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ABSTRACT 

 

 Policymakers have long debated whether Career and Technical Education (CTE) is a 

viable, alternate route for education delivery. The debate has often been based on limited and 

biased research. This paper examines two significant gaps in existing literature. One is how CTE 

interacts with educational attainment controlling for key factors that have generally not been 

accounted for in the past, including the socio-economic status of students and school location. 

The second gap is how CTE interacts with student attachment. Student attachment to education 

and coursework has been shown to increase educational attainment (Finn 1989; NAVE 1989; 

NAVE 2008) but there has been limited data to explore the relationship between CTE and 

attachment. The Educational Longitudinal Survey of 2002 (ELS:2002) provides a unique set of 

variables that allows me to examine attachment. Not all students appear to benefit from having 

CTE programs in their schools. Nationwide, schools with CTE programs appear to have worse 

education outcomes. However, students in high-poverty schools with CTE, as compared to those 

that do not, are at least 11.2 percentage points more likely to graduate from high school and at 

least 7.5 percentage points more likely to enroll in post-secondary institutions. How CTE 

interacts with school attachment remains unclear. Although student morale showed an increase 

among students in high-poverty schools, the other attachment variables examined produced 
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inconclusive results. What is clear is that further research and innovation are needed to determine 

if CTE should be a primary tool in increasing education outcomes.  
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Introduction: 

As America moves firmly into the 21
st
 century there is a continuing rhetoric on the need 

to deliver better results in education. In his 2013 State of the Union address President Barack 

Obama focused on Career and Technical Education (CTE) programs when he stated, “We’ll 

reward schools that develop new partnerships with colleges and employers, and create classes 

that focus on science, technology, engineering, and math – the skills today’s employers are 

looking for to fill jobs right now and in the future.” As policymakers focus more on alternative 

education programs to increase high school graduation and post-secondary attainment, there is a 

need for rigorous evidence to support program funding and focus. 

 The existing literature on CTE has conflicting recommendations about the utility of 

continuing programs and has led to equally conflicting responses from policymakers, educators, 

and parents over the past several decades. This conflict arises in part from a distinct lack of 

recent, rigorous research. Much of the literature was written in the 1980s (using data from the 

1970s and 1980s) and often does not account for critical social and financial aspects of education 

(e.g. race, family income, and urbanicity). This literature does not account for CTE programs 

that were developed after the Perkins Act of 1990, and subsequent reauthorizations, that mandate 

CTE programs be integrated into standard high school programs and, to a certain extent, be 

relevant and applicable.  

 

A Brief History of Career and Technical Education (CTE) 

 

Many parents and schools discourage CTE because of misconceptions on potential 

education outcomes. There is a prevailing belief that CTE produces depressed education 
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outcomes despite a lack of rigorous evidence to support that belief (Mane 1999). The primary 

critique of vocational education has been that it adversely targets poor and minority students with 

few positive life outcomes (Gamoran 1992; Gamoran and Mane 1989; Natriello, Pallas, and 

Alexander 1989; Oakes 1985; Shavit and Featherman 1988; Vanfossen, Jones, and Spade 1987). 

Studies that drew upon cohorts from the 1960s, 1970s, and 1980s tended to find negative 

outcomes for students in vocational education courses. Some researchers advocate for a 

reduction in vocational education because, in addition to producing negative outcomes, it also 

led to these students being segregated from the greater academic curriculum (Grasso and Shea 

1979; Gustman and Steinmeier 1983; Meyer and Wise 1979; Woods and Honey 1981). The 

argument that vocational education produced no measurable improvements in academic or 

workforce success and was primarily a tool that reinforced the low educational attainment 

expectations of minority and poor students led many policymakers to decrease funding for 

vocational education (MacLeod 1987; Willis 1977). For example, Iowa has decreased its 

vocational education programs to the point where high school students generally need to take 

such courses at community colleges (Mane 1999).  

  These arguments were challenged towards the end of the 20
th

 century as policymakers 

struggled with ways to keep students in school and provide them with routes to post-secondary 

education. In 1989 the National Assessment of Vocational Education (NAVE) examined 

weaknesses in vocational education and made recommendations on how to transform vocational 

education into a program for the 21
st
 century. These recommendations ultimately contributed to 

the passage of the Carl D. Perkins Act of 1990 – and subsequent reauthorizations. The Perkins 

Act mandated that CTE could not be like vocational education, separate and for lower-

performing students, but rather it must be integrated with traditional academic courses as a 
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condition for federal funding (U.S. Congress 1990). The goal was to allow students to continue 

to receive access to high-performing students and teachers and increase spending in areas (e.g. 

among schools with at-risk students) to increase education attainment (Rosenbaum 1996). 

Schools have struggled to move from vocational education to CTE, and policymakers continue to 

move between apathy and advocacy on the utility of CTE (Kelly 2011; NAVE 1989). 

 

Literature Review 

 

 Three main gaps exist in the literature on CTE. One is that a majority of the literature is 

outdated, with the most-cited literature coming from the 1970s and 1980s. This is problematic 

for two reasons. One is that CTE programs in the 1970s and 1980s are not the same type of 

programs that are supposed to be implemented in schools today. The second is that research 

during this era tended to include a lack of controlling for, or at least the very least 

acknowledging, the urban status of the school(s) examined, the geographic region of the 

school(s) examined, the racial make-up of the school(s), socio-economic make-up of the student 

body in the school(s), psycho-social factors (e.g. peer influence or realistic expectations about 

college attendance), or differences in student goals (e.g. not everyone will enroll in or wants to 

enroll in AP courses) (Gamoran and Mane 1989; Grasso and Shea 1979; Gustman and 

Steinmeier 1983; Meyer and wise 1979; Natriello, Pallas, and Alexander 1989; Shavit and 

Featherman 1988; Vanfossen, Jones, and Spade 1987; Woods and Haney 1981). James Kulik 

(1998) pointed out the problem with ignoring these factors when he noted that trying to compare 

outcomes of all students and their life outcomes likely has significant bias because the goals of 

the groups being compared are so different. 
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In recent years literature has started to become more rigorous. The second major gap in 

CTE literature is that this type of rigorous, relevant literature is quite limited. Authors like Arum 

(1998), Kulik (1998), Mane (1999), and Bishop and Mane (2004) have found that CTE tended to 

increase educational attainment for non-college bound students. These authors have produced 

rigorous research examining current CTE programs but an equal amount of work has been 

produced that is primarily anecdotal in nature (Bragg et al. 2002; Crain et al. 1999; Kemple and 

Snipes 2000).  

