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Abstract 

This paper examines the effect of high school athletic participation on education and labor market 
outcomes. Specifically, this papers aims to identify how athletic participation affects GPA, 
educational attainment and income. Using data from the National Longitudinal Study of 
Adolescent to Adult Health (Add Health), OLS estimates were used to test the effect of high school 
athletic participation on the outcome variables. This paper uses propensity score matching to 
control for selection bias by generating a subsample of observations with similar characteristics. 
Supporting previous literature, this paper found significant impacts of athletic participation on 
GPA and educational attainment; however, there was no evidence that that high school athletics 
impacts income. 
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Introduction  
  In March of 2017, the Trump administration proposed its 2018 federal budget. After a 

series of temporary resolutions, Congress finally passed a budget on March 23, 2018, almost 

halfway through the fiscal year. While the temporary budget resolutions make it difficult to assess 

the 2018 federal budget in its totality, the budget proposed by the Trump administration gives 

individuals an opportunity to access the priorities of the current administration. The proposal 

sought to decrease the Department of Education’s budget by $9.2 billion or 13.5 percent. The 

effects of this downsizing results in a reduction in teacher training, after-school programs and aid 

to low-income and first generation college students (Brown and Douglass-Gabriel 2017). 

 In addition to this reduction in the overall budget, the budget proposal seeks a reallocation 

of $1.4 billion towards the expansion of the charter school system, the private school voucher 

program and other public school alternatives (Brown and Douglass-Gabriel 2017). Advocates of 

the voucher program argue that it gives parents the freedom of choice; however, opponents argue 

that it is a short term solution that is harmful in the long run to the public school system. They 

argue that “taking money out of public school systems to allow a lucky few to attend private 

schools is harmful in the long run for the public school system” (MacGuidwin and Narayanan 

2015). This debate demonstrates that access to a quality education continues to be an important 

issue in American politics. 

Access to education it gives students the opportunity to learn skills and traits that will be 

useful in the labor market. Additionally, it provides students outlets to express themselves outside 

of the classroom. Athletics is one of the supplementary activities students can join that can provide 

long-term benefits. Comparing data collected by the National Federation of State High School 
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Associations (NFHS) and the National Center of Education Statistics, athletes consistently make 

up nearly half of all high school students. This statistic indicates that students find value in athletics 

as supplement to their education. However, while students find value in athletics, their decision to 

play sports in schools are being undermined by the rise in pay-to-play practices.  

Pay-to-play is a practice where individuals must pay a fee in order to participate in athletics. 

While this practice provides schools and districts alternative funding options when dealing with 

budget constraints; it is criticized because it creates an environment of unequal access. Low income 

families are being forced to remove their children from athletics due to cost.1 In a national poll 

conducted by the University of Michigan C.S. Mott Children’s Hospital, 19% of low income 

families indicated that their child’s ability to participate in sports was limited as a result of cost 

compared to only 5% for high income families (University of Michigan 2012). Despite the 

questionably discriminatory nature of the practice, a Pennsylvania School Boards Association 

report found that 33 states have districts that utilize pay-to-play (Pennsylvania School Boards 

Associations 2010). This same report said the following when discussing the legality of the 

practice: “Pennsylvania and most other states do not regard athletics, band, student clubs, etc. as 

part of the guaranteed basic public education, which leaves open to local school officials the 

possibility of charging fees to participate in these activities” (Pennsylvania School Boards 

Associations 2010). 

The notion that school districts are allowed to employ pay-to-play practices motivates this 

                                                
1 Bucy (2013) found that 61% of surveyed middle school and high school student athletes were 
required to pay participation fees. The average cost for a student athlete to participate in school 
athletics per year was $381 with some districts approaching $1000. ee waivers were eligible low-
income participants; however only 6% of applicants who applied for a waiver actually received 
one 
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paper because the practice rations athletic participation by family wealth, effectively. If sports are 

rationed by wealth and willingness to pay, any benefits of athletics will also be rationed by the 

same means. As a result, this paper attempts to examine the role athletics plays in academic 

performance by answering the following question: Does sports participation have an impact on 

educational attainment and labor market outcomes?  Using the National Longitudinal Study of 

Adolescent to Adult Health (Add Health) conducted by the Carolina Population Center at the 

University of North Carolina at Chapel Hill, this paper finds that sports participation does have a 

positive impact on GPA and educational attainment but finds insignificant results for its impact on 

income.  

