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Why Test?
1. Provides objective evaluation of player’s baseline 

physical capabilities & baseball performance
• Identifies strengths & weaknesses  

2. Provides descriptive data about your athletes and 
allows them to be ranked 

3. Allows coach to assign appropriate weight for 
strength training loads 

4. Provides objective evaluation of the effectiveness of 
your strength & conditioning program 

5. Provides information about player’s development & 
injury risk reduction strategies 

6. Identifies an athlete’s ability to return to practice or 
play after an injury 

Szymanski & Vazquez, 2022
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• Beginning of off-season
• High School 

• August
• College

• August or September 
• Professional  

• Beginning of Spring Training 

• End of off-season
• High School 

• December 
• College 

• December 
• Professional  

• Individual team decision 

When to Test?
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• Available equipment, surfaces, & facilities  
• Which tests are valued 
• Which tests are most appropriate for sport  
• Number of trained personnel 
• Time available  
• Safety considerations 
• Familiarity with test
• Athlete’s experience & training status  

• Beginner, intermediate, or advanced
• Validity and reliability of tests
• Time of the year 

• Off-, pre, in-, or postseason

Depends on:

McGuigan, 2016

Which Tests to Use? 
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• Non-fatiguing Tests 
• Anthropometry 
• Body composition 
• Mobility 

• High-skill Tests 
• Agility 
• Power
• Sprints 

McGuigan, 2016

How to Order Tests? 
• Strength Tests 

• Lower body 
• Upper body 

• Metabolic Energy Systems 
(Aerobic Capacity)
• Estimated or actual VO2max

• Biomechanical Movement 
Pattern Specificity 
• Pitching 
• Hitting  
• Baserunning 
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General Testing Guidelines   
• Follow manufacturer’s setup & 

calibration guidelines for all 
equipment 

• Keep a log of the tests performed 
• Standardize the testing environment 

& protocols 
• Maintain consistency in the testing 

sequence 

Testing Considerations  
• Health & safety  
• Selection & training of testers 
• Recording forms 
• Test format 
• Testing batteries & multiple 

testing trials 
• Sequence of testing  
• Preparing athletes for testing  

McGuigan, 2016

TESTING & ASSESSMENT 
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TESTING & ASSESSMENT OUTLINE  

• Performance Testing 
• Anthropometry
• Body Composition & Hydration
• Mobility 
• Strength 
• Arm Isokinetic Strength 
• Arm ROM
• Arm Isometric Strength 
• Power 
• Speed 
• Agility 
• Aerobic Capacity  

• Baseball Performance Testing 
• Pitching

• Throwing Velocity & Pitching Metrics 
• Power
• 3D & 2D Motion Capture 
• Oxygen Consumption 
• Blood Lactate 

• Hitting 
• Bat & Batted-Ball Exit Velocity
• Power 
• Various Hitting Metrics  
• 3D & 2D Motion Capture 

• Baseball-Specific Speed 
• Home to 1st Base 
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ANTHROPOMETRY 
Height Body Mass

Reasons for tests
• Identifies stature & 

weight of athlete 

• Identifies growth or 
changes of athlete

• Identifies relationship 
to pitching & hitting 
metrics
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Upper Arm Length Forearm Length 

Reasons for tests
• Identifies growth of those 

that are not physically 
mature 

• Identifies limb length

• Identifies relationship to 
pitching & hitting metrics  

ANTHROPOMETRY 
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Index Finger Length Middle Finger Length Thumb Length

Reasons for tests
• Identifies relationship to pitching metrics (e.g., FBV & spin rate)

ANTHROPOMETRY 
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Upper Arm Circumference Elbow Circumference Forearm Circumference

Reasons for tests
Identifies girth of various parts of the throwing arm; identifies patterns of change, such as growth in 
LBM, body fat distribution, & inflammation; relates to pitching metrics 

ANTHROPOMETRY 
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Body Composition & 
Hydration Analysis 

Takes 60 sec to analyze

Reasons for tests
• Identifies LBM & %BF

• Identifies hydration 
status, especially for 
starting pitchers 

• Identifies relationship to 
pitching & hitting 
metrics 
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• Intracellular Water
• Extracellular Water 
• Dry Lean (Body) Mass
• Body Fat Mass
• Weight 
• Skeletal Muscle Mass
• Body Fat Mass
• Body Mass Index
• Percent Body Fat
• Segmental Lean Analysis 
• ECW/Total Body Water (TBW)
• Body Composition History 
• Visceral Fat Area
• Basal Metabolic Rate
• Leg Lean Mass
• TBW/Lean Body Mass
• Skeletal Muscle Index

