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INTRODUCTION:  
BUILDING THE FOUNDATION 

FOR BASEBALL SUCCESS

Baseball success is built on more than just natural ability—
it’s the result of consistent effort, strategic development, and 
mastering both athletic and baseball-specific skills. This guide 
is designed for players aged 12-21, a critical period for laying 
the foundation that can enable continued success beyond 
high school and into higher levels of competition.

The Core Question: How Does a Player Get Better?
Improvement in baseball can be approached like solving a 
math problem. It’s a process of testing, scoring, evaluating, 
and continually striving to improve. The formula is simple:

Testing + Scoring + Consistency = Success

Breaking Down the Process
1.	 Understanding What Matters

To improve, players (and their parents or mentors) need to 
first identify the key areas of focus:
a.	 Athletic skills such as speed, strength, and agility.
b.	 Baseball-specific skills like hitting, pitching, and 

fielding.
2.	 Finding Consistency in Training

Consistency is often the hardest part, but it’s also where 
players separate themselves from the pack. Sporadic effort 
will never yield exceptional results. A player who only 
throws or hits once a week will struggle to keep up with 
peers who train regularly.
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The Myth of Natural Talent
There’s no such thing as “natural talent” when it comes to 
long-term success. Elite athletes are not born—they are made 
through dedication and consistent practice. The best hitters 
don’t hit occasionally; they work on their craft daily. The same 
goes for pitchers, fielders, and every other position on the field.

Your Roadmap to Success
This guide provides a step-by-step framework to help players 
excel, focusing on:

	• Testing and evaluating both athletic and baseball skills.
	• Creating actionable plans to improve these skills.
	• Building the consistency needed to make those 

improvements stick.
Ultimately, success in baseball doesn’t come from luck or talent 

alone. It’s the result of solving the equation: understanding what 
to work on, committing to consistent practice, and applying the 
right drills and exercises.

No coach, guru, or secret formula can replace the power 
of hard work and dedication. This guide is here to show you 
how to solve the “math problem” of baseball success—one 
consistent effort at a time.
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HOW TO USE THIS GUIDE

	• Get familiar with all components of the Athletic, Position 
Player and Pitcher score cards provided.  

	• Use the glossary of terms and read the in-depth details of 
each specific component.

	• Look over the example score cards and gain an 
understanding of how they work.

	• Learn more about the various training elements of each 
activity.

	• Build a program for one month using the calendar provided. 
When a task is completed cross it off.  At the end of week see 
how much was crossed off; be honest about completion.
When building a program with a calendar, exercises or 
drills must be scheduled at least two times a week.  For 
example, running 60 seconds once a week is not helpful.

	• Perform all the specific tests and a give yourself or the 
player you are working with a score.

	• After completing two months, re-test and give yourself a 
new score.  Based on this, assess your improvement or 
lack of improvement.

	• Build a new monthly program based on your new scores; 
focus on weaknesses and address them first.
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WHY THE ECONOMY  
OF TRAINING MATTERS  

IN BASEBALL

The concept of training economy is crucial in baseball because 
time, energy, and resources are finite. By focusing on efficient 
and effective training methods, players can maximize their 
development without overextending themselves or risking 
burnout. Here are key reasons why the economy of training is 
essential:

1. Limited Time, Maximum Gains
	• Balancing Commitments: Players, especially those 

in school, often juggle academics, games, and other 
extracurricular activities. Training economy ensures they 
can improve without sacrificing other priorities.

	• Prioritizing High-Impact Skills: By identifying and focusing 
on the most critical areas—like hitting mechanics, arm 
strength, or speed—players can make measurable 
improvements in less time.

2. Preventing Burnout and Overtraining
	• Quality Over Quantity: Overloading training sessions with 

unnecessary drills or excessive volume can lead to fatigue, 
reduced performance, and even injury. A well-structured, 
economical training program emphasizes productive work 
while allowing adequate recovery.

	• Sustainable Routines: Training economy ensures that 
athletes develop habits and routines they can maintain 
over the long term, avoiding the common pitfall of intense 
but short-lived efforts.
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3. Developmental Efficiency
	• Targeted Improvement: Instead of spreading effort across 

too many areas, an economical approach focuses on a 
player’s specific weaknesses and opportunities for growth.

