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Abstract 

Academic Disparities, Summer Learning Loss, Team Sports and the Importance of Summer 
Enrichment Programs: An Integrative Literature Review 

 
Summer enrichment programs have many advantages that complement traditional classroom 
learning. Because the majority of North Carolina public schools adhere to a traditional school 
calendar, enrichment programs offset the potentially lost information and also offer distinct 
experiential and diverse learning opportunities not found in traditional classroom settings. In order 
to establish low income minority students’ proportional higher need for access to enrichment 
programming, the first part of this text concerns existing inequities where scholars have found 
achievement disparities that negatively influence educational outcomes for children of color and low 
income K-12 students. The following text will also discuss the ways in which existing inequities have 
been furthered through summer learning loss.    
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Introduction 

The implementation of summer enrichment programs across the United States has been a topic of 

debate for many years now. The debate is not regarding the general effectiveness of the programs 

but instead whether they are effective in relation to the demographic of students they target, and 

whether or not the target community is fully able to utilize the opportunities offered by these 

programs. Influences and barriers that can direct the ways in which summer enrichment programs 

are implemented, such as the implications of summer learning loss, student access to team based 

activities like sports, and common disparities in education that are often related to racial, ethnic, and 

socio-economic background. Since the main objective of summer enrichment programs is to help 

alleviate these barriers that time off from school during the summer months often fosters between 

children, this review will focus on pointing out the most critical details which can be easily utilized in 

furthering one’s own awareness of the need for summer opportunities among children. 

 

There is much evidence available today supporting the idea that certain factors such as 

socio-economic conditions or someone’s race or ethnicity can significantly influence their academic 

performance (Robinson, 2010, Reardon 2011, Berkowitz, Moore, Astor, & Benbenishty 2016). That 

being said, the first part of the literature review focuses on illustrating some of these common 

academic disparities in education. It is broken up into two sections: one focusing on socio-economic 

disparities, and the other focusing on ethnic and racial disparities. Even though socioeconomic 

disparities often correlate with racial and ethnic disparities, it is important to separate these two 
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categories in order to examine the unique significance each plays in furthering or restricting 

academic success. 

 

This review also explores summer learning loss and the institution of summer enrichment programs. 

Research exhibits a strong argument that summer break generally is detrimental to students 

academic growth (Von Drehle, D. (2010), Borman & Boulay, 2004). This literature is essential in 

assessing whether or not there is a demand for a program like Triangle Bikeworks. It is also essential 

in determining whether or not a summer academic program can positively affect students, 

particularly students without existing advantages that mitigate this summer learning loss.  

 

The third and final section of the literature review focuses on team sports and the effect of 

involvement in team-based activities/physical activities and how they may help students further their 

own problem solving abilities as well as physical fitness and critical-thinking skills. There is evidence 

which supports the idea of an increase in self-efficacy and physical activity being correlated with an 

increase in academic performance (Cole, 2014). Also evidence exists which supports a correlation 

between physical activity and higher levels of psychosocial functioning and healthy behavior (Fox, 

Barr-Anderson, Neumark-Sztainer, & Wall, 2010). Reviewing literature surrounding team-sports 

and their connection to health and academics will assist in evaluating the current need for Triangle 

Bikeworks, and in turn, potential for expansion. 
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Existing Academic Disparities in Education 

Racial and Ethnic Disparities 

The North Carolina Department of Public Instruction recognizes the achievement gap as a 

“persistent, pervasive and significant disparity in educational achievement and attainment among 

groups of students as determined by a standardized measure” (Langberg & Brege, 2010, 2). Scholars, 

throughout the years, have analyzed aspects of the K-12 achievement gap and have consistently 

found that achievement disparities negatively impact educational outcomes for low income students 

and students of color. These discrepancies in achievement levels are present at every stage of 

schooling from elementary to high school. 

