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ABSTR^VCT 

The process of accumulating human capital formally begins when individuals enter 

the education system. It is widely accepted that tracking students plays an important role in 

human capital production. This dissertation focuses on the practice and consequences of 

tracking smdents at the high school level. I use a variety of methods to analyze how 

students are assigned to tracks, the effects of tracks on the human capital stock, the flow of 

services from that stock, and to explore whether tracking affects the decision to drop out of 

high school. The analysis provides new perspectives in the economics of human capital and 

has important implications for education polio'. 

Although tracking smdents by perceived abilit}- is a long-standing practice, its merits 

have been hotly debated over the years. Chapter 3 explores one of the four tenants of 

tracking, whether or not it is a fair and accurate process. I analyze the possibilitv' of racial or 

gender discrimination in track assignment and find that there is evidence of some racial 

discrimination in the case of African Americans and Latinos. The evidence of discrimination 

leads me to question whether tracking is indeed an accurate process. This has direct 

implications for education policy, as accuracy in track assignment is critical for the 

pedagogical goals of tracking. 

Chapter 4 considers whether or not tracking smdents in high school affects their 

productivity, as measured by their wages, once they enter the labor force. I present the 

school and work profiles of individuals in the different tracks, develop several stylized facts, 

and analyze the effect of tracking on the wage rate. I conclude that the value of an additional 

year of schooling is different across tracks. 



II 

The decisioa to drop out of high school is both a private decision and a 

social decision. In chapter 5, I examine how peer effects can influence the decision to drop 

out for both high ability and low ability students. The model and evidence suggest that 

students already at risk for dropping out might be more likely to do so if they are placed in a 

track with similarly at-risk students. 
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CHAPTER 1. INTRODUCTION 

Economic analysis can be used to shed light on many aspects of education. Insofar 

as schooling serves to produce human capital, education is indeed a subject of labor 

economics. 

The technology used in schools is part of the production of human capital and 

stands to be carefully scrutinized by economists. This dissertation focuses on one 

technology of schooling, tracking, or the practice of assigning students to classes based on 

perceived abilit\'. 

Tracking is a widespread practice in the United States. More than SO^'o of students 

are tracked for at least one subject in S'** grade. Tracking determines the quality of 

curriculum to which most students are exposed. In particular, tracks affect the environment 

in which education takes place, the level and rigor of the subject material being taught, the 

educational expectations teachers have of students, the quality of instruction, and the 

expectations peers have of each other. 

In this dissertation, I examine different aspects of tracking and how tracking might 

effect labor supply decisions, including optimal schooling. My dissenation is organized as 

follows: Chapter 2 is a literature review, reviewing the economics and education literature 

relevant to the issues involved in tracking. Chapters 3, 4, & 5 comprise the main body of 

this dissertation. Chapter 3 focuses on how students are assigned to tracks, whether or not 

there is evidence of radal/gender discrimination in track assignment. Chapter 4 smdies the 

effects of tracking. In particvilar, I am interested in exploring the link between quality of 

schooling and wages. Chapter 5 examines the decision to drop out of high school as an 

individual decision with social implications. In this chapter I present case studies from my 
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own experience to support a modified version of Akerlofs(1997) social distance theory. 

x\gain, tracking is tied into this chapter as tracks partially define peer groups. Finally, 

Chapter 6 concludes this dissertation. 

A common theme of my work is public policy^ in particular, education policy. Each 

chapter of my dissertation is tied to policy issues surrounding different aspects of tracking. 

How students are assigned to tracks matters, not only for the sake of accuracy in the process, 

but also for the implications that track assignments have on labor market outcomes. 

Tracking may be the best way to organize students, however, educators must commit to 

teaching students in ALL tracks skills that translate into comparable economic rewards. 

Tracking, as it is practiced today, does not do justice to those in the lower tracks. One more 

year of schooling for them does not have the same payoff that it might for their peers in a 

higher track. 

In chapter 5, I consider drop out behavior and its prevention. Again, insofar as 

tracks surround students by others who share similar motivations (or lack thereof), tracks 

can be detrimental to those in the lower tracks. Theoreticallv and according to the cases I 

present, a low ability student surrounded by low ability peers is more likelv to drop out than 

a low ability student who is surrounded by high ability peers. If we view high school 

graduation as a shared goal for all students, then it seems that again there are very real policy 

considerations that can stem from this chapter. 
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CHAPTER 2. LITERATURE REVIEW 

This dissertadoa explores many aspects of tracking, including how track assignments 

are made, how tracks affect labor market outcomes, and how^ tracks may influence the 

decision to drop out of high school. In order to place this work as a continuation of existing 

literature, these channels of literature must be discussed. 

I will first discuss the relevant education literature in economics, concentrating both 

on human capital formation, elusive peer effects, and tracking in high school. A review 

literature from the field of education will follow. 

2.1. Economics Literature 

A. Human Capital Formation: 

The economic literature on human capital formation is wide and varied. Within the 

scope of human capital theor\' is the decision economic agents make when choosing the 

optimal time to enter the labor market — or the optimal amount of schooling. In the 

tradition of Gar\- Becker, education is an investment, and the economic agent undertakes 

such an investment in anticipation of higher wages throughout his working life to 

compensate for the current foregone earnings. This model is applicable both to schooling 

(no wages) and to on the job training (lower wages as the investment is partially undertaken 

by the firm). In addition on the job training is further divided into general training and firm 

specific training and the economic agent varies his level of investment accordingly. The 

Becker model implies that a rational individual will choose his or her optimal level of 

education chosen without regard to his or her peers. 

In their influential and econometrically interesting paper, Willis and Rosen (1979, 

JPE) explore whether or not the decision to attend (or complete) a four-year college 
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program is rational. Completing college leads to higher wages and higher wage growth. 

However, it may not be worthwhile for every rational agent to attend college. Prior to their 

work, it was generally assumed that foregone wages while in college were identical to those 

who had opted out; or that by not going to college, one passed on the wages earned by those 

who attended. 

B. Returns to Education 

David Card and Alan Krueger (1996) 

This 1996 article, published in the Journal of Economic Perspectives, provides a 

thorough review of the literature on the returns to school quality. Card and Krueger also 

add their own study to the existing literature. They first put forth four theoretical 

propositions; 

o Proposition I; Earnings rise with educational attainment. 
o Proposition 2: The marginal payoff to additional schooling is higher for those who 

attend higher quality schools. 
o Proposition 3: If the monetary payoff to an additional year of schooling rises, some 

students will attend school longer. 
o Proposition 4: A portion of the observed association between earnings and 

education is due to unobserved factors that are joindy correlated with both variables 
(i.e. those w^ho stay in school longer probably have higher earning potential anyway). 

Card and Krueger also discuss the problem of omitted variables and the bias that such 

variables may cause. They propose, however, that omitted family background variables 

would not necessarily affect the slope of the earnings-schooling relationship. 

In reviewing previous studies. Card and Krueger discuss several waves of studies on 

school resources and economic outcomes. The first wave of such studies was conducted in 

the late 1960s and eady 1970s. During this wave, researchers added measures of school 

quality to a human capital wage equation. The early models included educational attainment. 
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work experience, parental education, urban residence and IQ as explanatory variables. 

Adding school quality consisting of adding in a variable that measured average spending per 

pupil. In general such studies found that a 10% increase in expenditure lead to a 1 or 2% 

increase in eventual earnings. 

The next wave of studies allowed for school resources to impact the slope and 

intercept of the earnings-education relationship. These studies, conducted by Akin and 

Garfinkel (1980), Radedge and Lewis (1980), and Altonji and Dunn (1996) find that greater 

spending per student is indeed associated with an increase in earnings. 

Finally the third wave of studies controls more for geographic location, by 

concentrating on a particular labor market that has workers who were educated in low 

spending and high spending schools. Card and Krueger (1992), Heckman, Lavne Farrar and 

Todd (1996) conduct this kind of within labor market analysis and find that the earnings-

education slope increases for students who were educated in states with more resource-

intensive schools. 

Card and Krueger (1996) estimate that about two thirds of the studies on the topic 

find a positive relationship between school resources and earnings. They do however note 

that the problems of omitted variables and bias due to omitted variables is still problematic. 

C. Peer Effects 

In the final chapter of this dissertation, I will examine a mechanism by which peer 

groups (influenced in part by track assignment) affect the decision to drop out of high 

school. Therefore it is necessary- to first consider the work of other economists who have 

tried to address and estimate the extent of potential peer influence. 

Evan, Oates, and Schwab (\992, Journal of Political Econon^). 
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Some economics literature examined the role of peer effects in explaining the 

decision to drop out. In one such study, Evan Oates, and Schwab (1992), consider whether 

peers have influence over the decision to drop out. They first run a standard probit 

regression and find that "peer effects" are significant in the binary choice of dropping out or 

staying in school. However, they then treat peers as endogenous (and indeed there is 

correlation between their peer variable and the error term) and they reevaluate the model 

using a two-step procedure to control for the endogeneit\' of peers. Once they have 

controlled for the endogeneity, the re-estimation of the model shows that peers do not play a 

significant role in the decision to drop out. In this paper, peers are a function of choices 

made bv parents and are endogenized as such. Evan, Oates, and Schwab (1992) estimate the 

model for both pregnane)- and dropout behavior and find the same result. 

Manski (1993, Rimw of Economic Studies) 

The problem with trjnng to identify' peer effects, is that most researchers observe 

peer effects ex-post, and not ex-ante is that the researcher is never sure that the "peer" 

group really existed, that the peers really knew one another. Observed peer effects fall into 

one of theree possible categories: endogenous effects, exogenous effects and correlated 

effects. These three types of social effects can coexist at any point in time, therefore an 

observed peer effect could be comprised of one or more of the following: 

a) Endogenous effects: the propensity of an individual to behave in some way 

varies with the behavior of the group 

b) Exogenous effects: the propensity of an individual to behave in some way varies 

with the exogenous characteristics of the group. 
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c) Correlated effects: individuals in the same group tend to behave similarly because 

they have similar individual characteristics or face similar institutional 

environments. 

NIanski gives an example to clarify the situation: there is an endogenous effect when the 

individual's behavior tends to vary with the average behavior of the reference group. There 

is an exogenous effect if the behavior tends to vary with the socioeconomic composition of 

the group. There are correlated effects if the youths in the same school tend to achieve 

similarly because they either have similar backgrounds or are taught by the same teachers. 

The three tj'pes of observed peer effects have different policy' implications. 

Specifically, in the case of endogenous effects, an intervention plan to provide tutoring to 

some, but not others should effect not only those who are tutored, but their peers. On the 

other hand if there are no endogenous effects the benefit stops with those who are directly 

affected by the intervention. 

Econometrically, the 'reflection' problem translates into unidentifiablity in a linear 

model. The problem is fiirther compounded when researchers impose a reference group on 

the data. In addition, the reference group dilemma continues to exist in nay two stage spatial 

correlation model, as it is assumed that the peers know one another, where it is far from 

certain that they do. Manski also considers binary response models estimated in two stages. 

The first stage is a non-parametric estimation of P(y=l jx) and the second stage maximizes 

the quasi-likelihood in which Pj4(y=l |x) takes the place of P(y=l |x). Such models are 

coherent, but the identification conditions are not yet established. 
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In conclusion, Mansld suggest collection of richer data, subjective data and the use of 

controlled experiments in order to bypass questions of identification and confusion over the 

three different categories of perceived peer effects. 

Akerlof (1997, Econometricd). 

In the lead article of the September 1997 issue of Econometrica, George Akedof 

presents an interesting piece entided "Social Decisions and Social Distance". True to its 

ride, the article addresses how some decisions have social dimensions and are not made in a 

vacuum. In particular, decisions involving education, marriage, reproduction, etc., are often 

made with an eye toward the decisions of others and the response of others to the decision 

maker's actions. Akerlof proposes that in a world of conformists, a decision maker may 

want to minimize her social distance &om peers. 

"Social distance" is a term that captures the idea that people are spatially related. A 

decision that is diverges from the path taken by one's peers may lead to some degree of 

social isolation. Akerlof presents an example where there are three people, each of whom 

choose the optimal amount of "x" to consume. The "commodity x" enters the individual's 

utility functions in two ways; first, x has some intrinsic value to the individuals. Also, the 

ultimate choice of x, taken with the choice made by an individual's peers determines social 

distance. In Akerlof s example two people are initially well below the socially optimal level 

of X and the two are socially close to each other. The third is closer to the social optimum 

and (socially) distant from the other two individuals. In this model, the two individuals who 

are initially close simply switch places (they switch because of the way expectations are set 

up). The third individual moves closer to the social optimum-
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The scenario above, where two people simply switch positions in eqiiilibrivim, clearly 

represents a sub optimal solution. Within such a framework, the idea that people may 

"optimally" make sub optimal decisions represents a stable "under achieving" group. 

Akerlof discusses how this can persist over time. 

In the same spirit of Manski's work, Akerlof does not try to support this model 

econometrically. Instead, he presents some well-documented case studies and calls for 

further work on the topic using case studies and/or experiments. 

D. Tracking 

The economics literature on tracking per se is not very extensive. There are two 

fairly recent articles that address tracking direcdy. The first of these, a 1996 article by Rees, 

.\rgys, and Brewer (RAB, 1996) simply gives some basic descriptive statistics, describing the 

state of tracking at the time of the article. 

The second paper, also by RAB, also 1996, examines the effects of tracking on 

student achievement. This paper, while more sophisticated than the first, is a ver\* basic look 

at tracking. The authors propose a simple model in which lO'*" grade achievement given a 

student's track placement is a linear function of 8* grade achievement, student and school 

characteristics. They correct for selection bias by running a multinomial logit of track 

selection regressed on some school and student characteristics. This is necessarv as some 

factors that determine track selection (such as student motivation and unobserved school 

quality) may also influence achievement. 

RAB then use the results of the linear model to estimate how an average student 

would do in each of the tracks (below average, average, above average, and heterogeneous). 

They predict that not tracking would have significant detrimental effects on the upper tracks 
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(bringing the mean achievement of that group down 5%), detrimental effects on the middle 

track, and significant positive effects on the students from the lower tracks. 

While their research is a good place to start, I find it could be improved. First of all, 

they show that many "teacher quality" indicators are insignificant. I think they have a 

problem of multicoUinearity among the %'-arious indicators. They do not include certain 

teacher behaviors, such as time spent with indi\'iduals, which should also affect smdents' 

achievement. They have some school quality indicators, which again seem insignificant. In 

their defense, educational theory does not give a very precise guide as to what should and 

should not be included in the education production equation. 

Other than what they choose to include or not include in their model, there is also a 

question of model misspecification. This may or may not make a significant difference in 

their results. They use a multinomial logit in order to back out the selectivity correction Xs, 

in which the four choices consist of the three tracking groups and the non-tracked group. It 

is clear to me that selection into one of the three tracked groups depends on student and 

school characteristics and prior achievement, but it is not clear that selection into the non-

tracked grouped has anything to do with smdent characteristics. Instead, this is more of a 

policy or administrative decision. One can still estimate the linear model with all four groups 

and obtain the coefficients necessary for the predictions. 

Altonji (1996) 

In this 1996 article, Altonji does not discuss tracking per se. However, I include this 

article in the tracking section because the article approaches ideas similar to the ones I am 

using in chapter 5 of my dissertation. Altonji explores whether there are returns to raking 

additional courses. 
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2.2. Educadoa Literamre: 

The education literature is extensive on the subject of tracking and ability grouping. The 

topic has been debated since its inception in the early 1920's. Tracking came about as a 

solution to the growing number and diversity of students in schools. Tracking is defined to 

be "the grouping students by ability (high, average, low) or the separation of students into 

college vs. vocation bound groups." 

Which track a student is assigned to can hinge on a variety of different 

criteria. The criteria var)' from school to school, and can include one or more of the 

following: standardized tests, prexnous achievement, prevnous track, student desire, or parent 

desire. The most common of these is perhaps published standardized tests. These tests 

have been extensively criticized in terms of their unfairness and inability to measure some 

aspects of student characteristics that may be more relevant in determining where the 

student should be placed (Milliard and Sirotnik, 1994). 

When it comes to tracking, there are two schools of thought. First, tracking students 

is beneficial to all as it helps students leam at their own pace. Second, tracking students is 

harmfiil, especially to those in the lower tracks who are denied some educadonal 

opportunities and benefits by being separated from their "higher ability" peers. Each 

argument seems plausible and believable. It will be the purpose of this study to explore both 

arguments and to find validity in just one school of thought. 

In support of tracking, we find the following conventional arguments throughout the 

education literature: 



1. Children leam best when thev are with others who have similar abilities. Children who are 

"fast" at grasping concepts can do so and move on, not having to "wait" for the "slower" 

learners. 

2. Slower students suffer emotional and educational damage when taught with brighter peers. 

And a child who has a harder time learning a concept will not feel intimidated, rushed, or 

"lost" in a class with other students working at the same pace. 

3. Tracking gready eases teaching task and is the best way to manage student differences. 

Teachers will know the general ability of their students and can cater to this when designing 

curricula. Instead of looking for the "average" student and risking alienating the top and 

bottom of the class, teachers can design challenging acd\*iaes for advanced students and 

remediation for those who need it. 

4. Tracking is fair and accurate. Tracking is detennined by student ability as well 

as by observation. A student who seems to need some extra help will be placed 

in the appropriate track. Tracking meets the need of students. If a student 

needs extra help in math but excels in reading, he/she can be placed in a high 

math track and a low reading track. 

Jeanme Oakes and Martin Lipton (1994) dispute these four arguments. Thev pose the 

following counter argviments: 

1. Tracking does not promote achievement for average and low ability students. Tracking 

retards the academic progress of children in the two lower tracks (Oakes, 1987; Slavin 

1986). Graduates of vocational programs fare no better on the job market than do high 
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school dropouts (Rubens 1975). Tracking may meet the needs of those in the highest track, 

but those in the lower tracks miss out on the benefit of having "diverse" peer groups. 

2. Being in the low track can foster poor self-esteem, bad attitudes toward school, and lowered 

aspirations. Tracking may lead the low track smdents to drop out (Rosenbaum 1980). 

Teachers change their expectations of the students in the lower tracks. In addition, smdents 

know they are in the lower tracks and that makes them feel bad. 

3. Tracking is generally ineffective and does disproportionate harm to poorer and racial 

minority students. In addition, tracks are not truly homogeneous (Oakes, 1985). Teachers 

do not end up with homogeneous classrooms as far as abilit}' goes. Instead, they may end 

up with many poor or minority smdents that were put in the lower track because of 

discrimination or poor preparation for school. "High abilit}-^' tracks may consist of kids 

whose parents are more involved with the school 

4. Tracking determines in advance how extensi%-ely children will benefit firom being taught 

certain parts of the curriculum, and therefore denies some the opportunity to learn all thev 

could. Thus its not "fair". Not only is tracking unfair, but it's also inaccurate, as a smdent 

may be labeled "slow" early on or in one subject and be stuck with that label throughout his 

schooling career. 