	• Skill Synergy: Many baseball skills overlap—improving 
core strength or hip mobility benefits both pitching velocity 
and hitting power. Training economy leverages these 
connections for compounded benefits.

4. Preparing for Game Situations
	• Simulating Real Scenarios: Time-efficient training 

replicates game conditions, building muscle memory and 
decision-making skills under realistic constraints. This type 
of targeted practice ensures that every drill has a direct 
application on the field.

	• Consistency Under Pressure: An economical program 
allocates time for mental training, ensuring players develop 
the focus and resilience needed in high-stakes moments.

5. Making the Most of Resources
	• Access to Facilities: Not all players have unlimited access 

to advanced facilities or equipment. Training economy 
helps maximize the use of available resources, whether it’s 
a backyard batting cage or a local gym.

	• Cost-Effective Development: Efficient training minimizes 
unnecessary expenses, such as extra travel or excessive 
gear, while still achieving results.

6. Building Confidence and Momentum
	• Visible Progress: Players who see measurable 

improvements—like better batting averages or increased 
pitch velocity—stay motivated. Training economy ensures 
steady, noticeable progress by focusing efforts on impactful 
areas.

	• Winning the Mental Game: An efficient approach avoids 
overwhelming players, fostering a sense of control and 
confidence in their development journey.
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In Summary
The economy of training in baseball isn’t about cutting 
corners—it’s about working smarter, not harder. By prioritizing 
high-impact activities, avoiding burnout, and maximizing 
available resources, players can achieve consistent growth 
while staying balanced and prepared. Whether you’re an 
aspiring pro or simply striving to improve, training economy is 
a cornerstone of long-term success.
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GLOSSARY

Term Definition
60-yard dash Timed 60-yard running dash (measured in seconds)
10-yard split The time it takes to sprint the first 10 yards of a 

race or drill (measured in seconds)
Five/ten/five 
shuttle run

A drill that evaluates an athlete’s speed, agility, 
change of direction, and explosiveness

Broad jump The broad jump involves squatting down and 
then jumping as far forward as possible while 
landing in the bottom of the squat position

SQ/Deadlift/
Bench

Weightlifting a total of 1 rep max of squat, 
deadlift, bench (barbell, squat, bench deadlift)

Power Clean Strength training exercise that involves lifting a 
barbell from the ground to the shoulders in one 
explosive movement

8lb medicine 
ball toss

From a standing position, rotationally tossing a 
medicine ball

Overall 
Athletic Score

Using a series of weighted athletic tests and a 
scoring scale to determine a score out of 100

Throwing Arm Test how strong a player’s arm is by radaring max 
speed from their position (measured in MPH)

Bat Speed Using blast bat sensor measurement of peak bat 
speed (measured in mph)

Rotational 
Acceleration

Using blast bat sensor measurement of how the 
hitter accelerates into rotation.

Exit Velocity The top speed a bat is hit by a player (measured 
in mph)

Fastball 
Velocity

Top speed a pitcher throws measured by radar 
gun or other devices (measured in mph)

Fastball Spin Spin rate of a fastball thrown by a pitcher 
measured by Rapsodo or Trackman (measured in 
rate per minute (rpm))
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Horizontal 
Break (HB)

The amount a pitch ball moves laterally as it 
approaches the plate

Induced 
Vertical Break 
(IVB)

A basic measurement of how much a ball stays 
up (measured in inches)

Breaking ball 
spin rate

The amount a ball spins (measured in rpm)

Slider/Curve 
Velocity

Top speed a pitcher throws measured by radar 
gun or other devices (measured in mph)

Change 
Velocity vr FB

The difference in speed between change and 
fastball

Change (IVB) 
vr FB

The difference in induced vertical break (IVB) 
between change and fastball
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ATHLETICS: POSITION PLAYER 
AND PITCHER SCORE CARDS

OVERALL ATHLETIC SCORE CARD

Overall Athletic Score Card
Type Skill Score Weight Total (=Score x Weight)
Running 60-yard dash 1
Running Five/Ten/Five 1
Running 10-yard dash 1
Jumping Broad Jump 1
Weight 
Training

