
 

The Role of School Connectedness in the Adolescent Transition to Middle School 

 

 

 

A PLAN B THESIS 

SUBMITTED TO THE FACULTY OF THE GRADUATE SCHOOL 

OF THE UNIVERSITY OF MINNESOTA 

BY 

 

 

 

Stacy Rae Karl 

 

 

 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF 

MASTER OF ARTS 

 

 

Michael C. Rodriguez, Advisor 

 

 

 

August 2020 



 

 

Ó 2020 Stacy Rae Karl 
 

ALL RIGHTS RESERVED 
 



 

 i 

Acknowledgements 

First, I would like to acknowledge and thank my advisor, Dr. Michael Rodriguez, for his 

guidance, encouragement, and support. Thank you for being my strongest advocate, for 

pushing me in the gentlest way to keep moving forward, and for pushing me to think 

beyond my mindset. 

 

I would also like to thank my committee members, Dr. Sashank Varma and Dr. Andrew 

Zieffler. Thank you both for encouraging me to pursue new knowledge, for guiding me to 

find answers to my own questions by responding to my questions with questions, and for 

challenging my limits. 

 

I would also like to extend a very special thank you to Dr. Frances Lawrenz.  Your CEC 

project was the very first project at the University of Minnesota that I had the opportunity 

to work on. Without knowing what I had just gotten myself into, your work ethic, drive, 

and down-to-earth charisma were (and still are) something to aspire to.  Thank you for your 

patience, kindness, thoughtfulness, and support throughout my graduate school career. 

 

My utmost appreciation and admiration go to Dr. Julio Caesar. During the wee hours of 

the morning when I wanted to quit, when I was feeling tired, and when I was feeling down 

on myself, I am deeply grateful for your support, reminders, encouragement, and feedback 

(yes, even the feedback that was in dire need of a hamburger). While I may have a few 

more wisdom highlights from our different approaches of getting things done, there are not 

words to describe my gratitude for you throughout this journey through graduate school 

since starting the QME program together. Keep dreaming big and I’ll work out the details. 

 

Lastly, I would like to thank Dr. Anica Bowe, Dr. Danielle Dupuis, Dr. Caroline Hilk, and 

Dr. Gina Johnson for keeping my sanity intact through the tough classes, for sharing your 

expertise and wisdom, for your support and encouragement, and, most importantly, for 

your friendship throughout graduate school and beyond. All of you strong, intelligent, and 

phenomenal women are an inspiration, thank you. 



 

 ii 

Dedication 

 

To my family … 

 

So much for that fur designer thing, huh? Glad that didn’t work out. In all seriousness, 

thank you for your patience during all of the stressful times, especially when you wanted 

to take an interest in what I was doing and I wanted to take a break from what I was doing 

and not talk about it. Thank you for being there for me and believing in me unconditionally.  

 

To my parents, Connie and Roger, you gave your everything to us and instilled in us the 

importance of education throughout our childhood. I cannot thank you enough for your 

unwavering support throughout the course of this journey … 

 

To my siblings, Emily and Seth, all those years of growing up together has taught me 

valuable lessons about patience, perseverance, and love. Thank you for your comic relief 

and pep talks throughout this journey … 

 

To my niece and nephew, Nora and Henry, you’re too young to know this but thank you 

for your sweet love, smiles, baby giggles, and FaceTime calls when I needed them most … 

 

Lastly, for my late grandparents, Joseph and Verena, who gave their everything all the 

time, cared for and spoiled me while I was growing up, and shared their love of playing 

cards (and maybe some trashy TV, thanks grandma!). For my late grandma, June, who 

always thought the world of me and showered me (and all the birds in the backyard) with 

unconditional love …   

 

… This is for you. 

 



 

 iii 

 
Abstract 

The transition to middle school presents many educational changes for students during the 

time of adolescent development, with potential long-term effects if not navigated 

successfully. The first objective of this study was to examine the association of school 

connectedness with academic achievement (measured by grade point average), gender, 

ethnic congruency, family support, and other individual and school-level characteristics. 

This study focused on differences in school connectedness and academic achievement of 

students in grade 6 from different school settings (i.e., primary or middle school). The 

second objective of this study was to compare results for three different categorizations of 

primary and middle schools. Data from two survey administration years (2007 and 2010) 

of the Minnesota Student Survey was used to evaluate the school connectedness of students 

in grade 6 (N = 72,277) from 396 schools. Hierarchical linear modeling results highlight 

the impact of protective factors on school connectedness (i.e., family support) and 

academic achievement (i.e., family support and school connectedness) as well as 

significant differences in school connectedness for students who transitioned to middle 

school. Results were also robust to school-type categorization differences, resulting in 

fairly similar results across models and school-type definition. 
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Chapter 1: Introduction 

1.1 Sense of Belonging 

A sense of belonging or belongingness has its roots in Maslow’s influence in the 

field of psychology through his hierarchy of needs. Based on Maslow’s (1943) theory of 

human motivation, feelings of belonging are part of the fundamental needs in life that 

surface after physiological and safety needs are met. It is with the need for love and 

belonging—both giving and receiving—where an individual will feel the presence or 

absence of friends, family, significant others, and social groups in their life. Maslow states 

that individuals will yearn and strive for a place in their group. Basic needs that are unmet 

or unfulfilled, such as belonging, are often a core contributing factor to maladjustment 

(Maslow, 1943), defined by “the result of insufficient responses to demands that may occur 

throughout the life span and result in impaired functioning, distress, and/or poor health” 

(Busse & Yim, 2013). Maladjustment can manifest itself both intrinsically, a misalignment 

between rewards or gains in individual experiences and the individual needs and 

motivations; or extrinsically, when the behavior of an individual does not meet the 

expectations of others, either culturally or societally (Bergman & Magnusson, 1983). Both 

a lack of belonging and maladjustment can have adverse effects on school-aged children, 

such as a lack of motivation for school, low performance or academic achievement, or risky 

behaviors. 

Even though sense of belonging has been researched since the 1950s, many theories 

in education and psychology (e.g., Bronfenbrenner’s ecological systems theory [1977], 

Bowlby’s attachment theory [1969], Dewey’s social learning community in supportive 

school environments [1938]) introduce belonging as a conceptual contributor but do not 
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center the work around belonging. Much of the influential research centered around the 

construct of belonging began in the last 30 years, perhaps most notably in the 1990s with 

Baumeister and Leary’s (1995) belongingness hypothesis, which stated that a fundamental 

human motivator is the need to belong and a lack thereof carries severe consequences. They 

conceptualize the need to belong as the “need to form and maintain at least a minimum 

quantity of interpersonal relationships” (p. 499) and categorize this need as innate and 

universal with a foundation in evolution. This evolutionary basis guides individuals to be 

a part of a social group and to develop lasting relationships, thus the desire to seek 

relationships from a variety of sources such as family, peers, and school to fulfill this need 

for connection to others. Similar to Maslow’s (1943) conclusion when basic needs are not 

satisfied, Baumeister and Leary (1995) argue that if the need to belong is in fact 

fundamental, then the absence of belonging can have serious effects, such as signs of 

maladjustment, psychological disorders, or physical health issues. 

Although there are benefits from satisfying a foundational need, the risks of not 

having a sense of belonging or connection can be detrimental to an individual’s personal 

and mental wellbeing. The risks associated with a lack of belonging may have unfavorable 

effects on one group of individuals in particular, adolescents. Generally, adolescence can 

be referred to as the timeframe between childhood and adulthood, beginning with puberty 

and spanning across the teenage years to the mid-20s (National Academies of Sciences, 

Engineering, and Medicine, 2019). The adolescent years are often thought of in several 

stages, typically, early, middle, and late adolescence and young adulthood. There does not 

seem to be a clear consensus on the ages associated with each stage and the stages included 

in adolescence, perhaps this is due to the fluidity of development happening around these 
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ages and the definition set by the individuals or the fact that a 13-year-old boy is not as 

developmentally advanced as a 13-year-old girl. See Figure 1.1 for the stages and ages of 

four different models of adolescent development by the World Health Organization (2014; 

adopted from Sawyer et al., 2012), the American Academy of Pediatrics (2020), the 

Association of Maternal and Child Health Programs (n.d.), and the National Academies of 

Science, Engineering, and Medicine (2019).  

Although important throughout childhood, the development of a sense of belonging 

is significant during adolescence as priorities and expectations change with adolescent 

development and identity formation (Allen & Kern 2017). Students entering middle school 

fit into the early adolescence stage of adolescent development and are the focus in this  

 

Figure 1.1 FOUR MODELS OF STAGES AND AGES IN ADOLESCENT DEVELOPMENT 

Four Models of Stages and Ages in Adolescent Development 
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study. Early adolescence is a time when the perceptions of students are still malleable; 

students are in the process of finding out who they are, who and what they want to be, and 

where they should focus their energy (Goodenow, 1993b), therefore it is of utmost 

importance to cultivate a positive atmosphere, physically, emotionally, and socially, in 

many contexts (e.g., family, school, and community) throughout adolescence. 

Allen and Kern (2017) note that the mindsets and behaviors that are developed 

during this time of adolescence are often carried through to adulthood, indicating the long-

term benefits of fulfilling, satisfying, and developing a sense of belonging throughout many 

contextual situations, including family, peers, and school settings. Changes in adolescence 

include cognitive changes that reach beyond the egocentricity of childhood, self-

consciousness, motivation, changes in relationships with peers and family, and 

psychosocial adjustment (Allen & Kern, 2017; Goodenow, 1993a; Slaten et al., 2016). 

Going through these changes without a feeling of connection or support from others, at 

least to the minimal extent, may have significant negative implications in the future such 

as alienation, disengagement or social isolation (Allen & Kern, 2017), thus, the need for 

belonging, acceptance, and social support from others is a crucial fundamental role in 

adolescent development (Allen & Kern, 2017; Goodenow, 1993b). 

1.2 School Belonging 

The concept of belonging has been defined by Baumeister and Leary (1995) and 

has been alluded to by others, but what about school belonging? Around the same time of 

Baumeister and Leary’s belonging hypothesis, Goodenow’s (1993a) seminal work began 

looking at belonging in the social context of education, focusing on the influence of 

situation and contextual factors (e.g., belonging, motivation) on educational outcomes. In 
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particular, Goodenow (1993a, 1993b) defined belonging as a students’ sense of being 

accepted, valued, included, and encouraged by others and of feeling included in the 

classroom environment. This is perhaps the most cited definition of school belonging. 

Other researchers have introduced and integrated different constructs in their definitions of 

school belonging, such as a sense of community (Osterman, 2000) or close relationships 

or friendships (Hamm & Faircloth, 2005), but uniformity exists across versions of 

definitions of school belonging closely resembling the definition by Goodenow (1993a, 

1993b).  

What has been prominent in the literature is that whereas definitions may be similar, 

there are many ways to reference belonging in the social context of education: that is, 

school connectedness, school membership, school attachment, school identification, school 

belonging, school bonding, and a sense of community, among others (see Allen & Kern, 

2017; Osterman, 2000; Slaten et al., 2016). The specific definition for the term used seems 

to depend largely on the author(s), however, all encompass themes involving inclusion, 

feeling connected or having a place within a school, and relationships with others (e.g., 

peers, teachers, and staff). Often these terms are used interchangeably for the same 

construct, for the purpose of this study, I refer to a student’s sense of school belonging as 

school connectedness. Operationally, this can be thought of as including school-based 

relationships, such as student-peer or student-teacher relationships, school-based 

experiences, such as school climate, and generally, student perceptions and feelings about 

school. 

 

 



 

 6 

1.2.1 Measures of School Connectedness 

 A variety of measures designed to evaluate belonging or connectedness have been 

created, such as the Hemingway Measure of Adolescent Connectedness (HMAC; Karcher, 

1999) or the Student Engagement Instrument (SEI; Appleton et al., 2006), however neither 

focus on school connectedness specifically. Other researchers (e.g., Brown & Evans, 2002; 

McNeely et al., 2002; Ozer, 2005) have used subsets of questions from larger surveys, such 

as the National Longitudinal Study of Adolescent Health. A few other measures have been 

developed to address school connectedness and help to assess what factors might impact 

it, and are described next. 

1.2.1.1 Psychological Sense of School Membership. Perhaps the earliest, and 

most common, measure relating specifically to school connectedness, is the psychological 

sense of school membership (PSSM) scale developed by Goodenow (1993b). The 18-item 

scale is comprised of questions aimed to capture perceived acceptance, inclusion, respect, 

and interactions with others (i.e., peers and teachers) within the school environment. 

Internal reliability, as measured by coefficient alpha, ranged from .77 to .88 across different 

samples in Goodenow’s (1993b) work. Even though this has been treated as a 

unidimensional scale measuring sense of belonging by those who have used it, several 

researchers (e.g., Hagborg, 1994; You et al., 2011) that have examined the factor structure 

have suggested that the scale is not unidimensional and that there are three latent factors in 

this PSSM scale: belonging (primary factor), rejection, and acceptance. 

1.2.1.2 School Connectedness Scale. The school connectedness scale (SCS) was 

first developed by Parker et al. (2008) as a means to measure connectedness in three areas: 

(a) belongingness (perceived general support from peers or school adults), (b) relatedness 
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(perceived specific support from peers, friends, and teachers), and (c) connectedness 

(engagement with school activities and relationships), with three sources of a 

connectedness or relationships, (a) school, (b) teachers/adults, and (c) peers. The SCS has 

been used with both junior and high school students and deemed appropriate for both 

populations due to the universal feeling of the need to belong (Lohmeier & Lee, 2011). The 

54-item scale demonstrated robust reliability across samples ranging from coefficient alpha 

of .80 for junior high students (Parker et al., 2008) and .81 in urban high schools to .93 in 

suburban high schools (Lohmeier & Lee, 2011). 

1.2.1.3 School Connectedness Survey. A three-page, 17-item survey was 

developed by Chung-Do et al. (2015) to measure school connectedness based on five 

subscales: (a) school involvement, (b) academic motivation, (c) school attachment, (d) 

teacher support, and (e) peer relations. All subscales demonstrated good internal 

consistency, with coefficient alphas ranging from .73 to .93. This scale included many of 

the facets of school connectedness but does not account for school climate or school 

environment, which have been identified by the Centers for Disease Control and Prevention 

(CDC; 2009) as enhancing connectedness. 

 It is clear that the research around school connectedness, including its assessment, 

is a growing area of interest, especially in the last 30 years. School connectedness and its 

importance have often taken a backseat to academic success, even though the consequences 

of not fulfilling the need to belong can be severe, as delineated in Chapter 2, particularly 

for middle and high school students. More recently, school connectedness has become a 

focal area with today’s mental health crisis, the achievement gap, and in encouraging 

student success and retention. That said, a large portion of the body of research on 
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belonging related to school has concentrated on high school (e.g., Abdulmalik, 2010; 

Barber & Olsen, 2004; Grosssman & Cooney, 2009; Kennelly & Monrad, 2007; 

McCallumore & Sparapani, 2010; Mizelle, 1999; Mizelle & Irvin, 2005; Reyes et al., 2000; 

Rice, 2001) and post-secondary education (e.g., Hausmann et al., 2007; Hurtado & Carter, 

1997; Tinto, 1987, 2017). In this study, I focused on school connectedness during the 

middle school years of adolescence, in particular during the transition to middle school. 

This study used data from sixth grade students who attended a primary school and have not 

transitioned to middle school and data from sixth grade students who transitioned to middle 

school to examine the effect that the transition to middle school had on levels of school 

connectedness and academic achievement. The data are structured such that students are 

nested within schools; therefore, hierarchical linear modeling was used to analyze the 

impact of school characteristics on students’ school connectedness and academic 

achievement. 
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Chapter 2: Review of Literature 

As students flow through their school years, inevitably, most students will move 

from one school environment to another at least twice by the time they graduate from high 

school, and perhaps one or more times after that. These changes and shifts in environment 

are not all the same and do not happen at the same time for every student; school transitions 

occur at a variety of timepoints over a student’s career and can fluctuate across school 

districts and states within the same country. The first major transition for students may be 

the transition into a school setting at kindergarten, followed by a move from an elementary 

to a middle or junior high school, followed by a third major transition from middle school 

to high school. Some students may only experience a move from a primary to secondary 

school and others may experience more than average movement across schools if their 

family has moved locations with differing school boundaries or if they are a student or 

family with high mobility. Although the transition into high school may be the final school 

transition for some students, many will experience their final school transition as they 

attend a post-secondary institution or institutions.  

Throughout all of these uniquely important transitional periods, students often 

experience difficulties adjusting to their new school environment (Anderman et al., 2009);                                                                                                                                                                                                                   

the inability to effectively adjust can create challenges that may be difficult to overcome 

and can affect a student’s academic achievement, behavior, relationships, and emotional 

well-being. Although there has been extensive research on school transitions, particularly 

to college, fewer researchers have focused on the transition to middle school. A variety of 

educational structures exist across the United States in terms of grades at each level of 

schooling, middle school included. Since the 1970s there has been a shift away from junior 
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high schools, or schools typically consisting of grades 7 through 8 or 9, towards middle 

schools, or schools beginning with grade 4, 5, or 6 and ending with grade 6, 7, or 8 (Snyder 

et al., 2019). According to the 2018 Digest of Education Statistics, the number of middle 

schools increased 537% since 1970–71 to a total of 13,300 middle schools in 2016–17, 

whereas the number of junior high schools declined 67% since 1970–71 to only 2,500 

junior high schools in 2016–17 (Snyder et al., 2019). Approximately 90% of middle 

schools include a combination of fifth to eighth grades, with grades 6-8 being the most 

common (McEwin & Greene, 2011).  

The focus of the role of middle schools is to extend from elementary school by 

providing a range of educational experiences while developing core skills and knowledge 

and at the same time to introduce the individualization and specialization (e.g., elective 

courses, different levels of the same subject, multiple teachers teaching their subject-

specific courses) that students will experience in high school, post-secondary, and beyond 

(Anderman et al., 2009). Achievement and motivation for school, in addition to curricular 

choices, are of utmost importance for adolescents as they may establish future outcomes 

after high school such as college and career opportunities (Anderman & Maehr, 1994). 

Although many students progress through these school transitions with relative ease, in 

2018 between 1.9% and 9.5% (varied by race/ethnicity) of students aged 16 to 24 dropped 

out before finishing high school (e.g., those not enrolled in school and have not earned a 

high school credential), which is an improvement from the 3.1% to 21% drop out rates by 

race/ethnicity in 2006 (Hussar et al., 2020). Although there has been much improvement 

from the overall 9.7% dropout rate in 2006 to 5.3% dropout rate in 2018, these percentages 

still represent 2.1 million dropouts between ages 16 and 24 in 2018. It is possible that a key 
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indication of success in the years following adolescence is the effectiveness of adolescent 

development across the middle school years and the successfulness of the middle school 

transition.  

2.1 Middle School Transition 

Schools are continually pressured to prepare and support their students 

academically, socially, and emotionally for success (Abdulmalik, 2010). School 

adjustments to meet these demands are comprised of academic, procedural, and social 

components, which are influenced by situational and contextual factors (Goodenow, 

1993b), providing both opportunities and challenges for students. It is recommended that 

targeted and specific programming including a different structure might be needed to help 

ensure a successful adjustment to the academic (e.g., amount of homework), procedural 

(e.g., navigating changes), and social aspects (e.g., fitting in, making new friends, getting 

along with others) of school transition (Akos & Galassi, 2004b). However, on the other 

hand, discontinuity in school adjustments and transitions can have a negative impact on 

student performance, including achievement loss and dropping out of school (Mizelle & 

Irvin, 2000; Rice, 2001). Barber and Olsen (2004) highlight that across studies of different 

designs (e.g., anecdotal, theoretical, and empirical), the academic, personal, and 

interpersonal functioning of students decline after transitions to new schools, perhaps due 

to changes in class and school size (typically larger) and the exposure to numerous different 

teachers. 

Although schools may make adjustments in order to address the needs of students, 

the transition to middle school may not be experienced similarly by every student, 

especially by students differing in race or ethnicity. For example, in a study of 173 sixth 
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grade middle school students, Akos and Galassi (2004a) found significant racial/ethnic 

differences in perceived difficulty of the transition to middle school, with Latino students 

rating the transition as more difficult than both White and African American students. 

Additionally, significant racial/ethnic differences on perceived helpfulness of others during 

the transition were present. Latino students reported that middle school counselors and 

family members other than parents were more helpful than what was reported by White 

and Asian students, and felt that other family members were more helpful than what was 

reported by African American students. African American students also perceived middle 

school counselors as more helpful compared to their White counterparts. The researchers 

did not find any significant gender differences in the perception of difficulty of the middle 

school transition. Morales-Chicas and Graham (2017) suggest that the changes in 

representation of the ethnic group that students identify with as they move from elementary 

to middle school may be one of the stage-environment fit mismatches (i.e., the mismatch 

between school environment and student development; Eccles & Midgley, 1989; Eccles et 

al., 1993) for ethnic minority youth, possibly due to the fact that middle schools often are 

a convergence of elementary schools that often provide a less ethnically homogeneous 

atmosphere. This research suggests that experiences of the middle school transition may 

significantly vary by race/ethnicity and warrant specific responsiveness both academically 

and developmentally to foster a successful transition, in particular for Latino and African 

American students, as they represent groups of students with some of the highest dropout 

rates (see Hussar et al., 2020). 

Of particular importance during the transition to middle school is the misalignment 

of instructional practices to the developmental needs of the adolescents at this level of 
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schooling (Anderman et al., 2009; Anderman & Maehr, 1994). Coinciding with the middle 

school transition is a developmental milestone of transitioning from childhood to adulthood 

known as puberty. Puberty carries many physical, hormonal, cognitive, emotional, social, 

and psychological changes (McNeely & Blanchard, 2009; Office of Public Health, 2018). 

In addition to the instructional and developmental changes, the transition to middle school 

offers an opportunity for significant changes in peers, peer group exposure and peer 

experiences (Aikins et al., 2005). The fact that the middle school transition spans both 

significant school and personal change may make this transition particularly challenging 

(Akos, 2002). 

2.1.1 Adolescent Development 

2.1.1.1 Physical Development. Physical changes during puberty include growth 

spurts in height and weight; development of reproductive processes; vocal changes in 

males; breast development, hip widening, and menstruation for females; and changes in fat 

and muscle distributions as adolescents shift from their childhood bodies to their adult 

bodies (McNeely & Blanchard, 2009). These changes represent challenges for adolescents 

as they may begin to start to feel self-conscious, fearful, confused, withdrawn, worried 

about not fitting in, or that they will be treated differently because they don’t look like their 

peers (McNeely & Blanchard, 2009; Office of Adolescent Health, 2018). A study regarding 

concerns about transitioning to middle school for fifth grade students revealed that 

approximately 65% of them were either somewhat or very concerned about undressing in 

front of their peers in the locker room for physical education classes, most prominently a 

concern for female students (Bailey et al., 2015), indicating the heightened self-

consciousness about physical appearance that students, particularly females, are starting to 
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feel. The Office of Adolescent Health (2018) states that those who mature physically at a 

faster rate are more likely to engage in risky behaviors and at the same time, adolescents 

who develop more slowly are more likely to be bullied, teased, or feel excluded. 

2.1.1.2 Cognitive Development. As the brain matures, adolescents process 

information more quickly and efficiently and are able to engage in more abstract and 

critical thinking, advanced reasoning, as well as an increased capacity to think about their 

thoughts and actions, otherwise known as metacognition (McNeely & Blanchard, 2009; 

Office of Adolescent Health, 2018). Many cognitive changes occur during early 

adolescence as the brain is producing new brain cells at a faster rate than many other times 

throughout the lifetime (National Academies of Sciences, Engineering, & Medicine, 2019). 

These changes come with an increase in self-consciousness, an inclination to think that 

they are unique in what they experience or feel, and an increase in capacity to think and 

plan rather than to act on impulse, otherwise known as cognitive control (Anderman et al., 

2009; National Academies of Sciences, Engineering, & Medicine, 2019). The changes in 

cognitive control apply to many areas such as response inhibition, goal setting, working 

memory, and an increase in the capacity to self-regulate (i.e., control one’s own behavior) 

but changes in cognitive functioning may also elicit negative effects such as depression, 

anxiety, or other psychopathologic disorders (National Academies of Sciences, 

Engineering, and Medicine, 2019). The developmental trajectory (positive or negative) that 

these changes take depends on the sociocultural environmental context in which 

adolescents experience these changes (see National Academies of Sciences, Engineering, 

and Medicine [2019] for further and more detailed information on cognitive development 

throughout adolescence). The influence and sensitivity of social and physical 
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environmental contexts on cognitive development reinforce the importance to provide and 

promote positive experiences and situations for adolescents during this developmental 

phase. 