In addition, to the above arguments against tracking, are a few more that don't reallv fit any 

of the above categories. Differences can be exaggerated through tracking (i.e. the test score 

gap between those smdents categorized as "slow" and those labeled "advanced" widens) 

(Gamoran, 1986). Track placement persists over time and does not seem to comprise a real 

opportunity for those in the lower tracks to advance to "catch up" with their peers. Often 

times the lower tracks emphasize remediation and basic skills, and smdents therein are not 
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exposed to critical thinking, problem solving, and other higher order processes that they are 

capable of developing, and that are important for post-high school opportunities. 

In her seminal book on tracking, Jeannie Oakes (1985) also discusses why the lower 

tracks may lead to less positive economic outcomes when compared to higher tracks. In 

particular, she discusses the environment of the lower tracks, the expectations that teachers 

have of their lower track pupils, and the expectations and perceptions that the students have 

of themselves. 

The environment in the lower track is described by Oakes (1985) to be less 

stimulating, less conducive to learning, and less rigorous than that of the higher tracks. 

Students are occupied with seatwork, such as filling out worksheets, rather than the creative, 

critical, and meaningful work that is typical of the upper tracks. Teachers self report 

spending more time on discipline and less time on teaching than do teachers firom the higher 

tracks. In the lower tracks, the students are more likely to be working individually and 

interacting only through the teacher. This of course is not conducive to sharing ideas, 

brainstorming, working together, or discussing and debating issues. Oakes describes the 

environment as a ... 

Teachers have very different expectations of students from the low track than those 

of students from the higher tracks. In particular, Oakes (1985) surveyed manv teachers and 

asked them to describe their goals for the students both in terms of content goals and 

beyond-content goals. She also observed many classrooms and made notes about the daily 

happenings within the classrooms. Below I include a small sample of the results, organized 

in a chart. 
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Track Content Observed Non-Content Goals 

High Standard works of literature, 
study literary genres, and 
literary elements in such 
works. Expository writing. 
(English) 
Mathematical ideas necessary 
for access to higher 
education.(Math) 

Confidence in their own 
thoughts (English) 
Determine best approach to 
problem solving(Math) 
Ability to think and use 
information. Concept 
Development (Science) 

Low Young adult fiction (no real 
literature being read or 
watched on film). 
Functional literacy skills. 
(English) 
Basic computational skills 
and arithmetic facts. (Math) 

Understanding the basic 
words to survive in a job.. .to 
associate words with a 
particular job (English) 
How to fill out insurance 
forms and income tax 
returns (Math) 
Content — minimal. Realistic 
about goals. Develop ones 
they can achieve (Science) 

Oakes refers to the difference in knowledge (both content and non content) as high status 

and low status education. High status education, according to Oakes, translates into positive 

economic rewards, either direcdy by making one more of a manager type rather than a 

worker type or indirecdy by boosting confidence and increasing the probabilit}' of attaining a 

college degree. 

Finally, the tracks affect the way the students view each other and themselves. 

Students in the lower tracks do not leam as much information, and what's more, thev are 

aware of the negative social connotation of being in the lower track. Thev foster attitudes 

about themselves and their educational career that are closely related to the track that they 

are in. High track students had greater self-confidence and higher educational aspirations. 

The high self esteem ranged beyond the classroom, beyond the academic setting. Students 

in the low tracks exhibited lower self-esteem and lower educational aspirations. There was 
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no difference by track in how students perceived school and their classes. Oakes speculates 

that perhaps students see themselves as culpable for their own inadequacies and therefore 

responsible for their current positions. In other words, they do not seem to question the 

system in which they are being educated. This attitude may be internalized and expressed 

throughout their careers outside of school. Schools may be inadvertendv reinforcing 

differences between people. 
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CHAPTER 3. EVIDENCE OF DISCREvONATION IN HIGH SCHOOL TRACK 

ASSIGNMENT 

This chapter explores whether or not there is evidence of discrimination in the process of 

assigning high school students to "academic" tracks based on perceived ability. I estimate an 

ordered logit model to determine the structural parameters that describe how white males are 

assigned to tracks. I then use these parameters to predict how different groups would be 

assigned to tracks if they had the same structural parameters. I compare these "predicted" 

distributions to the actual distributions. I find that females (white, Latina, African American, 

Asian American, and Native .Vmerican) along with Asian and Native American males are not 

assigned to track differendy than white males. Latino and Afiacan American males are over 

assigned to the lower track. 

3.1. Introducdon and Problem Statement 

How do we produce human capital in our schools? Just as firms carry on production with 

available technology setting the stage for the production process, schools combine with sodetv, 

families, and individuals to augment the stock of human capital. Individuals leave schools and 

continue to accumulate human capital through on the job training. The production function of 

schooling has been considered in both the education and economics literature (Hanushek, 1986, 

Card and Krueger, 1995). 

Over the past century, most schools across the U.S. have practiced some form of "tracking" 

of students as part of their production "technology". Tracking consists of separating and 

teaching students according to perceived ability. In a tracked environment, one may find high 

ability students in a classroom together, learning a more advanced curriculum than the average 

ability class, which again may learn a more advanced curriculum than the low ability class. 
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The effect of tracking on students has been the subject of many papers in the field of 

educadon. There are two general schools of thought. The "pro-tracking" school adheres to the 

idea that tracking is beneficial to all students involved. The argument for tracking consists of 

four basic principles (as summarized in Oakes, 1985). 

1. Children learn best when they are with others who have similar abilides. 
2. Slower students suffer emodonal and educadonal damage when taught with brighter 

peers. 
3. Tracking gteady eases teaching task and is the best way to manage student differences. 
4. Tracking is fair and accurate. 

Those who favor heterogeneous grouping in school counter each of these arguments, 

providing evidence that tracking is detrimental to students, especially those in the lower tracks 

(Oakes, 1985). This second group takes issue with how students are placed in tracks as well as 

the social and academic implicadons of tracking students. 

The topic is particularly important now as the U.S. seeks to improve the quality of 

education across the board. Tracking is a major component of school organization. School 

organization, classroom size and composition, competition between schools, physical resources 

and teacher quality are among the aspects of education that have been targeted for "reform". 

While some educators would like to see tracking fall by the wayside, believing that its detriments 

out weigh its benefits, others view increased homogeneity in classrooms to be necessar\\ 

In this paper, I focus on the 4* argument above. The proponents of tracking argue that 

the assignment to tracks is fair (just, leading to just outcomes) and accurate (without error), 

while the opponents of tracking rlaim diat there is discrimination in track assignments and that 

tracking leads to disparities in knowledge gained. Evidence of discrimination in track 

assignments would refiite the claim of accuracy and, to a lesser extent, of fairness. 
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Discriminarion, according to some, takes many forms, such as discrimination by income, socio

economic class, race, gender, etc. 

This question is fundamental to the tracking debate. From an educator's point of view, 

if it is true that there is discriminarion in track assignment, on the basis of class or race, then 

accuracy is directly compromised and the tracking structure is flawed. If students are assigned 

to track based on characteristics other than ability then the fourth argument above, that tracking 

is accurate does not hold. Such a finding would imply that the placement of smdents in tracks 

should follow a more standardized (accurate) process. This would be necessary, not just for the 

sake of "accuracy" per sc, but also for pedagogical reasons. If one accepts the four principles in 

favor of tracking, then inaccurate track assigrunents compromise the desired homogeneity of 

classrooms (in terms of abilit\-) and expose some students to potential emorional and 

educational damage. 

If, in addition to showing inaccuracy in track assignment, it is shown that students in 

the lower track suffer some negati\'e consequence of being in the lower track, then tracking is 

not "fair" either. This preliminary essay will focus on the question of discrimination as it relates 

to "accuracy" and "fairness". The implications of tracking (on post high school outcomes) will 

be explored in a subsequent essay. 

From the data, it is evident that there are more minorities in the lower tracks, but the 

question remains, were they accurately assigned to these tracks? I answer this question bv first 

defining the structural equation for the assignment of white males into tracks and then using it 

to predict how other students would have been assigned to tracks (had thev been white males). 

The findings of this paper suggest that Afiican American and Latino males are indeed over 
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assigned to the lower crack. The remainder of the paper is organized as follows: Section 

3.2 provides a brief review of the literature on tracking and education in economics. Section 3.3 

contains the model and methodology. Section 3.4 provides a description of the data, and 

Section 3.5 presents the results and an analysis of the results. Section 3.6 concludes this paper. 

3.2. Literature Review 

A. Education Literature: 

The education literature is extensive on the subject of tracking and ability grouping. 

The topic has been debated since its inception in the early 1920's. Tracking came about as a 

soludon to the growing number and diversity' of students in schools. Tracking can be defined 

as the grouping of students by ability (high, average, low) or the separation of students into 

college vs. vocation bound groups. 

Which track a student is assigned to can hinge on a varietv of different criteria. The 

criteria vary* firom school to school, and can include one or more of the following: standardized 

tests, previous achievement, pre\'ious track, student desire, or parent desire. The most common 

of these is perhaps published standardized tests. These tests have been extensively criticized in 

terms of their unfairness and inability to measure some aspects of student characteristics that 

may be more relevant in determining where the smdent should be placed (Hilliard and Sirotnik, 

1994). 

There are two schools of thought regarding tracking. First, tracking students is 

beneficial to all as it helps students leam at their own pace. Second, tracking students is 

harmful, espedally to those in the lower cracks who are denied some educational opportunities 
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and benefits by being separated firom their "higher ability" peers. Each argument seems 

plausible. This study explores both arguments to determine which one has validity. 

Jeannie Oakes and Martin Lipton (1994) dispute the four arguments presented in the 

introduction. They pose the following counter arguments (for a more thorough treatment, 

please see 2.2): 

1. Tracking does not promote achievement for average and low ability students. 
2. Being in the low track can foster poor self-esteem, bad attitudes toward school, and 

lowered aspirations. 
3. Tracking is generally ineffective and does disproportionate harm to poorer and racial 

minorit}' students. In addition, tracks are not truly homogeneous (Oakes, 1985). 
4. Tracking determines in advance how extensively children will benefit firom being taught 

certain parts of the curriculum, and therefore denies some the opportunity to learn all 
they could. 

There are a few mote arguments against tracking that do not really fit any of the above 

categories. Differences can be exaggerated through tracking (Le. the gap between the slow and 

the advanced widens) (Gamoran, 1986). Track placement persists over time and does not seem 

to comprise a real opportunity for those in the lower tracks to advance or to "catch up" with 

their peers. Often times the lower tracks emphasize remediation and basic skills, and students 

therein are not exposed to critical thinking, problem sohong, and other higher order processes 

that they are capable of developing, and that are important for post-high school opportunities. 

B. Economics Literature 

The economics literature on tracking per se is not very extensive. There are two fairly 

recent papers that address tracking directly. The first of these, a 1996 article by Rees, Argys, 

and Brewer (RAB, 1996) gives some basic descriptive statistics similar to those in Appendix I of 

this dissertation. 
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The second paper, "Detracking America's Schools: Equity at Zero Cost?" Argys, 

Brewer, and Rees (1996), examines the effects of a tracked environment on student 

achievement. It provides a preliminary exploration of tracked vs. non-tracked schools. The 

authors propose a model in which 10* grade achievement, given a smdent's track placement, is 

a linear function of 8* grade achievement, student, and school characteristics. They correct for 

selection bias by running a multinomial logit of track selection regressed on some school and 

smdent characteristics. This is necessary as some factors that determine track selection (such as 

student motivation and unobserved school quality) may also influence achievement. 

They then use the results of the linear model to estimate how an average student would 

do in each of the tracks (below average, average, above average, and heterogeneous). Using 

predicted math test scores; Argj's, Rees, and Brewer predict that a policy of not tracking 

students would have significant detrimental effects on the upper tracks, slighdy detrimental 

effects on the middle track, and significant positi\-e effects on the students firom the lower 

tracks. 

Arg\-s, Rees, and Brewer address the first point of the tracking principles. They 

conclude that the argument that children leam best when they are with others who have similar 

abilities seems to hold true, at least for those in the upper tracks. However, it is not clear that the 

students in any particular track have similar abilities. Instead, the achievement results (higher 

achievement correlated with higher tracks) may be a combination of superior pedagogy and 

expectations of the smdents, along with differences in ability. The remainder of this paper will 

focus on the 4* pillar of tracking, that it is Giir and accurate. 
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3.3. Model and Mediodology 

The fundamental question of this paper is whether there is evidence of racial or gender 

discrimination in track assignment? If I find evidence of such discrimination, the next question 

is "Does it matter?" 

In an effort to determine whether or not there is racial or gender discrimination in track 

assignment, I have examined the distribution of 8* graders across three tracks (below average, 

average, and above average) by race and gender. I attempt to find out if x-Vfrican -\merican. 

Latino, Asian -Vmerican, and Native American students (male and female) and white females are 

differendy distributed across tracks than are white male students. 

To do this, I estimate an ordered logit model for white male students across the three 

tracks. I then use the structural coefficients of that estimation to construct the predicted 

distribution of other groups across tracks. I compare these predicted distribudons to the actual 

(observed) distributions of students in each track (by race and gender) using a Chi-squared 

goodness of fit statistic. 

Tracks are ordered; therefore an ordered response model is appropriate. I employ the 

ordered logit model. Let the track distribution be represented by J track levels. Let t,' denote 

the true track of the smdent (based on ability, prior achievement, motivation). 

We have, t, = x,P+ with E, distributed logistically. Of course, one does not direcdv 

observe t,*, but rather the actual track assignments, t,. In particular, we observe 

t, = 1 if tj' < 0, 

t,  = 2ifO<t, '<T„ 

ti  = 3ift ,">T„ 
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where 1, 2, and 3 correspond to low, average, and high tracks respectively. The 

probability of being in a particxilar track are thus defined as: 

Prob(t, =1) = A(-x,P) 

Prob(t. =2) =A(T,-x,P) -A(-x,P) 

Prob(t ,=3)=l-A (Vx.P) 

Where A represents the cumulative density function of the logistic distribution. Let us refer to 

the probability of individual i being assigned to a track j as P^. Estimating 3^ using maximum 

likelihood gives us an estimation of the probabilitv'- that an individual / is in any one track, j, 

given her vector of personal traits (x^, 

In order to get at the question of discrimination in track assigrunent, I consider how white 

males are assigned to tracks and then examine whether the other groups are assigned based on 

the same criteria. Assuming that the white students are correcdy assigned into tracks', and that 

their coefficients giv'-e us the correct structure of the tracking distribution, I first estimate the 

vector of parameters using the ordered logit model for white students, P''" The estimated 

coefficients give rise to an estimation of the probability a white male student will be in a specific 

track. 

The next step is to use these parameter estimates to predict the probability that a minority 

student wiH be assigned to each track. This is done by basically substituting in minority 

characteristics as follows: 

P.,^'-'^= A(-x,"P"'^ 

I -A(T,-x,"p" '^ 
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These equadons give the predicted probability of being in each of the three tracks for a minority 

(or white female) student i, if they were to be assigned to tracks according to the structural 

equation guiding the assignment of white males into tracks. By slimming the probabilities 

across students within each track, one gets a predicted tracking distribution for each minority 

group: 

where: T^', is the expected number of minority smdents in each track, and s is the number of 

individuals in each minority. This last equation is the discrimination free equation. That is, it 

assumes that (^'en that the white parameter structure for tracks is correct) in the absence of 

any discriminadon in track assignments, minority students would be assigned into tracks bv the 

same criteria as their fellow white students. (Schmitz, Williams, and Gabriel, 1994 , use this 

technique in assessing discriminadon in wage distribudons). 

The next step is to test whether the predicted distribudon of each minority group across 

tracks is significandy different from the actual (observed) distribudon of each minoritv across 

tracks. This is done using a chi-squared goodness of fit test, where the expected number of 

students in each track comes from applying the white structural coefficients to the different 

minority groups. The null hypothesis tested is thus: The discriminadon free distribudon for 

minorides is the same as the actual distribudon of the minority students across tracks. 
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3.4. Data 

The data set that I am using is the National Education Longitudinal Study (NELS): 

1988 — 94. The data set includes rich infomiation on more than 12,000 students who were in 

the eighth grade in 1988. The foUow-ups were conducted every two years. The data includes 

responses by students, parents, teachers, and school administrators. One can thus get a fairly 

complete profile of the students. In this study, I use the public access version of the data. 

Though the data set contains information on more than 12,000 individuals, some of 

those were not in the first round of interviews. Once I consider only those individuals w^ho are 

in public schools in 8* grade and for whom data is available for each of the variables used in the 

study, I am left with 3780 individuals. 

The variables that comprise the vector of personal characteristics and their means are 

listed in Table 3.1. An explanation of each variable can be found at the end of this paper. The 

means are reported for each of the six groups I consider white males, African-American males. 

Latino males, white females, Afiican-American females, and Latina females. While this paper 

focuses on these groups, similar information is available upon request for Asian-Padfic-

Islander-Americans and Native Americans. 

In determining w^hich variables were to be included, I relied on tradidonal individual 

indicators of track assignment, such as an ability indicator, a behavior indicator, along with 

some demographic mformadon. I also used several school characteristics, such as S"*" 

grade enrollment, class size, how much of the student body was made up of minorities, and the 

percent of students receiving firee lunch at the school. 
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The observed dependent variable (track) is the track that is reported by those teachers 

who teach the particular subject to the student The data also includes self-reported tracks, but 

those have been shown to be inaccurate indicators of assigned track. Another approach to 

determining track assignment would be to construct a course-bascd index. 

TABLE 3.1; Means ofVariables. 

Variable White White Afidcan- Afidcan- Latino Ladna 
Males Females American American Males Females 
N= 1225 N = 1237 Males Females N=255 N=256 

N=186 N=227 
Math_test 68.55 67.6 57.88 57.78 61.27 60.08 

(13.21) (12.69) (9.736) (9.898) (11.29) (10.23) 
GPA 2.92 (.756) 3.07 2.69 2.86 2.78 2.92 

(.6817) (.6363) (.6628) (.7015) C69"3) 
Disrupt .13 (.3389) .046 .258 .1277 .1568 .082 

(.2097) (.4387) (.3346) (.475) (.2749) 
Par_ed 14.16 14.13 13.41 13.44 12.98 12.63 

(2.3825) (2.4027) (1.83) • (1.8697) (2.49) (2.3742) 
Pcrs_inc 2.53 2.46 (.73) 2.19 2.32 2.16 2.04 

(.7316) (.7893) (.8807) (.7678) (.7449) 
Tradpar .70 (.4593) .69 (.4622) .49 (.5013) .44 (.497) .66 (.475) .7 (.4595) 
° 'o min 14.4 14.04 56.33 58.54 56.25 59.49 

(18.97) (18.08) (30.84) (28.06) (32.06) (31.54) 
Freelunch .21 (.1748) .22 (.1818) .39 (.2407) .42 (.2364) .39 (.2907) .41 (.3044) 
8''' enrol 218.59 222.17 245.83 250.33 297.45 299.61 

(120.56) (119.89) (125.17) (129.81) (116.31) (127.07) 
Class size 24.08 24.12 24.16 24.03 26.12 26.48 

(5.1836) (5.2533) (6.0038) (5.4411) (5.5431) (4.9847) 
Urban .11 (.3143) .11 (.3068) .44 (.4972) .41 (.4937) .42 (.4944) .38 (.4851) 
Rural .40 (.4995) .42 (.4939) .26 (.4416) .37 (.4827) .23 (.4225) .25 (.4361) 
South .34 (.4754) .32 (.4682) .68 (.4687) .72 (.7093) .39 (.4883) .46 (.4997) 

3.5. Estimation, Results and Analysis 

As described in the model and methodology section, mv first step was to run an 

ordered response model that determined the estimated coefficients for white male students in 
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track assignment. The maximum likelihood estimates for the coefficients along with the Wald 

Chi Square are reported in Table 3.2. The model fits fairly well. 