 The final major gap has been what role attachment plays with CTE and educational 

attainment. There has been an increased interest on the role CTE can play in increasing a positive 

learning environment in schools that encourage attachment and motivation to coursework (Arum 

1998; Castellano et al. 2003; Rosenbaum 2001; Tuma 1994). Daniel Gainey (1993) discussed 

how schools tend to focus on college-oriented students and their needs. This tends to 

communicate to students who are not college-bound, primarily low-income and minority 

students, that teachers and administrators “do not believe they have what it takes to learn (p.98).” 

Non-college-bound students appear to have lower levels of attachment and lower levels of 

motivation (Noguero 2005). Due to limitations in the majority of samples examined there has not 

been an opportunity to examine the relationship between CTE and attachment (Plank et al. 

2008).  

 This paper will seek to address, in part, these gaps. This paper will draw from the 

Educational Longitudinal Survey of 2002 (ELS: 2002) which draws from a 21
st
 century student 

cohort. This will allow me to add to the relatively limited field of relevant research. Additionally, 

the ELS: 2002 dataset gathered information on student attachment. This will allow me to provide 
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rigorous, relevant research that examines CTE programs as well as the relationship between CTE 

programs and student attachment.  

 

Conceptual Model 

 

The time period that witnessed the expansion of community colleges, student aid, and an 

increasing need for post-secondary education to compete in the global marketplace, has also 

witnessed an increase in post-secondary attainment by students (Rosenbaum 1996). However, 

many student will not be on college preparatory tracks or have plans to attend college in high 

school. When schools focus their curriculum on a traditional liberal arts model, meant to prepare 

students for enrollment in a traditional four-year liberal arts college, it may alienate some 

students (Mane 1999). Those students who are not on a traditional college track in high school 

may lose attachment to school and schoolwork if it is not relevant and meaningful to them. 

 I hypothesize that CTE can be one successful tool that can increase attachment to 

schoolwork, particularly among minority students and students in high-poverty schools (see 

Figure 1). These students are less likely to find relevance and attachment to their schools and 

schoolwork than white, low-poverty students. When attachment to school and schoolwork is 

increased, it will lead to increased positive education outcomes. A key underlying assumption for 

this hypothesis is that programs are truly CTE programs, as opposed to vocational education 

curriculum, that conform to Perkins Act guidelines (e.g. integrated to traditional academic 

coursework) and are sufficiently funded.  
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Figure 1: Conceptual Model 

 

 

ILLUSTRATION 1: Conceptual Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data Description: 

 

Data are drawn from the Educational Longitudinal Study of 2002 (ELS:2002). ELS:2002 

is conducted on behalf of the National Center for Education Statistics (NCES) of the United 

States Department of Education by the Research Triangle Institute (RTI) – a not-for-profit 

university-affiliated research organization with headquarters in North Carolina. ELS:2002 is a 

longitudinal, multilevel survey designed to monitor the transition of a national sample of young 

people as they progress from tenth grade through high school and on to postsecondary education 

and/or the world of work. The survey first polls students in 10
th

 grade, school administrators and 

parents in 2002. Since the base-year interview in 2002, sample members have participated in two 

follow-up surveys: the first follow-up took place in the spring of 2004 when most sample 
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members were high school seniors, and the second follow-up took place in 2006 when most were 

2 years out of high school. Given that I am only able to review data from 2002 to 2006, I am not 

able to examine post-secondary graduation rates. However, I am able to examine rates of post-

secondary enrollment. 

 Given that ELS:2002 is a nationally representative survey it will provide a rather unique 

opportunity to examine CTE programs and education outcomes across the country, rather than 

for a particular school or geographic zone, as has been the case for a majority of prior studies. 

More important than the ability to observe nationally representative samples is that ELS:2002 

contains attachment variables for students. This aspect has not been present in any of the 

previous national surveys and has been frequently mentioned in the literature as a critical gap in 

the examination of CTE programs. ELS:2002 will be able to provide a unique examination of 

CTE programs and its possible correlation with attachment to school and schoolwork. 

 

Empirical Strategy 

 

This paper will examine two types of outcomes: education and attachment. All outcome 

variables will be binary variables (e.g. yes/no, did graduate/did not graduate). A probit model 

measures the probability that a given binary variable will be equal to one (Stock and Watson 

2011). A probit model will therefore be used to estimate the relationship between the binary 

education or attachment outcomes and CTE programs. The underlying assumption is that CTE is 

useful when integrated into academic curriculum for students who do not have strong attachment 

to their schools or coursework. Given that there may be variation in education attainment, as well 

as education attachment, among different student populations, I will examine the full student 
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sample, in addition to racial and income subgroups. These subgroups include minority students, 

students from high-poverty schools, white students from high-poverty schools, and minority 

students from high-poverty schools. 

 The subgroups were derived by collapsing certain variables to create binary variables. 

The category minority was created by collapsing all non-white students into a single category of 

“minority.” Two additional categories were created for later use, “white” and “missing race”; the 

latter category shall be addressed later on. The minority category was created using student-level 

variables. The high-poverty category was derived using the school-level variable of percentage 

of student body eligible for free- or reduced-lunch. Students in schools with 51-75 percent and 

76-100 percent of the student body eligible were collapsed into the category “high-poverty.” A 

second category of “free lunch missing” was also created, the implications for which, will be 

examined later. The categories of high-poverty white and high-poverty minority were generated 

by interacting high-poverty and white/minority. These categories will look separately at white 

students or minority students attending high-poverty schools. 

 

Estimating Equation: 

 

 I will first use a probit model, controlling for factors that may influence education 

outcomes and whether a student attends a school with CTE prorams (a full list of variables can 

be found in Appendix A). Each model will look at how schools with CTE programs, as 

compared to schools without CTE programs, are related to education and attachment outcomes. 

