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Sociologists of education have long stressed the importance of students’ 

expectations for their subsequent success. Yet, an insufficient amount of previous work 

has considered how academic and social psychological factors guide when and how 

students develop their expectations for the future, particularly for the socioeconomically 

disadvantaged and minority students attending our cities’ schools. By using rich survey 

and administrative data from a large, urban district serving low income and 

predominantly Hispanic and African American students, this dissertation identifies how 

these students develop expectations related to higher education in general as well as 

science, technology, engineering, and math (STEM) in particular at the start of high 

school. Chapter 2 examines whether Hispanic girls hold higher college expectations than 

Hispanic boys because they acquire a superior toolkit of academic resources including 

achievement, attitudes, and relationships, and/or whether girls are better able to leverage 

these resources. Further, it considers the potentially gendered role of nativity, language-

minority, and socioeconomic status in shaping college expectations among Hispanic 

students. Chapter 3 analyzes how students’ perceptions of the relevance of science 

outside of school contribute to gender differences in expectations to major in specific 
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areas of STEM, namely the biological and physical sciences as compared with computer 

science and engineering. Chapter 4 unpacks the extent to which minority students 

expecting to major in STEM anticipate that gender- or race-based discrimination may act 

as a barrier to their goals. Taken together, the findings of these studies underscore the 

importance of perceptions related to schools, society, and opportunity at the intersection 

of gender and race/ethnicity for guiding students’ expectations, an important precursor to 

subsequent behavior and success. 
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Chapter 1:  Introduction 

GENDER INEQUALITY IN U.S. SOCIETY AND SCHOOLS 

Gender remains a major axis of stratification in U.S. society with women 

occupying less lucrative and lower status sectors of the labor market (Cha and Weeden 

2014; Correll 2001; Ridgeway 2013). Yet, for the past three decades, women have earned 

more college degrees than men, a trend generally accounted for by girls’ higher 

achievement in school prior to the transition to college (Buchmann and DiPrete 2006). 

Thus, these patterns of social inequality, coupled with girls’ higher achievement in 

school, present an important challenge to the meritocratic ideal that success in education 

shapes labor market outcomes and social status more broadly (Mickelson 1989).  

Yet, persistent pockets of gender inequality within education that disadvantage 

women and girls in the transition to college and the labor force complicate the apparent 

female educational advantage. To illustrate, although girls earn higher grades than boys 

prior to the transition to college, small and subject-specific differences in course-taking 

and test scores are observable (Buchmann, DiPrete, and McDaniel 2008; Riegle-Crumb, 

Blanchard, and Morton n.d.). For example, girls take more high school courses in biology 

and chemistry but fewer in physics (Riegle‐Crumb and Moore 2014; Xie and Shaumann 

2006). Following the transition to college, although women have higher rates of 

matriculation and completion of four year degrees, men are more likely to choose majors 

in science, technology, engineering, and math (STEM) (England and Li 2006). Moreover, 

gender gaps within STEM fields are the most pronounced in the engineering and 

technology-related fields associated with high status and pay in today’s innovation-driven 

economy (Cheryan, Ziegler, and Montoya 2016; Xue and Larson 2015). Taken together, 

although the overall female advantage in postsecondary attainment is only expected to 
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grow in future decades, gender desegregation in STEM persists; both of which have 

important implications for social stratification more broadly. 

EXPECTATIONS AND THE EARLY FORMATION OF DISPARITIES  

Sociological inquiry into inequalities in educational attainment has consistently 

underscored the importance of students’ educational expectations for shaping students’ 

success in navigating the educational system. As a primary component of the Wisconsin 

model of educational attainment, students’ educational expectations are thought to arise 

through internalizing the educational expectations of influential others such as teachers 

and parents and these expectations in turn motivate and guide students onward 

(Alexander, Eckland, and Griffin 1975; Jencks, Crouse, and Mueser 1983; Sewell, Haller, 

and Portes 1969). Though similar to aspirations, which reflect students’ hoped-for 

achievement outcomes, expectations incorporate the perceived likelihood of particular 

outcomes in the real world and are a superior predictor of eventual attainment (Goyette 

2008; Marini and Greenberger 1978). Yet, critics of the Wisconsin model argue that in 

originating to explain social class differences in educational attainment among white 

males, the Wisconsin model as originally articulated fails to consider or explain gender 

and race/ethnic differences in the role of expectations (Eccles 1994; Haller 1982; 

Kerckhoff and Campbell 1977; Mickelson 1990). 

Even the college for all era, where a majority of students from all backgrounds 

plan or perhaps assume that they will attend college, college expectations play a 

meaningful role in students’ eventual attainment (Goyette 2008; Kao and Thompson 

2003). For example, Grodsky and Riegle-Crumb (2010) find that even though the vast 

majority (92%) of all students expect to attend college, students of all social backgrounds 

equally benefitted from high expectations in terms of their likelihood of applying to 
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college. This is consistent with other recent work upholding that high educational 

expectations continue to predict students’ effort and attachment to school (Domina, 

Conley, and Farkas 2011) and to shape students’ attainment through their behavioral 

conformity with their goals (Morgan 2005).  

In large part, the association between students’ educational expectations and 

academic success arises because students’ success hinges on their ability to align their 

academic trajectories with their expectations. Students who know what they want to do 

with respect to particular fields and who are aware of the educational requirements to 

reach their goals have better outcomes (Morgan, Gelbgiser, and Weeden 2013; Schneider 

and Stevenson 2000). As students progress through school, school structures become 

more complex with hierarchical courses and increasingly specialized academic subjects. 

As this occurs, students’ expectations may guide them in tracking toward their 

educational goals by shaping their college preparatory decision-making (Morgan 2005; 

Powell, Farrar, and Cohen 1985; Schneider, Swanson, and Riegle-Crumb 1997). 

Consistent with this, recent work by Morgan and others emphasizes that occupational 

plans during high school remain a strong predictor of college major (2013).  

Therefore, because expectations for the future guide students onward, it is 

important to understand how they develop. Moreover, as increasing proportions of 

students anticipate continuing on to college, students’ field-specific expectations will 

play an important role in students’ entry into horizontally as well as vertically stratified 

areas of postsecondary education (Gerber and Cheung 2008; Torche 2011). This 

dissertation will analyze students’ expectations about college-going and their intentions 

to major in highly stratified STEM fields at the start of high school, several years before 

the transition to college. Further, it will closely examine how these develop during 
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middle school, a time in which students’ perceptions and their academic and social 

worlds are arguably the most in flux.  

MIDDLE SCHOOL AS A BACKDROP FOR THE DEVELOPMENT OF STUDENTS’ 
EXPECTATIONS  

Entry into middle school brings about several major changes in the structural 

dimensions of students’ academic experiences at school. As elementary schoolers, 

students typically spend the majority of the day with one classroom teacher. Following 

the transition to middle school, students shuffle between classrooms and teachers for 

defined academic subjects and though they are given greater autonomy over their course-

selections including elective coursework, there is a greater emphasis on control and 

discipline in the classroom (Barber and Olsen 2004; Eccles et al. 1993; Lee and Smith 

1993; Oakes 1985). Additionally, the academic courses students take acquire a more 

hierarchical nature as students are placed into courses of varying rigor and emphasis on 

college preparation (Adelman 2006; Dauber, Alexander, and Entwisle 1996; Stevenson, 

Schiller, and Schneider 1994). For example, as early as sixth grade, many students are 

placed into honors or “pre-Advanced Placement” courses, named for the Advanced 

Placement courses taken by high school upperclassmen for college credit. These 

hierarchical courses follow increasingly rigid course sequences that define the 

opportunities that students will have to learn the most demanding college preparatory 

curriculum (Riegle‐Crumb 2006; Stevenson et al. 1994). Finally, middle schoolers have 

increased opportunities for feedback about their academic ability and potential beyond 

course placements, including grades and standardized testing (Eccles et al. 1993). Thus, 

middle school as an academic context offers students more sources of feedback about 

their ability and potential that may inform whether they expect to continue their 

educational trajectories into college. 
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Moreover, middle school coincides with major changes in how students make 

sense of the social world around them that may influence the development of 

expectations. Classical theories of psychological development emphasize adolescence as 

a milestone in which youth make tremendous gains in their ability to process social 

reality (Archambault, Eccles, and Vida 2010; Crosnoe 2011; Spears Brown and Bigler 

2005). In particular, youth between the ages of 11 and 15 develop more sophisticated 

mental models of social systems that make use of logic, classifications, hierarchies, and 

abstractions (Piaget 1976). Further, adolescents become highly attuned to their social 

contexts and experiences and the attitudes of their peers as they prioritize fitting in 

socially (Archambault et al. 2010; Crosnoe 2011; Roeser, Eccles, and Sameroff 2000; 

Tyson 2011). Moreover, social psychologists have positioned middle school as an 

important time for the development of students’ identities (Eccles 2009). At this time, 

gender becomes more salient for students as they prepare for more adult roles and 

develop deeper understandings of society’s gendered expectations for them (Eccles 2005; 

Spears Brown, Christia et al. 2011). Therefore, as students come to cognitively 

understand social systems, these understandings may recreate inequality by shaping their 

educational expectations. 

In sum, considerable changes in the structure of schooling and students’ own 

cognitive development define middle school as a critical period. At this time, students 

make sense of themselves as well as the social world within and beyond the schools in 

which their future opportunities will come to be defined. Because the achievement 

trajectories students begun during middle school will have increasingly important long-

term consequences, it is even more pressing to understand how students’ educational 

expectations relating to stratified areas of postsecondary study develop at this juncture. 
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THE DEVELOPMENT OF EXPECTATIONS IN CONTEXT 

A dominant narrative views the U.S. education system as a primary mechanism of 

opportunity within American society that largely defines one’s occupation, earnings, and 

social status (Hout 2012; Turner 1960). Yet, schools are also academic and social 

contexts in which the roots of adult stratification are set and grow beginning in childhood 

and continuing through adulthood. To the extent that underserved students within U.S. 

urban school districts experience tremendous and increasing socioeconomic and 

racial/ethnic inequality (Ayscue and Orfield 2016; Coll et al. 1996), their expectations for 

their futures are likely distinct from their peers nationally. 

Further, theories of intersectionality suggest that perceptions of opportunity 

including college expectations will be shaped by the multifaceted dimensions of students’ 

identities and social backgrounds, namely both their gender and race/ethnicity (Purdie-

Vaughns and Eibach 2008). By taking seriously how these come together to create 

distinct experiences in schools with academics, attitudes, and relationships, scholars have 

identified how urban schools may structure opportunities in distinct ways for minority 

girls compared to minority boys (Cammarota 2004; Morris 2006). Therefore, although 

this work identifies how students experience opportunities in K12 school, we know less 

about what middle schoolers anticipate regarding their opportunities after high school, 

including their expectations of going to college, their expected majors, and perceptions of 

discrimination as a possibility in higher education.  

Moreover, important work remains to be done to understand how these processes 

may operate in distinct ways for racial/ethnic minorities that moves beyond a black/white 

dichotomy. In particular, Hispanic students today comprise 1 in 5 U.S. students and bring 

with them a tremendous amount of socioeconomic, immigrant, and linguistic diversity 

that result in distinct challenges (Cammarota 2004; Crosnoe 2005b; Dondero and Muller 
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2012; Kao and Tienda 1995). Not only do Hispanic students enroll in college at lower 

rates than white students, but the female advantage in college enrollment is larger among 

Hispanics as well (Bozick, Lauff, and Wirt 2007; Buchmann et al. 2008; Ryan 2015). 

Furthermore, existing scholarship underscores gender differences in Hispanic girls’ and 

boys’ academic achievement, relationships with teachers, and orientations toward college 

going (Cammarota 2004; Morris 2005; Ovink 2013; Riegle-Crumb 2010). Therefore, this 

dissertation examines how students’ expectations regarding college and fields of study 

arise at the intersection of gender and race/ethnicity with particular attention to Hispanic 

students. Though not a nationally representative depiction, it offers a deeper look at how 

perceptions of opportunity arise in a context that is in many ways characteristic of the 

districts attended by a growing share of U.S. racial/ethnic minority students.  

ANALYTIC CHAPTER OVERVIEW 

The dissertation proceeds in three analytic chapters. The first portion of the 

dissertation considers an aspect of higher education in which females are at an advantage, 

namely the transition to college. Specifically, Chapter 2 investigates the gender gap in 

college expectations among Hispanic students, asking whether and how it is explained by 

girls’ greater likelihood of acquiring advantageous academic resources including 

academic achievement, attitudes, and relationships, and/or whether girls are better able to 

leverage these resources. Further, it considers the potentially gendered role of nativity, 

language-minority, and socioeconomic status in shaping college expectations among 

Hispanic students.  

By contrast, Chapters 3 and 4 delve deeper into students’ expectations with a 

specific focus on STEM, an area of higher education and the labor market in which girls 

are underrepresented. Chapter 3 asks how students’ perceptions of the relevance of 
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science outside of school contribute to gender differences in expectations to major in 

STEM, net of students’ perceptions of their affect and efficacy in science. It examines 

these dynamics first with respect to students’ expectations to major in any STEM field 

and then with respect to specific domains of STEM, namely the biological and physical 

sciences as compared with computer science and engineering. Finally, Chapter 4 

considers whether minority students expecting to major in STEM anticipate that gender- 

or race-based discrimination may act as a barrier to their educational goals. In particular, 

it explores the extent to which minority boys and girls have distinct perceptions of 

barriers to opportunity based on their plans to major in STEM. Taken together, the 

findings of these studies underscore the importance of students’ perceptions related to 

schools, society, and opportunity at the intersection of gender and race/ethnicity in 

guiding expectations, an important precursor to subsequent behavior and success. 

INTRODUCTION TO THE DATASET 

Data for each of the three analytical chapters within this dissertation come from 

survey and administrative data collected from a large, diverse school district in one of the 

biggest cities in the Southwest over a period of five years. The vast majority of students 

in the district qualifies for free or reduced price lunch (80%) and the student body is 

primarily Hispanic (62%) with smaller minorities of black (25%) and white (8%) students 

attending schools that are largely segregated by race/ethnicity. Although in some ways, 

this population of students faces unique challenges of socioeconomic disadvantage and 

racial/ethnic minority status in America’s cities, in other ways their circumstances are 

quite common for U.S. school children. A recent study from the Southern Education 

Foundation notes that 51% of students nationwide are in poverty (Suitts 2015). 

Furthermore, within urban settings, 64% of students are eligible for the federal free or 
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reduced price lunch program suggesting that such disadvantages are the norm rather than 

the exception (Hudley and Durán 2012). 

The overall design of the study through which these data were collected aimed to 

understand how academic experiences guide the development of students’ academic 

interests and expectations. Middle schoolers were surveyed twice annually beginning in 

the fall of 2010 about their attitudes toward school in general and science in particular. In 

the 2013-2014 and 2014-2015 school years, the study expanded to follow many of these 

same middle schoolers into high school and inquire about their attitudes toward school, 

educational opportunities, postsecondary study, and careers. Many of the items on the 

survey are adapted from items within established survey instruments within the literature 

in this area including the Trends in International Mathematics and Science Study 

(TIMSS), the Maryland Adolescent Development in Context Study (MADICS), and the 

National Center for Education Statistics High School Longitudinal Study (HSLS).  

Administrative data were collected in each year to contextualize this rich survey 

data. Achievement data were collected including middle school students’ course-taking 

and grades as well as their performance on state-wide standardized exams. Finally, 

students’ demographic data were obtained from the district including their gender, 

race/ethnicity, eligibility for free or reduced price lunch, as well as their status as limited 

English proficient (LEP), special education, and/or gifted and talented.  

Given the scope of data collection, including five years of survey data and 

administrative records, the full database is quite large. In all, it includes students from 50 

middle schools and 12 high schools. In this dissertation, all dependent variables are 

derived from the high school surveys administered in 2013-2014 and 2014-2015. Of the 

11,143 high schoolers included in either wave of the high school survey, about half are 

matchable to middle school survey and administrative records.  
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Chapter 2: Examining Gender Differences in College Expectations 
among Hispanic Students 

INTRODUCTION 

In the years since the emergence of the female advantage in college-going in the 

mid 1980’s, the disparity between women and men in college attendance has only grown 

such that in 2013, 56% of undergraduate students were female (Buchmann and DiPrete 

2006; National Center for Education Statistics 2015:306.10). Moreover, although gender 

differences in college attendance vary across racial/ethnic groups with the largest gaps 

among African Americans and Hispanics, most of the scholarly attention to these gender 

gaps has focused only on black-white differences (Aud et al. 2013; Buchmann et al. 

2008; McDaniel et al. 2011). In contrast, much less attention has been paid to gender 

differences in college-going among Hispanic students despite their demographic growth 

and low rates of postsecondary enrollment, especially at four year colleges, compared to 

both white and black students (Bozick et al. 2007; Riegle-Crumb et al. n.d.; Ryan 2015). 

Moreover, heterogeneity among Hispanic students owing to patterns of immigration and 

incorporation, language use, and social background suggest there is much work to be 

done in understanding how gendered patterns of college enrollment arise among 

Hispanics in particular (Crosnoe 2005b; Dondero and Muller 2012; Torres 2004; Umaña-

Taylor and Fine 2001). 

In light of the well-known female advantage in college enrollment, surprisingly 

little work has questioned whether a similar female advantage in college expectations 

precedes the transition to college. Sociologists of education have long stressed the 

importance of college expectations in shaping students’ enrollment through guiding their 

subsequent actions and behaviors (Domina et al. 2011; Goyette 2008; Schneider and 

Stevenson 2000; Sewell et al. 1969). Yet, the scholarly focus on gender differences in 
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enrollment behaviors over key antecedents – specifically whether girls are more likely to 

expect to go on to college – limits our understanding of the female advantage in general 

and gendered patterns across racial and ethnic groups (Buchmann et al. 2008; McDaniel 

et al. 2011; Riegle-Crumb 2010; Riegle-Crumb et al. n.d.). Moreover, although Hispanic 

students continue to be the fastest growing group of students in the U.S. (Dondero and 

Muller 2012; Kent 2015), existing work only scratches the surface of how gender gaps in 

college expectations arise among these students. 

In this spirit, I examine the extent to which gender differences in college 

expectations are observable among Hispanic students in a low income, underserved 

school district at the start of high school. In doing so, I take a wide view of educational 

factors that may contribute to the female advantage in college expectations. I explore 

whether girls acquire a superior “toolkit” of academic resources – including superior 

academic achievement, attitudes toward school, and relationships with teachers – and 

also whether girls are better able than boys to leverage these academic resources into 

plans to attend college. This perspective moves beyond a view that the female advantage 

in college-going results directly from girls’ higher academic achievement alone and takes 

a more multidimensional approach to conceptualizing students’ academic resources in the 

transition to college (Buchmann et al. 2008). Further, in focusing specifically on gender 

gaps in college expectations among Hispanic students, I also consider whether nativity, 

language use, and socioeconomic status (SES) also play a role in shaping these gaps. 

Throughout, I draw on rich, longitudinal data that gathers academic and attitudinal 

information from several cohorts of students as they progress through middle school and 

into the beginning of high school. 

With this study, I bridge the female advantage and Hispanic college-going 

scholarship and in doing so, make several substantive contributions to the sociology of 
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education. By incorporating a broader view of achievement, attitude, and relational 

sources of the female advantage, I paint a more complete picture of how girls may come 

to have higher college expectations than boys at the start of high school. Further, I take 

seriously the myriad sources of heterogeneity among one of the most underserved groups 

of students in U.S. schools – many of whom are immigrants, non-native English 

speakers, or from low SES households. Moreover, I unpack the extent to which a female 

advantage in college expectations results from girls’ acquisition of superior academic 

resources or alternatively, from a gendered responsiveness to these academic resources 

over the course of middle school that favors girls. Taken together, I extend the broader 

female-advantage literature by offering a detailed examination of how gender differences 

in college expectations arise among Hispanic students, an increasingly important, 

distinct, and diverse population. 

BACKGROUND 

Gender Gaps in College Expectations among Underserved Hispanic Students  

Sociological inquiry into educational attainment has consistently emphasized the 

importance of students’ educational expectations in shaping students’ success in 

navigating the educational system. As a key component of the Wisconsin model, 

educational expectations are thought to arise through students’ internalization of the 

expectations of important others such as teachers and parents (Sewell et al. 1969). 

However, other perspectives link expectations to students’ perceptions of opportunities 

and barriers in society (Kerckhoff and Campbell 1977), academic feedback (Andrew and 

Hauser 2011; Morgan 2005), and social psychological dynamics (Eccles and Wigfield 

2002). Some have questioned whether students continue to benefit from high 

expectations even though in the college for all era, a majority of students from all 
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backgrounds plan or perhaps assume that they will complete college (Goyette 2008; Kao 

and Thompson 2003). However, empirical evidence clearly demonstrates that high 

educational expectations continue to predict students’ effort and attachment to school 

(Domina et al. 2011) and shape students’ attainment through their behavioral conformity 

with their goals (Morgan 2005).  