2.1.1.3 Social and Emotional Development. Numerous social and emotional 

learning and development frameworks have been established, each with similar but slightly 

different key domains important for social and emotional development. The Collaborative 

for Academic, Social, and Emotional Learning (CASEL; 2020) and the Johns Hopkins 

Bloomberg School of Public Health (McNeely & Blanchard, 2009) include four common 

domains in which social and emotional development occur during adolescence, including 

self-awareness (what do they feel, think and value), social awareness (empathy, respect, 

and recognizing what other people feel), self-management (goal setting, organization 

skills, and monitoring and regulating emotions), and relationship skills (communication, 

engagement, and the capacity to make friends and get along with others). The CASEL 

framework (CASEL, 2020) identifies responsible decision making as a fifth domain that is 

key to social and emotional learning. They define this domain by the ability to make 

constructive choices about personal behavior and social interactions considering ethical 

standards, safety concerns, and social norms. Social and emotional skills described by these 

domains are tools that are used to manage emotional responses and to positively engage in 

social interactions. 

As adolescents enter middle school, relationship skills are one domain at the 

forefront of their development as their social circles have notably expanded beyond family 

to include people from sports, clubs or organizations, or other activities they may have 

been involved in. Although familial relationships are needed, there is a clear shift in focus 
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towards the importance of peer relationships and relationships with adults outside of their 

families, such as teachers or mentors (Office of Adolescent Health, 2018). Peers provide 

adolescents with an opportunity to form social skills and to develop their identity apart 

from their family, but it is important to note that parents have more influence over their 

child’s risky behaviors than their peers at this stage (McNeely & Blanchard, 2009).  

Though the role of family and parents has significant impact throughout adolescent 

development, peers seem to be an influential support to depend on at school. Aikins et al. 

(2005) found that higher levels of social skills were associated with better quality of 

friendships both before and after a school transition, suggesting that adolescents who have 

developed social skills and friendships prior to a school transition are more likely develop 

behaviors that aid in adapting to the middle school environment and creating positive 

relationships after school transition. As adolescents begin to spend more time with peers, 

form peer groups, and maintain friendships and relationships outside of their families, the 

appearance of cliques, popular kids, and hierarchies of status arise which, in turn, heighten 

the desire to fit in and raise concerns about their social image (Anderman et al., 2009). 

Being popular and well-liked have their perks as adolescents who are both popular and 

well-liked tend to develop a broader range of social skills, they are better able to form 

lasting meaningful relationships and are better able to resolve conflicts within these 

relationships, but, on the other hand, they are also at higher risk to engage in and be exposed 

to risky behaviors based on their peer group membership (McNeely & Blanchard, 2009). 

2.1.1.4 Psychological Development. A pivotal moment arises during adolescence 

when adolescents ask themselves “Who am I?” and begin to develop a sense of self and 

establish their identity through self-concept (what a person believes about themselves) and 
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self-esteem (how does one feel about their self-concept) (McNeely & Blanchard, 2009). 

Adolescents explore and realize who they are, what they are good at, what they value, who 

they want to be and begin to experience intimacy and explore their sexual identity 

(Goodenow, 1993b; McNeely & Blanchard, 2009). Another aspect of psychological 

development is autonomy, in other words, the capacity to independently think, act, and 

make informed decisions for oneself. Autonomy comes in the form of physical autonomy, 

or being able to do things by oneself, and, psychological autonomy, or being able to make 

and follow through on decisions, in addition to moral and value development by 

establishing principles of right and wrong (McNeely & Blanchard, 2009; Office of 

Adolescent Health, 2018).  

As personal identity develops, adolescents desire increased autonomy and the 

capacity to become more independent and self-sufficient. It is important to note that an 

adolescent’s self-concept can be influenced by their identification with their ethnicity and 

the experiences they encounter through that lens (McNeely & Blanchard, 2009). The desire 

to be more independent and self-sufficient is particularly applicable for individuals from 

individualistic cultures who emphasize individual freedom, accomplishments and 

achievements, however, adolescent development in collectivistic cultures, those that 

emphasize individuals’ needs embedded as part of a group, do not necessarily operate in 

the same way. For example, in Rodriguez’s (2007) review on Latino youth development, 

the author stresses that independence from parents and family is a fundamental piece to 

adolescent development and it is not likely to be a benchmark at this developmental stage 

for Latino youth or others from collectivistic cultures, as the importance of family is a 

significant asset for Latino youth and others. A review of youth development research 
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spanning six years of publications in several leading journals, Rodriguez and Morrobel 

(2004) found that only 6.1% of the reviewed journal articles reported data on Latino 

participants and 2.6% solely were Latino participants, reinforcing the fact that there is 

limited knowledge of development and established theoretical foundations for Latino youth 

development, and those of collectivistic cultures. Moreover, they highlight the importance 

of considering the environmental and situational context of culture in understanding 

differences between youth in their adolescent development, especially the role of family, 

community, traditions and assimilation in identity development of Latino youth. Similarly, 

Rodriguez (2007) acknowledges that there is unique phenomenon surrounding cultural 

identity throughout Latino communities that has yet to be fully understood. These reviews 

highlight the opportunity for further research and understanding of the developmental 

needs and benchmarks not only in Latino cultures, but in collectivistic cultures in general, 

and how they differ from the needs and stages in individualistic cultures. 

Although it is not entirely known to what extent the developmental aspects of 

individualistic cultures apply to collectivistic cultures, for individualistic cultures, 

Anderman and Maehr (1994) recognize that thoughts about a possible self, or “aspects of 

the self-concept that represent what individuals would like to become, could become, or 

are afraid of becoming”, could serve as a link between cognition and motivation. 

Researchers have shown that having a negative expected possible self was predictive of 

emotional distress following a school transition (Aikins et al., 2005). In a study of fifth 

grade students who transitioned to sixth grade in the middle school, Chung et al. (1998) 

found a significant increase in psychological distress following the transition to middle 

school for both males and females, indicating general increased difficulties in adapting to 
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school adjustment following the transition. Adolescent developments made during this 

period of grounding can have lasting effects and both positive and negative consequences 

for future endeavors such as education or employment, signifying that this is a crucial phase 

for successful integration into the world. 

2.1.2 Middle School Through the Years 

 The organization, practices, and outcomes in middle schools have evolved in the 

last 40 years. As noted in Eccles et al. (1993), researchers in the late 1980s (e.g., Simmons 

& Blyth, 1987) found that the decline in academic achievement of adolescents when 

moving to a middle school setting, and magnitude of these declines, projected subsequent 

school failure and dropout. In addition, some researchers have found that in contrast to 

adolescents in school settings where there is no distinct transition between primary and 

middle schools, meaning K-8 school settings, students who experienced a transition to 

middle school exhibited lower academic achievement, lower self-esteem, lower perceived 

ability, higher negative attitudes about school, and less encouraging student-teacher 

relationships (e.g., Eccles et al., 1993; Simmons & Blyth 1987). These researchers 

hypothesized that declines were more likely to be present if the social environment did not 

fit psychological needs. Eccles and Midgley (1989) noted that the motivation and 

behavioral declines documented in adolescent middle school students could be the result 

of inappropriate educational environments for these students, and subsequently referred to 

this mismatch between school environment and student development as stage-environment 

fit. Anderman and Maehr (1994) identify this mismatch as a possible source for the decline 

in motivation throughout the middle school years. As discussed above, relationships and 

connections outside of the family become increasingly important during the transition out 
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of childhood, but, the middle school environment in early years may not have provided a 

space for development of such connections as students moved from class to class with 

different teachers and peers, in addition to the type of instruction used in classrooms with 

increasing less time and less opportunity to establish these connections (Anderman et al., 

2009). 

 The importance of fit between the developmental needs of adolescents and the 

facets of the educational environment brought concern that schools were not meeting the 

needs of students, which led to middle school reform in the 1990s (see the Carnegie Council 

on Adolescent Development Turning Points report [1989]). The focus of reform during 

this time was to create smaller learning environments to promote positive student-teacher 

relationships and connection to school by interdisciplinary team teaching and advisory 

programs; teaching challenging and complex material while highlighting developmentally 

appropriate critical thinking skills, interdisciplinary curriculum; scheduling changes to 

include blocks or other flexible scheduling and incorporating cooperative learning and 

flexible grouping; common core of knowledge; reengage families in education; connecting 

schools with communities; and, teacher preparation for the middle school grades including 

adolescent development in addition to a subject-specialty (Anderman et al., 2009; 

Quattrone, 1990).  

Implementation of these ideals identified in the 1989 Turning Points report by the 

Carnegie Council on Adolescent Development seemed to concentrate more on integration 

of organizational change which may have come at the cost of instructional change. In a 

study reviewing a national survey of a random sample of public middle schools, only 30% 

of schools in 1988 used interdisciplinary team organization, increasing to 52% in 1993 and 
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77% by 2001 (an approximate increase of 157% from 1988), but dropped slightly to 72% 

in 2009 (McEwin & Greene, 2011). The authors note the unfortunate decrease, but, open-

ended responses from the 2009 random sample indicate that difficult economic times were 

a large contributor to the loss of organizational teams. At the same time, the percent of 

schools providing 10 common planning periods per week for team teachers decreased 13% 

from 2001 (41%) to 2009 (28%). In addition, there was a 14% decrease in schools reporting 

daily uniform scheduling periods from 86% in 1993 to 72% of middle schools in 2009, 

which is disheartening given the established importance of flexible scheduling and 

programmatic grouping for middle schools. Regarding advisory programs, 53% of schools 

provided programs in 2009, which is an increase from 39%, 47%, and 48% in 1988, 1993, 

and 2001, respectively. The percent of schools providing advisory programing is also 

disappointing, given the established importance of advisory periods throughout middle 

school literature, yet only about half of middle schools in the United States have such 

programs. 

 Coinciding with the national study of a random sample of middle schools, McEwin 

and Greene (2011) conducted a second national survey of Highly Successful Middle 

Schools (HSMS), which included middle schools that received national recognition for 

excellence. The differences between the HSMS in this survey and the randomly sampled 

middle schools in the survey—who are thought to represent the general population of 

middle schools in the United States—are stark. The results from the HSMS survey 

indicated that 90% of schools in 2009 incorporated interdisciplinary team organization, 

compared to the 72% in the random sample survey. In the study of HSMS, 40% of schools 

provided 10 common planning periods per week for team teachers compared to 28% in the 
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2009 random sample study. Regarding daily uniform scheduling periods, 45% of schools 

in the HSMS study reported having these, compared to 72% in the 2009 random sample 

study. Lastly, 65% of HSMS reported having advisory programs, whereas 53% from the 

random sample reported advisory program implementation. See McEwin and Greene 

(2011) for further contrasts on teaching strategies, scheduling plans, curriculum, grouping 

practices, and teacher preparation. Although school reform has improved middle school 

practices across the 1990s and 2000s, as evidenced by the results of the random sample of 

middle schools, it is clear that the middle schools identified as exemplary have 

implemented the ideals with increased fidelity in ways that further support the widespread 

effective recommendations to be successful and provide a developmentally appropriate and 

responsive environment that promotes success for middle school students.  

2.1.3 Successful Transitions 

As the potential for turmoil increases throughout adolescence, many students 

experience a successful transition into middle school. Successful transitions usually have 

not been driven by individual students themselves, but have been driven by many factors 

influencing their adolescent development and positive experience both prior to and during 

the transition to middle school. At least 70% of students completing a survey after the 

transition to middle school said that parents (93%), friends (80%), and teachers (71%) were 

the most influential in assisting in the transition (Fite et al., 2019). Those adolescents most 

likely to have a positive transitional experience are those who are confident about 

themselves, confident about their learning, and those who experience classroom and school 

environments that encourage and support learning, understanding, and foster supportive 

interpersonal relationships (Anderman et al., 2009). Classrooms and schools that promote 
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learning and understanding are inclusive of the ideals for middle schools mentioned above 

where teachers have expectations for all students and include learning activities that are 

challenging, complex, valued, relevant, include cooperative learning to facilitate 

connections between peers, and are sufficiently prepared. The student-teacher relationship 

introduces a close emotional and nurturing role within the school setting, creating an 

avenue for positive adjustment and development of interpersonal skills (Tillery et al., 

2013). One predictor of student social and emotional well-being and student achievement 

is engaging in and being a part of classrooms where teachers who are prepared, confident, 

and knowledgeable in course material and delivery, aware of the adolescent developmental 

processes, and have perceived administrative support (Anderman et al., 2009). 

In addition to positive relationships with adults at school, relationships with peers 

can help to foster a successful transition. A study of sixth grade students that spanned into 

seventh grade, followed up on measures after the transition to middle school and found that 

63% of students named a new best friend following the transition to middle school but 79% 

still indicated that their best friend in sixth grade was still considered their closest or good 

friend following the transition to middle school (Aikins et al., 2005). The researchers 

emphasized that adolescents with higher quality friendships, that is, friendships that 

included more openness, warmth, and intimacy, were more likely to be maintained after 

the transition. The results of this study demonstrate the importance of creating quality and 

stable peer relationships before transitioning to a new environment to be able to provide 

the social and emotional support during and after the transition to influence both 

friendships and adjustment to the new school environment.  
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Another research team that examined the effects of peer support, school 

connectedness, teacher connectedness, and parent-family connectedness and support on 

ratings of the ease of school transition found that when taken together, peer support was 

the only significant predictor for students in expecting an easy or somewhat easy transition; 

parental presence was the most predictive of a positive transition experience versus 

transition expectation (Waters et al., 2014). More generally, when each of the areas of 

support were examined separately by transition difficulty level, students with greater 

support in all of these areas had increased odds of expecting the transition to be easier 

rather than more difficult. The significance of this finding is peer support and relationships 

seem to be of utmost importance prior to the transition to help set positive expectations of 

the transition. 

Academically and socially, one aspect that may help foster a positive and more 

successful transition and commitment to school is student participation in extracurricular 

activities, as it may be a protective factor that impacts both achievement and psychosocial 

adjustment (Akos, 2006; Anderman et al, 2009; Wormeli, 2011). Extracurricular activities 

provide students with an opportunity to connect with peers and establish friendships that 

may help offer support during the transitional period. Interscholastic athletics typically 

begin in seventh and eighth grade, but students who enter a middle school at sixth grade 

may not have the opportunity to participate during their transitional year. Increasing the 

opportunity for extracurricular participation for sixth grade students at a middle school is 

one way to implement systematic change that supports student achievement and 

development. Another prominent aspect for a successful transition and to possibly serve as 

an indicator of actual success is a student’s feelings of connectedness to school (Akos, 
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2006; Akos & Galassi, 2004a), of which participation in extracurricular activities and 

establishing and maintaining positive student-peer and student-teacher relationships 

contribute to a stronger connection to school. By assuring that (a) classes are a good match 

for the student preparedness in the class, (b) teachers understand students, and (c) students 

have a role in their path to success is crucial in addressing a student’s school connection 

and a successful transition to middle school (Wormeli, 2011). School connectedness is 

discussed further in Section 2.2.  

In addition to connections to others at school, a variety of procedural and 

programmatic implementations have been designed and integrated into a student’s routine 

to encourage and facilitate a positive experience during school transitions. These include 

homeroom advisory periods, physical proximity of classrooms, building tours, and 

orientation (Akos, 2006; Anderman et al., 2009). In a study of sixth grade students 

regarding what could be done before moving to a new school environment, 25% of students 

indicated that more discussions about middle school while they were in elementary school, 

particularly regarding the positive aspects of middle school (16%), better preparation 

regarding homework and organizational skills (13%), and a tour (11%) would help ease 

the challenges related to transitioning to a new school (Akos & Galassi, 2004b). After 

transitioning to middle school, these students reported that school staff should be 

welcoming and encouraging, in addition, they wanted an opportunity to talk about the 

transition and have tours. Students in a longitudinal study on student perceptions from 

grade 5 to the middle school transition in grade 6 grade indicated that expectations and 

responsibilities, particularly surrounding rules and procedures, were among the most 

important things to tell students in grade 5 in order to prepare them for the new school 
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environment (Akos, 2002). Researchers have indicated that increased academic 

achievement and a sense of efficacy can be prompted by learning self-regulatory skills (i.e., 

ability to control one’s behavior; Dembo & Eaton, 2000). Anderman and Midgley (1998) 

suggest that teachers can help students develop these self-regulatory skills by providing 

limited choices of acceptable options, breaking down large tasks into more manageable 

pieces, and have students monitor their own progress with provided guidelines. As seen as 

part of the school reform in the middle school movement, Cauley and Jovanovich (2006) 

highlight the usefulness of comprehensive transition programs with a variety of features 

that meet the academic (e.g., course selection, amount of work, getting help), procedural 

(e.g., location of lunchroom, locker, classes, and how to open lockers), and social (e.g., 

school safety, friendships, getting along with peers, and dealing with peer pressure) needs 

and concerns of students, parents, and teachers in making a successful transition to middle 

school. 

2.1.4 Challenges to Transition 

Although some students transition to middle school with relatively positive 

experiences, others experience declines and challenges throughout and following the 

transition. A survey of sixth grade students a couple of months after their transition to 

middle school indicated that approximately 29% of students thought that the transition was 

either somewhat or very difficult (Fite et al., 2019). In other words, almost 3 in 10 students 

thought middle school adjustments were difficult. Students who are at risk for academic or 

behavioral difficulties throughout the transition are often those who begin with difficulties 

and those who identify as females, especially those who experience early pubertal 

development as they are more likely to have lower self-esteem and engage in risky 
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behaviors (Anderman et al., 2009; Chung et al., 1998). Aikins et al. (2005) found that 

adolescents who have greater negative expectations about themselves are at risk for greater 

emotional distress (e.g., greater difficulties coping, depression, etc.) and lower levels of 

school adjustment following the transition to middle school. A study of fifth grade students 

transitioning to sixth grade in the middle school found significant decreases in academic 

achievement following the transition, particularly for males in this study (Chung et al., 

1998). The exact age at which adolescents enter puberty and begin to experience 

developmental changes is different for each student and has different impacts on their 

personal development, but what this research demonstrates is that preparations for middle 

school transitions should occur well in advance of the transition in order to best prepare 

students as they developmentally mature. 

Following the transition to middle school, generally, relationships between students 

and their teachers seem to deteriorate, and consequently, these transitions into less 

supportive classroom environments have a negative impact on adolescent motivation, 

particularly in subject-matter courses where student perceived teacher support is low 

(Eccles et al., 1993). Classroom and school environments that comprise more competitive 

environments in which a student’s progress is made public and compared to peers and 

where teaching practices are more teacher centered, exhibit high demand and stress, 

minimize independence, inconsistent, or inflexible are more likely to result in negative 

transitional periods (Anderman et al., 2009). The challenges that students face during 

school transitions could inhibit a student’s ability to connect to adults and teachers in their 

schools. Adolescents who are most at-risk (i.e., ethnic minorities, lower performing, low 

socioeconomic status) may have greater potential to benefit from adult relationships at their 
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schools, particularly during the time of transitions and adjustment as teachers and other 

adults may provide the tools needed to navigate the school transition (Tillery et al., 2013). 

A challenge for teachers with academically struggling students is the determination and 

understanding of student beliefs about their own ability as they can unknowingly display 

and communicate their own attitudes about whether ability is a fixed or malleable trait 

(Anderman & Midgley, 1998).  

In addition to an increase in adult relationships outside of the home, adolescence is 

a time when peer relationships are becoming more important than they were previously 

and when transitioning to a new school environment takes place, likely so will a change in 

peers. Generally, behavioral issues can often arise during and after major events, such as 

school transitions, but can be elevated when students interact with new peer groups after 

the transition (Anderman et al., 2009). In a study of fifth grade concerns about entering 

middle school, Bailey at al. (2015) found that approximately 50% of students had 

apprehensions about peer pressure to drink or smoke and bullying; particularly this was of 

greater concern for female students. Students who did not have the social skills or 

opportunity to create high quality friendships prior to the transition may experience 

disrupted relationships in which they do not have relationships with peers to rely on for 

support during the transition and may need to put forth more effort to rebuild peer 

relationships following the transition; but this endeavor may hinder success in school 

adjustment (Aikins et al., 2005). Bailey et al. (2015) also found that inner-city students had 

greater concerns about making new friends and belonging to the right groups than did 

suburban students. It has been documented that, particularly for sixth grade Latino students, 

ethnic incongruence, or a decrease in the representation of one’s ethnic group, in the 
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transition from elementary school to middle school was associated with lower school 

connectedness and academic achievement (Morales-Chicas & Graham, 2017). 

Furthermore, they found that when the decrease in representation from elementary to 

middle school was steep, students in non-diverse schools (i.e., one of the major ethnic 

groups was a numerical majority, or at least 50%, and no other ethnic group surpassed 

25%) felt less school connection and had lower GPAs than students in diverse middle 

schools. More generally, experiencing a decrease in “people like me” as students enter a 

new school environment can negatively impact a student’s school adjustment, and as 

Morales-Chicas and Graham (2017) point out, there are less students who are similar to 

oneself for support, security, and developmental validation during a time when race and 

ethnicity take on an enhanced significance. 

Substantial changes in educational settings may include new physical spaces; 

unfamiliar peers and non-parental adults; what and how they are taught; increased 

workload; less adult monitoring; and, differing expectations, norms, and rules, all of which 

may lead to a complete disconnection from school (Akos, 2002; Anderman et al., 2009; 

Barber & Olsen, 2004; Cauley & Jovanovich, 2006; Grossman & Cooney, 2009). Several 

researchers suggest that numerous negative student outcomes can stem from unsuccessful 

adaptation including an increase in absences, tardiness, missing assignments, social 

isolation and decrease in motivation, self-esteem, participation in school and 

extracurricular activities, monitoring from teachers, support from school personnel, and 

desire for, and attitude towards, school, in addition to increased anticipation, anxiety (e.g., 

getting lost), discipline problems (e.g., bullying, failing to get to class on time), and stress 

(Akos, 2002; Akos & Galassi, 2004a, 2004b; Anderman et. al, 2009; Anderman & Maehr, 
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1994; Barber & Olsen, 2004; McCallumore & Sparapani, 2010; Reyes et al., 2000). 

Adolescents who experience a great deal of stress with the many facets of change tend to 

be lower achieving, show decreased motivation, higher anxiety towards school, lower 

school connection, and eventually drop out of school (Cauley & Jovanovich, 2006; 

Goldstein et al, 2015). Generally, increased levels of stress and anxiety hold for students 

regardless of gender, this is of particular concern for females as they were found to 

experience higher levels of stress about the transition to middle school as well as higher 

levels of school and performance anxiety, even though they were more academically 

inclined, when compared to their male counterparts (Goldstein et al., 2015). Furthermore, 

Anderman and Maehr (1994) stress the importance of decreasing motivation during the 

middle school year, citing research with specific changes between sixth and seventh grades, 

including decreases in motivation, perceived ability, and attitudes towards school, but also 

domain-specific attitudes. Given the timing of the shift in attitudes, beliefs, behaviors, and 

performance, this would indicate that decreases in motivation are not entirely internal as a 

function of puberty, but also are likely associated with contextual and environmental 

factors (Eccles & Midgley, 1989; Simmons & Blyth, 1987).  

The importance of proactively addressing these undesirable outcomes may have 

more of an impact earlier in the academic years of a student. Early adolescence is a time 

when the perceptions of students about who they are and where they belong is still 

malleable and particularly vulnerable to positive and negative influences (Goodenow, 

1993b). Developmentally, students in early adolescence are more susceptible to being self-

conscious, sensitive to social comparisons, and demonstrate a higher interest and need for 

positive and supportive relationships from both peers in the classroom as well as from non-
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parental adults, such as teachers and administrators they encounter at school (Anderman, 

2003). A student can be influenced positively or negatively depending upon personal 

experiences and the influences of others. It is important that teachers and other adults at 

schools are prepared for the outcomes of transitional changes, more specifically, they 

should anticipate the transitional challenges students will encounter and acknowledge that 

not all students will naturally adjust when faced with an entirely new school environment 

(Anderman et al., 2009).  

