
!!
LABOR MARKET OUTCOMES OF HIGH SCHOOL ATHLETICS PARTICIPATION 

  !!!!!
A Thesis 

submitted to the Faculty of the 
Graduate School of Arts and Sciences 

of Georgetown University 
in partial fulfillment of the requirements for the 

degree of 
Masters of Public Policy 

in Public Policy !!!!
By !!!!

John Kenchelian, B.A. !!!!!
Washington, DC 
April 11, 2015 !!!!!!!!!



!!!!!!!!!!!!!!!!
Copyright 2015 by John Kenchelian 

All Rights Reserved !!!!!!!!!!!!!!!!!!!!!!!!!
!ii



LABOR MARKET OUTCOMES OF HIGH SCHOOL ATHLETICS PARTICIPATION !
John Kenchelian, B.A. !

Thesis Advisor: Yuriy Pylypchuk, Ph.D. !
ABSTRACT !

This paper examines the effect of high school sports participation on labor market outcomes in 

the United States. Given that the development of meaningful skills is a worthwhile goal of high 

school athletics, the goal is to test whether participation in high school athletics succeeds in 

preparing student-athletes for success long after their playing days. Endogeneity concerns center 

around individuals possessing characteristics which make them both more likely to participate in 

high school athletics and are positively correlated with wages. The issue of endogeneity is dealt 

with both by stratification and propensity score matching. Results show that participation in high 

school athletics leads to better labor market outcomes, specifically an increase in hourly wages, 

through its development of meaningful and translatable skills. 
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INTRODUCTION !
 It is possible that the overall effect of participation in high school athletics on labor 

market outcomes, such as wages, is positive or negative. The goal of this paper is to distill the 

true effect of high school athletics participation on wages later in life. Both high school and 

intercollegiate athletics are meant not only for entertainment for others, like professional sports, 

but also as an extracurricular activity that teaches different skills than classroom education can 

provide. The main argument for a positive effect of participation on wages is that extracurricular 

activities, like athletics, can develop characteristics and skills that are not learned in the 

classroom. Colleges and universities put an emphasis on extracurricular activities in their 

admissions processes for this very reason. Participation in athletics instills the individual values 

of hard work, determination, and time management, but it also helps to highlight the importance 

of working well within a team environment. All of these skills and characteristics are highly 

valued and sought after in the professional working world. Therefore, possessing these traits as a 

result of athletics participation should directly lead to individuals being paid higher wages.  

 At the same time, there are negative implications associated with athletics participation. 

For example, participating in athletics takes up a significant amount of time, which can no longer 

be devoted to school work. Practices and games during high school occur after school, at a time 

when other students are able to do their homework. Even if student-athletes are able to complete 

their assignments, they might be completed in a poor manner, leading to a drop in grades and test 

scores. Grades and test scores are key factors in college admissions decisions, and what college 

you attend has a clear impact on your financial earnings after graduation. Furthermore, 

irregardless of grades and test scores, participating in high school athletics could inhibit 
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classroom learning. Knowledge gained in the classroom is also highly valued by employers, and 

thus if athletics participation diminishes that knowledge, it may also contribute to diminished 

wages.  

 Recent events with negative connotations outside the context of the labor market have 

also increased the level of scrutiny on high school athletics. This increased scrutiny serves as a 

motivation for this paper’s analysis. The main argument against the prominence of and 

participation in high school athletics is that it causes what could be considered societal ills. What 

has been consistent in this debate are arguments made for or against high school athletics based 

on single events that are either positively or negatively associated with athletics participation. 

Instead of focusing on individual events, this paper seeks to holistically analyze athletics 

participation, in order to determine an overall effect on objective labor outcomes. 

 This analysis is focused on labor market outcomes because ultimately, education inside 

and outside the classroom is focused on preparing young men and women for a society in which 

most are expected to participate in the labor market for the majority of their adult lives. What is 

needed most in this debate is a true cost benefit analysis, and this paper seeks to add to such an 

encompassing look at high school athletics.  
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LITERATURE REVIEW AND INSTITUTIONAL BACKGROUND !
 As the climate of high school and collegiate athletics has drastically changed over the 

past decade, it has become more topical to examine the impacts of these extra-curricular 

activities on various outcomes. Since we do live in an era where athletics’ place in the lives of 

students at the high school and college level is regularly debated, there has been a significant 

amount of literature written to back up the various viewpoints expressed. In addition to the 

literature available on the impact of athletics participation, at various levels, there exists a wealth 

of literature on potential identification strategies for analysis. This review of the existing 

literature is divided between the different identification strategies used in existing analyses of the 

impact of athletics participation. 

!
Instrumental Variables: 
 One of the most influential pieces of literature on the effects of high school athletic 

participation was published in The Review of Economics and Statistics (Barron et. al, 2000). This 

paper examined the impacts of participation in high school athletics on both educational and 

labor outcomes. It was written at a time when many high schools were considering cutting 

funding to their athletic programs, representing a counterargument to that idea. The authors use 

data from both the National Longitudinal Survey of Youth (NLSY) and the National 

Longitudinal Study of the High School Class of 1972 (NLS-72). 

On the most basic level, the authors discover through their analysis that based on the 

NLSY data, men at age 32 who participated in high school athletics earned on average 31% more 

than those who did not. Similarly, although less pronounced, the NLS-72 data showed that men 
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at age 31 who participated in high school athletics earned on average 12% more than those who 

did not.  

The authors first look at what motivates students to participate in athletics in high school. 

One of the crucial conclusions they make is that different factors in predicting high school 

athletics participation would have different effects on the educational and labor outcomes they 

are analyzing. The authors conclude that the factors that would have the most impact on those 

outcomes are that participants are more capable writ large, and that participants value leisure less 

than the average person. Ultimately, those two factors combined represent a high talent 

endowment and a strong work ethic, the combination of which would produce highly positive 

outcomes, irregardless of high school athletics participation.   

Of further importance to understanding the implications of this particular analysis is the 

fact that the authors restrict their sample to male respondents. They justify this restriction by 

noting that the sheer number of women in the NLS-72 and NLSY data is not sufficient to 

conduct appropriate analysis. Furthermore, the samples were restricted to those respondents who 

completed high school because of both an endogeneity issue tying participation in athletics to the 

completion of high school and the fact that the NLS-72 data only includes high school seniors 

who graduated.  

The identification strategy used in this paper is instrumental variables, specifically 

through a two-stage least squares regression. The reason the authors use this method is to control 

for the possibility that participation in high school athletics is correlated with ability that is not 

reflected in high school test scores and rank. To respond to this possibility, the authors implement 
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a number of instruments, including the size of the high school, the income of parents, student 

health, and more.  

The authors draw conclusions on very specific educational and labor outcomes from this 

analysis. First, they note that participation in high school athletics is correlated with the 

likelihood of an individual selecting compensation packages that are based on performance at a 

statistically significant level. Furthermore, the authors discuss the possibility of a training effect 

of high school athletics participation. In other words, it may be possible that athletics provides 

training that directly leads to higher education levels and higher earnings. They find that even 

when controlling for participation in other extra-curricular activities, athletics participation has a 

meaningful impact on outcomes, and further, that the more intensive said participation is, the 

greater the impact. The drawbacks to this analysis, which the authors note in their conclusion, are 

that it is possible that athletics does not actually cause an increase in productivity or a stronger 

work ethic, and that those qualities already exist in individuals prior to their participation. In that 

case, athletics participation is not affecting outcomes through its impact on those qualities. 