 The remainder of the paper is organized in the following manner: 1) the Literature Review 

section synthesizes previous theoretical and empirical research to provide insight into how 

participation in sports might impact labor market outcomes, 2) the Data section briefly describes 

the data pulled from the Add Health dataset, 3) the Methodology section discusses the methods 

employed in this paper, 4) the Results section details the findings of this paper and 5) the 

Conclusion section discusses the implications of the results with concluding remarks. 

Literature Review  
In order to understand how sports participation could have an effect on an individual’s 

labor market outcome and educational attainment, it is important to understand how sports 

participation fits into the larger human capital framework. Human capital is the collection 

intangible assets humans are born with or acquire that enhances (or perceive to enhance) their 

productivity in the labor force. These assets are used to help explain differences in labor market 

outcomes among individuals with similar demographic characteristics.  
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Economists T.W. Schultz and Gary Becker were the first to articulate the relationship 

between human capital and productivity. Schultz argues that the “many paradoxes and puzzles 

about our dynamic, growing economy can be resolved once human investment is taken into 

account” (Schultz 1961). One example he provides in his defense is the disparity in earnings 

between farm people taking industrials jobs and industrial workers of the same demographic. He 

argues that the difference in earnings “correspond closely to corresponding differentials in 

education… [which] strongly suggest that the one is a consequence of the other” (Schultz 1961). 

Becker (1964) and Schultz (1960) examine the relationship between human capital and 

productivity by measuring the tradeoff between current consumption and future earnings. Using 

census data from 1900-1956 with the assumption that students forgo 40 weeks of 1949 earnings at 

a rate equivalent to workers in manufacturing, Schultz finds that enrollment in educational 

institutions continue to rise despite an increases in foregone wages. He concludes that students are 

continually willing to sacrifice current consumption for discounted future income. Becker came to 

similar conclusions; he found that the private rate of return for high school graduates increased 

from 16 to 28% from 1939 to 1958 (Becker 1964).  

Other economists have developed their own adaptations of human capital theory.  Gardener 

(1983) classifies human capital as multidimensional intelligence that manifest itself in eight 

distinct ways: musical-rhythmic, visual-spatial, verbal-linguistic, logical-mathematical, bodily-

kinesthetic, interpersonal, intrapersonal and naturalistic. These classifications illuminate how 

human capital could impact productivity differently depending on the individual and the task. 

Spence (1973) constructs a signaling model where there are two types of workers: high 

productivity and low productivity. Spence imposes a cost structure where the low productivity 
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worker has a higher opportunity cost for giving the signal (some amount of education) compared 

to a high productivity worker. In this model, Spence finds that there will be a signaling equilibrium 

where the signal is positively correlated with productivity and employers will offer higher wages 

to those who give the signal. This model indicates that enhancing an individual’s human capital is 

beneficial in the labor market.  

The sports participation literature incorporates human capital theory to explain the avenues 

in which participating in sports can impact education and labor market outcomes. Broh (2002) 

provides the following three theoretical frameworks to help explain how sports participation builds 

human capital: the development model, the leading-crowd hypothesis and the social capital. The 

developmental model suggests that sports develop participant’s crucial skills like work ethic, 

respect and persistence that help students achieve in the classroom. The leading-crowd hypothesis 

argues that student-athletes are members of ‘the leading crowd,’ an academic-oriented group with 

a disproportionate number of college-oriented individuals. This association should facilitate better 

educational outcomes and other positive externalities. Lastly, the social capital model proposes 

that participation in school sports improves social ties among all members involved as well as their 

families. These ties are beneficial for maintaining “discipline and adherence to school norms and 

values” (Broh 2002). These three frameworks provide the necessary theoretical foundation for 

empirical research on the impact of sports participation on educational attainment and labor market 

outcomes. Empirically, one would have to illustrate that individuals who participate in sports have 

higher productivity than non-participant. The sports participation literature relies on human capital 

theory to make this assertion.  
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Empirical researcher argues that there should a positive impact of sports participation and 

outcome variables based on their knowledge of human capital theory. These economic researchers 