The next step was to use the parameter estimates to "predict" the tracks to which other 

students would be assigned in a disrrimination-firee system. These results are displayed 

graphically in Figures 3.1 — 3.5. The same results are shown in Tables 3.3 and 3.4, reported 

along with the Chi Squared Goodness of Fit Statistic. 

Table 3.2: Maximum Likelihood Parameter Estimates, White Male Characteristics 

Variable Coefficient Wald Chi-Sqi 
Intercept I 9.2530 98.1811 
Intercept 2 12.5046 164.3768 
Math_test -0.1181 200.8283 
GPA -0.616 39.9293 
Disrupt 0.1552 0.3913 
Par_ed -0.057 3.5899 
Infaminc -0.0741 0.7426 
Tradpar -0.2355 2.9814 
% min -0.00264 0.4947 
Freelunch 0.0305 0.0054 
8'" enrol 0.000418 0.5046 
Class size -0.0682 30.5107 
Urban -0.5281 5.2639 
Rural -0.5483 14.7155 
South 0.105 0.5783 
-21og Likelihood 1893.5 

The results are interesting in several ways. First of all, there is a significant difference in the 

predicted distribution (discnmination firee) and the observed distribution in the cases of three of 

the five groupings. For Latinas and white females, I fail to reject the null hypothesis that the 

discrimination firee distribution and the observed distribution are the same. In fact the 

closeness of the three distributions in the case of white females is startling. The actual white 
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male distribution is ever so slightly to the left of the observed white female distribution across 

tracks. 

However, for Afiican American males and females, as well as Latino males, I reject the 

null hypothesis. I find significant differences between the predicted distribution and the 

observed distribution. Can the differences be attributed to discriminarion in track assignment? 

The differences suggest that discriminarion is a factor in the track assignment of Afiican 

.American males and females as well as Latino males. 

Table 3.3: .-Vctual and predicted distriburions across tracks 
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Closer examination of these three groups reveals some patterns. First, it seems that the 

discriminarion is concentrated in the assignment of smdents to the below average and average 

cracks. The above average prediction seems to coincide with the above average actualization. 

That is to say, where the discrimination firee distribution predicts a certain number of students 

to be in the lowest track, one consistently observes more students than predicted in the lowest 

track. In the case of Aftican American males, using the white male coefficient estimates, the 

prediction is for 55 students (30%) to be in the lowest track. However the observed data 

shows that there are 79 Afiican American males (42%) in the lowest track. The difference is 

significant. The same pattern holds for the other two groups (Afiican American Females and 
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Latino Males). Although there exists over-representation of Latinas in the lower track, the 

difference is not significant. 

Table 3.4. Chi Square Goodness of Fit Statistics 

Actual 
White Male 

Predicted 
Afiican 
American 
Male 

Actual 34.79** 
White Male 
Actual A 6:. 19.03** 
Am. Male 
Actual A fir. 
.\m. 
Female 
Actual 
Latino 
Male 
Actual 
Latina 
Female 
Actual 
White 
Female 

Predicted 
Afiican 
American 
Female 
31.6** 

6.87=' 

Predicted 
Latino 
Male 

13.138* 

27.196^ 

Predicted 
Latina 
Female 

14.6** 

0.635 

Actual 
White 
Female 

0.817 

2.347 

This difference is more pronounced across the board between white males and other males 

than it is between white males and females ^eluding the two groups not reported in this 

paper). That is to say, the discrimination tends to be more pronounced for minoritv* males. 

One may notice that the predicted distribution for Afiican American males and females 

and for Latino males and females is different than the actual white male distribution. This is 

true, and significandy so. A chi-squared goodness of fit test rejects the noli hypothesis that the 

predicted minority distribution and the actual white distributions converge. These results are 

reported in the first row of Table 3.4. 



42 

In four (Latino and Afiican American, male and female) cases the predicted 

distributions fail to converge 5:om the actual white male distribution. I offer this plaiasible 

explanation: First of all, this "track assignment" that I examine in this paper takes place at the 

S"** grade level In reality, children are assigned to tracks earlier than this. Tracks persist across 

time, as do the effects of tracking. That is to say, once a child is assigned to the lower track, it is 

not so easy for him/her to move into a higher track (Lucas, 1999). Thus, the over-assignment 

of minorities to the lower track in the lower grades can result in minority groups learning less 

over time, and thus having lower math test scores (See Table A 1.1 in Appendix 1). Indeed, in 

the education literature, one can find arguments about how^ tracking exaggerates achievement 

differences between tracks (Oakes and Lipton, 1994). Since math scores are the most 

significant indicators of math track assignment, this can lead to the perception that more 

minorities "belong" in the lower math tracks. Perhaps a cleaner abilit\- indicator would 

significandy affect the predictions. 

Furthermore, because I am looking at 8'*' grade level data, I have no information about 

the quality- of primary education (independent of tracks). That is it could verv well be that 

Afiican Americans and Latinos attend low quality elementary schools with greater firequencv 

than white students. However, it is important to note that if the predictions looked more like 

the white distribution, the degree of discrimination would be greater. 
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3.6. Condusion 

In conclusion, I find diat diere is some degree of radal discrimination in track 

assignment. In particular, Afiican American males and females as well as Latino males are over 

assigned to the lower track. The discrimination is more pronounced with males than it is with 

females. Also the discrimination seems to be at the junction of the lower and average tracks, 

not at the higher levels. 

Many people \'iew tracking as a disser\'ice to children, especially those in the lower 

tracks. This paper does not attempt to shed any light on the efficacy of tracking. This paper 

does not compare students who are tracked to students who are not tracked. Nor does this 

paper examine the consequences of being tracked. However, if it is the case that children in the 

lower tracks are denied educational opportunities and that this later translates into differences in 

years of schooling, lifetime earnings, and other labor supply decisions, then the discrimination 

found in this paper is a cause for concern. 

Obviously tracking is a policy issue. Within the pretext of tracks, policy makers should take a 

critical look at how tracks are assigned. It remains a question as to whether or not tracks can be 

fairiy or accurately assigned. Track assignment based on prior achievement mav be biased 

against students who come firom low quality schools. 

Currendy, schools seem to apply some subjecti\-e criteria in determining track assignment. 

Schools need to establish a more objective and tractable set of criteria to follow in track 

assignment. The argument that track assignment is feir and accurate simplv does not hold. 



Table 3.5: Description of Variables 

Variable Description 
Math Test: This test was administered to all students in the study. 

GPA: The variable for grade point average is a composite variable 
based on the students self reported grades. It covers grades 
6 through the time of interview. 

Disrupt: Disrupt serves as a proxy for bad behavior. It has a value 
of I if the math teacher has reported that the student 
"often disrupts" the class. 

Par_ed: Measures the highest grade achieved by either parent. 
Pers_inc: Natural log of family income divided by number of people 

in household. 
Tradpar. Tradpar = 1 if student lives with mother and father, zero 

otherwise. 
''/o_min: Represents the percent of minority students enrolled in the 

school 
Freelunch: Represents the percent of the student population on a 

governmental free lunch program. This should give 
information about the percent of low-income students at 
the school. 

S* eruol number of 8* graders enrolled at the school 
Class size: Size of math class. 

Crban: Urban = 1 if student goes to school in urban setting, 0 
otherwise 

Rural: Rural = 1 if student goes to school in rural setting, 0 
otherwise. 

South: South = 1 if student liv^es in southern United States, 0 
otherwise. 
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' There must be some baseline for comparison. 1 use the white male structural equation with the 
understanding that any mis-assignment to tracks for white males is not due to racial or gender 
discrimination as is typically discussed. 
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CHAPTER 4. m\CKING AND WAGES 

This chapter explores the relationship between the quality of schooling, as indicated by high 

school tracks, the accumulation of human capital, and the rental rate for the serNnces of 

human capital. The paper describes the school and work profiles of individuals in the 

different tracks, develops several stylized facts, and analyzes the effect of tracking on the 

rental rate for the services of human capital. Because ability is unobservable, the complex 

relationship between tracking as a technology of human capital production, the eventual 

quality of the ser^nces of the flow of human capital, and labor market outcomes is 

challenging to capture. I adopt an instrumental variables approach, Hausman-Taylor 

estimation procedure that accounts for both the endogeneity of individual abilit\- and the fact 

that neither fixed nor random effects analyses are appropriate. The study concludes that 

track assignment does influence the rental rate for the services of human capital. The value 

of an additional year of schooling is different across tracks. The interaction between 

schooling and tracking has important and subde implications for human capital and wage 

determination that much pre%-ious research in education and labor supply has overlooked. 
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4.1. Introduction 

This essay investigates some of the significant determinants of the rental rate for the 

services of human capital (RRSHQ. In particular, the focus is on how qualitative differences 

in the process of accumulating human capital stock can influence the RRSHC. 

An indi^'idual accumulates human capital throughout her Ufe. As numerous factors 

affect the process of accumulating human capital, numerous factors also affect the quality' of 

the human capital stock that is accumulated by any one indi\adual. 

The human capital production process commences with early life experiences and 

continues through the formal institutions of education and on the job training. The services 

available from any given stock (quantity) of human capital are certainly constrained by the 

quality of that stock. That is, the flow of services of human capital is partially determined by 

the process of producing human capital. 

In particular, differences in the quality of schooling, as reflected in high school 

tracks, may affect the RRSHC. Such differences affect the quality of the human capital stock 

and thus the flow of services from that stock. 

A prevalent assumption in the economics literature is that productivity is a function of 

years of schooling and on the job experience (among other things) and is accurately reflected 

in the RRSHC, in equilibrium (Becker, 1993). This approach treats all years of school 

identically, as it does with all types of experience. However, it is easy enough to observe in 

the real worid that not all years of schooling (OTJT) are the same. 

There are qualitatrre differences in the human capital accximulation process, both during 

the schooling phase and the labor market experience phase. Of course, one cannot always 

measure the qualitative differences in either of these phases. In this case, I focus only on 
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certain measurable differences in quality of schooling, as will be defined below. This chapter 

explores whether or not the quality of schoolings as rejlected in high school tracks, is a significant determinant 

of the RRSHC. The following questions summarize the focus of the study: 

1) Given that then are variations in the production of human capital due to the quality of schooling 

(tracks), does the qualî  of schooling influence the RRSHC? 

2) Is it possible to quantify the impact of the quality of schooling on the RRSHC? Is the influence 

significant? 

In this paper, I focus on describing the effects of tracking. I estimate the effect of 

tracks on wages using panel data, and explore the mechanism by which quality of schooling 

effects the accumulation of human capital and therefore productivity. The remainder of this 

paper addresses the process of accumulating human capital, emphasizing the role of quality 

of schooling. The paper is organized as follows: in Section 4.2, I present the problem and 

motivation for researching it, along with the relevant literature. In Section 4.3, I present 

some stylized facts. Section 4.4 explores the components of human capital accumulation 

and establishes the framework for the model. Section 4.5 presents the model while Section 

4.6 describes its estimation. Finally, Section 4.7 provides conclusions and directions for 

further research. 
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4.2. Problem Statement, Motivation, and Literature 

The very nature of human capital distinguishes it from the analysis of physical capital. In 

particular, die means by which human capital is accumulated will affect the resulting stock of 

human capital. Some differences between human and physical capital as well as their 

implications follow. 

A worker is not separable from her service. A worker embodies the accumulation of 

human capital stock and the quality of the flow of services available from that stock. (In 

dealing with physical capital, one would be able to ignore how that physical capital was 

accumulated). The quality of schooling, insofar as it affects the quality of the flow of 

services, is incorporated in the worker. 

Investments in the improvement of the productivity of the worker can have either an 

immediate or a delayed pay off. This creates difficulties in trying to analyze or measure the 

returns to an investment. In addition, investments to improve the productivitv* of the 

worker often have positive externalities (increased democratic participation, better 

citizenship, lowered crime rates, as well as improved productivity for the w^hole sodetv), 

absent from investments in many forms of physical capital. Due to the private and public 

benefits associated with ameliorating human capital, individuals, their parents, firms, and 

society undertake such investments. 

Another difference between services of human capital and other inputs to 

production is the difficulty' in assessing the potential productivity of a single unit of services 

of human capital Such an assessment would require information about ability, latent talents, 

motivation, propensity to leam, and other unobservable factors. 
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The differences between human and physical capital outlined above, require different 

approaches to the study of the acciamulation process of human and noohuman capital. For 

the remainder of this paper, I focus on how differences in the quality of schooling (which 

are differences in the investment in human capital) may affect the rate of return to the 

services of human capital (RRSHC). 

The investment in the improvement of the productixaty of the worker is an 

investment in the process of accumulating human capital. Each individual has a 'stock' of 

human capital that he accumulates through life experiences, specificallv through education, 

health maintenance and on the job training. The indi\-idual then offers a flow of services of 

his stock of human capital to the firm in return for compensation (financial, pecuniary, and 

psychic). 

Before delving further into the subject of human capital formation, it is necessary to 

clearly define "quality of schooling" as it relates to this study. In many studies, per pupil 

spending determines the quality* of schooling. In a wide range of literature (both economic 

and educational) there have been attempts to quantify the return of an additional dollar spent 

on education (Akin and Garfinkel, 1980, Griliches, 1977). The results have been mixed, 

although there seems to be a general agreement that it depends on how the money is spent 

(i.e. textbooks vs. administration), not just how much money is spent. Card and Kmeger 

(1995) provide a comprehensive review of such studies in the economics literature, and add 

their own study to the literature. A similar review of the education literature on the topic 

can be found in Hedges, T ain and Greenwald (1994). 

However, that is not the "quality" difference to which I refer in rhi!^ case. It is the 

cases that within the same school (i.e. controlling for school choice and spending), different 
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students encounter different degrees of quality in their curriculum. Specifically, students are 

assigned to tracks (defined below), which determine the content and rigor of their education, 

based on a variety of factors. Students experience vasdy different curricula based on track 

assignment. 

I am not implying that the factoids accumulated in high school are necessarily 

relevant to job market outcomes'. I propose that the tracking system that is currendy in 

place, encompasses differences in expectations, pedagogical methodology, pedagogical goals, 

general content and classroom atmosphere, and that these differences could potentially 

indeed influence later economic outcomes. 

Tracking is the assignment of students to classes based on perceived abilit\'. Students 

who seem to have the "same ability" are grouped together. Thus, an advanced track is 

comprised of students w^ho are perceived to be above average, while a remedial track is 

comprised of students who are percei%-ed to be below average. 

American schools have been tracking students throughout this centur\-. At its onset 

educators considered tracking a logical consequence of the burgeoning access to public 

education by the masses. Some say that tracking was a way to ensure the continuation of the 

status quo. The low track would produce workers, mosdy blue collar, and laborers. The 

middle track would produce low — mid level white-collar workers. The high track would 

reproduce high society; upper class students would gain upper class skills. This perception 

was evident in the ciirriculum offered at the time (Bowles and Gintis, 1976). It was also 

evident in the expectations the teachers had of their students. Expectations, the skills 

taught, the teaching techniques, and classroom atmosphere were different firom track to 

track. These differences persist today. 
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Wages are often explained by a combination of schooling and experience as 

measures of skill and productivity. In most wage determination equations, when economists 

consider schooling as a determinant of wages, they tend to treat years of schooling 

(determined via self-selection or assigned exogenously) as though the quantity of schooling 

alone is important. The view that quantity of schooling is paramount is emphasized in 

Spence's (1973) work on signaling. In his work, schooling simply provides a holding ground 

for people who wish to send a signal of their ability to their potential employers. 

I argue that the quality of the curriculum taught in school should also be considered. 

That in fact, if one considers the quality* of curriculum along with the quantity (years of 

schooling, then one has a more complete picture of how schooling influences wages and 

human capital supply decisions. 

It is often stated that years of school capture some of the unobser\-able ability 

characteristics of individuals. This could also be said of "quality" of curriculum or track 

level. It is true that the lower tracks are generally associated with students who do not 

perform well in academic settings. The "academic" track is of course associated with 

students who, in general, are motivated to do well in school. However, there is plenty of 

evidence that tracks are not assigned fairiy and accurately. For example, there is evidence of 

racial discrimination in track assignment (El-Hodiri, 2000). African American and Latino 

males seem to be over assigned to the lower track, controlling for test scores, behavior, and 

grade point average. In addition to racial discrimination in track assignment, it has also been 

observed that students with parents who are more active in their children's school are placed 

in the upper tracks, regardless of student ability. Children from lower socio-economic classes 

are also over assigned to the low^er tracks (Oakes, 1985). One should also consider the fact 
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that if a student comes from a poor quality elementary school, she is more likely to end up in 

the lower track in high school if there's a wide range of quality in the elementary schools 

feeding into the high school. (For example, a student who was not taught fractions because 

the 4'*' grade teacher was not comfortable with fractions is at a distinct disadvantage from the 

student who had access to competent instruction.) Thus it is not the case that tracks are 

formed purely on the basis of abi/ity. 

The idea that tracks are assigned to better serve the different populations is appealing 

on many levels. Arguments that the lower tracks offer students an ennched learning 

environment to cement their basic skills and then move on into higher tracks are simply not 

supported by the tracking literature. Indeed there is much cN-idence to the contrary. 

Students in the lower tracks do not experience significant test score gains. Students do not 

move "up" across tracks in general. There exists a great deal of evidence that lower tracks 

do not promote higher order thinking skills, foster self-confidence, provide a positive 

learning environment, or even help students to approach the same quality and quantity of 

education as their peers (Oakes and Lipton, 1994; Lucas, 1999). These environmental 

differences in the process of human capital formation result in different qualities of the 

human capital stock that an individual accrues. 

In the process of accumulating human capital, individuals interact with the 

institutions around them. They (their parents) choose how many years of schooling, and can 

influence (but do not necessarily choose) the qualit}* of the schooling. Insofar as tracks play 

a role in determining one's labor supply decisions and one's productivity, there are real 

economic consequences associated (especially in productivity and RRSHC) with track 

assignment. 
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4.3. Stylized Facts 

In order to outline and clarify the range of differences in the human capital 

formation and utilization processes that are associated with the quality of schooling, I 

present the following stylized facts and tables based on the data I am using (1450 males who 

were in high school in 1979 from National Longitudinal Survey of Youth 1979 data set). 

My research supports the following groups of stylized facts: 

Group I: Schooling decisions vary by track. 