!
Multiple Regression: 

A similar paper draws on the analysis of Barron, Ewing and Waddell to combat further 

cuts to high school athletics (Heidbreder, 2007). Heidbreder also uses the NLSY group from 

1979 to conduct his analysis. Unlike his predecessors, however, Heidbreder runs his analysis 

using OLS regression. In doing so, he creates five different models that analyze different 

segments of his sample. Four of his models analyze the effect of athletics participation on 

income within his different segments. Those segments are those in the sample who attended 

college, those who did not attend college, those respondents who were males and those 
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respondents who were females. It is worth noting that Heidbreder differs from the Barron et. al 

paper in including women in his analysis. However, the female segment in his income analysis is 

the only model in which the correlation between athletics participation and income is not 

statistically significant at the 1% level. Finally, he also models the correlation between athletics 

participation and level of education for the entire sample. The author uses a male dummy 

variable, a minority dummy variable, mother’s years of education, and the respondent’s years of 

education as controlling variables in his regression.  

Heidbreder’s study uses a less sophisticated way to conduct a very similar analysis to 

Barron et. al, all while using one of the same data sets. Both Heidbreder and Barron et. al fail to 

show a significant correlation between athletics participation and income or educational 

outcomes among women, a key subset of the population. However, rather than limiting his 

sample to the size of Barron et. al’s, Heidbreder instead includes many of the data points that 

they exclude, and separates them out into different segments, modeling them differently. This is 

an important difference in the way the two papers analyze the impact, and Heidbreder’s method 

is a worthwhile experiment in determining the differences between the different segments. Given 

that certain characteristics that are contained in segments of the larger population may impact the 

likelihood of a student participating in high school athletics, segmentation will be an important 

tool to use in analyzing the impact of participation. 

Both Heidbreder and Barron et. al’s analyses drew on the work of many who came before 

them. One of these early groups of authors wrote on the topic of whether high school athletics 

participation has a meaningful impact on income (Howell et al., 1985). In their original paper 

and follow up, Howell et. al use data from the Southern Youth Study (SYS) based on high school 
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seniors from the year 1968. Similar to Heidbreder, the authors used multiple regression to 

determine the effect of high school athletics participation on education, occupation, and income. 

The other variables they included in the regression were father’s education, mother’s education, 

the major household earner’s income, and more. The authors also divided their analysis among 

different segments, this time by race and sex. This differentiation was crucial, as it revealed the 

difference in effect among the different segments. Specifically, among the statistically significant 

results, while athletics participation had a positive effect on education and income among white 

males, it had a negative effect on education and occupational status among black females. 

Ultimately, unlike Heidbreder and Barron et. al, Howell et. al do not find their results to be 

convincing in noting the positive effect of athletics participation on education and income, 

largely due to the lack of statistical significance.  

A more sociological paper analyzed the impact of school athletic participation on not 

only income and education, but also college applications, self-esteem, and more (Marsh, 2003). 

Much like Barron et. al, Marsh points out the potential problem of self-identification in analyzing 

athletics participation, namely that the most hard-working and talented individuals may choose 

to participate, but would not have garnered those qualities through their participation. Marsh 

used a different study for his data, the National Education Longitudinal Study of 1988 (NELS), 

which uses students who were in 8th grade in 1988. He also controlled for various factors related 

to school attendance prior to the respondents choosing to participate in athletics. His analysis 

shows that athletics participation had statistically significant positive effects on a majority of 

post-high school outcomes such as grades, self-esteem, aspirations and more. While Marsh’s 

analysis demonstrates that athletic participation promotes higher levels of aspiration, it is crucial 
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to discover whether those higher levels of aspiration directly lead to better labor market 

outcomes.  

In addition to these national studies I have mentioned, there have also been analyses of 

high school athletics at the state and local level. Two such studies were done in North Carolina, 

in collaboration with the North Carolina High School Athletic Association (NCHSAA). The first 

study compared the academic performance of high school athletes with non-athletes (Whitley). 

Dr. Whitley came to five crucial conclusions, all of which pointed to high school athletes 

outperforming non-athletes. High school athletes on average had higher GPAs, attended class 

more frequently, had less discipline referrals, dropped out at a lower rate and graduated at a 

higher rate. When related to the goal of college enrollment, one can see that athletes in North 

Carolina appear to have a higher chance of enrolling than non-athletes. If that is the case, it may 

be that through higher levels of college enrollment, participation in athletics would lead to better 

labor market outcomes. A second study nearly mirrored the analysis of Whitley’s paper 

(Overton). Both authors looked at data from the North Carolina Student Information 

Management System (SIMS) from the years 1993-1996. In addition to the previous variables on 

which Whitley analyzed differences between athletes and non-athletes, Overton added analysis 

of testing in Algebra and English courses. On both of these additional variables, athletes once 

again performed at a higher level than non-athletes.  

!
Propensity Score Matching: 

Finally, the most influential paper for the purposes of my research is entitled “Long-run 

labour market and health effects of individual sports activities” (Lechner, 2009). While this paper 

does not deal with high school athletics or even team sports, as it analyzes individual sport 
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participation in Western Europe, it does a very good job of using a unique combination of 

strategies to control for the inherent endogeneity present in analyses of sport participation and 

labor outcomes. Participation in athletics may teach you things that you cannot learn in a purely 

academic setting. However, many of the things it allegedly teaches you, such as teamwork, hard 

work, dedication, and more, can also be traits inherent to an individual. Therefore, the key in 

distilling down to the actual effect of athletics participation on outcomes like wage, earnings, and 

more, is to control for the unchanging characteristics that individuals possess. While Lechner 

does analyze a panel data set similar to the NELS data used in this paper, and does look at 

similar outcomes while coming to the same conclusions, it is his methods of analysis that are 

most important. 

Lechner uses a similar type of data to the set used in this paper: the German Socio-

Economic Panel Study which ran from 1984 to 2006. The sample he uses for analysis includes 

those aged 18-45 at the time of their participation in sports. Lechner stratifies his sample prior to 

his empirical analysis, which allows him to inherently control for some unchanging 

characteristics. Lechner stratifies his data by whether the respondent participating in individual 

sport activities at least monthly a year prior to the initial measurement included in the analysis. 

After doing so, he uses adjusted propensity score matching (calliper matching) in his analysis. 

While he is not analyzing team sports participation in the United States, Lechner is 

analyzing an activity which could instill similar characteristics such as hard work and 

determination as team sports. Such characteristics should lead to improved labor market 

outcomes. After 4-6 years, Lechner finds statistically significant gains of approximately 100 

euros a month in earnings related to individual sports participation.  
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As is apparent from each study examined so far, most evidence points to participation in 

high school athletics being a positive indicator, and perhaps a positive cause of educational and 

labor outcomes. What is most important in each of these studies is the way in which they conduct 

their analysis, specifically the identification strategy, and the different data sources they use. 

Ultimately, what this paper seeks to do is to fill in some of the gaps left by the existing 

literature on high school and college athletics participation. What you can notice from all the 

research noted above is that there appears to be at trade-off between sample size, and specifically 

demographic variety, and statistical significance. The goal of this paper is to provide a 

comprehensive look at the impact of athletics participation on each demographic’s educational 

and labor outcomes, at a statistically significant level. The studies cited use various identification 

strategies, but there may be other strategies that could further enhance the significance of results, 

even studying similar impacts. Finally, most of the data used in these studies has been fairly old, 

so by using newer data, this paper might be able to shed some light on the new impacts of 

athletics participation, especially in the significantly changed environment within both high 

school and college athletics. 
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CONCEPTUAL MODEL !
 The underlying conceptual model for this analysis is that by participating in high school 

athletics, students at that level may develop skills that non-athletes do not successfully develop, 

which in turn may lead to better labor market outcomes for those who did participate. While one 

can make a living playing the sport they love at the highest level, the odds of that happening 

might as well be null. Regardless of whether their dreams of playing professionally come to 

fruition, student-athletes are taught certain life skills through their participation. In order to be a 

successful student-athlete at any level, one is taught to have determination, discipline, integrity, 

and perhaps most importantly of all the ability to manage one’s time. 