In addition to examining the full student sample, I will restrict the sample to each of the four 

student subgroups and compare those outcomes to the full sample. 
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Outcome = β0 + β1CTE + β2Male + …. Β35Race_Missing + ε 

 

CTE programs can be offered at school, at local vocational/community colleges, or a 

mixed program of courses offered on and off school campus. Rather than making any 

assumptions about how CTE should be offered, any school that allows students to take CTE 

courses is identified as a school that offers CTE programs. The dependent variable, Outcome, 

includes measures of high school graduation and post-secondary enrollment. If β1 is positive, 

then this implies that students attending schools that offer CTE programs are more likely to 

graduate from high school (or enroll in post-secondary institutions) than students attending 

schools that do not offer CTE programs. I will also use measures of attachment as a dependent 

variable, including student education plans, whether students like school, and student morale. If 

the estimated relationship is once again positive, it suggests that students attending schools that 

offer CTE programs are more likely to be attached than students attending schools that do not 

offer CTE programs.  

A wealth of literature has shown that there are any number of variables that have 

significant effects on educational outcomes for students. These same variables may also be 

related to whether a student happens to attend a school with or without a CTE program. 

Controlling for these variables is important, then, to reduce the likelihood of omitted variable 

bias. The majority of the control variables I use are binary variables, such as gender, English 

language learners (ESL), parents’ education, family income, socio-economic status (SES) by 

quartile, urbanicity, and geographic location. I will also control for the percentage of students 
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taking Advanced Placement (AP) courses, percentage of students taking International 

Baccalaureate (IB) courses, and number of CTE teachers in a school. 

 When conducting initial examinations of the ELS: 2002 dataset, I discovered that 

anywhere between five and 15 percent of the data were not present (e.g. missing, skipped, 

unsure). Rather than deleting these missing responses, or assuming anything about the missing 

information by reclassifying it one way or another (e.g. classifying missing gender data as male 

or female), I instead created a series of missing value dummy variables. These are binary 

variables that allow me to continue to include all observations in my estimates. 

 

Outcomes: 

 

The first set of outcomes I examine are education outcomes: high school graduation and 

post-secondary enrollment. The high school graduation variable was derived using data from the 

second follow-up year. Students graduated at various times, from Fall 2003 to Post-Summer 

2004, and some graduated by earning a GED. I collapsed all possible graduation forms into a 

single binary variable of high school graduation (e.g. yes or no). For the post-secondary 

enrollment variable I collapsed students enrolled in less than a 2-year, a 2-year, or a 4-year 

institution, into a single “enrolled in post-secondary” binary variable. 

 The next set of outcomes I focus on are attachment outcomes. The data available in ELS: 

2002 allows me to examine attachment with the variables student education plans, whether 

students like school, and school morale. These variables were collapsed into binary variables. 

Students were surveyed in 2002 and 2004 on their education plans. Student responses ranged 

from planning to graduate high school to planning to obtain a doctorate. Since the goal of 
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positive education outcomes is to have students, at the very minimum, graduate from high 

school, student responses were collapsed into a single category of “high school or more.” The 

variable of how much students like school was only surveyed during the base year (2002). 

Students could choose not to respond, that they did not like school at all, that they liked school 

somewhat, or that they liked school a great deal. I chose to collapse students who responded that 

they liked school somewhat and that they liked school a great deal into the category “student 

likes school.” Finally, the variable student morale, similar to education plans, was generated by 

surveying students in 2002 and 2004. Students could respond to the student morale question with 

answers ranging from not at all accurate to very accurate. I chose to collapse the responses of 

somewhat accurate-very accurate and very accurate into the variable “student morale high.”  

 

Data Results: 

 

 Basic Statistics: 

 

 ELS:2002 provided weights on variables to make the sample nationally representative. 

These weights were kept when examining the full student sample and the four subgroups: 

minority, high-poverty, high-poverty white, and high-poverty minority. 

  As can be seen from Table 1, income and socio-economic status differ on average 

across the various subgroups. It is of particular note that the high-poverty minority group has 

nearly 50 percent of students in the lowest SES category. This group also has the highest 

proportion of students in urban areas. 
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Table 1: Averages of Student Background Variables 

Variable
a 

Full Student 

Sample 

Minority High-

Poverty 

High-

Poverty 

White 

High-

Poverty  

Minority 

Students
b 

16,197 6,562 4,317 1,377 2,664 

Male .473 .500*** .466 .484 .498*** 

English 

Language 

Learners 

(ESL) 

.160 .355*** .244*** .034*** .378*** 

Mother’s ED 

– No High 

School 

.120 .215*** .228*** .114 .308*** 

Mother’s ED 

– High 

School 

.255 .254 .286*** .350*** .278*** 

Mother’s ED 

– Some 

College 

.313 .308 .289*** .349*** .287*** 

Mother’s ED 

– College 

Grad 

.174 .153*** .099*** .134*** .090*** 

Father’s ED – 

No High 

School 

.126 .213*** .223*** .134 .289*** 

Father’s ED – 

High School 
.267 .266 .310*** .392*** .298*** 

Father’s ED – 

Some College 
.250 .256 .242 .280*** .247 

Father’s ED – 

College Grad 
.169 .151*** .100*** .119*** .100*** 

Income – 

Very Low 
.056 .098*** .103*** .049 .131*** 

Income – 

Low 
.270 .370*** .413*** .321*** .467*** 

Income – Mid .187 .186 .201*** .229*** .191 

Income – 

Upper-Mid 
.205 .157*** .166*** .246*** .122*** 

SES Quartile 

– 1 
.222 .350*** .385*** .273*** .483*** 

SES Quartile 

– 2 
.222 .239*** .248*** .294*** .250*** 

SES Quartile 

-3 
.232 .214*** .188*** .251* .175*** 
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Urban .339 .445*** .430*** .185*** .541*** 

Rural .182 .104*** .142*** .294*** .071*** 

Northeast .183 .160*** .120*** .089*** .125*** 

Midwest .249 .167*** .183*** .253 .154*** 

South .363 .371* .435*** .508*** .405*** 

West .205 .302*** .263*** .150*** .316*** 
a
For a full explanation of variables, see Appendix A 

b
Data listed are sample sizes 

Means differ from the full student sample: *** p<0.01, ** p<0.05, * p<0.1 

  

 Within each of the five groups examined (national, minority, high-poverty, high-poverty 

white, and high-poverty minority) high-poverty minority students were least likely to graduate 

high school, least likely to enroll in a post-secondary institution, and most likely to drop out
1
 (see 

Figure 2). Granted, within the high-poverty minority category high school graduation rates are 

still largely positive, close to 78 percent. The goal of CTE would therefore be to affect the nearly 

22 percent that do not graduate. The same holds true for the high-poverty category, which is a 

close second to high-poverty minority in poor education outcomes.  