2.2 School Connectedness 

As discussed previously, feelings of belonging and self-esteem are part of the basic 

needs in life. Fulfilling these needs can lead to greater success and achievement through 

feelings of confidence, respect, capability, and sense of worth (Maslow, 1943). In the social 

context of education, one prominent facet is a student’s school connectedness; in other 

words, the perception and degree to which students feel accepted, valued, respected, and 

supported by peers and non-parental adults (Goodenow, 1993b). A connection to school 

and in school is more than simply fitting in, there is a need to feel one’s own importance 

and perceive that other members in the school community can be relied upon for a sense 

of attachment and security to that school community (Hamm & Faircloth, 2005). This sense 

of community or belonging is essential in attempting to understand students’ behaviors and 

performance (Osterman, 2000). The social aspect of school connectedness, or 

psychological membership, strongly influences the motivation that students have for 

school (Goodenow, 1993b). In a qualitative study, Bouchard and Berg (2017) suggested 

that both teachers and students (grades 4 through 7) mutually recognize the importance of 

school connectedness. Students in their study described school connectedness as being 
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foundational and key to success in other aspects of school, such as learning and connecting 

with others in the classroom. Validating the importance of school connectedness, a 

concentrated effort at a middle school in California has shown that earlier attempts to create 

a connection to school for both students and their families prior to entering the transition 

period has influenced the strength of a student’s school connection and their motivation to 

learn once they reach middle school (Baker & Narula, 2012). 

School connectedness, outlined by the Centers for Disease Control and Prevention 

(CDC; 2009), is a student’s belief that others in their school, both peers and adults, care for 

them. The CDC also categorizes school connectedness as a protective factor. That is, 

behaviors, situations, or characteristics, which may be of a student or of an environment in 

which a student interacts with, that lessen the effects of stressors, help students to avoid 

risky behaviors or situations, and encourages healthy social and emotional competencies 

to succeed. Therefore, when students feel connected to a school, they are more likely to 

succeed and make healthy choices. The CDC lists four factors that can increase a student’s 

school connectedness: (a) adult support (perceiving that adults care about them at their 

school); (b) belonging to a positive peer group (having a stable network of peers); (c) 

commitment to education (having a belief that school is important for their future and 

adults are invested in them); and (d) school environment (student perceptions can be 

influenced by the physical environment and psychosocial climate). 

Particularly in recent years, the psychological and emotional wellbeing of students 

has been of utmost importance in schools due to the heightened occurrences of depression, 

suicide, and anxiety among students, most notably in younger years (Allen & Kern, 2017). 

Students who exhibit mental illness or distress tend to socially struggle with acceptance 
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from others as well as belonging. Those who are in need of the most support may be the 

most likely not to receive it, which may have implications on the student’s ability to 

connect to school, and further, their success in navigating school adjustment (Allen & 

Kern, 2017). 

2.2.1 Variables Related to School Connectedness 

The presence and degree of a student’s connection to school has been shown to be 

significant during the adolescent years (Anderman, 2003). Many factors have been 

identified that relate to school connectedness including extracurricular activities, academic 

motivation, mental health, gender, and race and ethnicity. Social-emotional characteristics, 

such as self-efficacy and self-esteem (Maslow, 1943), relate to school connectedness in 

that they influence the ability of a student to create positive relationships (Slaten, et al., 

2016). Broadly, components that seem to influence school connectedness the most are 

academic, demographic, psychological, risky behavior, adult, peer and family 

relationships, extracurricular activities, and school environment. 

 2.2.1.1 Academic. School connectedness has been shown to be positively 

associated with academic predictors such as motivation, engagement, and academic self-

efficacy (Allen & Kern, 2017; Goodenow & Grady, 1993; Osterman, 2000). The CDC’s 

(2009) report also indicates that strong school connectedness is associated with positive 

academic habits such as attendance, staying in school longer, higher grades, and higher test 

scores. There is a tendency for students who feel accepted by peers and teachers to be more 

academically inclined, whereas those who experience rejection are typically low achieving 

students, have more classroom behavioral problems, and are more likely to drop out 

(Osterman, 2000). A study examining the association between school connection, 
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academic hardiness (i.e., commitment, control, and challenge), and academic achievement 

documented that students with greater school connection put forth more effort and 

engagement when confronted with academic challenges whereas students with low or no 

connection are more likely to give up on academic tasks if they find it challenging, resulting 

in poor academic performance (Abdollahi & Noltemeyer, 2018). Anderman (2003) found 

that grade point average (GPA) positively predicted a student’s school connectedness, in 

addition, students who viewed their classes as task goal oriented exhibited stronger school 

connection. Moreover, Sari (2012) found that there are differences in the degree of student 

connectedness depending upon the level of academic achievement, as measured by GPA.  

 2.2.1.2 Psychological. School connectedness influences both psychological and 

behavioral functioning (Tillery et al., 2013) and has been shown to be positively associated 

with psychological well-being outcomes, such as happiness, adjustment, self-esteem and 

identity (Allen & Kern, 2017). As cited in Allen and Kern, other researchers have shown 

that a lack of connectedness has links to anxiety, depression, and suicidal thoughts. Both 

school connectedness and family support are factors that embody qualities of two different 

but essential environmental contexts that support adolescent development, therefore, these 

two factors can be expected to play a prominent role in adaptation for adolescents and 

young adults when faced with stressors (Ozer, 2005), such as transitions and changes in 

school. After family support, school connectedness was the most important protective 

factor against emotional distress, eating disorders, and suicidal intentions (Blum et al., 

2002; Resnick et al., 1997; Resnick et al., 1993). Grade six students with higher self-esteem 

and better general health were seen to have significantly more positive school connection 

than those with lower self-esteem and those with worse general health (Ma, 2003). A key 
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factor in understanding the health of adolescents is to identify the perceived caring and 

connectedness to others that adolescents feel. 

 2.2.1.3 Risky Behaviors. The National Longitudinal Study of Adolescent Health 

research team surveyed students from 7th to 12th grade to gain a better understanding of the 

impacts that different social contexts (families, peers, communities, etc.) and protective 

factors have on the health-related behaviors of adolescents. In an analysis of student survey 

responses, Resnick et al. (1997) indicated that family and school factors, such as parent-

family connectedness and school connectedness, were protective against all but one risky 

behavior that was observed in the study. In other words, family and school connectedness 

are associated with lower levels of risky behaviors and are significant factors to consider 

during the developmental period of individuals in the early adolescent years. They also 

found that school connectedness was the strongest factor in the decrease of substance use, 

absenteeism, sexual behaviors, violence, and other risky behaviors (e.g., drinking and 

driving, not wearing a seat belt). In accordance with the results found by Resnick et al., 

Battistich and Hom (1997) found that increases in school connection resulted in lower 

levels of risky behaviors as well (e.g., drug use, delinquency, and victimization).  

2.2.1.4 Adult Relationships. A student’s connectedness to school gives insight into 

a student’s perception of where they fit in the social context of the school environment 

(Anderman, 2003). Although students may feel a stronger connection to school when they 

see school staff dedicating their time, interest, attention, and emotional support to them 

(CDC, 2009), one key component in understanding a student’s connectedness or disconnect 

from school in terms of a classroom environment may lie in the teacher-student relationship 

and the perceived support from teachers (Anderman, 2003; Bouchard & Berg, 2017). The 
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quality of student relationships with their teachers may influence feelings towards school 

and their coursework, which challenges the idea that engagement and poor performance is 

intrinsic or a result of other factors and directly implicates the school’s role, via teachers-

student relationships, in student engagement over and above family and peer contributions 

to engagement (Osterman, 2000). Researchers suggest that a connection to teachers may 

be just as protective against risky behaviors as connection to parents (McNeely and 

Blanchard, 2009).  

Students’ perceptions of educational experiences, more than reality, influence their 

motivations for school (Anderman & Midgley, 1998). For example, a student’s perceived 

change in teacher support from sixth to seventh grade significantly predicted negative 

effects in psychological functioning (e.g., self-esteem, depression, loneliness) and 

interpersonal functioning (e.g., social initiative with teachers and peers, deviant peer 

associations, and parent-child conflict), in addition to a decrease in school performance 

(Barber & Olsen, 2004). In another study, responses from students indicated that students 

who perceive less teacher and administrator support display a decrease in their fondness of 

school (Kennelly & Monrad, 2007). Students who experience biased or differential 

treatment based on characteristics outside of their control such as race or ethnicity, gender, 

class, or ability, can be considerably undermined by teacher support, particularly if it 

begins early in the school years and compounds as they progress, and subsequently affects 

their school connection in negative ways (Osterman, 2000). Conversely, in examining 

change in school connection over time from sixth grade to seventh grade, Anderman (2003) 

found that students who indicated that their teachers fostered mutual respect between peers 

in their classrooms reported less negative change in school connection. Adolescents who 
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feel supported by teachers and other adults in their schools and perceive that they are cared 

for by these individuals are more likely to be engaged in their school activities (CDC, 

2009).  

2.2.1.5 Peer Relationships. Hamm and Faircloth (2005) state that friendship, 

which brings tangible and emotional support and assistance, plays a pivotal role in school 

connectedness in that it may influence the experiences a student has in inclusion or 

exclusion from group acceptance from peers. Students who reported a lack of belonging 

associated this absence largely to their perception of a lack of acceptance from peers 

(Hamm & Faircloth, 2005). Students, and adolescents in general, are influenced by their 

friends and peers, including the characteristics of the social groups they assimilate with 

such as social competence and engagement in school activities or homework (CDC, 2009). 

If their peer group members engage in disruptive behavior (e.g., bullying), students are less 

likely to participate in school related activities and as a consequence, have lower levels of 

school connectedness (CDC, 2009).  

In a study of differences between seventh and eighth grade students, Ryan and 

Patrick (2001) found that that the social efficacy (i.e., ability to get along well with their 

peers) of eighth grade students was significantly higher than when they were seventh grade 

students, providing an indication that when students are in the highest grade in the school, 

they are more confident in their social abilities with their peers. Trusting friendships and 

feelings of companionship lead to higher levels of school connectedness (Bouchard & 

Berg, 2017). Relatedly, Goodenow and Grady (1993) found that, in comparison to 

adolescents in suburban schools, urban students displayed lower levels of connection to 

others in their schools and less certainty that their friend group valued school success, 
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subsequently leading to lower levels of school connectedness. Peer relationships, second 

to relationships with teachers, may be more important for females than for males in support 

of a student’s school connection as it was the second most predictive variable in school 

connectedness for females and third for males (Uslu & Gizir, 207). At a time when students 

are relying more on peers and creating these relationships, it is clear that there is an effect 

on feelings of connection to school. 

2.2.1.6 Family Relationships. Even though adolescence is typically a time of 

gaining independence from family and more attachment to peers in individualistic 

communities and cultures, the presence of family support and familial relationships is an 

important piece of the puzzle to experiencing positive outcomes (Animosa et al., 2018). 

Family involvement maintains a pivotal influential role in student perceptions and behavior 

which can positively have an effect on a student’s sense of school connection by helping 

to foster relationships with teachers and peers (Osterman, 2000). In a study of middle 

school students in Turkey, Uslu and Gizir (2017) found that parental involvement at school 

was significantly predictive of school connection for males whereas parental involvement 

at home was predictive of school connection for females, but overall, both involvement at 

school and home was positively associated with school connection. As mentioned 

previously, Resnick et al. (1997) found that parent-family connectedness was protective 

against all risky behaviors (e.g., emotional health, violence, and substance use) except one, 

history of pregnancy. In addition, parental presence at important family touch points during 

the day, being involved in shared activities, and having high expectations for academic 

achievement were protective against emotional distress for middle school adolescents. 

2.2.1.7 Demographic Variables. Research has shown that students may 
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experience differences in school connectedness based on gender, race/ethnicity, 

socioeconomic status, ethnic congruency in the school, and school location. Previous 

studies have demonstrated that sense of school connectedness is higher in females than in 

males (Akos & Galassi, 2004a; Goodenow, 1993b; Goodenow & Grady, 1993; Ma, 2003; 

Niehaus et al., 2012; Sari, 2012). Sari (2012) found that students of lower socio-economic 

status had the lowest mean score on the sense of belonging scale used in their study. 

Goodenow (1993b) indicated that suburban students had a stronger sense of school 

membership, perhaps because they lived in a more homogenous community and, in 

general, in more highly educated families; and that the status of belonging to the majority 

ethnic group within the school was associated with higher levels of belonging. More 

recently, Espinoza et al. (2019) found that for sixth grade Latino students who experienced 

peer victimization (already a factor contributing to a lower school connection) and were 

enrolled in a school that had lower numbers of same-ethnic peers, experienced lower school 

connection and demonstrated less academic engagement as rated by their seventh-grade 

teachers. In addition, Karl et al. (2016) found that when ethnic majority at the school was 

accounted for, most students of color ethnic groups did exhibit higher levels of school 

connectedness, however, schools with a non-White majority did not experience higher 

school connectedness compared to schools with a White majority. Regarding the location 

of schools, Freeman and Anderman (2005) found that in comparison to urban schools, 

teachers of rural schools had higher levels of efficacy for teaching, were retained longer, 

and had classrooms that felt more mutually respectful, which are characteristics that would 

support higher levels of school connectedness.  

2.2.1.8 Extracurricular Activities. Generally, researchers have found that 
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participation in extracurricular activities is associated with a greater sense of school 

connectedness (Bouchard & Berg, 2017). Akos (2006) suggested that although all students 

may benefit from participation in extracurricular activities, this can be particularly salient 

for students who either are new or do not identify with their school in increasing their 

school connection. In a study of sixth grade students in a middle school, Akos (2006) found 

that students who did not participate in extracurricular activities experienced significantly 

lower feelings of school connection than students who participated in two or more 

extracurricular activities, in addition to achieving significantly higher GPAs. 

2.2.1.9 School Environment. For students at all grade levels, positive school 

environments, such as perceived support in classroom communities from peers and 

teachers and facilitation from teachers in the development of their connection, are essential 

for students to perceive support and lend themselves to positive academic outcomes 

including school retention and participation (Akos & Galassi, 2004a; McMahon et al., 

2009; Tillery et al., 2013). Healthy and safe school environments, those which foster 

supportive psychosocial climates (e.g., discipline, classroom management, participation 

opportunities), both enrich and support a positive school connection (CDC, 2009). 

Osterman (2000) suggests that three aspects of classroom practices have substantial impact 

on school connection: (a) methods of instruction (i.e., cooperative learning and dialogue); 

(b) teacher support (i.e., students must experience respect and a feeling of being cared for 

and valued by others); and (c) authority relationships between teachers and students (i.e., 

a feeling of independence supports development of a sense of school connection because 

students are more likely to accept authority and appropriate classroom social behavior). In 

a study of students attending high poverty middle schools, Niehaus et al. (2012) found that 
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student perceptions of school support significantly decreased across three time points in 

sixth grade. Moreover, those who reported growth in schools support across their sixth-

grade year had higher academic achievement than students who reported more than average 

declines in school support. Researchers of this study denote the importance of perceived 

school support in predicting student GPAs, suggesting that school support may be 

protective against negative aspects of the middle school transition. 

2.3 Problem Statement 

The middle school transition evidence illustrates the difficulties and challenges that 

students face when encountering school environments. Adolescence is a perplexing period 

in one’s life where many changes are likely to occur at the same time, including a change 

to a new school environment and the myriad of developmental milestones associated with 

puberty. Research suggests that providing the tools—academically, procedurally, and 

socially—to navigate the transition is key to a successful experience. 

Students experience the transition and subsequent adjustment in different ways. 

Adolescents who mature at a faster rate than their peers are more likely to engage in risky 

behaviors whereas those who progress more slowly are at risk for bullying and social 

isolation (Office of Adolescent Health, 2018). Students who think more negatively about 

the future and their ability are more likely to experience emotional distress and lower levels 

of adaptation in the transition. The added stress that this may bring could contribute to 

lower academic achievement, decreased motivation, higher anxiety and lower school 

connection. Researchers also found that racial/ethnic differences exist, most significantly 

for Latino students, in how difficult the transition is perceived to be, who is the most helpful 

during this transition period, and the negative effects of ethnic incongruence. The 
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implications of not adequately responding to racial/ethnic differences are important to 

consider. From fall 2000 to fall 2017, the percentage of elementary and secondary public 

school students who were White decreased from 61% to less than half at 48% and is 

predicted to further decrease to 44% by fall 2029; meanwhile, the percentage of Latino 

students in public school in the United States increased from 16% in fall 2000 to 27% in 

fall 2017 and is predicted to rise in years to come (Hussar et al., 2020). Additionally, the 

percentage of non-White public elementary and secondary school students enrolled in 

schools with at least 75% minority enrollment in 2017 ranged from 20% for those of two 

or more races to 58% and 60% for African American and Latino students respectively. In 

other words, the potential for students to be enrolled in schools where they may experience 

ethnic incongruence is not nominal and should be of concern for lower school connection 

and achievement. 

Not all is lost when students are transitioning to middle school. Building students’ 

confidence and self-esteem have been identified as aiding students in their ability to adjust. 

Providing opportunities for students to develop and gain social skills leads to stronger peer 

relationships and the ability to establish the ever important quality of friendships that they 

can rely on for support when needed. Developing and maintaining a support network of 

parents, friends, and teachers was one of the most influential things students could do to 

ease the challenges and stress of transitioning.  

The relationships with family, peers, teachers, and other school staff can also 

strengthen an adolescent’s commitment and connection to school. Higher levels of school 

connectedness are beneficial and indicative of a more positive experience throughout the 

middle school transition process, as long as efforts to establish this connection begin early 
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enough. Factors that can contribute to a higher sense of school connectedness are the 

perceived support of adults at their schools, support of peers and the quality of these 

relationships, and family support. Lack of school connection can have adverse effects and 

be detrimental to health with increased anxiety, depression, risks of dropping out in the 

future due to maladjustment, lower academic achievement, and increased potential for 

engaging in risky behaviors, among others. 

Researchers have found that the extent to which students feel accepted, valued, 

respected, and supported can set the stage for determining connection, therefore it is 

imperative to foster and provide environments in classrooms and school settings for 

students to sense they are cared for. Many positive results have come from feeling 

connected such as increased motivation, engagement, and higher academic achievement. 

Several studies have highlighted the role of demographic background characteristics of 

students and schools in development of school connectedness. Females have been found to 

experience greater school connection, even though they may exhibit higher levels of 

anxiety and worry. Students of lower socioeconomic status were less connected to school. 

Suburban students reported stronger levels of school connection, perhaps due to more 

homogenous student enrollment at their schools. There may also be differences between 

race/ethnic groups with ethnic minority students experiencing less connection to school 

due to ethnic incongruency, in other words, entering a new school environment where less 

people look like them. Moreover, one research team (Goodenow, 1993b) found that 

belonging to the school’s majority ethnic group was associated with higher levels of school 

connection. 
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Many researchers have focused on the middle school transition and school 

connectedness, including longitudinal and qualitative studies following student perceptions 

in some combination before, during, and after transitioning to middle school, but few 

researchers have focused on differences of school connectedness and academic 

achievement of students at the same time point in differing school settings. The purpose of 

the current study was to examine the impact of a student’s sense of connection to school, 

or school connectedness, and its association with other factors found in previous studies, 

such as academic achievement, gender, ethnicity, ethnic congruency in the school, 

socioeconomic status (SES), family support, and school location. The current study aimed 

to replicate some of the associations found in the aforementioned studies regarding a 

student’s sense of connection to school. In short, the school connectedness of students is 

evaluated in relation to individual characteristics and academic achievement (as measured 

by GPA) using a large survey dataset from Minnesota that includes responses from students 

in sixth grade in differing educational settings including primary (i.e., elementary) school 

or a middle school. 

In this study, I focused on the following research questions and hypotheses: 

1. Do students who have experienced a transition to middle school have different 

levels of school connectedness and academic achievement compared to 

students in the same grade at a primary school who did not transition? 

a. Hypothesis 1: School connectedness of students who transitioned to a 

middle school will be lower than the connectedness of students at a 

primary school. 
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b. Hypothesis 2: Students who have experienced transitioning and being 

at a new school will have lower academic achievement than those who 

have not. 

2. Does gender have an effect on school connectedness and academic 

achievement? 

c. Hypothesis 3: Males will have lower levels of school connectedness 

than females. 

d. Hypothesis 4: Males will have lower levels of academic achievement 

than females. 

3. Does being a member of the majority ethnic group at a school have an effect on 

school connectedness and academic achievement? 

e. Hypothesis 5: Students who are members of the ethnic majority group 

at their school will have higher levels of school connectedness than 

ethnic minority students who are not members of the ethnic majority 

group. 

f. Hypothesis 6: Students who are members of the ethnic majority group 

at their school will have higher levels of academic achievement than 

ethnic minority students who are not members of the ethnic majority 

group. 

4. Does family support have an effect on the school connectedness of students? 

g. Hypothesis 7: Students with higher levels of family support will exhibit 

higher levels of school connection. 
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5. Does school connectedness have an effect on academic achievement of 

students? 

h. Hypothesis 8: Students with higher school connectedness will have 

higher levels of academic achievement. 

6. How do differences in categorization of school-type (e.g., primary or middle 

school) affect results from the HLM models? 

i. Hypothesis 9: The more distinguishing the categorization of primary 

and middle schools, the more likely differences will be seen.  
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Chapter 3: Methodology 

In this study, I examined the effect of a student’s school connectedness and its 

association with factors found in previous studies, such as academic achievement, gender, 

ethnicity, ethnic congruency in the school, socioeconomic status (SES), family support, 

and school location. The analyses and methodology of this study were twofold. The main 

analyses focused on the substantive research questions regarding school connectedness, as 

well as the transition experience and academic achievement of students, see research 

questions 1 through 5 in Section 2.3. The methodological approach of this study aimed to 

determine how slight changes in categorization of schools labeled as primary and schools 

labeled as middle affect these results, see research question 6 in Section 2.3. In this chapter, 

I provide summaries of the data, measures and variables, procedures for analyzing the data, 

and an overview of the methodological approach to this study.  

3.1 Data 

This study entails a secondary data analysis of the Minnesota Student Survey 

(MSS) database. The MSS includes questions regarding school climate, bullying, out-of-

school activities, healthy eating, emotional health, substance use, sexual behavior, and 

connections with school and family that offer a glance at the attitudes and behaviors of 

students about these topics. All schools in Minnesota are invited to participate in the MSS, 

results from the MSS are provided by public school students in Minnesota via school 

districts and managed by the MSS Interagency Team which includes the Minnesota 

Departments of Education, Health, Human Services, Public Safety, and Corrections. Prior 

to 2013, the MSS was administered every three years to students in grades 6, 9, and 12; 

beginning with the MSS administration in 2013, the survey was given to students in grades 
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5, 8, 9, and 11. Currently data from 2004, 2007, 2010, 2013, 2016, and 2019 are available. 

Due to changes in the survey (e.g., questions dropped, re-worded) between administration 

years, the availability of selected survey items for the analyses, and the focus to investigate 

the associations related to the transition to middle school, only data from the 2007 and 2010 

administration years were utilized in the current study.  

3.1.1 Students 

The data include 95,868 sixth grade students from the 2007 and 2010 administration 

years. This sample is 50.2% male, 65.2% White, 15.2% multiracial/other, 6.8% Latino, 

5.7% African American, 5.0% Asian American, and 2.1% American Indian. Students who 

identified as American Indian were removed from the sample due to limitations with small 

sample size (particularly within some schools where there were none). Students who 

identified as multiracial/other were also removed from the sample due to the unavailability 

of this information in the National Center for Education Statistics (NCES) Common Core 

of Data (CCD) database (NCES, 2010) at the school level for the 2009-10 academic year. 

In addition, students from schools with 50 students or less, students from schools that were 

not classified in the CCD database as primary or middle school, students from schools 

labeled as middle schools but where grade 6 fell in between lower and higher grades, 

students from middle schools where grade 6 was the highest grade, students from primary 

schools where the highest grade in the school was either grade 7 or 8, and schools that had 

missing school demographic information were removed from the data (see Section 3.1.2 

below). The removal of these students from the sample left a total of 59,439 sixth grade 

students for analyses, see Table 3.1 for demographic data for these students. 
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Table 3.1 STUDENT DEMOGRAPHIC INFORMATION AND DESCRIPTIVE STATISTICS FOR SCORES BY CONDITION 

Student Demographic Information and Descriptive Statistics for Scores by Condition 

 

Note. SC = School Connectedness; FRL = free- or reduced-priced lunch status (self-

identified); FS = Family Support; Total student N = 59,439. 