demonstrate their assumption through a host of different methodologies and robustness checks 

based on race, ethnicity, gender and type of sport. Each methodology is tailored to work around 

potential selection bias. Selection bias occurs when a sample is not representative of the population 

it intends to study. Selection bias is also problematic in this literature because athletes may possess 

characteristics that can also be found in successful people. The chosen methods are designed to 

avoid endogeniety problems between sports participation and the outcome variables. Instrumental 

variable estimation and propensity score matching are the two methodologies that frequently 

appear in the literature. Instrumental variable estimation would use an instrument (variable) for 

athletic participation to control for endogeneity in the sports participation decision.2 Propensity 

score matching on the other hand is a two step process that matches individuals with similar 

characteristics by their likelihood of being in the treatment group.3  

Both techniques are used in the sports participation literature. Eide and Ronan (2000) uses 

height to instrument for athletic participation to determine its effect on educational attainment and 

income. While studies have shown that Body Mass Index (weight/height2) may be correlated with 

labor market outcomes (Strauss and Thomas 1998), Eide and Ronan claims that adding quadratics 

of BMI as an independent variable removes the correlation of height and the error term. Using 

                                                
2 Stock	and	Trebbi	(2003)	cite	Wright	(1928)	as	the	first	paper	to	use	instrumental	variables	to	
“solve	the	identification	problem	in	econometrics”	(Stock	and	Trebbi	2003).		Wright	determined	
the	observable	factors	that	shifted	the	demand	curve	but	not	supply	and	used	these	factors	to	
estimate	the	slope	of	the	supply	curve. 

3 Rosenbaum	and	Rubin	(1983)	is	the	first	cited	paper	to	describe	the	procedures	of	the	method.	
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longitudinal data of United States high school students in 1980, they measure the effects of sports 

participation on high school dropout, college attendance, college graduation and earnings across 

race and gender. Given their preferred specification using instrumentation, they only find that 

athletic participation has a positive effect on college attendance and college graduation for white 

females. Their base OLS specification finds significant results for all outcome variables across 

race and gender indicating that more work needs to be done to their methodology.  

Rees and Sabia (2010) also uses height as an instrument to evaluate the causal impact of 

athletic participation on GPA and three binary education variables: difficulty paying attention in 

class, difficulty completing homework, and college aspirations. They run OLS regression with and 

without instrumental variables and fixed effects and find that the regressions with the instruments 

and fixed effects have much smaller estimates or estimates of opposite signs. They conclude that 

previous literature may have exaggerated their results. Additional instruments have been found in 

the literature including school size and private school status (Gorry 2016).  

Lechner (2013) and Lunn and Kelly (2015) apply propensity score matching to control for 

selection bias. Lechner advocates for the method by arguing that propensity score matching “is 

well suited to investigate the relation of the outcome variables to participation, while keeping 

constant the ‘exogenous’ confounding factors that can be identified” (Lechner 2013).  

Examining the sports participation literature illustrates that there is discord among 

economist. Some papers find that for certain groups there is a significant and positive effects for 

athletic participation on outcome variables, while others find inconclusive results for all groups. 

This paper will use the updated version of Rees and Sabia’s dataset but will employ propensity 
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score matching technique to see if this methodology does a better job estimating the effects of 

sports participation on outcome variables.    

Data  
The data for this paper comes from the National Study of Adolescent Health (Add Health), 

conducted by the Carolina Population Center at the University of North Carolina at Chapel Hill. 

Rees and Sabia (2010) and Gorry (2016) also use this study to conduct their analysis. The Add 

Health data is particularly useful to this literature because it attempts to study “how social 

environments and behaviors in adolescence are linked to health and achievement outcomes in 

young adulthood” (Harris and Urdy 2017). In order to do so, Add Health surveys a sample of 

individuals over four distinct periods: Wave 1 (1994-1995), Wave 2 (1996), Wave 3 (2001-2002) 

and Wave 4 (2008). This sample was selected through a sampling method created by the Quality 

Education Data, Inc. which narrowed a sample of more than 26,000 high schools into eighty. While 

the particular method used by Quality Education Data, Inc. is proprietary, the study assures that 

the narrowed eighty school sample are “representative of US schools with respect to region of 

country, urbanicity, size, type and ethnicity” (Harris and Urdy). High schools that started in 9th 

grade were matched with a middle school, or “feeder school,” in the same community. Feeder 

schools are “schools that included a 7th grade and sent at least five graduates to that high school” 

(Harris and Urdy). As a result, the study consists of 132 schools. 