 Such skills can lead to better outcomes on a number of different levels. They are 

applicable in both the educational and work environments. This analysis seeks to look at a 

student’s initial exposure to the athletic culture that develops these skills. While many 

elementary and middle schools in the United States may have interscholastic competitions, it is 

not until the high school level at which participation really warrants the term student-athlete. At 

this point, being an athlete while in school is something like taking on a part-time job, and 

teaches many of the same skills.  

 These skills, such as determination, discipline, integrity and time management are highly 

valued by employers in every sector. For that reason, participation in athletics at the high school 

level may lead to increased wages and income once those student-athletes enter the workforce. 

Such an impact by participating in high school athletics would be a compelling argument for 

further investment in both time and money in the enterprise of developing student-athletes.  
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EMPIRICAL MODEL !
 As described in the background literature, there have been a variety of identification 

strategies and empirical models used to determine the true effect of participation in high school 

athletics on labor market outcomes. 

 The critical problem the empirical model seeks to address is the endogeneity inherent in 

examining the effect that high school athletics has on labor market outcomes through certain 

characteristics, when those very characteristics could also affect the probability of participation. 

Such endogeneity could cause any estimate found for the effect of athletics participation on the 

labor market outcome of wage to be inconsistent (Antonakis et. al, 2014). In more plain terms, 

what this means is that the probability of participating, and thus potentially earning higher 

wages, may be higher for a certain subset of the sample than another (Menaldo, 2011).  

 The treatment variable is whether the respondent participated in high school athletics or 

not, and thus any endogenous variables would essentially cause a form of selection bias in the 

analysis. The main cause of endogeneity is in reality simultaneity, namely that some of the 

control characteristic variables may both affect the dependent variable but also the main 

independent variable of high school athletics participation (Guse). What this means in practice is 

that the estimated effect of high school athletics participation on wage later in life will be biased 

without some form of treatment to correct for the endogeneity. In addition, it is almost certain 

that given the dependent variable of wage, I will not be able to include all imaginable 

independent control variables that may also affect the outcome variable, thereby introducing 

some omitted variable bias. In order to adequately deal with omitted variable bias in the event 

that you do not have all the data to simply plug in any additional variables, the standard solution 
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is to develop some substitute for those missing variables or an identification strategy that 

automatically controls for some or all missing variables in addition to fully specified variables in 

the model (Leightner and Inoue, 2012).  

 Given that this analysis is inherently prone to some bias due to endogeneity, it was 

important to weigh the consequences of using different identification strategies in the context of 

this problem of bias. The most basic of the identification strategies used in the literature 

examined in the field so far is simple linear least squares regression. A major weakness of OLS 

regression is its ability to deal with interdependent independent variables (Burger and Repisky, 

2012). As stated earlier, the treatment variable of participation in high school athletics may easily 

be interdependent with the control variables, such as those that capture innate characteristics like 

motivation. In order to control for any potential omitted variable bias in OLS regression, one has 

to include more and more variables explicitly in the model. A type of analysis that has a similar 

problem is the effect of schooling on wages. One way of eliminating the problem of endogeneity 

associated with this analysis is to simply include direct measures of ability, or proxy measures of 

ability, both of which show that original estimates were biased upwards (Blackburn and 

Neumark, 1993). Unfortunately, for this analysis, there were no acceptable measures of ability or 

similar proxies. Therefore, a linear least squares regression, while it may lead to statistically 

significant results, will likely be biased upwards, similar to the analysis of the effect of schooling 

on wages.  

 The main alternative considered to the identification strategy undertaken was 

instrumental variables. However, due to difficulty finding a valid instrument, I decided against 

using this approach. Instrumental variables is a powerful tool to eliminate or limit omitted 
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variable bias in cases when inherent characteristics not explicitly accounted for in the model are 

correlated with both the treatment and outcome variables (Angrist and Krueger, 2001). There are 

two requirements for a valid instrument: it must be relevant, meaning it is correlated with the 

treatment variable, and exogenous, meaning it is not correlated with the error term in the model 

(Stock and Watson). The relevance condition was not of concern, as there were plenty of other 

variables from the dataset that were correlated with the treatment of participating in high school 

athletics. Finding an exogenous instrument was the big obstacle. Given that endogeneity was 

already an issue in my analysis, any exogenous variable to the model would have to fall far away 

from the measure of strict participation. This is where the tradeoff between relevance and 

exogeneity takes place. What I found was that the exogenous variables, such as a state physical 

education requirement, were lacking in relevance to the treatment of athletics participation. 

Using such a variable as an instrument would have the potential to equally flaw the analysis as a 

weak instrument. Finally, another factor was the lack of easy availability of these potential 

instruments. The dataset did not contain any explicit information on public state funding for 

athletics, and any such instrument data would have to be appended to the original dataset. 

Ultimately, while instrumental variables may eliminate the most bias of any identification 

strategy considered, it is too impractical in this research scenario to use. 

 Stratification is one strategy that is employed in this analysis. Stratification helps with the 

endogeneity issues the analysis faces by counteracting the potential for an unrepresentative 

sample, which is an issue associated with selection bias (O’Muircheartaigh and Hedges, 2014). 

By stratifying based on a certain variable that describes the respondent prior to treatment, it is 

possible to limit the selection bias associated with endogeneity problems. For example, in the 

!14



case of this analysis, the key to successful stratification would be to discover a variable prior to 

the respondent’s participation in high school athletics that can capture some of the inherent 

characteristics that would make one more likely to participate. Previous papers on individual 

sport activities, for example, have used participation prior to the beginning of the study to control 

for selection bias (Lechner, 2009). The NELS dataset contained information on whether the 

respondent participated in sports in the 8th grade. Middle school, or junior high school, athletics 

in the United States are both similar and distinct from high school athletics. For many in 8th 

grade, athletics could be seen as more participatory than the increased competitiveness of high 

school. However, it is safe to say that a vast majority of those who participate in high school 

athletics also participated in middle school or junior high. Furthermore, many of the same 

characteristics that one already possesses that make them predisposed to participate in high 

school athletics, would also make them predisposed to participate in middle school athletics. 

Therefore, stratifying on the indicator variable of whether a respondent participated in athletics 

in the 8th grade limits the selection bias derived from the pre-existing characteristics associated 

with both participation in high school athletics and labor market outcomes.  