 

3.1.2 Schools 

School level demographics were aggregated from the NCES CCD database (NCES, 

2010) for the 2009–2010 academic year. Since participating in the MSS is voluntary, 

therefore, not all students at schools complete the survey, and at the time of administration 

it was limited to grades 6, 9, and 12; using the CCD for school level characteristics is more 

representative of the school surroundings rather than using the sample of students to 

n % M SD n % M SD
SC Score 18,988 31.95 0.010 0.38 40,451 68.05 0.015 0.39
Sex

Female 9,305 49.00 0.061 0.37 20,133 49.77 0.075 0.37
Male 9,683 51.00 -0.041 0.38 20,318 50.23 -0.044 0.39

Race
African American 1,518 7.99 -0.021 0.40 2,314 5.72 -0.020 0.40
Asian 1,494 7.87 -0.025 0.36 2,229 5.51 0.001 0.39
Latino 1,707 8.99 -0.049 0.40 2,968 7.34 -0.068 0.40
White 14,269 75.15 0.023 0.38 32,940 81.43 0.026 0.38

FRL
Yes 5,895 31.05 -0.039 0.38 9,800 24.23 -0.042 0.40
No 11,571 60.94 0.031 0.38 28,352 70.09 0.034 0.38
Missing 1,522 8.02 0.034 0.37 2,299 5.68 0.017 0.37

Majority Membership
Yes 14,967 78.82 0.019 0.37 32,959 81.48 0.025 0.38
No 4,021 21.18 -0.026 0.39 7,492 18.52 -0.031 0.40

FS Score
M (SD) 1.87 (1.48) – – 2.02 (1.46) – –

GPA
M (SD) 3.05 (0.74) – – 3.13 (0.71) – –

Primary School Middle School
SC Score SC Score
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describe the participating schools. The assumption of the availability of the data used from 

the CCD is that schools had a similar characteristic representation 2010 as in 2007. 

A total of 613 schools took part in the MSS collection, with 80 schools having a 

non-White majority. As mentioned above, schools in the sample containing 50 students or 

less were removed from the analysis since school level information is robust when school 

units have at least 50 students in each unit. Also mentioned above, schools whose school 

level (i.e., primary, middle, high school, other) was not primary or middle school were 

removed since the focus of this study is on the transition to middle school. In addition, 

schools that did not have school demographic information in the database were removed. 

The remainder of the exclusion of schools from this study was related to the school-type 

classification and is described in detail next.  

To classify the schools in the sample that were considered primary or middle 

schools, the school level, the lowest grade at the school, and the highest grade at the school 

from the CCD were analyzed. All schools from the sample were initially coded at their 

CCD specified levels (i.e., primary or middle). Of the schools that were labeled as primary 

schools, any school that extended beyond grade 6 as the highest grade in the school were 

removed. These schools were considered to follow a different school set-up and school 

experience for students than primary schools that encompassed pre-kindergarten or 

kindergarten through grade 6. Of the schools that were labeled as middle schools, any 

schools for which grade 6 was the highest grade at the school were removed, as the students 

in these schools did not experience a transition into a traditional middle school setting and 

the schools did not include grades traditionally thought of as middle school grades. In 

addition, schools that were labeled as middle schools but where grade 6 fell in the middle 
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of the grades offered (e.g., grade 4 or 5 to grade 7 or 8) were also removed, as they did not 

include grade 6 as a transition year and were considered to be different than primary 

schools. Sixth grade, when positioned as the lowest grade in a middle school, posed a 

transition year for students and likely a different experience and association with their 

connection to school than students in schools where grade 6 was the highest grade in the 

school. Therefore, students in the remaining middle schools were those students who 

transitioned into a traditional middle school setting and can be thought of as the focal 

treatment group and the primary school group, consisting of primary schools where grade 

6 is the highest grade in the school, as the control group. 

These eliminations left a total of 319 schools included in the main analyses, ranging 

from 51 students to 954 students at each school in the sample, with 28 of these schools 

having a non-White majority. Given the wide range of school sizes based on students in 

the sample, the variation of school size in comparison to the location and type of school 

was examined for any patterns that might have needed to be addressed, see Figure 3.1. No 

obvious trends were observed between primary and middle schools. As expected, middle 

schools generally tended to be larger than primary schools since middle schools typically 

include students from more than one elementary school. Of the schools with a non-White 

majority, 60.7% had an African American majority, 28.6% Asian American majority, and 

10.7% Latino. Out of the 28 non-white majority schools, 21 of the schools were located in 

a city. Overall, approximately 35.7% of schools resided in a rural setting, 27.9% suburban, 

19.7% town, and 16.6% in a city setting, see Table 3.2.  

 

 



 

 52 

Figure 3.1 VARIATION IN SCHOOL SIZE BY SCHOOL-TYPE AND SCHOOL LOCATION 

Variation in School Size by School-Type and School Location 

 

Note. Figure displays the percent of total schools within each school-type that fits each 

location/size category. For example, just under 10% of all primary schools were located in 

the city and had less than 100 students in the sample. 
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Table 3.2 SCHOOL DEMOGRAPHIC INFORMATION AND DESCRIPTIVE STATISTICS FOR SCORES BY CONDITION 

School Demographic Information and Descriptive Statistics for Scores by Condition 

 

Note. SC = School Connectedness; FS = Family Support; FRL = students eligible for free- 

or reduced-priced lunch (proportion from NCES CCD); Total school N = 319. 

 

3.1.3 School-Type Methodological Definitions  

When assessing school connectedness and academic achievement of students who 

experienced a transition to middle school in grade 6 compared to students in grade 6 who 

did not transition to middle school, as was done in the main analysis, the inclusion of the 

school and student data that was removed (described above) would have added irrelevant 

variance in examination of the effect of transition on school connectedness and 

n % M SD n % M SD
Avg SC Score 193 60.50 0.007 0.10 126 39.50 -0.002 0.10
Ethnic Majority

African American 13 6.74 -0.094 0.09 4 3.17 -0.083 0.06
Asian 8 4.15 -0.055 0.10 0 – – –
Latino 3 1.55 -0.033 0.12 0 – – –
White 169 87.56 0.018 0.10 122 96.83 0.001 0.10

School Location
Town 35 18.13 – – 28 22.22 – –
Rural 84 43.52 – – 30 23.81 – –
Suburb 44 22.80 – – 45 35.71 – –
City 30 15.54 – – 23 18.25 – –

M SD M SD
Avg FS Score 1.85 0.36 1.98 0.25
Proportion FRL 0.43 0.21 0.31 0.16
Proportion Female 0.48 0.03 0.49 0.02
Proportion African American 0.10 0.14 0.07 0.10
Proportion Asian 0.07 0.11 0.05 0.04
Proportion Latino 0.08 0.09 0.06 0.07
Proportion White 0.73 0.26 0.80 0.17

Primary School Middle School
SC Score SC Score
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achievement in grade 6 students. The methodological research question aimed to examine 

how the inclusion of these schools and students previously excluded would have affected 

the results of the study. The inclusion of these schools and students allowed for differences 

in classification of the primary and middle school groups. To examine the effect of changes 

in school-type (e.g., primary or middle) definitions on the results, three categorizations 

with slight differences in grouping for primary and middle schools were created. The 

categorizations were formed from the same pool of schools and students; the first 

categorization was the largest and most broad categorization for schools, the second 

categorization represented a subset of these schools, and finally the third categorization 

represented a subset of the second categorization. Each categorization introduced a slight 

refinement of the classifications of the primary or middle schools. The student and school 

data for these categorizations came from the data used for the main analysis as described 

above in combination with the student and school data that were removed from the main 

analysis. It is important to note that the schools not classified in the CCD database as 

primary or middle schools, schools with missing demographic information, and schools 

with 50 students or less remained excluded. The three categorizations are described below 

and summarized in Table 3.3. 

The first categorization was the least distinguishing between the definitions for 

primary and middle schools and reflected school-type classifications almost at face value 

from the CCD database, meaning that schools were coded at the type of school indicated 

by the CCD database, with one exception. Twenty-one schools that were coded as middle 

schools in the CCD database with grade 6 as the highest grade at the school and grade 4 or 

5 as the lowest grade in the school were recoded as primary schools because these schools  
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Table 3.3 SUMMARY OF SCHOOL-TYPE METHODOLOGICAL DEFINITIONS IN THE THREE GROUPS 

Summary of School-Type Methodological Definitions in the Three Groups 

 

Definitional 
Categorization School-Type Lowest Grade Highest Grade Where does 6th grade fall? Transition for 6th grade?

Primary PK/KG
(or other lower level)

6th, 7th, or 8th

6th is often highest grade in school but 
this group includes situations like:
– School is PK/KG to 7th/8th
– Schools moved from Middle School 
level that ended with 6th grade (i.e., 
4th or 5th grade — 6th grade)

No

Middle 4th, 5th, or 6th 7th, 8th, or 9th

6th is often lowest grade in school. 
Includes hybrid middle schools where 
6th is the middle grade in the school 
(i.e., 4th or 5th grade is lowest grade 
in school – 7th or 8th grade is highest)

Yes for most students 
but not middle school 

hybrid students

Primary PK/KG
(or other lower level)

6th, 7th, or 8th

6th is often highest grade in school but 
this group includes situations like:
– School is PK/KG to 7th/8th
– Schools moved from Middle School 
level that ended with 6th grade (i.e., 
4th or 5th grade — 6th grade)

No

Middle 6th 7th, 8th, or 9th 6th is lowest grade in the school Yes

Primary PK/KG
(or other lower level)

6th 6th is the highest grade in school No

Middle 6th 7th, 8th, or 9th 6th is lowest grade in the school Yes

Most Distinguishing/
Precise in Definition

School Grade Level Range

More Distinguishing for 
Middle Schools

Least Distinguishing 
(almost at database 
school-type 
classification)
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did not include grades traditionally thought of as middle school grades. The middle schools 

also included schools that were thought of as a middle school hybrid, in other words, 

schools that were labeled as middle schools but where grade 6 fell in the middle of the 

grades offered (e.g., grade 4 or 5 to grade 7 or 8). For this categorization, students in grade 

6 in middle school were represented both by students in grade 6 who experienced a 

transition to middle school and by students in grade 6 students who have been at their 

middle school for one or two years prior to entering grade 6. In this categorization, schools 

classified as primary in the CCD database in addition to the 21 recoded middle schools 

described above made up the primary school group. A total of 72,277 students in 396 

schools, that is, 230 primary schools and 166 middle schools, were used in the analysis for 

the least distinguishing categorization.  

The second categorization was slightly more distinguishing for middle schools. 

This categorization used a subset of the schools included in the least distinguishing 

category described in the previous paragraph. The primary and middle school 

classifications from the least distinguishing category were used but 40 hybrid middle 

schools were removed, leaving only middle schools for which grade 6 was the lowest grade 

in the school. This slight change for middle schools meant that all middle school students 

in grade 6 experienced a transition to middle school. The primary schools remained 

unchanged from the least distinguishing category. This change for middle schools left a 

total of 64,727 students in 356 schools, that is, 126 middle schools and the same 230 

primary schools from the least distinguishing category.  

The third and final categorization was most distinguishing for primary and middle 

schools. This categorization used a subset of the schools described in the previous 
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paragraph. The categorization for primary schools from the previous categorization was 

refined so that only primary schools for which grade 6 was the highest grade in the school 

and schools where the grade span in the school represented grades typically found in 

primary schools were included. In other words, the primary schools that extended beyond 

grade 6 to grade 7 or 8 and the 21 schools recoded as primary schools (i.e., schools that 

only included a range of grade 4 or 5 to grade 6) were excluded in this categorization. The 

middle schools remained unchanged from the middle school categorization described in 

the previous paragraph. Therefore, this categorization offered the most precise contrast 

between primary and middle schools to be able to examine the effects of transition on 

school connectedness and academic achievement. Meaning, primary schools in this 

category only included schools where grade 6 was the highest grade in the school and the 

school represented a typical primary school grade range, and middle schools only included 

schools where grade 6 was the lowest grade in the school and students experienced a 

transition to middle school at this grade.  A total of 59,439 students in 319 schools, that is, 

193 primary schools and 126 middle schools were included in this most distinguishing 

categorization. Notice that this categorization represented the schools and students for the 

main analysis of this study.  

School and student descriptive tables for the least distinguishing categorization and 

the more distinguishing for middle school categorization are included in Appendix A, 

Tables A.1 through A.4. School and student descriptive tables for the most distinguishing 

categorization are included above, see Tables 3.1 and 3.2. A description of the analysis for 

the methodological approach using these three categorizations will be described at the end 

of this chapter in Section 3.3.3. 
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3.2 Measures 

3.2.1 School Connectedness Scale 

The items of two previously established scales from the MSS along with another 

related question from the survey were scaled together to create a measure of school 

connectedness for each student using confirmatory factor analysis (CFA). A CFA is one of 

the most commonly used methods to examine the unidimensionality of measures and how 

the observed internal structure of the measure compares to the hypothesized structure 

(Brown, 2006). The two previously established scales were Teacher and Community 

Support and School Safety Climate. These two scales were constructed from a pool of 

relevant items and have demonstrated adequate reliability and validity. A CFA was run for 

each of these two scales individually and each model had adequate fit to the data, TLI = 

.945, CFI = .967, RMSEA = .138 for the Teacher and Community Support scale; and TLI 

= .956, CFI = .968, RMSEA = .112 for the School Safety Climate scale. The standardized 

factor loadings ranged from .55 to .86 for the Teacher and Community Support scale and 

from .28 to .91 (6/8 were over .50) for the School Safety Climate scale. Reliability analysis 

for indicated acceptable reliability, coefficient α = .78 and coefficient α = .72 for the 

Teacher and Community Support and School Safety Climate scales, respectively. 

Responses to the question “How do you feel about going to school?” were also included in 

the school connectedness scaled score (see Appendix B). 

In order to verify the factor structure of the school connectedness scale, the CFA 

model fit was assessed. CFA model fit is estimated using multiple indices to evaluate the 

extent to which the CFA model is consistent with the data. Several indices are available 

from the lavaan R package (R Development Core Team, 2012; Rosseel, 2012), including 
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the Tucker and Lewis Index (TLI), the Comparative Fit Index (CFI), and the root mean 

square error of approximation (RMSEA). These fit indices provide overall summary 

statistics that examine how well a particular model structure explains the sample data (Yu, 

2002). A rule of thumb that a TLI or CFI value of .90 implies good fit has been used by 

earlier convention, although cut-off criteria at .95 levels have been recommended (Hu & 

Bentler, 1999). RMSEA values below or equal to .06 imply good model fit (Hu & Bentler, 

1999), although more conventional cutoff values fall below or equal to .05 (Schumacker & 

Lomax, 2004), while values below or equal to .08 imply adequate fit. Results of the CFA 

for the school connectedness scale constructed for this study are included in the next 

chapter. 

3.2.2 Family Support Scale 

Given the importance of connection to family in the development and success of 

adolescents, in combination with school connection, the MSS scale of Family Support was 

included as an independent variable in the model. A CFA of the Family Support scale was 

run and the model fit had adequate fit to the data, TLI = .906, CFI = .969, RMSEA = .186. 

The standardized factor loadings ranged from .55 to .95. Reliability analysis for the Family 

Support scale indicated acceptable reliability, coefficient α =.67. 

3.3 Analysis 

3.3.1 Variables  

3.3.1.1 Student Level Variables. The current study is a secondary analysis of the 

MSS dataset. To examine the sense of connection to school, as indicated above, questions 

from the survey were used to create factor scores to model school connectedness (see Table 

3.1 for descriptive statistics around the school connection scores by participant 
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demographics). In addition, a variable was created at the student level to indicate whether 

a student was a member of the ethnic majority group within that school based on the ethnic 

majority of the school as determined by the data in the CCD. The control variables used at 

the student level were gender, ethnicity, free- or reduced-priced lunch (FRL), and family 

support score. 

3.3.1.2 School Level Variables. Several variables were derived from the CCD at 

the school level, including: (a) a variable to determine the proportion of the school that was 

female; (b) a variable to determine the proportion of students in the school who were 

eligible for FRL; (c) variables to determine the proportion of students in the school who 

were African American, Asian, Latino or White, and the maximum of these values 

indicated the ethnic majority at the school; and (d) a variable to indicate the type of school 

(i.e., primary or middle school). The remainder of the variables used at the school level 

were school location (i.e., city, suburban, town, rural), the school average family support 

score, and the school average school connectedness score. 

3.3.2 Models 

When data are collected from individuals as a part of a larger unit or cluster, the 

observations are likely not independent of each other. In other words, when information 

such as the MSS data are collected from multiple students from multiple, but different, 

schools, the responses from students in the same school would tend to be more similar than 

responses from students in other schools. This outcome results in violations of the 

independent observation (residuals) assumption for multiple regression models (Teo, 

2013). Given the inherent nature of students nested in schools, and that some variables are 
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estimated at the student level whereas others are estimated at the school level, each with 

different degrees of freedom, hierarchical linear modeling (HLM) was used in this study.  

To assess differences in the sense of school connection between the 6th grade 

students as middle school students and the 6th grade students as primary school students as 

well as differences in academic achievement, a series of multilevel models using HLM 8 

(Raudenbush et al., 2019) with predictors at both levels and full maximum likelihood 

estimation were fit. In total, three models for each of two outcomes and two unconditional 

models, one for each of the outcomes were run. Each model allowed both random 

intercepts and random slopes (see Section 3.3.2.3), meaning both intercepts and slopes 

were allowed to vary across schools; Raudenbush and Bryk (2002) refer to this as the 

random-coefficients regression model. The outcome variables included in the analyses 

were school connectedness and academic achievement, respectively. Gender, ethnicity, 

ethnic majority membership, family support, and eligibility for FRL served as both student-

level and school-level covariates. School location and the classification level of school 

were additional variables included at the school-level only as covariates. A total of six 

HLM models were conducted, not including the unconditional models. Descriptive 

statistics for the variables, including outcomes, in the models are presented in Tables 3.1 

and 3.2. Variables included in each of the models are detailed next. 

3.3.2.1 School Connectedness. Four models were fit with a student’s school 

connectedness (SC) score as the outcome. The first model was an unconditional model 

containing no covariates at level 1 or at level 2. The unconditional model allows an 

assessment of the unadjusted school means, in other words, without the influence of 

covariates in the model at either level. This provides a baseline for the parameters, within 



 

 62 

school variability, and the extent to which the school level explains variations in school 

connectedness. Using Raudenbush and Bryk’s (2002) notation, the unconditional model 

for SC is specified as follows for level 1: 

 

 Y$% = β'% + r$% (1) 

 

where Y$% is the school connectedness score for student i in school j, β'% is the intercept 

representing the true mean SC score for school j, and r$% is the level 1 residual for student 

i in school j (i.e., a term reflecting the difference between the SC score for student i and 

the mean for school j), where r$%	~	,(0, σ1), and, σ1 is the within-school variance, or 

variance in student scores within schools. The level 2 model is as follows: 

 

 β'% = γ'' + u'% (2) 

 

where γ'' is the grand mean of school connectedness for all students across schools, and 

u'% is the unique random effect for school j (i.e., a term reflecting the difference in average 

SC scores between-school j and the SC scores of all schools), where u'%	~	,(0, τ''), and, 

τ'' is the between-school variance, or variance of the school means. The mixed model can 

then be written as: 

 

 SchoolConnectedness$% = γ'' + u'% + r$% . (3) 
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For each of the three remaining three SC models, the level 1 model contained the 

following variables: gender, ethnicity, and FRL. Gender was dummy coded so that male 

students were coded as 0 (the reference group) and female students were coded as 1. The 

race/ethnicity variables were dummy coded so that White students were coded as 0 (the 

reference group) and students of color (i.e., African American, Asian, Latino) were coded 

each separately as 1. Participation in the FRL program was coded so that students who 

reported receiving FRL were coded as 1 and those who did not were coded as 0. Each level 

2 model contained variables that represented school-level information for the 

corresponding level 1 variables. Level 2 included the following variables: gender, 

ethnicity, FRL, school location, and school level. Gender was accounted for by the 

proportion of female students at the school. Race/ethnicity was broken down by three 

variables indicating the proportion of African American students at the school, proportion 

of Asian students, and proportion of Latino students, with the reference group being the 

proportion of White students. FRL was addressed by including the proportion of students 

eligible for FRL at the school. Dummy variables were also included for each school 

location, schools located in a city, town, or rural setting were coded as 1 and suburban 

schools, the reference group, were coded as 0. School level was coded so that primary 

schools were coded as 0 and middle schools were coded as 1. The fitted model was as 

follows: 
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Level 1 model: 

 

Y$% = β'% + βA%BFRL$%F + β1%BGender$%F + βH%BAsian$%F +

βL%BLatino$%F + βM%(AfricanAmerican$%) + r$%, (4) 

 

where β'% is the mean SC score for school j, βA% is the impact of FRL at school j, β1% is the 

impact of gender at school j, βH%, βL%, and βM% represent the impact of ethnicity (Asian, 

Latino, and African American, respectively) in school j, and r$% is the residual error for 

student i in school j.  

 

The level 2 model was as follows: 

 

β'% = γ'' + γ'ABRural%F + γ'1BTown%F + γ'HBCity%F +

γ'LBMiddleSchool%F + γ'MBPropFRL%F + γ'VBPropFemale%F +

γ'WBPropAsian%F + γ'XBPropLatino%F +

γ'YBPropAfricanAmerican%F + u'%   

βA% = γA' + uA% 

β1% = γ1' + u1% 

βH% = γH' + uH% 

βL% = γL' + uL% 

βM% = γM' + uM%. (5) 
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The mixed model was then written as: 

 

SC$% = γ'' + γ'ABRural%F + γ'1BTown%F + γ'HBCity%F +

γ'LBMiddleSchool%F + γ'MBPropFRL%F + γ'VBPropFemale%F +

γ'WBPropAsian%F + γ'XBPropLatino%F +

γ'YBPropAfricanAmerican%F + γA'BFRL$%F + γ1'BGender$%F +

γH'BAsian$%F + γL'BLatino$%F + γM'BAfrican	American$%F +

u'% + uA%BFRL$%F + u1%BGender$%F + uH%BAsian$%F +

uL%BLatino$%F + uM%(AfricanAmerican$%) + r$%,  (6) 

 

where γ'' is the average of all intercepts (SC scores); γ'A, γ'1, and γ'H are between-school 

slopes capturing the effect of school location in SC scores; γ'L is the between-school slope 

capturing the effect of school-type in SC scores; γ'M is the between-school slope capturing 

the effect of FRL on SC scores; γ'V is the between-school slope capturing the effect of the 

proportion female on SC scores; γ'W, γ'X, and γ'Y are the between-school slopes capturing 

the effect of the racial/ethnic proportions in SC scores; γA', γ1', γH', γL', and γM' are the 

regression coefficients associated with the student-level predictors (FRL, gender, and 

race/ethnicity); u'% is a level 2 residual that captures school j’s deviation from the mean; 

uA%, u1%, uH%, uL%, and uM% are the random effects of school j on the slopes for FRL, Gender, 

Asian, Latino, and African American, in other words the deviation between each school’s 

slope and the average of the slopes; and r$% is the level 1 residual that captures student i’s 

deviation from the mean of school j. 
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For the second SC model, family support (FS) was added to the model described 

above (Equation 6), with the student’s FS score added at level 1 and the school’s mean FS 

score added at level 2. The mixed model was as follows: 

 

SC$% = γ'' + γ'ABRural%F + γ'1BTown%F + γ'HBCity%F +

γ'LBMiddleSchool%F + γ'MBPropFRL%F +

γ'VBPropFemale%F + γ'WBPropAsian%F +

γ'XBPropLatino%F + γ'YBPropAfricanAmerican%F +

γ'A'BFSMean%F + γA'BFS$%F + γ1'BFRL$%F +

γH'BGender$%F + γL'BAsian$%F + γM'BLatino$%F +

γV'BAfrican	American$%F + u'% + uA%BFS$%F +

u1%BFRL$%F + uH%BGender$%F + uL%BAsian$%F +

uM%BLatino$%F + uV%(AfricanAmerican$%) + r$%,  (7) 

 

where γ'A' is the between-school slope capturing the effect of the FS school mean on SC 

means; γA' is the average FS slope at the student level; and uA% is the random effect 

representing the difference between each FS slope and the average of the slopes for school 

j. 