Group II: Tracks are correlated with segments of the labor market. 

Group III: Services of human capital Supply Decisions (hours) vary by track. 

Group rV: Wage rates and wage growth rates var\- by track. 

Group 1: Schooling decisions varv' by track. 

/. The duration of schooling is shorterfor lower track students. 

Individuals that are in the lowest track complete less school than do their 

counterparts in higher tracks. This is evidenced in the first two tables. Table 4.1, 

Level of Education Attained by Track, shows that students in the lower track 

leave the education system with greater frequency after attaining at best a high 

school diploma (or GED) than students in the two other tracks. 85.53% of 

students in the lowest track end their schooling with a high school diploma, its 

equivalency, or less. About 25% of low track students do not complete high 

school. The general track students experience a higher high school completion 

rate (90%) but many (62.31%) leave the education scene after attaining a diplotna 

or equivalency. The highest track smdents, as expected, stav in school longer and 
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attain higher degrees: only 4.3% never finish high school, and more than 50% 

attain a Bachelor's degree or higher. 

Table 4.1. Level of Education Anained by Track 

Highest Degree Earaed Low General Academic 
No degree 25.42 10.17 4.32 
HS Diploma 59.22 55.14 30.25 
GED 10.89 7.17 0.00 
AA 2.79 7.28 6.79 
HS 0.00 0.43 1.85 
BA/BS 1.40 16.49 35.80 
MA>IS,MBA.MSW 0.28 2.25 16.05 
Doctorate 0.00 0.21 1.23 
MDJD.DDS 0.00 0.86 3.70 

2. The school! work decisions an different according to tracks. Low track students are more likely 

to work long hours at an early age. 

Table 4.2 shows school and employment status by track. A few interesting 

patterns emerge. The students in the lower track are more likely to work full 

time (more than 35 hours per week) while still in high school. For example, in 

1982, of the low track students who were in high school, 35% worked full time. 

From the general track, 28% worked fiili time while attending high school, and 

only 20% of those in the academic track worked more than 35 hours per week. 

Also, the percent of students who are working part time or less is higher for 

those in the lower tracks throughout the survey. 
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Table 4.2: School and Employment Status by Track for Select Years 

Employment and Schooling Status 
Low 
Track 

General 
Track 

Academic 
Track 

1982 

Not in school, not workine 5.66 3.44 4.03 

1982 

Not In school, workine part time 5.28 2.69 1.61 

1982 

Not in school, workine full-time 26.42 19.13 5.65 

1982 
In hieh school, not workine 13.21 11.36 9.68 

1982 
In hieh school, workine part time 23.40 26.46 29.84 

1982 

in hieh school, workine full-time 18.87 13.90 9.68 

1982 

Colleee, not working 0.75 2.69 1.61 

1982 

Colleee, workine part time 3.40 10.76 20.97 

1982 

Colleee, workine full time 3.02 9.57 16.94 

1984 

Not in school, workine part time 10.57 7.49 3.82 

1984 

Not in school, workine full-time 74.34 43.66 15.27 

1984 
In high school, not working 1.89 0.72 0.00 

1984 In hieh school, workine part time 1.89 0.43 0.00 1984 
In hieh school, workine full-time 1.51 1.01 0.00 

1984 

Colleee, workine part time 3.40 20.46 38.17 

1984 

Colleee, workine full time 6.42 26.22 42.75 

1986 

Not in school, workine part time 8.56 5.58 5.08 

1986 
Not in school, workine full-time 89.38 86.51 72.88 

1986 In high school, not working 0.00 0.18 0.00 1986 
College, workine part time 1.03 3.06 6.78 

1986 

Colleee, workine full time 1.03 4.68 15.25 

1988 
Not in school, workine part time 5.37 4.55 3.57 

1988 Not in school, workine full-time 91.22 81.82 69.05 1988 
Colleee, workine part time 0.49 1.27 1.19 

1988 

Colleee, workine full time 2.93 12.36 26.19 

1990 

Not in srhnnl. not wnrkinff 0.00 0.15 0.00 

1990 
Not in school, workine part time 3.27 3.41 0.85 

1990 Not in school, workine full-time 92.99 91.11 86.32 1990 
College, working part time 1.40 0.15 1.71 

1990 

College, working full time 2.34 5.19 11.11 

1992 

Not in school, not workine 0.00 0.16 0.00 

1992 
Not in school, workine part time 6.38 4.75 3.48 

1992 Not in school, workine full-time 91.49 89.56 86.09 1992 
Colleee, workine part time 0.53 0.79 2.61 

1992 

Colleee, workine full time 1.60 4.75 7.83 

1994 
Not in school, not working 5.24 2.99 1.64 

1994 Not in school, working full time 92.67 89.97 90.16 1994 
College, working part time 0.00 1.20 0.82 

1994 

College, working full time 2.09 5.84 7.38 

1996 
Not in school, not workine 5.24 2.99 1.64 

1996 Not in school, workine full time 92.67 89.97 90.16 1996 
Colleee, workine part time 0.00 1.20 0.82 

1996 

Colleee, workine full time 2.09 5.84 7.38 
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Group II; Tracks are correlated with segments of the labor market. 

/. Members of the lower track are more likely to work in blue collar / low skilljobs. 

Table 4.3 examines the frequency of both full time employment and of blue-

collar employment across tracks. Of those who report what kind of work they 

do, those from the lower tracks are also in the "lower" segment of the labor 

market. Between 50 and 60 percent of those in the lower track report working 

blue collar / low skill jobs throughout the survey. This number seems 

independent of how many are working fiall time. On the other hand, for both 

the general track and the academic track the percent of individuals working blue-

collar jobs drops as more people work fiill time. For the general track the 

percent of people in lower skill jobs ranges from 32 to 40 percent. For the 

academic track, the range is from 15 to 33 percent. In any year where more than 

one third of the academic track is working fiiU time, we find no more than 18% 

working in blue-collar occupations. 

This is in line with our preconceived nodons of the way things work. It 

seems that if higher tracks take in high ability students and at the same time high 

ability students probably pursue more educadon, then thev are less likelv to be in 

the lower — skilled segment of the labor market. On the other hand, it could be 

argued that people with a wide range of abilides leam "more valuable skills" in 

the high track and are thus more likely to pursue a higher educadon and also are 

more likely to demonstrate "more valued" traits (Oakes, 1985), such as decision 

making, critical thinking, etc. 
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Table 4.3. Labor Profile 
Year Low Track General Track Academic Track Year 

% Blue Collar % Full time % Blue Collar % Full 
time 

% Blue 
Collar 

% Full 
time 

1982 49 13 41 13 33 4 
1984 54 35 38 27 25 14 
1986 58 54 42 45 22 32 
1988 57 66 40 61 18 61 
1990 57 71 34 72 18 81 
1992 51 66 37 72 17 82 
1994 46 66 32 75 17 84 
1996 51 74 33 77 15 88 

Group III. Labor Supply Decisions (hours) vary by track. 

/. Honrs worked perjear are greater for students in the lower tracks in the early years of the 

surv .̂ 

Of those who are working in the early years of the NLSY data, people from 

the lower track tend to work longer hours early on - both because they quit 

school earlier and because they work longer hours while in school. Looking at 

Table 4.4, for example in 1984, working students from the lowest track report 

working an average of 1154 hours per year (22 hours per week), w^hile students in 

the general track work 1063 hours per year (20 hours/ week) and those from the 

academic track work only 835 hours per year (16 hours/week). Much of the 

difference can probably be explained by the fact that so many people from the 

academic crack are still in school in 1984. 

2. Hours worked per year are greaterfor students in the higher tracks later in the surv .̂ 

Again, looking at Table 4.4, one can see that in the later years, those from the 

higher track work more hours on average than others. In 1994, individuals for 

the lower track work an average of 1852 hours per year (35.6 hours per week). 
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compared to the general track's yearly average of 2005 (38.6 hours/week), and an 

average of 2250 hours per year (43.3 hours /week) from the academic track. 

These numbers fit well with labor theory, as we expect the wage rate for those 

from the higher track to be greater. 

Table 4.4. Average Hours per Calendar Year by Track 
Year Low Track General Track Academic Track 
1982 773 802 706 
1984 1154 1063 835 
1986 1595 1411 1201 
1988 1801 1733 1678 
1990 1859 1922 2097 
1992 1793 1937 2113 
1994 1852 2005 2250 
1996 2014 2103 2343 

i. 11  ̂ordersfrom the higher educational tracks experience fewer periods of unemployment. 

As can be seen in Table 4.5, the number of weeks unemployed is generally 

greater for individuals from the low^er tracks. Table 4.5 shows that throughout 

the survey years, those in the lower track average a greater number of weeks 

unemployed. In this table, unemployment is defined in the usual way, actively 

seeking but not finding employment. In addidon, those classified as "low track" 

report periods of unemplovTiient more firequendy (more individuals report some 

unemployment). For example, in 1992, 28% of low^ track individuals reported 

some unemployment, compared to 20% and 15% of those in the general track 

and academic track respectively. 
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Table 4.S; Unemployment 
Year Low Track General Track Academic Track Year 

Average # 
weeks 

unemployed 

% reporting some 
unemployment 

Average # 
weeks 

unemployed 

% reporting 
some 

unemployme 
nt 

Average # 
weeks 

unemployed 

% reporting 
some 

unemployme 
nt 

1982 8.7 55 5.6 45 2.9 43 
1984 9.3 56 5.9 41 3.3 35 
1986 6 40 4.6 34 2.3 26 
1988 3.9 31 3.1 24 2.3 17 
1990 3.5 26 2 18 .8 12 
1992 4.3 28 3 20 2.3 15 
1994 3.2 23 2.4 18 2.3 10 
1996 1.9 27 1.9 17 1.1 14 

Group rV^: Wage rates and wage growth rates var\' by track. 

/. Hourly wages of low-track students are initiallj higher than those of their peers. 

Inirially, more students in the lower track are working, and both their hours 

and their hourly wages are higher than that of their counterparts in the general 

and academic tracks. Perhaps some of the early wage difference comes from 

accumulated experience for the lower track students. From 1985 to 1991 

students from the lowest track have an average of 0.35 to 0.75 (15''''o — 23°'b) 

more years of experience than smdents from the high track. However, as those 

in the higher track drift into the workforce from school, becoming fiiU time 

wage earners, the wages of the upper track students soon surpass those of the 

lower and middle track. This finding is in agreement with previous work profiles 

where income differences narrow as those who invest more in their human 

capital graduate, and then widen as their investments pay off (Mincer, 1997). 

Tables 4.6 and 4.7 show the average hourly wages by track, from 1980 to 1996. 

Table 4.6 is in nominal dollars and Table 4.7 displays the same data in 1990 

dollars. 



Table 4.6. Average Hourly Wages (nominal) 

AVERAGE WAGES (STD DEV) • 
NOMINAL 

LOW 
TRACK 

GENERAL 
TRACK 

ACADEMIC 
TRACK 

YEAR N MEAN N MEAN N MEAN 
1980 170 3.29 

(1.4) 
438 3.25 

(1.63) 
76 2.98 

(.81) 

1982 256 3.88 
(1.85) 

717 4.23 
(2.14) 

129 4.03 
(1.81) 

1984 271 5.06 
(2.02) 

684 5.12 
(2.82) 

129 4.85 
(2.5) 

1986 289 5.92 
(2.89) 

711 6.34 
(2.85) 

128 6.88 
(3.68) 

1987 276 6.87 
(4.21) 

731 7.77 
(4.92) 

128 8.76 
(5.49) 

1988 286 7.22 
(3.36) 

756 8.72 
(5.37) 

130 10.57 
(5.8) 

1989 290 7.56 
(3.71) 

767 9.19 
(4.64) 

131 11.82 
(5.98) 

1990 281 8.44 
(4,53) 

758 10.45 
(5.79) 

134 12.58 
(6.0) 

1991 240 9.31 
(5.97) 

693 10.81 
(5.52) 

124 13.14 
(6.0) 

1992 249 9.70 
(7.12) 

693 11.25 
(5.52) 

123 14.26 
(8.07) 

1993 242 9.75 
(6.43) 

695 12.28 
(10.2) 

121 14.68 
(8.48) 

1994 236 10.07 
(5.4) 

694 13.43 
(10.04) 

125 18.39 
(19.81) 

1996 246 11.31 
(6.37) 

689 15.36 
(11.04) 

118 19J2 
(12.25) 

1998 239 12.49 
(7.25) 

668 17.90 
(27.37) 

114 25.70 
(21.24) 
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Table 4.7. AVERAGE WAGES - Real (1990 doUars) 
AVERAGE WAGES - REAL -1990 dollars 

LOW GENERAL ACADEMIC 
TRACK TRACK TRACK 

YEAR N MEAN N MEAN N MEAN 
1980 170 5.22 438 5.17 76 4.74 
1982 256 5.24 717 5.71 129 5.43 
1984 271 6.36 684 6.45 129 6.1 
1986 289 7.04 711 7.55 128 8.18 
1987 276 7.9 731 8.93 128 10.07 
1988 286 7.94 756 9.58 130 11.62 
1989 290 7.93 767 9.64 131 12.4 
1990 281 8.44 758 10.45 134 12.58 
1991 240 8.93 693 10.37 124 12.61 
1992 249 9.01 693 10.46 123 13.26 
1993 242 8.77 695 11.05 121 13.21 
1994 236 8.86 694 11.82 125 16.18 
1996 246 9.38 689 12.75 118 16.2 

2. Individuals in the lower (rack have wages that tend to be more clustered around the relevant 

minimum wage. 

Table 4.8 shows how individuals fare reladve to minimum wage, by track. It's 

interesting as it outlines how different track members fare through dme. Those 

in the lower track accept wages at or below^ minimum about twice as often as 

those in the higher tracks. And about 25% of those in the lo\v er track accept 

wages less than or equal to 1.5 times the minimum wage throughout the years. 

In comparison, this number drops steadily for people in the general and 

academic tracks. 

Again the direction of causation remains unclear. Is the tracking system 

enhancing these differences or is it independent of these differences that are 

indeed caused by differences in innate ability? 
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Table 4.8. Hourly Wage Relative to Minimuni Wage by Track for Selected Years 

Year 
Average Hourly Wage 
Range Relative to 
Minimum Wage (MW) 

Low General Acac emic 
Year 

Average Hourly Wage 
Range Relative to 
Minimum Wage (MW) 

Percent Cum. 
Percent 

Percent Cum. 
Percent 

Percent Cum. 
Percent 

1982 
MW = 3.35 

Less than /equal to MW 41.02 41.02 34.59 34.59 3933 39.53 
1982 
MW = 3.35 

MWto 1.5 MW 47.27 88J8 47.00 81.59 51.16 90.70 1982 
MW = 3.35 1.5 MWto4MW 11.33 99.61 17.29 98.88 833 99.22 
1982 
MW = 3.35 

Greater than 4 MW 0.39 100.00 1.12 100.00 0.78 100.00 

1984 
MW = 3.35 

Less than /equal to MW 1936 19.56 19.15 19.15 22.48 22.48 
1984 
MW = 3.35 

MWto 1.5  MW 45.02 64.58 4439 63.74 49.61 72.09 1984 
MW = 3.35 1.5 MWto4MW 33.95 98.52 34.94 98.68 26.36 98.45 
1984 
MW = 3.35 

Greater than 4 MW 1.48 100.00 1.32 100.00 1.55 100.00 

1986 
MW = 3.35 

E-ess than /equal to MW 10.38 10J8 7.59 7.59 8.59 8.59 
1986 
MW = 3.35 

MWto 1.5  MW 38.75 49.13 33.33 40.93 27.34 35.94 1986 
MW = 3.35 L5 MWto4MW 48.79 97.92 55.98 96.91 60.16 96.09 
1986 
MW = 3.35 

Greater than 4 MW 2.08 100.00 3.0 100.00 3.91 100.00 

1988 
MW = 3.35 

Less than /equal to MW 4.20 4.20 2.91 2.91 2.31 2J1 
1988 
MW = 3.35 

MWto 1.5  MW 24.48 28.67 17.46 20J7 6.92 9.23 1988 
MW = 3.35 1.5 MWto4MW 67.13 95.80 67.06 87.43 66.15 75J8 
1988 
MW = 3.35 

Greater than 4 MW 4.20 100.00 1237 100.00 24.62 100.00 

1990 
MW = 3.80 

Less than /equal to MW 4.27 4.27 1.98 1.98 1.49 1.49 
1990 
MW = 3.80 

MWto 1.5  MW 1957 23.84 13.98 15.96 7.46 8.96 1990 
MW = 3.80 1.5 MWto4 MW 70.46 94J1 70.05 86.02 64.18 73.13 
1990 
MW = 3.80 

Greater than 4 MW 5.69 100.00 13.98 100.00 26.87 100.00 

1992 
MW = 4.25 

Less than /equal to MW 4.02 4.02 3.75 3.75 1.63 1.63 
1992 
MW = 4.25 

MWto 1.5  MW 22.49 26.51 14.72 18.47 8.94 10.57 1992 
MW = 4.25 1.5 MWto4MW 67.07 93.57 67.24 85.71 63.41 73.98 
1992 
MW = 4.25 

Greater than 4 MW 6.43 100.00 14.29 100.00 26.02 100.00 

1994 
MW = 4.25 

Less than /equal to MW 4.66 4.66 1.30 1J2 
1994 
MW = 4.25 

MWto 1.5  MW 18.64 23 JI 11.96 13.26 5.60 5.60 1994 
MW = 4.25 1.5 MWto4MW 6633 89.83 66.43 79.68 54.40 60.00 
1994 
MW = 4.25 

Greater than 4 MW 10.17 100.00 20.32 100.00 40.00 100.00 

1996 
MW = 4.75 

Less than /equal to MW 2.85 2.85 1.60 1.60 0.85 0.85 
1996 
MW = 4.75 

MWto 1.5  MW 13.41 16.26 8.56 10.16 3.39 4.24 1996 
MW = 4.75 1.5 MWto 4 MW 69.92 86.18 60.81 70.97 44.07 48J1 
1996 
MW = 4.75 

Greater than 4 MW 13.82 100.00 29.03 100.00 51.69 100.00 

1998 
MW = 5.15 

Less than /equal to MW 4.18 4.18 234 2.54 2.63 2.63 
1998 
MW = 5.15 

MWto 1.5  MW 19.67 23.85 11.23 13.77 331 6.14 1998 
MW = 5.15 1.5 MWto4MW 6633 90.38 61.83 75.60 45.61 51.75 
1998 
MW = 5.15 

Greater than 4 MW 9.62 100.00 24.40 100.00 48.25 100.00 

3. Hourly wa ŝ grow more slowly for low-track students. 

Table 4.9 shows that over the entire period from 1982 to 1996, the wages of 

those in the higher track grow faster than the wages of the students from the 
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general track, which in mm grow more rapidly than the wages of the students 

&om the lowest track. Each group seems to exhibit at least one period of rapid 

growth, probably as they are finishing school. 

