level factors

related to academic performance and substance use. To estimate this set of factors

multilevel CFA was used constructing latent factors for academic performance and

substance use at both school and student levels. In order to account for the dynamic

between substance use and academic performance, which reflects a longitudinal co-

occurring relationship; an unadjusted multilevel cross-lagged model was estimated.

The second set of analyses had as main objective to estimate school context effects

on the school level factors related to substance use and academic performance. The

modeling of these effects was built based on the estimation of the dynamic between AP
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and SU (i.e. it was built using the unadjusted multilevel cross-lagged model estimated

in the last part of the firs set of analysis). Thus, to estimate school context effects,

multilevel bivariate conditional cross-lagged models were estimated. The following

subsections describe these procedures.

2.3.2.1 Operationalization of academic performance and substance use

The operationalization of SU, AP and the school level factors related to academic

performance and substance use (measurement model) was estimated using two level

CFA, based on the guidelines by Muthén (1991), who suggested steps to build lon-

gitudinal multilevel CFA. However, because of data limitations (small number of

schools k ≈ 114 for most of the final analysis); these steps were used as guidelines

resulting in the estimation of the measurement in four steps.

First step: This step involved building the baseline model. This model was

conceptualized as the measurement model ignoring the nested structure.

Second step: The second step involved the estimation of the measurement model

adjusting the standard errors by the survey sampling design, this step was estimated

accounting for the complex survey design.

Third step: The third step involved the estimation of variances and covariances

(correlations) for all the indicators at the school level and at the student level, as well

as estimating the Intra Class Correlation (ICC).7

Fourth step: The four step was based on the results of the previous step and

built the multilevel factor structure using multilevel CFA (modeling simultaneously

SU and AP and estimating variances and the correlations (covariances) between the

SU and AP factors, at the student and school levels). Two multilevel CFA were

estimated separately at each Wave (estimation for Wave 1 and another for Wave 2).

Ideally, a fifth step is required, where the measurement model combines the two waves

7I used within level and student level indistinctly, as well as between level and school level across
all chapters.
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without testing any crossed or lagged effects among the latent factors. However, this

step was not possible because of the limited amount of schools causing many technical

problems in the estimations. These steps required more than 400 points of integration,

in addition, the number of parameters to estimates at the school level was more than

40 and assuming that 10 cases are required for reliable estimates using CFA, at least

400 schools would be required. To solve this problem and continue with the estimation

of school effects, factor scores were computed at each level.

2.3.2.2 Estimation of school context effects

Based on the factor scores estimated in the last step of the measurement model, the

final models were estimated using a multilevel bivariate cross-lagged model, combining

the ideas outlined by Bollen and Curran (2006) about Conditional Bivariate Autore-

gressive Cross-Lagged Models and the multilevel procedures developed by Muthén

and Muthén (2010). This set of analyses were estimated in three parts. The first

parts estimated the unconditional multilevel bivariate cross-lagged model for AP-SU

relationship across the two waves of measurement.

The second part added, student level covariates and the third part estimated the

school factor effects, generating models for each one of the four conceptualizations. A

final model was estimated combining all school factors that had statistically significant

effects.

All the Multilevel Analysis and CFA were carried out using Mplus version 6.2

(Muthén and Muthén, 2010). All CFA used the estimator Weighted Least Square

Parameter Estimates (WLSMV), factor scores and multilevel models were computed

using Maximum Likelihood with Robust standard Errors (MLR) estimator with nu-

merical integration –for details about the estimators see Muthén and Muthén (2010).

STATA 12 was used for descriptive statistics, complex cross-sectional survey anal-

ysis, and data manipulation (StataCorp., 2011). Finally, all analyses incorporated
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the sample design either using complex design or multilevel analysis. A special com-

posite weight was computed for the estimation of the two level models in MPLUS.

This composite weight was created using the STATA command suggested by the Add

Health documentation (Chantala, 2006).
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CHAPTER III

Academic Performance and Substance Use

Dynamic

3.1 Academic performance - substance use dynamic

This chapter presents the results related to the operationalization of academic

performance and substance use, which includes the decomposition between student

and school levels factors. Most important, this Chapter presents results that ad-

dress research question 1: How are academic performance and substance use related

across time during adolescence? This research question aims to address the dynamic

between academic performance and substance use described in section 1.1.1. This dy-

namic was explained as a series of multiple effects between academic performance and

substance use, where it is difficult to distinguish cause and effect. Thus AP and SU

are assumed as two co-occurrences. This Chapter empirically tests this assumption.

Multilevel CFA was used to operationalized and decompose AP and SU between

student and school levels. Within the CFA framework, this operationalization is

referred as the “measurement model”. To empirically test the dynamic between

academic performance and substance use (co-occurrences assumption), multilevel bi-

variate cross-lagged models were used providing empirical evidence to supports this

dynamic.
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3.1.1 Building the student and school level factors for academic perfor-

mance and substance use: multilevel measurement model

This step operationalized SU and AP and decomposed the measurements of AP

and SU into two levels: student and school. Before presenting any results, briefly, I

describe how the conceptualization of the outcomes at the school and student level

was operationalized. The operationalization was done using two sets of multilevel

CFA: The first set corresponds to Wave 1 and the second set corresponds to Wave

2. In each set of analysis, multilevel CFA simultaneously estimated the student and

school level factors related to AP and SU. Each measurement model also estimated

the correlation between AP and SU as well as the variance decomposition of the factor

indicators: within variance (student level variance) and between variance (school level

variance).

Note that each estimated multilevel CFA has five important assumptions related to

the error structure, briefly these assumptions are outlined in the following paragraphs.

These assumptions were not tested in part because of the limited number of schools

and also because of the way the measurements were operationalized within waves

rather than accross waves.

First assumption: The indicators of AP are explained only by a general latent

factor of Academic Performance, no other possible source of variation was assumed

to explain the AP indicators; this is reflected in no error structure.

Second assumption: The measurement of AP is similar but not identical across

time. Perhaps, using an example based on a pre-test and post-test would provide

better clarification about this assumption. When using a pre-test and a post-test;

the two tests, usually, are built with the exact same items or equivalent items based

on the number of parameters used in the Item Response Theory (IRT) model. In

this case, measurement invariance across time could be assumed -meaning that the

two tests are identical. Thus, the factor loadings should be the same in the pre-test
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and the post-test. Returning to the measurements of AP, although, the indicators

were labeled using the same names (for instance, grade in math in Wave 1 and grade

in math in Wave 2); it cannot be assumed that the AP indicators would behave as

pre-test post-test measurements. Conceptually the measurements of AP are similar

because they relate to the same subject; however, they are different because the course

is not the same, the teacher might not be the same implying that the gradings criteria

are not the same, the tests or any other graded activities that were part of the final

grade cannot be assumed to be the same. All these reasons, strongly suggest that it is

reasonable to assume measurement non-invariance across waves. In other, words, the

factor loadings were assumed to be different in each wave and were freely estimated.

Third assumption: Given that SU was conceptualized as a general latent factor of

drug use, it would be inappropriate to think that only one factor would explain the

variation among all the nine indicators, specially if nine accounted for three drugs.

Therefore, it was important to account for a second sources of variation. This implied

that the errors within in each substance (alcohol, marijuana, and cigarettes) cannot be

assumed to be uncorrelated. Thus, the alcohol indicator errors were correlated among

them and similarly the errors among the cigarettes indicators.1 This assumption

was not formally tested, but evidence supporting it was carried out comparing the

goodness of fit between a model that assumed uncorrelated errors with the model that

assumed correlated errors among alcohol indicators and among cigarettes indicators.

The results provided partial evidence supporting the model with correlated errors.2

Fourth assumption: The measurement of SU is non-invariant across time. Al-

though the SU questions used to build the indicators are exactly the same in the two

waves, one conceptual reason drove me to assume non-invariance. The loadings of

1It is arbitrary to chose what errors to correlate. The marijuana errors were not correlated to
avoid over specifications.

2Some researchers would prefer to run an EFA to explore the factor structure of SU. However,
based on the literature on SU; fitting an EFA is redundant. Conceptually, it is clear that if three
drugs are put together under one latent factor, second sources of variations should be taken into
account.
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the SU indicators can be interpreted in terms of probability (specially because probit

models are used to fit CFA with categorical indicators). Assuming that the adoles-

cent would have the same probability to endorse the items in both waves seems to

be unlikely because SU can change dramatically with age, the older the adolescent

the more likely to consume. SU can also change depending on previous experiences.

Therefore, it seemed more reasonable to assume measurement non-invariance across

time. In other words, the errors across time between the SU indicators were assumed

to be uncorrelated.3

Fifth assumption: No Differential Item Functioning (DIF) is assumed and lo-

cal independence was not tested. This means that it is assumed that the student

probability of endorsing the AP and SU indicators depends only on the levels of the

AP and SU latent factors respectively. In other words, it is assumed that students

characteristics such as gender do not determine the probability to endorse an item.

Under these five assumptions, in each wave, the multilevel CFA estimated one

general factor for AP, and one general factor for SU with errors correlated among

alcohol indicators, and errors correlated among cigarettes indicators.

Table 3.1 presents a list of the indicators used to build the two-level factor struc-

ture for both outcomes in each wave of measurement.4 For example, there are three

smoking indicators the first indicator was called smoke and was labeled as “smoked

regularly”, its response categories were 0: never smoked, 1: smoked 1 or 2 puffs, and

2: smok ed one or more cigarette per day in a month.

The results of the building process to generate the final measurement model that

accounts for the conceptualization of substance use and academic performance is

described in the following four steps, as mentioned in the methods section.

The first step involved the estimation of the measurement model ignoring the

3Unfortunately this assumption could not be tested in the multilevel framework because of data
limitations (only 114 schools).

4Please, see the methods section for details about how the indicators were constructed.
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nested structure, this means that the clustering within school was ignored, thus stu-

dents within each school comprised an independent sample implying that the factors

indicators are identical independent distributed. Model 1, in table 3.2, shows the

results for this model ignoring the nested structure in Wave 1; while, model 1, ta-

ble 3.3 shows the model ignoring the nested structure for Wave 2. The goodness of

fit indicators are good (mainly because of the error structure in SU). The correlations

between SU and AP were negative -0.353, in Wave 1, and -0.303, in Wave 2. These

correlations mean that on average, the higher the levels of the AP latent factor the

lower the levels of the SU factor (for now let us ignore the interpretation of these fac-

tors; later in a more appropriate place, the reader will find a detailed interpretation

of the two factors at both the student and the school levels).

The second step involved the estimation of the same model but this time cor-

recting the standard errors by the sampling design. This step was estimated using

complex survey analysis. The estimated measurement model accounting for the sur-

vey sampling design is shown in model 2 table 3.2 and table 3.3 for each wave. Note

that, at Wave 1, there is a reduction of the Chi-square from 1098.37 to 361.60, notice

also that the RMSEA reduces from 0.049 to 0.027 indicating that accounting for the

survey structure improves the fit of the model. A similar result is observed in Wave

2 (the chi-square reduces from 1784.9 to 339.1 and the RMSEA reduces from 0.054

to 0.026).

The third step involved the estimation of variances and covariances for the SU

and AP indicators. These estimations were carried out at both within and between

levels. Given that the variances of the factor scores depend on the indicators that are

used to build the factor models; Muthén (1991) recommends to look at the variances

and covariances (correlations) among the indicators at both the school and students

level.

The correlations matrices are presented in the following tables: table 3.4 and
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Model1 Model2 Model3 Model4

Chi-Square 1098.37*** 361.60*** 506.5***

RMSEA 0.049 0.027 0.020

CI (90%) 0.047-0.052 0.024-0.029

CFI 0.998 0.998 0.999

TLI 0.997 0.997 0.999

LL -87147.8

AIC 174425.6

BIC 174878.4

Correlations

AP-SU corr. -0.353*** -0.359***

AP-SU cov. -0.197*** -0.193***

Within

AP-SU corr. -0.382*** -0.263***

AP-SU cov. -0.460*** -0.569***

Between

AP-SU corr. 0.195∼ 0.784***

AP-SU cov. 0.021∼ 0.313***

Variance

Within

SU 1.404*** 2.094***

AP 1.035*** 2.231***

Between

SU 0.140*** 0.808***

AP 0.080*** 0.197***

Table 3.2: Two-level CFA: model fit and variance decomposition for substance use
and academic performance (Wave 1). Model 1: Ignores nested structure;
Model 2: Adjust standard errors by nested structure; Model 3: Two-
level with smoke and alcohol errors correlated; and Model 4: Two-level
model used to compute the Factor Scores at the between and within levels.
∼p ≤ 0.1,*p ≤ 0.05,**p ≤ 0.01, and ***p ≤ 0.001.
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Model1 Model2 Model3 Model4

Chi-Square 1784.9*** 339.12*** 513.12***

RMSEA 0.054 0.026 0.020

CI (90%) 0.052-0.057 0.023-0.028

CFI 0.998 0.999 0.999

TLI 0.997 0.998 0.998

LL -85743.2

AIC 171614.5

BIC 172060.4

Correlations

AP-SU corr. -0.303*** -0.313***

AP-SU cov. -0.166*** -0.116***

Within

AP-SU corr. -0.362*** -0.255***

AP-SU cov. -0.497*** -0.489***

Between

AP-SU corr. 0.178∼ 0.722***

AP-SU cov. 0.026∼ 0.446***

Variance

Within

SU 1.590*** 2.157***

AP 1.183*** 1.710***

Between

SU 0.166*** 0.914***

AP 0.128*** 0.417***

Table 3.3: Two-level CFA: model fit and variance decomposition for substance use
and academic performance (wave 2). Model 1: Ignores nested structure;
Model 2: Adjust standard errors by nested structure; Model 3: Two-
level with smoke and alcohol errors correlated; and Model 4: Two-level
model used to compute the Factor Scores at the between and within levels.
∼p ≤ 0.1,*p ≤ 0.05,**p ≤ 0.01, and ***p ≤ 0.001.
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table 3.5 present the student level correlations for Wave 1 and Wave 2 respectively.