Therefore, given what we know about the importance of educational expectations, 

it is surprising that the female advantage literature focuses almost exclusively on 

behavioral outcomes, virtually ignoring gender differences in expectations. There are a 

few exceptions to this trend that suggest the need to consider gaps in expectations as a 

key antecedent to the gap in college-going (Reynolds and Burge 2008). For example, in a 

recent examination of the gender gap in educational expectations, Wells and colleagues 

(2011) use data from the Educational Longitudinal Study of 2002 and find that among 

twelfth graders, girls are more likely than boys to expect to attend college. Further, they 

find that not only do girls have more supportive relationships for college-going, but also 

that girls benefit more from their relationships (Wells et al. 2011). Further, Grodsky and 

Riegle-Crumb (2010) find that among a sample of Texas tenth graders, girls were about 

19 percentage points more likely than boys to have always assumed they would attend 

college. Taken together, although the literature regarding expectations is very limited, 

there is reason to anticipate that gender gaps in expectations may be observable long 

before the transition to college – such as the beginning of high school – and foreshadow 

later gaps in students’ college-going behaviors.  

Moreover, as there is unfortunately little evidence about gender gaps in college 

expectations as they pertain to all students overall, there is even less that specifically 

pertains to Hispanic students. As an exception, although Reynolds and Burge (2008) 

examine gender differences among high school seniors in the early 1990’s, they find no 
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significant gender difference within the Hispanic student population. However, because 

this finding arises after controlling for high school course-taking and grades, their 

analysis is unable to distinguish whether potentially gendered expectations guided 

students’ academic achievement during high school. Moreover, their findings are 

contradicted by recent work documenting gendered expectations of college-going among 

Hispanic students from both quantitative and ethnographic perspectives (Ovink 2013; 

Wells et al. 2011). Further, evidence of a substantial female advantage in the transition to 

college among even the most disadvantaged Hispanic students suggests that more 

attention to how differences in educational expectations arise among Hispanics is needed. 

(Barajas and Pierce 2001; Cammarota 2004; Ovink 2013; Saenz and Ponjuan 2008).The 

growth and diversity of the U.S. Hispanic population underscores the importance of 

directing more attention toward this group and its experiences (Bohon, Johnson, and 

Gorman 2006; Crosnoe 2005a; Dondero and Muller 2012). Therefore, the first aim of this 

study is to identify gender differences in the extent to which low-income Hispanic 

students in an underserved urban school district expect to go to college. 

The Role of Gender Differences in Academic Resources: Academic Achievement, 
Attitudes toward School, and Teacher Relationships 

Students’ expectations of going to college likely reflect the academic resources 

that they accumulate as they progress through school. As mentioned, the literature in this 

area tends to stress that students’ academic achievement including the courses they take 

and the grades they earn in those courses provide an important source of feedback about 

students’ potential which may in turn guide their expectations. Yet, students’ attitudes 

toward school and their relationships with their teachers may also play an important role 

in shaping their expectations. These factors are clearly interrelated; yet, each likely 

shapes expectations both directly and indirectly. For example, students who like school 
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and work hard tend to be higher achieving (Carbonaro 2005; Wang and Eccles 2012), yet 

these attitudes may also shape whether students expect to continue on past high school 

independently of achievement (Eccles and Wigfield 2002). Further, students with more 

positive teacher relationships may benefit from this social capital in developing high 

expectations as distinct benefit from the positive attitudes toward school or academic 

success that may also follow from close relationships with teachers (Wells et al. 2011). 

Thus, though these various pieces of students’ academic resources are correlated, they are 

also likely to be distinctly influential. Therefore, to the extent that girls have greater 

success than boys at accumulating this trifecta of factors – achievement, attitudes, and 

key relationships – their comparative advantage in academic resources may translate to 

higher expectations of completing the transition to college. I now explore each of these 

pieces in turn, first with respect to potential gender differences and secondly with respect 

to gender differences among Hispanics students in particular. 

Turning first to academic achievement, gender gaps in grades and course-taking 

leading up to the transition to college generally favor girls (Buchmann et al. 2008). More 

specifically, girls’ grades have been higher than boys’ for decades, a primary explanation 

for the female advantage in college completion (Buchmann and DiPrete 2006; Entwisle, 

Alexander, and Olson 1997; Mickelson 1989; Voyer and Voyer 2014). Further, girls take 

key college preparatory courses at higher rates than boys and have reached parity or 

surpassed boys in most areas of the high school curriculum (Buchmann et al. 2008). 

Because both grades and course-taking may signal to students their potential to succeed 

in making the transition to college, these patterns may result in a greater tendency among 

girls to expect to go on to college (Andrew and Hauser 2011; Karlson 2015). In terms of 

gender differences among Hispanic students in particular, Riegle-Crumb (2010) finds that 

in addition to the gender advantage in GPA and advanced placement (AP/IB) courses 
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observed among white students, Hispanic girls were also more likely than Hispanic boys 

to take Algebra II and Chemistry, key courses for college-going. Thus, gendered patterns 

of academic achievement likely foster higher educational expectations among girls in 

general and Hispanic girls in particular. 

At the same time, students’ attitudes toward school likely also contribute to their 

expectations of going to college in the future. A large literature shows that girls tend to 

have a more positive orientation toward school (Farkas et al. 1990; Johnson, Crosnoe, 

and Elder 2001; Kelly 2008a; Mickelson 1989). And students who like school – or who 

have a more positive affect – tend to have higher academic expectations (Hallinan 2008). 

Indeed, when students work hard and are academically engaged, teachers reward this 

effort with positive feedback such as grades (Kelly 2008b), yet effort may also be 

independently linked to students’ expectations of continuing their education in the future. 

Of course, liking school and working hard may also facilitate relationships with teachers 

that carry other forms of support such as access to more demanding coursework and 

guidance on making the transition to college (Archambault et al. 2009; Blanchard and 

Muller 2015; Kelly 2008b; Rumberger and Larson 1998). Nevertheless, academic 

attitudes likely shape college expectations independently. Although a subset of studies 

finds a more positive orientation toward school among Hispanic girls than boys (Gandara 

2005; Lopez 2003; Saenz and Ponjuan 2008), few disentangle distinct dimensions such as 

affect and effort in explaining college plans (but see for example Riegle-Crumb 2010). 

Therefore, to the extent that girls in general and Hispanic girls in particular are socialized 

to have more positive academic attitudes than boys during middle school, they may also 

be more likely to anticipate continuing on an academic path past high school. 

Furthermore, students’ experiences with the educational system and their 

subsequent expectations to go on to college will be shaped in part by their relationships 
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with teachers. By acting as gatekeepers, cultural brokers, and sources of social capital, 

teachers may shape students’ expectations of making the transition to college (Blanchard 

and Muller 2015; Gaddis 2013; Gibson, Gandara, and Koyama 2004; Good and Brophy 

1987; Kelly 2008b; Stanton-Salazar and Dornbusch 1995). Evidence suggests that girls 

form closer bonds with teachers at school due to greater classroom engagement and a 

tendency among girls to meet classroom expectations (Eccles and Blumenfeld 1985; 

Hughes, Cavell, and Willson 2001; McCormick and O’Connor 2015; Riegle-Crumb 

2010). With respect to Hispanic students in particular, primarily ethnographic work has 

shown that Hispanic girls tend to engage more closely with teachers (Barajas and Pierce 

2001), and that teachers may interact in more negative ways with Hispanic boys 

compared to Hispanic girls (Morris 2005). Taken together, Hispanic girls may be able to 

develop more positive relationships with teachers. However, the importance of 

distinguishing between aspects of relationships with teachers that support positive 

outcomes for Hispanic students and those that do not has led to a distinction between 

teacher expectations and teacher caring. Although caring teachers bolster students’ self-

efficacy and in turn enhance their achievement, teachers who trade high expectations for 

“counterfeit” caring may do a disservice to students (Lewis et al. 2012; Ream 2003; 

Stanton-Salazar and Dornbusch 1995). Nevertheless, to the extent that these provide an 

advantage in college-going, they may also explain a gender gap in college expectations 

among girls and among Hispanic girls in particular during high school. 

Exploring Gendered Dynamics in the Development of College Expectations 

From a different perspective, gender differences in college expectations might not 

simply result from girls’ acquisition of the advantages in the academic resources outlined 

above. Rather, girls and boys may differ in how these factors shape their expectations as 
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they move through school. For example, gender may shape how students with otherwise 

comparable social backgrounds develop expectations of going to college. Further, even 

when girls and boys attend the same schools, they may experience aspects of their school 

contexts in gendered ways with implications for their college expectations. 

Turning first to academic resources, a small but important literature develops how 

grades, attitudes, and relationships at school may impact girls and boys differently. For 

example, Crosnoe and others (2007) found gender differences in how academic feedback 

at school influenced students’ self-perceptions and subsequent course-taking decisions 

such that girls were more negatively impacted by academic grades and boys were more 

negatively impacted by being labeled with a learning disability. Further, Correll (2001) 

finds that boys’ positive bias – particularly towards their own abilities in math – is 

protective against negative feedback. By contrast, the literature on the gendered impact of 

relationships with teachers is mixed. On the one hand, gendered expectations that girls 

will form close relationships with teachers yield higher stakes relationships for girls than 

for boys but on the other hand, if boys struggle more academically than girls, teacher 

relationships may play a larger role in their success (Crosnoe, Johnson, and Elder 2004; 

Hamre and Pianta 2001; Roorda et al. 2011). Thus, it is important to consider how gender 

may moderate the association between academic resources and college expectations. 

Moreover, there’s reason to expect that Hispanic girls’ and boys’ expectations 

might be differently responsive to academic resources. For example, Ovink (2013) finds 

that amidst limited resources in Hispanic families, gendered norms about the importance 

of school success lead to greater pressure on girls to succeed academically due to the 

expectation that adult daughters will continue to contribute to their family of origin. From 

this perspective, family pressures would result in generally higher expectations of going 

to college for girls, regardless of girls’ experiences at school. By contrast, in the absence 
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of such family pressure, boys’ expectations may be more informed by the grades they 

earn, their attitudes, or their relationships with teachers at school. Thus, one might expect 

academic resources to have a larger impact on boys’ expectations than girls’ expectations 

among Hispanics. Additionally, previous work demonstrated that teachers’ perceptions 

and subsequent interactions with Hispanic students in a low-income urban district are 

shaped considerably by gender (Morris 2005). Whereas boys were typically seen as 

resistant to schooling and as a bad influence on others, the same behaviors did not negate 

teachers’ perceptions of femininity and conformity with school expectations among 

Hispanic girls (Morris 2005; see also Carter 2005). Therefore – in contrast to Ovink’s 

perspective – this work suggests that teachers’ biases towards Hispanic boys in particular 

might result in less of a boost for boys than girls from their academic resources. Thus, 

although the directionality of gender differences in the impact of academic resources on 

expectations is mixed, multiple perspectives suggest that Hispanic boys and girls might 

experience academic resources differently. 

Relatedly, although Hispanic boys and girls come from the same types of 

families, it is important to consider how gender may guide how aspects of their social 

background impact expectations. Hispanic students in U.S. schools are a diverse group 

with distinct experiences of migration, family resources, and language acquisition. With 

regard to nativity, some have argued from a cultural perspective that although the sons of 

Hispanic immigrants more often endorse the meritocratic and individualistic ethos of 

American schools (Barajas and Pierce 2001), they struggle more than their sisters in 

translating educational ambitions to achievement (Feliciano and Rumbaut 2005). Further, 

Ovink (2013) argues that low SES Hispanic families would experience the most pressure 

to strategically invest in the college ambitions of daughters compared to sons. Moreover, 

higher expectations from family members and teachers for girls (Morris 2006; Ovink 
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2013) may protect their college-going expectations against some of the barriers 

associated with placement in limited English proficiency (LEP) courses, including more 

limited access to college preparatory coursework and potentially lower quality instruction 

that often coincides with LEP placement (Callahan and Shifrer 2016; Callahan, 

Wilkinson, and Muller 2010). Each of these perspectives underscores the importance of 

considering the role of gender in guiding the formation of college expectations within the 

diverse Hispanic population. 

Finally, emerging evidence suggests that although girls and boys may attend the 

same schools, they experience these school contexts differently. This work emphasizes 

that schools and the social relationships within them channel cultural norms and beliefs 

about gender in particular that impact student behaviors (Legewie and DiPrete 2012, 

2014; Riegle-Crumb and Callahan 2009; Riegle‐Crumb and Moore 2014). For example, 

girls attending schools with more AP course offerings tended to apply to more selective 

colleges than did boys (Moller et al. 2013). The social background of school peers likely 

plays a role as well. For example, Legewie and DiPrete (2012) suggest that peer networks 

in schools channel cultural conceptions of masculinity and femininity that inform 

students’ orientations toward school. Using a sample of German students, they find boys’ 

test scores varied more widely than did girls’ in relation to the socioeconomic 

composition of their classrooms (Legewie and DiPrete 2012). 

Furthermore, gendered responses to school contexts may be distinct among 

racial/ethnic minority students in particular, including Hispanics. Crosnoe and colleagues 

(2004) found that intergenerational bonding at school was especially important for the 

academic achievement of Hispanic girls. By contrast, recent work by Holland (2012) set 

within a desegregation program found that black boys were more socially integrated into 

their predominantly white schools than black girls due to perceptions of black 
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masculinity as desirable and “hip” (see also Ispa-Landa 2013). This is in dramatic 

contrast to the large body of scholarship showing a penalty for black males due to 

negative stereotypes (Lopez 2003; Morris 2005; Wood, Kaplan, and McLoyd 2007). 

Because the existing literature in this area largely focuses on socioeconomic differences 

and black-white dynamics within schools, we know little about specifically gendered 

ways in which school-level characteristics may shape college expectations for 

underserved Hispanic students. 

RESEARCH QUESTIONS 

In sum, this study aims to answer the following research questions: 

1. Is there a gender gap in college expectations that favors girls among 

Hispanic students in a large, underserved urban district? 

2. To what extent is a female advantage in college expectations explained 

by a tendency for girls to acquire superior academic resources 

including: a) higher academic achievement, b) more positive attitudes 

toward school, and c) advantageous relationships with teachers? 

3. Is there evidence of gender differences in responses to a) academic 

resources, b) social background (household resources, immigrant, and 

LEP status), and c) school context? 

DATA AND METHODS 

Analytic Sample 

The analytic sample in this chapter includes Hispanic students surveyed as ninth 

or tenth graders in the spring of 2014 and 2015 who could be linked to administrative 

records from their eighth grade year. A small number of students (2%) were dropped 

from the analytic sample because they did not respond to the high school survey item 
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used to measure their college expectations, the dependent variable in this analysis. I also 

retained only students who attended middle schools with at least 10 students in the 

sample; due to feeder patterns across schools, this removed only 26 students (1% of the 

sample) who attended 7 middle schools. The final analytic sample included 1,873 

students at 26 middle schools. Missing data are singly imputed. Below, I introduce my 

variables and examine the descriptive statistics for the analytic sample which are reported 

in Table 2.1.  

Dependent Variable 

The dependent variable in this analysis is college expectations. Students were 

asked in the high school survey, “How sure are you that you will go on to college after 

you leave high school?” Students chose their responses from the following four 

categories: “very sure you will go,” “you will probably go,” “you will probably not go,” 

and “very sure you won’t go.” This item is consistent with an item asked on the most 

recent nationally representative longitudinal survey from the National Center for 

Education Statistics, the 2009 High School Longitudinal Study.  

I dichotomized the outcome to identify students who were very sure they would 

go (1) versus all other responses (0, ref) for several reasons. The skew of the item is such 

that even among this disadvantaged population, only 13% of students were very sure they 

would not go to college or said they probably would not go. However, the distribution of 

students between those saying that they would probably go (42%) compared to those 

saying that they were very sure they would go (45%) is an interesting and important 

comparison, particularly in contrast to national figures. For example, in the national 

sample in the 2009 High School Longitudinal Study, 74% of ninth graders were very sure 

about going to college. Although deeper national comparisons are beyond the scope of 
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this chapter, this suggests that although the majority of students in my sample do expect 

to attend college, they are far more uncertain than their peers nationwide.1 With my 

dichotomized operationalization, I find that only 45% of students in the sample are very 

sure they will go to college and descriptively, I find a gender gap favoring girls (48%) 

over boys (41%). 

Social Background 

The multivariate models in this chapter use a set of controls for students’ 

background characteristics aimed at capturing some of the heterogeneity among Hispanic 

students. These include the number of books in students’ home, their immigrant status, 

and whether they were placed in limited English proficiency (LEP) courses. Books in the 

home is an established measure for family resources that is commonly used in 

international and national studies of this age group including TIMSS and PISA and is the 

optimal measure of variation within the present sample (Quinn 2015; Roscigno and 

Ainsworth-Darnell 1999).  

The other available measures include free or reduced-price lunch status and 

mother’s education. In my sample, only 6% of students do not qualify for free or reduced 

price-lunch, which offers very little variability for analysis. Furthermore, 47% of students 

in my sample were unsure of their mother’s education.2 Because many students in my 

sample are likely the children of immigrants,3 even students with some familiarity with 

                                                
1 To ensure that my results were not sensitive to measurement decisions, I conducted sensitivity analyses in 
which I replicated my analyses using an ordered logistic regression and a logistic regression analysis in 
which I removed students from the sample who did not expect to attend college. 
2 This large degree of uncertainty about mother’s educational attainment is not unprecedented among 
middle schoolers in a district like ours; a study by Santelli and others (2004) used a nearly identical 
measure and found that 36% of low-income, inner-city middle schoolers did not know their mother’s 
educational attainment. 
3 Within the sample, 19% of students are immigrants themselves and 77% speak a language other than 
English at home at least half the time. 
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their mother’s educational background might be unsure how to report their mother’s 

educational attainment according to the U.S.-based categories on our survey. By contrast, 

students likely have a good idea of how many books are in their homes. This measure 

includes whether they have fewer than ten, enough for one shelf, enough for one case, or 

enough for several cases. Indeed, fewer than 5 students were missing on this item. After 

exploring a variety of operationalizations of socioeconomic status or household 

resources, books in the home as a linear measure offers the clearest and most 

parsimonious model, although results are consistent with other measures in the model and 

other operationalizations of books in the home.  

Immigrant status is measured via students’ self-report of whether they were born 

in the U.S., another country but came to the U.S. before first grade, another country but 

came to the U.S. after first grade, or that they did not know. Foreign-born students were 

fairly evenly divided between those who came to the U.S. before first grade and those 

who came after and the two were grouped together to create a dichotomous measure of 

immigrant status. Missing values were imputed via single imputation for the 12% of 

students who either did not answer the question or reported that they did not know. 

Findings from models with three groups – distinguishing based on before or after first 

grade immigration – were consistent with those presented here. 

Finally, I include LEP (limited English proficiency) status as a measure of 

students’ social background. This variable identifies whether a student was designated in 

administrative records as having LEP status or as in his/her first or second year of 

monitoring following exit from LEP status. LEP status is one aspect of students’ social 

backgrounds that is readily observed by teachers and may shape teachers’ perceptions of 

students and consequently, students’ experiences within schools (Blanchard and Muller 

2015; Callahan and Shifrer 2016). 
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In terms of gender differences in social background (Table 2.1), though girls and 

boys report similar numbers of books in their home – about one shelf – a greater share of 

boys report being first generation immigrants (23%) compared to girls (15%) in my 

sample. One explanation for the gender difference in nativity may be the higher rates of 

dropout among non-immigrant boys compared to immigrant boys (Rumberger and Lim 

2008). Alternatively, there may be a gendered selection into migration whereby boys are 

disproportionately sent to live with extended family as a means toward greater work 

opportunities and/or for protection from violence in their countries of origin (Lopez 2003; 

Mahler and Pessar 2006). Continuing on, 40% of students in the sample have ever been 

designated with LEP status, with no statistically significant gender difference. 

Academic Resources 

Academic Achievement 

I include two measures of academic achievement that arise during middle school. 

The first is whether the student took Algebra I in eighth grade or not (Gamoran and 

Hannigan 2000). The second measure of students’ academic achievement during middle 

school is their cumulative average grades (0-100) for all full-year academic courses in 

math, science, social studies, and English/language arts in eighth grade. In analyses not 

included here, I included separate measures for students’ academic averages in each of 

the four academic subjects available in the data and found results consistent with those 

shown here. Therefore, for parsimony, I include the cumulative measure in the final 

models.  

Attitudes toward School 

Two measures of students’ attitudes toward school during the spring of eighth 

grade will be used in the analyses in this chapter. First, school affect is measured via an 
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item asking students whether they strongly agree, agree, disagree, or strongly disagree 

that, “I like being in school.” The second, effort is measured via students’ responses 

according to the same categories to the statement, “When studying, I try to work as hard 

as possible.” In general, students have very positive school-related attitudes. Therefore, in 

this chapter – and in subsequent analyses – I dichotomize these measures to identify 

students who strongly agree with the various statements as opposed to all other 

categories. Fewer than 2% of students in the analytic sample are missing on any 

particular attitudinal measure due to item nonresponse; these values are imputed using 

single imputation. 