Table Growth rates of real wages by track. 
Average value of wage 
growth 

LOW TRACK GENERAL TRACK ACADEMIC TRACK 

From 1982 - 1996 1.31 (2.17) 2.15 (7.82) 2.58(2.71) 
1982-1983 .31 .34 .13 
1986-1987 .19 .31 .48 
1990-1991 .08 .07 .05 
1993-1994 .1 .12 .26 

4.4. Theoreacal Framework 

Following traditional empirical economics methodolog\% I assume that the observed 

rental rate for this flow of services, like any other price, is an equilibrium price; i.e. I assume 

that no transactions take place outside equilibrium. I also will look at the reduced form of 

the implicit model, so that the other prices have been solved for and hence the EIRSHC is a 

function only of the non-price determinants. 

A. Accumulation of Human Capital: 

The stock of human capital owned by a particular individual is accumulated through 

years (quantity) and quality of education as well as experience on the job market, and general 

maintenance (health, nutrition, etc). Workers invest in their own "human capital stock," 

given the instimtions available to them (schools) and their own initial endowment (ability). 

Workers seek to maximize the expected value of their discounted earning stream over the 

course of their working lives. In so doing, individuals choose how many years of school to 

complete, as well as when to begin on the job training (or when to enter the labor force). 
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Individuals, their families, schools (public institutions), society and firms all share in 

the process of accumulating human capital to an individual. Because individuals face 

different environments and institutions, they accumulate a differentiated stock of human 

capital at each skill level, Le. services of human capital are not homogeneous at a given skill 

level. Differences in the stock of human capital can be attributed to differences in quantity 

and quality of schooling as well as to differences in experience in the labor market. In this 

paper, I focus on education, which is the formal and explicit aspect of human capital 

formation. 

The institutions of education (schools) represent a joint investment by societ\' in 

general, the local community', and the indi%iduals (students) themselves. Thus quality of 

schooling is not fully controlled by the individual. The education production function 

utilizes the following as inputs: student ability, previous schooling, and available resources. 

The output of such a fiinction represents the gross addition to the stock of human capital. 

Thus the net addition to human capital for any individual is a function of the quantity and 

the quality of years of schooling, as well as experience in the job market and general 

maintenance. 

B. Firms: 

When firms hire workers, they, in fact, rent a flow^ of services from the stock of 

human capital. Firms recognize that for any given skill, there is a great deal of differentiation 

in the quality of the stock of human capital, and make their hiring decisions accordinglv. 

Firms may require specific skills in their workers. Some specialized training occurs on the 

job. Firms prefer workers to have some basic foundation in work skills, and in general they 

seek to hire workers who have accumulated such a foundation. The technology of the firm 
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specifies the quantity and quality of human capital needed for the production process. The 

firm tries to ascertain the quality and quantity of human capital in a potential employee 

through the application and interview process. The process of evaluating and ameliorating 

human capital continues throughout the duration of employment. 

C. Equilibrium 

Equilibrium, in this setting, is defined as the market-clearing wage for every 

combination of years and quality of schooling, as well as years of experience." The market 

determines wages such that, in equilibrium, wages reflect the real differences in the flow of 

services available from an accumulation of human capital stock. ' 

D. Instimtional .Vrrangements: Schools and Tracks 

Given these basic parameters, it is critical to specify the role of the primary 

instimtion, schooling, in this model. For example, one could assume equal access to the 

entire spectrum of schools in terms of quality*. We could assume that high qualit)' schools 

might be cosdy but if given perfect credit markets and indi\"idual mobility, we would have a 

situation in which people choose the qualit\' of their education. However, 1 choose not to 

make such assumptions, because they assume away part of the problem that this paper seeks 

to address. 

Instead, let's assume that, at the high school level, public schools are basically 

homogeneous (school A is similar to school B), but there is differentiation in schooling 

quality within the school. (Student j at school A doesn't necessarily encounter the same 

cumculvim as student k at school A). An example of such a case would be found in a town 

that has one high school — while it may have a few middle schools and several elementary 

schook.^ 
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Every school has limited resources to allocate amongst its population. This process 

of resource allocation determines many aspects of schooling, such as: specifying the classes 

taught by each teacher, setting class size, selecting books and other classroom materials, 

assigning students to classes, etc. One method of resource allocation is the assignment of 

teachers to classes. It has been well documented in the education literature that since 

teachers are often paid based primarily on tenure, one performance incentive may be to give 

highly effective teachers the "more advanced" classes (Oakes, Gamoran, and Page, 1992). 

Tracking is an institutional arrangement that contributes to the quality of human 

capital stock. That is to say, indi\'iduals seeking to accumulate human capital stock are aware 

that the quality of their curriculum (as measured here by tracks) partially determines the 

human capital stock they can accumulate in school. 

Given the importance of this contribution to the development of human capital, one 

may ask, how are students currently assigned to classes? It is often the case that students are 

grouped by ability, or tracks. There are several arguments for tracking students. In 

education theory, advocates of tracking state that tracking is fair and accurate, that teachers 

are more effective teaching homogeneous groups, and that students leam better when they 

are with others who are at the same skill level. 

In a recent working paper, El-Hodin (2000) shows that the first line of argument for 

tracking - that it is fair and accurate does not hold. She finds evidence that students are not 

assigned into tracks simply based on skill level, behavior, and previous GPA. El-Hodiri 

(2000) finds a significant over-assignment of Afncan Ampriran and Latino males to the 

lower track when compared to white males, while controlling for test scores, behavior and 

GPA. This result is on par with the education literature on the subject. While this result 
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challenges the one pillar of tracking (that it is fair and accurate), it does not merit an overhaul 

of the tracking system from an economists' point of view. Rather some economists would 

argue that any unfairness in track assignment matters only if track assignment results in real 

measurable differences in school — work — earning choices and consequences. It is precisely 

this issue that I address in this paper. 

A look at the school — work profiles of individuals by track will provide evidence for 

the notion that the lower track students are basically in the "lower track" for employment, 

etc. While none of the st\'lized facts seem out of tune with what we expect, they challenge 

any claim that the lower tracks help students to "catch up" to grade level. These stylized 

facts also help to paint the landscape in which this research takes place. 

It is not my goal to determine whether or not our schools should have tracks. 

Rather, the question of interest is: how does the qualit}* of schooling, as reflected in tracks, 

affect the RRSHC? The remainder of this paper seeks to address this question. 

4.5. Model and Estmiation 

A. Model 

During the formative years, the process of accumulating human capital is a complex 

interaction between an indi\-idual and the schooling emnronment. An individual's net 

addition to the stock of human capital, H„ is a function of level of schooling, S„ quality of 

schooling, Q., and job market experience, J,. Human capital may accumulate to people 

differendy based on their innate ability, a„ for / = 1 to «individuals: 

H„ = ^(Sit,Q.,J„;aj, where t represents a point in time, t = 1.. .T. (1) 

To the degree to which the quality of schooling (as defined by tracks) reflects a 

person's ability, this equation is problematic. Quality of schooling (Q) is a ftmction of 
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parental participation in education, P„ other background characteristics, X,, and a person's 

measured ability. A, — which is allowed to differ from the unobservable innate abilit}'. 

Measured ability, such as an exam, is in turn a fiincdon of true ability and the quantity and 

qualit)' of schooling to date. 

The profit-maximizing firm rents the flow of ser\*ices of the human capital stock as 

detailed in its production function. The technology of the firm specifies the quantities of 

each quality of human capital necessary for the production process, (for example: 600 hours 

of low skill services of human capital per day). In practice, this is a dynamic process based 

on production levels and technological innovations, etc. Assume the firm hires K distinct 

units of physical capital and H distinct units of human capital. Let k represent the v*ector of 

physical capital inputs used by the firm and h that of human capital inputs. The typical firm 

then solves the following optimization problem: 

Q.=^(A.,P.,XJ 

A, ^(®i>Qi.O In l) (3) 

Max p/(Ar,A) — f k —  w h  for k »  0, h  » 0. (4) 

Without loss of generality, assume p = 1- Thus a firm demands an optimal stream of inputs; 

physical capital A*, and human capital. A*, such that 

and dj{k'ji^)/dk^ = /; (5) 
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In equilibnum, there exists a wage for every level of human capital as determined by the 

combination of schooling quality, quantity, and years of experience, H, other services of 

human capital market variables, L, and other individual characteristics. 

ur, = 1F(H,LA0 (6) 

This wage is the market clearing rental price of the flow of services from the human capital 

stock owned by individuals. 

B. Data: 

The data consist of a set of 1450 indi\nduals observed over 13 years, from 1983 to 

1996, taken from the National Longitudinal Survey of Youth (1979 cohort). I selected males 

who had high school transcript information available. This requirement necessitates that the 

youth were in high school at the beginning of the NLSY survey. Thus the individuals in my 

sample are between the ages of 20 and 24 in 1985. 

I first constructed a course-based index to determine "track".' I used the NLS\'79 

High school transcript Survey docximentation to identify and begin classifying the courses. 

In order to classify the courses, I used a method similar to that of Lucas (1999). Lucas 

assigned each course a rating (1 to 5), where one corresponds to a remedial course and five 

corresponds to an "elite college" prep course. He then averaged the course ratings and 

determined the track of the student. I classified courses as; remedial, vocational, general or 

academic. Some courses were fairly easy to classify, as they had telltale descriptors (Remedial 

Math or Honors English), while other courses required that I rely more on mv personal 

experience as an educator and a student (Algebra II is an advanced course for a 9'*' grader 

but not for a senior). I also used current course (and track) description information 

provided by some Phoenix schools to guide me in the process of classifying "borderline" 
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courses. Basically, if I had some doubt about a course after exhausting the three methods 

above, I classified the course as "generaL" For example, I have never taught or been taught 

"Eastern European History", nor did I find it in the school catalogs that I had. It was 

probably a general/honors class, and I classified it as general. I then tallied the number of 

courses each student took in each classification, and the number of courses each student 

took over all. I then considered the percentage of courses in each track as an indicator of 

track placement. I found that most students had the majorit)' of their courses in the general 

track. Upon fiirther examination of the data, I realized that I had classified (righdy) most 

elecaves (music, physical education, art) as general. 

In order to get a more acaorate view of the degree of rigor of the curriculum, I 

considered only the core classes of English, Science, Math, and Social Studies. The index 

was thus constructed as follows: 

In order to be classified as being in the academic track, a smdent must have 

completed at least 70% of his core courses in the academic category (and no remedial 

courses among the remaining 30%), and accumulated at least 3 math, 3 English, 2 science 

and 2 social studies credits. 

In order to be classified as a low track smdent, more than 50% of a student's core 

courses must have been taken at the remedial or vocational levels. None of these students 

had earned credits firom courses classified as academic. Students who were neither classified 

as being in the academic track nor the lower track were classified as general. Using fhi?; 

course based index, approximately 11% of students are in the academic track, 65% are in the 

general track and 24% are in the lower crack. 
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C. Esrimarion 

In order to make full use of the nchness of the data, I choose to exploit both the time 

series and the cross sectional attributes of my data. Like many panels, I have a fairly large 

number of individuals (1450) observed over a fairly short number of years. Since I do not 

have observations for all those years, I work with an unbalanced panel. As is well 

documented, an unbalanced panel still provides me with more efficient estimates than a 

series of cross secdons because the aspect of following the same indixaduals over time is lost 

with a series of cross sections. 

A person's abilit\- cannot be observed explicidy. Many studies have used a particular 

score (ASVAB is very popular), but any score based on information that could be 

accimiulated in school reflects a student's curriculum quality. 1 assume that track is based on 

ability (and other factors); and that abilit\', as it is measured by a test taken at time T, is based 

in turn on innate ability and quality of schooling up to time T. Let T be the number of time 

periods and iV the number of indixnduals in the following system of equations: 

W = t = l,...,rand / = 

Q.=^(A„P.,XJ (7) 

Measured ability stronglv depends on one's history of schooling, as well as one's innate 

ability. If I were to estimate the first two equations alone, I would not be able to isolate the 

effects of track, for surely whether or not one has been exposed to algebra influences one's 

measured ability, such as the ASVAB score. In turn, making sense of the contribution of 

observable and unobservable characteristics requires knowledge about the quality of 
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education a student has received at the primary level. Estimation of this last equadon 

therefore requires explicit knowledge about a person's schooling histor\% and such data is not 

available in the NLSY '79 data set. Therefore, I instead choose to control for ability in the 

wage equadon by using the parents highest degree of educarion. In my data 1 find that the 

highest grade completed by a parent is indeed positively correlated with such a test as the 

ASVAB, so it is a reasonable control for ability. 

To measure the effects of quality of schooling as a factor of the process of accumulating 

human capital on the RRSHC, one must make some assumptions about the form of the 

relationship between wages and their determinants. I assume the following relationship: 

_ X3 - /.•: ~ c 22/ — e 

or equivalendy. 

In /f,, = Xp + Zy + e, u/ith (8) 

e,, = a, + n.t. 

where X is a matrix of independent %-ariables that vary over time and Z contains those 

characteristics that are time-invariant. In particular, X contains: weeks unemployed (lagged), 

whether or not an individual held a blue or white collar job, poverty status, local 

unemployment rates, experience, experience squared, and the highest grade completed by 

the individual The time invariant variables in Z include the highest grade completed bv the 

parent, the track of the smdent, and dummy variables indicating race, living in the south 

during high school, living with both parents at age 14. The error term, e, is comprised of 

two factors, one of w^hich is time-invariant, a„ and another that varies across rimp and 
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individuals, t],,. I assume diat the only correlation between the independent variables (in X 

or Z) and e occurs through a, in my model, which represents unobservable innate ability. 

In estimating the above equation as a random effects model®, I quickly encounter an 

endogeneity problem, as tracks and highest grade completed are surely correlated with itmate 

ability'. Thus I call upon a set of instrumental variables to allow for consistent and 

asymptotically efficient estimates of p and y. This particular method of instrumentation and 

estimation, developed by Hausman and Taylor (Eionometma, 1981), uses the means (across 

time) of the time-variant variables and deviations from the means of the time-variant 

variables as instruments for the variables assumed to be correlated with irmate ability (aj. 

The Hausman-Taylor (HT) estimation requires the following prior information: 

plim^_ N ' (X„,aO = 0, plim^_ N ' (Z,„aJ = 0 (9) 

plim^_^ N ' (X;^„aJ = plim^_^ N ' 

This information, based on theorv and empirical evidence, translates into knowing a priori 

those factors that are correlated with innate ability and those which are not. In this case, the 

independent variables that are most likely correlated with innate ability are: track assignment, 

highest grade completed by individual, highest grade completed by parent. These variables, 

with the exception of highest grade completed by an individual, are time-invariant" (elements 

ofZ). 

In particular, I have the following breakdown of variables^ Let Z, be a matrix of 

time-invariant variables that are not correlated with the unobserved a„ while Z, contains the 

time-invariant variables that are correlated with a,. Similarly, X, is a matrix of time-variant 
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independent variables uncorrelated with a, and X, contains those variables correlated with a, 

that vary over time. 

Zi = Constant, Both parents, Povertj' Status (during high school). White, South 

Z2 = Highest grade completed by parents. Low Track 

Xi = Weeks unemployed (lagged one year). Blue or white collar classification. 

Experience, Experience Squared, Local Unemployment Rate'" 

Xj = HGChj, HGCg,„, HGCfc,. E-Iighest Grade Completed * 0,1 track dummies 

A necessary condition for identification of the equation is that the number of 

exogenous time varvnng variables is as least as great as the number of endogenous time 

invariant variables. This condition is satisfied, as the number of v-ariables in X, (5) is greater 

than the number of %-ariables in Z, (2). 

2SLS provides consistent and asymptotically efficient estimates of both p and y in 

the following: 

In a*,, = Xp + Zy + e, m/h (10) 

e,, = a, + 

given 

plimj,_^N '(X,^„aJ = 0, plim^_^ N ' (Z,„a^ = 0 

plim^_^ N ' (X;;^„aJ = h„ plim^^x N ' (Z^.a^ = 

In order to capture die interplay of track and highest grade completed, I create the 

following "indicator" variables: 



HGCt = d„ HGC, where k = I to 3, j = I to 3, I = 1 to n (11) 

and d,j = 1 if j=k, and 0 otherwise. 

Given this construction, I am able to see how years of schooling affect the students from 

each track. That is, if there were no difference in one more year of schooling between 

tracks, one would expect the coefficients of HGC,^ to be the same across tracks. 

The results of the regressions are reported in Table 4.10. As expected, higher tracks are 

consistendy associated with higher wage levels. There are positive returns to being in the 

higher track, even when one controls for ability. These returns reflect the difference in the 

quality of human capital accumulated during the early stages of the human capital production 

function. 

Table 4.10: Ret •ression Results 
Variable Parameter 

Estimates 
(SE) 

Intercept 4.960784 
0.050349 

hgChi 0.061145 
0.003665 

^S^gen 0.057256 
0.003639 

HGCio 0.048041 
0.003872 

bluel 0.021960 
0.008882 

bothpari -0.01993 
0.009681 

expert 0.077724 
0.002849 

expsqrl -0.00219 
0.000151 

wumplgl -0.00189 
0.000497 

higrparl 0.062207 
0.004206 

sthavgl -0.08627 
0.008950 

whtsl 0.016348 
0.009241 

Adj R-Sq 0.26689 
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The signs of die coefficients in the regression tend to be in line with what is expected. 

The exception is that the sign for the dummy variable bothparl (value of I if student lived 

with both parents) is negative, where one would expect it to be positive. In addition the sign 

for the dummy variable bluet (value of 1 if individual worked a blue collar job) is positive. 

However in a regression taking only the latter years available, the sign of this variable 

reverses. This is in line uith economic theory that low skiU jobs require less on-the-job 

training and therefore offer a higher rate of return than a position that requires extensive on-

the-job training. 

4.6. Conclusion 

This study shows that the rate of return to the ser\'ices of human capital (RRSHQ is 

influenced by the quality- of schooling, as measured by tracks. The influence is significant 

(statistically). The differences in the process of human capital production translate into 

differences in the quality of human capital stock accrued to an individual. In turn the quality 

of the flow of services from the human capital stock is affected. Thus smdents, according to 

their track position and other factors, rationally anticipate different rates of return for the 

services of human capital. These differences in anticipated rates of return may help explain 

some of the optimal schooling and labor supply decisions made by young people. 

In particular, young people deciding on their optimal levels of education may choose to 

complete the schooling process early, based entirely or partially on the notion that being in 

the lower track does not provide skills that translate into economic rewards (specificallv into 

a higher RR5HC), regardless of the smdent's ability. In rhis case, I expect young people in 

the lower tracks to drop out of high school with a greater frequency than those in the upper 
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tracks, controlling for ability. Being in the lower track in school seems to translate into being 

in the lower track in a work environment as well. 

The decision to drop out of high school (optimal schooling has been widely studied in 

economics and education. The decision to drop out is both a social decision and a private 

decision, as Akerlof (1997) points out. I think tracking affects both aspects of the decision. 

As shown throughout the paper, tracking influences the quality of schooling that a student 

experiences, and therefore the RRSHC and other labor market outcomes. Insofar as 

students are likely to associate with others in the same track, tracking partially determines 

who ones peers are. Thus tracking also affects the social aspect of the decision to drop out. 