Tables 3.6 and 3.7 present the school level correlations for Waves 1 and 2 respec-

tively. It is worth mentioning one distinctive pattern in the correlation matrices in

both waves. The correlations at the student level (see first two correlation tables)

among the SU and AP indicators were negative. However, contrasting these results

with the correlation at the school level, it can be appreciated that the SU and AP

indicators were positive correlated -except for the indicators or marijuana use. These

findings are interesting, and to the best of my knowledge, it is the first time that the

correlation among SU and AP indicators at the school level have been explored. The

interpretation of these findings will be discussed in detail in the last Chapter.

The most important result in this step is the estimation of the ICC for all in-

dicators. Table 3.8 presents the observed and estimated ICCs for each one of the

AP and SU indicators at each wave. The first two columns show the observed ICCs,

in the case of AP the four indicators have ICCs between 0.058 and 0.078, meaning

that about 6% to 7% of the total variation occurs between schools. These results are

surprising given that previous research has shown that most of the standardized test

scores (mostly in reading and mathematics) have ICCs ranging from .13 to .26 for

students attending grades 9th to 12th (Hedges and Hedberg, 2007). However, in this

case, the AP factors were composed by the adolescent reports about his or her grades

in the last course taken in the school year in four subjects: Mathematics, English,

History or Social Studies, and Science. The lack of more variation between schools

might be partially accounted by the fact that the grades were in an ordinal scale from

D or lowest to A, providing only four points of variation. A second reason might

be that certain amount of measurement error in each indicators can also reduce the

amount of variation among schools.

Similar to the case of AP, the SU indicators have observed ICCs ranging from .5

to 0.09 implying a low effect of the clustering structure. Hox (2002) suggested that,
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Observed Estimated

W1 W2 W1 W2

AP

English 0.058 0.063 0.065 0.072

Soc. Studies 0.073 0.078 0.083 0.086

Mathematics 0.065 0.072 0.078 0.074

Science 0.065 0.078 0.068 0.092

SU

Smoke 0.064 0.079 0.068 0.080

Dsmoke 0.090 0.096 0.103 0.096

Nsmoke 0.084 0.095 0.095 0.097

Alc 0.059 0.079 0.071 0.094

Nalc 0.063 0.079 0.073 0.090

N5alc 0.048 0.060 0.054 0.072

Ndrunk 0.067 0.077 0.078 0.088

Mar 0.089 0.064 0.094 0.076

Nmar30 0.092 0.071 0.109 0.082

Table 3.8: Observed and estimated intraclass correlations for indicators of substance
use and academic performance.
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in general cases, coefficients from .05 to .09 indicate a low effect, coefficients from

.10 to .14 a moderate effect, coefficients from .15 indicate a large effect. Having low

ICCs has implications in the modeling strategy at the school level, some caution is

required because of the small amount of between school variance.

The fourth step involved that estimation of the multilevel factor structure.

Based on the results from the school level correlations among indicators, it seems that

marijuana cannot be conceptualized in the same way than alcohol and cigarettes at

the school level. In addition to this, the factor loadings of marijuana were statistically

non significant (see next section for more details).5

The final measurement model has two levels: within (student) and between (school).

At the student level, the final models, for Wave1 and Wave 2, have the same indica-

tors as model 1 and model 2 presented in tables 3.2 and 3.3. At the school level

the final model has the same indicators for AP, but for SU the marijuana indicators

were not included because of the reasons explained in the previous paragraph. The

goodness of fit are presented in table 3.2 (Wave 1) and table 3.3 (Wave 2). These

results showed more improvement in the RMSEA at both waves.6

3.1.2 Results for the multilevel factor structures for academic perfor-

mance and substance use

The results of the multilevel confirmatory factor analysis. The first shows the

results at the student level while the second shows the results at the school level.

5it is not uncommon in multilevel CFA that the within level has a different structure than the
between level.

6If the errors among alcohol and among smoking were not correlated the differences in the good-
ness of fit would be even more dramatic between the model that ignored the hierarchical structure
and the estimations that modeled this hierarchical structure.
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3.1.2.1 Results at the student level

The results for the multilevel CFA for both waves are depicted in figure 3.1 for

Wave 1 and figure 3.2 for Wave 2. Both measurement models have similar patterns

in terms of loadings. As for the case of AP, English seemed to be driving the AP

factors in both waves. The interpretation of this AP factor assumed the existence

of latent levels of student academic performance; this latent structure of AP is not

directly observed but reflected in the grades reported by the students. This factor

can be interpreted as follows, higher values in the factor score indicate higher levels of

Academic Performance and higher probabilities that the students would report grades

towards A or B. On the contrary, lower levels in this factor would be interpreted as

the student having lower probabilities of getting good grades conditioned to his or

her estimated level of Academic Performance. This interpretation is identical in both

waves.

Similarly in the case of substance use, as mentioned before, it was theoretically

assumed the existence of a general latent trait of SU that is not directly measured

but can be reflected in the responses that a student provided for each one of the

questions used as indicators (alcohol, cigarettes, and marijuana indicators). Based

on this assumption, it can be interpreted that higher levels of the latent SU factor

would increase the probabilities of the student reporting more consumption of the

three substances. I would like to highlight that the emphasis of the latent factors

interpretations does not reside in the indicators but in the existence of a latent trait

of substance consumption or latent trait of academic performance (Note this is a con-

ceptual assumption). Therefore, factor scores cannot be interpreted as a combined

average grade among the four courses or as an average use of drugs among the three

substances. Note also that CFA analysis assumes that different levels of the adoles-

cent’s estimation of the latent factors determine his or her responses to the SU and

AP indicators observed in the surveys. For example, a student with higher levels
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of academic performance would be more likely to obtain higher grades in the four

subjects, while a student with higher levels of substance use would be more likely to

report higher consumption of alcohol, cigarettes and marijuana. 7

3.1.2.2 Results at the school level

The results for the school level CFA for both waves are depicted on the right side

in figure 3.1 for Wave 1 and figure 3.2 for Wave 2. The correlation between SU and

AP is positive at the school level. The factor loadings, in the case of AP, did not

follow a similar structure than the loadings at the individual level. In the case of

SU, there are no marijuana indicators at the school level, and the loading structure

seemed to be different. These results suggest that the factor structures at the school

level are not exactly the same as the factor structures at the individual level (more

details about this results in the final Chapter).

In this dissertation the school level factor related to the students academic per-

formance is referred as school ‘levels of academic performance’. Higher levels of this

school factor reflect school contexts, that, on average, have students with higher levels

of academic performance. The SU latent factor at the school level is interpreted as

‘school rates of substance use’. Higher scores in this factor represent environments

with elevated proportions of students consuming substances. On the contrary, lower

levels of the score would imply schools with low proportions of students who engage

in substance use.

In addition, in both waves, the residual variances at the school level are smaller

than at the student level, according to Muthén (1991), this is usually the case in multi

level settings. Because the multilevel measurement models for Wave 1 and Wave 2

were estimated separately, the following step would be to put the two models together

in order to account for the longitudinal relationships across time. However, this step

7the responses to the SU and AP questions are assumed to be conditioned only by the SU and
AP factors (local independence assumption, no DIF was assumed to exist).
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Figure 3.1: Measurement model for substance use and academic performance: multi-
level CFA (Wave 1, n = 7984, k = 114).
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Figure 3.2: Measurement model for substance use and academic performance: multi-
level CFA (Wave 2, n = 7984, k = 114).
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could not be estimated, among the main reasons being: (a) the relative small number

of schools (114), which does not allow for the estimation of the cross lagged effects

between SU and AP including all the measurement models for the four outcomes.

(b) This estimation, in the measurement part; included many categorical indicators

with several categories, thus the estimation of crossed-lagged effects ran into several

problems ranging from empty cells, cells with small number of cases, problems with

the starting values and statistical power problems (the multilevel measurement model

has more than 40 parameters to estimate at the school level and ideally we would

like to have at least 10 cases per estimate to get reliable results, which required more

than 4 times the number of available schools). (c) Moreover, if the indicators of all

the school latent factors were to be included in the multilevel SEM estimations; the

models were non-identifiable because there are more unknowns than number of cases.

In summary, the models show evidence contradicting the initial idea that the AP

and SU school factors would mimic the inverse relationship between SU and AP at

the student level. In fact, evidence points to a positive relationship between the

school levels of academic performance and the school rates of drug use. However, to

further test these results and to provide a basic model to test school context effects,

the relationship across time has to be estimated among SU, AP, and their respective

school factors.

3.2 Academic performance and substance use dynamic

As mentioned in the methods section, one not so ideal, but practical approach was

to use the multilevel measurement models described above and estimate the within

and between factors scores at the student and school levels. Then, these scores were

modeled to test the crossed-lagged relationship between substance use and academic

performance and to estimate the school effects. The remaining sections of this Chapter

describe the unconditional models for both waves, the crossed-lagged effects and the
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within model (student level model). The next Chapter presents the results for the

school factors effects.

This section presents the results related to the dynamic between AP and SU

addressing directly research question 1: (how are academic performance and substance

use related across time during adolescence? ). To fully address this question, the

time relationship among all the estimated factors related to SU and AP needs to be

included in the final modeling.

One way to model this dynamic across time is by using multilevel crossed-lagged

models. This section presents the results for four fitted models: unconditional corre-

lated models (AP and SU correlated in Wave 1 and AP and SU correlated in Wave 2),

unconditional bivariate crossed-lagged model, and student level conditional bivariate

crossed-lagged model (controlling by student level covariates).

Given the considerably large amount of information to process, I organized the

remaining parts of this section in four subsections. The first subsection presents the

goodness of fit for the four models. The second subsection presents the variances and

correlations (covariances) for the four models. The third subsection has the results

for the unconditional cross-lagged model, and the last subsection, shows the results

for the student level multilevel conditional cross-lagged model (controlling by student

level covariates).

3.2.1 Goodness of fit

The SEM literature has developed several ways to test how well an estimated

model fits the data. Each one of these ways developed a Fit statistics that expresses

a specific idea to capture goodness of fit. However, the basic idea across all of them is

to see how well or how bad the estimated model can reproduce the observed correlated

matrix (this idea is very similar to the reproduction of the correlation matrix based

on the results of a linear regression).
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Four of the most used indicators are the likelihood ration test (Chi-square test),

RMSEA, TLI, and CFI. The Chi-square tests compares the estimated model with a

saturated model (model that fits the data perfectly). In this case the null hypothesis

contains the estimated model and the alternative hypothesis the saturated model;

this means that failing to reject the null hypothesis provides evidence supporting

the estimated model (implying that we are looking for a large p-value). One of the

problems of the Chi-square is that with large samples sizes the null hypothesis is more

likely to be rejected; which does not necessarily mean that the estimated model does

not have a good fit. Therefore other fit indexes were developed.

The RSMEA is an indicator of misfit where lower values are expected as repre-

sentation of goodness of fit. There is no consensus to determined universal cutoff

points to decide when a model does not fit the data (this also applies for other fit

indicators). However, the most used cutoff point for the RMSEA is 0.05; according

to Steiger (1999) an RMSEA below 0.05 can be understood as a very good fit, Hu

and Bentler (1999) adds, to the point estimate, as another aspect of the RMSEA to

consider; according to the authors, the RMSEA 90% confidence interval should range

from 0.0 to 0.08.8 As for the case for the TLI and CFI, Hu and Bentler (1999) suggest

values above 0.90 or above 0.95.

Table 3.9 shows the goodness of fit for these four models. All indicators seemed

to be good, according to what was described above, suggesting that all models fit the

data very well.

8However, more recent publications suggest that to set a universal cutoff point is unwarranted
and depends on many factors; for example, Chen et al. (2008) suggested that there is little empirical
evidence to determine a universal cutoff point. Moreover, the choice of the cutoff point depends on
the model specification, degrees of freedom, and sample size, this choice is also related to levels of
power and Type I error to be achieved.
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Uncond. w2 Uncond. w1 Crossed-Lagged Within

LL -25958.04 -26463.38 -49257.09 -48382.02

AIC 51936.08 52946.75 98566.18 96862.05

BIC 52005.75 53016.43 98747.33 97203.37

BIC Adj. 51973.97 52984.65 98664.71 97047.66

Chi-square 0.000 0.000 1.865 10.259

RMSEA 0.000 0.000 0.000 0.01

CFI 1.000 1.000 1.000 0.999

TLI 1.000 1.000 1.000 0.991

Table 3.9: Multilevel crossed-lagged model: goodness of fit (waves 1 and 2). Uncond.
w1 and Uncond. w2 : Unconditional correlated model at waves 1 and wave
2 respectively. Crossed-lagged: Multilevel unconditional crossed-lagged
model. Within: Multilevel unconditional crossed-lagged model (Within
model) controlling for individual covariates at Wave 1 (gender, age, SES,
grade, ethnicity, and grade retention before Wave 1); n = 7984 and k =
114). All coefficients are significant at p ≤ 0.001.

3.2.2 Variance and correlations

Table 3.10 shows the variance decomposition and correlations between SU and

AP at both waves. The first two columns present the the variances and correlations

for the correlated unconditional model for Wave 2 and Wave 1, the third column is

related to the unconditional cross-lagged model and the last column presents results

for the student level conditional model (level controlling by level 1 covariates).