 Ultimately, I decided to combine my stratification technique with the chosen 

identification strategy of propensity score matching. Propensity scores can be particularly useful 

in the case of endogeneity, since they measure the probability of a respondent being selected for 

treatment, given certain other variables (Rosenbaum and Rubin, 1983). Since the endogeneity 

concerns this paper is specifically dealing with could lead to selection bias, knowing the 

probability of selection of a respondent for treatment will be extremely useful. The variables on 

which the propensity scores are measured are many of the same variables that would affect both 
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the probability of selection and the outcome. In this case, those variables include measures of 

hard work, determination, teamwork, time management and more. While there are not exact 

measurements of all of these characteristics, I will be estimating propensity scores with as many 

of my covariates as possible. In order to do this, certain variables are identified that capture these 

mechanisms and are used as matching variables. Examples include standardized test scores to 

determine academic aptitude, the importance of hard work to the respondent to determine their 

determination, and parents’ education levels and income. Additionally, people of various races or 

genders may be more likely to participate in high school athletics. Therefore, a significant 

amount of demographic variables are used in estimating propensity scores. Theory shows that 

matching with propensity scores will remove bias from the analysis (Rosenbaum and Rubin, 

1983). The key in using propensity score matching will be to compare similar respondents to 

each other, where the only meaningful difference between them is the treatment of participating 

in high school athletics. In the end, matching on propensity scores will give the average 

treatment effect on the treated respondents (ATET), namely the effect of athletics participation 

on those who participated in high school athletics. Even if I am successful in controlling for all 

other ways in which one’s hourly wage can be impacted, I will have to divide my analysis. This 

is because there is likely a different effect on hourly wage by high school athletics participation 

between different races, different genders, and other characteristics. Given that there is already a 

wage bias present between different races and different genders, it is safe to assume that the 

impact that high school athletics participation has on their wages will also vary. 
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DESCRIPTION OF DATA !
 The dataset used for this analysis is the National Educational Longitudinal Survey of 

1988. This is the most recent data with the necessary indicator variables of whether respondents 

participated in high school athletics. In addition, the structure of this dataset in particular is 

conducive to the analysis.  

 The respondents in the NELS:88 were in 8th grade in the year 1988. Respondents are 

then given follow up surveys in the years 1990 (10th grade), 1992 (12th grade), 1994 

(sophomore year of college), 2000 (four years after college). As a panel dataset, I am able to use 

both prior participation in middle school sports (1988), high school athletics participation (1990 

and 1992), and labor market outcomes (2000). Within the NELS:88, I am able to utilize the 

specific subset that is only composed of respondents who appear in the base year through the 

fourth follow up measurements. This NELS:88/2000 subset has a total of 12,144 unique records.  

 The NELS:88/2000 includes all the variables needed for both stratification, propensity 

score matching, and the outcome variable. However, a significant amount of work was required 

to modify the raw variables into a form appropriate for analysis. First and foremost, because I 

utilize propensity score matching, it was necessary for me to handle the problem of missing 

values. The easiest way to do this is by removing all records with missing values from my 

analysis (Becker and Ichino, 2002). Luckily, even with removing those records, there were still a 

significant number of observations, 6,696, for analysis. Secondly, the outcome analyzed is hourly 

wage in the year 2000. The raw data from the NELS survey provided data on wages earned per 

pay period, and the frequency of the respondent’s pay. Subsequently, using an average of 8 hours 

in a work day, 40 hours per work week, 4 weeks in a month, and 52 weeks in a year, the raw data 
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with two separate variables was converted into one variable of hourly wage. The treatment 

variable in the analysis is participation in high school athletics, however, the dataset contains two 

separate measurements of respondents while they are in high school (10th grade and 12th grade). 

Since I am only interested in whether the respondent participated in high school athletics at all, 

not how many years they did, I needed to combine variables both between the two years of 

measurement, and between the separate sports that the NELS survey asked about participation in. 

Additional work was also required for other covariates, such as regrouping measurements of 

parents’ education, family size and family income.  

 Finally, in order to achieve balance in my propensity score estimation, modification of 

some of the covariates used in the probit model was necessary. Specifically, instead of strictly 

looking at the hourly wage of the respondent in 2000, I analyzed the natural log of the hourly 

wage, which means that any interpretation of results will be the percentage effect of the 

treatment variable. I also needed to use the natural log of the respondent’s grade point average in 

1988, which is used as a measure of the respondent’s academic ability. In addition to using the 

natural log of some variables for the purposes of balancing my propensity scores, some variables 

were interacted, such as the respondent’s gender and family size, and the parents’ education and 

family income, in order to achieve balance.  

 The NELS:88/2000 dataset needed to be modified fairly substantially, but once modified, 

it allows for analysis over a long period of time (12 years), and the utilization of both 

stratification and propensity score matching in order to best estimate the true effect of 

participation in high school athletics on hourly wages. 

!
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RESULTS 
  
 The results, in their entirety, are displayed in tables in the appendix, however it is 

important to explain the way in which the results display an answer to the question of does 

participating in high school athletics improve one’s hourly wages after college. Overall, the 

results show that there is a positive effect on hourly wages after college associated with 

participation in high school athletics. Yet, within certain subsets and using different techniques, 

the analysis shows that the treatment effect of participation on hourly wage differs both in its 

substantiveness and in its statistical significance.  

!
Difference of Means: 
 Prior to performing any propensity score analysis or matching, I wanted to use a simpler 

way of determining the effect of participation on hourly wage. The most basic results looked at 

the overall difference in means between those who participated and those who did not, stratified 

by whether they participated in 8th grade athletics. In both of the strata, the difference between 

the treatment and control groups was highly statistically significant (see table 2). Interestingly, 

the effect of participation in high school was larger for those who had already participated in 8th 

grade than those who had not. This was not expected, as it seems reasonable that respondents 

who participated in 8th grade to pick up many of the same skills that are instilled in high school 

athletics, meaning that the actual effect of high school participation would be smaller. Ultimately, 

the difference in the treatment effect between the two strata is not that large, with both difference 

in means being approximately $3 per hour (see table 2). It is worth noting that with the average 

hourly wage for both strata hovering between $16 and $17 per hour, a $3 increase represents 

nearly a 20% increase.  
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 It is critical to look at the difference in means, stratified, among different subsets of the 

population. Given that there is a well hypothesized wage differential between men and women, it 

was worthwhile to see whether that gap still existed, or whether it was affected by the treatment 

of participating in high school athletics. It is worth noting that the gap between the average 

hourly wage of men and that of women is smaller among those who participated in high school 

athletics than those who did not, for both strata (see table 2). In both cases, the treatment effect of 

participation in high school athletics was positive. While the differences in means among men 

and women who participated in 8th grade sports were somewhat similar, the differences among 

those who did not participate in 8th grade sports were much further apart (see table 2). One 

possible conclusion from this information is that males already possess more of the 

characteristics that high school athletics participation instills than females do, and therefore the 

treatment effect is smaller for men. The conclusion in this subset is that there is a statistically 

significant positive effect of participation in high school athletics on hourly wages for both men 

and women.  

 Greater opportunities, both athletic and otherwise, may be provided to some respondents 

based on factors related to their race. For example, family income is hypothesized to be 

associated with race, and certain athletic activities can be expensive ventures for families. Each 

of the races, within both strata, exhibited a positive treatment effect associated with participation 

in high school athletics (see table 2). However, there were differences among the races in the 

statistical significance of that positive treatment effect. For whites, both the differences in means 

between the strata are statistically significant at the 1% level (see table 2). Both effects for whites 

are also among the largest substantively, with both over $3.50 per hour. Unlike with gender, 
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where the perceived wage bias against women was correlated with a larger treatment effect for 

women, some of the largest two treatment effects were associated with the majority white subset. 

Among the minority groups, the only treatment effect that was statistically significant at the 1% 

level was that on American Indians who did not participate in sports in 8th grade (see table 2). 

For both American Indians and Asians, the majority of the skills acquired through athletics were 

acquired at the high school level, as the treatment effect was both much larger substantively and 

more statistically significant for those that did not participate in 8th grade than for those that did. 