This topic is researched in another chapter of my dissertation. 

One important issue raised in this paper is the use of achievement as a measure of ability. 

Traditionally economists have used achievement as a proxy for abilit\\ However such an 

approach masks the essential aspects of the role of schooling quality on achievement, hence 

ability. By using achievement to prox%- for abilitv, one can conclude that low "ability" 

students optimally terminate schooling prior to their high "ability-" peers. However, by 

doing so, the researcher misses the role that the school plays in affecting achievement. 

This chapter of my dissertation sought to avoid equating achievement and abilit\', and 

presented a formuladon for separating the two. To successfiilly undertake such an endeavor 

would require extensive school history data. As school history data was not available, I used 

parental highest grade completed as a measure of ability. I think a future study using more 

school history data is warranted. 

Another cridcal issue addressed in this chapter of my dissertation is the standard practice 

economists have used in treating all years of school equally. That is, while there is a 
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significant correlation between years of schooling and wages, this relationship may be further 

explained by specifying the "quality" of the years of schooling. Specifying quality and 

quantity of schooling may provide better predictions of wages and wage growth rates. 

There is great potential for future research in this subject area. The subject seems ripe 

for a carefully planned experiment in which subjects with heterogeneous abilitv are placed 

into learning groups that reflect the learning envirotmient of high school tracks. Such an 

experiment could mimic the above environment but allow the researcher to explicitly control 

for ability in a narrowly defined context. 

This paper has analyzed the differences in labor market outcomes given differences in 

the qualit\' of schooling as defined by tracks. To add to the debate about whether or not 

tracking should persist in American schools, it would be interesting to analvze the labor 

market outcomes of smdents who were educated in a non-tracked envirotmient. The 

National Educational Longitudinal Survey (NELS - 1988) could be a good data source, if 

they continue to follow up on the initial subjects as they make their wav through the labor 

market. 
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' Rivera - Batiz (1992) shows that quantitative skills (or quantitative literacy) are correlated to wages and 
wage growth. This seems to be panicular to math knowledge. 
~ Initial wage might depend on these, whereas wage stream may reflect probability of promotion, etc. 
^ It seems that over time the structure of a wage equation would change, i.e. initially school would be 
important, then 10 years down the line it wouldn't be. 
'* While this assumption does abstract from reality, there must be a limit on the scope of the study and this 
limit suits the available data without compromising the intent of the research. 

^ Student self-reports of track are not reliable and thus reflect a psychological or social perception of track, 
but an inaccurate physical description of track. Administrative assignments of track are more reliable than 
student reports, but are not available in this data set. A course-based index has the advantage of being 
comparable across schools, as well as giving an accurate description of track location. 
' A fixed effects model is unusable here, as the variables of interest are primarily time invariant. 
^ Just to be sure. I tried a Hausman test to test the null hypothesis that the variables in X and Z and 0(i are 
uncorrelated. The Hausman test compares the fixed effects estimator (which is consistent whether or not 
the independent variables and Oi are uncorrelated) and the random effects estimator, which is consistent 
only if that Xii and Oi are uncorrelated. The test statistic, asymptotically distributed as chi-squared with K 
degrees of freedom, can be calculated as: 

where Ws are the estimates of the true covariance matrices. The test statistic. 36.8 with 7 degrees of 

freedom . lead me to reject that.ri, and Oi are uncorrelated at the 0.0001 significance level. 

^ Highest grade completed (HGC) exhibits some variation: I measured the standard deviations (across 
time) and examined the average (across individuals). The average, 0.62. was signiflcantly different from 
zero. A regression considering HGC to be time invariant is available upon request. 
^ This is a listing of all the possible variables I use. although because of some degree of multicollinearity I 
do not use them all at once. 

It could be argued that blue/white collar, weeks unemployed are also correlated with ability. I need some 
time variant exogenous variables. One could obtain geo-code data and try to get some local time variant 
variables out of there. 
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CH.\PTER 5. PEER INFLUENCE ^VND THE DECISION TO DROP OUT 

This chapter explores the relationship between peers and the decision to drop out of high 

school. I begin with presenting case studies, some of which cannot be explained using 

tradidonal economic methodology'. I then submit Akerlofs (1997) social distance model 

with some modificadons to capture the relationship between peers and the decision to drop 

out. I find that using a model that includes peer influence can better predict at risk smdents. 

This has direct policy implications, especially for retaining students through high schooL 

5.1. Introduction 

Dropping out of high school is a social phenomenon with significant and long 

lasting economic consequences. Traditional economic theorv postulates that indi\4duals 

continue their education right up to the point where the marginal cost of an additional 

moment of school is equal to the marginal benefit. Individuals know their abilities and 

their earning potential, and they stop the schooling investment when they have equated the 

net present value of the costs of education and its associated benefits. The associated 

interest rate is then the internal rate of return to the investment in education. This comes 

from standard human capital theory in the tradition of Gar\- Becker (1964). 

The policy implications of such a theory are that intervention to retain students are a 

bad idea, as intervention would alter a students incentive structure and lead some students 

w^ho would optimally drop out to continue schooling. On the other hand, because of the 

externalities associated with schooling (in particvdar, lower crime participation, more civic 

paracipation), high school completion could be argued to be a desirable goal even in 

traditional economic theory. 
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As pointed out by Manski (1993), finding evidence of specific "peer" effects is tricky 

at best for several reasons. For example, most data sets do not contain information about 

whether smdents (individuals) knew each other. L'sing pre-existing data sets, one can usually 

determine whether or not two individuals lived near each other or attended the same school, 

but determining whether or not they were peers is a much trickier task. To the best of my 

knowledge, a data set including such information, along with ability, high school outcomes, 

labor market outcomes, etc. does not exist. This could mean that the social influence model 

I presented above is simply not testable. However, I can, as does Akerlof, support my 

model by presenting case studies. 

5.2. Case Studies 

Case studies are widely used in many disciplines — in particular in most social 

sciences, although not commonly in the field of economics. However, when one has a 

complex problem that is intractable or econometrically unidentifiable, they seem necessary*. 

These case studies are based on direct experience with high school students in a 

small urban school, in an economically depressed area. Because of the unique situation of 

having known all the students, I can control for many things that are problematic in other 

"peer" group studies. For example, I can control for whether or not the students had the 

same teachers, they did. I can control for whether or not they knew each other as 

acquaintances or fiiends or enemies. If it mattered to someone, I could identify- how much 

"choice" each student had in attending the school. That being said, I am confident that the 

cases that follow are what they claim to be — evidence that peer groups matter. 

In the cases that follow, I draw firom my own experiences as a tnath teacher in a 

small urban school, in an economically depressed area. The school I taught at was a small 
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start up school, aimed at giving students a rigorous education and a way to college. The 

school served a population of teens, most of who were at risk for dropping out. The school 

emphasized building interpersonal relations, strong academics, and creating opportunities for 

students to express and pursue their interests. The teachers knew ev^ery student fairly well. 

The school started with approximately 120 Q'*" graders. In its second year, there were 

about 100 lO'*' graders and 100 — 150 new Q'** graders. Most of the students came from the 

same district or zone (this partially controb for income). Many of the students had been 

rejected from their primary zone school because of previous behavioral or attendance issues 

(this partially addresses school choice). Many of them came to this school after being 

rejected from other schools, but not wanting to attend their zone school (so there could be 

some degree of self selection into smaller schools among that group). The students were bv 

no means the cream of the crop academically, indeed many of them came to our school 

reading below grade level and performing math w^ell below grade level. 

Demographics 

Of the 120 9'*' graders, less than 10% lived with both parents. The majority of students lived 

with their mothers or another relative. Many of the students came from public housing, 

some were homeless, and a few came from families with above poverty line incomes. None 

of the students were from the "middle class" or above. There were no students that 

identified as white in the school. The school was primarily African American and Latino, 

with some first generation Americans from the Caribbean. 

The institute itself changed a great deal in the time I was there. Bv this I mean that 

the curriculum and teaching style went from being very progressive and innovative to being 

much more traditional, structured and tracked. Despite attempts to integrate students, the 
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students divided themselves by race within a gender and to a lesser extent by race between 

genders. That is, African American males and Latino males interacted with each other only 

very superficially. Sports served to unify the students and strengthen bonds to some degree. 

African American females and Latino males tended to excel, or at least display determinarion 

in the quest for a high school diploma. African American males and Latinas did not seem to 

achieve as much academically, nor did they provide each other with support for staying in 

school. 

It is within this context that I give some examples of the cases outlined in the paper 

above. To protect the identities of the students, I refer to them as Anthony, Ben Chris, 

Don, Frank, George, and Hector. The details below come from mv own observations, have 

been reviewed by a colleague who was also familiar with all of the students, and wherever 

possible, review^ed by the students themselves for accuracy (I was able to contact Anthony, 

Ben, Ed, and Frank, but not Chris, George, Don, or Hector). 

Because the school was ver\* small, it is difficult for me to give selection criteria of 

the students in the case studies without giving away their idendties. The students do 

represent t\-pical students firom the school. None of the students in the case studies 

experienced major life changing events during the time I was there. I chose students for 

whom I had a good amount of information from high school and beyond. I also relied on 

the help of a colleague to review the information for accuracy and to provide mote details 

where available. 
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ANTHONY (Latino) 

High Ability, Academically Oriented Peets, Graduate 

Anthony came to this school in the middle of his Q'*" grade-year from a super-sized 

high school. He had been physically threatened at his old school and moved to this school 

for safety reasons. In his previous high school, he had been in the general track and had 

been doing weU, but not excelling. He had not been on the typical college bound track of 4 

math, 4 English, 3 science, and 3 social studies and 2 foreign languages. Our school had 

everyone on that track with some students getting extra help in deficiency areas and some 

students in accelerated math. Anthony quickly befriended other Latinos. 

Having come from a big school, Anthony noticed the different environment of a 

small school and took full advantage of his opportunity to leam. He worked hard and w^as 

soon taking advanced math, and excelling in his other classes as well. He had good study 

skills and good organizational skills; all he needed was direction. Anthony knew many 

students in the school, but his primary- cohort consisted of the other Latino males and 

African American females that were in the more advanced math track (there was no tracking 

for other disciplines). Anthony completed his college bound curriculum. Everyone in his 

immediate peer group graduated, as did Anthony. 

He is scheduled to graduate from a 4-year university. Anthony is smdying a hard 

science (as opposed to a social science), and is fully funded by a program that gets 

academically promising students on the graduate school track. 
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Ben (Latino) 

High Ability, Non-academically Oriented Peers, Dropout 

Ben was very bright and very well prepared for school. He loved to read and write, 

and he was a good student. Reading seemed to be an escape for Ben, while writing was his 

chance to analyze and synthesize all the different aspects of life that he experienced. In a 

different set of circumstances, Ben would have been the editor of the school newspaper, the 

captain of the debate team. Needless to say, Ben had an easy time passing classes, despite 

slighdy erratic attendance patterns. In Q'"* grade, Ben's grades were primarily B's. 

Ben had a handfiil of close friends in school. The in-school group Ben associated 

with was made up primarily of the "tough" crowd. Outside of school, Ben worked and had 

older friends that had dropped out of school. Ben lived in at least two distinct worlds; his 

peer group was consistent with his projected image, his academic persona reflected his 

potential. He drifted between the two worlds seamlessly his freshman year. 

Over time, Ben's atrimde towards schoolwork and structure changed. His approach 

to school became hostile or resentfiil. Ben missed more and more days of school, and 

dropped out after failing most of his 10'"' grade classes. During this time, he still read avidly, 

and his writing was still a form of self-expression, but he was no longer able to synthesize 

the two worids, successfiilly. Ben was advised to take the GED or attend a vocational 

school, but he refused to do either. Ben did keep the same job through 9* and 10* grade. 

Chris (African American) 

High Ability, Academically Oriented Peers, Graduate 

Chris was bright and hard working. He rarely missed a homework assignment and 

rarely missed school. He did well in every field, except that he didn't like writing so much. 
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His primary peer group consisted of successful African American females and another highly 

motivated Afiican American male. Chris was focused on academic success. He kept that 

focus. He was able to succeed in his classes and pass the regent's exams. 

Chris was curious and asked many questions. Other male students often teased him, 

but his peers encouraged him, smdied with him, and insulated him. Chris went on to college 

and fulfilled one of his dreams, studying in Afidca. Chris has graduated college and I've 

heard he is in graduate school. 

DON (African American) 

High Ability, Non-academically Oriented Peers, Dropout 

Don was full of academic potential. Don began as a Q'*" grader at our school. He 

had been a decent student o%-er all, but his middle school grades were not impressive. Don 

was very soft-spoken in class, although he was not approachable. Through his writing 

(journals) and cartoons and his work, I knew he was a ver\' intelligent smdent, capable of 

excelling. He didn't. He and I talked a lot about the right thing to do, and his talents, but he 

preferred to be in his social group, which was very tough and very tight knit, like family. 

Whenever it came to a choice of actions, Don took the road that would bring him 

closer to his friends, rather than the road that a teacher would have recommended for 

academic success. Whenever he took a math test he would easily pass, sometimes get an A. 

This was done without any homework or studying, and while missing qiiite a bit of school — 

skipping classes, in the office for disciplinary reasons. He also had an aptitude for science 

and history and easily glided through those exams, when he showed up. 

For Don, graduating high school was not a priority. Instead, although his payoff 

could have been great, Don considered his life expectancy would be about 25 years and that 
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society would not reward his efforts to "achieve" as much as his social group would reward 

his efforts to "deviate" from the social mean. Don stopped attending school after his 10'*' 

grade year. 

Ed (Latino) 

Low Ability (low preparation). Academically Oriented Peers, Graduate 

Ed was a walking sports almanac. Ed could recite facts about baseball, any statistics, 

and could do basic math as long as it was phrased as a sports question. Mosdv, he was 

perceived to be goofy, never serious, always laughing. He had gone to numerous schools 

over his lifetime and had spent a great deal of time out of school too. He lacked basic skills, 

although there was nothing specific one could pinpoint (i.e. he could read, write, do basic 

math, knew some basic facts with respect to history and science). In many ways, Ed was a 

high drop out risk; he was poor, poorly prepared for school, had bad grades, homeless, 

lacked adequate clothing and medical care, and came from a broken home. 

Ed did not pass all his 9'*' grade classes. In the classes that he did pass, his grades 

were abysmal. He did make up credits over the summer. In 10''' grade, as the work became 

more challenging, Ed found himself failing most classes. He had never been expected to 

work until he came to our school — in previous years, he had shown up and gotten Cs and 

Ds. In Q*** grade he was a loner and tried to pass by just showing up. Into his 10'*' grade year, 

he became friends with Anthony, and other Latino males who were succeeding in school. 

Schoolwork became more of a priority. He began to pick up some of their organizarional 

skills and began passing his classes. There was a lot of emphasis on completing high school 

in that group. Anthony and one other student from that group were definitely college 

bound, and even those who weren't college bound, expressed that finishing high school was 
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a personal goal. Ed had not previously considered completing high school. However, given 

their positive influence and the support of the school, he graduated and went on to be an 

innovative entrepreneur in the IT industry. He was the first member of his family to 

complete high school. 

Frank (Afitican American) 

Low Ability, Low Preparation, Academically Oriented Peers, Drop Out... 

Frank came to the school as a 16-year old freshman. Frank was 18 half way through 

the sophomore year. At first glance it seems that all his schooling with us was voluntan*, as 

he was over the legal age to drop out. But, Frank was living in a foster care situation where 

the caretaker received money until Frank was 18, as long as he stayed in school. Frank had 

an lEP (Individual Education Plan) that outlined his needs — including a minimum of one 

hour a day where he would see a special education teacher - and a reduced workload (in 

math, social studies, and science) and extended time for test taking. Seriously lacking basic 

skills in math, social studies, and science, Frank was a fairly a\-id reader and a good writer. 

He also had decent study habits. Frank had been in a mosdy "contained" special education 

program during middle school. In high school, Frank was integrated in with the rest of the 

students, for all but one period of the day. 

Frank did well, while struggling with exams and making up for a serious deficiency in 

basic knowledge, he was able to seek extra help and make decent grades. In lO'** grade, 

Frank requested to be re-evaluated for special education so that he would be classified as a 

regular student and have the more stringent graduation requirements. At this point, Frank 

had passed some courses, which he wouldn't have had to pass — given his lEP. At the end 

of 10'*' grade, Frank succeeded in getting the special education label removed. 
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Upon turning 18, Frank had to get an apartment, get a job, and start making some 

decisions about schooling. Frank worked nights doing janitorial work and was often tired in 

class and his absences started to rise. He withdrew socially at school. He passed all but one 

of his 10"'' grade classes, he made up the credit over the summer. (At semester, his lowest 

grade had been a C). 

Frank continued this pattern in ll'*' and 12'*' grade, but fell behind on his credits and 

officially dropped out second semester, senior year, at the age of 20. He could not keep 

everything going at once. His school friends tried to convince him to finish by taking a 

GED or completing the missing credits, but he had drifted away from them and their 

influence was minimal. His new peers were drop outs with no interest in going back to 

school. 

Frank kept his janitorial job. He did not socialize much with his old high school 

fnends and seemed to be going nowhere. Of his primary peer group of 5 fnends, 4 were in 

college and one was in the militar\% all had completed high school. His high school peers 

continued to encourage him to return to school and get a better job. Perhaps seeing his 

former friends succeed gave him hope that he could attain that same level. Ht started 

striving for more. Because of his academic skills, computer skills, and serious work ethic, 

Frank started to get promoted. He got out of his more destructive friendships and stabilized 

his environment. He is now working for a consumer research center and is in charge of 

scheduling employees and has some payroll dudes. 

Frank recendy took and passed some college courses. The college administrators 

have since noticed that he did not have a GED or a diploma, so he was given a battery of 
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tests lieu of the GED, which he passed and was thus admitted to college as a regular student. 

He now lives with some of his high school peers. Frank plans on seeking a two-year degree. 

The case of Frank is a classic example of what positive peers can do. If Frank had 

stayed in a typical school, where special education students were contained, Frank would not 

have had the opportunit)' to meet and know other successful students. He would have been 

exposed to more rigorous curriculum,) and would have probably left school after or during 

10'^' grade. 

George (African American) 

Low ability, Non-academically Oriented Peers, Dropout 

George came to our school as a last resort. He had been rejected from his zone school for 

poor attendance and behavioral problems in pre\nous years. George's incoming grades were 

a mixed bag, in middle school he seemed to always pass, in the lower grades he had done 

well. George did not have an lEP (indi\'idual education plan, signaling a special education 

need). He often skipped classes and never showed up for tests. Through the efforts of the 

school, his mom became more involved in his education. She got George to stay after 

school to take tests in a "less threatening" environment. It soon became apparent that 

George could not read or do any basic math. It was a surprise to all his teachers and to his 

mother, who then wondered why her son had been passed every year. That late in the game, 

there was not much the school could have done to keep George interested academically. He 

did receive some special services while he was learning the basics — teachers allowed him to 

take exams orally, and such. George's peers were the troublemakers of the school, the tough 

crowd. Indeed, George was often an instigator of many negative actions. He was not able 
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to focus long enough on the benefits of education, and chose to stop attending school as 

soon as he was legally able to do so. 