Preparation Guidelines
• Do not eat for 3-4 hr before 

testing 
• Do not exercise for 6-12 hr

before testing
• Do not drink caffeine on the 

day of testing & be well 
hydrated

• Do not shower or sauna 
immediately before test

• Avoid putting lotion on hands 
and feet before testing 

• For women, avoid testing if you 
are pregnant or menstruating 

• Those with pacemaker or other
electronic device do not use 
InBody
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Szymanski & Vazquez, 2022
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Mobility Tests: Identifies potential 
mobility issues, asymmetries, & pain

Deep Squat 

Hurdle Step

In-Line Lunge 

Straight Leg 
Raise 

Shoulder 
Mobility & 
Impingement 
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Cook et al., 2014
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Strength Testing
1RM or Submaximal (2- to 10RM) 
Strength 

• Back Squat 
• BB or DB Bench Press
• Landmine or DB Row 

Reasons for tests
• Relate to other performance variables and baseball-specific 

performance variables  

• Use 1RM data to assign percentages for training phases 

• Use 1RM data to estimate other strength exercise’s maximum value
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Szymanski & Vazquez, 2022
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Strength Testing  

Grip Strength 

Reasons for tests
• Identify if there is a relationship to 

pitching metrics (e.g., FBV & spin rate)

• Identify if there is a relationship to 
hitting metrics (e.g., BV & BEV) 

• Identify if there is a relationship to 
upper body strength 
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Szymanski & Vazquez, 2022
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Strength Testing  

Index Finger Pinch Strength Middle Finger Pinch Strength  

Reasons for tests
• Identify if there is a 

relationship to pitching 
metrics (e.g., spin rate & FBV)
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Strength Testing  

Total (Index & Middle) Finger Pinch Strength

Reasons for tests
• Identify if there is a 

relationship to pitching 
metrics (e.g., spin rate & FBV)
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Szymanski et al., 2021
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Arm Isokinetic Strength Testing  
Warm-up Seated Shoulder External/Internal Seated Shoulder Diagonal 

Rotation @ 90° Abduction/Adduction     

Reasons to test
• Identify if there is a relationship to pitching performance & pitching metrics
• Identify strength & weakness to offset potential injuries 
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Newsham et al., 1998
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Newsham et al., 1998
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Newsham et al., 1998
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Arm Isokinetic Strength Testing  

Wrist Extension/Flexion Forearm Supination/Pronation

Reasons for tests
• Identify if there is a relationship to 

pitching performance & pitching 
metrics

• Identify strength & weakness to 
offset potential injuries 
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Arm Range of Motion (ROM) Testing  
Shoulder Flexion ROM      Internal Rotation ROM External Rotation ROM

Reasons for tests
• Assess ROM of shoulder 
• Monitor strength & weakness before and after pitching 
• Help to make pitching & training decisions
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Arm Isometric Strength Testing  

Shoulder Internal Rotation Strength Shoulder External Rotation Strength

Armcare.com 
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Arm Isometric Strength Testing  

Shoulder Scaption Strength Grip Strength

Armcare.com 
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Power Testing  
Bilateral (2-Leg) Vertical Jump Height 
Peak Power
Estimation of Peak Power (Sayers et. al, 1999)

Reasons for tests
• Relate to forces while pitching & pitching metrics  
• Relate to forces while hitting & hitting metrics 
• Identify neurologic fatigue prior to training 
• Identify potential elbow injury risk (Mayberry et al., 2020)

Force Plate Data: Peak Power, EccRFD, 
Concentric Vertical Impulse, Take Off Velocity, 
Contraction Time, RSI modified
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Szymanski & Vazquez, 2022
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Power Testing  
Unilateral (1-Leg) Vertical Jump Height: drive & stride leg
Peak Power 

Reasons for tests
Relate to forces while pitching & hitting, Identify leg dominance, Identify single-leg power, Relate to pitching & hitting 
metrics, and Use to identify neurologic fatigue prior to training 

Force Plate Data: Peak Power, EccRFD, 
Concentric Vertical Impulse, Take Off 
Velocity, Contraction Time, RSI modified
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Power Testing  
Standing Long (Broad) Jump Estimation of Peak Power (Mann et al., 2021) 