 

From the 1970s to the early 1990s, the black-white achievement gap declined across subject area and 

grade level, with the largest advancements by black students occurring in the late 1980s (Robinson, 

2010). Yet in the middle of the 1990s, the achievement gap accelerated again. Black students 

continue to exhibit lower reading and mathematic scores compared to their white peers, regardless 

of overall gains in achievement. Scores for all students are increasing but white students’ scores are 

increasing at a quicker rate (Robinson, 2010). 

 

This phenomenon is prevalent on a national and local scale. On the national level, Robinson (2010), 

found that relative to black students, white students are .41 standard deviations higher in reading at 

school entry, and .86 standard deviations higher by the end of third grade. This study utilized data 
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from a nationally representative sample of over 12,000 students from the Early Childhood 

Longitudinal Study cohort of 2003 and 2004. 

 

Similarly, Walley (2018), utilized scores from the national English Language Arts Smarter Balanced 

assessment from the 2014-2015 school year. The results of the study show that for the 2014-2015 

school year, the achievement gap between black students and white students was over 30% in grades 

three through eight. The smallest achievement gap occurred in grade eleven where black students 

were still 26.7% less proficient than their white peers (Walley, 2018). 

 

Both Robinson and Walley concluded that, on a national level, the black-white achievement gap is 

largest during the middle years of schooling. Although the gap declines during high school, it 

remains larger than the gap prevalent during elementary school.  

 

North Carolina is no exception to the general trend. The following analysis utilizes End of Grade 

data for third through eighth grade students based on average scores on the state administered 

standardized reading test. These reading scores are paralleled with the English II End of Course 

scores provided for high school sophomores to analyze trends in achievement through different 

periods in education. 

 

Langberg and Brege (2010) analyzed End of Grade reading test scores for Wake County Public 

Schools. The scores indicate that - for the 2008-2009 school year - 50.9% of black and 88.4% of 
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white students were proficient in reading. That is a discrepancy of 37.5%, similar to the achievement 

gaps at the national level.  

 

The most recent North Carolina achievement gap data comes from the reading End of Grade and 

English II End of Course scores from the 2017-2018 school year. Based on the End of Grade 

scores, the gap in proficiency between white students and black students was 36.4% for Chatham 

County, 43.8% for Durham County, 36.8% for Orange County, and 38.4% for Wake County. 

Comparably, based on the End of Course, the gap in proficiency between white students and black 

students was 36.6% for Chatham County, 37.5% for Durham County, 34.4% for Orange County, 

and 35.6% for Wake County (North Carolina School Report Cards, 2018).  

 

A similar pattern to the one presented above is apparent when comparing achievement levels of 

white students and Hispanic students. Based on the Langberg and Brege (2010) study for the 

2008-2009 school year, 50.2% of Hispanic students were proficient in reading in Wake County. That 

is a discrepancy of 38.2% between white students and Hispanic students. As evident from the 

2017-2018 End of Grade scores, the gap in proficiency between white students and Hispanic 

students was 30.9% for Chatham, 45% for Durham County, 36.6% for Orange County, and 38.7% 

for Wake County. Relatedly, based on the End of Course scores, the gap in proficiency between 

white students and Hispanic students was 30% for Chatham, 39.7% for Durham County, 34.5% for 

Orange County, and 30.6% for Wake County (North Carolina School Report Cards, 2018). 
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Explanations for these gaps in achievement can be explained by a number of possible factors. 

Montoya (2010) utilized administrative data from the North Carolina Education Research Data 

Center at Duke University, along with North Carolina End of Grade and End of Course scores 

from the 2004-2005 school year. Montoya concluded that among individual factors, the most 

dominant, aside from socioeconomic status, in describing achievement gaps are parental education, 

for black students, and language barriers for Hispanic students. More explanatory factors are 

diagrammed in Figure 1 of the appendix. Additionally, Langberg and Brege (2010) asserted that one 

method to decrease the achievement gap between races is to increase youth development via the 

creation of more extracurricular activities, and summer programs.  