Finally, the only other statistically significant treatment effect at the 5% level was among 

respondents of Hispanic descent who participated in 8th grade sports (see table 2). 

 Various family characteristics also differentiate the respondents from one another. One 

such characteristic is family size, which was broken up into 4 groups in its measurement 

variable. The treatment effect of participating in high school athletics was statistically significant 

at the 5% level for every family size group with the exception of a family of 2-3 people, in which 

the respondent participated in 8th grade sports (see table 2). Families of 2-3 people in which the 

respondent participated in 8th grade sports also exhibit the smallest treatment effect, even though 

it is not statistically significant at traditional levels (see table 2). The fact that the smallest family 

size group has the smallest treatment effect is slightly unusual, given that it would make sense 

for the value of teamwork especially to be less well instilled in that home environment than in a 

household of a larger size. The largest treatment effect among family sizes belongs to the 

respondents who participated in 8th grade sports in a family of 4 (see table 2). While it may be 

true that a family has to spend more of its income the more children there are, the fact that the 
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largest effect is within a family of 4 means that perhaps families are less likely to have children if 

they know they cannot provide them with the right resources through their income. 

 As noted above, a family’s income is inherently related to its size. The statistical 

significance of the treatment effect among different groups of family income is remarkably 

similar to that among different groups of family size. The only treatment effect that is not 

statistically significant at the 5% level is among those whose family income is between $35,000 

and $50,000 and who did not participate in 8th grade sports (see table 2). Similar to its statistical 

significance, respondents whose family’s have a yearly income of between $35,000 and $50,000, 

experience the smallest treatment effect, regardless of their strata. It may be the case that the 

larger the family income, the smaller the treatment effect of participation because a family’s 

larger income can help compensate for the lack of participation in high school athletics. The one 

exception to that hypothesis in my results is that two of the largest treatment effects occurred for 

each strata in the income group of over $50,000. Perhaps a certain level of family income 

actually inhibits the development of skills instilled by athletics participation, and thus the 

treatment effect of athletics participation is larger for that group.  

 The final family characteristic is the highest level of education a respondent’s parents 

achieved. Previous literature has confirmed that higher levels of parents’ education is positively 

associated with child outcomes (Dickson, Gregg, and Robinson, 2013). Once again, each level of 

parents’ education experienced a statistically significant treatment effect at the 5% level, with the 

exception of one: respondents who did not participate in 8th grade, whose parents did not 

graduate from high school (see table 2). It is not surprising that respondents who did participate 

in 8th grade, whose parents did not graduate from high school, experienced the largest 
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statistically significant treatment effect, when considering the literature around the impact of 

parents’ education on their children. If a respondent’s parents did not graduate from high school, 

it is possible that they are learning skills by participating in athletics that they would not 

otherwise learn from their parents.  

 For both family and personal demographic characteristics, there is a significant variety in 

the size of the treatment effect on respondents in each strata. However, each subset of my 

original sample experienced a positive treatment effect, whether it was statistically significant or 

not. Since difference of means is the simplest manner in which the data was analyzed, these 

results simply show that it is reasonable to conclude that there is a statistically significant 

treatment effect on hourly wages associated with participation in high school athletics. 

!
Ordinary Least Squares: 
 I then employed ordinary least squares multiple regression, using the same covariates as 

were used in the propensity score matching analysis. As explained above, it is unlikely that 

ordinary least squares (OLS) regression will remove a significant part of the bias caused by 

endogeneity. However, it is worth looking at the OLS results to determine exactly how different 

its results are from the difference of means results, but also how much more bias the propensity 

score matching is able to remove.  

 Given that the OLS analysis will use the same variables used in the propensity score 

analysis, it is important to remember that the outcome variable of hourly wage has been logged 

using the natural log. Therefore, all treatment effects results will be interpreted as a percentage 

change in the hourly wage. Before looking at any specific demographic characteristics, I ran the 

OLS regression on my entire sample, even before stratifying my results. The regression showed 
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that, at a 1% significance level, participating in high school athletics is associated with an 

approximately 10.6% increase in hourly wage (see table 5). It looks like the OLS regression is 

eliminating some of the bias caused by endogeneity, as we originally saw approximately a 20% 

increase in hourly wage associated with participation in high school athletics in the difference of 

means analysis. This result shows that there is a statistically significant positive treatment effect. 

When stratifying the overall analysis by whether the respondent participated in 8th grade, there is 

a smaller treatment effect for those who did than for those that did not (see table 5). This is 

somewhat expected because if a respondent participated in 8th grade, they may have already 

acquired some of the skills that participation in high school athletics imparts on you. The 

treatment effect for both strata is statistically significant at the 1% level (see table 5).  

 Both overall, and among each strata, there was a much larger and statistically significant 

treatment effect for females than for males (see table 5). Participation in high school athletics for 

females who did not participate in 8th grade is associated with approximately a 16.2% increase 

in hourly wage, while participation for females who did participate in 8th grade is only 

associated with approximately a 7.8% increase (see table 5). Unlike the results for females, those 

males who participated in 8th grade actually experienced a larger treatment effect that those who 

did not, even though neither of those results were particularly statistically significant (see table 

5). 

 Whites are the only race that experienced a treatment effect statistically significant at the 

1% level both overall, and among both strata (see table 5). The only other treatment effect that 

was statistically significant at traditional levels for the unstratified subsamples was for Asian/

Pacific Islander. Given that this group is one of the smaller racial minorities represented in the 
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sample, I am not sure that a statistically significant result can be extrapolated from. What is most 

disconcerting is that there were three instances among these racial subgroups of negative 

treatment effects. None of these three were statistically significant, however, which means the 

previous conclusion that there is a positive treatment effect on hourly wages associated with 

participation in high school athletics is still valid.  

 Unlike for the personal demographic subgroups, each family income group has a 

statistically significant treatment effect at least at the 5% level (see table 5). The size of the 

treatment effect hovers closely between a 10% and 12% increase in hourly wages for family 

income greater than $20,000 a year (see table 5). However, for those whose family earns under 

$20,000 a year, the treatment effect is much smaller, around a 7% increase (see table 5). It is 

reasonable to presume that a larger family income, depending on the size of the family, would 

result in better opportunities for a respondent. Therefore, it is slightly surprising to see that the 

lowest income group has the smallest treatment effect. Finally, it is worth noting that while not 

all of the stratified subgroups have statistically significant treatment effects, in each income 

group, the treatment effect is larger for those who did not participate in 8th grade sports than for 

those who did.  

 Similar to the previous demographic characteristics analyzed, the treatment effect is 

significant at the 5% level for each level of parents’ education, prior to stratification (see table 5). 

There does not appear to be a trend in terms of the size of the treatment effect as the level of 

parents’ education changes. The largest treatment effect, prior to stratification, is for those whose 

parents did not graduate high school. However, the second largest treatment effect is for those 

whose parents have an advanced degree, which is the total opposite end of the spectrum. By far 
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the largest treatment effect in any subgroup belongs to those who did participate in 8th grade 

sports and whose parents’ highest level of education is less than a high school diploma, for 

whom participation in high school athletics is associated with approximately a 33.3% increase in 

hourly wages (see table 5). It is not surprising that the largest treatment effect would be within 

the lowest education level group. As cited earlier, many studies have shown the correlation 

between higher levels of parental education and child outcomes.  

 With the ordinary least squares regression, there are generally smaller treatment effects 

than with difference of means, which was expected, given that OLS should do a better job 

removing any bias. Other than through the differentiation of subsamples, difference of means 

does not control for any bias that exists in my conceptual model. At the same time, OLS 

regression results, mostly prior to stratification, exhibited strong statistical significance. 