In Wave 1, an in-school questionnaire and an in-home interview was conducted. The in-

school questionnaire was administered to more than 90,000 students in grades 7 through 12.  The 

in-home interview was administered to the core sample, a nationally representative subsample of 

12,105 adolescents who were also surveyed for the in-school questionnaire. Wave 1 provides users 
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with social and demographic characteristics of the respondent, education and occupation of 

parents, household structure, risk behaviors, expectations for the future, self-esteem, health status, 

friendships, school-year extracurricular, etc. Waves 2-4 continues to survey respondents from the 

core sample. Since Wave 2 is a follow up interview a year after the questions are relatively similar 

to Wave 1. Wave 3 and 4 includes data on labor market experience, relationships, pregnancies, 

economics, the future, religion, etc.  

From Wave 1, this paper selects the following demographic data for the core analysis: 

gender, height, weight, race/ethnicity, parents’ education, sports participation, exercise, physical 

condition and trouble with school data (trouble with teachers and students as well as trouble doing 

homework and paying attention). From Wave 3, this paper uses cumulative overall GPA. Wave 4 

provides data on highest education attained and 2008 income.4 5 Highest education attained is 

measured by one of three categories: no college experience, some college experience or higher 

education beyond college. After cleaning the data (see Data Appendix 1), the summary statistics 

for the remaining data is presented in Table 1. Table 2 indicates how the number of students in the 

sample that played sports (Sports =1) versus the number of students who did not play sports (Sports 

=0). Figure 1 illustrates the distribution of the outcome variables. Detailed descriptions of the 

variables can also be found in the Data Appendix 

 

 

                                                
4It	 is	 important	 to	note	 that	 this	paper	only	uses	 the	public	use	data	which	 contains	a	6,504	
observations	of	the	core	sample	selected	to	be	representative.		
 
5 The STATA software used for this paper had a variable restriction that prevented the importing 
of the original data at once. Instead, I had to scan the codebook for the variables I wanted to then 
import manually. 
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Table 1 

Sports Freq. Percent Cum. 
0 442 36.28 36.28 
1 773 63.62 100 
Total 1,220 100  

Table 2 

 

 

 

 

 

Variable Obs Mean Std. Dev. Min Max 
Height (inches) 1,220 66.43 4.05 53 81 
Weight (lbs) 1,220 141.58 34.58 70 300 
Exercise  1,220 2.37 1.15 0 1 
Physical Conditions 1,220 0.07 0.26 0 1 
Hispanic 1,220 0.08 0.28 0 1 
Black 1,220 0.16 0.37 0 1 
White 1,220 0.75 0.433 0 1 
Asian 1,220 0.03 0.18 0 1 
Native American 1,220 0.05 0.21 0 1 
Other Race 1,220 0.06 0.23 0 1 
Mom Education 1,220 3.52 1.62 1 6 
Dad Education 1,220 3.61 1.71 1 6 
Trouble with Teachers 1,220 0.20 0.40 0 1 
Trouble Paying Attention 1,220 0.47 0.50 0 1 
Trouble with Homework 1,220 0.43 0.50 0 1 
Trouble with Students 1,220 0.28 0.50 0 1 
Log (2008 Income) 1,220 10.33 0.93 3.91 13.81 
Educational Attainment 1,220 1.98 0.64 1 3 
GPA 1,220 2.90 0.69 0.43 4 
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Figure 1 
 

Methodology 
As stated in the literature review, the first step to estimating the effects of sports 

participation on outcome variables is to remove selection bias. This paper uses propensity score 

matching to achieve its goal. Propensity score matching is a two-step process that matches treated 

observations (Sports=1) with untreated observations (Sports=0) with similar characteristics. This 

process establishes a subsample of observations with identical characteristics which allows for 

more accurate and unbiased measurement of the treatment effects than simple OLS regressions. 

