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Introduction 

Baseball is in the midst of an identity crisis, 30 years in the making, over the role that 

data analysis plays in the player development process. The conflict turned mainstream with the 

publishing of Moneyball and the conflict of data analysis in sports really began from here 

(Lewis, 2003) (Burris, 2022). The professional ranks reluctantly have adapted to the availability 

of new data and research over time. However, since then, the battle has simply shifted from the 

professional to the amateur realm. Now that colleges have begun to embrace data analysis within 

their programs, as seen at Oregon State, the topic has become “how young can we start 

optimizing baseball performance?” (CDW).  The desire to use advanced data analysis in the 

amateur/youth baseball industry has created a highly contentious debate between people who 

believe in new-age training methods and those who still vouch for traditional methods of 

baseball development. 

While the implementation of advanced data analysis in amateur baseball is still a very 

taboo topic in baseball circles, USA Baseball was looking for a method to compare player data 

collected at their National Team Identification Events. USA Baseball works with hundreds of 

athletes all over the country each season. As a result, it is nearly impossible for all their National 

Team Identification Staff to attend each identification event, and even more difficult to see all 

the athletes being evaluated on a year-by-year basis, creating a need for a tool that could 

standardize the data collected from these identification events for more consistent analysis. 

The debate surrounding the need for a tool like this and how it should be used within 

amateur baseball was a frequent topic of conversation between those of us there collecting the 

data and coaches who were curious about how the data would be used. Throughout the Summer, 



2 
 

I encountered beliefs spanning the spectrum, from coaches that love to use the data to coaches 

that think the data creates a crutch for youth players to lean on, providing a false sense of 

performance. For my STS Topic, I am hoping to evaluate the differing beliefs on the role data 

should play in the development of youth/amateur baseball players. Compiling beliefs from 

various sources, ranging from coaches, players, and player development personnel, I hope to 

come to a greater understanding of why this fundamental conflict is still so hotly contested in 

amateur baseball today, and how the conflict has contributed to the current state of the amateur 

baseball industry as a whole. 

Technical Project: Data Analysis Interface for USA Baseball Talent 

Evaluation Processes 

USA Baseball, the national body for United States representation in international baseball 

competition, wanted to further improve its player identification capabilities through enhanced 

data collection and visualization methods. USA Baseball fields five separate National Teams 

every Summer and those teams are as follows: The Collegiate National Team, composed of the 

best non-draft-eligible college players in the country. The 18U, 15U, and 12U National Teams, 

comprised of the best rising High School Seniors, 15-year-olds, and 12-year-olds respectively. 

Lastly, the Women’s National Team, which is comprised of the best Women’s Baseball players 

in the country, ranging from 16 to 41 years of age. The desire to send these teams into 

international competition and dominate drove the desire to have a more standardized data 

analysis tool in the roster selection process. 

I designed a web-based database/interface that re-imagined the way USA Baseball’s 

Talent Identifiers were able to analyze athletes’ quantitative performances. The interface was 

developed using python and its library of data analysis packages, as well as its web-based 
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interface package called “Dash”. These packages allowed me to recreate mainstream data 

analysis tools already common in the baseball industry as well as the freedom to further expand 

and generate new visualizations where I felt popular analytical tools were failing to paint the 

entire picture. 

Due to the number of players being evaluated that were already committed to high-level 

Division I College Baseball Programs, I determined that collegiate data analysis processes were 

the most applicable to what USA Baseball was trying to accomplish. Over the course of a week, 

I was able to dive into how college baseball teams handle data analysis, including the practices 

of the program here at the University of Virginia. After identifying the common tools and 

visualizations used in college baseball. I was able to develop a system that incorporated the 

industry standard visualizations such as hitter spray charts and pitcher pitch locations, while also 

developing new visualizations for areas of analysis that I felt the current state of data analytics in 

college baseball fell short of painting the entire picture, eventually encapsulating these 

visualizations in a web-based database containing the data collected from games that took place 

at the National Training Complex throughout the summer. 

 The project served as a great means to compare players in the national team selection 

process and served as an advanced preparation tool for evaluating competition in international 

tournaments. The project is still undergoing further enhancements as I think of new ideas for 

expansion, such as the calculation of more traditional baseball statistics. I will be deploying and 

testing this database with the University’s baseball program this season to further evaluate the 

long-term impact the project can have on player development at the collegiate level. 

STS Research Topic: In-depth Analysis of Competing Beliefs Regarding Data 

Implementation in the Player Development Process 
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 Player development, specifically in baseball, hinges upon the physical and mental 

maturation of athletes. As the players grow, they become physically more capable of performing 

at a high level, as well as more mentally capable of handling the trials and tribulations that come 

with participating in sports. Over the last decade, data collection and data analysis tools have 

become more accessible and have introduced a whole new variable into the world of amateur 

baseball training and development. The effects of this have separated trainers and coaches into 

one of two camps, pro-data, or anti-data. I hope to come to a better understanding of why these 

trainers/coaches feel the way they do, and what role they believe data analysis is playing in the 

development (both positive and negative) of amateur baseball players, both physically and 

mentally. Understanding the various viewpoints of various player development personnel will 

allow us to come to a deeper understanding of how the analytical boom in sports, specifically 

baseball, has changed both the amateur sports industry as a whole and the players partaking in it. 