Furthermore, all statistically significant results showed a positive correlation between 

participation in high school athletics and hourly wages in 2000. 

!
Propensity Score Matching: 
 To acquire the best estimates of the treatment effect of participating in high school 

athletics on hourly wages, the preferred identification strategy of propensity score matching was 

employed. Theory says that such a matching strategy will remove even more selection bias 

caused by endogeneity, meaning that estimates under this strategy will most closely resemble the 

true treatment effect. Much like OLS regression removed some of the bias associated with 

endogeneity, propensity score matching should continue the directional trend of my estimates 

from the most basic analysis from difference of means. Even though the analysis of difference of 

means was done with a different outcome variable, meaning the treatment effect was not 

!26



quantified in a percentage, rough math shows that there was a decrease in the estimated treatment 

effect between difference of means and OLS. 

 Before actually conducting the matching analysis, it is important to consider the model 

for propensity score estimation. A key was to include as many demographic and other 

unchangeable characteristics as possible, as those were responsible for the selection bias caused 

by endogeneity issues. In order to achieve appropriate balance among the estimated propensity 

scores, some variables were dropped, and others were transformed. Many of the variables 

included, whether transformed or not, were variables on which the previous analysis was 

divided, such as gender, parents’ education, family size and family income. However, other 

variables were also included, such as whether the respondent’s parents are alive, grade point 

average in 1988, and a measure of motivation. In the end, through transforming some of these 

variables and interacting others, I was able to achieve both common support (see figure 2) and 

balance (see table 3). 

 Before settling on a specific matching technique, I compiled results from three different 

techniques to compare them (see table 4). The propensity scores are estimated using a probit 

model, but I also wanted to test one logit model to see if there were any significant differences. 

In addition, among the probit models, observations were matched using both caliper matching 

and nearest neighbor matching. There are no differences, either in statistical significance or size, 

between the treatment effects estimated using probit with caliper matching and probit with 

nearest neighbor matching. While there are differences in statistical significance between the 

probit caliper analysis and the logit caliper analysis, it is unclear whether these differences reflect 

any larger trend on the effectiveness of either model. Ultimately, it is possible to use either 
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technique to gather overall results, but I decided to use the probit model, primarily because the 

propensity scores associated with that model solidly exhibited common support and balance.  

 Among all the respondents in the sample, the estimated treatment effect was significantly 

smaller when using propensity score matching than when using OLS (7.7% increase vs. 10.6% 

increase), although both were statistically significant at the 1% level (see table 5). This continues 

the trend of decreasing estimated treatment effects as bias is reduced, from difference of means 

to OLS to matching. This confirms that the endogeneity biases the estimated treatment effect 

upwards, a positive bias.  

 For those that did participate in 8th grade sports, the decrease between the OLS estimate 

and the matching estimate of the treatment effect is even larger, with the matching estimate less 

than half the OLS estimate, although the matching estimate is not statistically significant at 

traditional levels (see table 5). Counter to the trend of a positive bias, for those who did not 

participate in 8th grade sports, the matching estimate is actually larger than the OLS estimate, 

and both are statistically significant at the 1% level (see table 5). This result is worth further 

examination, as propensity score matching is supposed to make those who participated in high 

school athletics and those who did not as similar as possible based on the characteristics outlined 

in the covariates. This result draws into question the idea that the endogeneity in the analysis 

causes a positive bias. Furthermore, it draws into question whether the propensity score matching 

approach actually eliminates more bias than OLS regression. 

 It is important to note that when dividing the propensity score analysis by demographic 

characteristics, variables used in the propensity score estimate may have been omitted due to 

!28



collinearity. In some instances, the matching analysis could not be run due to one of my 

covariates being a perfect predictor.  

 The only two statistically significant results for males, overall and those who did not 

participate in 8th grade, are greater when estimated with propensity score matching than they are 

when estimated with OLS (see table 5). This is not as surprising as the results for all respondents, 

as bias is more likely to vary among different subsets than it is overall. In all statistically 

significant cases, females experience a larger treatment effect under propensity score matching 

than males do (see table 5). 

 Unlike with OLS estimation, where blacks who did participate in 8th grade actually 

experienced a negative treatment effect, none of the estimated effects are negative for any race. 

Much like between the different genders, there were both instances where the OLS estimator is 

greater than the matching estimator, and vice versa. The most statistically significant results 

continue to be those for the most common races among respondents, namely whites, blacks and 

Asians. Asians overall experience the largest treatment effect estimated by propensity score 

matching of any group (see table 5).  

 Among the groups of family income, only those whose families made over $50,000 who 

did not participate in 8th grade sports have a higher OLS estimated treatment effect than 

matching. The largest treatment effect estimated is for those whose families earned between 

$35,000 and $50,000 (see table 5). Among the different levels of parents’ education, the largest 

estimated treatment effects belong to those respondents whose parents did not graduate high 

school (see table 5). This is not surprising when you consider that those respondents may not be 

experiencing or learning as much at home given their parents’ education. Incredibly, although it 
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is not statistically significant, respondents who did not participate in 8th grade, whose parents did 

not graduate high school, experienced an 86.6% increase in hourly wages, while for those who 

did participate in 8th grade, there is a statistically significant treatment effect of 38.9% (see table 

5). Given the difference in scale of the estimated treatment effects between the groups of family 

income and the groups of parental education level, it is worth hypothesizing that parental 

education is more closely correlated with childhood skill development than family income. 

 Propensity score matching both firmly answers part of the research question and leaves 

another part completely open ended. On the one hand, the matching estimates confirm what 

difference of means and OLS estimates show as well, namely that there is a statistically 

significant positive effect of participating in high school athletics on hourly wages. However, as 

the same time, it is unclear whether propensity score matching has further eliminated potential 

bias from endogeneity. Relatedly, it is equally unclear whether the bias caused by endogeneity in 

my analysis is positive or negative. These two conclusions, or lack thereof, leave us wondering 

what the best estimate of the size of such a treatment effect is, a topic that is certainly worth 

exploring further.  
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POLICY IMPLICATIONS !
 The analysis has shown that there is, generally speaking, a statistically significant 

positive treatment effect on hourly wages associated with participating in high school athletics. 

Given that hourly wages are a sufficient indicator of labor market outcomes, it seems safe to say 

that participation is associated with improved labor market outcomes.  

 One thing these results do not do is dismiss claims of impropriety surrounding high 

school athletics. Improvements in labor market outcomes, such as on hourly wages, do not 

justify inappropriate behavior conducted by high school athletes. Given that the analysis is 

conducted on a dataset that pre-dates much of the controversy surrounding the true meaning of 

the word student-athlete, it may be worthwhile to examine the systemic differences between high 

school athletics in the late 1980s and early 1990s and today. While I would hypothesize that there 

is still a statistically significant treatment effect of participating in high school athletics on hourly 

wages today, clearly it is possible to maintain the positive impact of athletics, without requiring 

its current negative consequences.  

 The dataset and analysis is limited to respondents in public schools. Therefore, any 

prospective policy actions should be taken at that level. As the United States continues to fall 

behind other countries in our public education system, it is clear that no other country in the 

world has the scholastic athletic competition that we do at the high school level. Equally 

important to improvements in classroom knowledge among American students is their continued 

and increased ability to learn skills critical to the workplace. High school athletics may be able to 

provide a learning environment in which those skills can be transmitted. Thus, further 

examination of potential increases in funding to public schools for extracurricular activities like 
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athletics is worthwhile. At the same time, a large component of why athletics participation can be 

so meaningful is the coaching and mentoring student-athletes receive. Government investment in 

training opportunities for coaches to learn and grow is worth considering. It may be also worth 

looking at how many high school athletics coaches are also teachers at their respective schools. 