The first step is to generate a propensity score, or likelihood of receiving the treatment, for each 

observation using a vector of explanatory variables. These explanatory variables include height, 

weight, weekly exercise, difficulty using extremities, race variables (less white), parents’ 
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education, and the trouble variables. Of all of the variables the following variables significant 

contributed to determining the propensity score: height, weekly exercise, difficulty using 

extremities and parents’ educational attainment (mom and dad). This was determined by running 

a logistic regression with sports participation as the dependent variable and the explanatory 

variables as the independent variables for every observation in the sample. The coefficients on the 

significant variables help determine the likelihood of an observation receiving the treatment 

irrelevant to whether they actually received the treatment or not.  

Once a propensity score is generated for each observation, the second step is to match 

observations with similar propensity scores. The observations who received the treatment are 

matched with observations who did not receive the treatment based on the nearest neighbor method 

(Rosenbaum and Rubin 1983). This methodology is consistent with Lunn and Kelly (2015). 

Because of the disparity of athletes (773 observations) to non-athletes (447) and the higher average 

propensity score for the treated group, matching with replacement was allowed in order to increase 

the average quality of the matches (Caliendo and Kopeinig 2005). After the matching process is 

completed, the 773 treated observations were matched with 277 untreated observations. Table 4 

and 5 compare some key characteristics for the three groups: the treatment group, the comparison 

group and the remaining unmatched group. These tables are important because they illustrate the 

effectiveness of the matching process. These tables indicate that this process was successful 

because the explanatory and outcome variables of the unmatched group vary significantly from 

the treatment group. For example, the average propensity score for the treatment group is 67.5%, 

and the average propensity score for the comparison group is 60.5%. If the observations in the 

unmatched group were included in the comparison group, the average propensity score would be 

56.1%. This would mean that the comparison group is not as similar to the treatment group as it 
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could be. The same can be said for each of the variable in tables 4 and 5. In the end, the propensity 

score matching model creates a subsample of 1,050 observations.  

Explanatory Variable Treatment Group 
(773 observations) 

Comparison Group 
(277 observations) 

Unmatched Group 
(165 observations) 

Propensity Score 67.5% 60.5% 50.4% 
Mom’s Education 3.69 3.44 2.88 
Dad’s Education 3.79 3.53 3.01 
Weekly Exercise 2.62 2.23 1.48 
Trouble with 
Teachers 

21.3% 19.9% 15.8% 

Trouble Paying 
Attention 

47.6% 49.1% 37.6% 

Table 4 

Outcome Variable Treatment Group 
(773 observations) 

Comparison Group 
(277 observations) 

Unmatched Group 
(165 observations) 

GPA 2.98 2.81 2.65 
No College 
Experience 

16.69% 27.08% 30.59% 

Some College 
Experience 

60.80% 56.68% 52.35% 

Higher Education 
Beyond College 

22.41% 16.25% 14.12% 

Log 2008 Income 10.37 10.29 10.22 
Table 5 

 This paper employs three specifications to test the effectiveness of the propensity score 

matching model. The basic specification is the following OLS regression over the entire sample 

(1,220 observations): 

𝑌" = 	𝐵& + 𝐵(𝑆𝑝𝑜𝑟𝑡𝑠	𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑜𝑛" + 𝑒" , 

where 𝑌" represents one of three outcome variables (2008 income, cumulative overall GPA and 

educational attainment) and Sports Participation is a binary variable indicating if the survey 

respondent played sports in the 1994-1995 academic school year. While income requires a log-

linear model and GPA requires a simple linear model, educational attainment requires a 

Multinomial Logistics model (MNL) because the left side variable is a categorical variable with 
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more than two outcomes. This methodology is a standard method for dealing with educational 

attainment outcomes (Lunn and Kelly). Using a MNL model allows the user to determine the 

likelihood an observation would have one outcome relative to a base outcome. In this paper, no 

college education serves as the base outcome.  

The second specification modifies the base specification by adding a vector of controls.6 

These controls attempt to remove omitted variable bias that may cause the model to over or 

underestimate the effects of sports participation. The second specification is the following: 

𝑌" = 	𝐵& + 𝐵(𝑆𝑝𝑜𝑟𝑡𝑠	𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑜𝑛" +	𝐵5𝑋" + 𝑒" . 