The crossed-lagged model showed a decrease of the within and the between vari-

ances for both SU and AP factor scores at Wave 2 due to the effect of SU and AP

at Wave 1. The within variance at Wave 2 decreased from 2.512 to 1.537 for SU and

from 1.098 to 0.767 for AP. Similarly, the between (or school level) variance decreased

from 0.305 to 0.191 for SU and from 0.226 to 0.169 for AP (see table 3.10). When

accounting for individual covariates, there is a small decrement of variance at the

within level for both measurements at both waves (see table 3.10).

Please note that the ICCs are not computed based on the factor scores because
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Uncond. w2 Uncond. w1 Cross-Lagged Within

Within correlation

AP-SU (W2) -0.532 -0.219 -0.229

AP-SU (w1) -0.648 -0.648 -0.611

Between correlations

AP-SU (W2) 0.156 0.106 0.156

AP-SU (w1) 0.122 0.122 0.122

Within variance

SU W2 2.512 1.537 1.513

AP W2 1.098 0.767 0.737

SU W1 2.227 2.227 2.128

AP W1 1.474 1.474 1.336

Between variance

SU W2 0.305 0.191 0.305

AP W2 0.226 0.169 0.266

SU W1 0.266 0.266

AP W1 0.108 0.108

Table 3.10: Multilevel bivariate cross-lagged model: variance decomposition and cor-
relations between SU and AP. Uncond. w1 and Uncond. w2 : Uncon-
ditional correlated model at waves 1 and wave 2 respectively. Crossed-
lagged: Multilevel unconditional crossed-lagged model. Within: Multi-
level unconditional crossed-lagged model (Within model) controlling for
individual covariates at Wave 1 (gender, age, SES, grade, ethnicity, and
grade retention before Wave 1); n = 7984 and k = 114). All coefficients
are significant at p ≤ 0.001.

96



the results for the decomposition of variance (ICCs) should be taken from the AP

and SU indicators used to construct the factors scores (Muthén, 1991). The ICCs for

all these indicators were presented in the previous section of this chapter.

3.2.3 Unconditional multilevel bivariate cross-lagged model between aca-

demic performance and substance use

As said before, to fully account for the theoretical conceptualization of the dy-

namic between academic performance and substance use, it is necessary to estimate

longitudinal relationships using crossed and lagged effects between SU and AP, as

well as cross and lagged effects between the school factors for AP and SU. To es-

timate these crossed and lagged effects a multilevel bivariate crossed-lagged models

were estimated. The result for this model is depicted in figure 3.3 showing empirical

evidence that suggests lagged and crossed influences.

3.2.3.1 Results at the student level

At the student level, the results provide empirical evidence suggesting unadjusted

lagged effects for substance use (SU in Wave 1 had an effect on SU in Wave 2) and

lagged effects of academic performance (AP in Wave 1 had an effect on AP in Wave

2). These results also showed the presence of crossed effects: SU in Wave 1 has an

effect on AP at Wave 2, and AP at Wave 1 had an effect on SU in Wave 2.

As expected, the lagged effects are positive suggesting that, on average, previous

substance use consumption in Wave 1 increases levels of consumption in Wave 2

(0.647, p ≤ 0.001 ). Similarly, the higher the levels of academic performance in Wave

1, on average, the higher the levels of AP in Wave 2 (0.446, p ≤ 0.001 ). In other

words, as the previous levels of AP increased by 1 standard deviation, the levels of

AP increase by a factor of 0.447 standard deviations; and for SU the increment factor

is 0.647.
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Figure 3.3: Multilevel unconditional crossed-lagged model between substance use and
academic performance. All coefficients are significant at p ≤ 0.001, except
for the effect of AP at Wave 1 on SU at Wave 2 (All coefficients are
significant at p ≤ 0.01; n = 7984, and k = 114).
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The cross effects were also consistent with previous studies finding that higher

levels of SU were related to lower levels of AP and vice versa. More precisely, the

decreasing effect of SU (Wave1) on AP (Wave 2) is -0.063 (p ≤ 0.001 ), on the other

hand, the decreasing effect of AP (Wave 1) on SU (Wave 2) is -0.051 (p ≤ 0.001 ).

This means that for each standard deviation of change in SU and AP in wave AP

and SU decreases by -0.063 and -0.051, respectively.

As found in the previous section, where the measurement part was modeled the

correlation between SU and AP is negative at the student level, meaning that, on

average, higher levels of SU are associated with lower levels of AP within each wave.

It is interesting to notice that once accounting for cross influences the correlations

between SU and AP (at Wave 2) decrease suggesting that part of the cross-sectional

correlations can be explained by previous levels of AP and SU.

These results strongly suggest that during adolescence SU and AP are inter related

in a co-occurring inverse relationship, where it is difficult to distinguish one specific

unidirectional effect either from SU to AP or from AP to SU. Thus, the dynamic

between SU and AP is well represented by the cross - lagged effects model.

3.2.3.2 Results at the school level

At the school level, the school levels of academic performance and the school rates

of substance use were found to be related only through lagged effects. These effects

were .813 (p ≤ 0.001 ) for the case of the AP school factors and 0.669 (p ≤ 0.001 ) for

the case of the SU school factors. Thus, for each increment of one standard deviation

in Wave 1, these two factors increment in .813 for the factors related to AP and 0.669

for the factor related to SU. These results mean that schools that were more likely to

have students who had higher levels of academic performance, in Wave 1, remained

as schools that were more likely to have students with higher levels of AP, in Wave 2.

Similar interpretation for the school rates of substance use; the higher these school
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rates in Wave1, the more likely the school would be composed of students who engage

in more substance use in Wave 2.

As mentioned in the previous section, contrary to what was found at the student

level, at the school level, the correlations between the the school levels of academic

performance and the school rates of substance use were positive, reflecting, on aver-

age, that higher levels of substance use rates can be associated with higher levels of

academic performance.9 In other words, schools that are more likely to have students

that attain good grades are also environments that are more likely to promote SU.

This interpretation of this relationship can be related to the student body composi-

tion, more details about this interpretation in the final chapter; however, broadly it

can be said that, on average, students who have more resources cluster in the same

schools. More resources can be used either to generate more opportunities to con-

sume drugs, such as alcohol and cigarettes; or generate more opportunities to achieve

higher levels of academic performance.

3.2.4 Student level conditional multilevel bivariate crossed-lagged model

between academic performance and substance use

The results for the student level conditional bivariate crossed-lagged model (con-

trolling by student level covariates) is displayed in table 3.11. A quick inspection

of these results show similar patterns to the ones observed in the literature that ac-

counts for SU and AP. For example, African American were less likely to consume

substances than White adolescents but also were less likely to obtain same grades as

their White counterparts. Age had a quadratic effect only in SU at Wave 2, however,

grade level is related to SU at both Waves such that students attending lower grades

are less likely to consume substances, the effect of age could vanished because of the

correlation between grade and age (older students are more likely to attend higher

9similar results was found when taking into account the measurement part in the first section.
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Wave2 Wave1

SU AP SU AP

Within

SU (Wave1) 0.630*** -0.066***

AP (Wave 1) -0.075*** 0.409***

Age 0.121∼
Age square -0.087*

Female 0.136*** 0.242***

SES 0.069*** 0.194***

Race (White)

Hispanic -0.108∼ -0.160 0.136∼ -0.206*

African American -0.330*** -0.082* -0.447*** -0.286***

Asian -0.125* 0.182*** -0.622*** 0.551***

Other -0.138∼ -0.109 0.061 -0.037

Repeat -0.147** -0.134*** 0.196* -0.425***

Grade (Grade 11)

Grade 9 -0.112*** -0.427***

Grade 10 -0.138*** -0.213**

Table 3.11: Multilevel bivariate crossed-lagged model: student level model. Control-
ling for individual covariates at Wave 1: gender, age, SES, grade, ethnic-
ity, and grade retention before Wave 1. Reference category for categorical
variables are enclosed within parenthesis. ∼p ≤ 0.1,*p ≤ 0.05,**p ≤ 0.01,
and ***p ≤ 0.001; n = 7984, and k = 114.

grades). Student SES had a positive effect on AP, the higher the SES the more likely

the student to had higher levels of AP in both waves. Female students tend to score

higher than male students in AP scores. This could be explained by the fact that

the AP scores are driven by English and females, historically, have scored higher in

English than male students.

Without getting into much detail about these student level results (because they

are not the focus of this dissertation), the following subsection summarizes all the

main results found in this Chapter.
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3.2.5 Summary

In summarizing all the results of this chapter, four important findings can be

highlighted about the relationship between academic performance and substance use.

1. The conceptualization and interpretation of academic performance and

substance use is different depending on whether these two constructs are

conceptualized at the student level or at the school level. At the student level,

the conceptualization and interpretation of academic performance and

substance use is similar to the interpretation in previous research. However, at

the school level, the conceptualization and interpretation seem to be slightly

different; perhaps, reflecting that at the school level the rates of substance use

are not driven by the same substances than at the student level. At the school

level the substance use factor reflects only on alcohol and cigarettes items,

while at the student level the SU factors reflects on three substances (alcohol,

cigarettes, and marijuana) indicators. Similarly in the case of academic

performance, it seems that at the school level the factors are driven evenly by

social studies, math, and English; while at the student level mathematics

clearly has the stronger association with academic performance.

2. These results showed that most of the variation occurs at the student level for

both academic performance and substance use. This is based on the intraclass

correlations of the indicators used to construct the factor scores related to

both outcomes (the ICCs ranged from 5 to 10 percent) .

3. As in the case of previous research focused on adolescent substance use and

educational outcomes, the correlations between academic performance and

substance use are negative at the student level; however, at the school level

the correlations between the academic performance and substance use school
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factors are positive. To the best of my knowledge, this is the first time that

research shows this relevant result.

4. At the student level, academic performance and substance use have cross and

lagged effects between Wave1 and Wave2. This means that previous levels of

academic performance can increase future levels of academic performance and

decrease substance use levels. Similarly, previous levels of substance use can

increase future levels of substance use and decrease academic performance in

the future. However, at the school level only strong lagged effects were found,

higher levels of academic performance at Wave 1 might generate school

environments with higher levels of academic performance at Wave 2.

Similarly, higher levels of school substance use rates at Wave 1 might generate

school environments with higher substance use rates at Wave 2. The results

summarized here were expanded with the addition and estimation of school

level factors, which are presented in the following chapter.
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CHAPTER IV

School Context Effects Results

In the first chapter of this dissertation, I proposed a distinction between peripheral,

concentric, and intrinsic school contexts. Following these distinction, this dissertation

is focused on exploring concentric context effects on the dynamic between academic

performance and substance use. As a reminder, the peripheral and intrinsic con-

text were excluded from this dissertation because of theoretical reasons presented in

Chapter I. As mentioned before, given that this dissertation uses only the concentric

context, school context will always refer to concentric context.

The school context was organized in four blocks of school factors following four

guiding conceptualizations to interpret the empirical work of this dissertation. This

chapter address a general research question does school context influence the dynamic

between academic performance and substance use? This general research question was

decomposed in four more specific questions, which are:

Question 2: Does the composition of the student body influence the relationship

between school levels of academic performance and school rates of substance use, thus

affecting academic performance and substance use?

Question 3: Do school institutional features influence the relationship between

school levels of academic performance and school rates of substance use, thus affecting

AP and SU?
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Question 4: Do school policies affect the relationship between the school levels of

academic performance and the school rates of substance use, thus affecting the AP-SU

relationship?

Question 5: Does the school academic pressure influence the relationship between

school levels of academic performance and school rates of substance use, thus affecting

the relationship between AP and SU?

These questions were addressed based on the final results estimated in the student

level conditional multilevel bivariate crossed-lagged model presented in the final part

of the previous chapter. The presentation of all results addressing these questions is

organized in six sections. The first section presents the goodness of fit for all models

in this chapter, the other following four sections show the results of the multilevel

conditional bivariate crossed-lagged estimations. Finally, as a summary, the last

section presents the results of an integrated model with all significant school factors.

4.1 School level models: goodness of fit, variances and cor-

relations

Goodness of fit

The goodness of fit, variances, and correlations are presented for each of the models

containing statistically significant results. School factors that were not statistically

significant are not presented in the results but they are mentioned when needed. For

readers not familiar with SEM, an interpretation of the fit indicators was presented in

Chapter III. (As a quick reminder, the usual cutoff points for a good fit are: below

0.05 for RMSEA, with a 90% CI below .09; preferably above .95 for TLI and CFI;

and the Chi-square test is expected to be non significant).

Table 4.1 shows the goodness of fit for each of the estimated school models con-

trolling by student level characteristics. All fit index are very good, RMSEA, CFI,
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Full1 Full2 Full3 Full4 Full5

LL -46559.945 -46572.122 -47836.75 -48411.30 -48407.58

AIC 93235.89 93258.243 95787.5 96938.7 96931.15

BIC 93637.69 93653.115 96183.909 97342.7 97335.161

BIC Adj. 93453.378 93471.981 96002.774 97158.4 97150.85

Chi-square 25.636 27.254 29.529 28.781 29.72

RMSEA 0.008 0.008 0.008 0.009 0.009

CFI 0.998 0.998 0.998 0.997 0.997

TLI 0.994 0.994 0.992 0.992 0.991

Table 4.1: Multilevel bivariate crossed-lagged model: model fit for school factor ef-
fects. All models are controlling for individual covariates (gender, age,
SES, grade, ethnicity, and grade retention before Wave 1). Full 1: Model
testing the effect of Student Body Composition risk factor. Full 2: Model
testing the effects of School Structural Characteristics: School Problems.
Full 3: Model testing the effect of Practices and Policies: Sanctions for
Delinquent Behaviors; Full 4: Model testing the effect of Selective Aca-
demic Pressure; and Full 4: Model testing the effect of Generalized Aca-
demic Pressure. n = 7984 and k = 114.

and TLI indicate a good fit of the data. The bottom line from this table is that the

models tested fitted the data very well.