Socio-Economic Disparities  

Low socio-economic background negatively impacts student academic achievement and academic 

attainment (Berkowitz, Moore, Astor, & Benbenishty, 2016, Kena, Musu-Gillette, & Robinson, 

2015, Benner, Boyle, & Sadler, 2016, Reardon, 2011). Socio-economic status and academic 

achievement are correlated from preschool through higher education (Reardon, 2011). Access and 

attitudes are two explanatory factors in this relationship. Students of higher means are more likely to 

have access to important resources, experiences, and opportunities that contribute to physical, 

linguistic, cognitive, social, and emotional growth and development. Therefore, these students often 

have stronger academic performance than peers without such access (Kena, Musu-Gillette, & 

Robinson, 2015). Students of higher means are also likely to have attitudes toward education that 

differ from low class peers (Lareau, 2002). Students from middle and high socio-economic 

background have an instilled attitude that they will succeed academically, graduate high school, and 
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attend a postsecondary educational institution of some variety. Students of means, their teachers, 

and their families all assume this will be their path. Access to important enrichment from birth in 

combination with attitudes implying an expectation of success are significant factors in the inverse 

correlation of socio-economic background and academic achievement and attainment Berkowitz, 

Moore, Astor, & Benbenishty, 2016).  

 

Sophomores in high school during 2002 participated in a study that followed thousands of students 

from various backgrounds and locations to track their educational attainment. As shown in Figure 2 

of the appendix, students from low socio-economic status were less likely to graduate high school, 

attend a postsecondary institution, and graduate from a postsecondary institution (US Department 

of Education National Center for Education Statistics, 2002). This is an example of a product of 

systemic inequity affecting low-income students. The inequity begins before students enter the K-12 

system. Beginning at 10 months old, children’s vocabulary differs greatly by class, as can be seen in 

Figure 3 of the appendix (Hart & Risley, 2003). Children from low socio-economic background are 

exposed to less language from their earliest stages of development. This impacts reading and 

comprehension skills. Lack of universal pre-schooling feeds into this as well. Despite some 

government efforts to increase access to quality pre-schooling such as Project Headstart, 

low-income families may not have the means for pre-school tuition, especially the often high tuition 

of highly accredited preschools (Puma 2006). Home life impacts the gap in language acquisition, as 

well. As illustrated in Figure 4 of the appendix, children from low-income households have less 

variety in words addressed to them by parents or guardian figures (Hart et al., 2003). This is one 

example of differences in access. Before their first birthday, children from middle and upper class 
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homes have more access to something as simple as words, and this does influence the rate skills 

valued in a classroom setting are attained. Other examples of access may be tutoring, enrichment 

activities (to be discussed in later section on team sports), books in the home, technology in the 

home, etc. 

 

This lack of access influences attitude. Students from families with ample resources have comfort 

with self-advocacy in regards to education, and this comfort not always seen in lower class students. 

Part of this difference has been documented to come from differences in familial culture. Lareau 

(2002) outlined distinct familial differences between lower class children and middle and upper class 

children that impacted academic success. Trends among students from poor and working class 

families became evident and the familial culture was defined as a Rate of Natural Growth child-rearing 

approach. Students from middle and upper class families were raised with the Concerted Cultivation 

child-rearing approach. The Concerted Cultivation approach often emerges due to the presence of time 

and resources almost exclusively available to middle and upper class parents and guardians. 

Differences of Rate of Natural Growth and Concerted Cultivation are summarized in the Figure 5 in the 

appendix. The “outcomes” as listed in that table are crucial to consider when observing trends in 

socio-economic achievement and attainment gaps. Children from lower class families feel an 

emerging sense of constraint. The research, presented by Kena et al. (2015) in the most recent 

Condition of Education report demonstrates a consequence of this. As shown in Figure 6 of the 

appendix, there is a class difference in students that expect to attain high and students that don’t. 