 

 

 

 

 

 

 

 

 

                                                 
1
 A note on dropping out. ELS:2002 lists students who have permanently dropped out and those who have a 

dropout episode, which is a recorded instance of dropping out from school, but the student has the chance to 
return. Since the goal of CTE is to produce positive education outcomes, any instance of a dropout episode, 
whether temporary or permanent, will be recorded as dropping out for the purposes of this paper. 
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Figure 2: Baseline Education Outcomes for All Categories Based on ELS:2002 Data 

 

Source: ELS:2002, Responses from 2004 and 2006 

Means differ from the full student sample: *** p<0.01, ** p<0.05, * p<0 

 

 

 Education Outcome Results: 

 

 The proportion of high school graduates in the entire survey is nearly 87 percent. I first 

wanted to see what role CTE may have played in the graduation rates among all students, while 

controlling for a range of factors (see Appendix A for full list of variables). I then wanted to 

examine the relationship between CTE and post-secondary enrollment rates. 

 

Key Findings – Education Outcomes: 

 There is a statistically significant, negative relationship between CTE programs and 

education outcomes for students nationwide, as well as among minority students 
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 However, education outcomes for students in high-poverty schools, and especially 

minority students in high-poverty schools have a positive and statistically significant 

relationship with CTE programs 

 Education outcomes for white students in high-poverty schools show a negative 

relationship with CTE programs, although this relationship is not statistically significant. 

 

Among minority students, CTE programs are negatively associated with education outcomes 

(see Table 2). Students in high-poverty schools with CTE programs, particularly minority 

students in high-poverty schools, have more positive education outcomes, as opposed to students 

in comparable schools without CTE programs. Minority students in high-poverty schools have a 

16.8 percentage point higher high school graduation rate than students in schools without CTE 

programs, after controlling for gender, English language learners, parent’s income, socio-

economic status, urbanicity, geography, percentage of students in AP/IB courses, and number of 

CTE teachers in the school. Students in high-poverty schools with CTE programs have an 11.2 

percentage point higher rates, controlling for the same set of variables. Since the high school 

graduation rate for minority students in high-poverty schools is nearly 78 percent (see Figure 2). 

The increase of nearly 17 percentage points, the rate CTE programs in schools cause high school 

graduation to increase, would mean that minority students in high-poverty schools now have a 

high school graduation rate of 95 percent. If there are one million minority students in high-

poverty schools, based on this data, the result of having CTE programs in schools would mean 

170,000 more students would graduate high school. 

 The base rate for post-secondary enrollment rate among students in high-poverty schools, 

and particularly minority students, is 52 percent (for both categories). Students in high-poverty 
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schools with CTE programs are 7.49 percentage points more likely to attend post-secondary than 

students without CTE programs, controlling for all factors listed above. Minority students in 

high-poverty schools are 10 percentage points more likely to attend post-secondary. This should 

be noted by policymakers interested in CTE since the focus, per Perkins Act guidelines, should 

be post-secondary attainment. In schools with CTE programs, as opposed to those without, 

minority students in high-poverty schools would have a greater likelihood of post-secondary 

enrollment, controlling for all factors. Using the hypothetical one million minority students in 

high-poverty schools, this would translate to nearly 100,000 more students enrolling in post-

secondary institutions. Although the percentage estimates appear small, the actual numbers of 

students that could be affected by CTE programs are significant. 

 For both education outcomes white students in high-poverty schools have negative 

results, however neither are statistically significant. It is therefore unclear how CTE relates to 

white students in high-poverty schools. 

 

Table 2: Estimates of CTE Programs on Education Outcomes among Student Categories 

Outcome 
Full Student 

Sample 
Minority 

High-

Poverty 

High-Poverty 

White 

High-Poverty 

Minority 

High School 

Graduation 

-0.0566*** 

(0.00736) 

-0.0698*** 

(0.0135) 

0.112*** 

(0.0307) 

-0.0506 

(0.0428) 

0.168*** 

(0.0380) 

 

Pseudo R-

squared 

0.0836 0.0060 0.0054 .0025 .0082 

 

95% 

Confidence 

Interval 

(-.0710, -

.0422) 

(-.0962, -

.0434) 

(.0521, 

.1725) 

(-.1346, 

.0334) 
(.0932, .2421) 

      

Baseline  

 

.8692 .8298 .7966 .8497 .7804 

Post-

Secondary 

-0.107*** 

(0.0115) 

-0.166 

(0.0175) 

0.0749** 

(0.0354) 

-0.00770 

(0.0656) 

0.105** 

(0.0424) 
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Enrollment 

 

Pseudo R-

Squared 

 

.1118 .0098 .0008 .0000 .0019 

95% 

Confidence 

Interval 

 

(-.1291, -

.0842) 

(-.2004, -

.1320) 

(.0055, 

.1443) 

(-.1363, 

.1209) 
(.0215, .1879) 

Baseline 

 

.6504 .6001 .5235 .5585 .5210 

Number of 

Students 
16,197 6,562 4,317 1,377 2,664 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

Figure 3: Percentage of Students’ Education Outcomes in Schools with and without CTE 

Programs 

Source: ELS:2002, Responses from 2004 and 2006 

  

Attachment Outcome Results: 

Key Findings – Attachment Outcomes 
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liking school among students in high-poverty schools and white students in high-poverty 

schools in particular 

  There is a negative relationship with CTE and students liking school among minority 

students and minority students in high-poverty schools 

 There is a positive, significant relationship between CTE and student morale among 

students in high-poverty schools, including both white and minority students in high-

poverty schools 

There is a statistically significant increase among minority students and students’ 

education plans in schools with CTE schools, as compared to schools without, which is 

odd given that minority students in schools with CTE programs have a negative 

relationship with education outcomes 

 

Positive attachment variables show some correlation with positive education outcomes 

(see Table 3). However, most of these correlations are small. For instance, there is only a .12 

correlation between students liking school and students graduating from high school.  