Variances

Variances and correlations were also estimated, table 4.2 shows the variance de-

composition and correlations among SU and AP at the student and at the school

level factors.

The school variances, at Wave 2, in the unconditional models were .305 and .226

for SU and AP respectively; and at Wave 1, the unconditional models had variances

of .266 and .108. Before further interpreting these variances, next is a quick note

to understand how these variances are expected to vary. Note that in general the

reduction of the school variance is modest in all school models tested. In part, because

there is not much variance to explain and also because of the following two reasons.

First, most of the between level variance at Wave 2 were explained by the outcome
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factors at Wave 1.

Second, for each school factor five possibilities were tested. The isolated effect

of the school factor in each outcome at each wave, and the combined effect on the

four outcomes. To make it more clear, for instance, the effect of the school selective

academic pressure was tested five times. The first time its effect was tested simulta-

neously on the four outcomes in both waves. The second time its effect was tested

only on the school levels of AP at Wave 1; the third only on the school levels of AP at

Wave 2. The forth and fifth times, the effect of the school selective academic pressure

factor was tested only on the school rates of substance use at each wave respectively.

Thus, the model presented in the respective table for the effect of academic selec-

tive pressure (and all tables in this chapter) only show the significant effects that were

significant in any of the five steps. This way of testing the school effects was followed

to test the school context effects of all the school factors presented in the methods

chapter. With this in mind, in general, it can be expected a modest reduction of

variance only in the outcomes with significant school effects as described above.

Correlations

Similar to the case of variances, a reduction of the residual correlations between

the school levels of academic performance and the rates of substance use in schools

are expected to vary only in the Waves where the school level predictors were statis-

tically significant. In general a reduction of these residual correlations was observed

providing some evidence that school factors can affect the relationship between SU

and AP. However, none of the models, including the model with all school level pre-

dictors together can fully explain these residual correlations. As in the case of the

variances, the greatest reduction in the residual correlation at Wave 2 happed when

the the previous measurements of the school factors for AP and SU, at Wave 1, were

included.

As a summary, the goodness of fit is very good for all the estimated models.
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Full1 Full2 Full3 Full4 Full5

Within correlation

AP-SU (W2) -0.229 -0.232 -0.229 -0.229 -0.229

AP-SU (w1) -0.624 -0.624 -0.611 -0.611 -0.611

Between correlations

AP-SU (W2) 0.108 0.106 0.104 0.106 0.106

AP-SU (w1) 0.112 0.113 0.123 0.114 0.126

Within variance

SU W2 1.513 1.513 1.512 1.514 1.514

AP W2 0.744 0.744 0.738 0.740 0.740

SU W1 2.124 2.124 2.119 2.127 2.127

AP W1 1.332 1.332 1.334 1.337 1.337

Between variance

SU W2 0.185 0.189 0.192 0.191 0.186

AP W2 0.171 0.166 0.16 0.169 0.168

SU W1 0.226 0.253 0.268 0.237 0.258

AP W1 0.103 0.103 0.109 0.106 0.106

Table 4.2: Multilevel bivariate crossed-lagged model: variance decomposition and
correlations between SU and AP for school effect factors. All coefficients
are significant at p ≤ 0.001. Full 1: Model testing the effect of Student
Body Composition risk factor. Full 2: Model testing the effects of School
Structural Characteristics: School Problems. Full 3: Model testing the
effect of Practices and Policies: Sanctions for Delinquent Behaviors; Full
4: Model testing the effect of Selective Academic Pressure; and Full 4:
Model testing the effect of Generalized Academic Pressure. n = 7984 and
k = 114.
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The variances and residual correlations reduction at Wave 2 is due mainly to the

variation of previous levels of the outcomes at Wave 1. There is modest reduction

of the school variance and outcomes residual correlations due to school factors. The

results accounting for school context effects are described in the next sections.

4.2 Student body composition: risk factor

The student Body Composition Risk Factor measurements were derived from the

first guiding conceptualization. This conceptualization assumes that the composition

of the student body composition, which was represented by an overall school risk fac-

tor, can disrupt I-C spaces; thus generating school environments that put students at

more risk. This in turn, would promote SU among students and would be detrimental

for adolescents’ academic performance. On the contrary, lower levels of the overall

school risk factor might promote AP and might discourage SU.

In Chapter II, this overall school risk factor was operationalized using one school

latent factor where greater values in its score imply higher risk levels. On the con-

trary, lower levels in the score of the overall school risk factor mean more protective

environments. The results for the estimation of the school context effect of the school

risk factor on the dynamic between academic performance and substance use are

presented in table 4.3.

The results show significant effects of the school risk factor only on the levels

of school rates of substance use at both waves. Holding constant all other factors,

these effects were positive and strong (0.375 at p ≤ 0.001 in Wave 2; and 0.164 at

p ≤ 0.1 in Wave 1). These results imply that, ceteris paribus, as the levels of school

rates of substance use increases, the school environment increases its propensity to

promote substance use among its students. This increment factor was estimated

by the regression coefficients, per each standard deviation of increment, there is an

increment on schools’ substance use rates of .375 and .164 at Wave 2 and Wave 1
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Wave2 Wave1

SU AP SU AP

Within

SU (Wave1) 0.632*** -0.068***

AP (Wave 1) -0.076*** 0.406***

Age 0.097

Age square -0.073∼
Female 0.136*** 0.242***

SES 0.068*** 0.191***

Race (White)

Hispanic -0.105∼ -0.165 0.122 -0.22*

African American -0.319*** -0.081∼ -0.449*** -0.289***

Asian -0.109* 0.191*** -0.642*** 0.547***

Other -0.12 -0.099 0.036 -0.055

Repeat -0.144** -0.142*** 0.193* -0.419***

Grade (Grade 11)

Grade 9 -0.109** -0.442***

Grade 10 -0.13*** -0.223**

Between

SU (Wave1) 0.624***

AP (Wave 1) 0.749**

School Risk Factor 0.09∼ 0.188***

Table 4.3: Multilevel bivariate crossed-lagged model: effect of school risk factor on
SU and AP. ∼p ≤ 0.1,*p ≤ 0.05,**p ≤ 0.01, and ***p ≤ 0.001. Reference
categories are in parenthesis; n = 7984 and k = 114.
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respectively. The final Chapter expands the interpretation and discussion of these

results. In advance, based on the theoretical conceptualization, the results suggest

that the higher the scores of the school risk factor the riskier the school environment

generating less stable I-C spaces that in turn can promote substance use and affect

academic performance.

4.3 School institutional features: school problem factors

Similar to the case of the composition of the student body, the guiding conceptu-

alization used to frame the effects of school context related to school institutionalized

features assumes that institutionalized features, in this case reflected as institution-

alized troubles or problems in the school, can affect I-C spaces. In turn, changes in

the I-C spaces can affect the rates of substance use and the school levels of academic

performance; thus, affecting the dynamic between SU and AP.

The conceptualization of school trouble factors included two measurements of this

school context, one was reported by the principals in the In-school survey and the

other was based on the report of the students in the In-School questionnaire (see

Chapter II for more details about the measurement part of this factors). Based on

the principals’ report, two school institutional trouble factors were created: a factor

of school general troubles and a factor of drug and pregnancy troubles. These factors

were not significant in any of the four measurements related to AP nor SU at the

school level.

Based on the students’ reports in the In-School questionnaire, one school factor

was created. This factor accounted for variation among four indicators (doing home-

work, paying attention, getting along with teachers, and other students). This factor

was called school social and academic problems. The effect of this factor, ceteris

paribus, was negative and significant on the school levels of academic performance at

Wave 2 (-0.052 at p ≤ 0.05; see table 4.4).
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Wave2 Wave1

SU AP SU AP

Within

SU (Wave1) 0.632*** -0.068***

AP (Wave 1) -0.076*** 0.406***

Age 0.097

Age square -0.073∼
Female 0.136*** 0.242***

SES 0.068*** 0.191***

Race (White)

Hispanic -0.105∼ -0.165 0.122 -0.220*

African American -0.319*** -0.081∼ -0.449*** -0.289***

Asian -0.109* 0.191*** -0.642*** 0.547***

Other -0.120 -0.099 0.036 -0.055

Repeat -0.144** -0.142*** 0.193* -0.419***

Grade (Grade 11)

Grade 9 -0.109** -0.442***

Grade 10 -0.130*** -0.223**

Between

SU (Wave1) 0.688***

AP (Wave 1) 0.753**

School soc/acad problems -0.052*

Table 4.4: Multilevel bivariate cross-lagged model: effect of school social and aca-
demic problems. ∼p ≤ 0.1, *p ≤ 0.05, **p ≤ 0.01, and ***p ≤ 0.001.
Reference categories are in parenthesis. n = 7984 and k = 114.
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This result means that as the school levels of academic and social troubles in-

crease, and keeping all other factors constant, schools are, on average, more likely to

become environments with lower levels of AP, thus affecting the student academic

performance.

4.4 School practices and policies factors

As hypothesized in the guiding conceptualization 3 (Chapter I), School Practices

and Polices represent a part of the school context that is assumed to modify the I-C

spaces. This means that effects on the school levels of academic performance and

school rates of substance use are expected to generate contexts with more or less

propensity to promote o detriment SU and AP.

In this dissertation, school policies were represented by two factors reflecting on

indicators reported by the school administrator. These indicators were about the

school policies against several common problems such as fighting with another stu-

dent, injuring another student, and possessing alcohol (for more details, please, refer

to the measurement part in the Methods Chapter). Using these school problem indi-

cators, two factors were estimated, policies against delinquent behaviors and polices

against drug use an possession. Higher values in these factors indicate that the schools

have higher probabilities or concerns to apply stronger policies or sanctions against

delinquent behavior or against possession and use of drugs. The effects of these fac-

tors were tested pointing only to one significant result: policies against delinquent

behavior was statistically significant on the factor related to AP at the school level

at Wave 2. This result is shown in table 4.5.

As quick note, the non-significant effect of the other school policy factors on school

rates of substance use could suggest that the existence of stronger sanctions might no

be enough to capture school policy effects. Another explanation, implies that other

aspects, not measured in the surveys, such as the implementation and reinforcement
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of the policies could account for stronger impacts of policies.

Returning to the significant effect and holding all other factors constant, the effect

of school policies against delinquent behavior is negative on school levels of academic

performance (-0.232, p ≤ 0.05). It seems counter intuitive that as the levels of policies

against delinquent behavior increases the school levels of AP decreases. However, the

latent factor of school policies against delinquent behaviors places schools within a

continuum from the absence of policies and sanctions to the presence of stronger

policies and sanctions. It seems that schools placed in higher levels of this continuum

have stronger policies because of the need to have stronger polices; reflecting more the

presence of delinquent behaviors rather than the normative and regulatory effects of

the policies. Thus the negative relationship could be confounded with the existence

of delinquent behaviors at schools.

A second interpretation could be that higher levels of policies against delinquent

behavior, indeed, promote school environments where it is harder to achieve higher

grades. Stricter policies might reflect a general strict environment, which includes

more strictness in grading and more emphasis on discipline than learning; therefore

the school is less likely to have, on average, higher levels of academic performance

among its students. As in the case of the other results Chapter IV expands these

ideas and interpretations.

4.5 School academic pressure factor

The fourth conceptualization assumes that the school context related to academic

pressure transmits students a sense of academic goals and expectations, expressed

as academic pressure. This pressure is transmitted to the students mainly through

academic standards, curriculum, goals to achieve, academic practices, and a set of

expectations to perform as good students. The assumption is that the student gets

from the context a general feeling of academic demands that cannot be directly ob-
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Wave2 Wave1

SU AP SU AP

Within

SU (Wave1) 0.630*** -0.067***

AP (Wave 1) -0.077*** 0.405***

Age 0.115

Age square -0.083*

Female 0.136*** 0.242***

SES 0.071*** 0.191***

Race (White)

Hispanic -0.102∼ -0.154 0.133∼ -0.198*

African American -0.322*** -0.079∼ -0.444*** -0.276***

Asian -0.121* 0.192*** -0.625*** 0.563***

Other -0.128∼ -0.105 0.056 -0.027

Repeat -0.148** -0.133*** 0.196* -0.419***

Grade (Grade 11)

Grade 9 -0.112** -0.430***

Grade 10 -0.135*** -0.214**

Between

SU (Wave1) 0.616***

AP (Wave 1) 0.794**

School Delinq. Policy -0.112*

Table 4.5: Multilevel bivariate crossed-lagged model: effect of school delinquent be-
havior policies on SU and AP. ∼p ≤ 0.1, *p ≤ 0.05, **p ≤ 0.01, and
***p ≤ 0.001. Reference categories are in parenthesis n = 7984 and
k = 114.
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served, thus conceptualized as a latent factors. Academic pressure can provide more

structure and stability to the I-C spaces generating more propitious learning envi-

ronments. More structure and more learning-oriented I-C spaces can generate school

contexts that increase the overall school levels of academic performance as well as

decrement school rates of substance use. Thus affecting the relationship between

academic performance and substance use.