The students in this data are the same from Figure 2 on actualized attainment. Attitudes matter. The 

expectation of attainment translated to attainment for these students. 
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Aspects of Summer Learning Loss  

In the early years of formal schooling in America, school calendars were developed while 

considering the needs of local students. The present 9-month school calendar emerged when 85% of 

Americans were involved in agriculture and when climate control in school buildings was limited. As 

a result, the issue of a summer break and how it affects an individual’s learning process has been a 

major issue in America for quite some time now, and it has also been thoroughly researched. 

Research concerning summer break has found that it is detrimental to academic growth, and it also 

plays a surprisingly large role in creating the achievement gap (Shafer, 2016).   

 

On average, math facts and spelling highlight summer learning loss at higher rates than other tested 

skill areas, such as reading comprehension. The explanation of this result is based on the observation 

that both math computation and spelling skills involve the acquisition of factual and procedural 

knowledge, whereas other skill areas, especially math concepts, problem solving, and reading 

comprehension, are conceptually based (Borman & Boulay, 2004).  

 

However, some recent research on summer learning loss emphasizes that the summer break has an 

especially deleterious impact on poor children’s reading achievement (Shafer, 2016).  For example, 

all students, regardless of the resources in their home, typically lose roughly equal amounts of math 

skills over the summer. Substantial economic differences are found for reading, however. On certain 

measures, some middle-class children actually show gains in reading achievement over the summer, 

but disadvantaged children show losses. Also, reading comprehension scores for both income 
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groups decline, but disadvantaged students’ scores decline more. The long-term consequences of 

these income-based summer learning differences appear to be the primary cause of the widening 

achievement gaps that separate poor minority and white middle class students in the United States 

(Borman & Boulay, 2004). 

The Effect of Summer Learning Loss on Minority and Low-Income 

Students 

While summer vacation can cause critical learning loss for all students, the break is particularly 

debilitating for low-income and minorities students. As mentioned above, the summer months are 

considered one of the key causes of the achievement gap. 

 

In 2010, a study found that all students learn basic skills at a similar rate during the school months, 

but low-income students face a regression in skills during the summer that far outweighs their higher 

income counterparts (Von Drehle, 2010). Additionally, these falls in learning are cumulative, causing 

more damage as learning-less summers progress (Terzian et al., 2009). This gap is particularly large 

within reading comprehension. Alexander et. al (2007) followed a  representative random sample of 

790 students were tracked from the first grade to age 22. Again, there was no significant difference 

in learning during the school year, but the effect of summer was intense. Over the summer, 

high-income students saw an increase in reading comprehension, where low-income students saw a 

significant decrease. By the end of fifth grade, high-income students saw a 47 point increase in 

reading comprehension; low-income students saw a decrease of two points. By ninth grade, the 
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researchers concluded that over half of the achievement gap was due to a disparity in summer 

learning opportunities (Alexander et al., 2007).  

 

These income-based achievement disparities are primarily due to the difference in summer activities 

for low-income and mid to high-income students. Thanks to a higher expendable income, wealthier 

parents can afford to send their children to camps and programs during the summer months that 

serve an educational purpose (Blazer, 2011). This gap persists across different races and ethnicities, 

with a 2010 study finding that 61% of white students attended a summer learning program. Only 

18% of black students and 14% of Hispanic students did so (The Wallace Foundation, 2010). 

The Making of an Effective Summer Program 

Summer school programs focused on lessening or removing learning deficiencies often have a 

positive impact on the knowledge and skills of participants. Overall, students completing remedial 

summer programs can be expected to score about one-fifth of a standard deviation higher than the 

control group on outcome measures. (Borman & Boulay, 2004). With the data supporting that 

summer learning loss can be detrimental to a student’s growth, particularly amongst income levels 

and race, there has been an uptick in summer programs that engage students in a variety of ways. 

Here we recognize some of the key aspects of successful summer programs. 