The final specification takes the same form as the first specification; however, the OLS regression 

is run on the subsample of 1,050 observations determined by propensity score matching. This 

model is the preferred specification because it measures the treatment effect of sports participation 

with the added value of reduced selection bias. This specification should yield results that are 

closer to the actual treatment effect.   

Results 
 Using the three specifications (pre-propensity score matching, pre-propensity score 

matching with controls and post-propensity score matching), estimates were generated for income, 

GPA and educational attainment. The results are presented in Table 6-8. Table 6 indicates that 

across the three specifications a positive relations exist between sports participation and income 

with column 1, the base specification, having a significant coefficient on sports participation. 

Specifically looking at column three, the preferred specification, an athlete in this subsample 

generated 8.57% more income in 2008 compared to their non-athlete counterparts. Although this 

                                                
6 See table in Data Appendix 1 for a detailed explanation of the control variables. 
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result is insignificant, the positive effect is consistent with previous literature like Gorry (2016) 

who finds a 9.6% increase in earnings. In its entirety, these results indicate that there is a lot more 

that goes into an individual’s income than whether or not he or she played sports. However, the 

positive coefficient across specifications indicate that there maybe skills, experiences, 

relationships, etc. gained that may have lasting positive effects on individuals. More research must 

be done on this model to get better evidence for this hypothesis.  

 
Table 6 
 

Table 7 indicates that there is a clearer correlation between sports participation and GPA. 

Across all specifications, the coefficient on sports participation is positive and significant at the 

99.9% confidence level. In the preferred specification, athletes had a GPA 0.167 points higher than 

their non-athlete counterparts. These results indicate that there is a measurable link between sports 

participation and GPA supporting Broh’s development model and leading-crowd hypothesis. The 

work ethic and persistence described in the development model or the positive externalities of 

being associated with the leading crowd are quantified in this model.  
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Table 7 
 

Table 8 presents the results for the MNL model used to determine the effects of sports 

participation on educational attainment. The number on the left hand side of each row corresponds 

to one of the following educational attainment levels: 2 – some college and 3 –Higher education. 

Educational attainment level 1, no college, is not listed because estimates of 0 are generated for 

the base case. Given these estimates, the two conclusions can be made: (1) the relative probability 

of having some college education rather than no college education is 74% higher for athletes 

holding all else equal, and (2) the relative probability of having higher education beyond college 

rather than no college education is more than double (124%) for athletes holding all else equal. In 

short, athletes having a significantly larger relative probability having at least some college 

education. These results are not surprising because one would expect that the avenues in which 

sports participation affects GPA should persist throughout an individual’s entire academic career.   
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Table 8 

Conclusion 
 This paper supports previous literature by finding significant evidence that sports 

participation is positively correlated to classroom performance and educational attainment, but it 

finds no statistically significant evidence that athletics is correlated with income. After controlling 

for selection bias using a range of variables, this paper finds the following: athletic participation 

is correlated with a 0.167-point increase in GPA, it is correlated with a 74% increase in the 

probability of achieving some college education relative to no college education, and it is 

correlated with a 124% increase in the probability of obtaining higher education beyond college 

relative to no college education. From an econometrics perspective, these results are important 

because they illustrate that propensity score matching can be effective in this literature. From a 

policy perspective, these results indicate that athletics are valuable for students beyond their health 

implications. School districts should encourage activities that positivity affects academic 

performances rather than adopt policies that restrict access to these activities.   
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Data Appendix I 
 
 The raw data imported into STATA consisted of 42 variables for 6,504 observations. The 

first step to dealing with the raw data was to get rid of observations with a significant number 

missing values for key variables. 1,771 observations with missing values for age, gender and grade 

were dropped. Observations missing values for these three variables also missed values for other 

key demographic variables. Next 25 observations were deleted because they gave multiple 

responses for gender or a missing value was present. Next, the height and weight variable had to 

be adjusted to get rid of observations with strange responses. For height, there are observations 

coded as “5 feet, don’t know inches,” “5 feet, not applicable inches,” “refused feet, refused inches,” 