As described in the Methods section, the school academic pressure was opera-

tionalized using two factors. One factor was called selective academic pressure while

the other was called generalized academic pressure (see the measurement part for

more details about how these two factor were estimated and interpreted). The selec-

tive academic pressure factor was interpreted as a factor that accounts for academic

pressure only on a selective group of students at the school. On the contrary, in the

generalized academic pressure factor, higher values imply schools contexts that are

more likely to exert academic pressure on all students.

After testing the effect of these two factors, holding all covariates constant, the

results showed significant effects of the selective academic pressure factor on the

factors related to SU and AP at Wave 1; similar, centeris paribus, was the effect of

the generalized academic pressure factor being also significant on the factors related

to SU and AP at Wave 1. These results are presented in table 4.6 for the selective

academic pressure factor, and in table 4.7, for the generalized academic pressure

factor.

As mentioned, the effect of the academic selective factor was significant and pos-

itive on both measurements related to AP (0.142,p ≤ 0.1 ) and SU (0.327≤ 0.001)

at Wave 1. It was expected that academic pressure could haver a positive effect on

the school levels of academic performance; as the levels of selective academic pres-

sure increase schools become environments with more students obtaining good grades.

However, a positive effect on the factor related to SU is counter intuitive. One possible
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Wave2 Wave1

SU AP SU AP

Within

SU (Wave1) 0.63*** -0.066***

AP (Wave 1) -0.075*** 0.409***

Age 0.121∼
Age square -0.087*

Female 0.136*** 0.242***

SES 0.069*** 0.194***

Race (White)

Hispanic -0.108∼ -0.16 0.136∼ -0.206*

African American -0.33*** -0.082* -0.447*** -0.286***

Asian -0.125* 0.182*** -0.622*** 0.551***

Other -0.138∼ -0.109 0.061 -0.037

Repeat -0.147** -0.134*** 0.196* -0.425***

Grade (Grade 11)

Grade 9 -0.112*** -0.427***

Grade 10 -0.138*** -0.213**

Between

SU (Wave1) 0.669***

AP (Wave 1) 0.813***

Selective Acad. Pres. 0.169*** 0.047∼

Table 4.6: Multilevel bivariate crossed-lagged model: effect of school selective aca-
demic pressure on SU and AP. ∼p ≤ 0.1, *p ≤ 0.05, **p ≤ 0.01, and
***p ≤ 0.001. Reference categories are in parenthesis. n = 7984 and
k = 114.
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interpretation is based on the term “selective”, where academic pressure is differen-

tially applied to students (some might get more pressure while other might be left

behind). This selectivity would imply that schools have split environments based on

who receive more or less academic pressure; therefore academic pressure might create

an environment for students to better perform in academic endeavors while at the

same time, selectivity might create another environment for students with lack of

academic pressure; thus, on average, schools are also more likely to increase the risk

of substance use engagement among most students.

On the contrary the generalized academic pressure factor has a positive effect

increasing the school levels of academic performance (.359, p ≤ 0.1) and a negative

effect decreasing the school rates of substance use (-.402, p ≤ 0.1). This interesting

result might communicate that treating students in a more egalitarian fashion de-

manding higher levels of academic engagement would results in increasing students

AP and decreasing SU.

As summary, this section presented results that suggest that academic pressure can

act in two different ways depending on whether it is selective or generalized. Higher

levels of academic selectivity was found to increase the school levels of academic

performance as well as the school rates of substance use. On the other hand, higher

levels of the generalized factor might increase school levels of academic performance

but decreased the school rates of drug use.

The way this two factors exert influences on student academic performance and

substance use is through changes in the academic and non-academic I-C spaces gen-

erated at schools. Thus, both types of I-C spaces potentially restrict the individual

probabilities to achieve better or worse grades and/or engage in different levels of

substance use.

Based on all these results accounting for school context effects presented in these

sections, a final analysis tested for the combined influences of all the factors with
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Wave2 Wave1

SU AP SU AP

Within

SU (Wave1) 0.63*** -0.066***

AP (Wave 1) -0.075*** 0.409***

Age 0.121∼
Age square -0.087*

Female 0.136*** 0.242***

SES 0.069*** 0.194***

Race (White)

Hispanic -0.108∼ -0.16 0.136∼ -0.206*

African American -0.33*** -0.082* -0.447*** -0.286***

Asian -0.125* 0.182*** -0.622*** 0.551***

Other -0.138∼ -0.109 0.061 -0.037

Repeat -0.147** -0.134*** 0.196* -0.425***

Grade (Grade 11)

Grade 9 -0.112*** -0.427***

Grade 10 -0.138*** -0.213**

Between

SU (Wave1) 0.669***

AP (Wave 1) 0.813**

Generalized Acad. Pres. -0.207∼ 0.118∼

Table 4.7: Multilevel bivariate crossed-lagged model: effect of school generalized aca-
demic pressure on AP and SU. ∼p ≤ 0.1, *p ≤ 0.05, **p ≤ 0.01, and
***p ≤ 0.001. Reference categories are in parenthesis. n = 7984 and
k = 114.
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statistically significant effects; the next section presents the results of this combined

model.

4.6 School context model

The final model presented in this section was developed testing simultaneously

all school factors that had significant effects. A preliminary model showed that the

selective academic pressure factor was not significant, therefore it was removed from

the final model presented here. This final model estimated, controlling by student

level covariates, the effects of the school risk factor derived from the student body

composition, the school institutional academic and social problems factor, policies

against delinquent behaviors factor and generalized academic pressure factor. The

results are shown in figure 4.1 (displays standardized coefficients) and table 4.8

(displays non standardized coefficients). The goodness of fit is excellent, RMSEA,

CFI and TLI suggested that the model fitted very well the data.

The crossed-lagged effects at the individual level remained very similar to the

results presented in the previous section (within model including only students level

covariates); previous levels of AP increased future levels of AP as well as previous

levels of SU increased future levels of SU. The cross effects were smaller but suggested,

as in the student level correlation, that AP and SU have a negative relationship

parallel in time as well as across time (see student level model in fig 4.1). At the

school level the relationship between the factors related to AP and SU show only

lagged effects (crossed effects were not included given that previous model showed

non significant cross relationship), the correlations were positive among the school

factors related to AP and SU in both waves, as displayed in figure 4.1.

These results show that the school risk factor was positively related, holding all

other factors constant, to the school rates of substance use in both waves. In other

words, as the levels of school risk increases by one standard deviation the school
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Figure 4.1: Multilevel bivariate crossed-lagged model: effect of school factors on SU
and AP. School factors are: school risk factor, school social and academic
problems, school policies against delinquent behavior, and generalized
academic pressure. Coefficients are standardized. This model controls
by student level (within level) characteristics (gender, age, SES, grade,
ethnicity, and grade retention before Wave 1), the coefficients for the
student level are omitted for simplicity. ∼p ≤ 0.1, *p ≤ 0.05, **p ≤ 0.01,
and ***p ≤ 0.001. n = 7984 and k = 114.
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Wave2 Wave1

SU AP SU AP

Within

SU (Wave1) 0.632*** -0.068***

AP (Wave 1) -0.076*** 0.406***

Age 0.097

Age square -0.073∼
Female 0.136*** 0.242***

SES 0.068*** 0.191***

Race (White)

Hispanic -0.105∼ -0.165 0.122 -0.22*

African American -0.319*** -0.081∼ -0.449*** -0.289***

Asian -0.109* 0.191*** -0.642*** 0.547***

Other -0.12 -0.099 0.036 -0.055

Repeat -0.144** -0.142*** 0.193* -0.419***

Grade (Grade 11)

Grade 9 -0.109** -0.442***

Grade 10 -0.13*** -0.223**

Between

SU (Wave1) 0.625***

AP (Wave 1) 0.712***

Sch. Risk Factor 0.094* 0.134*

Sch. Acad. and Soc. Probl. -0.048* 0.143*

Sch. Delinq. Policies -0.099*

Sch. Gen. Acad. Press. -0.018 0.143*

Table 4.8: Multilevel bivariate crossed-lagged model: effect of school factors on SU
and AP. School factors are: school risk factor, school social and academic
problems, school policies against delinquent behavior, and generalized aca-
demic pressure. Coefficients are standardized. Coefficients are non stan-
dardized. This model controls by student level (within level) characteris-
tics (gender, age, SES, grade, ethnicity, and grade retention before Wave
1). ∼p ≤ 0.1, *p ≤ 0.05, **p ≤ 0.01, and ***p ≤ 0.001; n = 7984 and
k = 114.

122



rates of SU increases by a factor of .173 (p ≤ 0.1) in Wave 2, and by a factor of

.747 (p ≤ 0.001) in Wave 1. These results imply direct and indirect effects of the

school risk factor on SU. Note that the indirect effect seems to be stronger than the

direct path towards Wave 2. This might suggest that effects on younger ages could

be stronger.

The academic and social problem factor, centeris paribus, was negatively related to

the school factor accounting for AP in Wave 2. The decrement effect was -0.103 (p ≤

0.05), meaning that per standard deviation of increment in the scores of the academic

and social problem factor, there was a decrement of -0.103 in the school levels of

academic performance. These results also show that, holding all factors constant,

school policies against delinquent behaviors have a negative effect on the factor related

to AP at the school level. Per one standard deviation of variation in this policy

factor the school levels of academic performance might fluctuate by a magnitude

of .212 (p ≤ 0.05). Finally, the results present a significant and positive effect of

generalized academic pressure on the school levels of AP, such that per standard

deviation increment in generalized academic pressure, schools become environments

with higher levels of AP (0.446 (p ≤ 0.05). Note that the effect of this academic

pressure factor was not significant on the school rates of substance use, as it was when

this factor was tested separately. This non-significant result could be due to power

issues or because once controlling by the school risk factor, the effect of academic

pressure on the school rates of substance use disappears.

All these results strongly suggest the existence of school context effects on the

dynamic between academic performance and substance use. These final results are

discussed in more detail in the next Chapter.
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CHAPTER V

Discussion and Conclusions

5.1 Recapitulation

This dissertation relies on the idea that the school context provides a set of op-

portunities or conditions under which certain behaviors and outcomes are more likely

to happen. To provide a rationale to explain how this contextual effects can be trans-

lated into academic performance and substance use, a new theoretical framework

was proposed in Chapter I. This theoretical framework has three key components:

(i) a detailed definition of the school context; (ii) a division of the school context

into peripheral, concentric, and intrinsic; and (iii) four guiding conceptualizations to

interpret empirical results.

As mentioned before, this dissertation focuses only on the concentric context

mainly because both the peripheral and intrinsic context bring other layers of the-

oretical and methodological complications; thus using only the concentric context

provides a more parsimonious approach to explore school context effects on the dy-

namic between academic performance and substance use.

To complement this structural part of the school context definition, a functional-

systemic component was assumed to explain how the concentric context generates

environments or settings that are more or less propitious for substance use and for

achieving different levels of academic performance. This functional-systemic was rep-
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resented by the I-C spaces, which exist along the different hierarchies of the school

context. It is assumed that the variations in the school context can alter the I-C

spaces that are more academically oriented and can also create or promote I-C spaces

that are less structure and more oriented to leisure including risk behaviors, thus

generating environments that restrict or promote the probabilities of substance use

and also restrict or promote the probabilities of obtaining certain levels of academic

performance.

The empirical results presented in Chapter III related to the dynamic between

academic performance and substance use, while the results presented in Chapter IV

related to the existence of school contextual effects on the dynamic between substance

use and academic performance. The empirical results presented in the two previous

chapters are discussed in the first two sections, then policy and practical implications

are outlined in the third section, and finally, the last section presents final remarks

and conclusions.

5.2 Dynamic between academic performance and substance

use

5.2.1 The importance of defining the school context

It can be argued that the theoretical perspective in this dissertation is one at-

tempt to participate in an open dialogue about theoretical concerns related to how

school effects are defined and interpreted. Based on empirical results mainly in edu-

cation research, it seems that it is a consensus that the school context can influence

academic outcomes. In addition, it appears there is a growing trend in other so-

cial sciences, whereby researchers have been documenting contextual school effects

on non-academic outcomes; however, from a theoretical perspective, there is no clear

consensus in our understanding on the school context definitions and explanations on
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how the school context can be translated into student behaviors, performances, and

achievements.

For instance, Sörensen and Morgan (2000) have pointed to the existence of a basic

flow in most school effects research, they argue that there is not enough conceptual-

ization of how the school and students interact in the learning process. This critique

could be extended to the relationship between academic performance and substance

use. To my knowledge and after an extensive literature review, there is no current

theoretical explanations of how the school context can affect this relationship.

In more general terms related to contextual effects models, Blalock (1984) has

argued that when claiming contextual effects, it cannot be assumed that “... all

actors in any given settings can be can be characterized by identical processes. This

requirement implies... (the need) for social psychological theories linking these actors

to their contexts” (Blalock, 1984, 361).

In addition, definitions of the school context can also determine individual level

factors that need to be included when modeling school effects. For example, it is

interesting to notice that Sellström and Bremberg (2006) argue that the inclusion of

pupil level predictors in multilevel models needs to depend on theoretical considera-

tions of how schools and communities are interconnected and how pupils and their

families are influenced by school contextual factors. These claims imply that we can

expand more our theoretical understanding of school actors and their school context

can be linked.