Reasons for tests
• Identifies horizontal jumping power 
• Identifies if there is a relationship to pitching & hitting metrics & other performance variables  
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Power Testing  
Lateral-to-Medial Jump 

Reasons to test
• Measures unilateral lower body horizontal plane jumping power
• Identifies if there is a relationship to pitching & hitting metrics & other performance variables  
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Szymanski & Vazquez, 2022

5 ft = 60 in
6 ft = 72 in
7 ft = 84 in 
8 ft = 96 in
9 ft = 108 in
10 ft = 120 in 
11 ft = 132 in
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Power Testing  
Overhead 4 LB Medicine Ball Throw – Radar gun records velocity

Reasons for tests
• Relates to fastball/throwing velocity 



David J. Szymanski, PhD, CSCS*D, RSCC*E, FNSCA
Baseball Performance Testing & Assessment

Szymanski & Vazquez, 2022



David J. Szymanski, PhD, CSCS*D, RSCC*E, FNSCA
Baseball Performance Testing & Assessment

Power Testing  
2 LB Medicine Ball Hitter’s Throw – Radar gun records velocity 

Reasons for tests
• Relates to bat velocity & exit velocity 
• Identifies if there is a relationship to offensive performance 

(e.g., HR, OBP, SLG%, OPS, XBH, RBI, WAR, BABIP, ISO power)
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Speed Testing  
10-30-60 yd Sprint

Reasons for tests
• Relate 10, 30, 60 yd times to baserunning speed, such as time to:  

• 1st base 
• Home to 2nd base 
• 2nd base to home Szymanski & Vazquez, 2022
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Agility Testing  

5-10-5 (Pro) Agility Test  Curvilinear Ability Test  (CAT)

Reasons for tests
• Relate to ability to move on the field
• Identify strength & weaknesses of COD ability 
• Relate to stolen bases & total bases Martinez-Rodriguez et al., 2021
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Aerobic Capacity Testing – Pitchers 

1.5 Mile Run Test - Estimate VO2max VO2max Test

00

ACSM, 2014

Reasons for tests
Relate CV fitness to ability to pitch long inning & ability to recover between innings. For starting pitcher, a greater CV fitness level can 
help with the ability to pitch more innings. Greater CV fitness will allow pitchers to physiologically handle heat & humidity better.  

0
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Pitching Performance Testing  
Throwing Velocity, 3D Marker-based Motion Capture, Power, VO2, RQ, HR, VE while pitching

Reasons for tests
• Relate pitching VO2

(intensity) to VO2max
• Identify intensity of 

pitching  
• Use to make decisions 

about training intensity
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Pitching Performance Testing  
2D & 3D Marker-based Motion Capture System with Force Plate data (Power)
Reasons to test
• Relate to pitching metrics (e.g., velocity, spin rate, vertical & horizontal break, etc)
• Relate to pitching mechanics (e.g., hip shoulder separation or time difference of max pelvis rotation velocity & max trunk rotation velocity) 
• Relate to unilateral lower body training (e.g., plyometric & resistance exercises)
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Pitching Performance Testing  
3D & 2D Markerless Motion Capture System data with Force Plate data (Power)

Reasons for tests
• Relate to pitching performance (e.g., MER, stride length, & arm speed to FBV), potential injuries, & mechanics 
• Identify various variables of interest (e.g., max lead & rear leg GRF residual) 
• Use information to make decisions about possibly changing pitching mechanics or to support good mechanics
• Relate to various jumping tests  
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Pitching Performance Testing  
Pitching Sensor Metrics 

Pitching Metrics
Velocity 3D trajectory Release height
Strike zone analysis          Release angle Release extension
Spin rate & efficiency       Release side Horizontal angle 
True spin rate
Pitch break 
Spin Axis

Rapsodo.com
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Adapted from Szymanski and colleagues
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Pitching Performance Testing  
Blood Lactate 

Warren et al., 2015

Reasons for tests
• Indication of pitching intensity, fatigue, & recovery ability 
• Use for training intensity along with HR data 
• Relate fatigue to impact on FBV 
• Relate fatigue to impact on pitching mechanics and forces & torques on medial elbow, for example 
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Hitting Performance Testing  

Bat Sensor – Bat Velocity Radar Gun – Exit Velocity  

Reasons to test
• Relate to offensive hitting 

performance (e.g., HR, 
OBP, SLG%, OPS, XBH, RBI, 
WAR, BABIP, ISO power) & 
hitting sensor metrics 