Teacher Relationships 

The second two variables pertain to students’ relationships with their teachers. 

Because the survey was designed to help better understand a variety of processes and 

outcomes related to science, technology, engineering, and math (STEM) education and 

careers, surveys were administered during students’ science classes. Consequently, when 

asking students to report their perceptions of their teachers, surveys asked specifically 

about their perceptions of their science teachers rather than asking students to provide a 

more vague report of their perceptions of teachers in general. Also, because the 

attitudinal survey was administered to students only, the available measures of teacher 

relationships are limited to two items concerning students’ perceptions of their 

relationships with teachers. First, students reported their level of agreement with the 

statement, “my science teacher cares about me”, which I use as a measure of teacher 

caring. Second, teacher expectations are measured using students’ agreement that, “my 

science teacher expects me to do well in science.” Students’ perceptions of their 

relationships with their teachers were even more positive than their attitudes toward 
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school in general. As above, I use dichotomized measures reflecting whether or not 

students strongly agreed with the statements or not and I imputed missing data (fewer 

than 2% of cases). 

In terms of gender differences in academic resources, although girls and boys take 

Algebra I at equal rates during eighth grade (24%), girls’ average grades across all 

academic subjects are two percentage points higher than boys’ on average (83 compared 

to 81). In terms of attitudes toward school and teacher perceptions, girls and boys had 

similar school affect but girls reported significantly more effort in school (43% compared 

to 35%), greater teacher caring (53% compared to 47%), and higher teacher expectations 

(80% compared to 73%) than boys. A correlation matrix for all of the measures of 

academic resources as well as the other student-level characteristics is included in the 

Appendix A. 

School-Level Characteristics 

The characteristics of students’ middle schools are measured using a set of 

aggregated measures. These measures mirror the student-level measures and include 

school-level books in the home, immigrant status, LEP placement, 8th grade Algebra 

placement, cumulative average grades, student affect, student effort, teacher caring, and 

teacher expectations. These variables were constructed prior to restricting the sample by 

race/ethnicity to include only Hispanic students; therefore, they reflect the social 

background and academic resources of all students at the student’s middle school and not 

only those of his/her Hispanic peers. 
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Other Independent Variables 

All models include student gender (1=female) and a set of dummy variables 

controlling for the cohort structure of the analytic sample.4  

Analytic Plan 

The analysis in this chapter proceeds in three parts. First, my analysis addresses 

my first research question by examining gender differences in students’ college 

expectations net of the controls for data structure using a logistic regression model. This 

model and all subsequent models incorporate random effects for middle schools to 

account for school-level variation and the nesting of students within middle schools. 

Next, I build on this baseline model to address my second research question by 

examining whether academic resources explain any gender differences in college 

expectations net of social background. Therefore, in Models 2 through 5, I rotate in my 

measures of academic achievement, attitudes toward school, and teacher relationships. 

Finally, I bring all of these measures together into a full student-level model (Model 6) 

and then one model that incorporates the school-level measures as well (Model 7). 

Finally, the third phase of analysis examines whether gender shapes college expectations 

by testing the interaction between gender and each of the aforementioned factors 

including students’ social background, academic achievement, attitudes toward school, 

and teacher relationships. 

                                                
4 The three cohort dummies are omitted in the final tables, however I describe them here. Cohort 1 includes 
8th graders in spring 2013 surveyed as 9th graders in spring 2014 (n=962). Cohort 2 includes students who 
were 8th graders in spring 2012 and surveyed as 10th graders in spring 2014 (n=775). Cohort 3 includes 8th 
graders who were surveyed in spring 2013 and not in 2014 but who rejoined the sample in spring 2015 as 
10th graders (n=136) when the survey expanded to a wider number of schools. 
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RESULTS 

Examining and Explaining Gender Differences in College Expectations 

My first research question in this chapter examines the extent to which there is a 

gender gap in college expectations. Recall that in Table 2.1, I report that descriptively, 

only 48% of girls and 41% of boys were very sure they would attend college. Similarly, 

in Model 1 of Table 2.2, I find that net of my control for the cohort structure of the data, 

girls are 33% more likely than boys to be very sure that they will attend college. With 

social background included in Model 2, girls’ advantage declines only slightly. 

Also in Table 2.2, I address my second research question by examining the extent 

to which gender differences in academic resources explain the gender gap in college 

expectations. Model 3 incorporates my measures of academic achievement - Algebra 

placement and average grades – into the model. Here, the female coefficient is reduced 

from 0.211 to 0.102 and is no longer statistically significant. This is due primarily to the 

strong positive effect of students’ average grades on their expectations. Thus, girls’ 

higher academic achievement in middle school strongly contributes to their advantage in 

college expectations at the transition into high school. 

In Model 4, I remove academic achievement and consider the impact of students’ 

attitudes toward school. Taken on their own, students’ attitudes toward school also 

partially account for part of the female advantage in college expectations as evidenced by 

reduction of the female coefficient from 0.281 to 0.189 and its marginal significance (p < 

0.10). Both affect and effort appear to exert significant positive effects on students’ 

expectations of going to college. In Model 5, I remove attitudes toward school and 

include the two measures of the quality of teacher relationships and once again, the 

female coefficient is reduced (0.178) and moderately significant. Although teacher caring 

is not associated with students’ college expectations, students who perceive that their 
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teachers expect them to do well are more likely to also expect to go to college. In the 

final student-level model (Model 6), which includes academic achievement, attitudes 

toward school, and teacher relationships, the female coefficient appears to diminish 

further. Post-hoc tests of the differences between the two coefficients reveal that this 

coefficient is not actually statistically smaller than the female coefficient from Model 3 

where I control only on social background and achievement. The final model, Model 7, 

includes all student- and school-level predictors. None of the characteristics of students’ 

middle schools are associated with their college expectations.  

Identifying Gendered Student-Level Dynamics Shaping College Expectations 

My final research question asks whether there are gendered differences in how 

students’ social background, academic resources, school contexts guide their college 

expectations. In addressing it, I first examine student-level interactions and then I 

examine school-level interactions. Table 2.3, below, includes a series of interactions 

between gender and the student-level measures in the full model to examine whether this 

may be the case. Although gender does not appear to shape how academic achievement 

or attitudes inform college expectations, I find a significant gender interaction with 

teachers’ expectations and a marginally significant interaction effect between gender and 

immigrant status. With regard to the former, Model 7 shows that the returns to high 

teacher expectations are greater for boys than girls. The predicted probability of an 

otherwise average student being very sure he/she will attend college as a function of 

teacher expectations is shown in Figure 2.1. Boys who perceive that their teachers expect 

them to do well have a 47% chance of being very sure of attending college compared a 

30% chance among those who do not. Although teacher expectations are associated with 

more certainty of college-going among girls as well, the percentage point increase is 
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much smaller – a 4 percentage point increase from 42% to 46%. Thus, Hispanic boys 

who perceive that teachers expect them to do well are able to close the gender gap as 

their expectations reach parity with girls. 

The marginally significant interaction between immigrant status and gender is 

plotted in Figure 2.2. Although immigrant status is associated with decreased college 

expectations among boys and girls alike, this association is larger for immigrant boys. As 

shown in the figure, nonimmigrant boys and nonimmigrant girls have comparable 

expectations of college-going (49%) but immigrant boys have lower expectations of 

attending college (30%) than immigrant girls (41%).  

Considering Gendered School-Level Associations with College Expectations 

The remaining part of my final research question in this chapter concerns whether 

contextual aspects of students’ schools guide college expectations differently for 

Hispanic boys compared to girls in my sample. To address it, a series of interaction 

effects between gender and the school-level measures is included in Table 2.4 below. 

None of the school-level main effect or interaction effect coefficients for students’ social 

background, academic achievement, attitudes toward school, or teacher relationships are 

statistically significant in any of the models by conventional standards. However, the 

percentage of immigrant students at school and the interaction between gender and 

school-level immigrant status are marginally associated with college expectations in 

Model 2. Predicted probabilities of being very sure of going to college from this model 

are shown separately by gender across the distribution of percent immigrants at the 

student’s middle school in Figure 2.3. It shows that the percentage of immigrant students 

at school is associated with higher expectations for Hispanic girls; however, more 

immigrant students at school appears to be associated with lower college expectations for 
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Hispanic boys. Thus – and perhaps surprisingly – school characteristics are largely not 

associated with college expectations in ways that vary by gender with the exception of a 

negative association between percentage of immigrant students at school and 

expectations for boys. 

DISCUSSION AND CONCLUSION 

Today, the female advantage in college attendance continues to grow (National 

Center for Education Statistics 2015). Further, although the vast majority of U.S. high 

school students expect that they will go to college, gender differences in expectations of 

college-going persist among minority students (Grodsky and Riegle-Crumb 2010). 

Students’ college expectations are not only an important predictor of eventual attainment, 

but are also meaningful indicators of students’ perceptions of opportunity in the U.S. 

educational system more broadly. In this chapter, I examine the extent to which a female 

advantage in college expectations exists among Hispanic students in particular within an 

underserved school at the start of high school. Additionally, I examine whether an 

advantage arises because of girls’ acquisition of greater academic resources including 

academic achievement, school related attitudes, and teacher relationships or alternatively, 

due to gendered responses to academic resources, social background characteristics, and 

school context.  

I find that fewer than half of the students in my analysis are very sure that they 

will go to college and that girls’ higher expectations of college-going are primarily 

explained by their academic achievement during middle school, namely their grades. 

However, attitudes and relationships with teachers play a role as well, as effort, liking 

school, and teacher expectations explain a portion of the gender gap in college 

expectations. I also find that boys’ expectations are more influenced than girls’ by 
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whether their teachers expect them to do well in school. Finally, results suggest that the 

immigrant status of students and their peers may guide expectations in distinct ways for 

Hispanic boys. Taken together, this analysis adds to a growing but largely qualitative 

literature on gendered dynamics of college-going among Hispanic students in low-

income urban districts in three key ways. 

First, my finding that girls’ greater certainty of going to college is largely 

explained by girls’ higher grades is consistent with numerous other studies that have 

traced the female advantage in college-going to greater academic achievement 

(Buchmann and DiPrete 2006). My examination stands out by examining these dynamics 

at an earlier stage and among an important, underexplored demographic. Further, it links 

a female advantage in academic achievement during middle school to greater college 

expectations at the start of high school. Students who receive positive academic feedback 

during middle school in turn anticipate continuing to succeed academically in the future 

and develop higher expectations. To the extent that college expectations guide behaviors 

in the transition to college (Morgan 2005), future work should consider how gender gaps 

relating to course-taking and preparing for the college application process may follow 

from middle school achievement in part through students’ expectations.  

Secondly, this study considered other aspects of students’ academic resources in 

the transition to high school that might inform their expectations. By considering not only 

academic achievement but also the role of attitudinal and relational factors in students’ 

expectations, my findings underscore the importance of certain academic attitudes and 

aspects of teacher relationships over others. In terms of student attitudes toward school, 

students who reported the greatest effort towards their work or who enjoy being in school 

the most tended to have higher educational expectations, net of other factors. By contrast, 

although students tended to believe that their teachers cared about them and expected 



 34 

them to do well, only the latter was associated with greater certainty of going to college. 

Consistent with other work demonstrating that teacher caring absent high teacher 

expectations may result in more harm than good for Hispanic students in particular 

(Ream 2003), this study finds that teacher caring is not associated with college-going. 

This is not to say that teacher caring is not an important relational aspect of schooling that 

may benefit students through other processes (Lewis et al. 2012). However, the formula 

for high expectations borne out in this work – net of other factors – consists of hard work, 

positive affect for school, and believing that teachers expect one to do well. Therefore, to 

the extent that girls have developed more positive school-related attitudes or relationships 

with teachers by the transition into high school, these play a role in shaping girls’ greater 

certainty of going to college.  

Lastly, my findings suggest that not only do girls and boys differ in their 

academic resources but also that gender shapes how these resources guide college 

expectations. Specifically, although relationships with teachers were an important factor 

in college expectations for all students, believing that a teacher expected one to be high 

achieving was more important for expectations among Hispanic boys than among 

Hispanic girls. This is consistent with other work that has shown that boys who are 

socioeconomically disadvantaged or members of racial/ethnic minority groups tend to be 

more shaped by school experiences than their female peers (Legewie and DiPrete 2012; 

Wood et al. 2007). However, my findings contrast against other work that positions girls 

as more sensitive to academic feedback, opportunities, and relationships with teachers 

(Crosnoe et al. 2007). Thus, my findings underscore the importance of considering the 

nuances of how boys and girls are impacted by school-related processes in context rather 

than assuming that one gender is generally more reactive than another, or that gender 

differences are static across groups. 
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Relatedly, I found a pattern of intersectionality between gender and immigrant 

status that, although only marginally significant in this analysis, is important to consider 

because of the substantive implications for these students. First, my findings are 

consistent with larger gender differences among immigrant Hispanic students in college-

going such that immigrant boys were less likely to expect to attend college than 

immigrant girls even net of academic achievement, attitudes, and school characteristics 

(Feliciano 2012; Ovink 2013). This suggests that immigrant status (at the individual 

level) may be an additional source of status-based disadvantage for Hispanic boys in 

these contexts. My school-level results are consistent with the idea that school climates 

characterized by teachers who doubt the college potential of immigrant students may 

negatively impact the college ambitions of Hispanic boys more generally through 

coethnic peer networks, for example (Blanchard and Muller 2015; Hao and Pong 2008; 

Kao and Joyner 2006; Riegle-Crumb and Callahan 2009). Moreover, this pattern of 

heterogeneity at the intersection of Hispanic students’ social background and gender 

underscores the need to think critically about monolithic conceptualizations of Hispanic 

students as a group or taking a one-size-fits-all approach to understanding Hispanic 

students’ social backgrounds (Umaña-Taylor and Fine 2001).  

In sum, this study represents an important data point in the largely qualitative 

literature on academics and attitudes in the transition to college for underserved Hispanic 

students. In doing so, it sheds light on the question of why Hispanic males may be 

particularly underrepresented in U.S. colleges and universities (Saenz and Ponjuan 2008). 

Among both girls and boys in this group, students more often than not have at least some 

doubt of their likelihood of going on to college; yet, girls are much more sure of their 

college futures than boys. Moreover, the gender gap in college expectations arises dually 

from girls’ greater likelihood of acquiring an advantage in academic resources – through 
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academic achievement, attitudes toward school, and relationships with teachers – and to a 

lesser extent, gendered patterns of responsiveness to external factors. My findings 

indicate potential avenues for accelerating Hispanic boys’ progress and thus addressing 

some of the gender gap in college expectations among underserved Hispanic students. 

Finally, it is important to recall that the data revealed pervasive uncertainty in 

college expectations among Hispanic youth of both genders in my sample, when 

compared to the literature on college expectations generally. In the bigger picture, 

students like those in my sample must confront layers of disadvantage within and outside 

of segregated and under-resourced schools. Until this is remedied, college expectations, 

and the ability to realize such expectations, will certainly be obstructed. 
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Table 2.1. Descriptive statistics pooled and by gender 

 
Pooled   Males   Females  Sig dif 

 
M SD   M SD   M SD     

Dependent Variable 
          College expectations - 

very sure you will go (0-1) 0.45 0.50 
 

0.41 0.49 
 

0.48 0.50 
 

** 
Student-level characteristics 
Gender 

          Female (0-1) 0.50 0.50 
        Social background 

          Books in the home (1-3) 2.00 0.83 
 

1.97 0.83 
 

2.03 0.82 
  Immigrant status (0-1) 0.19 0.39 

 
0.23 0.42 

 
0.15 0.35 

 
*** 

LEP placement (0-1) 0.40 0.49 
 

0.41 0.49 
 

0.39 0.49 
  Academic achievement 

          8th grade Algebra (0-1) 0.24 0.43 
 

0.23 0.42 
 

0.24 0.43 
  8th grade average grades 

(57-97) 81.86 6.74 
 

80.79 7.06 
 

82.94 6.22 
 

*** 
Attitudes toward school 

          Affect - I like being in 
school (0-1) 0.19 0.39 

 
0.20 0.40 

 
0.19 0.39 

  Effort - When studying, I 
try to work as hard as 
possible (0-1) 0.38 0.49 

 
0.35 0.48 

 
0.43 0.49 

 
*** 

Teacher relationships 
          Teacher caring - My 

science teacher cares about 
me (0-1) 0.50 0.50 

 
0.47 0.50 

 
0.53 0.50 

 
** 

Teacher's expectations - 
My science teacher 
expects me to do well in 
science (0-1) 0.77 0.42 

 
0.73 0.44 

 
0.80 0.40 

 
** 

School-level characteristics 
          L2: Social background 
          Books in the home 2.15 0.40 

 
2.15 0.40 

 
2.15 0.41 

  Immigrant status 0.18 0.09 
 

0.18 0.09 
 

0.18 0.09 
  LEP placement 0.38 0.17 

 
0.38 0.17 

 
0.38 0.17 

  L2: Academic achievement 
          8th grade Algebra 0.23 0.15 

 
0.23 0.15 

 
0.23 0.15 

      8th grade average grades 82.15 2.91 
 

82.17 2.87 
 

82.12 2.95 
  L2: Attitudes toward school 

          Affect 0.19 0.05 
 

0.19 0.05 
 

0.19 0.05 
  Effort 0.42 0.08 

 
0.42 0.08 

 
0.41 0.08 

  L2: Teacher relationships 
          Teacher caring 0.51 0.11 

 
0.51 0.11 

 
0.51 0.11 

  Teacher's expectations 0.75 0.08   0.75 0.08   0.75 0.09     

N 1873 
  

942 
  

931 
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Table 2.2. Random effects logistic regression results predicting college expectations 
(1=very sure [student] will go, 0=other) 

 
M1 M2 M3 M4 M5 M6 M7 

 
B B B B B B B 

 
(SE) (SE) (SE) (SE) (SE) (SE) (SE) 

Student-level characteristics 
       Gender 
       Female 0.285** 0.211* 0.102 0.189+ 0.178+ 0.0767 0.0874 

 
 (0.09)  (0.10)  (0.10)  (0.10)  (0.10)  (0.10)  (0.10) 

Social background 
       Books in the home 
 

0.305*** 0.238*** 0.299*** 0.316*** 0.247*** 0.231*** 

  
 (0.06)  (0.06)  (0.06)  (0.06)  (0.06)  (0.06) 

Immigrant status 
 

-0.666*** -0.617*** -0.664*** -0.627*** -0.596*** -0.589*** 

  
 (0.13)  (0.14)  (0.14)  (0.13)  (0.14)  (0.14) 

LEP placement 
 

-0.269* -0.187+ -0.318** -0.269* -0.225* -0.211+ 

  
 (0.11)  (0.11)  (0.11)  (0.11)  (0.11)  (0.11) 

Academic achievement 
       8th grade Algebra 
  

0.0841 
  

0.135 0.116 

   
 (0.13) 

  
 (0.13)  (0.13) 

8th grade average grades 
  

0.0609*** 
  

0.0536*** 0.0503*** 

   
 (0.01) 

  
 (0.01)  (0.01) 

Attitudes toward school 
       Affect 
   

0.354** 
 

0.252+ 0.254* 

    
 (0.13) 

 
 (0.13)  (0.13) 

Effort 
   

0.406*** 
 

0.285** 0.296** 

    
 (0.10) 

 
 (0.11)  (0.11) 

Teacher relationships 
       Teacher caring 
    

0.0726 -0.0332 -0.0312 

     
 (0.11)  (0.11)  (0.11) 

Teacher's expectations 
    

0.561*** 0.446*** 0.444*** 

     
 (0.13)  (0.13)  (0.14) 

School-level characteristics 
       L2: Social background 
       Books in the home 
      

-0.0378 

       
 (0.21) 

Immigrant status 
      

-0.0769 

       
 (0.52) 

LEP placement 
      

-0.568 

       
 (0.81) 

L2: Academic achievement 
       8th grade Algebra 
      

0.602 

       
 (0.59) 

8th grade average grades 
      

0.0261 

       
 (0.03) 

L2: Attitudes toward school 
       Affect 
      

-0.318 

       
 (1.22) 

Effort 
      

0.328 

       
 (0.85) 

L2: Teacher relationships 
       Teacher caring 
      

-1.044 

       
 (1.05) 
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Table 2.2., cont. 
        