 

Table 3: Correlation of ELS:2002 Attachment Variables and Education Outcomes 

Attachment Variables
1 

High School Graduation Post-Secondary Enrollment 

Education Plans High School 

or More (2002) 

-.0728 -.1246 

Education Plans High School 

or More (2004) 

.0231 -.0738 

Student Likes School .1214 .1262 

Student Dislikes School -.0911 -.0812 

Student Morale High (2002) .0793 .0825 

Student Morale Low (2002) -.0409 -.0577 

Student Morale High (2004) .0793 .0825 

Student Morale Low (2002) -.0409 -.0577 
1
For full explanation of how variables were constructed please see Appendix A 
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Overall, outcomes from the attachment variables show mixed results (see Table 4). A 

students’ education plans (i.e. if students plan to graduate high school or higher in their academic 

careers) in 2004 have a very small (.0231) relationship with high school graduation and a 

negative correlation with post-secondary enrollment. In all categories but white students in high-

poverty schools (i.e. high-poverty white) there are very small, but positive relationships with 

CTE. However, only minority students have a significant estimate and therefore no conclusive 

results can be drawn on whether students in schools with CTE programs have higher education 

plans than students in schools without CTE programs, controlling for all variables.  

Whether a student likes school has a positive relationship with high school graduation 

and post-secondary enrollment (.1214 and .1262 respectively). However, schools with CTE 

programs have a negative relationship with students liking school among all the student 

subgroups. This relationship is significant among students in high-poverty schools and white 

students in high-poverty schools. This is important to note because students in high-poverty 

schools showed a positive relationship between a school having a CTE program and increased 

education attainment. 

Student morale produced small but positive correlation with high school graduation and 

post-secondary enrollment. Schools with CTE programs, as opposed to schools without, had 

students with a greater (and significant) morale among students in high-poverty schools and 

minority students in high-poverty schools. The full student sample and minority students showed 

significant, negative relationships between student morale and CTE programs.  

 

Table 4: Estimates of CTE Programs on Attachment Outcomes among Student and School 

Categories 

Outcome
1 

Full Student 

Sample 

Minority High-Poverty High-Poverty 

White 

High-Poverty 

Minority 

ED Plans – 0.0124 0.0984*** 0.0110 -0.0203 0.0259 
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High School or 

More (2004) 

 

(0.0120) (0.0181) (0.0353) (0.0650) (0.0425) 

Pseudo R-

Squared 

 

.0417 .0035 .0004 .0001 .0007 

95% 

Confidence 

Interval 

 

(-.0110, .0359) (.0628, .1339) (-.0583, 

.0802) 

(-.1477, 

.1071) 

(-.0574, 

.1092) 

Baseline Mean .5054 .4808 .5504 .5803 .5312 

 

Student Likes 

School 

 

0.00461 

(0.00838) 

 

-0.0154 

(0.0123) 

 

-0.0702*** 

(0.0266) 

 

-0.0896** 

(0.0376) 

 

-0.0140 

(0.0279) 

Pseudo R-

Squared 

 

.0244 .0003 .0141 .0037 .0010 

95% 

Confidence 

Interval 

 

(-.0118, .0210) (-.0396, .0087) (-.1225, -

.0180) 

(-.1632, -

.0159) 

(-.0686, 

.0407) 

Baseline .8057 .8670 .8121 .8526 .8754 

      

Student 

Morale (2004) 

-0.175*** 

(0.0122) 

-0.142*** 

(0.0192) 

0.116*** 

(0.0349) 

0.0743 

(0.0636) 

0.120*** 

(0.0412) 

 

Pseudo R-

Squared 

 

.2269 .1857 .1750 .0009 .1537 

95% 

Confidence 

Interval 

 

(-.1985, -

.1506) 

(-.1800, -

.1044) 

(.0478, .1845) (-.0504, 

.1990) 

(.0397, 

.2010) 

Baseline 

 

.6283 .5401 .5441 .6463 .5094 

Number of 

Students 
16,197 6,562 4,317 1,377 2,664 

The full student sample for the outcome “students liking school” had several variables dropped 

due to multi-collinearity. The number of students in the full student sample for “students like 

school” is 15,244. Multi-collinearity caused the observations for the high-poverty white category 

in student morale to be 1,264. Robust standard errors are in parentheses. Statistical significance 

is indicated by*** p<0.01, ** p<0.05, * p<0.1 
1
For a full explanation of how variables are constructed see Appendix A 
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I then examine whether a reason behind the mixed attachment results was because CTE 

programs were not consistently delivered according to Perkins Act guidelines. Per these 

guidelines CTE coursework should be rigorous and relevant and thus prepare students for post-

secondary work. However, the estimates of whether students felt their CTE programs prepared 

them for post-secondary coursework and current CTE programs that schools currently offer (see 

Table 5). The highest estimate is among white students in high-poverty schools. 14.5 percent of 

students felt their CTE programs prepared them for post-secondary coursework, controlling for 

all variables. Among the full student sample only 1.87 percent of students felt their CTE program 

prepared them for post-secondary coursework. I cannot say how this lack of rigorous, higher 

education-focused CTE programs affect attachment but there is likely some relationship. The 

impact of rigorous CTE programs, defined by Perkins Act guidelines, as compared to non-

rigorous programs should be examined closer. 

 

 

Policy Implications: 

 

 

The consequences of falling behind in education continue to increase as the world moves 

increasingly towards a knowledge-capital system. A student must be able to complete some level 

of post-secondary education to obtain a middle-class lifestyle in the United States (Callan et al. 

2008). It is clear from existing trends in education that simply offering the same type of 

instruction and coursework will not address all students who do not currently enroll in post-

secondary education and do not even graduate high school. As policymakers begin to identify 

possible programs to ameliorate current negative education outcomes, one possible consideration 

should be Career and Technical Education (CTE) programs.  
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 However, these programs, like education in general, cannot be delivered to students with 

the same instruction and coursework that they have been delivered for the past several decades. 