Hector (Latino) 

Low Ability, Low Preparation, Academically Oriented Peers, Graduate 

Hector did not pass the competency tests on his first try (or first two tries). The 

New York Regent's Competency tests are at about an 8* grade level. However, Hector was 

intent on passing his classes, because he wanted to be on the basketball team, and passing 

was essendal to being given an opportunity to play. His peers were other basketball team 

members and other successfiil students. He had a very hard time focusing on schoolwork, 

but would often call or come in for homework help. Hector would give up lunches to 

complete assignments and study for tests. He usually performed abysmally on exams. 

However, he would complete all extra credit, and all assignments and pass all his classes. His 

peers were oriented towards graduation. 

Hector had glided through school reUing primarily on his charm and good 

attendance. He had stayed in basic or remedial courses and had not learned anv decent studv 

skills. The courses he took in high school were more challenging than those to which he had 

previously been exposed. But Hector had positive peer pressure to graduate — in particular 

from his teammates, and he successfully completed high school. 

Upon graduating firom high school. Hector attended a junior college and tried to plav 

basketball at the college level. He completed a two-year program and is gainfiillv emploved 

in the accounting field. He was the first member of his family to attend college. 
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5.3. Model 

How can these students' decisions be explained in the framework of economics? 

Certainly, their decisions affected (and continue to affect) the amount of human capital they 

accumulated and the quality of the flow of services of that human capital. Their decisions to 

stay in school or to drop out of school were based not only on their ability and their 

projections of future earnings (based on ability), but also on the decisions of their peers, and 

their projections of social acceptance. 

Living in a society where one interacts with friends, family, and neighbors compels 

for some decisions to be made with an eye towards the decisions of others in the societ\'. As 

a rule, decisions with social implications are made within the context of social consequence 

or placement. 

There are varying degrees of social decisions, for example, the decision to use illegal 

drugs seems to be made in a social context, with corresponding social implicadons. Imagine 

the following two scenarios: 

a) j's social group consists entirely of the "Just Say No" t\pe of people, and j must 

decide whether or not to use illegal drugs. J will consider his own preferences (how 

the drug will make him feel, risk preferences, etc, described in his utility for illegal 

drug use: U|(d^, where u, denotes j's utilitv fiincrion and d, denotes j's choice of the 

quantity' of drugs to consume. Individual j does not act alone; j mvist consider how 

this decision will impact his relationship with his 'just say no' peers; this could range 

&om acceptance of j to complete isolation of j. The social consequences of such a 

decision could be described as Sj(dj | d_^, where s,(*) represents the social 
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consequences to individvial j, from making drug choice d,, while each of his peers 

make drug choices (d„ d^, d,.„ d,^„ d„.„ dj represented by d,,. In this case, j 

wants to maximize his total utility wliich consbts both of the private benefits of his 

decisions and the social consequence: = f[u,(d^, Sj(d, | d_^]. 

b) k's social group consists entirely of "try it, you'll like it" types. Again k will end up 

maximizing V;. = f[ut(dj, St(dtld_iJ], with the key difference being that he'll be 

socially rewarded for using illegal substances, whereas j was socially punished. Thus 

even if j and k had identical preferences for illegal drug use, k would be more likely 

to "experiment" with illegal drugs. 

Similarly, the decision to complete high school is in many ways a private decision 

with social ramifications. Students consider both their own private payoff from a high 

school diploma and the decisions of those around them. Let us assume that high school 

students associate an intrinsic value (u(diploma)) to a high school diploma. This value takes 

into account the expected return to a diploma, given a student's background and quality of 

schooling. In addition, a student receives some "social" utility (+/-) fi:om his decision, given 

the decision of others around him. 

More formally, we have ~ s,(d, |d_J), w^here d is a discrete variable, 

taking on the value of 1 if i gets a diploma, and 0 otherwise. Heterogeneit}' of individuals 

allows U; to var\^ across people. As each individual j, can choose d, = 0 or d, = 1, the 

possible outcomes can be described as a set consisting of exacdy 2" n-tuplets of the form (d,; 

d„ d2, . -. , d,,„d,^t, ... , dj, where there are n individuals in i's social circle. 
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This fonnulation, or some vatiarion of it, has been used in the literature considering 

social decisions, including level of educadon. For example, in his essay on social distance, 

Aketlof {Eionoff/elrii'a, 1997) formulates the decision to choose years of schooling (or other 

socially — dimensioned variables) as follows: 

All individuals must choose their optimal amount of .v, at time t = 1. The variable .v 

could represent years of education, fertility decisions, amount of drug use, etc. Each 

individual has private utility u(.vj = -a.Y," + b.v, + c (with a,b > 0), the optimal amount of .v is 

b/2a. However, each person's utility is inversely related to the social distance between 

himself and his peers. Akerlof captures this by using the following utility function: 

'-'.(-v,) = U,(-V,) + 2,*.[e/(f + 1 I )1[1 /(g + I -V,. - -V,, i)' 1-

In the above formulation, represents how much (education, social status) an 

individual has initially; this amount is endowed or exogenous. The individual then chooses 

.v,„ representing how much .v he will have terminally. The social distance between any two 

individuals (i and j) is measured by the absolute value of difference between their initial 

endowTnents of .v, and their terminal choice of .v. The inverse relation of utility and distance 

captures the notion that the closer someone is to individual i, the more his choice of .v 

matters to i. Of course, w^hen choosing his own level of .v,, the individual does not know the 

decisions of his peers, who are making the decision simultaneously. Thus i's expectation of 

the terminal distance between himself and j depends on the value of .v,, that i expects j to 

choose. Akedof assumes that the best estimate of the expected value of .v,, is for j to keep 

his current "position", a;^. 

The utilit\'^ fimction to be maximized then becomes: 



98 

U.(.v,) = u,(.v,) + 2:j^[e/(f + I)][l/(g + 1 -v,. - .v„,I)]. 

i.\kerlof then proves that in a simple situation where there are only three agents, say i, j, and 

k, if i and j are suffidendy dose to each other and k is suffidendy distant firom them, then 

one possible equilibnum is that i and j merely switch places (both their initial and terminal 

posidons are well below the sodal optimum) while k chooses .v,^ closer to the sodal 

optimum of .v = b/2a. This example in Akedofs paper demonstrates how a sub-optimal 

equilibnum can exist and persist. 

Another treatment of social interacdons in dedsion-making can be found in Brock 

and Durlauf (NBER, 1995). They formulate the problem as an individual binary choice with 

private sodal utiiit\-. The binary dedsion is made simultaneously by the individual and the 

other members of sodet\^ In the Brock and Durlauf treatment, individual utilit\' has three 

components: 

V(wJ = u(w^ + S(w„|J.'(w\J) + e(w;, 

where 

a) u(wj is the "direct" utilit\* of the realization of the binarv choice (w, has support {-

1,1}), 

b) S(w„Jl''(w\J) is the "sodal" utility to i associated with his choice, (M.'(w'_J is the 

conditional probability measure that i places on the choices of others when making 

his dedsion, (w"_J denotes the choices of everyone other than i), 

and 

c) e(wj is a random utility term, ii.d. across individuals, known to i at the time of his 

decision. 
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Brock and Durlauf use diis general formularion to introduce and explore two other 

models of individual choices with private social utility that have been used in the literature: 

one with proportional spillovers and one in which the amount of deviation from the mean is 

important. 

In this paper, I adopt Akerlofs general formulation to approach the social decision 

of dropping out. I consider the simarion where individual i has a social group whose 

expected behavior impacts i's own behavior. For example, within a school, within a grade, 

person i is mere likely to consider the decisions of those who are similar to i. Race, parental 

income, participation in extracurricular activities, distance between houses, etc. mav all be 

combined to create an index measuring the social proximity between i and j. In addition, the 

social distance between i and j could be partially defined by track; tiiat is, two people of the 

same race, income group, playing the same sports, li\-ing near each other will be even more 

likely to be close to each other if they are both in the same track (high, low, general — 

because of increased likelihood of being together during the school dav). 

I propose a formulation of the problem where only those "suffidendv" close to a 

person can impact the person's private social utilitv'. That is, person i considers only the 

decisions of those people within a circle of radius y about him. Others are sufficiendy 

distant so that they don't enter the problem direcdy. (Of course j has different people in his 

Y circle than does i, thus even with the same utility function as i, j could make a decision 

different firom that of i). 

To formalize: 

U.(-vJ = f[u.(-v^, s,(.v., .vP|d,,<Y),i?^] 
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Where 

j is a representative peer, 

u,(,vj captures i's intrinsic valuation of .v„ years of school, 

s,(.v„ -v,'' 1 C1,,<Y) captures i's private utility (or disutility) &om the interaction of 

.V, and the perception of the decisions of others and d^, defines the 

"circle of influence". 

The way in which an individual perceives the future behavior of his peers is 

subjective. I do not specif\' how the individual arrives at this perception; perhaps it is 

through direct and indirect communication between the peers. 

Purely for the purpose of exposition, I specify s„ as follows: for each pair i,j, i^j, s,|(.v„ 

xf I d,,<Y) = [c/( a + d,|")l[ I .V, - 1 ]. In this formulation, a is a small positive constant, such 

that even if initial distance between two individuals is zero, the denominator remains non

zero. To explain how this might work, lets give a concrete example. Assume .\- = .\\, such 

that I .V, — .\-1 = I a; — .\\ |. If indi\-idual i is socially closer to j than to k, i.e. d^ < d,^, then the 

value of s„ is greater than that of Sj^ (s,, > s,|J. Thus if s is a punishment for i's deviation from 

the decision of another individual, i gets punished more heavily by deviating from the 

behavior of those closer to him. 

An indixndual chooses .v, in order to maximize Since a drop out is a person 

who tennmates his education before the completion of 12 years of school, I impose the 

following constraint; .v < 12'. Thus ind'ividuals maximize U,(-vJ subject to .v < 12. The 

constrained maximization problem is thus; 
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Maximize (w. r. t. .v). U,(.v^ = s.,(.v„ .v^ | d„<Y)4'H] 

Subject to; ,v< 12 

The corresponding Lagrangian for the constrained maximizadon problem is thus: 

L:L>;s(xJ)-X(.v.-12) 

with the following first order condidons: 

L'= 0 implies: 

U,, + L'^ - A. = 0; (where U,, denotes the derivative of U, with respect to the 

first argument, and is the derivative of U, with respect to the second argument). 

X > 0, X(.v, - 12) = 0, and .v, < 12. 

A student is a dropout for all .v* <12, i.e. the constraint that .v < 12 is not 

binding. Thus, X would equal zero, and utility would be maximized at .v*, such that at the 

optimum, net marginal private utility- is equated with the negative marginal social utility, or 

the marginal social disutility. L',, represents the net marginal private utility, that is, the utility 

fianction, U„ factors in leisure income tradeoffs. 

For the remainder of this paper, I further define L',(.vJ as follows: 

U.(-vJ = - (1 - a, )2^ [S,(.v„ -vP I d, <Yl widi v;(.v^ > 0, v,"(.vj < 0,0 < a, < 1 

The sign of s, depends not on but on | -v, — .v^ |. If .v, = .v^ then there is no 

expected social punishment. 

The Langrangian is thus defined as: 

OJ v,(-v̂  - (I - a. )5:^ [s.,' (-V„ xf 1 d, <Y)1 -12) 

In order to address the decision to drop out, I now consider the conditions under which a 

student chooses to complete school and those conditions that lead to drop out behavior. 
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A. > 0 a; = 12 (and die student graduates): 

a, v.'(12) - (1 - a. [s; (12, .v; I d, <Y)] = X > 0 

a. v.'(l2) - (1 - a, )Z^ [s/ (12, xf 1 d, <Y)1 > 0 

a. P. v.'(12) > (1 - a, [s/ (12, .xf | d, <Y)1 

The above simplv implies that in order to stay in school, ones marginal private 

utilit)* exceeds the marginal private social cost of staying in school. 

ii) .V, < 12 ^ A. = 0 (student not graduating): 

a. v.'Gvj - (1 - a, )Z,^ [si'(.v., xf I d, <Y)1 = X = 0 

a, v.'(.v^ - (1 - a, )5:,^ [si'(.x;, xf I d, <Y)1 = 0 

a. v;(.vj = (1 - a. )Z^, [si'(.v„ Af 1 d, <Y)1 

The above implies that a person should leave school once her marginal private 

utility from going to school is equal to the marginal private social cost of staying 

in school. 

Let's consider the first case first. When would the marginal utility of attaining the 

12'*' year of school exceed the marginal punishment for completing that year? This could 

happen in two cases: 

a) v^'(12) is relati\'ely large (or absolutely large), that is a person's intrinsic valuation of a 

diploma is great. 

b) .\ltemarively even if the private utility firom completing school is not great, it could 

be that the sum of the marginal punishments is small, that is to say that other people 

important to i are also completing grade 12. As far as polic\- issues are concerned. 
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this invites policies that influence the drop out rate of segments of the population, 

rather than simply targeting individuals in isolation. For example, it may be the case 

that currendy students at risk for dropping out are advised individually, and then 

grouped together in "satellite" schools. It might be worth exploring the effects of 

mixing students (those at risk with more traditional smdents) in a meaningfiil way, be 

it in peer advising or extracurricular activities, etc. It also may be useful to target all 

children at a younger age, such that the individuals with whom they form ties are 

likely to complete 1Z'** grade. 

In the second case (ii) the smdent chooses to drop out. Parallel to the above arguments, 

we have: 

a) v'(.vj, (.V, < 12), is small, equal to the marginal social punishment. Why would the 

marginal private utility of an additional year of school be small? Traditional 

economics would point at the individual's own abilitv*. That is, a person looks at his 

ability, determining his worth on the labor market, and decides whether or not an 

additional year of school will augment his stock of human capital enough to make up 

for the foregone wages and any direct costs. However, one could modifv the 

stripped down utility function to embrace some aspects of the realit\' of education. 

For example there could be utility for low quality education vs. high qualitv 

education. This would mean considering the production side of education, for 

example teacher quality, curriculum rigor, qualit}' of books, etc. In this case, a policv 

aimed at increasing high school completion rates may propose changes to how 

education is produced, how to enhance its quality. 
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b) Marginal social punishment is relatively large, i.e. everyone's dropping out and i 

doesn't want to be isolated. That is, the individual would complete school (has the 

ability to benefit from such an action) but the people he knows are dropping out and 

by completing school, the individual is distancing himself from his peers, thereby 

risking some degree of undesired social isoladon. Again the policy implicadons may 

be to consider forming stronger support for "mixed" ability peer groups, such that 

the likelihood of having an "all drop out" peer group decreases. 

5.4. Variations on the theme 

Traditional studies of the optimal decision to drop out do not consider social 

interactions. Indeed neoclassical economics would assume that an individual acts whilst 

taking existing social institutions as given, if not in a complete vacuum. In the above 

formulation, the neoclassical assumption of a fully rational individual that does not consider 

social interactions would be specified by setting a = I and 3 = 0. Thus the individual is 

simply maximizing v,(.\,) - her intrinsic value of education. The utilit\- function [v,(.vjj would 

encompass both the returns to the investment in human capital formation (expected stream 

of earnings as they relate to years of schooling)and the cost of the production (direct costs of 

schooling, foregone wages, and interest on such wages). Thus the optimal amount of 

schooling is determined by equating the marginal private utility firom an additional year of 

school and the corresponding marginal private cost firom attaining that vear. This kind of 

formulation (a = 1) places us firmly in the tradition of Gary Becker's early work and that of 

Ben-Porath (more traditional human capital formation). 
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In either of these two models, there is no room for social factors to influence the 

decisions of the individual. That is, in a vacuum, looking purely at the private pay off of his 

own actions, the individual chooses the optimal amount of schooling. In terms of my 

model, one would say that the individual ignores any form of social reward/punishment 

when making optimal decisions. 

However, even this could be modified to encompass a broader view of the 

investment decision that the individual makes. Ultimately, he does decide how much time to 

invest in schooling, and while his decision could conceivably be based on the rational 

problem of equating the relevant marginal costs and benefits, tradidonal theor\' implies that 

the individual is the sole investor. This could and perhaps should (in another paper) be 

examined. It seems that the investment of the individual is actually predicated by many 

other investments on the part of societ\% the community, the school, and the parents. In 

addidon, there may be a minimum threshold level of investment needed to make schooling 

pay off. While in the theoretical world of infinitely small increments of investment having a 

potential payoff, it is not clear that this reflects reality." Perhaps mere attendance at a high 

school is not all that is required of the student. Perhaps the student has to attain a certain 

level of competence before the year can pay off, and that competence is a joint effort by 

student, teacher, society, parents and school. 

On the other hand, if a = 0, then the individual cares only about what the majority 

of his peers are doing and not at all about his intrinsic value of schooling. While at first 

glance, this seems to be highly unlikely, one actually need not look too far to find examples 

of cases where a = 0 (or a close to 0). One such example may be the combined social and 
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private utility function of girls in a society where girls don't get educated beyond a certain 

age, (where there are serious social ramifications for continuing or attending school). For 

example, before women challenged the gender barrier in some all male academies (military 

or otherwise), it could be argued that some women before them had a high intrinsic utility 

fcom attending such an academy, but were discouraged by society in general (more 

specifically, their immediate peers) fcom attending. 

Revisiting the original cases at this point can underline the importance of 

reconsidering the way in which economic theory has posed the optimal schooling decision. 

Traditional theory could not explain why Ben and Don would be dropouts, or whv Ed, 

Frank (eventually), and Hector would all graduate. However, a model that incorporates 

peer group effects could easily classify Ben and Don as at risk, and pro\'ide the extra support 

for all of the above-mentioned students. 

5.5. Conclusion and Policy Implications 

In every- academic paper there comes a point when one asks, SO? This section is 

devoted to answering that very question. I di\nde the implications into two categories — 

policy oriented (applied) and theoretical (applied only in journal articles). 

Theoretical: 

To attempt to explain a decision with social implications while assuming away society 

is to ignore a large part of reality. Explaining drop out behavior (be it fcom high school or 

college) without accounting for social factors not only misses the bull's eye, it misses the 

entire target. Previous work on drop out behavior ignores social influences or treats peer 

groups as being endogenously determined by the parents choice of housing location 

(Schwab, Oates, Evans). In this case, a decision very important to the formulation of human 
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capital, labor supply, has an important social dimension that needs to be considered. One 

aspect of the social considerations is addressed in my model using AkerloPs construct of 

social distance. Other social considerations remain to be explored, such as the acceptance of 

existing institutions and power structures. 

Policy: 

If we accept that high school completion is an important economic and social goal, 

then the question of how to increase student retention is justifiable. I propose in this paper 

that in order to increase the chances of an individual graduating, one must consider the 

individual's social group as well as his academic history. Students surrounded by dropouts 

will be more likely to dropout as it is more socially acceptable to do so. 