Teacher's expectations 
      

0.656 

       
 (1.35) 

Constant -0.455*** -0.831*** -5.701*** -1.014*** -1.307*** -5.592*** -7.440** 
   (0.11)  (0.16)  (0.70)  (0.17)  (0.19)  (0.71)  (2.57) 
lnsig2u -2.372*** -3.423*** -4.106*** -3.176*** -3.359*** -3.830*** -4.690* 
   (0.60)  (0.89)  (1.11)  (0.82)  (0.87)  (1.00)  (1.91) 
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 

      All models include 1,873 students at 26 schools. Models also include controls for the cohort structure of the data. 
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Table 2.3. Random effects logistic regression results predicting college expectations 
(1=very sure [student] will go, 0=other) – Testing student-level interactions 

 
M1 M3 M2 M4 M5 

 
B B B B B 

 
(SE) (SE) (SE) (SE) (SE) 

Student-level interactions with gender 
     Social background 
     Female*Books in the home 0.0726 

    

 
 (0.12) 

    Female*Immigrant status 
 

0.479+ 
   

  
 (0.27) 

   Female*LEP placement 
  

0.259 
  

   
 (0.20) 

  Academic achievement 
     Female*8th grade Algebra 
   

0.0862 
 

    
 (0.23) 

 Female*8th grade average grades 
    

-0.0239 

     
 (0.02) 

Attitudes toward school 
     Female*Affect 
     

      Female*Effort 
     

      Teacher relationships 
     Female*Teacher caring 
     

      Female*Teacher's expectations 
     

      Student-level characteristics 
     Gender 
     Female -0.0587 0.00962 -0.0102 0.0662 2.053 

 
 (0.26)  (0.11)  (0.13)  (0.12)  (1.30) 

Social background 
     Books in the home 0.194* 0.233*** 0.231*** 0.231*** 0.235*** 

 
 (0.09)  (0.06)  (0.06)  (0.06)  (0.06) 

Immigrant status -0.588*** -0.800*** -0.580*** -0.590*** -0.585*** 

 
 (0.14)  (0.18)  (0.14)  (0.14)  (0.14) 

LEP placement -0.212+ -0.207+ -0.345* -0.212+ -0.212+ 

 
 (0.11)  (0.11)  (0.15)  (0.11)  (0.11) 

Academic achievement 
     8th grade Algebra 0.118 0.113 0.11 0.0718 0.115 

 
 (0.13)  (0.13)  (0.13)  (0.18)  (0.13) 
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Table 2.3., cont.      
8th grade average grades 0.0502*** 0.0500*** 0.0501*** 0.0504*** 0.0613*** 

 
 (0.01)  (0.01)  (0.01)  (0.01)  (0.01) 

Attitudes toward school 
     Affect 0.257* 0.240+ 0.251+ 0.255* 0.257* 

 
 (0.13)  (0.13)  (0.13)  (0.13)  (0.13) 

Effort 0.296** 0.300** 0.296** 0.296** 0.300** 

 
 (0.11)  (0.11)  (0.11)  (0.11)  (0.11) 

Teacher relationships 
     Teacher caring -0.0296 -0.0356 -0.0283 -0.0309 -0.0345 

 
 (0.11)  (0.11)  (0.11)  (0.11)  (0.11) 

Teacher's expectations 0.440** 0.443** 0.442** 0.443** 0.447*** 

 
 (0.14)  (0.14)  (0.14)  (0.14)  (0.14) 

School-level characteristics 
     L2: Social background 
     Books in the home -0.0372 -0.0382 -0.0442 -0.0377 -0.0458 

 
 (0.21)  (0.21)  (0.21)  (0.21)  (0.21) 

Immigrant status -0.569 -0.611 -0.577 -0.554 -0.554 

 
 (0.81)  (0.81)  (0.81)  (0.81)  (0.81) 

LEP placement -0.0746 -0.0859 -0.0817 -0.0832 -0.0651 

 
 (0.52)  (0.52)  (0.52)  (0.52)  (0.52) 

L2: Academic achievement 
     8th grade Algebra 0.599 0.581 0.623 0.606 0.627 

 
 (0.59)  (0.58)  (0.59)  (0.59)  (0.58) 

8th grade average grades 0.0265 0.028 0.0265 0.0262 0.027 

 
 (0.03)  (0.03)  (0.03)  (0.03)  (0.03) 

L2: Attitudes toward school 
     Affect -0.326 -0.367 -0.349 -0.321 -0.305 

 
 (1.22)  (1.22)  (1.22)  (1.22)  (1.21) 

Effort 0.319 0.342 0.298 0.347 0.35 

 
 (0.85)  (0.85)  (0.85)  (0.85)  (0.85) 

L2: Teacher relationships 
     Teacher caring -1.028 -1.045 -1.025 -1.055 -1.077 

 
 (1.05)  (1.04)  (1.05)  (1.05)  (1.05) 

Teacher's expectations 0.631 0.65 0.629 0.667 0.694 

 
 (1.36)  (1.35)  (1.36)  (1.35)  (1.35) 

Constant -7.373** -7.509** -7.365** -7.454** -8.439** 

   (2.58)  (2.56)  (2.58)  (2.57)  (2.65) 

lnsig2u -4.648* -4.756* -4.643* -4.681* -4.740* 

   (1.85)  (1.99)  (1.83)  (1.90)  (1.98) 

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
All models include 1,873 students at 26 schools. Models also include controls for the cohort structure of the 
data. 
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Table 2.3. cont. 

 
M6 M7 M8 M9 

 
B B B B 

 
(SE) (SE) (SE) (SE) 

Student-level interactions with gender 
    Social background 
    Female*Books in the home 
    

     Female*Immigrant status 
    

     Female*LEP placement 
    

     Academic achievement 
    Female*8th grade Algebra 
    

     Female*8th grade average grades 
    

     Attitudes toward school 
    Female*Affect -0.264 

   

 
 (0.25) 

   Female*Effort 
 

-0.171 
  

  
 (0.20) 

  Teacher relationships 
    Female*Teacher caring 
  

-0.0985 
 

   
 (0.20) 

 Female*Teacher's expectations 
   

-0.544* 

    
 (0.25) 

Student-level characteristics 
    Gender 
    Female 0.14 0.154 0.138 0.517* 

 
 (0.11)  (0.13)  (0.14)  (0.22) 

Social background 
    Books in the home 0.229*** 0.232*** 0.231*** 0.237*** 

 
 (0.06)  (0.06)  (0.06)  (0.06) 

Immigrant status -0.581*** -0.589*** -0.586*** -0.582*** 

 
 (0.14)  (0.14)  (0.14)  (0.14) 

LEP placement -0.212+ -0.212+ -0.213+ -0.212+ 

 
 (0.11)  (0.11)  (0.11)  (0.11) 

Academic achievement 
    8th grade Algebra 0.111 0.115 0.117 0.12 

 
 (0.13)  (0.13)  (0.13)  (0.13) 

8th grade average grades 0.0506*** 0.0506*** 0.0502*** 0.0504*** 
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Table 2.3., cont. 
  (0.01)  (0.01)  (0.01)  (0.01) 

Attitudes toward school 
    Affect 0.383* 0.252+ 0.253+ 0.250+ 

 
 (0.18)  (0.13)  (0.13)  (0.13) 

Effort 0.295** 0.386* 0.295** 0.293** 

 
 (0.11)  (0.15)  (0.11)  (0.11) 

Teacher relationships 
    Teacher caring -0.0331 -0.033 0.0194 -0.0276 

 
 (0.11)  (0.11)  (0.15)  (0.11) 

Teacher's expectations 0.442** 0.441** 0.442** 0.701*** 

 
 (0.14)  (0.14)  (0.14)  (0.18) 

School-level characteristics 
    L2: Social background 
    Books in the home -0.0423 -0.0423 -0.0389 -0.0516 

 
 (0.21)  (0.21)  (0.21)  (0.21) 

Immigrant status -0.551 -0.555 -0.584 -0.59 

 
 (0.81)  (0.81)  (0.81)  (0.80) 

LEP placement -0.0571 -0.0636 -0.0657 -0.0546 

 
 (0.52)  (0.52)  (0.52)  (0.52) 

L2: Academic achievement 
    8th grade Algebra 0.623 0.612 0.591 0.539 

 
 (0.58)  (0.59)  (0.58)  (0.58) 

8th grade average grades 0.0263 0.0256 0.0268 0.0293 

 
 (0.03)  (0.03)  (0.03)  (0.03) 

L2: Attitudes toward school 
    Affect -0.253 -0.28 -0.304 -0.223 

 
 (1.22)  (1.22)  (1.21)  (1.21) 

Effort 0.289 0.289 0.326 0.276 

 
 (0.85)  (0.85)  (0.85)  (0.85) 

L2: Teacher relationships 
    Teacher caring -1.076 -1.043 -1.058 -0.997 

 
 (1.05)  (1.05)  (1.04)  (1.04) 

Teacher's expectations 0.705 0.665 0.689 0.698 

 
 (1.35)  (1.35)  (1.35)  (1.35) 

Constant -7.517** -7.447** -7.525** -7.926** 

   (2.57)  (2.57)  (2.57)  (2.57) 

lnsig2u -4.712* -4.702* -4.757* -4.796* 

   (1.94)  (1.93)  (2.01)  (2.06) 

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
    All models include 1,873 students at 26 schools. Models also include controls for the cohort structure of the 

data. 
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Table 2.4. Random effects logistic regression results predicting college expectations 
(1=very sure [student] will go, 0=other) – Testing school-level interactions 

 
M1 M3 M2 M4 M5 

 
B B B B B 

 
(SE) (SE) (SE) (SE) (SE) 

School-level interactions with gender 
     L2: Social background 
     Female*Books in the home 0.248 

    

 
 (0.25) 

    Female*Immigrant status 
 

2.157+ 
   

  
 (1.15) 

   Female*LEP placement 
  

0.0298 
  

   
 (0.58) 

  L2: Academic achievement 
     Female*8th grade Algebra 
   

0.633 
 

    
 (0.66) 

 Female*8th grade average grades 
    

0.0317 

     
 (0.03) 

L2: Attitudes toward school 
     Female*Affect 
     

      Female*Effort 
     

      L2: Teacher relationships 
     Female*Teacher caring 
     

      Female*Teacher's expectations 
     

      Student-level characteristics 
     Gender 
     Female -0.447 -0.286 0.0762 -0.0609 -2.517 

 
 (0.54)  (0.22)  (0.24)  (0.19)  (2.84) 

Social background 
     Books in the home 0.233*** 0.232*** 0.231*** 0.232*** 0.232*** 

 
 (0.06)  (0.06)  (0.06)  (0.06)  (0.06) 

Immigrant status -0.588*** -0.596*** -0.589*** -0.590*** -0.587*** 

 
 (0.14)  (0.14)  (0.14)  (0.14)  (0.14) 

LEP placement -0.210+ -0.214+ -0.211+ -0.209+ -0.209+ 

 
 (0.11)  (0.11)  (0.11)  (0.11)  (0.11) 

Academic achievement 
     8th grade Algebra 0.117 0.126 0.116 0.118 0.12 

 
 (0.13)  (0.13)  (0.13)  (0.13)  (0.13) 



 45 

Table 2.4., cont. 
8th grade average grades 0.0506*** 0.0494*** 0.0502*** 0.0502*** 0.0504*** 

 
 (0.01)  (0.01)  (0.01)  (0.01)  (0.01) 

Attitudes toward school 
     Affect 0.253* 0.245+ 0.254* 0.252+ 0.254* 

 
 (0.13)  (0.13)  (0.13)  (0.13)  (0.13) 

Effort 0.299** 0.287** 0.296** 0.298** 0.300** 

 
 (0.11)  (0.11)  (0.11)  (0.11)  (0.11) 

Teacher relationships 
     Teacher caring -0.0286 -0.0267 -0.0313 -0.029 -0.031 

 
 (0.11)  (0.11)  (0.11)  (0.11)  (0.11) 

Teacher's expectations 0.445*** 0.449*** 0.444*** 0.446*** 0.442** 

 
 (0.14)  (0.14)  (0.14)  (0.14)  (0.14) 

School-level characteristics 
     L2: Social background 
     Books in the home -0.167 -0.0335 -0.0378 -0.0435 -0.0384 

 
 (0.24)  (0.21)  (0.21)  (0.21)  (0.21) 

Immigrant status -0.55 -1.659+ -0.568 -0.535 -0.553 

 
 (0.81)  (1.00)  (0.81)  (0.81)  (0.81) 

LEP placement -0.0831 -0.0578 -0.0922 -0.0886 -0.0812 

 
 (0.52)  (0.52)  (0.60)  (0.52)  (0.52) 

L2: Academic achievement 
     8th grade Algebra 0.611 0.604 0.602 0.314 0.61 

 
 (0.59)  (0.59)  (0.58)  (0.66)  (0.59) 

8th grade average grades 0.0255 0.0274 0.0262 0.0255 0.0093 

 
 (0.03)  (0.03)  (0.03)  (0.03)  (0.04) 

L2: Attitudes toward school 
     Affect -0.271 -0.34 -0.318 -0.323 -0.327 

 
 (1.22)  (1.22)  (1.22)  (1.22)  (1.22) 

Effort 0.316 0.345 0.328 0.322 0.325 

 
 (0.85)  (0.85)  (0.85)  (0.85)  (0.85) 

L2: Teacher relationships 
     Teacher caring -1.047 -1.035 -1.044 -1.042 -1.048 

 
 (1.05)  (1.05)  (1.05)  (1.05)  (1.05) 

Teacher's expectations 0.653 0.652 0.657 0.664 0.669 

 
 (1.36)  (1.35)  (1.35)  (1.36)  (1.35) 

Constant -7.143** -7.305** -7.435** -7.309** -6.074* 

   (2.60)  (2.58)  (2.57)  (2.59)  (2.97) 

lnsig2u -4.640* -4.696* -4.690* -4.642* -4.681* 

   (1.85)  (1.89)  (1.91)  (1.86)  (1.90) 

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
All models include 1,873 students at 26 schools. Models also include controls for the cohort structure of the 
data. 
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Table 2.4., cont. 

 
M6 M7 M8 M9 

 
B B B B 

 
(SE) (SE) (SE) (SE) 

School-level interactions with gender 
    L2: Social background 
    Female*Books in the home 
    

     Female*Immigrant status 
    

     Female*LEP placement 
    

     L2: Academic achievement 
    Female*8th grade Algebra 
    

     Female*8th grade average grades 
    

     L2: Attitudes toward school 
    Female*Affect -0.475 

   

 
 (2.14) 

   Female*Effort 
 

0.385 
  

  
 (1.29) 

  L2: Teacher relationships 
    Female*Teacher caring 
  

0.341 
 

   
 (0.92) 

 Female*Teacher's expectations 
   

-0.431 

    
 (1.17) 

Student-level characteristics 
    Gender 
    Female 0.176 -0.0724 -0.0876 0.412 

 
 (0.41)  (0.54)  (0.48)  (0.89) 

Social background 
    Books in the home 0.232*** 0.231*** 0.231*** 0.232*** 

 
 (0.06)  (0.06)  (0.06)  (0.06) 

Immigrant status -0.588*** -0.589*** -0.589*** -0.589*** 

 
 (0.14)  (0.14)  (0.14)  (0.14) 

LEP placement -0.211+ -0.213+ -0.211+ -0.211+ 

 
 (0.11)  (0.11)  (0.11)  (0.11) 

Academic achievement 
    8th grade Algebra 0.116 0.119 0.115 0.116 

 
 (0.13)  (0.13)  (0.13)  (0.13) 

8th grade average grades 0.0503*** 0.0501*** 0.0503*** 0.0502*** 
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Table 2.4., cont. 
  (0.01)  (0.01)  (0.01)  (0.01) 

Attitudes toward school 
    Affect 0.255* 0.255* 0.255* 0.254* 

 
 (0.13)  (0.13)  (0.13)  (0.13) 

Effort 0.296** 0.297** 0.296** 0.295** 

 
 (0.11)  (0.11)  (0.11)  (0.11) 

Teacher relationships 
    Teacher caring -0.0315 -0.0321 -0.0312 -0.0306 

 
 (0.11)  (0.11)  (0.11)  (0.11) 

Teacher's expectations 0.444*** 0.444*** 0.441** 0.445*** 

 
 (0.14)  (0.14)  (0.14)  (0.14) 

School-level characteristics 
    L2: Social background 
    Books in the home -0.0413 -0.0378 -0.0399 -0.0361 

 
 (0.21)  (0.21)  (0.21)  (0.21) 

Immigrant status -0.567 -0.567 -0.558 -0.573 

 
 (0.81)  (0.81)  (0.81)  (0.81) 

LEP placement -0.076 -0.0786 -0.0832 -0.0723 

 
 (0.52)  (0.52)  (0.52)  (0.52) 

L2: Academic achievement 
    8th grade Algebra 0.603 0.6 0.61 0.596 

 
 (0.59)  (0.59)  (0.59)  (0.58) 

8th grade average grades 0.0265 0.0263 0.026 0.0262 

 
 (0.03)  (0.03)  (0.03)  (0.03) 

L2: Attitudes toward school 
    Affect -0.0647 -0.318 -0.331 -0.299 

 
 (1.67)  (1.22)  (1.22)  (1.22) 

Effort 0.319 0.137 0.323 0.333 

 
 (0.85)  (1.06)  (0.85)  (0.85) 

L2: Teacher relationships 
    Teacher caring -1.052 -1.041 -1.207 -1.061 

 
 (1.05)  (1.05)  (1.14)  (1.05) 

Teacher's expectations 0.672 0.647 0.65 0.899 

 
 (1.35)  (1.35)  (1.36)  (1.50) 

Constant -7.515** -7.353** -7.333** -7.626** 

   (2.60)  (2.59)  (2.59)  (2.62) 

lnsig2u -4.688* -4.684* -4.666* -4.729* 

   (1.91)  (1.90)  (1.88)  (1.96) 

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
    All models include 1,873 students at 26 schools. Models also include controls for the cohort structure of the 

data. 
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Figure 2.1. College expectations by gender and teacher’s expectations 
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Figure 2.2. College expectations by gender and immigrant status 
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Figure 2.3. College expectations by gender and school-level immigrant student 
enrollment 
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Chapter 3: Explaining Gender Gaps in High School Students’ Plans to 
Major in STEM: The Role of Perceptions of the Social Relevance of 

Science 

INTRODUCTION 

Despite decades of research, women and minority women in particular remain 

persistently unrepresented in science, technology, engineering and math fields (STEM) in 

higher education and the labor force (Buchmann et al. 2008; Gerber and Cheung 2008; 

Xie and Shaumann 2006). Moreover, patterns of women’s representation vary across 

domains within STEM such that in 2013, women – who earned 57% of all bachelor’s 

degrees – earned 56% of degrees in the biological and physical sciences but only 19% of 

degrees in computer science and engineering (National Science Board 2016). In 

explaining gender disparities within and across domains of STEM, multiple perspectives 

emphasize the role of students’ attitudes about science but typically measure only 

students’ self-perceptions related to science, most commonly affect and efficacy (Eccles 

and Wigfield 2002; Mann and DiPrete 2013). These perspectives suggest but do not 

demonstrate that perceptions of the social relevance of science shape gender gaps in 

STEM expectations, and that these perceptions may be especially consequential for girls. 

Yet, research has not yet examined the extent to which perceptions of the social relevance 

of science shape expectations to major in STEM in general or in particular domains of 

STEM, net of students’ affect, efficacy and their academic achievement in science. 

In this spirit, I examine how perceptions of the social relevance of science 

contribute to gender gaps in STEM expectations at the start of high school. In doing so, I 

distinguish between perceptions of the social relevance of science and students’ self-

perceptions related to science, including their affect and self-efficacy which dominate the 

empirical literature. However, domains of STEM vary in their gender-segregation, 
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inclusion in the K12 curriculum, and relatedness to careers (Cheryan et al. 2016; 

Schwartz et al. 2009; Xue and Larson 2015). Therefore, I consider whether perceptions of 

the social relevance of science shape gender gaps across domains of STEM by guiding 

students toward the biological and physical sciences (B/P), computer sciences and 

engineering (CS/E), or towards maintaining a broad interest in STEM that cuts across 

these domains. Finally, I examine whether perceptions of social relevance matter more 

for girls’ expectations to major in STEM. As before, I draw on data collected in a large, 

urban district comprised predominantly of the minority and low-income students most 

underrepresented in science but set within an innovation-driven local economy. Thus, 

these unique data offer an ideal opportunity to identify the extent to which perceptions 

guide gender gaps across science fields in the years before the transition to college. 

BACKGROUND 

Perceptions and Gender Gaps in STEM Expectations: The Importance of Social 
Relevance  

In light of a mountain of evidence that girls outperform boys academically 

(Buchmann et al. 2008; Cheryan et al. 2016; Downey and Vogt Yuan 2005; Halpern et al. 

2007; Riegle-Crumb et al. 2012; Wang, Eccles, and Kenny 2013), explanations for girls’ 

underrepresentation in STEM have increasingly looked elsewhere. In particular, scholars 

have focused on how students’ perceptions contribute to these patterns. Arguably, the 

most influential of the social psychological theories to do this is Eccles’ expectancy value 

model (Eccles and Wigfield 2002). By linking students’ perceptions of themselves and 

their strengths to broader beliefs about the outside world including stereotypes and 

cultural values, it places students’ perceptions in a central role in explaining academic 

choices and success. In applying and building on the expectancy value model, social 
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psychological work has shown that cultural beliefs related to gender inform students’ 

perceptions including their affect and efficacy. For example, beliefs that boys are better at 

math inform students’ perceptions of their own abilities such that boys typically 

overestimate their abilities in STEM whereas girls underestimate their abilities (Correll 

2001). Thus, boys’ higher perceived self-efficacy in science – even net of their objective 

achievement – contributes to gender differences in participation in STEM. 