 When diagnosing the mental maturation process of athletes, baseball provides one of the 

most interesting dynamics in all of sports. The game is built on failure. The best baseball hitters 

in the world are failing at a 70-75% rate. The psychological effects of such an environment have 

been studied at length, with plenty of case studies stemming from the realm of professional 

baseball. Those who believe in data-driven performance analysis of young athletes believe in the 

confidence created by being able to track quantifiable growth and the positive impacts this 

confidence can have on performance. Those who don’t believe in these analytical methods 

believe that these measurables provide a false reality surrounding the athlete’s performance, 

creating a crutch that holds the athlete back from being able to truly understand and alter their 

performance. 
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 The physical development of athletes follows a trend that we have been seeing for more 

than a century. As the science behind training and athletics has evolved, the boundaries of what a 

human body is capable of have continued to grow. Athletes today are bigger, faster, stronger than 

we have ever seen them before, allowing for extraordinary physical feats at younger and younger 

ages. Looking at baseball, the effects of this can be seen in the college recruiting process. Players 

are reaching physical performance milestones, such as throwing a baseball 90 miles per hour, 

earlier and more often than ever before, leading to a recruiting system that has the top collegiate 

programs offering scholarships to athletes that are yet to enter high school. While some believe 

that these new performance heights are ultimately creating bigger and better opportunities for the 

athletes, others believe that new training regiments are too specialized and putting the athletes at 

greater risk of sustaining major injuries, and where a trainer/coach falls in their beliefs on this 

topic is often in-line with their stance on data-driven performance training. 

 Pitchers are generally believed in the industry to have the most to gain from specialized 

training practices, and these trainers who believe in data analytics and specialized training 

methods are following common research trends within the industry. Research indicates that the 

best way to improve pitch metrics is to optimize the kinematic efficiency of the pitching motion 

(Daneau et al., 2020). Research also shows that pitch spin rate is one of the leading indicators of 

pitching performance and that average pitch velocities have skyrocketed over the last decade 

(Higuchi et al, 2013), (Clair, 2018). Those who are proponents of new-age training believe that 

optimizing these metrics early in the physical maturation process will have the most benefit to 

players over the span of their playing careers. 

 Those who are generally opposed to this line of thinking cite growing injury rates in both 

professional and amateur baseball. Tommy John surgery rates have increased over the last 
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decade at both the professional and amateur levels (Arons et al., 2016). The root of these injuries 

stems from both the biological unnaturalistic nature of an efficient pitching motion, as well as 

overuse stemming from training specialization (Whiteley, 2007) (University of North Carolina). 

This collection of baseball trainers and coaches focus more on general athletic training at a 

younger age and waits to introduce more nuanced or baseball-specific features until an athlete 

has gone through a certain level of physical maturation. They maintain the belief that as an 

athlete grows, they become physically more capable of performing at a certain level and more 

mentally capable of understanding their own limitations.  

 Ultimately, over the span of my STS project, I hope to use current articles, as well as 

conduct interviews with current coaches, trainers, and players to understand the differing 

perspectives surrounding data analysis and data-driven training in amateur baseball. While I have 

laid out the problem as a two-dimensional black-and-white spectrum, I understand that some 

may be more polarized or more moderate than others. I hope to come to a deeper understanding 

of why those involved in baseball have engrained themselves in their beliefs, and how the new-

found availability of data-tracking technology has impacted these beliefs. Have their beliefs been 

strengthened because of the new technology? Are they beginning to understand the other side? 

Then, using this, I hope to come to a better understanding of how these beliefs and mindsets have 

shaped the industry of amateur baseball as it exists today. 

Conclusion 

 From my STS Research, I hope I can determine when in the amateur baseball circuit it 

becomes safe and responsible to use advanced data analysis on player performance. Combining 

that information with the database developed in the technical portion of my prospectus, I hope to 

develop a data analysis strategy for USA Baseball and UVA Baseball that can be implemented in 
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their player development and talent identification processes. If used correctly, I believe that this 

research can lead to meaningful impacts on player performance on the field, benefitting both the 

programs and the individual players themselves. For the programs, an increase in player 

development can lead to a better overall team, which in terms of USA Baseball can lead to more 

success in international competition, and for UVA Baseball, more success throughout a potential 

70-game season. If the players can take advantage of this research, they could potentially see the 

dividends of higher in-game performance, leading to better opportunities and potentially a higher 

signing bonus when the MLB Amateur Player Draft rolls around. This research can be used as a 

guideline in the baseball industry, helping to establish when it becomes both feasible and 

physically safe to implement advanced data-driven training for amateur baseball players, leading 

to enhanced player performance and a better overall product on fields for all ages and skill 

levels. 
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