The best coaches tend to be teachers, albeit perhaps not literally.  

 While the analysis has led me to propose the above policy options, there are certain 

limitations to what one can draw from my results. For instance, while there appears to be a 

statistically significant positive effect on hourly wages associated with participation in high 

school athletics, it is unclear what mechanisms have led to this positive effect. I hypothesized 

earlier that athletics participation develops important skills like teamwork, determination, time 

management, and more. However, it is entirely possible that athletics participation is associated 

with larger hourly wages for some other reason, which makes targeted investment in skill 

development difficult. Additionally, while there is a positive treatment effect overall, the 

treatment effect of participation is not statistically significant for every subgroup, as evidenced 

by the results. It is therefore more difficult to target investment at a particular demographic 

group, when the government desires to improve labor market outcomes for those who are 

marginalized. Finally, the dataset used is fairly old. While the end outcome examined, hourly 

wages, is from the year 2000, these respondents participated in high school athletics in the early 

1990s. Therefore, drawing conclusions on how to proceed from a policy standpoint 15 years later 

is somewhat of a stretch. In short, while the results and analysis provide the basis for a slew of 

policy options, the limitations of the study make it difficult to narrow these policy options down 

and to determine the exact path to take.  
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CONCLUSIONS !
 I believe that the analysis and results of this paper are crucial to the discussion of the 

impacts of high school athletics on the young men and women who play. Showing that there is a 

positive effect on hourly wages associated with participation provides evidence for advocates of 

athletics as a tool for learning. At the same time, there are significant limitations to my 

conclusions. However, those limitations should also provide the basis for additional research to 

be undertaken. I would strongly recommend that additional research on newer data, should it 

become available, be undertaken. Additionally, if possible given a newer dataset, instrumental 

variables may provide a better estimate of the true treatment effect, providing subgroup results 

with greater statistical significance. Finally, while high school athletics participation is positively 

associated with hourly wages after college, this association is also due to the extreme effort and 

discipline of those respondents who participated, as they improved their own outcomes. 

!
!
!
!
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!
!
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APPENDIX !!
FIGURE 1 - EMPIRICAL MODEL VISUAL 
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TABLE 1 - DESCRIPTIVE STATISTICS OF KEY VARIABLES !

Statistics are stratified by participation in 8th grade. Given that some variables are categorical, all statistics may not be 
meaningful for each variable. Statistics are presented for both the original variables, transformed variables, and interacted 
variables. All means and standard deviations were calculated using sampling weights according to NELS88 codebook. !!!!!!!!!!!!!!!!

! Sports in 8th Grade! Sports in 8th Grade

Yes No

Description! Mean Std. Dev Min Max Mean Std. Dev Min Max

Gender 0.44 0.50 0 1 0.56 0.50 0 1

Race 3.72 0.77 1 5 3.65 0.82 1 5

Mother Living? 0.996 0.064 0 1 0.996 0.059 0 1

Father Living? 0.976 0.153 0 1 0.981 0.136 0 1

Mother’s Highest Level of Education 1.28 0.809 0 3 1.17 0.807 0 3

Father’s Highest Level of Education 1.38 0.906 0 3 1.23 0.921 0 3

Parents’ marital status in 1988 5.43 1.49 1 6 5.26 1.67 1 6

Family size in 1988 1.49 0.95 0 3 1.46 1.02 0 3

Family income in 1988 1.64 1.08 0 3 1.44 1.12 0 3

GPA in 1988 (8th grade) 3.09 0.68 0.5 4.0 2.91 0.78 0.5 4.0

Reading Standardized Score 52.47 9.70 31.99 70.55 52.32 10.20 32.25 70.55

Mathematics Standardized Score 53.05 10.05 34.67 77.20 51.76 10.04 34.38 77.20

Science Standardized Score 52.62 9.81 32.01 78.53 52.09 9.92 31.98 78.53

Social Science Standardized Score 52.69 9.83 28.42 76.71 51.92 10.19 28.99 76.71

Measure of how important hard work is to 
respondent

3.36 0.70 1 4 3.31 0.69 1 4

Measure of how much classmates see 
respondent as athletic

1.66 0.62 1 3 2.25 0.66 1 3

Athletics Participation in High School 0.72 0.45 0 1 0.35 0.48 0 1

Wage of respondent (2000) $16.07 $11.74 $0.00 $208.33 $14.23 $10.19 $0.00 $260.42
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!
TABLE 2 - EFFECT OF PARTICIPATION ON WAGES (DIFFERENCE OF MEANS) !

P-values are listed below in parentheses. Means are stratified by participation in 8th grade. The differences being tested are the 
difference in means of wage in 2000 by the treatment variable of participation in high school. !!

Participated in 8th Grade Sports Did Not Participate

Participated in 
High School 
Athletics

Did Not 
Participate

Participated in 
High School 
Athletics

Did Not 
Participate

Mean Difference Mean Difference

17.274 13.888 3.387***  
(0.000)

16.111 12.840 3.271***  
(0.000)

Demographics

Male 19.118 17.031 2.088**  
(0.020)

17.719 15.914 1.805**  
(0.022)

Female 14.665 12.124 2.541***  
(0.000)

14.279 11.456 2.823***  
(0.000)

Asian/PI 19.844 17.834 2.011  
(0.509)

18.842 15.081 3.761**  
(0.017)

Hispanic 15.961 13.442 2.519**  
(0.011)

13.077 11.856 1.221!
(0.125)

Black 13.957 12.732 1.226  
(0.256)

13.089 11.388 1.701*  
(0.052)

White 17.591 13.869 3.722***  
(0.000)

16.571 13.067 3.504***  
(0.000)

American Indian 14.502 13.396 1.106  
(0.479)

15.223 10.553 4.670***  
(0.001)

2-3 in family 16.094 14.535 1.559  
(0.239)

16.595 12.898 3.697***  
(0.000)

4 in family 18.124 14.204 3.919***  
(0.000)

16.663 12.783 3.851***  
(0.000)

5 in family 17.322 13.741 3.582***!
(0.000)

15.945 13.700 2.245**  
(0.042)

6+ in family 16.208 13.095 3.114***  
(0.000)

14.968 11.767 3.201***!
(0.000)

Under $20K family income 14.023 11.894 2.129***  
(0.002)

13.624 11.109 2.515***!
(0.001)

$20-35K family income 15.927 12.678 3.249***!
(0.000)

14.549 12.462 2.088***  
(0.000)

$35-50K family income 17.150 15.253 1.897**  
0.011)

15.458 13.938 1.521*  
(0.091)

$50K+ family income 19.888 16.825 3.063**  
0.028)

19.312 14.938 4.373***  
(0.000)

Parent ≠ Graduate HS 15.961 10.289 5.672***  
(0.000)

12.295 10.668 1.627*  
(0.065)

Parent ≠ Graduate College 15.933 13.759 2.174***  
(0.000)

15.065 12.305 2.760***  
(0.000)

Parent Graduated College 18.158 14.141 4.017***  
(0.007)

17.255 15.009 2.247**  
(0.050)

Parent Advanced Degree 19.299 16.599 2.700**  
(0.046)

18.154 14.977 3.177***  
(0.007)
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TABLE 3 - PROPENSITY SCORE BALANCING TEST !