As an attempt to address these theoretical issues, the definition of school con-

text including the functional-systemic concept of I-C space can provide a theoretical

framework that links school contextual effects to individual level of substance use and

academic performance; thus providing an interpretation of how the school context can

influence the dynamic between academic performance and substance use.
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5.2.2 The dynamic between academic performance and substance use

The main results related to the dynamic between academic performance and sub-

stance use address research question 1, which explores how this dynamic can be

represented at the student and school levels. The results presented in Chapter III

strongly suggest that the operationalization of academic performance and substance

use can go beyond the use of school aggregated means; using multilevel CFA provid-

ing more flexibility to incorporate the measurement part as well as test assumptions

–such as identical measurement structures at the student and school levels– that can-

not be tested when using only the aggregated mean. In this dissertation, for example,

the school factor related to substance use only accounts for variations in the alcohol

and cigarettes items, but marijuana remained unexplained at the school level. This

suggests clues for the need of more complex structures to capture substance use at

the school level. Modeling only intercepts, expressed as adjusted means could erro-

neously assumed that marijuana was part of the substance use operationalization at

the school level.

The results in Chapter III showed that the operationalization of the school fac-

tors for both academic performance and substance use had different measurement

structures and different interpretations than the corresponding student level opera-

tionalizations of these constructs.

Note that these results represent only ‘one way’ to operationalize these school

factors. In fact, it is also the case that substance use and academic performance can be

operationalized in other ways. In other words, despite the fact that the measurement

model has good fit indicators, it does not imply that there might not be alternative

ways to capture substance use and academic performance as well as the school levels

of academic performance and the school rates of substance use. Further research can

explore other measurement models that represent other ways to operationalize these

factors for substance use and academic performance.
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Turning our attention to the construction of all factors used in this dissertation, in

their construction unidimensionality was imposed and sometimes the error structure

attempt to compensate for a more complex structure. Relaxing the unidimensional

restriction opens the possibilities to explore multidimensionality in how the academic

performance and substance use can be operationalized at both levels. In other words,

the measurement models can be richer. For example, it is possible to account for

multiple dimensions of substance use and academic performance. Future research

can also explore a vast range of possibilities available in the SEM framework. How-

ever, I have imposed unidimensional models to have simple structures simplifying the

complexity of the relationship between academic performance and substance use and

allowing for a more parsimonious exploration of school effects on this relationship.

In discussing the interpretation of the school factors a limitation needs to be ad-

dressed related to academic performance. There is, as mentioned before, a substan-

tial difference between grading and test scores. In grading, the so called “subjective”

and “authentic” components of the evaluation of academic performance cannot be

ignored. In other words, what teachers bring (ideas, stereotypes, conceptions, ex-

perience), school culture and climate, non academic characteristics of the students,

and classmates opinions can affect the ways in which teachers assign grades to their

students. A fortiori, grades develop constantly based on the interaction between the

students, teachers, and classmates. The grades, then, become a posteriori evaluation.

Thus, it is complicated to incorporate and operationalize academic performance

based on school grades. At the student level the concept of academic performance is

widely accepted represented mainly by the grades; however at the school level, aggre-

gating the grades using the only means has no meaning, given the ordinal nature of

grades. In order to aggregate the ordinal grades using the mean, a strong assumption

is made: grades are not measured in an ordinal scale but interval scale, where numeri-

cal differences can be represented by the mean. The advantage of SEM and multilevel
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CFA is that the ordinal nature of the scale can be preserved and expressed in terms of

probabilities using ordinal probit or logistic models. In addition, SEM allows for the

conceptualization and estimation of more complex models such as multidimensional

models that could capture more accurately academic performance, for example, other

indicators could be used in addition to the students’ reports. Other sources, such as

transcripts and teacher reports could bring more reliability. Academic performance

can also include other areas of evaluation during the school year, such as teacher

reports of student progress.

5.2.3 School level relationship between academic performance and sub-

stance use

At the core of this dissertation is the central idea that by the time adolescents

attend middle and high schools, academic performance and substance use are con-

ceptualized in an inter connected dynamic where both co-occur and it is difficult to

distinguish cause and effect. Thus the way this dynamic was modeled reflects the

co-occurrences between two waves of measurement. Future research can expand the

number of time points to explore non linear estimates of the relationship between

academic performance and substance use.

An important finding is that the empirical evidence suggest that at the school

level the relationship between academic performance and substance use was positive

at both waves, after controlling by the school context. The fact that these correlations

were positive can be partially explained by the student body composition. Given that

the allocation of students to schools mainly depends on the school district. It is very

likely that students with similar levels of economic resources are clustered in the same

schools.

In other words, students with higher levels of economic resources could have access

to greater opportunities to achieve higher academic performance, however at the same
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time another group of students, also with higher resources, can have economic power

to purchase drugs such as alcohol and cigarettes. Thus, the positive correlation at the

school level can be reflecting that accessibility to more educational resources could

imply accessibility to some drugs (alcohol and cigarettes). On the contrary, students

with less resources could be clustering in schools that provide less opportunities to

achieve higher levels of performance but also these students may not have enough

resources to purchase drugs. More research is needed to explore in more detail this

school level correlation.

It is also important to note that economic resources aggregated at the school

level can generate school settings that provide more opportunities to consume drugs

and academically perform better. For example, let us take one student who has a

family with fewer economic resources and place him in a public school with a student

body composition with more economic resources. The positive correlation between

the school levels of academic performance and the school rates of substance implies

two ideas: (i) the school context has peers who can engage in more academic work in

and out the school. Then, in general, this student can benefit from these peers and

improve his academic performance. (ii) At the same time, this student can also have

more access to drugs, even if he does not have the economic resources to spare on

cigarettes and beer, eventually this student can find peers that can share a cigarette

or a beer. Thus, the same school environment, on average, can provide contexts that

promote both substance use and academic performance among their students.

More important is to notice that the positive correlation between academic per-

formance and substance use, at the school level, reflects that schools are composed by

students who can achieve higher levels of academic performance and also by students

who can engage in substance use. In other words, both substance use and academic

performance co-exist in schools. This results have important policy implications that

are outlined later. It is also worth mentioning that no cross effects were significant at
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the school level. This, as expected, reflects that schools are not active environments

that reduce substance use in order to promote academic performance.

Interestingly, a closer look at the correlation matrix among indicators, reveal that

at the school level the marijuana indicators and the academic performance indicators

were negatively related in both waves. This provides clues pointing to multidimen-

sionality in the conceptualization of the substance use-academic performance relation-

ship. Assuming unidimensional constructs provides parsimonious results; however, it

restricts the construction of reality and does not consider differentiations among di-

mension of substance use and academic performance.

Multidimensional models add more complexity but can provide differential esti-

mations that account for multiple dimensions of a construct. In relation to this topic,

Muthén (1991), referring to unidimensional versus multidimensional models in math-

ematics achievement, expressed that estimates of a general mathematic achievement

factor are not biased but are undifferentiated when compared to estimates that ac-

counts for several areas or dimensions of mathematic achievement. Similar ideas have

been explored in the case of substance between the discussion of a general substance

use factor compared to specific factors reflecting each drug (Bachman et al., 2008).

Taking into account multidimensionality in conceptualizing and modeling the school

context effects on the dynamic between academic performance and substance use is

another interesting and exciting topic that future research can address.

5.3 Concentric school context effects

5.4 Empirical results

This section discusses the results that address research questions 2 to 5 related to

the effects of the peripheral context. These four research questions derived from four

guiding conceptualizations, which are:
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Question 2: Does the composition of the student body influence the relationship

between school levels of academic performance and school rates of substance use, thus

affecting academic performance and substance use?

Question 3: Do school institutional features influence the relationship between

school levels of academic performance and school rates of substance use, thus affecting

AP and SU?

Question 4: Do school policies affect the relationship between the school levels of

academic performance and the school rates of substance use, thus affecting the AP-SU

relationship?

Question 5: Does the school academic pressure influence the relationship between

school levels of academic performance and school rates of substance use, thus affecting

the relationship between AP and SU?

The main objective of these four questions is to seek for empirical evidence that

supports the existence of concentric school context effects on the school levels of aca-

demic performance and school rates of substance use, thus affecting the relationship

between academic performance and substance use. This empirical evidence was pre-

sented in Chapter IV pointing to four main results that are summarized and discussed

in the next paragraphs.

(a) Results related to research question 2: The findings showed effects of the

student body composition represented as a general school risk factor. Higher levels

of this risk factor represent overall riskier environments for adolescent development

while lower levels of this factor represent environments that can be more protective for

adolescent development (for more details about this school risk factor see the methods

section as well as appendix A). The results present evidence supporting positive effects

only on the school rates of substance use; this means that as the levels of general school

risk factor increases, schools are more likely to become environments that promote

substance use, thus affecting adolescent substance use. These results resonate with
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peer effects, which is one of the main individual factors that explain substance use.

In fact the student body composition can be seen as a ‘macro’ representation of peer

compositions. However, this macro representations does not explain why the effect

of the general school risk factor can be translated into adolescent substance use.

Interestingly, the school risk factor had no effect on the school levels of academic

performance; the lack of effects can be explained based on the idea that the overall

school risk factor can promote mainly other risk behaviors such as substance use but

not have much of an impact on academic factors. To explain how the effect of the

school risk factor translates into substance use, I rely on one conceptual definition,

the existence of I-C spaces.

The effect of the school risk factor on the school rates of substance use can be

explained by changes in I-C spaces, mainly I-C spaces that are non-academic in nature

such as I-C spaces created during free time and recess. School with higher levels of

risk can generate I-C spaces that are more oriented towards drug use, thus increasing

the probability that students engage in substance use.

Note in this dissertation the effect of the school context is assumed to transcend

the physical boundaries of the school. This idea is consistent with the idea of the

meso-system, which aims to capture the interaction among contexts and individuals

(Bronfenbrenner, 1979). Limitations and alternative explanations about the I-C space

explanation are discussed in subsection 5.5.

(b) Results related to research question 3: The school institutional features

were estimated based using three school factors: school institutional problems, school

drug and pregnancy problems, and school social and academic problems. The school

institutional problems and the school drug and pregnancy problems did not show any

statistically significant effects in the school rates of substance use. It is surprising that

these two factors did not show effects on substance use. One possible explanation is

that these two problems might not be so common among schools, occurring at similar
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rates among all schools, thus not really showing significant effects.

As a matter of fact, the school institutional features is the part of the concentric

context that had the weakest effects on both school factors related to academic perfor-

mance and substance use. This seems to be consistent with the literature in education,

where the student body composition and school academic factors have been docu-

mented as having more consistent influences on academic achievement/performance

(Hanushek et al., 1997; Konstantopoulos, 2006; Caldas and Bankston, 1997).

From these three factors tested, the school social and academic problems factor

showed statistically significant effects only on the school levels of academic perfor-

mance in Wave 2. The effect was negative meaning that as academic and social

problems increase in schools, schools become environments where it is less likely to

obtain better grades, thus affecting academic performance. How this effect is trans-

lated in effects on academic performance can be explained by the I-C space idea.

On average and holding all other factors constant, increments in academic and

social problems can disrupt I-C spaces, especially academic I-C spaces, thus reduc-

ing the probabilities of achieving higher levels of academic performance; which is

reflected on the significant effects of this academic and social problems found on the

school factor related to academic performance. For example, problems in communi-

cation between teachers and his or her students and students not being able to pay

attention in class can clearly generate academic I-C spaces during classes that are

more troublesome. In fact, if these problems become a general school trait, then the

majority of academic I-C spaces would be disrupted, ultimately decreasing academic

performance among students.

(c) Results related to research question 4: Two school factors, policies

against drug use and possession and policies against delinquent behavior were used

as operationalizations of school policies and practices. Policies against drug use and

possession was not statistically significant. One reason that might explain this result
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is that drug consumption within the schools might be more scare and harder to

detect, resulting on few variation among schools, which in turn would results in small

non-significant effects. Another reason could be that, indeed, drug policies in the

school cannot have a direct effect on the school rates of substance use. Meaning that

regardless of the existence of the policy, schools remain as environments with same

levels of drug risk.

Note also that this factor only reflects on the principals’ reports on the existence

of policies towards drug use and possession; this factor does not relate to whether

policies were implemented and enforced. In other words the existence of policies per se

might not be enough to generate school environments that protect adolescents against

drug use. More information is needed about the implementation and enforcement of

these policies to account for effects on the school rates of substance use.

It is interesting to note, however, that policies against delinquent behavior had a

negative statistically significant effect on the school levels of academic performance.

Three explanations are possible. (a) The existence of policies against delinquent be-

havior might be capturing school contexts where delinquent behaviors are a problem,

thus the factor becomes a proxy of delinquent problems at schools, having a negative

effects on the school levels of academic performance. (b) A less likely interpretations

is that schools with stricter policies might be more demanding environments with

higher expectations, then the effect of delinquency might be spurious reflecting a

negative correlation that could be explained by a general factor of stricter traditions

in the school. Unfortunately, there are no data available to test this hypothesis. (c)

The third explanation, indeed, reflects the fact that having stronger policies against

delinquent behaviors generate environments that are more focused on exerting con-

trol over students and less focused on learning and academic activities; thus becoming

school settings that are detrimental for students’ academic performance.

(d) Results related to research question 5: Two factors were tested rep-
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resenting academic pressure. One factor was called selective academic pressure and

the other was called generalized academic pressure. Both factors had statistically

significant effects on the school rates of substance use and the school levels of aca-

demic performance; however, when they were tested in the final model among the

other school factors, only the generalized academic pressure factor retained statisti-

cally significant results on the school levels of academic performance at Wave 1. As a

quick reminder, the differences between the generalized academic pressure factor and

the selective academic factor pivots around the idea that the selective factor reflects

academic pressure only on a group of students in the schools while the generalized

factor reflects academic pressure on all students at schools.

It was interesting to see that the selective academic pressure factor had a positive

effect on the school rates of substance use and school levels of academic performance.

Reflecting the dual nature of providing academic pressure on a group of students while

leaving other groups unattended; the lack of academic pressure on the unattended

group of student can increment their probabilities to engage in risk behaviors such

as substance use. However, as mentioned before, these effects became non-significant

once controlling by the other school factors.