For the final SC model, ethnic majority was added to the family support model 

(Equation 7) at both level 1 and level 2. Level 1 included one dummy variable to indicate 

whether a student was a member of the school ethnic majority and at level 2, I included 

dummy variables for each non-White ethnic majority group, so that schools with a White 
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majority group served as the reference group, and were coded as 0, and schools with an 

African American, Asian, or Latino student majority were coded as 1, respectively. The 

mixed model was as follows: 

 

SC$% = γ'' + γ'ABRural%F + γ'1BTown%F + γ'HBCity%F +

γ'LBMiddleSchool%F + γ'MBPropFRL%F +

γ'VBPropFemale%F + γ'WBPropAsian%F +

γ'XBPropLatino%F + γ'YBPropAfricanAmerican%F +

γ'A'BAfricanAmericanMajority%F +

γ'AABAsianMajority%F + γ'A1BLatinoMajority%F +

γ'AHBFSMean%F + γA'BFS$%F + γ1'BFRL$%F +

γH'BGender$%F + γL'BAsian$%F + γM'BLatino$%F +

γV'BAfricanAmerican$%F + γW'BMajorityMembership$%F +

u'% + uA%BFS$%F + u1%BFRL$%F + uH%BGender$%F +

uL%BAsian$%F + uM%BLatino$%F +

uV%BAfricanAmerican$%F + uW%(MajorityMembership$%) +

r$%,  (8) 

 

where γ'A', γ'AA, and γ'A1 between-school slopes capturing the effects of ethnic majority 

at the school on SC means; γW' is the average majority membership slope for student i in 
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school j; and uW% is the random effect representing the deviation between the majority 

membership slope and the average slope for school j. 

All level 1 variables were group-mean centered so that level 1 intercepts could be 

interpreted as school means. All level 2 variables were grand-mean centered. Lastly, all 

level 1 covariates were allowed to vary across schools and were treated as random effects 

at level 2.  

3.3.2.2 Academic Achievement. Several models were fit with student academic 

achievement as the dependent variable. Academic achievement was measured by a 

student’s self-reported grade point average (GPA). The academic achievement models 

were similar to the SC models. For all of the GPA models, the coding for the variables 

included in the models was the same as described above in Section 3.3.2.1. For brevity, 

only a description of the variables included in each of the models and the mixed models 

are delineated.  

An unconditional model containing no covariates at level 1 or at level 2 was fitted 

to determine the amount of variation in school means for academic achievement, 

unadjusted for the influence of covariates. The mixed model is as follows: 

 

 GPA$% = γ'' + u$% + r$% (9) 

 

For the remainder of the models, the first and baseline GPA model with covariates 

contained gender, ethnicity, FRL, and student family support at level 1. The level 2 model 

included gender, ethnicity, FRL, school location, school level, and the school mean family 

support score. The mixed model was as follows: 
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GPA$% = γ'' + γ'ABRural%F + γ'1BTown%F + γ'HBCity%F +

γ'LBMiddleSchool%F + γ'MBPropFRL%F +

γ'VBPropFemale%F + γ'WBPropAsian%F +

γ'XBPropLatino%F + γ'YBPropAfricanAmerican%F +

γ'A'BFSmean%F + γA'BFS$%F + γ1'BFRL$%F +

γH'BGender$%F + γL'BAsian$%F + γM'BLatino$%F +

γV'BAfricanAmerican$%F + u'% + uA%BFS$%F +

u1%BFRL$%F + uH%BGender$%F + uL%BAsian$%F +

uM%BLatino$%F + uV%BAfricanAmerican$%F + r$%. (10) 

 

For the second GPA model, all variables from Equation 10 were included and a 

students’ school connectedness score served as an additional covariate. At level 1, a 

student’s SC score was included, and at level 2, the school mean SC score was added. The 

mixed model was as follows: 

 

GPA$% = γ'' + γ'ABRural%F + γ'1BTown%F + γ'HBCity%F +

γ'LBMiddleSchool%F + γ'MBPropFRL%F +

γ'VBPropFemale%F + γ'WBPropAsian%F +

γ'XBPropLatino%F + γ'YBPropAfricanAmerican%F +

γ'A'BFSmean%F + γ'AABSCmean%F + γA'BFS$%F +
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γ1'BSC$%F + γH'BFRL$%F + γL'BGender$%F +

γM'BAsian$%F + γV'BLatino$%F +

γW'BAfricanAmerican$%F + u'% + uA%BFS$%F + u1%(SC$%) +

uH%BFRL$%F + uL%BGender$%F + uM%BAsian$%F +

uV%BLatino$%F + uW%BAfricanAmerican$%F + r$%, (11) 

 

where γ'AA is the expected academic achievement of a school of average SC and γ1' is the 

average SC slope at the school level.  

Like the SC models, the final GPA model added the majority membership 

variables. Using Equation 11 as a baseline, the level 1 model included the dummy coded 

variable for majority member at school, and at level 2, the dummy coded ethnic majority 

variables were included. The final mixed model was as follows: 

 

GPA$% = γ'' + γ'ABRural%F + γ'1BTown%F + γ'HBCity%F +

γ'LBMiddleSchool%F + γ'MBPropFRL%F +

γ'VBPropFemale%F + γ'WBPropAsian%F +

γ'XBPropLatino%F + γ'YBPropAfricanAmerican%F +

γ'A'BAfricanAmericanMajority%F +

γ'AABAsianMajority%F + γ'A1BLatinoMajority%F +

γ'AHBFSmean%F + γ'ALBSCmean%F + γA'BFS$%F +

γ1'BSC$%F + γH'BFRL$%F + γL'BGender$%F + γM'BAsian$%F +
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γV'BLatino$%F + γW'BAfricanAmerican$%F +

γX'BMajorityMembership$%F + u'% + uA%BFS$%F +

u1%BSC$%F + uH%BFRL$%F + uL%BGender$%F + uM%BAsian$%F +

uV%BLatino$%F + uW%BAfricanAmerican$%F +

uX%(MajorityMembership$%) + r$%. (12) 

 

Again, all level 1 variables were group-mean centered so that the level 1 intercepts 

could be interpreted as school means. All level 2 variables were grand-mean centered. 

Lastly, all level 1 covariates were treated as random effects at level 2.  

3.3.2.3 Model Assumptions. Model assumptions for the school connectedness 

analyses were checked. The first assumption that was examined was the normality of the 

level 1 residuals, such that r$%~,(0, σ1), for each model. This assumption was checked by 

an examination of a histogram of the level 1 residuals; no major violations were observed 

for this assumption for any of the models (see Appendix C). The second assumption was 

that level 1 variables are independent of level 1 residuals. This assumption was checked by 

a scatterplot of the level 1 fitted values with the level 1 residual values; no major violations 

were present for any of the models. The assumption that level 2 residuals follow a 

multivariate normal distribution was also checked by examination of the Q-Q plot between 

the mdist (Mahalanobis distance reflecting the standardized distance of the Empirical 

Bayes estimate for school j from its fitted value) and chipct (expected values of the order 

statistics for a sample of size \% selected from a χ1 distribution) variables from the level 2 

residual file. The Q-Q plots indicated some abnormality, therefore outliers were identified 
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and removed, and the models were re-fit. The Q-Q plots in Appendix C represent the data 

after outliers were removed. Homogeneity of variance at level 2 was examined by 

reviewing a histogram of the within group error variance terms from the level 2 residual 

file, no major violations of this assumption for any of the models were observed. Model-

checking suggested the assumption of normality and homoscedasticity at level 2 were 

plausible for all models (see Appendix C).  

Homogeneity of variance at level 1 (assessed within HLM8) was violated for all 

models, indicating that there were some schools with smaller or larger variability than 

expected. The violation of this assumption can affect the precision with which σ1 is 

estimated (Harwell, 2010). Given the range of school characteristics in this sample and 

their associated school connectedness scores, it is not surprising that unequal variances 

across level 1 units were present. Therefore, two steps were taken to address the issue of 

this assumption not being met: (a) slopes were allowed to randomly vary in each of the 

models and (b) the heterogeneity of the level 1 variance was modeled in HLM8 by all level 

1 variables. The model comparison between the model that accounted for the homogeneity 

of variance at level 1 and the model that accounted for the heterogeneity of level 1 variance 

indicated that the heterogenous models were a better fit to the data, therefore, models that 

accounted for the heterogeneity at level 1 were used. 

3.3.2.4 Significance Testing. The purpose of significance tests is to confirm the 

existence of associations rather than the lack thereof (Wenglinsky, 1998). From a classical 

perspective of hypothesis testing, since multiple analyses will be conducted on the same 

dependent variables in a single multilevel model, the Type I error rate will increase, known 

as experiment-wise Type I error inflation (Sawilowsky & Markman, 2017). The Dunn-
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Bonferroni correction (Miller, 1966), which adjusts the p-value for significance by dividing 

alpha by the number of tests conducted, is a common adjustment to account for multiple 

testing. Using this approach, the significance level for the first model of school 

connectedness if α were to be divided across tests of fixed effects, would then be α = 

.10/16 = .006, resulting in a very conservative significance level. Gelman et al. (2012) note 

that although multiple comparisons can be of concern and should be addressed, the impetus 

behind Type 1 errors that the true effect could be zero, is unlikely to be present in research 

in the social sciences and education. The authors argue that the use of a correction for 

multiple tests is generally not of a huge concern in the use of multilevel modeling. 

Several other researchers who have used the HLM methodology in practice have 

relaxed the significance levels (e.g., p < .10) for effects particularly when the hypothesized 

effects are based in theory and prior evidence of an effect has been established in the 

literature (Lee & Bryk, 1989; Lee & Smith, 1997; Mayer, 1998; Rodriguez et al., 2005), as 

well as, when the effect explains substantial variation (Rodriguez et al., 2005; Sampson et 

al., 1997; Wenglinsky, 1998) but may not be considered statistically significant using 

conventional significance cutoffs (i.e., p < .05 or .01). Thus, resulting in a discussion 

around practical contextual and situational significance about the magnitude of the effects 

rather than statistical significance based on the observed data. Furthermore, the statement 

on p-values by the American Statistical Association (Wasserstein & Lazer, 2016) 

highlights several principles, including the notion that statistical significance should not be 

the only player when making policy decisions and researchers should consider the many 

contextual factors in making scientific inferences (e.g., design of the study, quality of 

measurements, external evidence for the phenomenon of the study, validity of 
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assumptions). Additionally, and perhaps most importantly, they acknowledge that 

statistical significance is not equivalent to practical significance, in other words, p-values 

do not measure the size or the scientific, human, economic, or educational importance or 

impact of the effect. 

If the goal of research is to generate new knowledge or add to the understanding of 

what is already known, or more generally, to learn from the data, given the substantial 

support of considering more than simply statistical significance, I will take a perspective 

other than employing a typical correction to control for compounding Type I error rates. 

This study aimed to investigate the social context of the characteristics with the interest in 

identifying potentially relevant issues for policy and practice, therefore, I am using a 

slightly relaxed significance criterion. Therefore, instead of applying a correction to strictly 

adhere to a test-wise error rate, I will reduce the study-wise error rate by choosing a smaller 

p-value and assume an α = .01 criteria level for significance across all models. Most 

importantly, I will attend to the magnitude of effects regarding practical significance rather 

than solely focus on the criteria to meet a threshold of statistical significance. 

3.3.3 Methodological Analysis 

 The methodological goal of this study was to examine how changes in the 

categorization of primary and middle schools affected the results. Three categorizations of 

school-type definitions—least distinguishing, more distinguishing for middle schools, and 

most distinguishing—were used for this analysis (see Table 3.3 for a summary). All six 

models described above in Sections 3.3.2.1 and 3.3.2.2 were fit under each of the three 

categorizations, resulting in 18 conditional models. Lastly, the subsequent model results 

across the three categorizations were compared to determine the effects and importance of 
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refinement in definitions of primary and middle school-type. In the next chapter, I will 

describe the results of the CFA for the school connectedness scale, the main analyses, and 

the methodological analysis of this study followed by a discussion of these results. 
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Chapter 4: Results 

In this chapter, I present the results of the research questions and modeling that 

were described in Chapters 2 and 3. Descriptive results are presented first followed by the 

results of the confirmatory factor analysis (CFA) for the school connectedness scale, the 

school connectedness HLM models, the academic achievement HLM models, and lastly 

the results of the methodological analysis. A discussion of the results and research 

questions follow in the next chapter. 

4.1 Descriptive Results 

 Means and standard deviations of both outcome variables for student and school 

level demographics between primary and middle schools from the most distinguishing 

categorization (see Table 3.3) are presented in Table 4.1. Recall that in this categorization, 

primary schools were categorized only to include schools where the lowest grade was pre-

kindergarten or kindergarten (or other lower level) and grade 6 was the highest grade in the 

school and middle schools were categorized only to include schools where grade 6 was the 

lowest grade in the school and grade 7, 8, or 9 was the highest grade in the school. Overall, 

middle school students had similar average SC scores (^ = 0.017, bc = 	0.39) and 

slightly higher GPAs (^ = 3.138, bc = 0.71) than primary school students (^ = 0.009, 

bc = 0.38; ^ = 3.050, bc = 0.74, respectively), with similar variability. SC means for 

female students were higher than the means for males, likewise for the means of GPA. 

With the exception of GPA differences between White and Asian students in middle 

school, within both school-types (i.e., primary and middle) and for both outcomes (i.e., SC 

and GPA), the means for White students were higher than those of Asian, African 

American, and Latino students. SC score and GPA means for FRL students were lower 
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Table 4.1 DESCRIPTIVE STATISTICS FOR OUTCOME AND DEMOGRAPHIC VARIABLES AT THE STUDENT AND SCHOOL LEVELS 

Descriptive Statistics for Outcome and Demographic Variables at the Student and School Levels 

 
Note. FRL = Free- or reduced-priced lunch status; total student n = 57,446; total school n = 308.  

n M SD n M SD n M SD n M SD
Student Level Characteristics

Outcome Variable 18,456 0.009 0.38 38,990 0.017 0.39 18,456 3.050 0.74 38,990 3.138 0.71
Sex

Female 9,057 0.060 0.37 19,391 0.077 0.37 9,057 3.130 0.69 19,391 3.218 0.65
Male 9,399 -0.041 0.38 19,599 -0.043 0.39 9,399 2.972 0.78 19,599 3.059 0.76

Race
African American 1,501 -0.021 0.40 2,295 -0.021 0.40 1,501 2.829 0.85 2,295 2.741 0.92
Asian 1,473 -0.029 0.36 2,203 0.003 0.39 1,473 2.987 0.78 2,203 3.199 0.66
Latino 1,645 -0.053 0.40 2,865 -0.066 0.40 1,645 2.687 0.91 2,865 2.718 0.94
White 13,837 0.023 0.37 31,627 0.027 0.38 13,837 3.114 0.69 31,627 3.200 0.65

FRL
Yes 5,718 -0.040 0.38 9,410 -0.041 0.40 5,718 2.834 0.84 9,410 2.849 0.89
No 11,255 0.030 0.38 27,386 0.036 0.38 11,255 3.150 0.66 27,386 3.235 0.61
Missing 1,483 0.037 0.37 2,194 0.020 0.37 1,483 3.055 0.74 2,194 3.165 0.67

Majority Membership
Yes 14,535 0.019 0.37 31,646 0.027 0.38 14,535 3.101 0.70 31,646 3.197 0.65
No 3,921 -0.029 0.39 7,344 -0.030 0.40 3,921 2.841 0.86 7,344 2.884 0.88

School Level Characteristics
Avg Outcome Variable 187 0.005 0.10 121 0.000 0.10 187 3.023 0.19 121 3.112 0.16
Ethnic Majority

African American 13 -0.094 0.09 4 -0.083 0.06 13 2.861 0.22 4 2.857 0.05
Asian 8 -0.055 0.10 – – – 8 2.777 0.15 – – –
Latino 3 -0.033 0.12 – – – 3 2.868 0.20 – – –
White 163 0.016 0.10 117 0.003 0.10 163 3.051 0.17 117 3.121 0.15

School Location
Town 32 0.018 0.09 26 -0.031 0.08 32 3.072 0.15 26 3.055 0.14
Rural 84 0.003 0.10 27 -0.016 0.10 84 3.035 0.16 27 3.105 0.13
Suburb 42 0.015 0.08 45 0.016 0.10 42 3.026 0.22 45 3.165 0.14
City 29 -0.018 0.14 23 0.020 0.12 29 2.933 0.24 23 3.084 0.20

Middle School
Academic Achievement (GPA)School Connectedness

Primary School Middle School Primary School
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than for students who were not receiving FRL. Students who were members of the majority 

ethnic group at their schools tended to have higher SC scores and GPAs than those students 

who were not. However, all of these student-level mean differences were relatively small. 

The guidelines recommended by Cohen (1988) classify effect sizes as small (d = 0.2), 

medium (d = 0.5), or large (d = 0.8). The absolute values of Cohen’s d computed for the 

student-level outcome and demographic variables ranged from 0.00 to 0.08 SDs, with many 

around 0.03 SDs, for the SC scores, and from 0.02 to 0.30 SDs, with most around 0.16 SDs, 

for GPA.  

Holistically, at the school level, the average SC scores for primary schools (! =

0.005, &' = 0.10) were similar for middle schools (! = 0.000, &' = 0.10), Cohen’s d 

= 0.05, 95% CI [-0.18, 0.28]. On the other hand, at the school level, the difference in 

average GPA for primary schools compared to middle schools was moderate, Cohen’s d = 

0.50, 95% CI [0.26, 0.73]. The school means for SC scores were higher in schools with a 

White majority than an African American or Asian Majority for primary schools. The SC 

mean for primary schools with a White majority (! = 0.016, &' = 0.10) was similar to 

the SC mean for middle schools (! = 0.003, &' = 0.10), Cohen’s d = 0.14, 95% CI [-

0.10, 0.38]. Primary schools located in a city tended to have lower GPAs (! = 2.933, 

&' = 0.24) than town (Cohen’s d = 0.70, 95% CI [0.19, 1.22]) and rural (Cohen’s d = 

0.55, 95% CI [0.12, 0.98]) schools, whereas middle schools located in a city tended to have 

the similar SC scores and GPAs when compared to schools in other locations. Middle 

schools located in a town tended to have the lowest SC scores (! = −0.031, &' = 0.08) 

within the middle school locations, whereas primary schools in a town tended to have the 

highest SC scores (! = 0.018, &' = 0.09) within the primary school locations, Cohen’s 
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d = 0.56, 95% CI [0.04, 1.09], a moderate difference in SC scores for schools located in 

towns between the two school-types. However, there is no difference in GPA between 

primary and middle schools located in towns. The GPA difference between primary and 

middle schools in rural (Cohen’s d = 0.45, 95% CI [0.01, 0.89]), suburban (Cohen’s d = 

0.75, 95% CI [0.31, 1.18]), and city (Cohen’s d = 0.67, 95% CI [0.11, 1.23]) schools, where 

middle schools tended to have higher GPAs, was a moderate to large difference. 

4.2 School Connectedness 

4.2.1 Confirmatory Factor Analysis 

A confirmatory factor analysis (CFA) was conducted with the questionnaire items 

described above (see also Appendix B) to obtain school connectedness scores. The CFA 

model for school connectedness had good model fit indices (TLI = .961, CFI = .967, 

RMSEA = .065), meaning that the estimated school connectedness scores from the CFA 

are a good unidimensional representation of school connectedness (as defined by the items 

included) for the students in this sample since both the TLI and CFI are greater than the 

.95 recommended threshold and the RMSEA is below the .08 threshold for adequate fit. 

Thresholds for factor loadings are a source of arbitration, however, common practice in the 

social sciences uses a minimum cut-off of .30 or .40 (Cabrera-Nguyen, 2010; Garson, 

2018). All standardized factor loadings from the CFA were acceptable, ranging from .35 

to .93 (see Figure 4.1). It is noted that two factor loadings for items contributing to School 

Safety Climate are between .30 and .40, however, the items were previously established as 

part of the School Safety Climate scale, which has demonstrated strong reliability and 

validity information alone, as referenced in Section 3.2.1. Given the indication from the 

model indices of goodness of fit to the data, a school connectedness factor score was 
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assigned to each student and used in subsequent analyses. Reliability analysis for the 

School Connectedness scale resulted in coefficient α = .80, indicating good reliability. 

 

Figure 4.1 CONFIRMATORY FACTOR ANALYSIS FOR SCHOOL CONNECTEDNESS SCALE 

Confirmatory Factor Analysis for School Connectedness Scale 

 

Note. Factor loadings are standardized. 
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4.2.2 Hierarchical Linear Models 

 Three HLM models were fit to model school connectedness, see Section 3.3.2.1 for 

a complete description of the models. The first model contained demographic variables, 

the second model added FS, and the third model added majority membership. As 

previously mentioned in Section 3.3.2.3, model checking for these models indicated some 

abnormalities in level-2 normality based on the Q-Q plots, therefore, outliers were 

identified and removed from the subsequent analyses. The removal of 11 outliers resulted 

in a total of 308 schools (187 primary and 121 middle schools) and 57,446 students used 

in levels 1 and 2 of the HLM analyses. For the HLM models, there were no missing data 

for schools at level 2, and level 1 only included students with no missing data for any of 

the three models (which reduced the student n from the descriptive statistics presented in 

Table 4.1), resulting in nested models with the same students and schools for all three 

models. Additionally, the homogeneity of level 1 variance assumption was not met for any 

of the models, meaning that schools had different variances of SC scores (within-school 

variances differed). Therefore, heterogeneity of the level 1 variance was modeled for all 

three models. 

To estimate the intraclass correlation coefficient (ICC), which measures the 

proportion of variance in school connectedness between schools, an unconditional model 

was fitted to the SC scores and contained no covariates at level 1 or level 2 (see Equation 

3 in Chapter 3). The ICC for the homogeneous σ2 unconditional model was ρ = 	 .06 for 

the SC scores, which indicates that 6% of the variance in SC scores exists between schools 

and 94% of the variance is within schools. An ICC estimate of ρ = .05 or above indicates 

that there is a dependency in the SC scores within schools and is recommended to proceed 
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with multilevel modeling. The between-school variance was small, but statistically 

significant, τ66 = 0.009, χ2(307) = 2804.66, ; < .001. The heterogeneous σ2 

unconditional model resulted in a similar between-school variance, τ66 = 0.009, 

χ2(307) = 2858.61, ; < .001. 

 4.2.2.1 School Connectedness: Model 1. The first model for school connectedness 

that was fit contained the student demographic variables (i.e., gender, ethnicity, and FRL) 

at level 1 and school demographic variables (i.e., school location, school-type, proportion 

FRL, proportion female, and ethnicity proportions) at level 2 (see Equation 6 in Chapter 

3). The addition of these covariates in the model resulted in significant residual variability 

between schools, τ66 = 0.006, χ2(175) = 1366.80, ; < .001, indicating that there was 

still significant variation in school intercepts (means) to be explained. Model 1 accounted 

for 36% of the total variance between schools in mean levels of SC scores. The results of 

this model can be found in Table 4.2 and the heterogeneity results, reflected by log-

transformed residual variances across level 2 schools, in Table 4.3. 

Again, all level 1 variables were group mean centered (i.e., centered around the 

group mean for each school j) and all level 2 variables were grand mean centered (i.e., 

centered around the average for all schools) which means that the grand mean intercept 

(γ66 = 0.024) represents the predicted SC score for an average student, in other words the 

predicted SC score for a student at the mean on each covariate. As discussed in Section 

3.3.2.4, α = .01 is used as the threshold for statistical significance. After controlling for 

student background characteristics, the between-school effect of middle school (γ6> =

−0.040, ; < .001) is a significant predictor of level 1 intercepts (school means). Results 

indicated that the SC means for middle school classrooms differed on average from the  
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Table 4.2 MULTILEVEL RESULTS FOR SCHOOL CONNECTEDNESS MODEL 1 

Multilevel Results for School Connectedness Model 1 

 

Note. FRL = free- or reduced-priced lunch status; VC = variance component; student n = 

41,193 nested within 308 schools. 

 

 

 

Fixed Effects Coefficient SE t df p
Between-Student Model
    FRL, γ10 -0.041 0.005 -7.80 307 <.001
    Gender, γ20 0.114 0.004 26.72 307 <.001
    Asian, γ30 -0.010 0.008 -1.24 307 .216
    Latino, γ40 -0.046 0.009 -5.34 307 <.001
    African American, γ50 -0.004 0.010 -0.47 307 .642
Between-School Model
    Intercept, γ00 0.024 0.005 4.98 298 <.001
    Rural, γ01 -0.020 0.017 -1.18 298 .238
    Town, γ02 -0.015 0.017 -0.86 298 .392
    City, γ03 0.041 0.016 2.66 298 .008
    Middle School, γ04 -0.040 0.011 -3.69 298 <.001
    Proportion FRL, γ05 -0.282 0.038 -7.47 298 <.001
    Proportion Female, γ06 -0.141 0.188 -0.75 298 .454
    Proportion Asian, γ07 0.005 0.071 0.07 298 .945
    Proportion Latino, γ08 -0.003 0.068 -0.04 298 .965
    Proportion African American, γ09 -0.074 0.066 -1.13 298 .259

Random Effects VC SD χ 2 df p
Intercept level 1, u 0 0.006 0.074 1,366.80 175 <.001
FRL slope, u 1 0.002 0.039 227.69 184 .016
Gender slope, u 2 0.001 0.032 287.66 184 <.001
Asian slope, u 3 0.001 0.030 202.30 184 .169
Latino slope, u 4 0.002 0.046 195.25 184 .271
African American slope, u 5 0.001 0.036 194.44 184 .285
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Table 4.3 MULTILEVEL RESULTS OF LOG-TRANSFORMED RESIDUAL VARIANCES FOR SC MODEL 1 

Multilevel Results of Log-Transformed Residual Variances for SC Model 1 

 

Note. FS = Family support; FRL = free- or reduced-priced lunch status. 