Furthermore, even in studies that place students’ perceptions in a central role, 

researchers typically only measure self-perceptions such as affect and efficacy, while 

referring to broad specifications of factors external to the student that are believed to be 

influential (i.e. cultural or gender stereotypes, social value of tasks and domains) (Eccles 

2005; Morgan 2005; Simpkins, Davis-Kean, and Eccles 2006). For example, Eccles and 

colleagues (1989) use the term, “domain values” to refer specifically to the extent to 

which the particular student values competence in a particular domain rather than his or 

her perceptions of the domain itself. Similarly, in an examination of how well the 

expectancy value model accounts for disparities in participation in computer science 

Zarrett and Malanchuk (2005) consider students’ perceptions of the value of math. The 

latter is measured as students’ response to the question, “do you learn things in math that 

help with your everyday life?” (Zarrett and Malanchuk 2005). Such approaches to 

modeling the value of a domain outside of school capture an element of the student him 

or herself but remain in part, a perception about the usefulness of science in the students’ 

own daily life. Thus, we have relatively sparse empirical knowledge about how students 

perceive potential domains of study, including the sciences, and the extent to which this 

guides the development of expectations to pursue STEM independently of students’ 

perceptions of their efficacy in or affect for science. 
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Largely separate from this literature is the science education literature that 

explicitly concerns itself with how students view science. This work is largely in dialogue 

with calls from institutional leaders who argue that broadening participation in STEM 

among women and underrepresented minorities requires an increased emphasis on STEM 

as socially relevant, dynamic, and inclusive (National Academies 2010; National 

Academy of Engineering 2008). Cheryan (2012) argues that expanding participation in 

STEM will require curbing stereotypes of math-intensive fields as masculine that 

undermines girls’ sense of belonging. Moreover, stereotypes of STEM fields as male-

dominated, socially isolated, and machinery-oriented, may reduce girls’ interest in these 

fields because they conflict with social pressures for women to choose socially-relevant 

fields where they help others (Cheryan 2012; Cheryan, Master, and Meltzoff 2015). 

Consistent with this, Miller et al. (2006) found that even among students expecting to 

major in science, girls were more interested than boys in the people-oriented aspects of 

their planned majors such as its relevance to healthcare and they held more negative 

views of the scientific lifestyle. Taken together, although perceiving science as socially 

relevant likely increases all students’ expectations to major in STEM, these perceptions 

may be especially important for girls’ choice of major. 

In sum, what the social psychological and STEM education literature suggest but 

have not yet examined is whether girls are underrepresented in STEM fields not only 

because of disparities in their self-perceptions, namely affect and self-efficacy (Correll 

2001; Eccles 1994), but also because of gender differences in the importance of social 

relevance for students’ expectations. Therefore one of the primary contributions of this 

chapter of my dissertation is to take seriously the idea that students’ perceptions of the 

social relevance of science matter for their expectations to major in STEM independently 

of students’ perceptions of whether they enjoy science and/or are good at it. Further, it 
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considers whether perceptions of the social relevance of science play a bigger role in 

girls’ decisions to pursue STEM than in the decisions made by boys. 

Perceptions of Social Relevance and Gender Segregation in Expectations Across 
Domains of STEM 

As gender segregation across STEM fields evolves (Cheryan et al. 2016), the 

utility of focusing on the STEM gap in the aggregate is increasingly under scrutiny. As 

some have argued, although STEM fields share a disciplinary focus on empiricism, they 

have distinct scientific, technical, and cultural norms that may in part contribute to gender 

gaps in participation across STEM fields (Cheryan et al. 2016; Mann and DiPrete 2013). 

To illustrate, women comprise 18% of bachelor’s recipients in computer science and 19% 

of those in engineering but 48% of those in chemistry and 59% of those in biology 

(National Science Board 2016). Fields also vary in their relatedness to the K12 

curriculum in science; for example, the biological and physical sciences are central 

components of in-school science prior to the transition to college but engineering and 

computer science are typically not (Cheryan et al. 2016; Schwartz et al. 2009). Finally, 

although STEM fields in general tend to be high-paying and offer a good deal of job 

security, in today’s innovation economy, computer science and technology and 

engineering enjoy these benefits to a far greater degree than the biological and physical 

sciences where there may be an oversupply of graduates (Xue and Larson 2015). For 

these reasons, the biological and physical sciences can be contrasted against computer 

science and engineering as distinct domains of STEM with different patterns of gender 

segregation, inclusion in the K12 curriculum, and linkages to careers. 

In explaining how gender segregation arises in some fields over others, many 

explanations point to the social psychological processes included in discussions of gender 

gaps in STEM more generally. For example, students who like school science and 
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perceive themselves as doing well at it in school may decide to pursue the biological or 

physical sciences as a college major (Carlone and Johnson 2007; Eccles 1994). Beyond 

perceiving oneself as good at science or enjoying it, perceiving science as socially 

relevant might guide expectations in the same way by encouraging students to continue 

on academic trajectories within the biological and physical sciences (Fox, Sonnert, and 

Nikiforova 2011; Miller, Slawinski Blessing, and Schwartz 2006). By contrast, part of the 

conversation about engaging more students in STEM argues that given the salience of 

fields like computer science and engineering for addressing contemporary issues facing 

our society, perceiving these fields as socially relevant may draw these students toward 

STEM (National Academy of Sciences 2010; Zarrett and Malanchuk 2005). To the extent 

that boys have more opportunities to come to see these fields as socially relevant through 

their extracurricular experiences (Cheryan et al. 2016; Dabney et al. 2012), larger gender 

gaps in computer science and engineering might result from limited opportunities for 

girls to connect social relevance to these fields prior to the transition to college. 

By contrast, various perspectives suggest that perceiving science as socially 

relevant might do little to counter the reproduction of gender segregation across STEM 

fields. For example, England and Li (2006) argue that gender desegregation in STEM 

fields has stalled because in highly industrialized societies, choice of major represents an 

important opportunity to express one’s conformity with gender norms. From a more 

micro-perspective, Cheryan and colleagues (2016) argue that women’s sense of 

belonging is undermined in computer science and engineering by male-dominated 

cultures and fewer prior extracurricular experiences in them. Taken together, these 

perspectives suggest that gendered social pressures may result in persistent gender 

segregation across domains of STEM even among students who perceive science as 

socially relevant. Specifically, girls who perceive science as socially relevant would 
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nevertheless gravitate toward the biological and physical sciences while their male peers 

would be channeled towards computer science and engineering. Thus, perceptions of the 

social relevance of science may shape both students’ plans to major in STEM as well as 

guide their choice of STEM domain. 

RESEARCH QUESTIONS 

Therefore, this analytic chapter is guided by the overarching research question, do 

students’ perceptions of the social relevance of science contribute to gendered patterns in 

the likelihood of expecting to major in STEM? To answer this question, I will consider 

both main effects of social relevance as well as potential interaction effects. Specifically, 

I will start first by asking a) whether boys have more positive perceptions of the social 

relevance of science that contribute to gender gaps in expectations to major in STEM? 

Additionally, I will ask b) whether perceptions of social relevance of science are more 

important in predicting girls’ STEM expectations compared to boys? To address these 

questions I first consider STEM in the aggregate, predicting the likelihood that students 

expect to major in any STEM field (versus not). Subsequently, I focus exclusively on 

those students who do expect to major in STEM, and examine whether and how 

perceptions of relevance predict students’ expectations to major in certain STEM 

domains versus others. 

DATA AND METHODS 

Analytic Sample 

I restrict my sample to the single cohort of students who were observed in the 

final year of middle school data collection and in the first year of high school data 

collection. Therefore, the analytical sample used in this chapter includes 9th graders 

surveyed at the beginning of the 2014-2015 academic year with 8th grade academic priors 
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available. Students who reported being very sure they would not go to college after high 

school were excluded from the analysis (3% of students).5 To retain statistical power, I 

also removed students from the sample who were not white, black, or Hispanic (6%). Of 

the 1,045 remaining students, 1,037 (>99%) reported their expectations to major in 

various STEM fields, the dependent variable in this analysis; these students comprise the 

final analytic sample in this chapter. 

Expectations to Major in STEM 

The purpose of this chapter is to examine the role of students’ perceptions in 

explaining gendered patterns in expectations to major in any STEM field and secondly, to 

major in specific domains of STEM. Therefore I have two dependent variables. Both 

dependent variables are constructed from students’ responses to a survey question that 

asked, “If you attend college, how likely is it that you would choose to major (or 

specialize) in each of the following fields?” This set of questions asked about four 

STEM-related fields (biological sciences, physical sciences, computer science and 

technology, and engineering). Student responses were reported on a scale ranging from 1 

(not at all likely) to 5 (very likely). By interpreting a response of 3 as a neutral response, I 

consider students who responded with a 4 or 5 for any of these four fields to be expecting 

to major in STEM. Thus my first dependent variable distinguishes between those who 

expect to major in any STEM field vs. those who do not expect to major in any STEM 

field. Subsequently, my second dependent variable measures students’ expectations with 

respect to specific domains of STEM. Here I distinguish between students with defined 

expectations to major in the biological and physical sciences (B/P, responded with a 4 or 

5 on either or both of these fields and not on the other fields), those students with a 
                                                
5 Findings from a sensitivity analysis with these students retained in the sample were consistent with those 
presented here. 
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specialized expectation in computer science and engineering (CS/E, responded with a 4 

or a 5 on one or both of these fields but not on the others), and those with broad STEM 

interests (scored a 4 or a 5 on a biological or physical science field as well as scored a 4 

or a 5 on a computer science or engineering field).  

Perceptions Related to Science 

The independent variables at the center of this study are students’ science-related 

perceptions. These were measured using two scales created from the means of a series of 

positively and negatively worded items about science. Because of the positive skew of 

these items – meaning that students overall have very positive views of science – I code 

the four category items (strongly agree, agree, disagree, strongly disagree) to 

dichotomously measure whether students strongly agreed to the item or not. The scales 

distinguish affect and efficacy, perceptions related to science more commonly featured in 

the scholarly literature, from perceptions of the social relevance of science outside of 

school. No items are duplicated across scales and the two scales are positively correlated 

with a Pearson’s R of 0.578 (p < 0.001), suggesting that although correlated, they are 

distinct concepts. 

The first scale measures students’ affect and efficacy as self-perceptions related to 

science. As a measure of affect and efficacy, it includes four items that measure the 

extent to which the student enjoys science and believes s/he is good at it (Cronbach’s 

alpha = 0.759)6. The second scale, perceptions of social relevance, includes six items 

about the relevance of science to society, careers, and everyday life-based (Cronbach’s 

alpha = 0.705). These include: “a lot of people never use science in their lives,” 
                                                
6 I replicated my analyses with affect and efficacy as distinct measures and found results consistent with 
those presented here. To avoid modeling science-related perceptions using two multi-item scales and a 
third, single-item measure, I use a combined affect and efficacy scale. Substantively, this scale is consistent 
with the types of measures typically included in examinations of students’ science-related perceptions. 
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“everyone uses science sometimes,” “I only use science at school,” “science is useful for 

solving everyday problems,” “there are all kinds of jobs or careers that use science,” and 

“science helps people.” Both scales and their items are included in Appendix B. 

Other Independent Variables  

Social Background  

The multivariate models in this chapter use a set of controls for students’ 

background characteristics. These include gender, students’ race/ethnicity, and the 

number of books in the home (described in detail in Chapter 2). In light of the 

underrepresentation of racial and ethnic minorities in STEM that I discuss at length in my 

final analytic chapter, I considered whether perceptions of the social relevance of science 

might matter more for black or Hispanic students’ expectations of majoring in STEM. In 

finding no significant interactions between race/ethnicity and my measures of students’ 

perceptions or achievement, I maintain my focus in this chapter on the role of students’ 

perceptions in explaining gender gaps in STEM expectations.  

Academic Achievement  

Additionally, a set of variables included in each model capture different 

dimensions of students’ academic achievement. Course-taking and testing data from 

eighth graders in the focal district are used to create three science-specific measures of 

academic achievement. First, students’ science grades are measured as their cumulative 

grade average (0-100) from all cycles of full-year academic science courses. Second, a 

student is considered to have been placed in honors science in 8th grade if s/he was 

enrolled in honors, advanced, or pre-AP science. Finally, science test scores were 

converted from the student’s score on the 8th grade testing scale to z-scores (Mean = 0; 

SD = 1) to measure relative performance on the exam.  



 61 

Analytic Plan 

The analysis in this chapter proceeds in three parts. First, I examine the extent to 

which students’ perceptions of the social relevance of science explain gender differences 

in 9th graders’ expectations to major in STEM. In doing so, I conduct a series of pooled 

logistic regression models predicting students’ likelihood of expecting to major in any 

STEM field (versus not). The baseline model includes students’ background 

characteristics including academic achievement. The second model adds my measure of 

affect and efficacy, the perceptions-related measure most common in the sociology of 

education literature. The third model includes students’ perceptions of the social relevant 

of science without affect and efficacy in the model. Finally, the full model brings all of 

the measures together. To examine whether social relevance may matter more for girls’ 

expectations relating to STEM, I replicate Model 4 separately by gender.  

In the second part of my analysis, I restrict the analyses to those students who do 

expect to major in a STEM field and use multinomial regression models to predict 

whether students have a specialized interest in the biological and physical sciences 

(B/PS), a specialized interest in computer science and engineering (CS/E), or a broad 

interest that includes both B/PS and CS/E fields. Once again, I first use a series of pooled 

models in the sequence described above and then reproduce Model 4 separately by 

gender to address whether perceptions of the social relevance of science matter more for 

girls’ expectations to major in specific domains of STEM. Throughout, regression models 

account for the nesting of students within schools by including fixed effects for students’ 

middle schools. 

RESULTS 

Gender differences in expectations to major in STEM are striking. At the start of 

9th grade, boys and girls are very different in whether they expect to major in any STEM 
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field and also in the specific domains of their STEM expectations. I depict these patterns 

graphically in Figure 3.1 and then along with the rest of the descriptive statistics for this 

chapter in Table 3.1. Fifty-four percent of girls report no expectation of majoring in any 

STEM field compared to only 32% of boys (black bars). By contrast, 17% of boys and 

only 13% of girls have broad expectations to major in STEM (dark grey bars), meaning 

that they report expecting majors that span both B/P and CS/E. Perhaps surprisingly, the 

largest percentage of prospective STEM majors among both boys and girls are those who 

intend to major in CS/E (medium grey bars); however, a sharp gender disparity exists 

such that 44% of boys and only 20% of girls expect to major in these fields. Finally, more 

girls than boys (13% and 8%) expect to major in B/P (light grey bars). This is likely 

linked to the fact that boys who are interested in B/P tend also to be interested in CS/E, 

which is less often the case for girls in the analytic sample. 

Turning to students’ science-related perceptions, students in the sample generally 

have more positive perceptions of the relevance of science (0.35) than their own affect 

and efficacy in science (0.31). Further, boys report more positive affect and self-efficacy 

in science (0.35) than do girls (0.29). However, no statistically significant gender 

difference is observed in terms of the social relevance of science (0.36 for boys and 0.34 

for girls). Thus it is clear that gender differences in students’ perceptions of the social 

relevance of science cannot subsequently explain the gender gaps in whether students 

have expectations to pursue STEM. However, perceptions of the social relevance may 

matter more for girls compared to boys or draw girls toward distinct domains within 

STEM compared with boys.  

Table 3.1 also shows the descriptive statistics for the other variables in the models 

that follow. Girls comprise 55% of the analytic sample and consistent with the 

demographics of the school district, 74% percent of the sample is Hispanic, 9% is white, 
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and 17% is Black or African American. There are no differences in the number of books 

in boys’ and girls’ homes; on average, students have fewer books at home than it would 

take to fill a bookcase. Consistent with the literature in this area (Riegle-Crumb et al. 

n.d.), girls in my sample outperform boys in science grades and in taking honors science 

courses but boys score about a quarter of a standard deviation higher than girls on the 

science assessment. 

Expectations to Major in Any STEM Domain 

The first part of my research aims in this chapter asks whether students’ 

perceptions of the social relevance of science shape gender gaps in expectations to major 

in any STEM field. The results are included in Table 3.2, below. Model 1 shows that net 

of students’ social background and academic achievement in science, girls are 

significantly less likely (69%) than boys to expect to major in any STEM field. 

Interestingly, even without perceptions in the model, academic achievement in science by 

any measure was not significantly predictive of students’ expectations to major in STEM. 

However, students with books in the home are more likely to expect to major in STEM. 

In Model 2, I include students’ affect and efficacy. Although students’ affect and efficacy 

does significantly increase the likelihood that a student will expect to major in STEM, it 

does little to account for the gender gap in STEM expectations. It does however, account 

for some of the estimated impact of having more books at home on expectations to major 

in STEM. In Model 3, I include students’ perceptions of the social relevance of STEM 

and find that it also positively predicts expectations of majoring in any area of STEM. 

However, as anticipated based on the descriptive results above, the gender gap in STEM 

expectations remains unexplained with the addition of this measure.  
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Finally, in Model 4, I bring both types of perceptions together into the full model. 

I find that with all measures considered, both perceptions of the social relevance of 

science and self-perceptions related to science (affect and efficacy) have an independent 

positive impact on expecting to major in any STEM field. To illustrate, a one standard 

deviation increase in a students’ perceptions of the social relevance of science is 

associated with a 18% increase in the likelihood of expecting to major in STEM. By 

contrast, a 35% increase could be expected from a one standard deviation increase in 

affect and efficacy. Thus, perceptions do play a considerable role in guiding students’ 

expectations of majoring in STEM but these factors fail to explain the wide gender 

disparity in expectations to major in STEM among 9th graders. 

Moving onward to whether perceptions of social relevance are more influential in 

girls’ expectations to major in any STEM field, Table 3.3 uses gender-separate models to 

assess whether perceptions of the social relevance of science shape expectations of 

majoring in any STEM field differently for girls compared to boys. Here, I reproduce 

Model 4 from Table 3.2 separately by gender. At first glance, it appears that girls’ 

expectations may be more strongly shaped by their perceptions of the social relevance of 

science, their affect and efficacy in science, and perhaps even the number of books in 

their home. However, post-estimation comparisons of these coefficients in the rightmost 

column of Table 3.3 show that these coefficient estimates are not statistically different 

from one another. Thus, I lack strong evidence that the perceived social relevance of 

science – or any other measures for that matter – guide girls’ expectations to major in 

STEM differently than boys’ expectations. 



 65 

Domain-Specific STEM Expectations 

To address the second part of my research agenda in this chapter, I restrict my 

sample to students with any STEM interest to examine whether science-related 

perceptions – and perceptions of the social relevance of science in particular – shape 

gender gaps in expectations to major in specific domains of STEM. In Table 3.4, I 

proceed with the same series of covariates in my models as in Table 3.2. However, this 

analysis uses multinomial logistic regression to compare students’ likelihood of expecting 

to major in B/P over CS/E (top section of table), having broad STEM expectations over 

expecting to major in B/P (middle), and having broad STEM expectations over expecting 

to major in CS/E (bottom).  

Net of social background and academic achievement, girls expecting to major in 

STEM appear to have a stronger preference in comparison to boys for B/P, followed by a 

broad STEM expectation and least of all, an expectation to major in CS/E. Prior to 

controlling for perceptions, students with more books in the home are more likely to 

expect to major in B/P over CS/E. The baseline model also suggests that students who 

earned higher grades in science or took honors science in eighth grade are more likely to 

have an undefined interest in STEM rather than a defined interest in CS/E.  

Including students’ affect and efficacy in Model 2 shows that students with more 

positive self-perceptions gravitate toward both a broad interest in STEM and one specific 

to B/P and away from a defined expectation to major in CS/E. By contrast, including 

students’ perceptions of social relevance in Model 3 tells a different story. Perceiving 

science as more socially relevant appears to guide students to maintain an undefined 

interest that spans both domains rather than one that is specific to either one. In the full 

model, although the gender difference remains largely unexplained, these patterns with 

respect to how science-related perceptions guide expectations to major in particular 
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domains of STEM persist. Moreover, higher grades continue to guide students to remain 

interested in both domains rather than have a defined interest in CS/E. 

As the final piece of analysis, I consider whether perceptions of the social 

relevance of science may guide students’ expectations toward specific domains of STEM 

in distinctly gendered ways. Table 3.5 replicates Model 4 from Table 3.4 separately by 

gender to allow for the comparison of coefficient estimates between these gender-specific 

models. I find that science-related perceptions shape expectations to major in specific 

STEM domains in ways that are unique to girls. Specifically, the social relevance of 

STEM plays a larger role for girls than boys in guiding them toward an undefined STEM 

interest rather than a narrower focus of expecting to major in either domain. Moreover, 

only for girls do more positive self-perceptions of affect and efficacy increase interest in 

broad STEM expectations over narrow expectations specific to CS/E. Thus, not only do 

science-related perceptions guide students toward particular domains of STEM or 

towards remaining broadly open to STEM at the start of high school, but they do so in 

notably gendered ways. 