 

First and foremost, affordability is key. In order for students, particularly those who are low-income, 

to fight summer learning loss, they should have equal access to summer programs. Free programs, 

or those that are subsidized for low-income participants, are ideal (Terzian et al., 2009). Additionally, 
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providing students with proper nutrition is important, due to the lack of food that low-income 

students experience during the summer months. In 2009, only sixteen percent of the 17.5 million 

students that participated in the National School Lunch Program were helped during the summer 

months (Afterschool Alliance, 2010). 

 

Differentiation from typical school content is also important to a program’s success. Innovative 

activities should be complemented by academic content, but summer programs that were essentially 

extensions of the school year were found to have inconsistent results (Miller, 2007). For example, a 

recent study conducted by Kathleen Lynch and summer learning expert James S. Kim in 2017 

examined the effects of a summer math intervention in which students were given access to an 

online math program and asked to do three “playlists,” or worksheets, a week. While the majority of 

students made use of the program, their math scores showed no improvement at the end of the 

summer (Lynch & Kim, 2017). Lynch concludes that just assigning worksheets without mentoring 

or guidance probably won’t correct summer math loss: families will need to adopt a more integrated 

approach (Shafer, 2016). On the other hand, after an evaluation of 34 summer programs, researchers 

Wimer and Gunther found that the most effective programs maintained the likeness of a summer 

vacation (Wimer & Gunther, 2006). Physical components to a program are especially effective for 

low-income youth, who typically miss out on afterschool physical activities (McLaughlin & Smink, 

2009). 

 

Fostering strong relationships, both within peer groups and amongst students and adults, are 

indicative of strong summer programs as well. While these are arguably important throughout a 
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child’s development, the summer months offer an opportunity for students to interact with adults 

and peers in a more relaxed setting.  To promote this, small class sizes within summer programs 

were found to be the most successful, with a 93 study meta-analysis finding that ten to fifteen 

students was ideal (Terzian et al., 2009). This is primarily to create a small staff-to-student ratio in 

order to encourage individualized learning.  One might also assume that volunteering to attend 

summer school could possibly serve as an indicator of motivation and engagement and would 

positively influence the impact of the summer program —but compulsory, remedial summer 

programs appeared no less effective than voluntary programs. It is possible that compulsory 

attendance requirements are associated with students whose performance levels are most likely to 

benefit from summer school activities (Borman & Boulay, 2004).    
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Team Sports 
 
There are several programs similar to Triangle Bikeworks Spoke’n Revolution across the United 

States that have achieved outcomes in line with the benefits produced from traditional school sports 

through cycling. Although sports are primarily associated with improving physical health, physical 

activity also affects other areas, such as academic performance, emotional well-being, and drug use.  

 

Regular participation in physical activity is essential for good health (BMC 2013). Active people 

benefit from higher levels of health-related fitness and are at a lower risk of developing negative 

medical conditions compared to inactive people. For people aged 5-17 years, it is recommended that 

they undertake a minimum of moderate activates for at least 60 minutes per day (BMC, 2013). 

Regular repetition at this level can result in reduced body fat, enhanced bone health, and reduction 

in depression and anxiety.  

 

Psychological problems such as depression, anxiety, and stress are not restricted to adults 

(Donaldson, 1982). While not as extensive, some research has examined the links between exercise 

and sports participation in children and adolescents and reduced emotional and behavioral 

problems. Research suggests that the sports environment can provide socialization opportunities 

and place adaptive demands that are similar to those of other important life settings (Smith & Smoll, 

1991).  
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Figure 7 shows a regression of mean GPAs for middle school and high school students from a study 

conducted by Claudia Fox. This model specifically compares the GPA of students who participate in 

team sports versus those who either participate individual sports like cycling or achieve at least 

“moderate vigorous physical activity” or MVPA (ASHA, 2009). See Figure 7 in the Appendix for 

more details.  

 

Specifically concerning high school girls, hours performing the minimum daily requirement for 

physical activity and sports team participation were independently associated with a higher GPA. 