“don’t know feet,0 inches,” and don’t know feet, don’t know inches.” Dropping these observations 

resulted in an addition loss of 35 observations. For weight, 97 observations were dropped if the 

respondents refused to give their weight, didn’t know their weight, or if the weight was coded as 

not applicable. 23 observations were dropped if the school didn’t have the standard 7-12 grade 

system or if the respondent had multiple responses. Lastly, if respondents responded I don’t know 

for Hispanic they were dropped because it was coded as a value of 8 which would prevent it from 

being a successful race dummy (564 observations dropped). For the trouble variables, 142 

observations were dropped for having missing values or for having a code of 9 which meant they 

gave multiple answers. For the parents’ education variables, 1,467 observations were dropped if 

missing values were present or the status of their education was unclear. For the exercise and 

physical condition variables, 128 observations were dropped for being missing. For the outcome 

variables, 1,032 observations were dropped if values were missing or invalid responses were given. 
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The final sample consists of 1,220 observations. The table below provides detailed explanation of 

every variable used in the various specifications. 

Variable Definition 
Height Height(inches)  
Weight Weight(pounds)  
Exercise Continuous variable detailing how many times a 

week the respondent exercise to sweat heavily 
1: 1-2 times; 2: 3-5 times; 3: 6-7 times; 4: 8+ times 
-  Wave 1 

Physical Condition Binary variable with value of 1 if respondent had 
difficulty using hands, arms, legs, or  feet in last 
12+ months – Wave 1 

Hispanic Race/Ethnicity: Hispanic 
Black Race/Ethnicity: Black 
Asian Race/Ethnicity: Asian 
Native American Race/Ethnicity: Native American 
Other Race* Race/Ethnicity: Other Race  
Mom’s Highest Education Attained Interactive term between having biological mother 

in the household and the highest level of education 
attained; a categorical variable with values 1-6: no 
high school degree, HS degree, no college, some 
college, bachelor’s degree and higher education, 
respectively 

Dad’s Highest Education Attained Interactive term between having biological mother 
in the household and the highest level of education 
attained; a categorical variable with values 1-6: no 
high school degree, HS degree, no college, some 
college, bachelor’s degree and higher education, 
respectively 

Trouble with Teacher Binary variable with value of 1 if respondent got in 
any trouble with teachers during school year 

Trouble Paying Attention Binary variable with value of 1 if respondent had 
difficulty paying attention in class  

Trouble with Homework Binary variable with value of 1 if respondent  had 
trouble doing homework  

Trouble with students Binary variable with value of 1 if respondent had 
trouble getting along with other students  

Educational Attainment Categorical variable with values 1-3: no college at 
all, some college to bachelor’s degree and higher 
education 

2008 Income The natural log of the respondents reported 2008 
income – Wave 4 

GPA The cumulative GPA across all years  
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Data Appendix II 
 
 Multinomial Logistics Models allow statisticians to determine probabilities of categorical 

outcomes. These models treat every categorical outcome as individual outcomes and fits an s curve 

to the observations. The estimate generated in a MNL model corresponds to the shape and direction 

of the curve. In order to convert these estimates into probabilities a series of calculations were 

employed. The probabilities for non-athletes models the following equation: 

Pr 𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛	𝐴𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 = 	
𝑒>?@

1 + 𝑒B?@ + 𝑒B5?@
 

where Educational Attainment is one of the three outcomes (no college, some college or higher 

education), 𝑌C@ is the constant for outcome no college and 𝑌2C@	is the constant for outcome higher 

education. This equation is solving for the probability for a non-athlete to have an educational 

attainment of no college. The probability for a non-athlete to have an educational attainment of 

higher education would require the numerator to read 𝑒>5?@ . The probability for athletes model 

the following equation: 

Pr 𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛	𝐴𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 = 	
𝑒>?@E>?F

1 + 𝑒>?@E>?F + 𝑒>5?@E>5?F
 

where Educational Attainment is again one of the three outcomes (no college, some college or 

higher education), 𝑌C@ is the constant for outcome no college,  𝑌CF is the  coefficient for outcome 

no college,  𝑌2C@	is the constant for outcome higher education and 𝑌2CF is the coefficient for 

outcome higher education. This equation is solving for the probability for an athlete to have an 

educational attainment of no college. The probability for a non-athlete to have an educational 

attainment of higher education would require the numerator to read 𝑒>5?@E>5?F . 