Before moving on to the discussion of these results, an interesting finding about 

how students’ domain-specific expectations arises from Table 3.5 that pertains to Black 

boys in particular. I find that Black boys are uniquely less likely to have undefined STEM 

expectations net of all other factors; rather, they are more likely than black girls and all 

other boys to have a defined interest in either domain. 

DISCUSSION AND CONCLUSION 

After decades of scholarly attention, women remain underrepresented in STEM 

overall, with the starkest gender disparities in CS/E and greatly diminished gaps in B/P. 

Thus, addressing disparities in STEM participation requires disaggregating STEM fields 
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and examining domain-specific processes. Moreover, little is known about how 

perceptions of the social relevance of science may contribute to these disparities. This 

study unpacks how these perceptions shape gender gaps in interest in STEM – both 

broadly and within key subfields – at the start of ninth grade. Because students’ 

expectations as ninth graders will guide their decision-making and academic preparation 

for college, gendered processes in the transition to high school foreshadow the 

reproduction of gender gaps across STEM and ultimately into the labor force. 

In this study, I found that by ninth grade, girls are much less likely than their male 

peers to expect to major in STEM. Among those expecting to major in STEM fields, I 

also found highly gendered patterns of the domains of students’ intended majors. 

Furthermore, perceptions of the social relevance of science played an important role, net 

of affect, efficacy, and academic achievement, in shaping students’ expectations. 

Although my study further validated the salience of science affect and efficacy for 

expectations to major in STEM, academic achievement played only a modest role in my 

findings. In making sense of these results, three substantive themes emerge relating to (1) 

perceptions of the social relevance of science and the scope of gender disparities in 

STEM prior to the transition to college, (2) tensions between specialization and broad 

areas of interest among adolescents, and (3) the role of gender in shaping how 

perceptions of the social relevance of science guide expectations toward distinct areas of 

STEM for girls compared to boys. 

My findings suggest that perceptions of the social relevance of science, affect, and 

efficacy play only a small role in the starkly gendered preferences relating to STEM that 

emerge as early as the transition into high school. In my sample, 54% of ninth-grade girls 

compared with 32% of boys already have a disinterest in any STEM major. Moreover, 

my study is the first to document patterns of gender segregation during this stage of 
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education between domains of STEM. Perhaps reflecting the innovation-driven economy 

in which my study took place or reflecting changes in interest in tech among younger 

cohorts, computer science and engineering was the most popular domain within STEM 

for both girls and boys in my sample. Yet, among the minority of girls who plan to major 

in STEM, preferences to major in B/P or CS/E speak to patterns of gender segregation in 

the national labor force. Compared with their male peers, ninth grade girls interested in 

STEM are more likely to intend a major in B/P, followed by a broad STEM interest, and 

less likely to have a specialized interest in majoring in CS/E. Nevertheless, the 

comparatively modest role of science-related perceptions in these dynamics underscores 

the powerful role of gender in shaping students’ plans long before the transition to 

college. Thus, even though my sample is not nationally representative and rather draws 

from the urban, low-income, and minority demographics most underrepresented in 

STEM, students’ intended majors within this particular context speak to nation-wide 

patterns. Further work is needed to assess which of these patterns can be observed in 

other contexts or among other age groups. 

By taking ninth graders’ preferences across domains of STEM seriously, my 

findings show how boys and girls are directed toward specialization in distinct domains 

of STEM or to maintain a broad, undefined STEM interest through processes relating to 

gender, perceptions, and achievement. The second theme of my findings offers insight 

into how students develop a specialized focus in a particular area of STEM and the 

circumstances under which students are likely to hold a broader STEM interest. This is 

particularly relevant to larger debates over the extent to which gender differences in 

STEM participation can be addressed via students’ perceptions related to science 

(National Academy of Engineering 2008). Rather, I find that affect and efficacy in 

science draw students away from CS/E and that perceptions of the social relevance of 
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STEM foster broad STEM interests, particularly for girls. Therefore, broad strokes 

approaches may not necessarily increase interest in all areas of STEM equally and may 

instead only partially address disparities in participation across STEM fields. In making 

sense of finding that black boys are more likely to hold specialized STEM expectations, I 

speculate that articulating a specialization and aligning their plans accordingly may hold 

a pronounced instrumental value for these students in comparison to more privileged 

peers (Schneider and Stevenson 2000). More research at the intersection of race/ethnicity 

and gender is needed to unpack nuances in students’ STEM-related plans and further, 

more attention should be paid to how and when students of different social backgrounds 

deliberate between potential educational and occupational choices more broadly. 

The final theme that emerged from my study was the salience of students’ 

perceptions of the social relevance of science in particular in shaping their plans to major 

in STEM. Although perceptions of the social relevance of science did little to account for 

gender gaps, they strongly guided students’ expectations to major in STEM, domain-

specific interests, and were especially salient to girls’ domain-specific fields of interest. 

As mentioned earlier, girls who perceive science as highly socially relevant were more 

likely to remain open to both B/P and CS/E within STEM. Contrastingly, girls with 

positive self-perceptions pertaining to science – meaning their affect and efficacy – 

tended to favor B/P either alone or in combination with CS/E over an exclusive focus on 

the latter domain. Thus, by exclusively considering affect and efficacy, a piece of the 

puzzle of students’ STEM expectations remains missing. 

By contrast, academic achievement by any measure – science grades, honors 

placement, and test scores – had no measurable effect on students’ interest in majoring in 

any STEM field even before controlling for perceptions. In terms of guiding students’ 

choices between STEM fields, only higher grades were associated with interest in CS/E 
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over a broad STEM interest. Although there is some evidence that students’ expectations 

related to college-going in general may be malleable to external feedback about their 

performance (Andrew and Hauser 2011) more work should aim to unpack when and how 

students use academic feedback in their own decision-making, particularly during these 

early stages. However, my findings suggest that for disadvantaged students like those in 

the low-income and predominantly minority district at the center of my study, 

performance neither helps nor hinders pathways to STEM majors. Therefore, in my 

assessment, the beliefs that students hold about science bear more weight at the start of 

high school in their consideration of STEM as a possible college major than external, 

academic feedback. 

Nevertheless, other questions arise that cannot be addressed by the present study. 

First, because this study stands alone as an examination of the transition into high school 

in one large, urban school district, it is difficult to say to what extent the patterns 

observed here would hold in a national comparison. In another context with different 

socioeconomic pressures or other local industries (e.g. one that is not so heavily driven by 

STEM), would students have different perceptions of the social relevance of STEM? 

Additionally, future research ought to examine whether these patterns hold for other 

students at this age among today’s youth. Taken together, this study is limited in its 

ability to disentangle the role of context, cohort, and age in the dynamics observed here. 

Unfortunately, this effort is limited by a scarcity of appropriate data that ask about 

competing interests across multiple domains of STEM and students’ perceptions of 

science in the world outside of school. By including these in data collection, future 

scholars build on the contribution begun here. 

 Taken together, the conversation about disparities in participation in STEM and 

its origins prior to the transition to college typically emphasizes affect, efficacy, and 
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achievement while paying comparatively less attention to how students view the role of 

science in society. I find that perceptions of the social relevance of science independently 

shape students’ expectations with regard to STEM. In addition, my work suggests that 

these perceptions play a gendered role in shaping interest across domains of STEM such 

that among girls interested in majoring in STEM, perceptions of social relevance 

cultivate broad interest in STEM. However, the lack of explanatory power for these 

factors over gender gaps in STEM leads me to conclude that the relative sway of 

perceptions and academic factors in guiding students’ STEM-related plans is dwarfed by 

the weightier expectations of gender. 
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Table 3.1. Descriptive statistics for pooled sample and reported separately by gender 

  Pooled     Boys   Girls Sig dif 

  Mean SD     Mean SD   Mean SD     

Independent variables 
           Gender 
           Female (%) 54.87 0.50 

  
-- -- 

 
-- -- 

  Social background 
           Race/ethnicity (%) 
           White 9.35 0.29 

  
8.12 0.27 

 
10.37 0.31 

  Black 16.68 0.37 
  

16.45 0.37 
 

16.87 0.37 
  Hispanic 73.96 0.44 

  
75.43 0.43 

 
72.76 0.45 

  Books in the home (1-4) 2.24 1.05 
  

2.19 1.03 
 

2.29 1.07 
  Academic achievement in science 

           Science grades (0-100) 82.58 7.80 
  

81.90 8.05 
 

83.13 7.56 
 

* 

Honors placement in science (%) 50.53 0.50 
  

49.36 0.50 
 

51.49 0.50 
  Standardized test score in science (z-score) -0.01 1.00 

  
0.12 1.04 

 
-0.12 0.95 

 
*** 

Perceptions related to science 
           Affect & efficacy (0-1) 0.31 0.36 

  
0.35 0.37 

 
0.29 0.34 

 
** 

Relevance (0-1) 0.35 0.31 
  

0.34 0.31 
 

0.36 0.31 
  

            Dependent variables (%) 
           Does not expect to major in STEM 43.97 0.50 

  
31.62 0.47 

 
54.13 0.50 

 
*** 

Expects to major in STEM 
           Biological and physical sciences only 10.51 0.31 

  
7.69 0.27 

 
12.83 0.33 

 
*** 

Computer science and engineering only 30.76 0.46 
  

44.02 0.50 
 

19.86 0.40 
  Broad STEM expectations 14.75 0.35     16.67 0.37   13.18 0.34     

N 1037 
   

468 
  

569 
   *** P < 0.001, ** p < 0.01, * p < 0.05, + p < 0.10 
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Table 3.2. Pooled fixed effects logistic regression models predicting expectation to major 
in STEM (ref=does not expect to major in STEM) (N=1,037) 

 
M1 M2 M3 M4 

 
Coef SE p Coef SE p Coef SE p Coef SE p 

Gender 
            

Female 
-

0.949 0.140 *** 
-

0.906 0.142 *** 
-

0.991 0.141 *** 
-

0.940 0.143 *** 

Social background 
            Race/ethnicity 
   	   	   	   	   	   	   	   	   	  

Black 
-

0.169 0.326 
 

-
0.145 0.332 

 

-
0.212 0.329 

 

-
0.175 0.333 

 Hispanic 0.188 0.295 
 

0.250 0.300 
 

0.218 0.298 
 

0.254 0.301 
 Books in the home 0.164 0.074 * 0.139 0.075 + 0.156 0.075 * 0.139 0.075 + 

Academic 
achievement in 
science 

     	   	   	   	   	   	   	  
Science grades 

-
0.007 0.011 

 

-
0.016 0.011 

 

-
0.009 0.011 

 

-
0.015 0.011 

 Honors placement 
in science 0.162 0.174 

 
0.249 0.178 

 
0.157 0.176 

 
0.230 0.178 

 Standardized test 
score in science 0.108 0.102 

 
0.072 0.103 

 
0.064 0.103 

 
0.053 0.104 

 Perceptions related 
to science 

            Affect & efficacy 
   

1.026 0.206 *** 
  

0.834 0.224 *** 

Relevance 
      

0.928 0.233 *** 0.546 0.254 * 

Constant 0.794 0.992   1.146 1.008   0.718 1.002   1.033 1.013   

*** P < 0.001, ** p < 0.01, * p < 0.05, + p < 0.10                 
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Table 3.3. Gender separate fixed effects logistic regression models predicting expectation 
to major in STEM (ref=does not expect to major in STEM) 

 
M1 (males) M2 (females) Sig dif 

 
Coef SE p Coef SE p   

Social background 
       Race/ethnicity 

       Black -0.199 0.542 
 

-0.098 0.433 
  Hispanic 0.276 0.502 

 
0.298 0.385 

  Books in the home 0.061 0.123 
 

0.221 0.100 * 
 Academic achievement in science 

       Science grades -0.014 0.017 
 

-0.021 0.016 
  Honors placement in science 0.406 0.278 

 
0.190 0.243 

  Standardized test score in science 0.025 0.153 
 

0.058 0.147 
  Perceptions related to science 

       Affect & efficacy 0.626 0.359 + 1.014 0.298 *** 
 Relevance 0.433 0.420 

 
0.764 0.330 * 

 Constant 1.109 1.521   0.211 1.460     
N 452 

  
655 

   *** P < 0.001, ** p < 0.01, * p < 0.05, + p < 0.10 
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Table 3.4. Pooled fixed effects multinomial regression models predicting domain-specific 
expected STEM majors (N=581) 

Biological and physical sciences vs. computer science and engineering 
     

 
M1 M2 M3 M4 

 
Coef SE p Coef SE p Coef SE p Coef SE p 

Gender 
            Female 1.414 0.257 *** 1.466 0.261 *** 1.374 0.260 *** 1.454 0.264 *** 

Social background 
            Race/ethnicity 
            

Black 
-

0.032 0.583 
 

0.055 0.590 
 

-
0.030 0.585 

 
0.048 0.589 

 
Hispanic 

-
0.194 0.523 

 

-
0.047 0.531 

 

-
0.161 0.526 

 

-
0.051 0.530 

 
Books in the home 0.258 0.131 * 0.231 0.132 + 0.249 0.131 + 0.231 0.132 + 

Academic achievement 
in science 

            
Science grades 

-
0.021 0.020 

 

-
0.030 0.021 

 

-
0.022 0.020 

 

-
0.030 0.021 

 
Honors placement 
in science 

-
0.025 0.319 

 
0.137 0.326 

 

-
0.008 0.320 

 
0.138 0.326 

 Standardized test 
score in science 0.181 0.182 

 
0.097 0.185 

 
0.132 0.186 

 
0.097 0.187 

 Perceptions related to 
science 

            Affect & efficacy 
   

1.177 0.348 *** 
   

1.104 0.381 ** 
Relevance 

      
0.695 0.417 + 0.158 0.461 

 
Constant 

-
0.100 1.800 

 
0.099 1.821 

 

-
0.232 1.808 

 
0.046 1.826 

 
             Broad STEM expectations vs. biological and physical  sciences 

       
 

M1 M2 M3 M4 

 
Coef SE p Coef SE p Coef SE p Coef SE p 

Gender 
            

Female 
-

0.816 0.283 ** 
-

0.799 0.282 ** 
-

0.868 0.286 ** 
-

0.869 0.286 ** 
Social background 

            Race/ethnicity 
            

Black 
-

0.652 0.616 
 

-
0.639 0.615 

 

-
0.655 0.620 

 

-
0.656 0.618 

 
Hispanic 

-
0.441 0.545 

 

-
0.386 0.548 

 

-
0.367 0.551 

 

-
0.363 0.552 

 
Books in the home 

-
0.086 0.145 

 
0.098 0.146 

 

-
0.100 0.145 

 

-
0.103 0.146 

 
Academic achievement 
in science 

            
Science grades 

-
0.011 0.022 

 

-
0.012 0.022 

 

-
0.012 0.022 

 

-
0.011 0.022 

 
Honors placement 
in science 

-
0.577 0.354 

 

-
0.552 0.359 

 

-
0.548 0.359 

 

-
0.584 0.362 

 Standardized test 
score in science 

-
0.032 0.201 

 

-
0.055 0.203 

 

-
0.120 0.206 

 

-
0.119 0.207 

 Perceptions related to 
science 

            
Affect & efficacy 

   
0.287 0.369 

    

-
0.099 0.406 

 Relevance 
      

1.090 0.456 ** 1.139 0.499 * 
Constant 2.571 1.940 

 
2.507 1.935 

 
2.238 1.947 

 
2.179 1.944 
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Table 3.4., cont. 
 
Broad STEM expectations vs. computer science and engineering 

      
 

M1 M2 M3 M4 

 
Coef SE p Coef SE p Coef SE p Coef SE p 

Gender 
            Female 0.598 0.219 ** 0.667 0.225 ** 0.506 0.224 * 0.585 0.229 ** 

Social background 
            Race/ethnicity 
            

Black 
-

0.684 0.513 
 

-
0.584 0.525 

 

-
0.684 0.527 

 

-
0.608 0.531 

 
Hispanic 

-
0.636 0.446 

 

-
0.433 0.458 

 

-
0.528 0.461 

 

-
0.414 0.465 

 
Books in the home 0.172 0.114 

 
0.132 0.117 

 
0.149 0.116 

 
0.128 0.118 

 
Academic achievement 
in science 

            
Science grades 

-
0.932 0.017 + 

-
0.043 0.018 * 

-
0.034 0.017 * 

-
0.041 0.018 * 

Honors placement 
in science 

-
0.602 0.278 * 

-
0.415 0.286 

 

-
0.556 0.286 + 

-
0.446 0.291 

 Standardized test 
score in science 0.149 0.159 

 
0.043 0.162 

 
0.012 0.164 

 

-
0.022 0.165 

 Perceptions related to 
science 

            Affect & efficacy 
   

1.463 0.310 *** 
   

1.005 0.340 ** 
Relevance 

      
1.784 0.366 *** 1.297 0.402 *** 

Constant 2.471 1.509   2.605 1.546 + 2.006 1.530   2.224 1.560   
*** P < 0.001, ** p < 0.01, * p < 0.05, + p < 0.10 
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Table 3.5. Gender-separate fixed effects multinomial regression models predicting 
domain-specific expected STEM majors 

 
Biological and physical sciences vs. computer science and engineering 

 
M1 (Males) M2 (Females) Sig dif 

 
Coef SE p Coef SE p   

Social background 
       Race/ethnicity 
       Black 0.133 0.863 

 
0.475 0.837 

  Hispanic -0.518 0.795 
 

0.400 0.743 
  Books in the home 0.240 0.222 

 
0.226 0.183 

  Academic achievement in science 
       Science grades -0.062 0.035 + -0.016 0.030 

  Honors placement in science 0.122 0.523 
 

0.347 0.486 
  Standardized test score in science 0.227 0.297 

 
-0.204 0.293 

  Perceptions related to science 
       Affect & efficacy 1.439 0.680 * 1.563 0.554 ** 

 Relevance 0.137 0.811 
 

0.563 0.636 
  Constant 2.041 2.968 

 
-0.100 2.879 

  
        Broad STEM expectations vs. biological and physical sciences 

 
Coef SE p Coef SE p   

Social background 
       Race/ethnicity 
       Black -2.322 1.012 * 0.250 0.913 

 
* 

Hispanic -0.275 0.812 
 

-0.572 0.852 
  Books in the home -0.044 0.246 

 
-0.079 0.209 

  Academic achievement in science 
       Science grades 0.024 0.038 

 
-0.011 0.032 

  Honors placement in science -0.517 0.589 
 

-0.564 0.559 
  Standardized test score in science -0.163 0.337 

 
-0.387 0.333 

  Perceptions related to science 
       Affect & efficacy -0.807 0.735 

 
0.585 0.568 

  Relevance 0.512 0.868 
 

2.409 0.732 *** + 
Constant 0.517 3.187 

 
0.076 3.078 

  
        Broad STEM expectations vs. computer science and engineering 

 
Coef SE p Coef SE p   

Social background 
       Race/ethnicity 
       Black -2.189 0.836 ** 0.725 0.907 

 
* 

Hispanic -0.793 0.633 
 

-0.172 0.819 
  Books in the home 0.196 0.162 

 
0.147 0.205 
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Table 3.5., cont. 
 
Academic achievement in science 

Science grades -0.038 0.024 
 

-0.027 0.033 
  Honors placement in science -0.395 0.396 

 
-0.217 0.559 

  Standardized test score in science 0.064 0.219 
 

-0.591 0.334 + + 
Perceptions related to science 

       Affect & efficacy 0.632 0.477 
 

2.148 0.598 *** * 
Relevance 0.649 0.559 

 
2.972 0.719 *** * 

Constant 2.558 2.069   -0.024 3.151     
N 320     261       
*** P < 0.001, ** p < 0.01, * p < 0.05, + p < 0.10 
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Figure 3.1. Expectations to major in STEM domains by gender 
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Chapter 4:  Anticipating Discrimination: The Role of STEM 
Expectations and Gender Among Racial/Ethnic Minorities 

INTRODUCTION 

Despite decades of progress, participation in STEM in higher education and the 

labor force is lower among women and racial and ethnic minorities (National Science 

Board 2016). In trying to understand how these patterns may reproduce themselves 

through stereotypes, biases, and discrimination, the existing scholarship tends to focus 

primarily on stereotypes about gender (Correll 2001; Fox et al. 2011); however, these 

stereotypes actually favor white males in particular (Riegle-Crumb and Humphries 2012). 

Further, black and Hispanic students may face a distinct set of stereotypes regarding 

academic ability (Aronson et al. 1999; McKown and Weinstein 2002; Steele 1997). 

Expanding participation in STEM will depend in part on addressing these climate issues 

and reducing barriers to the participation of men and women of color (National 

Academies 2010). The strong continued patterns of under-representation coupled with the 

prevalence and maintenance of stereotypes raises the question of whether black and 

Hispanic youth perceive STEM fields as uncomfortable, unfair, or hostile environments 

for individuals like them. 