 

primary school SC means and were associated with a 0.04 unit decrease in school 

connectedness, with an effect size of δ = 0.43 (a moderate but important difference). The 

level 2 standardized effect size was calculated by dividing the middle school coefficient 

(γ6>) by the standard deviation of the school intercepts (i.e., the square root of τ66) from 

the unconditional model (Hedges, 2007; Spybrook et al., 2011). 

At the student level, the average gender slope (γ26 = 0.114, ; < .001) was a 

significant predictor of school connectedness, indicating that within school j, females (with 

values on the remaining student level variables equal to their school means for that 

variable) are expected to have SC scores 0.114 units higher than males, after controlling 

for FRL and ethnicity. However, in a school, as the proportion of females increases, the 

average SC score declines slightly, which reduces the overall positive effect of female 

status at the individual level (level 1). In addition, the variability in SC scores between 

females and males significantly differed, where female SC scores were less variable (i.e., 

Parameter Coefficient SE Z p
Intercept, α0 -1.848 0.012 -154.36 <.001
FS, α1 -0.087 0.005 -17.69 <.001
FRL, α2 0.013 0.018 0.73 .467
Gender, α3 -0.099 0.014 -7.04 <.001
Asian, α4 -0.075 0.032 -2.32 .020
Latino, α5 0.105 0.030 3.51 .001
African American, α6 0.112 0.034 3.32 .001
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more similar) than SC scores for males (α2 = 	−0.099, p < .001), however, there was 

significant variation in gender slopes across schools (τ22 = 0.001, p < .001). The average 

(slope) effect of Latino status on SC scores (γ>6 = −0.046, ; < .001) was also significant 

in this model, indicating that for a student at the school mean on all other level 1 variables, 

Latino students were expected to have SC scores 0.04 units lower than White students in 

school j, after controlling for the effects of the student’s FRL and gender. Additionally, 

Latino students’ SC scores were more variable than White students’ scores (α2 = 0.105, 

; = .001) but the effect of Latino status on SC scores did not vary significantly across 

schools (A>> = 0.002, ; = .271). 

4.2.2.2 School Connectedness: Model 2. The second model for school 

connectedness added the FS variable to the model at level 1 and the school FS mean at 

level 2 (see Equation 7 in Chapter 3). Like model 1, the addition of these covariates in the 

model resulted in a significant residual variability between schools, τ66 = 0.004, 

χ2(174) = 1143.71, ; < .001, indicating that there was still significant variation in 

school intercepts to be explained. Compared to the unconditional model, this model 

accounted for 54% of the total variance between schools in mean levels of SC scores. The 

addition of the FS scale explained an additional 17.8% of total variation between schools 

in mean levels of SC scores. The results of this model can be found in Table 4.4, and the 

heterogeneity results, reflected by log-transformed residual variances across level 2 

schools, in Table 4.5. 

As with the first model, at the school level, middle school was a significant 

predictor of school connectedness scores (γ6> = −0.031, ; < .001), indicating that the SC 

means for middle school classrooms differed on average from the primary school SC  
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Table 4.4 MULTILEVEL RESULTS FOR SCHOOL CONNECTEDNESS MODEL 2 

Multilevel Results for School Connectedness Model 2 

 

Note. FS = family support; FRL = free- or reduced-priced lunch status; VC = variance 

component; student n = 41,193 nested within 308 schools. 

Fixed Effects Coefficient SE t df p
Between-Student Model
    FS, γ10 0.113 0.001 85.51 307 <.001
    FRL, γ20 -0.001 0.005 -0.30 307 .764
    Gender, γ30 0.128 0.004 32.77 307 <.001
    Asian, γ40 0.064 0.008 8.43 307 <.001
    Latino, γ50 0.007 0.008 0.93 307 .352
    African American, γ60 0.047 0.009 5.54 307 <.001
Between-School Model
    Intercept, γ00 0.005 0.004 1.26 297 .210
    Rural, γ01 -0.004 0.014 -0.27 297 .790
    Town, γ02 -0.007 0.014 -0.47 297 .641
    City, γ03 0.018 0.013 1.34 297 .183
    Middle School, γ04 -0.031 0.009 -3.37 297 <.001
    Proportion FRL, γ05 -0.114 0.036 -3.14 297 .002
    Proportion Female, γ06 -0.428 0.162 -2.64 297 .009
    Proportion Asian, γ07 0.320 0.066 4.87 297 <.001
    Proportion Latino, γ08 0.104 0.059 1.78 297 .077
    Proportion African American, γ09 0.011 0.056 0.20 297 .843
    FS, γ010 0.227 0.021 10.99 297 <.001

Random Effects VC SD χ 2 df p
Intercept level 1, u 0 0.004 0.063 1,143.71 174 <.001
FS slope, u 1 0.000 0.009 229.13 184 .013
FRL slope, u 2 0.001 0.031 227.73 184 .016
Gender slope, u 3 0.001 0.030 290.20 184 <.001
Asian slope, u 4 0.001 0.029 184.73 184 .471
Latino slope, u 5 0.001 0.034 208.80 184 .102
African American slope, u 6 0.000 0.019 192.43 184 .320
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Table 4.5 MULTILEVEL RESULTS OF LOG-TRANSFORMED RESIDUAL VARIANCES FOR SC MODEL 2 

Multilevel Results of Log-Transformed Residual Variances for SC Model 2 

 

Note. FS = Family support; FRL = free- or reduced-priced lunch status. 

 

means, where SC scores in middle schools tended to be lower than SC scores in primary 

schools (δ = 0.33). In addition, the mean FS score at the school was also a significant 

predictor in SC scores (γ6C6 = 0.227, ; < .001, δ = 2.44; a large and important 

difference), indicating that as the school FS mean increased, on average, the SC scores also 

increased. When FS was accounted for in the model, the middle school effect size was 

reduced by about 23% from δDEF = 	0.43 in Model 1 to δDEF = 0.33 in Model 2, which 

indicates that FS explains some of the difference between primary and middle school SC 

scores. 

The average family support effect at the student level (γC6 = 0.113, ; < .001) was 

also a significant predictor of SC scores after controlling for gender, FRL, and ethnicity.  

For students in school j, students with higher levels of FS also had higher levels of SC, on 

average. However, the FS slopes did not significantly vary across schools (τCC =

0.000, ; = .013) and variability in SC scores was the same across levels of FS (αC =

Parameter Coefficient SE Z p
Intercept, α0 -2.225 0.007 -314.33 <.001
FS, α1 -0.011 0.005 -2.28 .023
FRL, α2 0.061 0.018 3.49 .001
Gender, α3 -0.102 0.014 -7.21 <.001
Asian, α4 -0.041 0.032 -1.28 .202
Latino, α5 0.159 0.030 5.34 <.001
African American, α6 0.214 0.034 6.32 <.001
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−0.011, ; = .023). As with the previous model, the average gender slope (γG6 = 0.128, 

; < .001) was also a significant predictor of SC scores, resulting in higher SC scores for 

female students than male students, after controlling for FS, FRL, and ethnicity. Again, the 

variability in SC scores between females and males significantly differed, where female 

SC scores were less variable (i.e., more similar) than SC scores for males (α2 = 	−0.099, 

; < .001), and, there was significant variation in gender slopes across schools (τ22 =

0.001, ; < .001). In this model, only the gender slopes varied significantly across schools, 

the remaining random effects did not meet the threshold for significance. Therefore, in this 

model, it can be considered that no significant variation in slopes across schools remained 

to be explained in the FS, FRL, Asian, Latino, and African American slopes. However, 

there was significant variability in SC scores between different levels of FRL, gender, 

Latino and African American (see Table 4.5). It is interesting to note that with the addition 

of FS in the model, the average slope for Latino students (γH6 = 0.007, ; = .352) was no 

longer a significant predictor of SC scores. 

4.2.2.3 School Connectedness: Model 3. The third and final model for school 

connectedness added the effect of majority membership to the model at level 1 and the 

dummy variables for ethnic majority at level 2 (see Equation 8 in Chapter 3). Like models 

1 and 2 for SC, the addition of these covariates in the model resulted in significant residual 

variability between schools, τ66 = 0.063, χ2(171) = 1130.70, ; < .001, indicating that 

there was still significant variation in school intercepts to be explained. Compared to the 

unconditional model, this model accounted for 55% of the total variance between schools 

in mean levels of SC scores. The addition of ethnic majority explained only 0.6% more 

total variation between schools in mean levels of SC scores than the FS model (model 2). 
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The results of this model can be found in Table 4.6 and the heterogeneity results, reflected 

by log-transformed residual variances across level 2 schools, in Table 4.7. 

The results indicated that the school level majority variables were not significant. 

African American majority (γ6C6 = 0.031, ; = .332, δ = 0.33), Asian majority (γ6CC =

0.087, ; = .071, δ = 0.94), and Latino majority (γ6C2 = 0.006, ; = .915, δ = 0.06) at 

level 2 were not significant predictors of SC scores, indicating that the SC scores for 

schools where students of color represented the majority of students were not significantly 

different than SC scores in schools that had a White majority. In addition, SC scores for 

students who were members of the ethnic majority at the school did not significantly differ 

from SC scores of students who were not members of the ethnic majority at their school 

(γI6 = −0.002, ; = .881). 
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Table 4.6 MULTILEVEL RESULTS FOR SCHOOL CONNECTEDNESS MODEL 3 

Multilevel Results for School Connectedness Model 3 

 

Note. FS = family support; FRL = free- or reduced-priced lunch status; VC = variance 

component; student n = 41,193 nested within 308 schools. 

Fixed Effects Coefficient SE t df p

    FS, γ10 0.113 0.001 85.57 307 <.001
    FRL, γ20 -0.001 0.005 -0.32 307 .753
    Gender, γ30 0.128 0.004 32.80 307 <.001
    Asian, γ40 0.063 0.013 4.98 307 <.001
    Latino, γ50 0.005 0.013 0.41 307 .679
    African American, γ60 0.046 0.012 3.69 307 <.001
    Majority Member, γ70 -0.002 0.011 -0.15 39036 .881

    Intercept, γ00 0.005 0.004 1.27 294 .206
    Rural, γ01 -0.010 0.015 -0.68 294 .497
    Town, γ02 -0.014 0.015 -0.92 294 .360
    City, γ03 0.013 0.014 0.91 294 .362
    Middle School, γ04 -0.032 0.009 -3.48 294 <.001
    Proportion FRL, γ05 -0.131 0.037 -3.52 294 <.001
    Proportion Female, γ06 -0.471 0.163 -2.89 294 .004
    Proportion Asian, γ07 0.211 0.093 2.28 294 .023
    Proportion Latino, γ08 0.125 0.066 1.91 294 .057
    Proportion African American, γ09 -0.006 0.079 -0.08 294 .937
    African American Majority, γ010 0.031 0.032 0.97 294 .332
    Asian Majority, γ011 0.087 0.048 1.81 294 .071
    Latino Majority, γ012 0.006 0.052 0.11 294 .915
    FS, γ013 0.231 0.021 11.16 294 <.001

Random Effects VC SD χ 2 df p
Intercept level 1, u 0 0.004 0.063 1,130.70 171 <.001
FS slope, u 1 0.000 0.009 229.12 184 .013
FRL slope, u 2 0.001 0.031 227.73 184 .016
Gender slope, u 3 0.001 0.030 290.20 184 <.001
Asian slope, u 4 0.001 0.029 184.59 184 .474
Latino slope, u 5 0.001 0.035 208.69 184 .103
African American slope, u 6 0.000 0.019 192.24 184 .323

Between-Student Model

Between-School Model
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Table 4.7 MULTILEVEL RESULTS OF LOG-TRANSFORMED RESIDUAL VARIANCES FOR SC MODEL 3 

Multilevel Results of Log-Transformed Residual Variances for SC Model 3 

 

Note. FS = Family support; FRL = Free or reduced-priced lunch status. 

 

4.2.2.4 School Connectedness: Model Comparisons. A model comparison 

between the three SC models was completed by comparing the deviance via Chi-square 

difference tests, see Table 4.8. The difference in model deviance between two nested 

models follows a χ2 distribution and can be used to determine if there is a significant 

difference between models with the addition of parameters to the model. The addition of 

FS to the model significantly increased the overall model fit (χ2 = 8,503.73,; < .001). 

However, the addition of an indicator of majority membership did not significantly increase 

the model fit (χ2 = 3.58, ; > .500)	when compared to model 2 where FS was added. 

These results indicated that model 2 and model 3 were generally comparable in terms of 

model fit; and majority membership did not add value in terms of statistical significance. 

However, it is important to note that the addition of majority membership may have 

Parameter Coefficient SE Z p
Intercept, α0 -2.225 0.007 -314.33 <.001
FS, α1 -0.011 0.005 -2.27 .023
FRL, α2 0.061 0.018 3.48 .001
Gender, α3 -0.102 0.014 -7.21 <.001
Asian, α4 -0.042 0.032 -1.29 .199
Latino, α5 0.159 0.030 5.33 <.001
African American, α6 0.214 0.034 6.32 <.001
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contextual significance (i.e., δKLMNOPNQRSMTU = 0.94, a large effect), therefore, the results of 

the model comparison should not be the sole determinant when selecting a best model. 

 

Table 4.8 SCHOOL CONNECTEDNESS MODEL COMPARISON 

School Connectedness Model Comparison 

 

 

4.3 Academic Achievement 

4.3.1 Hierarchical Linear Models 

Three HLM models were fit to model academic achievement (as measured by 

students’ self-reported GPA), see Section 3.3.2.2 for a complete description of the models. 

The first model contained demographic variables and FS, the second model added SC, and 

the third model added majority membership. The schools from the school connectedness 

analysis were used for the academic achievement analysis, see section 4.2.2. Again, for 

these models, there were no missing data for schools at level 2, and level 1 only included 

students with no missing data for any of the three models (which reduced the student n 

from the descriptive statistics presented in Table 4.1), resulting in nested models with the 

same students and schools for all three models. Heterogeneity of the level 1 variance was 

modeled for all models. 

SC Model
Deviance 

Score

# of 
Estimated 
Parameters

∆χ2 df p

Model 1: Demographics 34,416.65 43
Model 2: FS added 25,912.92 52 8,503.73 9 <.001
Model 3: Majority Membership added 25,909.34 56 3.58 4 >.500



 

 93 

To estimate the ICC, an unconditional model was fit to GPA and contained no 

covariates at level 1 or level 2 (see Equation 9 in Chapter 3). The ICC for the homogeneous 

σ2 unconditional model was .05, which indicates that 5% of the variance in GPAs exists 

between schools and 95% of the variance is within schools. An ICC estimate of .05 or 

above indicates that there is a dependency, although modest, in the GPAs within schools 

and is recommended to proceed with multilevel modeling. The between-school variance 

was statistically significant, τ66 = 0.026, χ2(307) = 2442.20, ; < .001. The 

heterogeneous σ2 unconditional model resulted in lower, but still statistically significant, 

between-school variance, τ66 = 0.015, χ2(307) = 2179,43.61, ; < .001. 

4.3.1.1 Academic Achievement: Model 1. The first model for academic 

achievement contained all of the student demographic variables (i.e., gender, ethnicity, and 

FRL) and FS score at level 1 and school demographic variables (i.e., school location, 

school-type, proportion FRL, proportion female, and ethnicity proportions) and school FS 

mean at level 2 (see Equation 10 in Chapter 3). The addition of these covariates in the 

model resulted in significant residual variability between schools, τ66 = 0.011, χ2(159) =

879.95, ; < .001, indicating that there was significant variation in school intercepts left 

to be explained. Model 1 accounts for 57% of the total variance between schools in mean 

levels of GPA. The results of this model can be found in Table 4.9 and the heterogeneity 

results, reflected by log-transformed residual variances across level 2 schools, in Table 

4.10. 

After controlling for student background characteristics, the between-school effect 

of FS (γ6C6 = 0.198, ; < .001) is a significant predictor of school GPA means (δ = 1.24). 

Results indicated that an increase of one standard deviation in school FS mean was 
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Table 4.9 MULTILEVEL RESULTS FOR ACADEMIC ACHIEVEMENT MODELS 1, 2, AND 3 

Multilevel Results for Academic Achievement Models 1, 2, and 3 

 

Fixed Effects Coefficient SE t p Coefficient SE t p Coefficient SE t p
Between-Student Model

FS 0.075 0.002 31.71 <.001 0.046 0.002 19.46 <.001 0.046 0.002 19.41 <.001
FRL -0.202 0.011 -19.14 <.001 -0.204 0.010 -20.00 <.001 -0.203 0.010 -19.63 <.001
Gender 0.134 0.007 19.63 <.001 0.103 0.007 15.47 <.001 0.103 0.007 15.48 <.001
Asian 0.024 0.014 1.69 .093 0.006 0.015 0.43 .665 -0.003 0.027 -0.11 .916
Latino -0.258 0.017 -14.98 <.001 -0.269 0.017 -16.13 <.001 -0.280 0.029 -9.77 <.001
African American -0.242 0.021 -11.51 <.001 -0.256 0.021 -12.41 <.001 -0.261 0.028 -9.26 <.001
SC 0.296 0.011 26.25 <.001 0.295 0.011 26.22 <.001
Majority Member -0.012 0.025 -0.48 .631

Between-School Model
Intercept 3.134 0.007 427.68 <.001 3.099 0.008 394.79 <.001 3.098 0.008 393.94 <.001
Rural -0.046 0.020 -2.29 .023 -0.039 0.019 -2.04 .042 -0.024 0.019 -1.25 .214
Town -0.052 0.020 -2.59 .010 -0.045 0.019 -2.35 .020 -0.029 0.019 -1.49 .137
City -0.008 0.018 -0.44 .659 -0.007 0.018 -0.42 .673 -0.003 0.018 -0.18 .856
Middle School 0.026 0.013 1.99 .047 0.024 0.013 1.88 .062 0.027 0.013 2.08 .038
Proportion FRL -0.123 0.053 -2.31 .022 -0.097 0.052 -1.86 .064 -0.057 0.053 -1.07 .285
Proportion Female -0.358 0.236 -1.52 .130 -0.285 0.230 -1.24 .216 -0.162 0.227 -0.71 .477
Proportion Asian -0.178 0.111 -1.61 .110 -0.169 0.113 -1.50 .135 0.001 0.138 0.01 .991
Proportion Latino -0.092 0.087 -1.05 .293 -0.104 0.084 -1.23 .221 -0.160 0.089 -1.79 .074
Proportion African American -0.112 0.086 -1.31 .192 -0.144 0.082 -1.75 .082 -0.003 0.109 -0.03 .977
FS 0.198 0.031 6.45 <.001 0.175 0.035 4.99 <.001 0.165 0.034 4.79 <.001
SC 0.094 0.080 1.17 .244 0.116 0.079 1.46 .145
African American majority -0.131 0.044 -2.97 .003
Asian majority -0.211 0.080 -2.63 .009
Latino majority 0.000 0.087 0.00 .999

Model 1 Model 2 Model 3
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Note. FS = family support; FRL = free- or reduced-priced lunch status; SC = school connectedness; VC = variance component; student 

n = 39,078 nested within 308 schools. 

  

Random Effects VC SD χ2 p VC SD χ2 p VC SD χ2 p
Intercept level 1 0.011 0.105 879.95 <.001 0.013 0.115 998.37 <.001 0.013 0.115 1,021.08 <.001
FS slope 0.000 0.016 207.62 .023 0.000 0.009 194.34 .088 0.000 0.009 194.32 .089
FRL slope 0.010 0.101 270.91 <.001 0.009 0.092 257.18 <.001 0.009 0.096 257.06 <.001
Gender slope 0.003 0.054 231.11 .001 0.002 0.048 213.01 .012 0.002 0.047 212.83 .013
Asian slope 0.002 0.045 186.44 .170 0.004 0.061 198.46 .060 0.004 0.061 197.19 .068
Latino slope 0.011 0.104 205.43 .029 0.008 0.092 185.69 .180 0.008 0.090 185.53 .182
African American slope 0.017 0.130 252.16 <.001 0.015 0.124 245.33 <.001 0.016 0.126 245.18 <.001
SC slope 0.012 0.107 267.80 <.001 0.011 0.107 267.11 <.001

Model 1 Model 2 Model 3
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Table 4.10 MULTILEVEL RESULTS OF LOG-TRANSFORMED RESIDUAL VARIANCES FOR ACADEMIC ACHIEVEMENT MODELS 1, 2, AND 3 

Multilevel Results of Log-Transformed Residual Variances for Academic Achievement Models 1, 2, and 3 

 

Note. FS = family support; SC = school connectedness; FRL = free- or reduced-priced lunch status. 

 

 

Parameter Coefficient SE Z p Coefficient SE Z p Coefficient SE Z p
Intercept, α0 -1.054 0.007 -144.75 <.001 -1.085 0.007 -148.93 <.001 -1.085 0.007 -148.95 <.001
FS, α1 -0.121 0.006 -21.39 <.001 -0.138 0.006 -24.04 <.001 -0.138 0.006 -24.03 <.001
SC, α2 -1.032 0.021 -48.81 <.001 -0.824 0.022 -37.29 <.001 -0.824 0.022 -37.29 <.001
FRL, α3 0.481 0.018 26.58 <.001 0.470 0.018 25.99 <.001 0.471 0.018 26.01 <.001
Gender, α4 -0.279 0.015 -18.84 <.001 -0.290 0.015 -19.52 <.001 -0.290 0.015 -19.51 <.001
Asian, α5 0.101 0.034 2.98 .003 0.088 0.034 2.57 .010 0.088 0.034 2.59 .010
Latino, α6 0.503 0.031 16.33 <.001 0.492 0.031 15.98 <.001 0.491 0.031 15.97 <.001
African American, α7 0.554 0.036 15.54 <.001 0.522 0.036 14.62 <.001 0.519 0.036 14.56 <.001

Model 1 Model 2 Model 3
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associated with an increase of 0.09 in school mean GPA. Similarly, at the student level, the 

average family support (slope) effect was also a significant predictor of GPA (γ"# = 0.075, 

) < .001) after controlling for gender, FRL, and ethnicity. For students in school j, 

controlling for all other level 1 variables, students with higher levels of FS also had higher 

GPAs on average. An increase of one standard deviation in FS was associated with a 0.16 

point increase in student GPA. However, the FS slopes did not vary across schools (τ"" =

0.000, ) = .023)but variability in GPA was not the same across levels of FS (α" =

−0.021, ) < .001). Middle school was not a significant predictor of academic 

achievement. At the student level, average gender slope was significant (γ3# = 0.134, ) <

.001), indicating that on average, with other covariates held constant and being at the 

school mean on all other covariates, female GPAs were higher than male GPAs. Those 

with higher GPAs on average, tended to be students who were White, female, had higher 

levels of family support, did not receive free- or reduced-priced lunch, and attended 

suburban schools. 

4.3.1.2 Academic Achievement: Model 2. The second model for academic 

achievement added SC to the model at level 1 and the school SC mean at level 2 (see 

Equation 11 in Chapter 3). The addition of these covariates in the model resulted in 

significant residual variability between schools, τ## = 0.013, χ6(158) = 998.37, ) <

.001, indicating that there was significant variation in school intercepts left to be explained. 

Model 2 did not explain any additional variance between schools in mean levels of GPA. 

The results of this model can also be found in Table 4.9 and the heterogeneity results in 

Table 4.10. 
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With the addition of SC in the model, FS remained a significant predictor of GPA 

(δ = 1.09; a 12% decrease in the FS effect when SC is in the model) and there were no 

significant differences between middle and primary school academic achievement. At the 

school level, SC was not a significant predictor of GPA between-schools, but at the student 

level, SC was a significant predictor of GPA between-students (γ6# = 0.296, ) < .001), 

after controlling for FRL, gender, ethnicity, and FS. An increase in SC scores was 

associated, on average, with an increase in GPA. Slopes for SC varied significantly across 

schools (τ66 = 0.012, ) < .001) and variability in student GPA was different across 

student levels of SC (α6 = −0.824, ) < .001).  