In the past, vocational education has been targeted towards minority and academically low-

achieving students. These students have taken vocational education courses at the expense of 

more advanced academic courses and vocational education courses typically provided 

little rigorous academic content or even challenge to students (Dalton et al. 2013).  

 There does appear to be a positive relationship between CTE programs being offered at a 

school and positive education outcomes for students in high-poverty schools and particularly 

minority students in high-poverty schools. There also appears to be a negative relationship 

between CTE programs being offered and the full student sample. However, whether or not these 

programs increase attachment to education and coursework is inconclusive. There could be a 

number of reasons for this. It could be that CTE programs are not being delivered with the 

rigorous, relevant guidelines mandated by the Perkins Act. Another reason could be that the 

attachment variables used in the ELS: 2002 dataset were not the best variables to examine 

attachment. Although there was a positive correlation between the attachment variables used and 

positive education attainment, the correlation was very small, possibly affecting the results of the 

attachment outcomes. A third explanation could be that students in high-poverty schools, 

particularly minority students, would show improved educational attainment if they were 

provided with any form of alternate education delivery and the lack of attachment shows that 

CTE may not be the best program.  

Two main conclusions can be drawn from the evidence in this paper. One is that future 

funding of CTE programs should concentrate on identifying specific groups that would benefit 

from CTE programs (e.g. students in high-poverty schools, particularly minority students). Not 



 

23 

 

every school can, or should, benefit from CTE programs. In the full student sample schools with 

CTE programs, as opposed to those without CTE programs, showed a lower education 

attainment rate. Funding for CTE programs should be concentrated to where it may have a 

chance to improve student outcomes. Furthermore, there needs to be an increase in 

accountability for schools that receive funds for CTE programs. Schools should not be offering 

outdated programs to students that do not prepare them for post-secondary work. However, some 

schools may continue to have sub-standard CTE programs not due to a lack of will but due to a 

lack of funds. Schools in urban zones, with high rates of student poverty, are often the least able 

to provide rigorous, relevant CTE coursework to their students (NAVE 2008). Policymakers 

should work to identify what schools’ students would benefit from CTE programs and work to 

help them provide rigorous, relevant CTE programs. 

 It is unclear if CTE is a program that can lead to increased student attachment. The 

attachment variables available through ELS: 2002 are not able to provide many significant 

results, and where results are significant they should be understood within the context of limited 

correlation. If policymakers choose to place a greater emphasis on CTE programming then there 

needs to be a corresponding increase in rigorous research on the impacts of CTE on student 

attachment and education attainment. It could be that CTE is simply an indicator for a need to 

deliver education in new and innovative ways to students in high-poverty schools. Further, and 

more in-depth, research is needed to determine this. 

 

Research Limitations and Considerations for Future Research: 
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The data used in this paper are not able to address all issues related to how CTE interacts 

with education. The data, and the data model, used in this paper leave certain elements 

unanswered and it can present possibilities for future research.  

Although there are certainly several minor unanswered elements, the two major issues 

that may have a significant effect on the outcomes stated in this paper are omitted variable bias 

and how CTE was measured. The data used in this paper compared students at schools with CTE 

programs to students in schools without CTE programs. Students in schools with CTE programs 

may have unobservable factors (that I wasn’t able to control for), particularly concerning 

personal and familial attitudes towards post-secondary education that make them significantly 

different than students in schools without CTE programs. One way to reduce this type of bias 

would be to observe students in schools with and without CTE programs that are randomly 

sorted, perhaps through school district zoning, and are from similar physical locations. 

This paper sought to examine overall student education attainment in schools with CTE 

programs. Although the model I used allowed me to examine the overall influence of CTE 

programs on student attainment, the model also restricted my ability to examine educational 

attainment for students directly enrolled in CTE programs. It could be that students in high-

poverty schools with CTE programs that had increased educational attainment were students not 

enrolled in CTE programs. The model used in this paper only allows me to examine how the 

availability of CTE programs might affect educational outcomes for an entire school rather than 

how participation in CTE programs might affect educational outcomes. Further research is 

needed to examine how rigorous, relevant and integrated CTE programs directly impact student 

achievement. 
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Appendix A: 

 

Table 5: Full List of Variables and Their Descriptive Information 

 

Variable Category How It Was Created Measurement 

CTE Prepared 

Students for Post-

Secondary 

Coursework 

Outcome 

Separated “yes” 

responses to create 

binary 
Binary (Yes/No) 

Education Plans – 

High School or More 

(2002) 

Outcome 

Collapsing a student’s 

education plans 

ranging from high 

school graduation to 

post-graduate school 

into “ED Plans” 

variable 

Binary (Yes/No) 

Education Plans – 

High School or More 

(2004) 

Outcome 

Collapsing a student’s 

education plans 

ranging from high 

school graduation to 

post-graduate school 

into “ED Plans” 

variable 

Binary (Yes/No) 

High School 

Graduation 

Outcome 

Collapsed students 

who had graduated 

and had attained their 

GED into “HS 

GRAD” 

Binary (Yes/No) 

Post-Secondary 

Enrollment 
Outcome 

Ordinal variable 

changed to binary 
Binary (Yes/No) 

Student Likes School 

Outcome 

Collapse ordinal 

responses of 

“somewhat likes 

school” and “likes 

school” into binary 

variable 

Binary (Yes/No) 

Student Morale High 

(2002) 

Outcome 

Collapsed ordinal 

responses of morale is 

high “somewhat to 

very accurate” and 

“very accurate” to 

binary variable 

“student morale high 

Binary (Yes/No) 
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(2002)” 

Student Morale High 

(2004) 

Outcome 

Collapsed ordinal 

responses of morale is 

high “somewhat to 

very accurate” and 

“very accurate” to 

binary variable 

“student morale high 

(2004)” 

Binary (Yes/No) 

White 

Subgroup Variable 

Separated out students 

who identified as 

“white” 

Binary (Yes/No). Solely 

to create High-Poverty 

White variable 

CTE 

Key Independent 

Variable 

Collapsed ordinal 

variable of CTE 

offered on campus, off 

campus, and on/off 

campus 

Binary (Offered/Not 

Offered) 

High-Poverty 

Subgroup Variable 

Students in schools 

with 51% or more of 

the student body 

eligible for free- or 

reduced-lunch were 

collapsed  

Binary (Yes/No) 

High-Poverty White 
Subgroup Variable 

Interacted white and 

high-poverty  

Binary (Yes/No) 

High-Poverty 

Minority 
Supgroup Variable 

Interacted minority 

and high-poverty 

Binary (Yes/No) 

Minority 

Subgroup Variable 

Collapsed all non-

white student racial 

categories  

Binary (Yes/No) 

AP 
Control Variable 

Separated missing AP 

data. 
Numerical (0-100%) 

CTE Teachers 
Control Variable 

Separated missing 

CTE teacher data. 
Numerical (0-33) 

English Language 

Learners (ESL) 
Control Variable 

Separated out students 

who identified as ESL 
Binary (Yes/No) 

Fathers Education – 

No High School 

Diploma 
Control Variable 

Separated ordinal 

variable on father’s 

education into 4 

categories 

Binary (Yes/No). 