The effect of the generalized academic pressure factor remained statistically sig-

nificant after controlling by the other school factors. This effect was positive meaning

that school contexts that transmit a generalized sense of academic demands are more

likely to become environments where adolescents can get higher levels of academic

performance. It can be argued that increments in the school generalized academic

pressure can generate I-C spaces that are more focused on academic tasks, generating

school environments that might promote higher levels of academic performance.

Note that this generalized academic pressure factor had no significant influence on

the school rates of substance use after controlling by other school factors. However,

with no controls, increments in the generalized academic factor seemed to decrease
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these school rates; a promising result that could not be held after controlling by other

school factors.

Up to this point, the results suggest the existence of school context effects either

on the school levels of academic performance or the school rates of substance use.

The fact that the measurement parts of the school factors were omitted can underes-

timate some of these results. Future research can utilize data with more schools and

fully incorporate the measurement models in the operationalizations of the academic

performance and substance use factors, which can provide more reliable estimates.

Before moving towards another topic, it is interesting to highlight that the corre-

lations and school level variances were reduced when school context factors remained

significant. However, most of these reductions in and between the school outcomes

for substance use and academic performance at Wave 2 is explained by previous levels

of these factors at Wave 1. In other words, school levels of academic performance

and school rates of substance use at Wave 1 explain most of the variation and cor-

relation in Wave 2. The low reduction of variance in the school level outcomes can

also be explain for the small amount of variances in the ICCs (7 to 10) among all the

indicators of AP and SU.

The explanations provided in this dissertation rely on an assumed mechanism

that explain how the school effects can be translated into student levels behaviors or

achievements. In the following section, I discuss the functional-systemic roles of the

I-C space.

5.5 I-C space: functional-systemic explanation

This functional-systemic part assumes the existence of I-C spaces. This I-C con-

cept is not that simple to understand and interpret but provides an interesting mech-

anism. The I-C space conceptualization relies on six assumptions, in addition to its

nature of being interactional and conceptual. These six assumptions are: (i) relative
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to the actors and to time, (ii) the I-C space depends on the physical space, (iii) but

its influences can transcend physical boundaries, (iv) the school I-C space is dynamic,

it can be changed, (v) the I-C space can be related to academic and non-academic

matters, and (vi) I-C space mirrors the school hierarchical structure.

Despite its complexity, the I-C space idea represents a way to translate the school

context effects into student behaviors and achievements. The fact that it is defined

as interactional implies subjectivity and inter subjectivity; the fact that is defined

as conceptual implies a process in construction with symbolic representations in our

minds. In other words, the I-C space is constructed and commonly shared among

school actors. Because it is constructed and commonly shared it can exert influences

in the individual.

Note that the I-C space is not equivalent to the individual mediation or inter-

pretation of the context, the I-C space can be understood as mental representation

of specific parts of the school context; representations that are symbolic, subjective,

dynamic, temporal, inter-subjective, and anchored to the physical space. These rep-

resentations can become meaningful, which represent one way to translate the school

context into influences on adolescents’ behaviors and achievements.

A limitation of this dissertation is the fact that there is no empirical evidence sup-

porting the proposed theoretical conceptualization of I-C spaces. However, looking

for empirical evidence is a future long term endeavor that will require specific design

studies to address measurement issues such as how to operationalize I-C spaces as

well as more theoretical work to define and set the I-C space within theoretical expla-

nations on how the school context can affect students’ achievements and behaviors.

Further research can also focus on new modeling techniques that can estimate the

effects of I-C spaces on individual behaviors and outcomes.

Despite the limitations mentioned, it seems that the I-C space concept can provide

additional clues for deeper understanding on how the school context can affect the
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dynamic between academic performance and substance use.

5.6 Policy and practical implication

As mentioned in the the first chapter, the implications for policy, educational

programs, and drug prevention program pivot around two main ideas: the conceptu-

alization of the school context and the empirical results.

(a) Related to the conceptualizations of the school context, three implications are

mentioned. First, it can be useful to define the school context because in the process

of defining a theoretical ground for policies and programs, we can provide a common

understating of what is being defined, expected and implemented in each particular

policy or program. Thus increasing transparency in policies and programs.

Second, in addition to the common understanding, definitions can help with set-

ting clear targets to be achieved in the implementation and evaluation of policies and

programs. This is important because it restricts the complexity of the school context

making the details of the implementations and evaluation more focus and less diffuse

under the school complexity.

Third, definitions can also help with the operationalization of concepts, construct,

objectives, and outcomes. Thus providing theoretical support to the empirical evi-

dence to be collected and analyzed. This theoretical support can be helpful in the

interpretation of empirical results that providing explanations about the effectiveness

of the policy or program.

(b) The policy and practical implications related to the empirical results point to

two main directions: substance use and academic performance need to be understood

as two phenomena that co-occur rather than one being the cause for the other, at

least from middle school onwards. Thus, at the individual level, programs and policies

need to aim both trying to increase adolescent performance and decrease substance

use.
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At the school level, the pragmatic implications pivot around the idea that schools

are composed by students who engage in substance use as well as by students who can

achieve high levels of academic performance.1 Thus policies and programs need to

consider that in improving academic performance does not imply effects on behaviors

such as substance use or delinquency. This implies that any focus on changing policies

that only aim to reduce substance use or promote academic performance might not

be enough to exert influences on both substance use and academic performance. This

idea could be expanded to other risk behaviors.

Despite this limitation, it seems that the student body composition risk factor and

the generalized academic pressure factor are the two school level factors that policy

makers and program designers could pay some attention. The school risk factor is

reflecting what students bring to schools. In other words, the more problems students

bring to schools, the more challenging the school environment can became. This has

interesting implications for policies that rely only on academic measurements. For

example, imagine a school composed by students with higher gang involvement within

and outside the school, such that students involved in gangs attend the school and use

it as another ground for ganging, and the rest, who are not involved in gangs, attend

this school scared of the gangs. What would be more intermediate to solve: the gang

problem or academic problems? The gang problem most likely claims more relevance

because it threatens more basic factors such as physical safety and emotional stability.

If this school makes progress in dealing with the gang problem, then this school is

improving its context to make it safer, thus generating environments that can reduce

drug use and perhaps promote academic outcomes. However, if policies ignore this

1The correlation could be adjusted by aggregated levels of the student economical resources to
test whether or not the correlation disappears once controlling by this aggregated levels of economic
resources. Unfortunately, it was not possible to generate a reliable estimate of aggregated levels of
SES. An alternative is to model SES as individual and school level factors. In other words, allow the
estimations of an SES factor at the school level based on the student level. This method is called
the latent covariant approach and has as main advantage no bias in the estimate. For more details
see Lüdtke et al. (2008). Future research can test this hypothesis and see how the correlations vary
in the presence of latent estimates of SES at the school level.
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problem and hold accountable schools based only on tests scores, then schools are

being penalized for attending to more urgent matters.

In other words, evaluating the role of schools only on a few academic indicators

does not really help to improve schools nor the education of our children and ado-

lescents. This whole idea can be extended to all the non academic challenges that

schools face based on its student body composition.

Ultimately, society decides the purpose of schools, whether we want them to be

more technical organizations that aim mostly to develop academic domains or we

think of school as communities where the academic development is one more area

to be considered. In the former, we could hold schools more accountable on aca-

demic matters; on the latter, we need to understand that the more we demand from

schools the less we could get from specific areas. Regardless of what we think of

schools, students still will bring to schools their existences, including their problems

and virtues.

The empirical implications of the generalized academic pressure can be directly

related to academic performance and substance use prevention programs. It seems

that the more academic demands are exerted on students the more likely they might

be to improve their academic performance and perhaps reduce their drug use. This

idea is consonant with the conceptualization of academic performance and substance

use co-occurrences. Thus programs and policies can attempt to modify the levels of

academic pressure and evaluate its effects on academic performance and substance

use.

5.7 Final remarks and conclusions

Finally, I would like to present five final remarks and conclusions.

(i) The empirical results need to be interpreted with caution. In general, it is

difficult to claim school effects, this dissertation is not the exception. The results do
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not show clear patterns; however, the empirical evidence points to two promising set

of factors: academic pressure and student body composition.

(ii) The conceptualization of school effects is, as any other conceptualization, a

theoretical exercise with the need of more empirical support and the need of theoret-

ical improvement. However, the idea of I-C spaces seems to be a promising concept

that deserve more attention to understand and operationalized. Future research can

consider its operationalization and test mediation effects and inter level interactions

of school context characteristics on academic performance-substance use dynamic.

(iii) This dissertation is an attempt to uncover a complex subject, by itself school

effects is a difficult topic, by itself the dynamic between academic performance and

substance use is another complex topic. Bringing these two topics together has been

a valuable learning experience with several challenges. Some of them were overcome,

but some others still need to be address in future research. For example, future re-

search can explore other dimensions of this topic such as incorporating the measure-

ment part of the models in the final set of analyses. The focused could be turned into

student patterns of drug consumption or different patterns of academic success, thus

modeling school context effects on either latent classes or individual growth trajec-

tories. Other contexts could be incorporated in the analysis, such as neighborhoods,

allowing the possibility to explore cross-classified effects.

(iv) Novelty in this dissertation relies in the conceptualizations of academic per-

formance and substance use as co-occurrences, in modeling student level and school

levels outcomes in different ways, and offering a new conceptualization and interpre-

tation of school context effects. The major implication is that at the school level, as

expected, academic performance and substance use are positively related; meaning

that schools are composed by students that can achieve higher levels of academic

performance and also by students that can engage in substance use. It is impor-

tant to notice that the fact that schools can be composed by ‘good’ students that
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achieve higher grades does not imply that schools do not have students that consume

substance use. It is also interesting that there are no crossed effects, at the school

level, between academic performance and substance use. This result is also expected,

as schools are not systematically reducing substance use to improve academic per-

formance. In few words, academic performance and substance use are student level

outcomes; however, schools are environments that are composed by students who can

engage in substance use as well as achieve higher levels of academic performance.

(v) Much more remains to be done. I understand this dissertation as a starting

point to understand how the school context can affect the dynamic between academic

performance and substance use. My intention is to continue exploring in more detail

several of the topics mentioned in this final chapter. Finally, all my gratitude to the

readers; it is my hope that more than delivering content, this dissertation had opened

a mental dialog between the reader and the text. If this has been the case, I feel great

gratitude.
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APPENDIX A

School level factors

A.1 School context Factors

This appendix provides further detail in how the school level factors were oper-

ationalized and constructed. There are three parts in this appendix, the first part

presents details for the student body composition risk factor. The second part is

related to the school institutional features factors and the school policies factors.

A.1.1 Student body composition: student level factors

This subsection describes how school level factor indicators used in the construc-

tion of the student body composition risk factor. As mentioned before this school level

factor was constructed in two steps. The first one was performed at the school level

and estimated the following factor scores: Emotional Problems (Anxiety/Depress),

Somatic Symptoms, Risk Behaviors, Drug Use, Self-Esteem, Sense of Belonging, and

Health and Physical Problems.

Once the score factors were estimated, they were aggregated to the school level

to be used as indicators for the student body composition risk factor, described in
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the methods section. Before more details on how these student level factors were

constructed a quick note about the aggregation procedure.

Because of non-response rates the aggregation was performed in two ways that

resulted in very similar aggregated values. The first way used a non-response weight

and the second used a post stratification weight. Although, the correct weight to

use is the school non-response weight specified in step 8 in the weight documentation

describing the construction of the In-School weights; it is not clear, in this documen-

tation, that the non-repose weight available in the data set truly corresponded to the

formula for the non-response weight. The school factors were build at the student

level and then, as mentioned before, the factor scores were aggregated at the school

level using the post-stratification weight. It would have been preferred to use a stu-

dent weight without the national post stratification for the purposes of aggregating to

the school level, but it was not available. There might be some threat to the validity

of the findings of the results using aggregated data due to small error in the aggrega-

tion using adjustments to national rather than school level. This might over-represent

the contributions of Hispanics and Blacks in school aggregates for schools with low

enrollments of Hispanics and Blacks, and under-represent their contributions in the

other schools1

As mentioned before in the methods section, the factor structures were estimated

using two procedures. The first procedure uses only CFA. This procedure was used

when the wording of the indicators clearly suggested a factor structure. The second

procedure used EFA with a random sub-sample using half or one third of the total

sample, and then CFA was used to confirm the factor structure suggested by the EFA.

1Several attempts were done to get the non-response weight. First, I had communicated with
Russel Hathaway, who is the person in charge of Add Heath data at ICPSR here at the University of
Michigan. Second, I had communicated with Joyce Tabor who is the person in charge for questions
related to Add health. Joyce suggested me to use the post stratification weight and not to use the
non-response weight. Finally, I searched for more specialized help and I had communicated with Dr.
Jim Lepkowski who kindly advised me about the topic and tried to help me get the non response
weight. Unfortunately the correct non-response weight was untraceable.
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The CFA used a sub-sample containing the students who were excluded from the EFA

analysis. Finally, the factors scores were estimated for the whole sample using CFA.

This procedure was used when the wording of the indicators did not suggested a clear

structure. In all cases, the correlations of errors are based on conceptual decisions

always accounting for a second conceptualization that accounts for another source

of variation not accounted for the main factor or compensating the existence of two

factors suggested by the EFA but estimating only one factor.