4.3.1.3 Academic Achievement: Model 3. The third model for academic 

achievement added majority membership to the model at level 1 and the school ethnic 

majority to the model at level 2 (see Equation 12 in Chapter 3). The addition of these 

covariates in the model resulted in significant residual variability between schools, τ## =

0.013, χ6(155) = 1021.08, ) < .001, indicating that there was significant variation in 

school intercepts left to be explained. Like model 2, this model did not explain additional 

variance between schools in mean levels of GPA. The results of this model can also be 

found in Table 4.9 and level 1 heterogeneity results in Table 4.10. 

Again, in this model, middle school GPAs did not differ significantly on average 

from primary school GPAs. At the student level, being a member of the majority at the 

school was not a significant predictor of GPAs. However, at the school level, schools with 

an African American majority had significantly lower GPAs on average than schools with 

a White majority (γ#"# = −0.131, ) = .003, δ = 0.82). Likewise, schools with an Asian 
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majority had significantly lower mean GPAs on average than schools with a White majority 

(γ#"" = −0.211, ) = .009, δ = 1.32). 

4.3.1.4 Academic Achievement: Model Comparisons. Model comparisons 

between the three GPA models were completed by comparing the deviance via Chi-square 

difference tests, see Table 4.11. The addition of SC to the model significantly increased 

the overall model fit (χ6 = 389.76,) < .001). On the other hand, using the significance 

threshold, the addition of an indicator of majority membership marginally increased the 

model fit (χ6 = 12.76, ) = .013)	from the model with SC. This indicated that model 3 was 

slightly better than model 2 in terms of model fit, and, majority membership added 

additional value to the model in terms of statistical significance. Unlike the SC models 

where majority membership did not add significant value to the model in predicting SC, 

majority membership seems to be an important variable to consider when predicting GPA. 

 

Table 4.11 ACADEMIC ACHIEVEMENT MODEL COMPARISON 

Academic Achievement Model Comparison 

 

Note. FS = family support; SC = school connectedness. 

 

 

 

GPA Model
Deviance 

Score

# of 
Estimated 
Parameters

∆χ2 df p

Model 1: Demographics & FS 69,622.98 53
Model 2: SC added 69,233.21 63 389.76 10 <.001
Model 3: Majority Membership added 69,220.45 67 12.76 4 .013
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4.4 Methodological Analysis 

The methodological goal of this study was to examine how changes in the 

categorization of primary and middle schools affected the results. Three categorizations of 

school-type definitions—least distinguishing, more distinguishing for middle schools, and 

most distinguishing—were used for this analysis (see Table 3.3 for a summary and Section 

3.3.3 for a description). Overall, the three categorizations resulted in similar coefficients, 

standard errors, variance components, and statistical significance for both the school 

connectedness models and the academic achievement models. 

4.4.1 School Connectedness Models 

All coefficients between the three categorizations (i.e., most distinguishing, more 

distinguishing, and least distinguishing) were compared within each of the three SC 

models. The largest differences between all coefficients in each of the models were 0.159 

for SC model 1 (demographic; Table 4.12), 0.281 for SC model 2 (FS added; Table 4.13), 

and 0.280 for SC model 3 (majority membership added, Table 4.13). The largest 

differences in standard errors for the three SC models were 0.030, 0.026, and 0.027, 

respectively. In model 1, 68.9% of the coefficient estimates between the categorizations 

resulted in differences at the thousandths decimal place, 28.9% with differences in the 

hundredths decimal place, and 2.2% at the tenths decimal place. In model 2, 80.4% of the 

coefficient estimates between the categorizations resulted in differences at the thousandths 

decimal place, 13.7% at the hundredths decimal place, and 5.6% at the tenths decimal 

place. Similarly, for model 3, 77.8% of the coefficient estimates between the three 

categorizations resulted in differences at the thousandths decimal place, 17.5% at the 

hundredths place, and 4.8% at the tenths decimal place. There were no differences in 



 

 101 

variance components across the three categorizations for any of the models. The statistical 

significance for variables of most interest did not change across the categorizations 

between each of the models. See Tables 4.12, 4.13, and 4.14. 
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Table 4.12 SCHOOL CONNECTEDNESS MODEL 1 RESULTS COMPARISON BY CATEGORY 

School Connectedness Model 1 Results Comparison by Category 

 

Note. FRL = free- or reduced-price lunch status; VC = variance component; Most 

Distinguishing category student n = 41,193, school n = 308; More Distinguishing category 

student n = 46,327, school n = 356; Least Distinguishing category student n = 51,770, 

school n = 396. 

* p < .01, ** p < .001. 

  

Fixed Effects SE SE SE
Between-Student Model
    FRL, γ10 -0.041 ** 0.005 -0.043 ** 0.005 -0.046 ** 0.005
    Gender, γ20 0.114 ** 0.004 0.113 ** 0.004 0.114 ** 0.004
    Asian, γ30 -0.010 0.008 -0.009 0.008 -0.009 0.008
    Latino, γ40 -0.046 ** 0.009 -0.041 ** 0.008 -0.041 ** 0.008
    African American, γ50 -0.004 0.010 -0.001 0.009 -0.003 0.008
Between-School Model
    Intercept, γ00 0.024 ** 0.005 0.023 ** 0.005 0.024 ** 0.004
    Rural, γ01 -0.020 0.017 -0.027 0.016 -0.021 0.015
    Town, γ02 -0.015 0.017 -0.030 0.016 -0.017 0.015
    City, γ03 0.041 * 0.016 0.040 * 0.015 0.039 * 0.014
    Middle School, γ04 -0.040 ** 0.011 -0.046 ** 0.010 -0.043 ** 0.009
    Proportion FRL, γ05 -0.282 ** 0.038 -0.280 ** 0.037 -0.292 ** 0.035
    Proportion Female, γ06 -0.141 0.188 -0.069 0.174 0.018 0.158
    Proportion Asian, γ07 0.005 0.071 -0.018 0.066 -0.003 0.064
    Proportion Latino, γ08 -0.003 0.068 -0.024 0.055 -0.026 0.053
    Proportion African American, γ09 -0.074 0.066 -0.085 0.060 -0.061 0.057

Random Effects VC VC VC
Intercept level 1, u0 0.006 ** 0.006 ** 0.006 **
FRL slope, u1 0.002 0.002 0.002 *
Gender slope, u2 0.001 ** 0.001 0.001 **
Asian slope, u3 0.001 0.001 0.001
Latino slope, u4 0.002 0.003 0.002
African American slope, u5 0.001 0.001 0.001

Category
Most Distinguishing More Distinguishing Least Distinguishing
Coefficient Coefficient Coefficient
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Table 4.13 SCHOOL CONNECTEDNESS MODEL 2 RESULTS COMPARISON BY CATEGORY 

School Connectedness Model 2 Results Comparison by Category 

 
Note. FS = family support; FRL = free- or reduced-price lunch status; VC = variance 

component; Most Distinguishing category student n = 41,193, school n = 308; More 

Distinguishing category student n = 46,327, school n = 356; Least Distinguishing category 

student n = 51,770, school n = 396. 

* p < .01, ** p < .001. 

Fixed Effects SE SE SE
Between-Student Model
    FS, γ10 0.113 ** 0.001 0.113 ** 0.001 0.113 ** 0.001
    FRL, γ20 -0.001 0.005 -0.003 0.004 -0.005 0.004
    Gender, γ30 0.128 ** 0.004 0.127 ** 0.004 0.127 ** 0.003
    Asian, γ40 0.064 ** 0.008 0.064 ** 0.007 0.064 ** 0.007
    Latino, γ50 0.007 0.008 0.011 0.007 0.011 0.007
    African American, γ60 0.047 ** 0.009 0.051 ** 0.008 0.050 ** 0.008
Between-School Model
    Intercept, γ00 0.005 0.004 0.005 0.004 0.004 0.004
    Rural, γ01 -0.004 0.014 -0.008 0.014 -0.005 0.013
    Town, γ02 -0.007 0.014 -0.019 0.014 -0.012 0.013
    City, γ03 0.018 0.013 0.016 0.012 0.014 0.012
    Middle School, γ04 -0.031 ** 0.009 -0.033 ** 0.009 -0.033 ** 0.008
    Proportion FRL, γ05 -0.114 * 0.036 -0.100 * 0.035 -0.117 ** 0.033
    Proportion Female, γ06 -0.428 * 0.162 -0.263 0.150 -0.148 0.136
    Proportion Asian, γ07 0.320 ** 0.066 0.298 ** 0.061 0.305 ** 0.060
    Proportion Latino, γ08 0.104 0.059 0.092 0.048 0.099 0.046
    Proportion African American, γ09 0.011 0.056 0.002 0.051 0.016 0.048
    FS, γ010 0.227 ** 0.021 0.230 ** 0.020 0.226 ** 0.019

Random Effects VC VC VC
Intercept level 1, u0 0.004 ** 0.004 ** 0.004 **
FS slope, u1 0.000 0.000 * 0.000
FRL slope, u2 0.001 0.001 0.001
Gender slope, u3 0.001 ** 0.001 ** 0.001 **
Asian slope, u4 0.001 0.001 0.001
Latino slope, u5 0.001 0.001 0.001
African American slope, u6 0.000 0.000 0.000

Category
Most Distinguishing More Distinguishing Least Distinguishing
Coefficient Coefficient Coefficient
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Table 4.14 SCHOOL CONNECTEDNESS MODEL 3 RESULTS COMPARISON BY CATEGORY 

School Connectedness Model 3 Results Comparison by Category 

 
Note. FS = family support; FRL = free- or reduced-price lunch status; VC = variance 

component; Most Distinguishing category student n = 41,193, school n = 308; More 

Distinguishing category student n = 46,327, school n = 356; Least Distinguishing category 

student n = 51,770, school n = 396. 

* p < .01, ** p < .001.  

Fixed Effects SE SE SE
Between-Student Model
    FS, γ10 0.113 ** 0.001 0.113 ** 0.001 0.113 ** 0.001
    FRL, γ20 -0.001 0.005 -0.003 0.004 -0.005 0.004
    Gender, γ30 0.128 ** 0.004 0.127 ** 0.004 0.127 ** 0.003
    Asian, γ40 0.063 ** 0.013 0.069 ** 0.012 0.069 ** 0.011
    Latino, γ50 0.005 0.013 0.015 0.012 0.015 0.011
    African American, γ60 0.046 ** 0.012 0.055 ** 0.011 0.053 ** 0.011
    Majority Member, γ70 -0.002 0.011 0.005 0.010 0.005 0.010
Between-School Model
    Intercept, γ00 0.005 0.004 0.005 0.004 0.004 0.004
    Rural, γ01 -0.010 0.015 -0.015 0.014 -0.012 0.013
    Town, γ02 -0.014 0.015 -0.027 0.014 -0.019 0.013
    City, γ03 0.013 0.014 0.010 0.013 0.009 0.013
    Middle School, γ04 -0.032 ** 0.009 -0.034 ** 0.009 -0.034 ** 0.008
    Proportion FRL, γ05 -0.131 ** 0.037 -0.119 * 0.036 -0.136 ** 0.034
    Proportion Female, γ06 -0.471 * 0.163 -0.317 0.151 -0.191 0.137
    Proportion Asian, γ07 0.211 0.093 0.170 0.088 0.175 0.086
    Proportion Latino, γ08 0.125 0.066 0.119 0.059 0.119 0.056
    Proportion African American, γ09 -0.006 0.079 -0.007 0.072 0.016 0.068
    African American Majority, γ010 0.031 0.032 0.031 0.030 0.028 0.029
    Asian Majority, γ011 0.087 0.048 0.100 0.047 0.102 0.046
    Latino Majority, γ012 0.006 0.052 -0.008 0.042 -0.002 0.040
    FS, γ013 0.231 ** 0.021 0.235 ** 0.020 0.231 ** 0.019

Random Effects VC VC VC
Intercept level 1, u0 0.004 ** 0.004 ** 0.004 **
FS slope, u1 0.000 0.000 * 0.000
FRL slope, u2 0.001 0.001 0.001
Gender slope, u3 0.001 ** 0.001 ** 0.001 **
Asian slope, u4 0.001 0.001 0.001
Latino slope, u5 0.001 0.001 0.001
African American slope, u6 0.000 0.000 0.000

Category
Most Distinguishing More Distinguishing Least Distinguishing
Coefficient Coefficient Coefficient
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4.4.2 Academic Achievement Models 

For the academic achievement models, the largest differences between all 

coefficients, when comparing across the three categorizations for each model, were 0.188, 

0.192, and 0.182, for model 1 (demographic and FS; Table 4.15), model 2 (SC added; Table 

4.16), and model 3 (majority membership added; Table 4.17), respectively. The largest 

differences in standard errors for the three models are 0.032, 0.030, and 0.033, respectively. 

In model 1, 56.9% of the coefficient estimates between the categorizations resulted in 

differences at the thousandths decimal place, 35.3% with differences in the hundredths 

decimal place, and 7.8% at the tenths decimal place. In model 2, 56.1% of the coefficient 

estimates between the categorizations resulted in differences at the thousandths decimal 

place, 35.1% at the hundredths decimal place, and 8.8% at the tenths decimal place. 

Similarly, for model 3, 39.1% of the coefficient estimates between the three categorizations 

resulted in differences at the thousandths decimal place, 55.1% at the hundredths place, 

and 5.8% at the tenths decimal place. There were slight differences in variance components 

between the categorizations for each model. The largest difference in variance components 

between categorizations for the three models was for the FRL slope between the most 

distinguishing category and the more distinguishing category at 0.007 for academic 

achievement model 1 and 0.008 for academic achievement in models 2 and 3. In academic 

achievement model 1, the middle school variable was not statistically significant for the 

most distinguishing categorization but it was significant for both of the other 

categorizations, indicating that for the most distinguishing category, the GPAs of middle 

school students were not significantly different than the GPAs of the primary school 

students. When SC was added to the model (academic achievement model 2), the same 
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statistical significance pattern discussed for model 1 occurred with GPAs of middle school 

and primary school. In addition, SC was a significant predictor of GPA at both the student 

and school levels for the least distinguishing category only. Higher levels of SC were 

associated with higher GPAs, on average. Similar to models 1 and 2, when majority 

membership was added to the model (model 3), the same patterns for middle school and 

for SC were observed. See Tables 4.15, 4.16, and 4.17. 
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Table 4.15 ACADEMIC ACHIEVEMENT MODEL 1 RESULTS COMPARISON BY CATEGORY 

Academic Achievement Model 1 Results Comparison by Category 

 
Note. FS = family support; FRL = free- or reduced-price lunch status; VC = variance 

component; Most Distinguishing category student n = 39,078, school n = 308; More 

Distinguishing category student n = 43,944, school n = 356; Least Distinguishing category 

student n = 49,348, school n = 396.  

* p < .01, ** p < .001. 

Fixed Effects SE SE SE
Between-Student Model
    FS, γ10 0.075 ** 0.002 0.074 ** 0.002 0.075 ** 0.002
    FRL, γ20 -0.202 ** 0.011 -0.201 ** 0.011 -0.208 ** 0.010
    Gender, γ30 0.134 ** 0.007 0.139 ** 0.006 0.142 ** 0.006
    Asian, γ40 0.024 0.014 0.030 0.014 0.027 0.014
    Latino, γ50 -0.258 ** 0.017 -0.268 ** 0.016 -0.262 ** 0.015
    African American, γ60 -0.242 ** 0.021 -0.240 ** 0.020 -0.239 ** 0.018
Between-School Model
    Intercept, γ00 3.134 ** 0.007 3.121 ** 0.007 3.124 ** 0.007
    Rural, γ01 -0.046 0.020 -0.035 0.020 -0.027 0.019
    Town, γ02 -0.052 0.020 -0.040 0.020 -0.033 0.019
    City, γ03 -0.008 0.018 -0.034 0.018 -0.027 0.018
    Middle School, γ04 0.026 0.013 0.038 * 0.013 0.036 * 0.012
    Proportion FRL, γ05 -0.123 0.053 -0.112 0.054 -0.128 0.050
    Proportion Female, γ06 -0.358 0.236 -0.428 0.227 -0.386 0.204
    Proportion Asian, γ07 -0.178 0.111 0.010 0.105 0.009 0.102
    Proportion Latino, γ08 -0.092 0.087 -0.267 ** 0.073 -0.275 ** 0.070
    Proportion African American, γ09 -0.112 0.086 -0.123 0.080 -0.112 0.075
    FS, γ010 0.198 ** 0.031 0.225 ** 0.030 0.209 ** 0.028

Random Effects VC VC VC
Intercept level 1, u0 0.011 ** 0.012 ** 0.012 **
FS slope, u1 0.000 0.000 * 0.000 *
FRL slope, u2 0.010 ** 0.018 ** 0.014 **
Gender slope, u3 0.003 * 0.003 ** 0.003 **
Asian slope, u4 0.002 0.005 0.004
Latino slope, u5 0.011 0.010 0.012
African American slope, u6 0.017 ** 0.017 ** 0.016 **

Category
Most Distinguishing More Distinguishing Least Distinguishing
Coefficient Coefficient Coefficient
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Table 4.16 ACADEMIC ACHIEVEMENT MODEL 2 RESULTS COMPARISON BY CATEGORY 

Academic Achievement Model 2 Results Comparison by Category 

 

Note. FS = family support; FRL = free- or reduced-price lunch status; VC = variance 

component; Most Distinguishing category student n = 39,078, school n = 308; More 

Distinguishing category student n = 43,944, school n = 356; Least Distinguishing category 

student n = 49,348, school n = 396.  

* p < .01, ** p < .001. 

Fixed Effects SE SE SE
Between-Student Model
    FS, γ10 0.046 ** 0.002 0.047 ** 0.002 0.047 ** 0.002
    SC, γ20 0.296 ** 0.011 0.287 ** 0.011 0.287 ** 0.010
    FRL, γ30 -0.204 ** 0.010 -0.200 ** 0.011 -0.207 ** 0.010
    Gender, γ40 0.103 ** 0.007 0.109 ** 0.006 0.111 ** 0.006
    Asian, γ50 0.006 0.015 0.013 0.015 0.009 0.014
    Latino, γ60 -0.269 ** 0.017 -0.283 ** 0.016 -0.275 ** 0.015
    African American, γ70 -0.256 ** 0.021 -0.253 ** 0.019 -0.255 ** 0.018
Between-School Model
    Intercept, γ00 3.099 ** 0.008 3.088 ** 0.007 3.092 ** 0.007
    Rural, γ01 -0.039 0.019 -0.030 0.020 -0.022 0.018
    Town, γ02 -0.045 0.019 -0.034 0.020 -0.026 0.018
    City, γ03 -0.007 0.018 -0.038 0.018 -0.032 0.017
    Middle School, γ04 0.024 0.013 0.042 ** 0.013 0.041 ** 0.012
    Proportion FRL, γ05 -0.097 0.052 -0.079 0.053 -0.096 0.050
    Proportion Female, γ06 -0.285 0.230 -0.346 0.222 -0.314 0.200
    Proportion Asian, γ07 -0.169 0.113 -0.008 0.106 -0.010 0.103
    Proportion Latino, γ08 -0.104 0.084 -0.286 ** 0.071 -0.296 ** 0.068
    Proportion African American, γ09 -0.144 0.082 -0.151 0.078 -0.131 0.074
    FS, γ010 0.175 ** 0.035 0.185 ** 0.034 0.168 ** 0.032
    SC, γ011 0.094 0.080 0.181 0.079 0.196 * 0.074

Random Effects VC VC VC
Intercept level 1, u0 0.013 ** 0.013 ** 0.013 **
FS slope, u1 0.000 0.000 0.000
SC slope, u2 0.012 ** 0.012 ** 0.010 **
FRL slope, u3 0.009 ** 0.017 ** 0.014 **
Gender slope, u4 0.002 0.002 * 0.002 *
Asian slope, u5 0.004 0.009 0.007
Latino slope, u6 0.008 0.008 0.010
African American slope, u7 0.015 ** 0.015 ** 0.015 **

Category
Most Distinguishing More Distinguishing Least Distinguishing
Coefficient Coefficient Coefficient



 

 109 

Table 4.17 ACADEMIC ACHIEVEMENT MODEL 3 RESULTS COMPARISON BY CATEGORY 

Academic Achievement Model 3 Results Comparison by Category 

 
Note. FS = family support; FRL = free- or reduced-price lunch status; VC = variance 

component; Most Distinguishing category student n = 39,078, school n = 308; More 

Distinguishing category student n = 43,944, school n = 356; Least Distinguishing category 

student n = 49,348, school n = 396.  

* p < .01, ** p < .001. 

Fixed Effects SE SE SE
Between-Student Model
    FS, γ10 0.046 ** 0.002 0.046 ** 0.002 0.047 ** 0.002
    SC, γ20 0.295 ** 0.011 0.286 ** 0.011 0.286 ** 0.010
    FRL, γ30 -0.203 ** 0.010 -0.199 ** 0.011 -0.206 ** 0.010
    Gender, γ40 0.103 ** 0.007 0.109 ** 0.006 0.111 ** 0.006
    Asian, γ50 -0.003 0.027 -0.006 0.025 -0.012 0.024
    Latino, γ60 -0.280 ** 0.029 -0.303 ** 0.025 -0.298 ** 0.025
    African American, γ70 -0.261 ** 0.028 -0.267 ** 0.025 -0.270 ** 0.024
    Majority Member, γ80 -0.012 0.025 -0.023 0.021 -0.025 0.021
Between-School Model
    Intercept, γ00 3.098 ** 0.008 3.088 ** 0.007 3.091 ** 0.007
    Rural, γ01 -0.024 0.019 -0.011 0.019 0.000 0.018
    Town, γ02 -0.029 0.019 -0.019 0.019 -0.008 0.018
    City, γ03 -0.003 0.018 -0.019 0.017 -0.014 0.017
    Middle School, γ04 0.027 0.013 0.043 ** 0.012 0.043 ** 0.011
    Proportion FRL, γ05 -0.057 0.053 -0.031 0.052 -0.047 0.050
    Proportion Female, γ06 -0.162 0.227 -0.213 0.215 -0.183 0.194
    Proportion Asian, γ07 0.001 0.138 0.135 0.134 0.159 0.131
    Proportion Latino, γ08 -0.160 0.089 -0.212 * 0.081 -0.245 * 0.077
    Proportion African American, γ09 -0.003 0.109 0.015 0.103 0.037 0.098
    African American Majority, γ010 -0.131 * 0.044 -0.176 ** 0.042 -0.178 ** 0.041
    Asian Majority, γ011 -0.211 * 0.080 -0.221 * 0.078 -0.235 * 0.077
    Latino Majority, γ012 0.000 0.087 -0.182 * 0.063 -0.164 * 0.061
    FS, γ013 0.165 ** 0.034 0.171 ** 0.033 0.155 ** 0.032
    SC, γ014 0.116 0.079 0.186 0.076 0.208 * 0.072

Random Effects VC VC VC
Intercept level 1, u 0 0.013 ** 0.014 ** 0.013 **
FS slope, u 1 0.000 0.000 0.000
SC slope, u 2 0.011 ** 0.012 ** 0.010 **
FRL slope, u 3 0.009 ** 0.017 ** 0.014 **
Gender slope, u 4 0.002 0.002 * 0.002 *
Asian slope, u 5 0.004 0.008 0.007
Latino slope, u 6 0.008 0.007 0.009
African American slope, u 7 0.016 ** 0.016 ** 0.015 **

Category
Most Distinguishing More Distinguishing Least Distinguishing
Coefficient Coefficient Coefficient
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Chapter 5: Discussion 

Previous researchers have demonstrated the benefits and importance of protective 

factors for adolescent students regarding successful adaptation throughout developmental 

and educational changes, in particular and the focus of this study, for school connectedness. 

In this study, I focused on school connectedness and academic achievement outcomes 

during the middle school years of adolescence. This study examined the effect that the 

transition to middle school had on school connectedness and academic achievement by 

comparing survey results for students in grade 6 in primary schools who did not experience 

a school transition going into that grade with students in grade 6 in middle schools who did 

experience a transition to middle school in grade 6. The methodological goal of this study 

was to examine how the refinement in definitions of school-type (i.e., primary or middle 

school) affected the results by comparing model results across three categorizations of 

primary and middle schools for each of the school connectedness and academic 

achievement models. The research questions guiding this study were: 

1. Do students who have experienced a transition to middle school have different 

levels of school connectedness and academic achievement compared to 

students in the same grade at a primary school who did not transition? 

2. Does gender have an effect on school connectedness and academic 

achievement? 