Blastmotion.com
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Adapted from Szymanski and colleagues
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Hitting Performance Testing  
Force Plate data: Peak Power, GRF, Center of Pressure for Feet, EccRFD, Concentric Impulse, Contraction Time, 
RSI modified, Rate of Unloading 

Reasons for tests
• Relate to bat velocity & batted-ball exit velocity 
• Relate to offensive hitting performance (e.g., HR, OBP, SLG%, OPS, XBH, RBI, WAR, BABIP, ISO power) & hitting sensor 

metrics 

Katsumata, 2007 



David J. Szymanski, PhD, CSCS*D, RSCC*E, FNSCA
Baseball Performance Testing & Assessment

Hitting Performance Testing  

Hitting Sensor 
Metrics 

Reasons to test
• Relate to offensive hitting 

performance (e.g., HR, OBP, 
SLG%, OPS, XBH, RBI, WAR, 
BABIP, ISO power)Rapsodo.com
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Hitting 
Sensor 
Metrics 

Rapsodo.com
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3D Motion Capture 

Kinatrax.com

Reasons to test
• Relate to offensive hitting performance (e.g., HR, OBP, SLG%, OPS, XBH, RBI, WAR, BABIP, ISO power) & hitting sensor metrics 
• Use information to make decisions about possibly changing hitting mechanics or to support good mechanics

3D Markerless Motion Capture System data 
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Kinatrax.com
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Kinatrax.com
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Kinatrax.com
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Blastmotion.com

2D Motion Capture 

Reasons to test
• Relate to offensive hitting performance (e.g., HR, OBP, SLG%, OPS, 

XBH, RBI, WAR, BABIP, ISO power) & hitting sensor metrics 
• Use information to make decisions about possibly changing hitting 

mechanics or to support good mechanics
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Baseball-Specific Speed Testing  

Home to 1st Base Running Time after Bunt & Swing 
Reasons for tests
• Identifies speed to 1st base 
• Relate 10, 30, 60 yd times to baserunning speed to 1st base & other bases
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Coleman & Amonette, 2022
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BASEBALL PERFORMANCE TESTING & ASSESSMENT 

Basic Tests to Perform
1. Height & Body mass
2. Strength 

• Back squat 
• 1-Arm DB or LM row 
• BB or DB bench press

3. Arm isometric strength 
4. Power

• 2 & 1-Leg vertical jump – estimate PP
• Standing long jump – estimate PP 
• OH MB throw 
• MB hitter’s throw 

5. Speed
• 10-30-60 yd sprint 
• Home to 1st base – bunt & swing

6. Agility 
• 5-10-5 

7. Aerobic Capacity 
• 1.5 mile run - pitchers

Advanced Tests to Perform 
1. Body composition & hydration status
2. Strength 

• Grip 
• Pinch 

3. Arm isokinetic strength
• Shoulder 
• Forearm 
• Wrist 

4. Power 
• 2 & 1-Leg vertical jump from force plates
• Drive & stride leg forces – pitcher 
• Back & stride leg forces – hitter

5. 2D & 3D motion capture – pitching & hitting 
6. Aerobic capacity 

• VO2 – while pitching
• VO2max

7. Blood lactate – before and after pitching 
8. Pitching & Hitting metrics  
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Conclusion 
• With the limited time that athletes are available 

• It is important to know which tests to select and why
• Tests presented in this presentation are some tests that you could perform

• You can select tests based on your experience or preference 
• Although various variables may be correlated with baseball performance at 

different levels (HS, college, or professional)
• Research has not consistently found which tests are most important

• Just because an athlete is physically superior at performing many of the tests
• Does not mean that the athlete will be a great baseball player 

• However, if an outstanding baseball player performs some or all tests well 
• They may have the appropriate performance & baseball skills to become a 

professional player 
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Conclusion
• Recommendations: Perform the most common tests for baseball players 

• Lower and upper body strength 
• Lower body power 
• Speed 
• Agility 

• These tests will provide a foundation from which to: 
• Build a resistance training & conditioning program 
• Objectively evaluate your players 

• Generally, the tests should be: 
• Practical 
• Easy to perform  
• Meaningful to coach, players, and organizations 

• Selection of players should not be made solely on test results 
• Test results do not predict baseball success
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