In this spirit, I examine the extent to which minority students expecting to major 

in STEM anticipate that discrimination may present a barrier to their educational goals. In 

doing so, I consider both gender discrimination as well as racial/ethnic discrimination in 

education as distinct possibilities that students expecting to major in STEM may 

anticipate in the future. I utilize a large sample of black and Hispanic students surveyed at 

the beginning of high school. Although not nationally representative, the social and 

economic disadvantages faced by these students are sadly common in districts serving 

predominantly minority students within U.S. cities. Moreover, the students whose 
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expectations I examine in this chapter live in a district and city that has a highly STEM-

driven economy, one that perhaps offers significant opportunities for social mobility if 

students are able to attain these credentials. 

BACKGROUND 

Minority Youth, STEM, and Expectations of Gender and Racial/Ethnic 
Discrimination 

Minority youth face serious obstacles in the transition to college (Fischer 2007; 

Hurtado et al. 2007; Kao and Thompson 2003; Massey et al. 2011). Despite comparably 

high levels of college expectations (Goyette 2008; Grodsky and Riegle-Crumb 2010), 

black and Hispanic students experience lower rates of college enrollment, higher rates of 

drop out, and lower returns on their credentials in the labor market (Bertrand and 

Mullainathan 2004; Kao and Joyner 2006; Museus and Quaye 2009; Pager and Pedulla 

2015). Yet, black and Hispanic youth who enroll in college are not less likely to choose 

competitive STEM majors than other students (Gerber and Cheung 2008; National 

Science Board 2016; Riegle-Crumb and King 2010). As STEM fields continue to enjoy 

an elite status in today’s innovation-driven economy, participation in STEM is associated 

with better pay, job stability, and opportunities for growth (Cheryan et al. 2016; National 

Academies 2010; Xue and Larson 2015). Thus, the fact that minority students choose to 

pursue STEM conditional on advancing into higher education speaks to the importance of 

choice of major for social mobility. 

However, most of the work examining disparities in STEM participation focuses 

on gender gaps within STEM. As discussed at length in Chapter 3, decades of evidence 

document that women and girls are underrepresented within STEM fields (Buchmann et 

al. 2008; Cheryan et al. 2016; Xie and Shaumann 2006). One explanation for these 
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patterns are enduring stereotypes and biases that women are unsuited for STEM or that 

STEM is an inherently masculine domain (Cheryan et al. 2015; Correll 2001; Eccles 

1994; Nosek, Banaji, and Greenwald 2002; Young et al. 2013). Relatedly, discrimination 

against women within STEM in education and the labor market has also been cited as a 

contributing factor to a chilly climate within STEM for women, and a potential reason for 

women’s decisions not to persist (Bobbitt-Zeher 2011; Cheryan et al. 2016; Ecklund, 

Lincoln, and Tansey 2012; Moss-Racusin et al. 2012; Riegle-Crumb and Humphries 

2012). Thus, minority high school girls who are interested in pursuing STEM are likely 

subject to messages that because they are women, they do not belong. As such, they may 

anticipate greater discrimination as an obstacle to their future educational paths, 

compared to their co-ethnic female peers not intending to pursue STEM majors. In 

contrast, black and Hispanic high school boys who are interested in STEM likely benefit 

somewhat from stereotypes of the “maleness” of STEM, and thus would have little 

reason to expect gender discrimination. 

Compared to the literature on gender, the empirical literature pays comparatively 

less attention to the obstacles to STEM participation that may be specifically related to 

individuals’ race/ethnicity. Yet clearly Black and Hispanic students and adults are 

underrepresented in STEM, both in higher education and in the workforce, prior to 

accounting for enrollment into college (National Science Board 2016). Accordingly, 

some have argued that STEM is not only gendered but also racialized to favor white 

males (Riegle-Crumb and Humphries 2012), and evidence suggests that general 

stereotypes about academic inferiority may be more salient to those underrepresented 

minorities choosing to pursue demanding and competitive STEM majors (Arum and 

Roksa 2011; Eccles 2005; Farkas 2003; Graham et al. 2013). Furthermore, recent and 

largely ethnographic evidence underscores experiences of discrimination and a chilly 
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climate within STEM fields (Chang et al. 2011; Hurtado et al. 2009; Newman 2015). 

Collectively, given the low rates of STEM employment for minorities of either gender 

(and the accompanying lack of role models), the prevalence of actual discriminatory or 

exclusionary acts directed at minorities within STEM fields, and continued stereotypes of 

intellectual inferiority, there is reason to believe that minority youth of both genders who 

are interested in pursuing STEM fields would anticipate being exposed to discrimination 

in their futures specifically due to their race/ethnicity. 

Further, theories of intersectionality suggest that gender may shape how 

race/ethnic minority status informs students’ expectations of racial/ethnic discrimination 

in STEM (Purdie-Vaughns and Eibach 2008). For example, owing to minority girls’ 

double disadvantage within STEM, they may expect greater racial/ethnic discrimination 

than their male peers who are unlikely to be disadvantaged within STEM on account of 

their gender (Ong et al. 2011; Tang 1997). Alternatively, to the extent that girls generally 

outperform boys academically across all racial/ethnic groups and may benefit from 

teacher perceptions of them as good students, minority boys may anticipate greater 

racial/ethnic discrimination in STEM (Buchmann et al. 2008; Eccles and Blumenfeld 

1985; Morris 2005; Wood et al. 2007). Thus, gender likely moderates how minority 

students develop expectations of racial/ethnic discrimination within STEM in ways that 

are not immediately obvious. 

In sum, despite the many potential benefits of pursuing a STEM major for status 

and economic security, STEM fields are characterized by persistent gender and 

racial/ethnic gaps (National Academies 2010). These patterns of underrepresentation, 

coupled with wider social stereotypes about girls’ inadequacy in STEM and minority 

students’ more general academic inferiority, might combine to provide a daunting social 

reality for minority students and for minority girls in particular. Consequently, this 
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chapter examines the extent to which black and Hispanic boys and girls expecting to 

major in STEM also expect that discrimination on the basis of their gender and/or their 

race/ethnicity may serve as a barrier to their educational goals compared to their peers not 

expecting to major in STEM. 

RESEARCH QUESTIONS 

1. To what extent do black and Hispanic girls and boys who are planning 

to major in STEM expect that gender discrimination could act as a 

barrier to their educational goals?  

2. To what extent do black and Hispanic girls and boys who are planning 

to major in STEM expect that racial discrimination could act as a barrier 

to their educational goals?  

DATA AND METHODS 

Analytic Sample 

The analytic sample used in this chapter includes black and Hispanic students 

surveyed as ninth or tenth graders in the spring of 2014. Of the 3,089 students in this 

group, a small number of students (3%) were removed because they did not report their 

expectations of gender or racial discrimination, the dependent variables in this analysis. I 

also excluded a small number of students who did not report their expected majors (2%) 

or who could not be matched to records of academic achievement in science from eighth 

grade (2%). This final sample for this chapter included 2,890 students attending 19 high 

schools. Missing data were singly imputed. 
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Dependent Variables 

The two dependent variables in this chapter measure whether students expect that 

gender or racial discrimination might be a barrier to their educational goals. As part of the 

high school survey in 2014, students were asked to report whether they strongly agree, 

agree, disagree, or strongly disagree with the statement, “discrimination based on my 

[sex/race] might keep me from getting the education that I want.” Therefore, the first 

dependent variable measures expectations of gender discrimination in education and the 

second measures expectations of racial discrimination in education. Even among the 

black and Hispanic high schoolers in my sample, expectations of discrimination – and 

strong expectations in particular – are relatively rare; therefore, I dichotomize the 

measure to reflect whether students agree or strongly agree that discrimination may 

present a barrier (1) versus disagree or strongly disagree (0, ref). In doing so, I find that 

descriptively, 21% of girls and 11% of boys agreed or strongly agreed that discrimination 

based on their sex might keep them from getting the education that they want (see Table 

4.1). Further, among both girls and boys, 24% of students expect racial discrimination 

might be a barrier to their educational goals.  

Expectations to Major in STEM 

The key independent variable in this study is whether students are expecting to 

major in STEM. Specifically, I measure whether students are committed to, considering, 

or disinterested in STEM majors using a series of items that asked students about the 

likelihood that they would major in eight different fields. The item prompted students 

with, “If you attend college, how likely is it that you would choose to major (or 

specialize) in each of the following fields?” Student interest in business, liberal arts, fine 

arts, biological sciences, physical sciences, math, computer science or technology, and 

engineering were reported on a scale ranging from 1 (not at all likely) to 5 (very likely).  
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Because the survey did not force ninth and tenth graders to select only one field or 

to rank-order their preferences, I am able to distinguish between three types of students 

with respect to STEM expectations. First, some students are exclusively interested in 

non-STEM fields, meaning that they did not give a 4 or 5 to any STEM field (the 

biological sciences, physical sciences, math, computer science and technology, or 

engineering). These students are disinterested in STEM altogether and serve as the 

reference group in the models that follow. Next, other students are considering STEM 

meaning that by giving a 4 or 5 to at least one STEM field and one non-STEM field 

(business, the liberal arts, or the fine arts). These students’ expected majors are spread 

across both STEM and non-STEM fields. Finally, a third group of students is exclusively 

expecting to major in STEM fields; these students’ survey responses reflect a 

commitment to a STEM major.  

Because expectations of discrimination are relatively rare in the data, I lack the 

statistical power to further distinguish between students’ expected majors on the basis of 

specific groups of STEM fields (as I did in Chapter 3) or to examine interests across non-

STEM fields with more detail (see for example Perry et al. 2016). Yet, the three-group 

categorization I have described allows me distinguish between students who are 

disinterested in, considering, or committed to STEM in a way that is domain-specific and 

captures some of the variability and uncertainty in ninth and tenth graders anticipated 

majors. In doing so, a gender difference emerges that is reminiscent of the gender 

disparities I examined in depth in Chapter 3. As shown in the descriptive statistics in 

Table 4.1, 46% of girls but only 27% of boys report expecting to major in non-STEM 

fields only. Further, girls are also less likely than boys to be exclusively expecting to 

major in STEM fields (20% compared to 34%).  
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Other Independent Variables 

All models include a set of control variables. These include students’ grade level, 

certainty of going to college (as measured in Chapter 2), race/ethnicity, and books in the 

home (see Chapter 2 for a detailed description of this measure). Students’ expectations of 

discrimination have been linked to greater academic motivation as well as achievement 

(Eccles, Wong, and Peck 2006; Roberson Hayes and Bigler 2007). To take this into 

consideration, I include two variables that measure students’ achievement in middle 

school science. First, I include an indicator of whether students were placed in an honors 

science course in 8th grade or not. Secondly, I consider students’ average grades (0-100) 

for all 8th grade science courses. Once again, the descriptive statistics shown in Table 4.1 

show a female advantage in certainty of college going (54% of girls compared to 49% of 

boys are very sure they will go to college) and a small but significant female advantage in 

science grades (82.3 compared to 81.5). 

Analytic Plan 

The analysis in this chapter proceeds in two parts. After examining students’ 

characteristics according to the measures outlined above with attention to gender 

differences, I address my first research question. In doing so, I use gender separate 

models to examine the extent to which expectations to major in STEM shape 

expectations of discrimination on the basis of gender, followed by models that predict 

expectations of discrimination on the basis of race/ethnicity. For each dependent variable, 

I begin with baseline models, and then subsequently add my measures of academic 

feedback into the models to examine the extent to which science grades or honors course-

taking play a role in accounting for the association between girls’ or boys’ expectations to 

major in STEM and expectations of discrimination. In designing these analyses, I 

considered whether black and Hispanic students’ expectations of discrimination would be 



 88 

shaped in distinct ways by their anticipated majors or academic feedback. Therefore, I 

explored interactions between STEM expectations, race/ethnicity, and the other controls 

used in this analysis and found no significant findings. Consequently, my analysis 

focuses on the main effects of the variables in my models. As in previous chapters, I 

singly impute missing data and use multilevel modeling by including random effects for 

students’ high schools. 

RESULTS 

Expectations of Gender Discrimination and STEM Expectations  

The first research question in this chapter asks whether minority girls and boys 

expecting to major in STEM anticipate gender discrimination as a barrier to their goals. 

Table 4.2 models expectations of gender discrimination separately by gender. The first 

model (M1) includes only my indicator of STEM expectations. Perhaps surprisingly, 

girls’ expectations with respect to STEM are not associated with their expectations of 

gender discrimination. Girls expecting to major in STEM or who are considering 

majoring in STEM are no more or less likely to anticipate gender discrimination in 

education than girls with no expectation of majoring in STEM. By contrast, boys 

considering or committed to majoring in STEM have a lower likelihood of also expecting 

gender-based discrimination than boys who do not expect to major in STEM. 

Incorporating the control variables in Model 2 does little to alter the association 

between expectations of majoring in STEM and expectations of gender discrimination. 

Once again, girls’ expectations of gender-based educational discrimination are the same 

regardless of the fields that they intend to pursue in the future. Also as before, boys who 

are considering or committed to majoring in STEM are less likely to anticipate future 

gender-based discrimination in education. To illustrate, boys who are committed or 



 89 

considering majoring in STEM are 39% and 30% less likely (respectively) to expect 

gender-based discrimination as they work toward their educational goals than boys who 

do not plan to major in STEM. 

Model 2 also reveals gendered patterns of how the various controls for social 

background and academic achievement shape expectations of gender discrimination in 

education. First, Model 2 reveals that girls – but not boys – who are very sure they will 

go on to college are less likely to expect gender discrimination as a barrier to these goals. 

Further, black girls are about 50% more likely than Hispanic girls to expect gender-based 

discrimination. In terms of the estimated impact of academic achievement in science on 

expectations of gender discrimination, girls who took honors science in eighth grade are 

33% more likely than those who did not to expect gender discrimination as a barrier to 

their educational goals. Finally, among both boys and girls, students who earned higher 

grades in eighth grade math are marginally less likely to expect gender discrimination. 

Expectations of Racial Discrimination and STEM Expectations  

My second research question in this chapter concerns whether minority female 

and male students expecting to major in STEM anticipate racial discrimination as a 

potential barrier to their educational goals. Table 4.3 models expectations of racial 

discrimination separately by gender. As shown in Model 1 (M1), girls who expect to 

major in STEM fields – regardless of whether they are merely considering STEM or are 

committed to STEM – are more likely than those not expecting to major in STEM fields 

to anticipate racial discrimination as an obstacle to their educational goals. The opposite 

is true for boys; boys expecting to major in STEM are less likely to expect racial 

discrimination than boys who are not expecting to major in STEM. Thus, while minority 
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girls expecting to major in STEM expect more race-based discrimination, minority boys 

expecting to major in STEM expect less race-based discrimination in education. 

In Model 2 (M2) I incorporate the same set of control variables as earlier into the 

model. As was the case with regard to gender discrimination (Table 4.2), these do little to 

account for the associations between expectations of majoring in STEM and expectations 

of racial discrimination. Girls with a commitment to STEM are 45% more likely than 

girls not considering or committed to STEM to expect racial discrimination as a barrier. 

Compared to boys not expecting to major in STEM, boys considering STEM majors are 

29% less likely and those with a commitment to STEM are 34% less likely to expect that 

race-based might keep them from getting the education they want. 

Once again, the gender-separate models show some distinctions in how students’ 

social background and academic achievement shape expectations of race-based 

discrimination. Model 2 also shows that certainty of going to college appears to lower the 

likelihood of expecting racial discrimination for girls by 35%. Model 2 also shows that 

black boys and black girls are over 50% more likely to expect racial discrimination than 

their Hispanic peers of the same gender. Finally, academic feedback in the form of eighth 

grade science honors placement and grades appears to have no statistically significant 

effect for girls or boys on expectations of racial discrimination as a barrier to students’ 

educational goals. 

DISCUSSION AND CONCLUSION 

The purpose of this study was to examine the extent to which minority students 

who are expecting to major in STEM fields anticipate that they will encounter 

discrimination on the basis of their gender or their race/ethnicity as they pursue their 

educational goals. I find that expectations of majoring in STEM are associated with lower 
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expectations of both gender and racial discrimination among boys, net of other factors. 

By contrast, girls expecting to major in STEM fields expect greater racial discrimination 

– but not gender discrimination – than those expecting to major in exclusively non-STEM 

fields. Further, I find that academic feedback plays a small role in shaping expectations of 

gender-based discrimination only. Higher grades appear to be protective against 

expectations of gender discrimination for boys and girls alike; yet, girls who took honors 

science in eighth grade typically anticipate more gender-based discrimination. In making 

sense of these findings, three themes emerge regarding: (1) the gendered association 

between STEM expectations and perceived vulnerability to discrimination for minority 

students, (2) the role of academic success in shaping gendered expectations of 

discrimination, and (3) the importance of considering expectations of future 

discrimination from those at risk. 

In my study, girls and boys expecting to major in STEM had very different 

perceptions of the likelihood that they would be discriminated against. Minority boys 

who expect to major in STEM also anticipate less gender and racial/ethnic discrimination 

than other boys. One way to interpret this is that they view success in STEM as based on 

more objective or meritocratic criteria than other fields (Riegle-Crumb et al. 2012). From 

this perspective, only boys view STEM as a protective domain against gender- or race-

based biases. On the other hand, boys who are perhaps already more sensitized to social 

inequality and discrimination may be drawn toward non-STEM fields such as the liberal 

arts or fine arts as fields that might allow them to engage critical perspectives in college. 

Because my analysis considers expectations related to majors and discrimination at the 

same point in time, further work is needed to understand how students’ develop 

expectations toward specific areas of post-secondary and the role of perceptions of 

opportunity in this process. 
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By contrast, girls appear to view themselves as neither more or less vulnerable to 

gender discrimination in STEM compared to non-STEM fields. However, in direct 

contrast to the pattern observed for minority boys, I find that minority girls expecting to 

major in STEM anticipate more racial discrimination than girls expecting non-STEM 

majors. One possibility raised by the null effect of STEM expectations on expectations of 

gender discrimination for girls is that to the extent that gender bias, stereotypes, or norms 

guide choice of major prior to high school, my study may be missing the time period in 

which these sorting processes play out. In other words, girls who expected discrimination 

may have already changed their plans and self-selected out of pursuing STEM. Combined 

with my findings regarding girls’ expectations of racial discrimination, these present an 

interesting domain-specific twist on the ethnic-prominence hypothesis (Purdie-Vaughns 

and Eibach 2008). Specifically, although expectations of discrimination are linked to 

race/ethnicity for girls of color, these expectations arise specifically among girls 

expecting to major in a gender-segregated domain. Future work should dig deeper into 

multifaceted perceptions of marginality within STEM among minority girls in order to 

best understand how to leverage these perceptions in addressing gaps in participation. 

Relatedly, the second theme to emerge from this study is the limited role of 

academic achievement in science in accounting for the association between expectations 

to major in STEM and expectations of gender or racial discrimination. Earning high 

grades in science reduces the likelihood that boys and girls expect that gender will act as 

a barrier to their educational goals, regardless of STEM expectations. This finding is 

consistent with work showing lower perceptions of gender discrimination among more 

cognitively advanced students (Spears Brown, Bigler, and Chu 2010). In the context of 

highly segregated schools like those at the center of this study, high achievement may do 

little to inform black and Hispanic students’ perceptions of race as a barrier. In this 
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majority-minority setting, grades may be a form of academic feedback about performance 

that may be interpreted more on the basis of the students’ gender than their race. By 

contrast, greater expectations of gender discrimination among girls in honors courses tell 

a different story. Girls who are in the highest status science courses may have already 

given greater thought to barriers in education as they formed expectations about their 

future majors from among a wider array of options (Wang et al. 2013). Alternatively, as 

boys still outnumber girls only in the most advanced science courses (Riegle‐Crumb and 

Moore 2014), girls on trajectories toward these courses may be observing subtle or not so 

subtle indications of gender norms related to STEM (England and Li 2006; see also 

Roberson Hayes and Bigler 2007). 

Finally, this chapter provides a unique contribution to the sociology of 

education’s understanding of the role of perceptions of specific types of discrimination in 

shaping participation in STEM. A large body of work has linked gender disparities in 

participation in STEM to issues of discriminatory climates and practices in education and 

the labor force (Legewie and DiPrete 2014; Moss-Racusin et al. 2012; Nolan et al. 2008; 

Ong et al. 2011; Riegle‐Crumb and Moore 2014; Roberson Hayes and Bigler 2007; 

Spears Brown and Leaper 2010; Weisgram and Bigler 2007). By contrast, far less is 

known about expectations of racial/ethnic discrimination within STEM despite 

documented evidence of disparities in participation among racial/ethnic minorities 

(National Academies 2010; National Science Board 2016). Despite this focus on 

disparities and discrimination later in the transition to college and the labor force, the 

extent to which students who are just starting high school but expecting to major in 

STEM anticipate discrimination in the future was thus far unexplored. This study fills this 

gap by considering the prospect of discrimination from the perspective of the groups at 

risk of discrimination and links it to students’ plans. In doing so, this chapter uncovered 
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surprising gender differences among minority students in their expectations of gender and 

racial discrimination in STEM. Further, having demonstrated that expectations of 

discrimination do not preclude plans to pursue STEM fields, future work should unpack 

when and how these expectations of discrimination arise and the consequences of these 

expectations of discrimination on students’ success in navigating their majors. 