SQ/DL/Bench 3

Weight 
Training

Power Clean 1

Weight 
Training

8lb Med Ball 
Toss

2

60 yards Score Five/10/Five Score 10 yards Score

6.5 
seconds or 
better

10 4.3 or 
better

10 1.5 
seconds 
or better 10

6.6-6.7 sec 9 4.4-4.5 9 1.55 sec 9
6.8-6.9 sec 8 4.6-4.7 8 1.6 sec 8
7.0-7.1 sec 7 4.8-4.9 7 1.65 sec 7
7.2-7.4 sec 6 5.0-5.1 6 1.7 sec 6
7.5-7.8 sec 5 5.2-5.3 5 1.8 sec 5
7.9-8.1 sec 4 5.4-5.5 4 1.9 sec 4
8.2-8.5 sec 3 5.6-5.7 3 2 sec 3
8.6-9.0 sec 2 5.8-5.9 2 2.1 sec 2
9.1+ sec 1 6.0+ 1 2.2+ sec 1
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Squat/
Deadlift/ 
Bench (1 
rep max 
total)

Score 8 lb Med 
Ball Toss

Score Power 
Clean Max

Score

1300 lbs 10 60 ft 10 325 lbs 10
1200 lbs 9 55 ft 9 300 9
1000 lbs 8 50 ft 8 275 8
900 lbs 7 45 ft 7 250 7
800 lbs 6 40 ft 6 200 6
700 lbs 5 35 ft 5 175 5
600 lbs 4 30 ft 4 150 4
500 lbs 3 25 ft 3 125 3
400 lbs 2 20 ft 2 100 2
300 lbs 1 15 ft 1 80 1

Broad Jump Score
9’+ 10
8’6” 9
8 ft 8
7’6” 7
7 ft 6
6 ft 5
5 ft 4
4 ft 3
3 ft 2
2 ft 1
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ATHLETIC SCORE  
CARD EXAMPLE

Athletic Score Card
Event Score Weight Total 
60-yard dash 8 1 8
five/ten/five 7 1 7
10-yard split 7 1 7
Broad jump 10 1 10
SQ/DL/Bench 7 3 21
Power Clean 5 1 5
8lb med ball 
toss 7 2 14
Total 72

Using this as an example score card, this athlete has some  
areas of strength, such as jumping and the 60-yard dash.  However, Power 

Clean is ranked low and is an area to focus on that would lead to major 
improvement.

Using this chart, with all things being equal, find your expected level of play 
based on Athletic Score

Athletic Score Expected level of play 
95+ Pro, High level D1
90+ Mid-High level D1, late draft
85+ Mid-low D1, high D2, NAIA, JUCO
80+ Mid D2, NAIA, JUCO, High D3
75+ Lower Juco ,D3, NAIA 
70+ Walk-on, enrolment filler 
Below 70 Improvement required 
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POSITION PLAYER SCORE CARD

Position Player Scorecard
Type Skill Score Weight Total (=Score x 

Weight)
Throwing Arm 2
Hitting Bat Speed 1

Hitting Rotational 
Acceleration

2

Hitting Exit Velocity 2
Running 60-yard dash 2

Arm Speed Score Bat Speed Score Rotational 
Acceleration

Score

95+ mph 10 75 mph 10 25+ 10
92+ 9 70 9 20+ 9
88+ 8 68 8 18+ 8
85+ 7 65 7 16+ 7
80+ 6 62 6 12+ 6
75+ 5 58 5 10+ 5
70+ 4 55 4 8+ 4
65+ 3 52 3 6+ 3
60+ 2 50 2 4+ 2
55+ 1 48 1 2+ 1
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Exit Velocity Score 60-yard dash Score

100+ mph 10 6.5 seconds or 
better

10

95+ 9 6.6-6.7 9
90+ 8 6.8-6.9 8
85+ 7 7.0-7.1 7
80+ 6 7.2-7.4 6
75+ 5 7.5-7.8 5
70+ 4 7.9-8.1 4
65+ 3 8.2-8.5 3
60+ 2 8.6-9.0 2
55+ 1 9.1+ 1
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POSITION PLAYER SCORE  
CARD EXAMPLE

Position Player Score Card
Skill Score Weight Total 
Arm 7 2 14
Bat Speed 4 1 4
Rotational 
Acceleration 3 2 6

Exit Velocity 4 2 8
60-yard dash 8 2 16
Total 48

Using this as an example score card, this player has a good arm and 
runs well, however the scores that involve hitting need work.  With this 

information, the player should develop a strong focus on improving hitting, if 
the hitting scores increase, the player could become a college prospect.
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PITCHER SCORE CARD
Pitcher Score Card
Skill Score Weight Total (=Score x Weight)
Fastball
FB Velocity 3
FB Spin 1
Movement/
Shape