Thus policy aimed at increasing student retention should take into account the peer 

group as well as the individual. Also educators and policy makers should pay close attention 

to how peer groups are formed and how schools influence peer groups at the elementary 

level. 

Currendy there is at least one not-for-profit organization, Posse, that employs basic 

notion of social distance and the important role of peers in social decisions in its efforts to 

help talented inner-city minority students complete college. Posse helps recruit and retain 

culturally diverse students into predominately white colleges by building positive peer groups 

to transition into college successfiilly and excel once there. Posse is based on the principles 

that peer effects and social distance do indeed matter. As a smdent leaves home and socially 

(and physically) distances herself from former peers, isolation in the new environment can 

lead to the individual to sub-optimally drop out. Having a supportive peer group in a 
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challenging environment seems to make a big difference as Posse has experienced a very 

high rate of success. 

' As compulsory education requires that an individual remain in school until the age of 16. one could put a 
lower limit on the amount of minimum schooling. However, since technically, the compulsory minimum is 
in years of age rather than years of schooling, it would not be entirely accurate. At any rate, specifying that 
X range between 9 and 12 does not change the results. 

" For example, while trading at certain online brokerage firms. I am told I must invest a minimum amount 
to use the service. After attaining this minimum. I can add "infinitely small" increments to my investment. 
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CHAPTER 6. CONCLUSION 

To conclude diis dissertadon, I'd like to summatize the major findings, the potential policy 

implicadons and possibilides for future research that come from the work presented in the main 

body of the dissertadon. 

6.1. Major Findings 

In chapter three, I found that there seemed to be some degree of racial discriminarion in track 

assignment. In particular, African .Vmerican males and females as well as Latino males were 

over assigned to the lower track. The discriminaaon is more pronounced with males than it is 

with females. .-Vlso the discriminaaon seems to be at the junction of the lower and average 

tracks, not at the higher levels. 

Any misassignment to tracks is grave, especially in light of the body of education 

research on the topic. Given the four main tenants of tracking, inaccuracy in track assignment 

easily undermines the other three tenants - that smdents leam better in homogeneous groups, 

that homogeneity eases the task of teaching and that tracking is good for the esteem of the 

students in question. Further, I support the theor\' that smdents in the lower tracks are denied 

educational opportunities which translate into differences in labor supply decisions and labor 

market outcomes, then the discriminarion found in this paper is fiirther cause for concern. 

Chapter four shows that the rate of return to the services of human capital (RRSHC) is 

influenced by the quality* of schooling, as measured by tracks. The influence is significant 

(statistically). The differences in the process of human capital production translate into 

differences in the quality of human capital stock accrued to an individual. In turn the quality 

of the flow of services from the human capital stock is affected. Thus students, according to 

their track position and other factors, rationally anticipate different rates of return for the 
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services of human capital. These differences in anticipated rates of return may help explain 

some of the optimal schooling and labor supply decisions made by young people. 

In pardcular, young people deciding on their optimal levels of education may choose to 

complete the schooling process early, based entirely or partially on the notion that being in 

the lower track does not pro^nde skills that translate into economic rewards (specifically into 

a higher RRSHC), regardless of the student's ability. In this case, I expect young people in 

the lower tracks to drop out of high school with a greater firequency than those in the upper 

tracks, controlling for ability. Being in the lower track in school seems to translate into being 

in the lower track in a work environment as well. 

One important issue raised in this paper is the use of achiev-ement as a measure of ability. 

Traditionally economists have used achievement as a proxv for ability. However such an 

approach masks the essential aspects of the role of schooling quality on achievement, hence 

ability. By using achievement to proxy for abilit\-, one can conclude that low "abilitv" 

students optimally terminate schooling prior to their high "abilitv" peers. However, bv 

doing so, the researcher misses the role that the school plays in affecting achievement. 

This chapter of my dissertation sought to avoid equating achievement and abilit\% and 

presented a formulation for separating the two. To successfiiUy undertake such an endeavor 

would require extensive school history data. As school historv data was not available, I used 

parental highest grade completed as a measure of ability. I think a future studv using more 

school history data is warranted. 

Another critical issue addressed in this chapter of my dissertation is the standard practice 

economists have used in treating all years of school equally. That is, while there is a 

significant correlation between years of schooling and wages, this relationship may be fixrther 
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explained by specifying die "quality" of the years of schooling. Specifying quality and 

quantity of schooling may provide better predictions of wages and wage growth rates. 

The decision to drop out of high school (optimal schooling) has been widely studied in 

economics and education. The decision to drop out is both a social decision and a private 

decision, as Akerlof (1997) points out. I think tracking affects both aspects of the decision. 

As shown throughout the paper, tracking influences the quality of schooling that a student 

experiences, and therefore the RRSHC and other labor market outcomes. Insofar as 

students ate likely to associate with others in the same crack, cracking parcially determines 

who ones peers are. Thus tracking also affects the social aspect of the decision to drop out. 

To attempt to explain a decision with social implications while assuming awav society is 

to Ignore a large part of realit\\ E.\plaining drop out behavior (be it from high school or 

college) without accounting for social factors not only misses the bull's eye, it misses the 

entire target. Previous work on drop out behavior ignores social influences or treats peer 

groups as being endogenously determined by the parents choice of housing location 

(Schwab, Oates, Evans). In this case, a decision very important to the formulation of human 

capital, labor supply, has an important social dimension chat needs to be considered. One 

aspect of the social considerations is addressed in my model using AkedoPs construct of 

social distance. Other social considerations remain to be explored, such as the acceptance of 

existing institutions and power structures. 

6.2. Policy Implications 

Obviously cracking is a policy issue. Within the pretext of tracks, policy makers should take a 

critical look at how tracks are assigned. Ic remains a question as co whecher or not cracks ran be 
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Fairly or accurately assigned. Track assignment based on prior achievement may be biased 

against students who come from low quality schools. 

Currendy, schools seem to apply some subjective criteria in determining track 

assignment. Schools need to establish a more objective and tractable set of criteria to follow 

in track assignment. The argument that track assignment is fair and accurate simply does not 

hold. 

If we accept that high school completion is an important economic and social goal, 

then the question of how to increase student retention is justifiable. I propose in this paper 

that in order to increase the chances of an individual graduating, one must consider the 

individual's social group as well as his academic history. Students surrounded by dropouts 

will be more likely to dropout as it is more socially acceptable to do so. 

Thus policy aimed at increasing student retention should take into account the peer 

group as well as the individual. Also educators and policy makers should pay close attention 

to how peer groups are formed and how schools influence peer groups at the elementary 

level. 

6.3. Future Research 

In this dissertation, I did not address the whether or not students should be tracked. 

To add to the debate about whether or not tracking should persist in American schools, it 

would be interesting to analyze the labor market outcomes of students w^ho were educated in 

a non-tracked environment. Tho National Educational Longitudinal Survey (NELS — 1988) 

could be a good data source, if thev continue to follow up on the initial subjects as they 

make their way through the labor market 
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There is great potential for future research in this subject area. The subject seems 

ripe for a carefully planned experiment in which subjects with heterogeneous ability are 

placed into learning groups that reflect the learning environment of high school tracks. Such 

an experiment could mimic the above environment but allow the researcher to explicidy 

control for ability in a narrowly defined context. 

Also the literature could definitely use more research on the returns to qualit}' of 

schooling as defined in Chapter 5. Again, it is important to have a decent control for ability; 

one that is more informative than parents highest grade completed or less reliant on school 

history than is achievement. A data set that contains mote school history information 

should really be developed. 

Finally, I think that research is needed on investment in education in light of the 

bigger picture. Private investment by students is only one part of the investment that occurs. 

It would be interesting to look at how students invest, given the prior investment of family, 

community^ and society. Is there a minimum threshold of investment that makes education 

pay off? 



114 

APPENDIX A. DEMOGRAPHICS OF TRACKING 

In this appendix, I look at some basic descriptive statistics about tracking. The data 

set I use is the National Education Longitudinal Study 1988-1994. This data set follows 

students from 8"* grade in 1988 to post high school in 1994, with data collected every 2 

years. This data set is unique in that there is extensive information on the student level as 

well as classroom environment and school environment. The study includes responses 

from students, their parents, their teachers and their administrators over time. 

I first examine the demographics of tracking. I describe the characteristics of those 

who are assigned to different tracks. I then consider the question of whether or not 

students were accurately assigned to the tracks. 

Who is tracked? 

In the U.S., tracking has been widespread since the 1920s. Students of all ages are 

"heterogeneously" grouped for some subjects and homogeneously grouped for others (for 

example reading groups vs. social studies classes). This is a type of earlv tracking. As 

students get older, teachers and administrators (along with parents at times) mav compose 

their classes based on perceived ability. This pracdce is not necessarily overt or obvious, 

although it can be. Students may be placed in an advanced class that has a separate course 

name (Honors, AP, etc.), or it may just be that "math 7" is taught at different levels (thus 

students and parents may be unaware of the tracking. 

It has been shown that students may not always know that they are tracked and have 

provided false informadon when asked the quesdon (Lucas, 1999). For this reason, I have 

chosen to consider the response of teachers to determine whether or not a student is 

tracked. In the data, the tracking quesdon was posed to teachers in two distinct ways. 
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described below. First, teachers were asked whether they considered the respondent's class 

to be above average, average, below average or widely differing in comparison with other 

student's in the school. This leaves some room for a teacher's own opinion, but can give us 

a rough breakdown of tracks. This question was posed to teachers in each of the three 

waves of the sur\*ey. 

In addition, in the latter two waves, the students were classified as being in advanced, 

honors, academic, general or vocational/other high school programs. This may loosely 

correspond to the levels above if one considers advanced and honors as "above average", 

academic as "average", vocational/other as "below average" and finally general as "widely 

differing". Then the "widely differing" group can be considered to be the heterogeneous 

group, while the other three groups combine ro make up the tracked students. This second 

breakdown is slighdy troublesome because it is not clear that "general" corresponds to 

widely differing. For this reason, I prefer the former breakdown and will use it throughout 

the paper. 

Most students are tracked in at least one subject in 8'*' grade. I find that of 

public school students are tracked in 8th grade. Where one lives does seem to influence 

whether a smdent is tracked or not. Specifically, 98% of public school 8'*' graders in the 

Northeastern U.S. are tracked in at least one subject, compared with 91% in the North-

centtal, 95% in the South, and 939'o in the West. Tracking seems to be slighdy more 

prevalent in suburban America, with dose to 95% of students tracked in at least one subject. 

The corresponding figures for urban and rural settings are 93.5% and 92.3''/o, respectivelv. 

It is perhaps more interesting and informative to examine who falls into each track (or non-

track) group. To do this, we shall consider tracking by subject. One should note that not 
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all informadon is available for each student for each subject. Table A.l shows a breakdown 

of 8''' grade math tracking by the following demographic characteristics: race, parents' 

education level, region of the country, income group, and city size (urban, suburban, or 

rural). 

Table A.1: Grade Math Tracking 

API 
(%) 

latino 
(%) 

black 
(%) 

WTiite 
C/o) 

.\mln 
(%) 

<=hs 
C/o) 

>hs 
(%) 

N'E 
(%) 

NC 
C/o) 

south 
(%) 

West 
(%) 

.•\.bove 53.54 25.95 20.25 35.47 16.39 18.73 35.5 32 27.38 26.89 34 

Avg. 33.07 39.46 34.36 37.58 49.18 41.88 38.6 44.27 40.68 39.27 34.15 

Below 7.09 23.78 31.29 13.23 13.11 22.51 14.03 14.93 14.24 20.51 17.5 

Hetero 6.3 10.81 14.11 13.''1 21.31 16.88 11.82 8.8 17.7 13.32 14.35 

Urban 
("•0 

Suburb 
(•'») 

Rural 
("-) 

Famine 
<IIKM)<) 

famine taminc 
.V)-7(xxk) 

famine 
>7(KKX) 

-Math 
score H 

Math 
score 10 

.\bove 37.34 33.99 31.63 15.74 23.88 34.03 51.71 59.5 58.8 

Avg. 36.04 38.16 37.52 3-.5 41.9" 39.33 36.10 49.1 49.5 

Below 18.51 15.83 13.8 29.63 21.03 12.93 6.83 43." 42.7 

Hetero 00
 

12.02 17.05 1 - 1 3  13.13 13.71 5.37 48.1 47.7 

In the above table, there are some interesting figures that suggest that tracking mav not 

be assigned in a socially equitable manner. Most obvious is the proportion of students whose 

annual family income is above 570,000 assigned to the top track. We find 51.7°/o in this 

category or a combined 88% in the average and above average tracks. Compare this to the 

under 510,000 group which has only 15.7° o in the above average track, or a combined 53% in 

the upper two tracks. Looking across racial lines, there arc some interesting differences as welL 

Asian/Pacific Islanders tend to be in the above average crack more than any other racial group. 

Blacks tend to be in the lowest crack more than any other group. Both whites and 

Asian/Pacific Islanders have over 72% of smdents in the upper two tracks, while Latinos and 

Blacks each have 60% or less in the upper two categories. 
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Table A.2 is similar to Table A.l, displaying die same demographic breakdowns for 

10''' grade madi tracking. The main differences in die breakdowns are as follows: the 

proportion of Latinos in the lowest track increases dramatically (firom 23% to 31%); the 

proportion of smdents who are not tracked decreases significandy in the West; the 

proportion of students who are not tracked in math in 10"'' grade seems to be lower across 

the board; and finally the percentage of those in the high ability group seems to drop across 

the board. The fact that mote students are tracked in mathematics in 10th grade makes 

sense on an intuitive level, as smdents have more specialized classes, it becomes harder to 

mix abilit}' groups. 

Table A.2: lO"* Grade Math Tracldng 

API 
(-0) 

latino 
C'o) 

black 
Co) 

White 
C-o) 

.Vmln 
(-0) 

<=hs 
Co) 

>hs 
C'o) 

NE 
(O/o) 

NC 
C'o) 

south 
(°'o) 

west 
{%) 

Above 43.18 21.25 16.1 2~.96 13.64 20."8 29.19 26.58 26.42 25.39 29.49 

Avg. 41.48 36.88 40."' 41.58 45.45 37.67 42.65 42.92 40.76 39.85 4Z79 

Below 9.09 31.25 28.46 19.18 28.18 28.85 17.46 20.7 20.64 22.24 19.51 

Hereto 6.25 10.63 15.36 11.2':' 12.73 35.22 10.7 9.8 12.18 1Z51 8.2 

Urban 
(O'o) 

suburb 
C'o) 

Rural 
(»b) 

famine famine 
l(>-
VHMIO 

famine 
31)-
TnoiKi 

famine 
>7()()i)0 

Math 
score 
o 

.Math 
scorc 
10 

Above 25.6 29.32 24.34 13.8 21.82 30.34 35.22 59.12 58.9 

Avg. 4Z36 41.62 40 38.38 38.85 4108 47.17 51 51.3 

Below 21.55 19.83 22.01 37.37 26.02 16.31 14.47 44.6 43.2 

Hereto. 10.5 9.23 13.65 10.44 13.31 11.27 3.14 50 49.3 
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APPENDIX B. CRE.\TING A COURSE BASED INDEX TO DETERMINE TIL\CKS 

la general there are three possible ways to discern which track a student was in 

during high schooh self reports, teacher or administrative reports, and finally by use of a 

course based index. Student self-reports rely on information pro\'ided by the student about 

track assignment. Student self-reports of track are not necessarily accurate and tend to 

reflect a psychological or social perception of track, rather than a physical descripaon of 

track. 

Administrative assignments of track tend to be more reliable than student reports. 

Administrative track assignment reports consist of a track idendfication based on 

information gathered from teachers or administrative records. Many education researchers 

use administrative reports of track assignment, however such reports are not available in the 

NLSY data set. In general, the drawback to using teacher reports is that they are 

inconsistent between schools. 

To get a good picture of the physical track of a student, course-based indexes are 

very helpful, albeit time consuming to create. A course-based index of track assignment is 

an index constructed by considering the individual courses taken bv each student. Each 

course is associated with a track (or rigor level) and one can determine the physical 

"placement" of the smdent by averaging the track levels across courses. A course-based 

index has the advantage of being comparable across schools, as well as giving an accurate 

description of track location. 

I first constructed a course-based index to determine "track" based on all the courses 

that the student had taken at the high school level. I used the NLSY79 High School 

Transcript Survey docimientation to identify and begin classifying the courses. In order to 
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classify the courses, I used a method similar to that of Lucas (1999). Lucas assigned each 

course a rating (1 to 5), where one corresponds to a remedial course and five corresponds to 

an "elite college" prep course. He then averaged the course ratings and determined the track 

of the student. I first used the following four classifications: remedial, vocational, general or 

academic. Some courses were fairly easy to classify, as they had telltale descriptors (Remedial 

Math or Honors English), while other courses required that I rely more on my own 

professional experience as an educator and as a student (Algebra II is an advanced course for 

a 9'*' grader but not for a senior). I also used current course (and track) description 

information pro\'ided by two sources firom the Phoenix Area, Tempe Union High School 

District and the Mesa School District to guide me in the process of classifying "borderline" 

courses. 

Basically, if I had some doubt about a course after exhausting the three methods 

above, 1 classified the course as "general." For example, I have never taught or been taught 

"Eastern European History", nor did I find it in the school catalogs that 1 had. It was 

probably a general/honors class, and I classified it as general. 

After classifying the courses, 1 considered the data at hand. I tallied the number of 

courses each student took in each classification, and the number of courses each student 

took over all. I then considered the percentage of courses in each track as an indicator of 

track placement. I found that most students had the majority of their courses in the general 

track. Upon fiirther exarmnarion of the data, I realized that I had classified (righdy) most 

electives (music, physical education, art) as generaL 
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In order to get a more accurate view of the degree of rigor of the curriculum, I 

considered only the core classes of English, Science, Math, and Social Studies. The index 

was thus constructed as follows; 

In order to be classified as being in the academic track, a student must have 

completed at least TC/o of his core courses in the academic category (and no remedial 

courses among the remaining 30%), and accumulated at least 3 math, 3 English, 2 science 

and 2 social smdies credits. 

In order to be classified as a low^ track student, more than 50°'b of a student's core 

courses must have been taken at the remedial or vocational levels. I flurther constrained 

assignment into the lowest track by disallowing any students who had earned credit firom 

academic courses from being in the lowest track. Indeed, I chose the 50% threshold 

because it was harder to distinguish between low and general track science and social studies. 

Students who were neither classified as being in the academic track nor the lower track were 

classified as general. 

For example, lets say a student had ten credits in the core areas listed above. Further 

assume that eight credits were in the academic track. Such a student would be classified as 

being in the academic track if a) the other two credits were general as opposed to remedial 

and b) the ten credits consisted of three math, three English, two social smdies and two 

science credits. If either of these two criteria were not met, the student would be in the 

general track. 

As a second example, sta\dng with ten total credits earned in the core subjects, a 

student who had six courses remedial courses would be classified as remedial if the other 
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four courses were all categorized as general. If instead, at least one of the four were in the 

academic track, this student would be classified as general. 
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