*Significant at the 10% level, **Significant at the 5% level, ***Significant at the 1% level 
Where U = unmatched and M = matched. !!!!

Variable Unmatched 
Matched

Treatment 
Mean

Control 
Mean

Difference  
(p-value)

Gender U 0.466 0.687 -0.221***  
(0.000)

M 0.466 0.480 -0.014  
(0.517)

Mother Living? U 0.995 0.996 -0.001  
(0.748)

M 0.995 0.994 0.001  
(0.763)

Father Living? U 0.980 0.980 0.000  
(0.877)

M 0.980 0.979 0.001  
(0.878)

Mother’s Education U 1.375 1.043 0.332***  
(0.000)

M 1.375 1.317 0.058  
(0.103)

Father’s Education U 1.462 1.092 0.370***  
(0.000)

M 1.462 1.479 -0.017  
(0.672)

Family Size U 1.513 1.463 0.050  
(0.189)

M 1.513 1.469 0.044  
(0.304)

Gender * Family Size U 0.752 1.026 -0.274***  
(0.000)

M 0.752 0.763 -0.011  
(0.805)

Family Income U 1.695 1.299 0.396***  
(0.000)

M 1.695 1.684 0.011  
(0.810)

Ln(Base Year GPA) U 1.112 1.026 0.086***  
(0.000)

M 1.112 1.124 -0.012  
(0.243)

Motivation U 3.312 3.320 -0.008  
(0.743)

M 3.312 3.313 -0.001  
(0.948)

Parents’ Education * Income U 3.242 2.076 1.166***  
(0.000)

M 3.242 3.166 0.076  
(0.513)
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FIGURE 2 - PROPENSITY SCORE COMMON SUPPORT 
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!
TABLE 4 - EFFECT OF PARTICIPATION ON WAGES (DIFFERENCE MATCHING TECHNIQUES) !

P-scores are listed below in parentheses. Regressions were run with the main dependent variable as the natural log of wages in 
2000 and the treatment variable of high school athletics participation. Coefficients should be interpreted as (100*coefficient)% 
change in wages associated with participation. Results are stratified by participation in 8th grade. Caliper matching is done with 
a maximum distance of 0.2 between neighbors. Nearest neighbor matching was done with 1 match per observation. All propensity 
scores calculated with a probit model unless specified. !!!!!!!!!!!!!!!!!!!!!!!!

Sports in 8th Grade Sports in 8th Grade

Yes No

Probit 
Caliper

Probit Nearest 
Neighbor

Logit 
Caliper

Probit Caliper Probit Nearest 
Neighbor

Logit Caliper

0.028  
(0.434)

0.028  
(0.434)

0.062*  
(0.084)

0.116***  
(0.000)

0.116***  
(0.000)

0.094***  
(0.006)

Demographics

Male 0.046  
(0.293)

0.046  
(0.293)

0.027  
(0.611)

0.114**  
(0.041)

0.114**  
(0.041)

0.091*  
(0.074)

Female 0.016  
(0.700)

0.016  
(0.700)

0.038  
(0.349)

0.163***  
(0.000)

0.163***  
(0.000)

0.128***  
(0.003)

Asian/PI N/A N/A N/A 0.224*  
(0.072)

0.224*  
(0.072)

0.169  
(0.188)

Hispanic N/A N/A N/A N/A N/A N/A

Black 0.012  
(0.898)

0.012  
(0.898)

-0.027  
(0.751)

0.289**  
(0.050)

0.289**  
(0.050)

0.239*  
(0.090)

White 0.095**  
(0.016)

0.095**  
(0.016)

0.064  
(0.155)

0.064  
(0.136)

0.064  
(0.136)

0.100**  
(0.029)

American 
Indian

N/A -0.118  
(0.422)

N/A N/A N/A N/A
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TABLE 5 - EFFECT OF PARTICIPATION ON WAGES (OLS & PROPENSITY SCORE) !

*Significant at the 10% level, **Significant at the 5% level, ***Significant at the 1% level 
P-scores are listed below in parentheses. Regressions were run with the main dependent variable as the natural log of wages in 
2000 and the treatment variable of high school athletics participation. Coefficients should be interpreted as (100*coefficient)% 
change in wages associated with participation. Results are stratified by participation in 8th grade. OLS regression was run with 
same controls as are used in propensity score matching. Propensity score matching is done using caliper matching, with a 
maximum distance of 0.2 between neighbors. !

Sports in 8th Grade Sports in 8th Grade Sports in 8th Grade

All Yes No

OLS Propensity Score 
Matching

OLS Propensity Score 
Matching

OLS Propensity Score 
Matching

0.106***  
(0.000)

0.077***  
(0.001)

0.080***  
(0.002)

0.028  
(0.434)

0.109***  
(0.000)

0.116***  
(0.000)

Demographics

Male 0.081***  
(0.001)

0.096***  
(0.006)

0.073*  
(0.054)

0.046  
(0.293)

0.048  
(0.211)

0.114**  
(0.041)

Female 0.124***  
(0.000)

0.111***  
(0.000)

0.078**  
(0.034)

0.016  
(0.700)

0.162***  
(0.000)

0.163***  
(0.000)

Asian/PI 0.183**  
(0.019)

0.276***  
(0.009)

0.087  
(0.557)

N/A 0.232**  
(0.034)

0.224*  
(0.072)

Hispanic 0.014  
(0.779)

N/A 0.011  
(0.888)

N/A -0.013  
(0.856)

N/A

Black 0.079  
(0.133)

0.117  
(0.410)

-0.053  
(0.510)

0.012  
(0.898)

0.153*  
(0.058)

0.289**  
(0.050)

White 0.125***  
(0.000)

0.098***  
(0.000)

0.114***  
(0.000)

0.095**  
(0.016)

0.105***  
(0.001)

0.064  
(0.136)

American Indian 0.081  
(0.361)

0.119  
(0.216)

-0.001  
(0.991)

N/A 0.283**  
(0.014)

N/A

Under $20K family 
income

0.072**  
(0.031)

0.032  
(0.499)

0.085  
(0.108)

N/A 0.110**  
(0.031)

N/A

$20-35K family 
income

0.110***  
(0.000)

0.079*  
(0.061)

0.079*  
(0.087)

0.074  
(0.136)

0.115***  
(0.008)

0.109*  
(0.076)

$35-50K family 
income

0.126***  
(0.000)

0.121***  
(0.008)

0.061  
(0.161)

N/A 0.121**  
(0.043)

0.088  
(0.228)

$50K+ family 
income

0.107***  
(0.005)

0.090**  
(0.036)

0.084  
(0.189)

N/A 0.099*  
(0.063)

0.130**  
(0.034)

Parent ≠ Graduate 
HS

0.131**  
(0.012)

0.140*  
(0.062)

0.333***  
(0.000)

0.389***  
(0.001)

0.039  
(0.599)

0.866  
(0.490)

Parent ≠ Graduate 
College

0.088***  
(0.000)

0.094**  
(0.002)

0.050  
(0.108)

0.049  
(0.211)

0.081**  
(0.025)

0.087*  
(0.067)

Parent Graduated 
College

0.109***  
(0.010)

0.115**  
(0.028)

0.076  
(0.340)

N/A 0.177***  
(0.001)

0.108  
(0.127)

Parent Advanced 
Degree

0.129***  
(0.002)

0.099*  
(0.076)

0.055  
(0.380)

N/A 0.136**  
(0.034)

N/A
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