Baseline: Father’s 

Education – Post-

Graduate 

Fathers Education – 

High School Graduate 
Control Variable 

Separated ordinal 

variable on father’s 

education into 4 

categories 

Binary (Yes/No). 

Baseline: Father’s 

Education – Post-

Graduate 

Fathers Education – 

Some College 
Control Variable 

Separated ordinal 

variable on father’s 

Binary (Yes/No). 

Baseline: Father’s 
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education into 4 

categories 

Education – Post-

Graduate 

Fathers Education – 

College Graduate 
Control Variable 

Separated ordinal 

variable on father’s 

education into 4 

categories 

Binary (Yes/No). 

Baseline: Father’s 

Education – Post-

Graduate 

IB 
Control Variable 

Separated from 

missing IB data 
Numerical (0-100%) 

Income very-low 

Control Variable 

Using federal poverty 

guidelines on poverty, 

under $10,000 was 

collapsed into very-

low. 

Binary (Yes/No). 

Baseline: Income - 

Upper 

Income low 

Control Variable 

Using federal poverty 

guidelines $10,000-

$35,000 collapsed into 

low 

Binary (Yes/No). 

Baseline: Income - 

Upper 

Income mid 

Control Variable 

$35,000-$50,000 was 

crafted into mid 

Binary (Yes/No). 

Baseline: Income - 

Upper 

Income upper-mid 

Control Variable 

$50,000-$75,000 was 

crafted into upper-mid 

Binary (Yes/No). 

Baseline: Income - 

Upper 

Male 
Control Variable 

Separated out “male” 

students 

Binary (Yes/No). 

Baseline: Female 

Midwest 

Control Variable 

Separated ordinal 

regional variables into 

4 different binary 

variables (no missing 

data) 

Binary (Yes/No). 

Baseline: Northeast 

Mothers Education – 

No High School 

Diploma 
Control Variable 

Separated ordinal 

variable on mother’s 

education into 4 

categories 

Binary (Yes/No). 

Baseline: Mother’s 

Education – Post-

Graduate 

Mothers Education – 

High School Graduate 
Control Variable 

Separated ordinal 

variable on mother’s 

education into 4 

categories 

Binary (Yes/No). 

Baseline: Mother’s 

Education – Post-

Graduate 

Mothers Education – 

Some College 
Control Variable 

Separated ordinal 

variable on mother’s 

education into 4 

categories 

Binary (Yes/No). 

Baseline: Mother’s 

Education – Post-

Graduate 

Mothers Education – 

College Graduate 
Control Variable 

Separated ordinal 

variable on mother’s 

education into 4 

categories 

Binary (Yes/No). 

Baseline: Mother’s 

Education – Post-

Graduate 
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Northeast 

Control Variable 

Separated ordinal 

regional variables into 

4 different binary 

variables (no missing 

data) 

Binary (Yes/No). 

Geographic Variable 

Baseline 

Rural 

Control Variable 

Separated ordinal 

variable on urbanicity 

into two binary 

variables (no missing 

data) 

Binary (Yes/No). 

Baseline: Suburban 

SES quartile1 

Control Variable 

SES is calculated 

based on five equally 

weighted, 

standardized 

components: father’s 

education, mother’s 

education, family 

income, father’s 

occupation, and 

mother’s occupation. 

Each of the 5 

composites were 

imputed by ESL:2002 

if missing.  SES 1 is 

the lowest and 4 the 

highest 

Binary (Yes/No). 

Baseline: SES Quartile 

4 

SES quartile2 

Control Variable 

SES is calculated 

based on five equally 

weighted, 

standardized 

components: father’s 

education, mother’s 

education, family 

income, father’s 

occupation, and 

mother’s occupation. 

Each of the 5 

composites were 

imputed by ESL:2002 

if missing.  SES 1 is 

the lowest and 4 the 

highest 

Binary (Yes/No). 

Baseline: SES Quartile 

4 

SES quartile3 

Control Variable 

SES is calculated 

based on five equally 

weighted, 

standardized 

Binary (Yes/No). 

Baseline: SES Quartile 

4 
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components: father’s 

education, mother’s 

education, family 

income, father’s 

occupation, and 

mother’s occupation. 

Each of the 5 

composites were 

imputed by ESL:2002 

if missing.  SES 1 is 

the lowest and 4 the 

highest 

South 

Control Variable 

Separated ordinal 

regional variables into 

4 different binary 

variables (no missing 

data) 

Binary (Yes/No). 

Baseline: Northeast 

Urban 

Control Variable 

Separated ordinal 

variable on urbanicity 

into two binary 

variables (no missing 

data) 

Binary (Yes/No). 

Baseline: Suburban 

West 

Control Variable 

Separated ordinal 

regional variables into 

4 different binary 

variables (no missing 

data) 

Binary (Yes/No). 

Baseline: Northeast 

CTE_Missing 

Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

CTE Prepared for 

Post-Secondary 

Coursework_Missing 

Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

Race_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

Gender_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

Binary (Yes/No) 
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missing data. 

FreeLunch_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

ESL_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

MothersED_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

FathersED_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

Income_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

SES_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

AP_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 

IB_Missing Missing Control 

Variable 

Created binary 

variable for missing 

data so as to control 

possible bias of 

missing data. 