Table A.1 and table A.2 present a list of all the indicators used in the construction

of the latent factors using the In-school questionnaire. These questions asked about

drug use, health, mental health, risk behaviors, self esteem, physical condition, and

student perception of his school. The following paragraphs describe the construction

of each one of these factors: emotional problems, somatic symptoms, risk behaviors,

drug use, self esteem, sense of belonging, physical well being, and general health

status.

Emotional problems (anxiety/depression) and somatic symptoms: These

two factors used as categorical indicators the items derived from question 60a to 60o

(see table A.1). Based on an inspection of the items a CFA analysis was estimated

using items 60b, 60i-60o as the indicators for emotional problems (mainly anxiety

and depression). The second factor structure was hypothesized as a general somatic

factor having as indicators items 60a-60j. table A.3 shows the factor loadings.

The goodness of fit suggested that the the two factor structure model fitted very

well the data (RMSEA CI between 0.05 and 0.051, and TLI and CFI above 0.970).

The emotional problems factor was interpreted as a factor that accounts for depression

and anxiety problems. This factor assumed a correlated error structure that accounts

for anxiety (items 60i, 60j, 60l, 60n, and 60o were correlated to each other). The so-

matic factor was interpreted as a general factor indicating psycho-somatic symptoms.

These two factors were aggregated to the school level and then standardized with
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Indicator Response Scale

49. Ever drink more than two or three times dichotomous

50. In general, how is your health? ordinal: 5 +/−
54. Difficulty using your limbs dichotomous

56. Use cane/crutchs/walkr/orth. shoes/whlchr/scooter dichotomous

57. Ever used brace on limbs dichotomous

58. Have you used artificial limbs dichotomous

59. How often did you (past 12 months):

a. Smoke cigarettes ordinal: 7 −/+

b. Drink beer, wine, or liquor ordinal: 7 −/+

c. Get drunk ordinal: 7 −/+

d. Race on a bike/skateboard/roller blades/boat/car ordinal: 7 −/+

e. Do something dangerous because of being dared to ordinal: 7 −/+

f. Lie to your parents or guardians ordinal: 7 −/+

g. Skip school without an excuse ordinal: 7 −/+

60. how often (past 12 months):

a. Did you feel really sick ordinal: 5 −/+

b. Did you wake up feeling tired ordinal: 5 −/+

c. did you have skin problems ordinal: 5 −/+

d. Were you dizzy ordinal: 5 −/+

e. Did you have chest pain ordinal: 5 −/+

f. Did you have a headache ordinal: 5 −/+

g. Did you have aches/pains/soreness in muscles/joints ordinal: 5 −/+

h. Did you have a stomachache ordinal: 5 −/+

Table A.1: List of indicators used in building the student body composition latent
factors. Dichotomous items were dummy coded (1: mark, 0: not marked),
ordinal responses range and direction are indicated for for example in
ordinal: “5 −/+” 5 indicates the number of ordinal categories and “−/+”
represents an ascending scale where bigger numbers represent higher order.
Number next to the wording of he indicator represent the question number
in the In-School questionnaire.
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Indicator Response Scale

60. how often (past 12 months):

i. Did you have trouble eating, or a poor appetite ordinal: 5 −/+

j. Did you have trouble falling asleep or staying asleep ordinal: 5 −/+

k. Did you feel depressed or blue ordinal: 5 −/+

l. Did you have trouble relaxing ordinal: 5 −/+

m. were you moody ordinal: 5 −/+

n. did you cry a lot ordinal: 5 −/+

o. were you afraid of things ordinal: 5 −/+

62. How strongly do you agree or disagree:

a. I have a lot of energy ordinal: 5 −/+

b. I feel close to people at this school ordinal: 5 −/+

c. I seldom get sick ordinal: 5 −/+

d. When I do get sick, I get better quickly ordinal: 5 −/+

e. I feel like I am part of this school ordinal: 5 −/+

f. I am well coordinated ordinal: 5 −/+

g. The students at this school are prejudiced ordinal: 5 −/+

h. I have a lot of good qualities ordinal: 5 −/+

i. I am happy to be at this school ordinal: 5 −/+

j. I am physically fit ordinal: 5 −/+

k. I have a lot to be proud of ordinal: 5 −/+

l. The teachers at this school treat students fairly ordinal: 5 −/+

m. I like myself just the way I am ordinal: 5 −/+

n. I feel like I am doing everything just right ordinal: 5 −/+

o. I feel socially accepted ordinal: 5 −/+

p. I feel loved and wanted ordinal: 5 −/+

q. I feel safe in my neighborhood ordinal: 5 −/+

r. I feel safe in my school ordinal: 5 −/+

Table A.2: List of indicators used in building the student body composition latent
factors (cont). Dichotomous items were dummy coded (1: mark, 0: not
marked), ordinal responses range and direction are indicated for for ex-
ample in ”ordinal: 5 −/+” 5 indicates the number of ordinal categories
and ”−/+” represents an ascending scale where bigger numbers represent
higher order. Number next to the wording of he indicator represent the
question number in the In-School questionnaire.
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Indicator Factor loadings

Emotional Somatic

60. How often (past 12 months):

a. did you feel really sick 0.649

b. did you wake up feeling tired 0.082 0.489

c. did you have skin problems 0.417

d. were you dizzy 0.714

e. did you have chest pain 0.655

f. did you have a headache 0.683

g. did you have aches/pains/soreness in muscles/joints 0.568

h. did you have a stomachache 0.702

i. did you have trouble eating, or a poor appetite 0.296 0.389

j. did you have trouble falling asleep or staying asleep 0.351 0.284

k. did you feel depressed or blue 0.819

l. did you have trouble relaxing 0.783

m. were you moody 0.758

n. did you cry a lot 0.734

o. were you afraid of things 0.618

Table A.3: Factor structure for emotional problems (anxiety/depress) and somatic
factors. Loadings are standardized, all loadings are significant at p ≤
0.001. Error structure in emotional factor accounts for anxiety (correlated
errors among 60i, 60j, 60l, 60n, and 60o). RMSEA = 0.050, RMSEA 90%
CI = (0.050,0.051), CFI=0.978, and TLI =0.970); n = 84233.
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Indicator Factor loadings

Risk behavior Drug Use

49. Ever drink more than two or three times 0.83

59. how often did you (past 12 months):

a. Smoke cigarettes 0.793

b. Drink beer, wine, or liquor 0.879

c. Get drunk 0.885

d. Race on a bike/skateboard/roller blades/boat/car 0.216

e. Do something dangerous because of being dared to 0.603

f. Lie to your parents or guardians 0.568

g. Skip school without an excuse 0.778

Table A.4: Factor structure for drug use and risk behavior factors. Loadings are
standardized, all loadings are significant at p ≤ 0.001. Error structure in
drug use factor accounts for alcohol (correlated errors among 49, 59b, and
59c). RMSEA = 0.046, RMSEA 90% CI = (0.045,0.048), CFI=0.998, and
TLI =0.996), n = 86028.

mean 0 and standard deviation 1, higher values in the factor scores imply greater

levels in the latent of Anxiety/Depression and higher levels of Somatic Symptoms.

Risk behaviors and Drug use factors: These two factors used categorical in-

dicators from questions 49 and 59a-59g in the In-school questionnaire (see table A.1).

Based on the wording of the questions, a two factor structure was tested. The two

factors in this structure are Drug use and Risk behaviors. Table A.4 presents the

factor loadings. The model goodness of fit also suggests that the factor structure

fits well the data (RMSEA = 0.046, RMSEA 90% CI = (0.045,0.048), CFI=0.998,

and TLI =0.996). The interpretation of the drug use factor is driven by the alcohol

use while the Risk behaviors factor seems to reflect a general risk structure. These

two factors were aggregated to the school level and then standardized with mean 0

and standard deviation 1, higher values in the factor score imply greater levels in the

latent factors.
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Self esteem, sense of belonging and physical well being factors : These three factors

were constructed using as indicators the responses to question 60a - 60p in the In-

school questionnaire. These three factors were constructed in two steps. First, an

EFA estimated the factor structure using a random sample of 24579 students. The

EFA suggested the presence of three factors with eigenvalues greater than one, (these

eigenvalues were 6.624, 1.265 and 1.229 for factors 1,2, and 3 respectively). The EFA

also suggested that question g2l, 62q and 62 r did not load in any of the three factors.2.

These three items were excluded in the CFA, Based on this three factor structure, a

CFA was estimated. This CFA was carried out in a second random sample of 56802

students that excluded students belonging to the random sample used to estimate the

EFA. After the factor structure was confirmed, another CFA using the whole sample

was estimated to generate the factors scores for each one of the three factors: Self

esteem, Sense of belonging and Physical well being. Table A.5 and table A.6 show

the model fit and factor loadings respectively. Model 1 show the results of the CFA

used to confirm the factor structure suggested by the EFA; and model 2 shows the

results of the CFA used to estimate the factor scores for the whole sample.

As in the case of the other latent factors, the goodness of fit is very good (see

tableA.5). Based on the wording of the indicators, the results of the CFA in model 1,

see table A.5 show three clear factors that account for Self-Esteem with indicators

such as “I have a lot to be proud”, physical well being with indicators such as “I

am physical well fit”, and Sense of belonging with indicators such as “I feel like i am

part of this school”. These three factors were aggregated to the school level and then

standardized with mean 0 and standard deviation 1, higher values in the factor score

imply greater levels in the latent factors.

health and physical problems: This factors was constructed using CFA us-

ing as indicators the responses to questions 50, 54, 57, 56, and 58 in the In-school

2Please, see table A.2 for the wording of the questions
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Model fit Model 1 (n = 56802) Model 2 (n = 81430)

Chi-square 10121.7 14580.7

RMSEA 0.053 0.053

RMSEA 90% CI 0.052-0.054 0.052-0.054

CFI 0.985 0.985

TLI 0.978 0.978

Table A.5: Model fit for sense of belonging, physical well being and self-esteem factor
structure. Model1: CFA used to confirm EFA results. Model2: CFA
used to estimate factor scores. Loadings are standardized, all loadings
and chi-square are significant at p ≤ 0.001. Error structure in PWB
accounts for health (correlated errors among 62c, and 62d); correlated
errors accounting for social dimension in self-esteem are 62o correlated
with 62p; physical ability accounted by correlated errors among 62f, 62h,
and 62j; and individual dimension accounted by correlated errors among
62m, 62n, 62h, and 62k.

questionnaire. Table A.7 shows the factor loadings estimated by the CFA. The CFA

goodness of fit is very good, the factor structure suggest the existence of physical

problems with the limbs. In addition, a general health status was accounted by the

correlation of indicators 50 and 54. The factor scores were aggregated to the school

level and then standardized with mean zero and standard deviation of one. Higher

values in the factor score reflect higher levels of physical problems and poorer health

(item 50 ranges from 1 excellent to 5 poor).

A.1.2 School institutional features factors and school policies factors in-

dicators
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Indicator Loadings

50. In general, how is your health? 0.089

54. Difficulty using your limbs 0.564

56. Use cane/crutchs/walkr/orth. shoes/whlchr/scooter 0.829

57. Ever used brace on limbs 0.756

58. Have you used artificial limbs 0.725

Table A.7: Factor structure for health status factor. Loadings are standardized, all
loadings are significant at p ≤ 0.001. Error structure accounting for a
general health status using correlated errors between 50 and 54). RMSEA
= 0.036, RMSEA 90% CI = (0.033,0.039), CFI=0.986, and TLI =0.953),
n = 85788.
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Indicator Response Scale

Schl. Inst. Prob., and Drugs and Preg. Factors

24.Are any of the following a problem at your school

a.Smoking or tobacco use ordinal: 3 −/+

b.Drug use ordinal: 3 −/+

c.Alcohol use ordinal: 3 −/+

d.Gang violence ordinal: 3 −/+

e.Sexual harassment ordinal: 3 −/+

f.Teenage pregnancy ordinal: 3 −/+

g.Vandalism/thieving ordinal: 3 −/+

h.Eating disorders ordinal: 3 −/+

i.Racial conflict ordinal: 3 −/+

j.Stress or pressure ordinal: 3 −/+

School Social and Academic Problems Factor

46.How often have you had trouble:

a. getting along with your teachers? ordinal: 5 −/+

b. paying attention in school? ordinal: 5 −/+

c. getting your homework done? ordinal: 5 −/+

d. getting along with other students? ordinal: 5 −/+

Table A.8: School institutional problems, and drugs and pregnancy indicators. Or-
dinal responses range and direction are indicated for for example “ in
ordinal: 3 −/+” 3 indicates the number of ordinal categories and “−/+”
represents an ascending scale where bigger numbers represent higher or-
der. Number next to the wording of he indicator represent the question
number in the In-School questionnaire.
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Indicator Response Scale

Schl. Inst. Prob., and Drugs and Preg. Factors

31. What happens to a student who is caught

c. Fighting with another student ordinal: 7 −/+

e. Injuring another student ordinal: 7 −/+

g. Possessing alcohol ordinal: 7 −/+

i. Possessing an illegal drug ordinal: 7 −/+

k. Possessing a weapon ordinal: 7 −/+

m. Drinking alcohol at school ordinal: 7 −/+

o. Using an illegal drug at school ordinal: 7 −/+

q. Smoking at school ordinal: 7 −/+

s. Verbally abusing a teacher ordinal: 7 −/+

u. Physically injuring a teacher ordinal: 7 −/+

w. Stealing school property ordinal: 7 −/+

Table A.9: School policies factors ondicators. All items are about the first occurrence.
Ordinal responses range and direction are indicated for for example “in
ordinal: 7 −/+” 7 indicates the number of ordinal categories and “−/+”
represents an ascending scale where bigger numbers represent higher order.
Number next to the wording of he indicator represent the question number
in the In-School questionnaire.
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