High school boys, in contrast, only showed that sports team participation was associated with a 

higher GPA – not solely achieving the minimum requirement. This difference may be due to the 

possibility that high schools rather than middle schools have a required minimum GPA in order to 

participate in school sports teams (Morris, 2017 & Cole, 2014). 

  

Furthermore, the mean GPA for middle school boys and high school girls and boys who 

participated on sports teams was higher when compared to those who did not participate. However, 

the effect of team sports on middle school girls did not have the same impact. The table also shows 

independent GPA growth for students who achieve MVPA outside of team sports. For all surveyed 

genders there exists a positive linear association between the increase of MVPA and a higher mean 

GPA (ASHA, 2009). The GPA for middle school boys who increased their MVPA from less than 

2.5 hours per week to greater than 7.0 hours per week increased from 2.62 to 2.82 respectively. High 

school boys also exhibited a similar .20 increase in GPA with increased hours of MVPA. From this 
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study, it is evident that both team sports and individual activity play a compelling role in academics 

and healthy behavior.  

 

These findings were consistent in comparison to several studies which demonstrated that 

participation in organized sports is associated with improved academic outcomes among students 

13-16 years old. School identification and school-related values shape students including one's 

performance academically.  

 

These findings are not just limited to team sports; studies have found that individual sports that 

contain elements of group dynamics yield the same results in increased GPAs and overall academic 

improvement, at even higher rates than some traditional school sports such as baseball and 

softball(Kim, 2014).  

 

Fox, Barr-Anderson, Neumark-Sztainer, & Wall, (2010) conducted a study to examine whether 

participation in school team sports, exclusively or in combination with other extracurricular 

activities, is associated with higher levels of psychosocial functioning and healthy behavior than 

participation in other extracurricular activities alone or nonparticipation. The statewide survey 

showed that those who participate in a type of extracurricular activity were significantly more likely 

than non-participants to exercise and consume nutritious foods, to enjoy school and complete 

homework, and also express positive attitudes about self, peers, teachers, and parents. Students 

participating in extracurricular activity were also less likely to skip school, get into fights, smoke 

cigarettes or cannabis, vandalize property, binge drink or have sexual intercourse. Those involved in 
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team sports at school also exhibited the strongest reactions to these positive consequences and were 

least likely to report sadness, anxiety and suicidal behavior. Thus while engaging in extracurricular 

activities is associated with various benefits participation in organized sports appears to be 

associated with unique benefits. 

 

Although the aforementioned positive effects of team sports should not be ignored, participation in 

organized sports has also been positively correlated to participation with alcohol tobacco and illicit 

drug use. In a study by Elsevier, researchers Lisha and Sussman examined the effects of organized 

sports at both the high school and collegiate levels. The study divided the type of substance into 

three main categories to examine individual effects-- cigarettes, alcohol and illicit drugs. They found 

that in 22 of the 29 studies examining alcohol “participation in sports was positively associated with 

alcohol” (Elsevier, 2010), meaning that those who participated in team sports reported greater 

drinking levels compared to those who were not on sports teams.  

 

Furthermore, 14 out of 15 studies found an inverse relationship between participation in team sports 

and smoking cigarettes. This result could be attributed to the natural competition between athletic 

success and the consequences of smoking. The inverse relationship suggests that sports participation 

could be a preventative measure against cigarette usage (Elsevier, 2010).  

 

Lastly, 15 studies concerned the relationship between sports participation and illicit drug use, seven 

of which examined marijuana as the only illicit drug. The studies showed an inverse relationship-- 

participation in sport was related to lower illicit drug use. Although this was found nine of the 15 
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studies, two of the studies exhibited a positive relationship and three found that it differed between 

sport and gender (Elsevier, 2010).   

 

Programs similar to TBW exist across the country and have been used in case studies regarding how 

individual sports can yield similar positive results in youth development. Cycling specifically has 

been cited as a way to increase active youth participation in urban areas(Hoffman et al., 2013). 