Binary (Yes/No) 
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Appendix B 

 

 

Table 6: Analysis of Relationship between CTE and Nationwide Education Outcomes 

 

Variables High School 

Graduation 

Post-Secondary 

Enrollment 

CTE -0.0566*** -0.107*** 

 (0.00736) (0.0115) 

male -0.0427*** -0.121*** 

 (0.00519) (0.00795) 

ESL -0.00325 0.0265** 

 (0.00741) (0.0116) 

Mothers ED – No High School -0.0573*** -0.143*** 

 (0.0194) (0.0254) 

Mothers ED – High School -0.0168 -0.0871*** 

 (0.0148) (0.0215) 

Mothers ED – Some College 0.00176 -0.0328* 

 (0.0130) (0.0193) 

Mothers ED – College Grad 0.00579 -0.00260 

 (0.0125) (0.0187) 

Fathers ED – No High School -0.0525*** -0.163*** 

 (0.0166) (0.0225) 

Fathers ED – High School -0.0145 -0.0992*** 

 (0.0127) (0.0188) 

Fathers ED – Some College -0.00489 -0.0527*** 

 (0.0117) (0.0172) 

Fathers ED – College Grad 0.0132 -0.00576 

 (0.0106) (0.0165) 

Income very-low -0.0756*** -0.142*** 

 (0.0168) (0.0219) 

Income low -0.0475*** -0.101*** 

 (0.00989) (0.0138) 

Income mid -0.0398*** -0.0765*** 

 (0.00993) (0.0136) 

Income upper-mid -0.0106 -0.0299** 

 (0.00869) (0.0125) 

SES quartile1 -0.0518*** -0.129*** 

 (0.0179) (0.0245) 

SES quartile2 -0.0397*** -0.106*** 

 (0.0144) (0.0198) 

SES quartile3 -0.0216* -0.0693*** 

 (0.0115) (0.0160) 

urban -0.00874 0.0239*** 

 (0.00574) (0.00882) 
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rural -0.00119 -0.00695 

 (0.00699) (0.0109) 

midwest 0.0189*** 0.0183 

 (0.00730) (0.0120) 

south 0.00122 -0.0213* 

 (0.00716) (0.0114) 

west 0.0125 -0.0139 

 (0.00783) (0.0130) 

Pseudo R-Squared 0.0836 0.1118 

Number of Students 16,197 16,197 

Standard t-test performed to test whether the outcomes predicted for schools with CTE 

programs occurred by chance. High school graduation is statistically significant at the 

.00001 level. Post-secondary education was not statistically significant at the .01 level, 

but was statistically significant at the .15 level. Robust standard errors in parentheses. 

Statistical significance indicated by*** p<0.01, ** p<0.05, *p<0.1 

 

 

 

 

 

 

Table 7: Analysis of Relationship between CTE and Nationwide Attachment Outcomes 

 

Variables Education Plans for 

High School or More, 

2004 

Student Likes School Student Morale is 

High 

CTE 0.0124 0.00461 -0.175*** 

 (0.0120) (0.00838) (0.0122) 

Male 0.0820*** -0.0783*** 0.0116 

 (0.00820) (0.00563) (0.00879) 

ESL -0.0556*** 0.0266*** -0.0162 

 (0.0120) (0.00781) (0.0130) 

Mothers ED – No 

High School 

0.129*** 

(0.0228) 

-0.00305 

(0.0163) 

-0.0601** 

(0.0265) 

Mothers ED – High 

School 

0.122*** 

(0.0199) 

-0.00204 

(0.0138) 

-0.0310 

(0.0227) 

Mothers ED – Some 

College 

0.116*** 

(0.0180) 

-0.00449 

(0.0125) 

-0.0431** 

(0.0207) 

Mothers ED – College 

Grad 

0.0810*** 

(0.0174) 

-0.0112 

(0.0123) 

-0.0127 

(0.0200) 

Fathers ED – No High 

School 

0.119*** 

(0.0206) 

-0.0328** 

(0.0162) 

-0.0835*** 

(0.0237) 

Fathers ED – High 

School 

0.148*** 

(0.0174) 

-0.0256** 

(0.0130) 

-0.0743*** 

(0.0200) 

Fathers ED – Some 

College 

0.119*** 

(0.0160) 

-0.0111 

(0.0116) 

-0.0707*** 

(0.0184) 
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Fathers ED – College 

Grad 

0.109*** 

(0.0151) 

-0.00401 

(0.0109) 

-0.0164 

(0.0176) 

Income very-low 0.0338 0.0156 -0.0662*** 

 (0.0214) (0.0144) (0.0235) 

Income low 0.0386*** 0.0189** -0.0456*** 

 (0.0136) (0.00936) (0.0149) 

Income mid 0.0485*** 0.00434 -0.0531*** 

 (0.0133) (0.00915) (0.0147) 

Income upper-mid 0.0454*** 0.0130 -0.0384*** 

 (0.0122) (0.00823) (0.0136) 

SES quartile1 0.0622*** -0.0230 -0.0626** 

 (0.0238) (0.0176) (0.0262) 

SES quartile2 0.0545*** -0.0106 -0.0343 

 (0.0189) (0.0136) (0.0209) 

SES quartile3 0.0391*** -0.0153 -0.0313* 

 (0.0151) (0.0108) (0.0168) 

urban -0.0413*** 0.0152** 0.000374 

 (0.00912) (0.00636) (0.00983) 

rural 0.0319*** -0.00490 0.0478*** 

 (0.0114) (0.00785) (0.0117) 

midwest 0.0234* 0.00763 -0.0555*** 

 (0.0126) (0.00862) (0.0139) 

south -0.0124 0.00196 -0.0395*** 

 (0.0118) (0.00811) (0.0131) 

west -0.00707 0.0142 -0.113*** 

 (0.0133) (0.00903) (0.0150) 

Pseudo R-Squared 0.0417 0.0244 0.2669 

Number of Students 16,197 15,244 16,197 

Standard t-test performed to test whether the outcomes predicted for schools with CTE programs 

occurred by chance. The full student sample for the outcome “students liking school” had several 

variables dropped due to multi-collinearity. The number of students in the full student sample for 

“students like school” is 15,244. All outcomes were significant at the .00001 level. Robust 

standard errors in parentheses. Statistical significance indicated by*** p<0.01, ** p<0.05, 

*p<0.1 
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