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Abstract

Linear sprinting is essential for athletic performance, especially in sports that require rapid acceleration and
top-end speed. Force production is a known contributor to sprinting ability; however, the specific roles of
horizontal and vertical force across sprint phases are not fully understood. This study aimed to examine the
relationship between linear sprint speed and force production in college baseball players, hypothesized that
horizontal force would better predict acceleration, and vertical force would better predict maximal velocity.
Thirty male collegiate baseball players (ages 18-24) participated in this correlational study. Acceleration was
measured using a 10-yard dash, while maximal velocity was assessed with a 10-yard fly sprint, following a 20-yard
build-in. Horizontal force production was evaluated using countermovement and pause broad jumps. Vertical
force production was measured using countermovement and pause vertical jumps. The stretch-shortening cycle
(SSC) was assessed by comparing countermovement and pause conditions. Sprint times were recorded with
Brower timing gates, and jump performance was measured using jump mats. Pearson correlations were used to
examine relationships between sprint and jump variables, and paired t-tests compared jump conditions.
Statistical significance was set at a = .05. Strong, significant negative correlations were found between 10-yard
sprint times and all jump measures, indicating that greater force production corresponded with faster

acceleration. Correlations ranged from r = -0.66 to r = -0.72 (p < .001). The 10-yard fly sprint also showed
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moderate-to-strong negative correlations with all jump variables (r = -0.55 to -0.61, p < .002), suggesting that
both horizontal and vertical force production contribute to maximal velocity. A moderate positive relationship
was observed between eccentric utilization ratio (EUR) in the broad jump and maximal velocity (r = 0.48, p =
.007). Additionally, countermovement jumps produced significantly greater distances and heights than pause
jumps in both horizontal and vertical conditions (p <.001), demonstrating the benefit of SSC utilization. Force
production was found to be strongly associated with both acceleration and maximal sprint speed. While
horizontal force plays a key role in acceleration, vertical force also contributes meaningfully across sprint phases.
The SSC enhances force output and should be incorporated into training. Overall, a combination of horizontal,

vertical, and SSC-focused training methods is recommended to optimize sprint performance.

Keywords: athletic performance, force production, vertical force

Barton Journal, vol. 1, no. 1, Spring 2026 166
https://bartonjournal.org/



	Demystifying Nervous System Regeneration: A Comprehensive Review 
	A Mathematical Approach to Prion Misfolding 
	Bioinformatics of the Oral Microbiome 
	Phototaxis in Drosophila melanogaster 
	Unraveling Neuroblastoma: Causes, Treatments, and Future Perspectives 
	FOMO: Understanding How Fear of Missing Out Impacts College Students 
	Digital Transformation in Professional Sport: A Case Study of Artificial Intelligence Integration in a German Second-Division Ice Hockey Club 
	Mindful Horizons: A Mental Health Wellness Center Proposal for Nashville, NC 
	Rivalytics: The Role of Marketing Perception in Shaping Consumer Loyalty in Nike and Adidas—Evidence from Primary Survey Data 
	Understanding Radiographic Chemistry 
	Selling Beauty, Selling Identity: The Business and Psychology Behind the ​Beauty Industry 
	13th Annual Day of Scholarship and Engagement 
	The Acute Cardiovascular Response to Exercise 
	Advantages and Disadvantages of Taking a Gap Year before Undergrad and Graduate School 
	An Investigation into the Relationship between Reactive Strength and the Game Realistic High-Speed Movement among Male NCAA DII Lacrosse Players 
	Bayesian Integrative Approach Identifies Hidden Intermediates in DH270-Induced Structural Transitions of HIV-1 Envelope 
	Brain Bites: Exploring the Connection Between Food Choice and Emotional Wellness 
	Bulldog Backup: Increasing Perception of Campus Safety at Barton College 
	 
	Catching Seniors Before They Fall: The Wellness Kit Initiative, Senior S.A.F.E. Net 
	Cold Water Immersion vs. Passive Rest: Effects on Athletic Recovery 
	Collegiate Sports Marketing 
	Correlation Between Linear Sprint Speed and Force Production 
	Customer Experience and Leadership Development in the Modern Luxury Car Industry 
	Design and Evaluation of an Ambien–Kava Hybrid Molecule and its Pharmacological Effects 
	Dictatorship or Democracy: The Power of Grand Strategy & Civil Resistance 
	Digital Branding and Athlete Revenue Models 
	The Effect of Personality Traits and Political Affiliation on the Misinformation Effect in Fake News Headlines 
	The Effects of Sleep Quantity and Quality on Athletic Performance and Recovery 
	Enhancing SSRI Treatment Outcomes: Curcumin as an Adjunct to Fluoxetine for Major Depressive Disorder 
	Examination of Neuroticism and Acute vs. Chronic Stress in College Athletes 
	Exercise Intensity Prescription in Cardiac Rehabilitation: A Narrative Review Comparing High-Intensity Interval Training Versus Moderate Continuous Training 
	Exploring Differences in Compassionate Traits Within Adult Virtual-Pet Hobbyists 
	Familial Impact on Student Success 
	How Leadership Styles of College Coaches Affect Student-Athlete Satisfaction 
	The Lumbo-Pelvic-Hip Complex and How It Relates to Strength and Performance 
	Mental Health and Athletic Performance Post-Major Surgical Operations on the Knee 
	Mind & Care Kits Initiative 
	Modifying and Enhancing Lamotrigine with Allicin 
	More Than Athletes: The Dependable Athlete Wellness Guide System (D.A.W.G.S.) 
	The Most Effective Way to Communicate While Coaching Athletes 
	Online Transparency: How Social Work Can Function Better in the Spotlight 
	The Psychological Factors Contributing to the Yips in Sports Performance 
	The Quality of Athletic Playing Surface and its Influence on Performance 
	The Role of Outdoor Playing Surface Quality on Injury Prevention and Performance: A Narrative Review 
	Second Season Success: Helping Seniors Transition From Sport to Career 
	Social Media Detoxing and its Effect on Self Esteem 
	Specificity of Squat Variations: A Theoretical Framework for Adaptations and Performance Outcomes 
	Stress Management in High Pressure Scenarios in Aviation 
	Taking Leadership Development Through Sport into High-Pressure Environments 
	Towards Suppression of Polycyclic Aromatic Hydrocarbons Leaching from Creosote-Treated Wood 
	Understanding the Effects of Hawthorn Berry on Antihypertensive Pharmacology 
	Video Games and their Effects on Heart Rate and Heart Rate Variability 