 

Neighborhood Bike Works (NBW), Philadelphia, PA, has had 529 youth participants and have been 

able to foster the development of healthy lifestyles, good nutrition, leadership skills, professional 

skills, environmental awareness, and increased confidence and the ability to overcome challenges 

(Neighborhood Bike Works: Our Impact).  They have a current program completion rate of 96% 

(Neighborhood Bike Works: Annual Report 2016-2017). NBW is devoted to promoting access to 

individuals from all backgrounds, and empowering youth ages ranging from 8 into adulthood, 

primarily focused on the 8-18 range (Neighborhood Bike Works: Our Mission). 

 

Knoxville, Tennessee has implemented a program, Kids Can Bike!, to increase activity with middle 

school aged youth who do not fit the traditional school sports mold. This 7-week program is 

designed to increase safety awareness and empower youth already involved in after-school programs. 

The pilot program included students from a range of ethnic and socio-economic backgrounds and 

they were able to provide bikes free of charge to the participants. The program facilitated a 

substantial increase in self efficacy as tested through a questionnaire given to the student upon 
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completion(Chandler et al., 2015). Studies show increases in self-efficacy through sports and physical 

activity are tied to higher GPAs and academic performance (Cole, 2014). 
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Conclusion 
 

After analyzing educational opportunity through three lenses- existing inequities in education, 

summer learning loss, and team sports- we can better understand what is required of a system or 

program in order to better help students, particularly low-income and minority students. As Triangle 

Bikeworks primarily exists to help this group of students, it is important to note where they meet the 

needs, according to our research.  

 

Regarding summer learning loss, TBW consistently aligns with what we argue is an effective summer 

program. TBW is free to all participants, making it affordable for students of all income levels. While 

on bike tours, students are also provided with proper nutrition at no charge. Additionally, TBW’s 

content is far different from what students would experience in the average school year. With a 

focus on cultural education and physical activity alongside counseling and guidance from instructors, 

Spoke’n Revolutions tours offer a break from typical classroom content with an added “summer 

vacation” feel, which is critical for summer programming success. Finally, small class sizes are critical 

to TBW’s programming, and alongside small student-to-staff ratio, these qualities indicate a program 

that is effective for low-income and minority students especially.  

 

From a year-round standpoint, our research has concluded that students that participate in sports, or 

physical activity in general, can have a positive impact on psychological health and educational 

growth. While traditional team sports certainly have added benefits, our case studies from both 

Knoxville, TN and Philadelphia, PA proved that cycling programs can also improve academic 
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performance. TBW’s focus on physical activity improves health as well as self-efficacy, which is yet 

another indication that the program will be successful for the target market.  
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Appendix 
Figure 1. Influences on Racial Achievement Disparities (Reardon, Kalogrides, & Shores 2017) 

 
 
Figure 2. Percentage distribution of highest level of educational attainment of spring 2002 high 
school sophomores in 2012, by socio-economic status (SES) (Kena et al., 2015) 
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Figure 3. Children’s Vocabulary Differs Greatly Across Income Groups (Hart et al., 2003)

 
Figure 4. The Number of Words Addressed to Children Differs Across Income Groups (Hart et al., 
2003) 

 
   

Triangle Bikeworks Capstone Team| Literature Review 30 



 

Figure 5. Summary of Differences in Child Rearing Approaches (Laureau, 2002) 
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Figure 6. Percentage of students’ expected levels of educational attainment of spring 2002 high 
school sophomores, by socio-economic status (SES): 2002 and 2004 (US Department of Education 
National Center for Education Statistics, 2002) 
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Figure 7. Regression Adjusted Mean GPA by Sports Team Participation and by Hours of moderate 
vigorous physical activity. Model 1 Examines Sports Team Participation and MVPA in Separate 
Regressions, Model 2 Mutually Adjusts for Both Sports Team Participation and MVPA 
Simultaneously in the Same Region 
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