Moreover, this study is limited by its inability to definitely interpret the 

substantive meaning of students’ expectations of discrimination. First, because students 

were asked simply whether they thought that discrimination might keep them from 

getting the education they want, it is impossible to know exactly how students interpreted 

this prompt. For example, students may have been thinking about a broad goal such as 

“graduating college” or a very specific goal such as “majoring in vocal performance at 

Julliard.” However, the association between expected majors and expected discrimination 

net of social background, expectations of attending college, and achievement suggests 

that students’ ideas were at least somewhat specific. Furthermore, I am unable to identify 

the precise implications of these interrelated expectations for students’ eventual success 

in attaining their goals. Some have suggested that for marginalized youth, an awareness 

of discrimination can foster resilience by helping students to externalize negativity 

(Richardson et al. 2015; Spears Brown et al. 2010; Weisgram and Bigler 2007). At the 

same time, as an aspect of students’ perceptions of opportunity, expectations of 

discrimination may compel students to lower their expectations over time (Bigler and 

Wright 2014; Varner and Mandara 2013). Further studies are needed to understand the 

role of expectations of discrimination in guiding student success in STEM and more 

generally over the long term. 

Anticipating social barriers may be an unexplored part of the process by which 

disadvantaged students navigate the transition to college and towards specific fields. 
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Today’s postsecondary context is characterized by a general female advantage, 

racial/ethnic inequality, and gender segregation across fields. Yet, succeeding in college 

will be a key to getting ahead for the low-income and minority students at the center of 

this chapter. Therefore, students’ expectations about whether they may be faced with 

discrimination en route to their goals provide a clue about how they view the role of 

social barriers in their future. This study makes important first steps in that direction. 
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Table 4.1. Descriptive statistics pooled and by gender 

 
Pooled Females Males 

Sig 
dif 

 
M SD M SD M SD   

Dependent Variables 
       

Expects gender discrimination in education (0-1) 0.16 
 

0.21 
 

0.11 
 

*** 

Expects racial discrimination in education (0-1) 0.24 
 

0.24 
 

0.24 
  

Key Independent Variable - Expected Major (0-1) 
       

Non-STEM fields only (ref) 0.37 
 

0.46 
 

0.27 
 

*** 

STEM and non-STEM fields 0.37 
 

0.34 
 

0.39 
  

STEM fields only 0.27 
 

0.20 
 

0.34 
  

Other Independent Variables 
       

Female (0-1) 0.50 
      

Grade (9-10) 9.41 0.49 9.42 0.49 9.41 0.49 
 

Very sure will go to college (0-1) 0.49 
 

0.54 
 

0.43 
 

*** 

Black (0-1) 0.20 
 

0.21 
 

0.19 
  

Books in the home (1-3) 1.47 0.68 1.49 0.70 1.45 0.67 
 

Honors placement in 8th grade science (0-1) 0.51 
 

0.52 
 

0.51 
  

Average grade in 8th grade science (36-98) 81.46 7.58 82.31 7.09 80.60 7.96 *** 

N  2,890  
 

 1,453  
 

 1,437  
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Table 4.2. Gender-separate random effects logistic regression results predicting 
expectations of gender discrimination in education (1=agree/strongly agree, 
0=other) 

 
Females 

 
Males 

 
M1 M2   M1 M2 

 
B B 

 
B B 

 
(SE) (SE)   (SE) (SE) 

Expected Major (ref=Non-STEM fields only) 
STEM and non-STEM fields 0.151 0.185 

 
-0.382+ -0.358+ 

 
(0.15) (0.15) 

 
(0.20) (0.20) 

STEM fields only 0.254 0.279 
 

-0.556** -0.493* 

 
(0.17) (0.17) 

 
(0.21) (0.22) 

Control Variables 
     Grade (9-10) 
 

0.034 
  

0.0171+ 

  
(0.14) 

  
(0.18) 

Very sure will go to college 
 

-0.288* 
  

-0.112 

  
(0.14) 

  
(0.18) 

Black 
 

.373* 
  

0.361 

  
(0.16) 

  
(0.22) 

Books in the home 
 

0.106 
  

0.039 

  
(0.10) 

  
(0.14) 

Honors placement in 8th grade science 
 

0.285* 
  

-0.290 

  
(0.14) 

  
(0.19) 

Average grade in 8th grade science 
 

-0.016+ 
  

-0.019+ 

  
(0.01) 

  
(0.01) 

Constant -1.421*** -0.719 
 

-1.770*** -0.416 
  (0.12) (1.44)   (0.22) (1.85) 
lnsig2u -3.511 -4.163 

 
-1.618 -2.325 

  (1.15) (1.66)   (0.79) (1.06) 
Observations                            1,453  

 
                           1,437  

Number of schools                                14  
 

                               17  
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
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Table 4.3. Gender-separate random effects logistic regression results predicting 
expectations of racial discrimination (1=agree/strongly agree, 0=other) 

 
Females   Males 

 
M1 M2   M1 M2 

 
B B 

 
B B 

 
(SE) (SE)   (SE) (SE) 

Expected Major (ref=Non-STEM fields only) 
     STEM and non-STEM fields 0.097 0.135 

 
-0.358* -0.347* 

 
(0.14) (0.14) 

 
(0.15) (0.15) 

STEM fields only .337* 0.370* 
 

-0.428** -0.408* 

 
(0.16) (0.17) 

 
(0.16) (0.16) 

Control Variables 
     Grade (9-10) 
 

0.134 
  

0.187 

  
(0.13) 

  
(0.13) 

Very sure will go to college 
 

-0.428*** 
  

-0.159 

  
(0.13) 

  
(0.13) 

Black 
 

0.492** 
  

0.428* 

  
(0.16) 

  
(0.17) 

Books in the home 
 

0.139 
  

-0.013 

  
(0.09) 

  
(0.10) 

Honors placement in 8th grade science 
 

0.140 
  

-0.007 

  
(0.13) 

  
(0.14) 

Average grade in 8th grade science 
 

-0.004 
  

0.000 

  
(0.01) 

  
(0.01) 

Constant -1.257*** -2.363+ 
 

-0.863*** -2.681* 
  (0.11) (1.39)   (0.17) (1.37) 
lnsig2u -3.499 3.684 

 
-1.990 -2.632 

  (0.95) (1.09)   (0.90) (1.16) 
Observations                            1,453  

 
                           1,437  

Number of schools                                14  
 

                               17  
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
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Chapter 5:  Conclusion 

This dissertation set out to understand how academic and social factors relating to 

middle school and the transition into high school inform girls’ and boys’ expectations for 

their futures. During middle school, structural and social changes at school coincide with 

changes in cognitive development that may shape how students make sense of the world 

around them. Particularly for the millions of students in low-income, urban school 

districts like the one at the center of my study, these processes are occurring within a 

larger context of social inequality that places them at a disadvantage. Yet, college 

remains an essential threshold for social mobility despite the challenges that minority and 

low income students in under-resourced schools face in navigating these pathways 

(Deterding 2015; Torche 2011). 

Consistent with this, a majority of the students in my sample emerge from middle 

school with expectations of continuing on to college. Moreover, many of them aspire to 

major in high status STEM fields closely linked to a thriving local economy driven by 

innovation. Yet, large groups of students are uncertain about whether they will attend 

college, which postsecondary fields to pursue, and what role discrimination may play in 

their futures. By taking seriously students’ expectations related to opportunity – including 

their expectations of making the transition to college, pursuing degrees in various 

domains of STEM, or navigating discrimination en route to their goals – I aimed to link 

these beliefs to academic and social dynamics during adolescence. 

Several themes emerged from this effort that speak to the enduring influence of 

gender on academic processes during adolescence. First, substantial gender differences in 

expectations echo national patterns of vertical and horizontal segregation in 

postsecondary attainment and to perceptions of opportunity within this distinct population 
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more broadly (Gerber and Cheung 2008). Second, across the studies presented here, the 

intertwining social forces of gender and educational processes related to academic 

achievement play distinct roles in shaping students’ expectations that merit deeper 

consideration. Finally, by delving deeply into the gendered experiences of 

socioeconomically disadvantaged urban and minority students, my findings underscore 

the importance of intersectional approaches in understanding students’ experiences in 

school and society more broadly. After discussing each of these in turn, I conclude by 

suggesting areas and modes of inquiry to build upon the contribution made here. 

THE IMPLICATIONS OF GENDERED EXPECTATIONS DURING MIDDLE SCHOOL 

Each of the three studies in this dissertation highlights substantial differences 

between girls and boys in terms of students’ expectations relating to their future 

opportunities. Reflecting wider patterns in the female advantage in college completion 

(Buchmann and DiPrete 2006), I observe that Hispanic girls at the start of high school are 

much more confident than their male peers in this context that they will attend college. 

To the extent that these girls’ academic behaviors and choices during high school will 

reflect these higher expectations, expectations of college-going at the beginning of high 

school may be an influential and underexplored precursor to larger national patterns of 

gender gaps in college-going among Hispanic students in particular. Moreover, although 

gender differences in academic achievement – notably grades – account empirically for 

girls’ higher expectations of going to college compared to boys, relationships with 

teachers and academic attitudes also played an important role in contributing to these 

gendered expectations. 

Moreover, boys and girls have distinct preferences when it comes to majoring in 

STEM that also echo disparities in female participation in STEM. About half of girls are 
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disinterested in STEM entirely by the beginning of high school and once they have 

discounted this option, it may be unlikely that they will revisit this choice. Moreover, to 

the extent that success in STEM majors may require course decisions to pursue pre-

requisite or foundational material during high school, students with a firm disinterest in 

STEM may be at a structural disadvantage to pursuing these majors at a later time. By 

contrast, a majority of boys are interested in STEM fields at the beginning of high school 

– regardless of their science-related perceptions or achievement – suggesting that STEM 

fields may present a normative option to boys.  

This possibility raises the question of whether students’ expectations are more or 

less likely to “stick” over the course of high school when they represent gender normative 

choices. If most girls are not expecting to major in STEM, are STEM-bound girls’ 

expectations more deliberately arrived at and thus more resilient in comparison to boys? 

By contrast, do gender socialization processes and years of STEM-oriented 

extracurricular activities reinforce boys’ sense of belonging in STEM make them 

resistant to changing their expectations over the course of high school? Furthermore, 

future research should investigate under what circumstances girls and boys with broad 

STEM expectations are likely to “tip” into a defined STEM expectation in the biological 

and physical sciences or in computer science and engineering over the course of high 

school. To the extent that perceiving science as socially relevant encourages a broad 

interest in STEM, especially among girls, interventions that target students with these 

particular attitudes and interests may be especially effective at increasing participation in 

STEM among underrepresented groups.  

Furthermore, students’ expectations to major in STEM during the start of high 

school also speak to disparities in STEM participation by gender. Although girls in my 

sample were more likely to be interested in majoring in the biological and physical 
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compared to boys, computer science and engineering was the most popular expected 

STEM major among boys and girls alike in the sample. To the extent that computer 

science and engineering represent some of the most stratified fields in STEM, this interest 

among the low-income, disadvantaged students in my sample was perhaps surprising. On 

the one hand, this interest may be reflective of younger cohorts of students who are 

absorbing wider social messages that the “good jobs” of the future will go to workers 

with the skills needed for an innovation-driven economy. Alternatively, students’ interest 

in these fields may be a reflection of these particular students who are set within a local 

economy with tremendous opportunities for skilled tech workers. On the other hand, 

perhaps students of this age group are especially motivated by the possibilities presented 

by problem-solving fields like engineering and computer science. Future work should 

similarly assess students’ field-specific interests long before the transition to high school 

and in doing so, disentangle these possibilities from one another.  

GENDER AND ACHIEVEMENT 

Each of the three studies within this dissertation examined the dual roles of 

gender and academic achievement in students’ expectations for the future. In Chapter 2, 

girls’ higher expectations of attending college resulted from their greater likelihood of 

acquiring the necessary “toolkit” of academic resources for the transition to college. 

However, the role of gender is hard to discount definitively; gender socialization at home 

and at school may promote engagement with school more for girls than boys which leads 

to higher grades in the short term and higher expectations in the long run (Morris 2005; 

Ovink 2013). On the other hand, in Chapter 3, girls’ affect and efficacy as well as the 

feedback they receive in science did little to explain gender differences expectations to 

major in various STEM fields. Finally, Chapter 4 showed that students’ academic 
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feedback in science played only a modest role in shaping whether students expecting to 

major in STEM also anticipated discrimination as a barrier to their educational goals. 

Taken together, these studies support the idea that even though male and female students 

come from the same families, attend the same schools, and sit in the same classrooms, 

gender is a powerful force in shaping their perceptions of opportunity. 

Making sense of these patterns suggests that academic experiences are the most 

salient to expectations regarding vertical aspects of educational stratification and more 

limited in their capacity to shape gender differences in expectations about horizontal 

aspects of educational stratification and the world outside of school. Students who are 

succeeding in school at present – particularly students who are receiving high grades as 

indicators of their ability to meet course expectations – are likely to expect to continue 

these academic trajectories in the future. However, given the tendency for students who 

do well in science to do well in other fields also (Wang et al. 2013) and for students to 

make choices consistent with gender-normative expectations (Correll 2001; England and 

Li 2006), academic success in science at present plays only a modest role in students’ 

expectations of majoring in STEM. Moreover, expectations about discrimination in the 

social world are likely informed far more by socialization within families, social and 

traditional media, and interpretation of real world events than feedback on students’ 

academic performance (Spears Brown and Bigler 2005; Varner and Mandara 2013).  

However, it is also possible that academic experiences guide gender differences in 

expectations through other mechanisms. For example, although differences in academic 

achievement do little to explain interest in STEM fields in general or which fields 

students are interested in, ongoing classroom experiences may guide students’ interest in 

STEM fields in part by shaping their affect and efficacy. As Cheryan (2016) points out, 

gender differences in participation are largest in the STEM fields that are not part of the 
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K12 curriculum. By contrast, despite ongoing stereotypes of math as a masculine domain, 

concrete experiences in math in the K12 curriculum offer girls the opportunity to 

cultivate a sense of belonging in math which may contribute to the far smaller gender 

gaps observed among math majors (Cheryan et al. 2016). Furthermore, the measures of 

academic experiences included here though important, represent low-hanging fruit in 

operationalizing academic feedback and experiences that might inform expectations. 

Future projects should consider the gendered contexts of schools and classrooms as more 

proximate social climates in which gender stereotypes and a sense of belonging can be 

cultivated for girls and underrepresented minorities in STEM. 

INTERSECTIONAL APPROACHES TO UNDERSTANDING GENDER 

Furthermore, this dissertation underscores the importance of considering multiple 

dimensions of students’ identities and social backgrounds in educational processes 

generally and in the development of expectations in particular. To illustrate, Chapter 2 

found that Hispanic girls and boys in the sample not only differ in their accumulation of 

academic resources that lead to higher expectations of college-going, but also that they 

are differently able to leverage these resources. Specifically, Hispanic boys who perceive 

that their teachers expect them to do well in science achieve parity with female Hispanic 

peers in their certainty of going to college. One way to interpret this pattern at the 

intersection of gender and race/ethnicity is that Hispanic boys are more sensitive to their 

teachers’ perceptions of them. However, another is that if other teachers have more 

negative perceptions of Hispanic boys compared to Hispanic girls as the literature 

suggests (Morris 2005; Ream 2003), having a teacher with high expectations may present 

an important counter narrative that urges Hispanic boys to cultivate college expectations.  
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A second set of findings underscoring the importance of considering multiple 

dimensions of students’ identities arose from my consideration of how minority students’ 

expectations to major in STEM link to distinct beliefs about the possibility of 

encountering discrimination as a barrier to education. Recall that only a small share of the 

racial/ethnic minority students in this segregated, underserved context believe that 

discrimination might keep them from their educational goals. Yet, minority boys and girls 

held very different expectations relating to discrimination in STEM fields. Boys with 

plans to enter STEM clearly see it as a context in which they are less likely to be 

discriminated against but for girls, those pursuing STEM expect more racial 

discrimination. Perhaps surprisingly, girls who expected to major in STEM were no 

different from other girls in their expectations of gender discrimination. These divergent 

beliefs about barriers in education among minority boys and girls expecting to major in 

STEM underscore the importance of taking into account how multiple dimensions of 

students’ identities inform perceptions of opportunity more broadly.  

Unfortunately, even in a context as seemingly diverse as the one at the center of 

this work, school demographics limit the ability to truly understand these dynamics in 

ways that compare gender differences across race/ethnic minority groups. The vast 

majority of students in the sample are Hispanic; however, it is important to note that the 

next largest group, African Americans, comprise only about 20% of the student body.  

Moreover, patterns of segregation across schools limit the ability to unpack students’ 

experiences at the intersection of gender and race/ethnicity in multi-ethnic contexts.  

IMPROVING DATA COLLECTION AND RESEARCH MOVING FORWARD 

Nevertheless, the data at the center of this dissertation offer many benefits not 

commonly available to researchers. Comprehensive, longitudinal data collection that 
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pairs school wide student surveys with administrative records of course-taking and test 

scores offers an unparalleled breadth of measures to sociologists of education. These data 

allow researchers to look inside schools, classrooms, and students’ changing attitudes as 

they age. However, in gathering these data, it is important to consider the demographic 

composition of students within the district and schools therein. As described above, the 

district in my study is characterized by its predominantly Hispanic population and 

racial/ethnic segregation between schools such that the minority of black students within 

the district are clustered in a relatively small number of schools. Furthermore, in 

gathering longitudinal data, ongoing partnerships with districts must anticipate the 

transitions of focal cohorts between levels of schooling. Transitions between middle 

school and high school are more complicated to coordinate from a data collection 

perspective but offer the best opportunities to observe how students are able to navigate 

these transitions. 

Finally, sociological research concerning how schools shape stratification 

typically focuses on elementary and high school processes and practices. The nationally 

representative longitudinal surveys from the National Center for Education Statistics 

(NCES) reflect this pattern with five major studies of postsecondary processes and two 

study cohorts focused on early childhood and elementary education.7 Middle school has 

received much less attention in both respects. However, the NCES will begin the Middle 

Grades Longitudinal Study in 2016 and follow a cohort of 6th graders through middle 

school with attention to socioemotional development. Additional momentum in this area 

is well deserved. Moving forward, these data present an exciting opportunity to contrast 
                                                
7 The postsecondary studies include the National Longitudinal Study of the High School Class of 1972, 
High School and Beyond: 1980, the National Education Longitudinal Study of 1988; the Education 
Longitudinal Study of 2002, and the High School Longitudinal Study of 2009. The early childhood and 
elementary education study cohorts are the Early Childhood Longitudinal Study of 1998’s kindergarten and 
birth cohorts.  
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the patterns observed here regarding the role of academic and social factors in the 

development of students’ perceptions of opportunity to those of students in other contexts 

and to their peers nationwide. 
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Appendices 

APPENDIX A 

Correlations between all student-level variables 

 

 

College 
expectations Female 

Books in 
the home 

Immigrant 
status 

LEP 
placement 

8th grade 
Algebra 

Dependent Variable 1.00 
     College expectations 

      Student-level 
characteristics 

      Gender 
      Female 0.07 1.00 

    Social background 
      Books in the home 0.14 0.04 1.00 

   Immigrant status -0.14 -0.11 0.02 1.00 
  LEP placement -0.12 -0.02 -0.12 0.24 1.00 

 Academic achievement 
      8th grade Algebra 0.12 0.01 0.14 -0.02 -0.12 1.00 

8th grade average grades 0.18 0.09 0.13 -0.07 -0.09 0.21 

Attitudes toward school 
      Affect 0.13 0.00 0.11 0.00 0.01 0.04 

Effort 0.09 0.08 -0.02 0.01 0.12 -0.01 

Teacher relationships 
      Teacher caring 0.07 0.05 -0.01 -0.05 0.02 0.04 

Teacher's expectations 0.13 0.08 0.00 -0.07 -0.02 0.03 
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Appendix A., cont. 

 

8th grade 
average 
grades Affect Effort 

Teacher 
Caring 

Teacher 
Expectations 

Dependent Variable 
     College expectations 
     Student-level 

characteristics 
     Gender 
     Female 
     Social background 
     Books in the home 
     Immigrant status 
     LEP placement 
     Academic achievement 
     8th grade Algebra 
     8th grade average grades 1.00 

    Attitudes toward school 
     Affect 0.16 1.00 

   Effort 0.08 0.31 1.00 
  Teacher relationships 

     Teacher caring 0.07 0.23 0.25 1.00 
 Teacher's expectations 0.06 0.18 0.25 0.52 1.00 
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APPENDIX B 

 

 

Correlation 
with Total 

Affect & Efficacy (Cronbach's alpha=0.759) 
 I like science 0.638 

Science is fun 0.593 
I enjoy learning science 0.624 
I usually do well in science 0.384 

  Relevance (Cronbach's alpha=0.705) 
 A lot of people never use science in their lives (RC) 0.399 

Everyone uses science sometimes 0.487 
 I only use science at school (RC) 0.392 
Science is useful for solving everyday problems 0.450 
There are all kinds of jobs or careers that use science 0.433 
Science helps people 0.456 
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