3. Does being a member of the majority ethnic group at a school have an effect on 

school connectedness and academic achievement? 

4. Does family support have an effect on the school connectedness of students? 
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5. Does school connectedness have an effect on academic achievement of 

students? 

6. How do differences in categorization of school-type (e.g., primary or middle 

school) affect the results from the hierarchical linear models? 

In this chapter, I present a summary and discussion of the results of the analyses 

pertaining to the research questions presented above and in Chapter 2. The summary 

includes results for the school connectedness models, the academic achievement models, 

and the methodological approach. The chapter concludes with limitations, including 

methodological issues, future research, and conclusions.  

5.1 School Connectedness 

Overall, the results of this study both confirm and slightly contradict findings found 

in previous research, but demonstrate the importance of considering a student’s sense of 

school connection as a protective factor as well as its association with family support. The 

first hypothesis predicted that the school connectedness of students who experienced a 

transition to middle school would be lower than the school connectedness of students at 

primary schools who did not experience a school transition. The effect of school-type was 

statistically significant, a small to moderate effect, for all three models of school 

connectedness (δ=>?@ABC" = 0.43, δ=>?@ABC6 = 0.33, δ=>?@ABC3 = 0.34). When family 

support was added to the models, the effect of school-type was reduced by about 23%, but 

it continued to be statistically significant in models two and three. The results indicated 

that students in grade 6 in middle schools who experienced a transition to middle school 

and were in the lowest grade at their school have significantly lower levels of school 

connectedness than students in grade 6 in primary schools who did not experience a 
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transition and were the highest grade in their school. These results were consistent with 

this hypothesis. The significance of the differences found in school connectedness between 

primary and middle school is that the differences were seen for students in the same grade, 

holding all else constant, with the exception of the school context and environment, that is, 

the difference between students in grade 6 in a primary school and students in grade 6 in 

middle school. In other words, the average school connectedness decreased with the 

transition to middle school and highlights the need to adequately prepare students for 

middle school and start offering opportunities for student-peer and student-teacher 

relationships prior to the transition to a middle school. 

Hypothesis three predicted that males would have lower levels of school 

connectedness than females. Like previous studies, females were found to have a higher 

school connectedness than males in all three models, which was in line with the hypothesis. 

When family support was added to the models, the difference in levels of school 

connectedness between male and female students was more pronounced. Inconsistent with 

the hypothesis, the proportion of females at the school was found to have the opposite effect 

across the models. A larger proportion of females at a school was associated with lower 

levels of school connectedness; do note that this school level effect was not significant in 

school connectedness model one, but when family support was added to the model and, 

subsequently when ethnic majority was added to the model, this school level effect was 

noticeably large and statistically significant. Although not hypothesized, this phenomenon 

was not expected and warrants further investigations at the school level. 

Hypothesis five predicted that students who were members of the ethnic majority 

at their school would have higher levels of school connectedness than ethnic minority 
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students who were not members of the ethnic majority students at their school. Contrary to 

previous researchers that have denoted the potential negative effects of experiencing ethnic 

incongruence, majority membership did not have a significant impact on a student’s school 

connectedness in the current study. These findings were not consistent with the hypothesis. 

At the student level, when family support, FRL, gender, and ethnicity were controlled for, 

being a member of the ethnic majority did not result in significantly higher levels of school 

connectedness than students who were not members of the ethnic majority, on average. At 

the school level, schools with African American, Asian, and Latino majorities did not 

significantly differ from schools with a White majority. One conjecture for this result might 

be due to the demographic composition of the students and schools in the survey sample. 

Overall there were a disproportionate number of students in each race/ethnicity group, 80% 

of the students in this study were White, 91% of schools had a White majority, and only 

about 20% of students did not belong to the ethnic majority at their school. A consideration 

for future research would be to rethink how majority at a school is defined, as I used the 

numerical majority in the school as the majority at that school, however, the numerical 

majority could still have fallen below 50% as there were no other qualifying requirements 

established to categorize an ethnic majority at a school (e.g., refer to Morales-Chicas and 

Graham [2017] for a different approach to identifying the ethnic majority at a school). 

Hypothesis seven predicted that students with higher levels of family support would 

exhibit higher levels of school connectedness. The results for both models two and three 

of the school connectedness models (note that family support was not included in the first 

school connectedness model) were consistent with this hypothesis. Not only was family 

support a statistically significant predictor of school connectedness scores at both the 
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student- and school-level of model two and three, the effect of school family support means 

was large (δD@ABC6 = 2.44, δD@ABC3 = 2.48). The addition of family support in model two 

explained an additional 18% of variance in school connectedness and reduced the effect 

sizes for many of the school-level variables; school location effect sizes were reduced by 

54% to 81% and middle school by 23%. These reductions demonstrate the magnitude of 

the impact and the importance of family support in explaining differences in school 

connectedness scores between rural, town, and city schools when compared to suburban 

schools and between primary and middle schools. Moreover, at the student level, without 

family support in the model (e.g., school connectedness model one), the average Latino 

student group slope was statistically significant where Latino students had lower school 

connectedness when compared to White students, however, this effect changed when 

family support was added into the model. When accounting for family support, the average 

Latino student group slope effect was no longer statistically significant, indicating that on 

average the school connectedness of Latino students did not differ from that of White 

students. This highlights the importance of considering family support when modeling 

adolescent behaviors and may speak to the collectivistic nature of the Latino culture. 

5.2 Academic Achievement 

As with the school connectedness models, the first three research questions focused 

on the associations of academic achievement (measured by self-reported GPA) with 

primary and middle school differences, gender, and majority membership. Hypothesis two 

predicted that the GPAs of students who experienced a transition to a middle school would 

be lower than the GPAs of students in primary schools who did not transition. Unlike the 

results for the school connectedness model, students who experienced a transition into a 
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middle school did not significantly differ in their GPA from students who were in primary 

school and did not experience a transition in grade 6. The statistical significance of this 

effect did not change when school connectedness or majority membership were added to 

the models. Although the average GPA was significantly different between primary and 

middle schools (see descriptive results in Table 4.1), when other variables were taken into 

account in the HLM models, the association was mitigated. The multilevel results imply 

that GPAs for students who transitioned to a middle school were not significantly lower 

than primary school students. Therefore, these findings were not consistent with the 

hypothesis and were contrary to what has been highlighted in previous research. It is 

important to note that in this study GPA was self-reported and was calculated based on a 

survey item for which GPA was based on reported grades received most often, therefore 

the measure of GPA is an approximation. Although caution has been advised regarding the 

use of self-reported GPA, self-reported grades have been shown to behave similarly to 

actual grades when used for modeling (see Kuncel et al., 2005). Additionally, it is 

important to consider that the grading schemes and expectations between primary schools 

might be different than those in middle schools. 

Hypothesis four predicted that males would have lower levels of GPA than females. 

The results from all three models predicting GPA were in line with this hypothesis. Females 

were found to have higher GPAs than males. However, like the school connectedness 

models, contradictory to these findings at the student-level, the proportion of female 

variable at the school level had the opposite effect across the models. That is, as the 

proportion of female students in schools increased, GPA decreased, but unlike the school 

connectedness models, this variable was not statistically significant in the GPA models. 
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Again, although not hypothesized, this was an unusual and unexpected result that warrants 

further investigation. 

Hypothesis six predicted that students who were members of the ethnic majority 

group at their school would have higher GPAs than students who were not. At the student 

level, majority membership was not a significant predictor of GPA, holding all else 

constant. However, at the school level, schools with an African American majority and 

Asian majority had significantly lower GPAs on average than schools with a White 

majority. These results were not consistent with the hypothesis. It is important to note that 

given the sample, the Asian majority schools were all at the primary level and significantly 

differed from the White majority schools at the primary level (Cohen’s d = 1.58, 95% CI 

[0.85, 2.31]; see Table 4.1). Although there were schools with an African American 

majority in both school-types, the differences with White majority schools within each 

school-type were significant (Cohen’s d = 1.06, 95% CI [0.49, 1.61] for primary schools; 

Cohen’s d = 1.73, 95% CI [0.71, 2.75] for middle schools), where schools with a White 

majority had higher GPAs than schools with a non-White ethnic majority. Future 

investigation into the extent of the association between majority membership and academic 

achievement is also warranted. 

Hypothesis seven predicted that students with higher levels of school 

connectedness would have higher GPAs. At the student level, the results were consistent 

with the hypothesis, school connectedness was a significant predictor of GPA.  In addition, 

the direction of the effect was as hypothesized, on average, higher levels of school 

connectedness were associated with higher GPAs. This effect remained statistically 

significant when majority membership was added to the model. On the other hand, at the 
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school level, the average school connectedness level was not a significant predictor of 

GPA. However, the inclusion of school connectedness at the school level explained some 

of the association between family support and GPA, emphasizing the intricate link between 

family support and school connectedness. 

5.3 Methodological Analysis 

 The last research question was centered around the methodological approach to this 

study. Hypothesis 9 predicted that the more distinguishing the categorization between 

primary and middle schools, the more likely differences would be observed. The 

expectation was that the estimates for the most distinguishing category of the three 

categorizations between middle and primary schools would be the most precise, however, 

overall, the results were robust to the differing categorizations for primary and middle 

schools. In other words, the estimates for the school connectedness models were fairly 

similar to one another in each of the three models across the three categorizations (refer to 

Tables 4.12, 4.13, and 4.14), with the largest difference in estimation being the school-

level proportion of females variable in each of the three models. There were slightly more 

differences across the categorizations in the GPA models, however, estimates remained 

relatively robust (see Tables 4.15, 4.16, and 4.17). These findings were not consistent with 

the hypothesis. 

5.4 Limitations and Future Research 

 Although the sample size and number of schools in this study allowed for multilevel 

analyses, several limitations are important to keep in mind when interpreting the results. 

This study expanded on a limitation from Karl and colleagues (2014, 2016) by including 

an aggregate ethnic majority variable at the school level based on the school’s ethnic 
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majority (rather than only the grade 6 ethnic majority previously used). The inclusion of 

school-based ethnic majority introduced two limitations—one similar to and one different 

from those delineated by Karl and colleagues. First, the school level data from the CCD 

were from 2009 but the MSS data used in this study were from the 2007 and 2010 

administrations; therefore, an assumption was made that the 2009 data did not vary from 

the ethnic majority in schools in 2007 and 2010—but it is possible that there was a year to 

year variation in ethnic majority at the school that was not accurately accounted for. 

Second, the school level aggregation was limited to the available CCD data that did not 

provide aggregate information for the multiracial ethnic group, therefore, these students 

needed to be excluded from the sample, potentially resulting in a large number of students 

being excluded from the analysis and not being able to gain important information about 

this ethnic group.  

Additionally, the data used in this study were limited to data collected in Minnesota, 

which may not be generalizable to other states. Data from this area of the United States 

tends to be more homogenous and less ethnically diverse, limiting the applicability for 

generalization to other states or demographic situations. In the future, a more 

heterogeneous sample for both students and schools would be helpful in understanding 

associations with school connectedness, especially with ethnic groups that aren’t usually 

represented. Future research studies related to this study might consider students of color 

as a whole rather than as separate groups. In this study, all three of the non-White groups 

were over 90% smaller than the group of White students. Additionally, previous 

researchers have found associations between school connectedness and risky behaviors 

(refer to Section 2.2.1.3) and extracurricular activities (refer to Section 2.2.1.8), both of 
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these measures should be considered in modeling school connectedness in the future. 

Furthermore, it may be worth including GPA in the school connectedness models as 

previous researchers have established that there may be differences in levels of school 

connectedness based on differing levels of academic achievement. 

 Over and above the limitations mentioned above, several methodological 

challenges arose throughout the study. As mentioned, this study used school level 

inferences about the ethnic majority in schools but these may not reflect the ethnic majority 

in the grade. Further research about whether students in schools connect and associate more 

with their individual grade or with the school as a whole would be warranted to assist in 

determining where the school-level inferences and aggregation should focus (i.e., grade 

level to reflect the school or school level to reflect the grade). The models also did not 

consider selection effects regarding self-selection bias of students into schools. It could be 

argued that assignment to middle schools is mostly random due to the connection with 

primary school attended rather than student characteristics, however, there are many other 

situational and contextual nuances that are not by choice that may determine what middle 

school a student attends. The availability of data on self-selection into a school via school 

choice is not known but has potential—particularly in city or suburban schools where there 

are likely more opportunities to choose where to attend school—to have an impact on a 

students’ school connectedness.  

Another methodological issue that may have been reflected in the results by the 

slightly more variable GPA model estimations across the three categorizations of primary 

and middle schools was the skewness, non-normality of the GPA variable. Perhaps a 

transformation would have been warranted, however, the question then becomes, to what 
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extent would the inferences be meaningful? That is, the interpretations of transformed 

outcome variables within the HLM framework may provide a better fit for the model but 

the disadvantage is that the transformation may lead to a metric that is uninterpretable or 

does not make sense within the context.  

An additional methodological question surfaced during this study—to what extent 

does using a self-reported measure at the student level (e.g., FRL) agree with what is 

reflected in a database reported measure at the school level (e.g., mandated reporting of 

student demographics at their school that are likely not self-reported by students)? In other 

words, what is the correlation and validity of using self-reported measures at one level of 

analysis while using a tracked measure of the same variable at a different level of analysis? 

Lastly, the methodological goal was to take three different categorizations of 

primary and middle schools with the intention to compare results across the 

categorizations. The expectation was a more statistical precision in the categorization that 

distinguished the most between the two groups of students from grade 6, however, that was 

not the case. In this study, the difference between the least distinguishing category and the 

more distinguishing category was 5,443 students and 40 schools; the difference between 

the more distinguishing category and the most distinguishing category was 5,134 students 

and 48 schools; which resulted in a difference between the least and most distinguishing 

categories of 10,577 students and 88 schools. The school connectedness model results were 

robust to the variations in the categorization of middle and primary schools, but there are 

questions that arose. Mainly, will these results always be robust to differences in 

categorizations? In addition, the categorizations were taken in a stepwise manner with 

changes in middle school categorization first (between the least and more distinguishing 



 

 121 

categories) and the changes in primary schools second (between the more and most 

distinguishing categories), therefore, for each school-type and categorization, the removal 

was approximately 5,000–5,500 students and 40–50 schools. These removals did not 

amount to notable differences as presented in the results, however the question remains, is 

there a threshold in composition of students and school characteristics to which these 

categorizations would have an effect on results, both in estimation and in statistical 

significance? 

5.5 Conclusions 

 It has been well documented across studies that varying aspects of student’s lives—

academic, personal, and interpersonal—tend to decline after transitions to new schools. 

School connectedness—or a student’s sense of belonging in school—has become an area 

of increased interest and focus particularly over the last several years, however, the 

assessment of and response to this growing area of interest has not changed. Given the 

importance of school connectedness, as evidenced by the results in this study, it is crucial 

for teachers, schools, and school districts to invite and foster positive relationships with 

students throughout the adolescent grades. The significant difference in school 

connectedness between primary and middle school students in the same grade provides 

support for the need for these relationships to be proactively sought out in the grade(s) prior 

to transitioning to middle school. In addition, family support has substantial influence in 

adolescent outcomes and should not be discarded as insignificant. Moreover, it is important 

to recognize the differences between individualistic and collectivistic cultures and their 

association with peers, school, and adolescent development as the implications of not 

adequately addressing these differences can lead to significant challenges for these 
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students, for which they may not overcome. The opportunity for further research and 

understanding of school connectedness of adolescents across the many facets where the 

largest differences are noted could help to explain differences between students. 
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Appendix A 

Table A.1 LEAST DISTINGUISHING CATEGORY STUDENT DEMOGRAPHIC INFORMATION AND DESCRIPTIVE STATISTICS BY CONDITION 

Least Distinguishing Category Student Demographic Information and Descriptive 

Statistics by Condition 

 

Note. SC = School Connectedness; FRL = free- or reduced-priced lunch status (self-

identified); FS = Family Support; Total student N = 72,277. 

  

n % M SD n % M SD
SC Score 24,276 33.59 0.016 0.38 48,001 66.41 0.012 0.39
Sex

Female 11,935 49.16 0.065 0.37 23,827 49.64 0.073 0.37
Male 12,341 50.84 -0.033 0.38 24,174 50.84 -0.047 0.39

Race
African American 2,116 8.72 -0.024 0.40 2,669 5.56 -0.027 0.41
Asian 1,854 7.64 -0.021 0.37 2,418 5.04 -0.002 0.39
Latino 2,419 9.96 -0.059 0.40 3,465 7.22 -0.070 0.40
White 17,887 73.68 0.033 0.38 39,449 82.18 0.023 0.38

FRL
Yes 7,523 30.99 -0.042 0.38 11,716 24.41 -0.049 0.40
No 14,892 61.34 0.042 0.38 33,463 69.71 0.032 0.38
Missing 1,861 7.67 0.032 0.37 2,822 5.88 0.019 0.37

Majority Membership
Yes 19,027 78.38 0.027 0.38 39,528 82.35 0.022 0.38
No 5,249 21.62 -0.028 0.40 8,473 17.65 -0.035 0.40

FS Score
M (SD) 1.89 (1.48) – – 2.02 (1.46) – –

GPA
M (SD) 3.05 (0.74) – – 3.13 (0.72) – –

Primary School Middle School
SC Score SC Score
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Table A.2 LEAST DISTINGUISHING CATEGORY SCHOOL DEMOGRAPHIC INFORMATION AND DESCRIPTIVE STATISTICS BY CONDITION 

Least Distinguishing Category School Demographic Information and Descriptive 

Statistics by Condition 

 

Note. SC = School Connectedness; FS = Family Support; FRL = students eligible for free 

or reduced priced lunch (proportion from NCES CCD); Total school N = 396. 

  

n % M SD n % M SD
Avg SC Score 230 58.08 0.005 0.11 166 41.92 -0.002 0.10
Ethnic Majority

African American 18 7.83 -0.105 0.09 5 3.01 -0.083 0.05
Asian 9 3.91 -0.063 0.10 0 – – –
Latino 7 3.04 -0.089 0.12 0 – – –
White 196 85.22 0.021 0.10 161 96.99 0.000 0.10

School Location
Town 41 17.83 – – 39 23.49 – –
Rural 94 40.87 – – 50 30.12 – –
Suburb 49 21.30 – – 51 30.72 – –
City 46 20.00 – – 26 15.66 – –

M SD M SD
Avg FS Score 1.85 0.38 1.98 0.25
Proportion FRL 0.44 0.22 0.31 0.16
Proportion Female 0.48 0.03 0.49 0.03
Proportion African American 0.11 0.15 0.07 0.10
Proportion Asian 0.07 0.11 0.04 0.04
Proportion Latino 0.09 0.12 0.06 0.07
Proportion White 0.71 0.28 0.81 0.17

Primary School Middle School
SC Score SC Score



 

 138 

Table A.3 MORE DISTINGUISHING CATEGORY STUDENT DEMOGRAPHIC INFORMATION AND DESCRIPTIVE STATISTICS BY CONDITION 

More Distinguishing Category Student Demographic Information and Descriptive 

Statistics by Condition 

 

Note. SC = School Connectedness; FRL = free- or reduced-priced lunch status (self-

identified); FS = Family Support; Total student N = 64,727. 

  

n % M SD n % M SD
SC Score 24,276 37.51 0.016 0.38 40,451 62.49 0.015 0.39
Sex

Female 11,935 49.16 0.065 0.37 20,133 49.77 0.075 0.37
Male 12,341 50.84 -0.033 0.38 20,318 50.23 -0.044 0.39

Race
African American 2,116 8.72 -0.024 0.40 2,314 5.72 -0.020 0.40
Asian 1,854 7.64 -0.021 0.37 2,229 5.51 0.001 0.39
Latino 2,419 9.96 -0.059 0.40 2,968 7.34 -0.068 0.40
White 17,887 73.68 0.033 0.38 32,940 81.43 0.026 0.38

FRL
Yes 7,523 30.99 -0.042 0.38 9,800 24.23 -0.042 0.40
No 14,892 61.34 0.042 0.38 28,352 70.09 0.034 0.38
Missing 1,861 7.67 0.032 0.37 2,299 5.68 0.017 0.37

Majority Membership
Yes 19,027 78.38 0.027 0.38 32,959 81.48 0.025 0.38
No 5,249 21.62 -0.028 0.40 7,492 18.52 -0.031 0.40

FS Score
M (SD) 1.89 (1.48) – – 2.02 (1.46) – –

GPA
M (SD) 3.05 (0.74) – – 3.13 (0.71) – –

Primary School Middle School
SC Score SC Score
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Table A.4 MORE DISTINGUISHING CATEGORY SCHOOL DEMOGRAPHIC INFORMATION AND DESCRIPTIVE STATISTICS BY CONDITION 

More Distinguishing Category School Demographic Information and Descriptive 

Statistics by Condition 

 

Note. SC = School Connectedness; FS = Family Support; FRL = students eligible for free 

or reduced priced lunch (proportion from NCES CCD); Total school N = 356. 

 

n % M SD n % M SD
Avg SC Score 230 64.61 0.005 0.11 126 35.39 -0.002 0.10
Ethnic Majority

African American 18 7.83 -0.105 0.09 4 3.17 -0.083 0.06
Asian 9 3.91 -0.063 0.10 0 – – –
Latino 7 3.04 -0.089 0.12 0 – – –
White 196 85.22 0.021 0.10 122 96.83 0.001 0.10

School Location
Town 41 17.83 – – 28 22.22 – –
Rural 94 40.87 – – 30 23.81 – –
Suburb 49 21.30 – – 45 35.71 – –
City 46 20.00 – – 23 18.25 – –

M SD M SD
Avg FS Score 1.85 0.38 1.98 0.25
Proportion FRL 0.44 0.22 0.31 0.16
Proportion Female 0.48 0.03 0.49 0.02
Proportion African American 0.11 0.15 0.07 0.10
Proportion Asian 0.07 0.11 0.05 0.04
Proportion Latino 0.09 0.12 0.06 0.07
Proportion White 0.71 0.28 0.80 0.17

Primary School Middle School
SC Score SC Score
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Appendix B 

Scale and Item Information for the Minnesota Student Survey (MSS) to Model School 

Connectedness in Confirmatory Factor Analysis 

 

Note: *Indicates that items were reverse coded. 

Item Scale Name and Item Stem
Teacher Community Support

1-4 How much do you feel…
TCS1 1. Friends care about you?
TCS2 2. Teachers/other adults at school care about you?
TCS3 3. Religious or spiritual leaders care about you?
TCS4 4. Other adults in your community care about you?

5-6 How many of your teachers…
TCS5 5. Are interested in you as a person?*
TCS6 6. Show respect for the students?*

School Safety/Climate
1-3 How many students in your school…

SSC1 1. Are friendly?
SSC2 2. Behave well in the hallways and lunchroom?
SSC3 3. Have made fun of or threatened students of different races or 

backgrounds?*
4-7 How much do you agree or disagree with the following statements?

SSC4 4. I feel safe going to and from school
SSC5 5. I feel safe at school
SSC6 6. Bathrooms in this school are a safe place to be
SSC7 7. Students use of alcohol or drugs is a problem at this school*
SSC8 8. During the last 30 days, how many days did you not go to school because 

you felt you would be unsafe at school or on your way to or from school?

Other
LIKE How to do you feel about going to school?*

I like school very much
I like school quite a bit
I like school a little
I don’t like school very much
I hate school
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Appendix C 

Hierarchical Linear Model Assumptions 

Figure C.1 LEVEL 1 RESIDUAL PLOTS FOR SCHOOL CONNECTEDNESS MODEL 1 

Level 1 Residual Plots for School Connectedness Model 1 
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Figure C.2 LEVEL 2 RESIDUAL PLOTS FOR SCHOOL CONNECTEDNESS MODEL 1 

Level 2 Residual Plots for School Connectedness Model 1 
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Figure C.3 LEVEL 1 RESIDUAL PLOTS FOR SCHOOL CONNECTEDNESS MODEL 2 

Level 1 Residual Plots for School Connectedness Model 2 
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Figure C.4 LEVEL 2 RESIDUAL PLOTS FOR SCHOOL CONNECTEDNESS MODEL 2 

Level 2 Residual Plots for School Connectedness Model 2 
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Figure C.5 LEVEL 1 RESIDUAL PLOTS FOR SCHOOL CONNECTEDNESS MODEL 3 

Level 1 Residual Plots for School Connectedness Model 3 
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Figure C.6 LEVEL 2 RESIDUAL PLOTS FOR SCHOOL CONNECTEDNESS MODEL 3  

Level 2 Residual Plots for School Connectedness Model 3 
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