1

Slider/Curve
Velocity 2
Spin 2
Movement 1

Change
Velo vr FB 2
IVB vr FB 2
HB 1
Total

Fastball 
Velocity

Score Fastball 
Spin

Score Movement 
IVB

Score

92+ 10 2400 10 22+ 10
90+ 9 2300 9 21+ 9
87+ 8 2200 8 20+ 8
85+ 7 2100 7 19+ 7
82+ 6 2000 6 18+ 6
80+ 5 1900 5 17+ 5
77+ 4 1800 4 16+ 4
75+ 3 1700 3 15+ 3
70+ 2 1600 2 14+ 2
65+ 1 1500 1 13+ 1
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Breaking 
Ball 
Velocity

Score Breaking 
Ball Spin

Score Breaking 
Ball 
Movement

Score

82+ 10 2700 10 20” 10
80+ 9 2500 9 18” 9
77+ 8 2200 8 16” 8
74+ 7 2000 7 14” 7
70+ 6 1900 6 12” 6
67+ 5 1700 5 10” 5
63+ 4 1600 4 8” 4
60+ 3 1500 3 6” 3
55+ 2 1400 2 4” 2
50+ 1 1200 1 2” 1

CH Velo 
vr FB

Score IVB FB vr 
CH

Score HB Score

-10 10 -12 10 20” 10
-9 9 -11 9 18” 9
-8 8 -10 8 16” 8
-7 7 -9 7 14” 7
-6 6 -8 6 12” 6
-5 5 -7 5 10” 5
-4 4 -6 4 8” 4
-3 3 -5 3 6” 3
-2 2 -3 2 4” 2
-1 1 -1 1 2” 1
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PITCHER SCORE  
CARD EXAMPLE

Pitcher Score
Skill Score Weight Total 
Fastball
Velocity 3 3 9
Spin 5 1 5
Movement/
Shape 6 1 6

Slider/Curve
Velocity 6 2 12
Spin 8 2 16
Movement 8 1 8
Change
Velo vr FB 10 2 20
IVB vr FB 7 2 14
HB 7 1 7
Total 126

Using this example score card, this pitcher has great off-speed pitches, 
but the fastball score needs improvement.  Although this pitcher has great 
off-speed pitches, throwing a fast ball at 75 mph makes the player a non-

prospect.
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TRAINING ELEMENTS

60-YARD DASH

Improving your 60-yard dash time requires a combination of 
proper technique, strength training, and speed work. Here are 
several tips to help you enhance your performance:

1. Focus on Technique

	• Start Position: Practice a strong and explosive starting 
position. Your foot placement and body angle can 
significantly impact your start. Aim for your front foot to be 
about 1-2 feet behind the starting line.

	• Quick First Step: Emphasize a quick, explosive first step. 
Focus on driving your legs straight ahead, maintaining a 
low center of gravity.

	• Arm Action: Use your arms to generate momentum. Keep 
them bent at about 90 degrees and drive them back and 
forth vigorously as you sprint. Your arms should work in 
sync with your legs.

2. Strength and Conditioning

	• Leg Strength: Incorporate exercises like squats, lunges, 
and deadlifts to build leg strength. Stronger legs will help 
you generate more power during your sprint.

	• Core Stability: Strengthen your core with exercises like 
planks, Russian twists, and medicine ball throws. A strong 
core helps with balance and power transfer.

	• Plyometrics: Engage in plyometric exercises such as box 
jumps, jump squats, and bounds to improve explosiveness 
and power.
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3. Speed Training

	• Sprints: Incorporate short sprints (10-30 yards) into your 
training to improve acceleration and top speed. Focus on 
maintaining proper form.

	• Interval Training: Include interval workouts where you 
alternate between sprinting and jogging or walking to 
improve overall speed and endurance.

	• Resistance Training: Use sleds or parachutes to add 
resistance during sprints, which can help improve power 
and speed when running without resistance.

4. Practice the 60-Yard Dash

	• Repetition: Regularly time yourself during 60-yard dashes 
to track your progress. Practice starts, acceleration, and 
maintaining speed over the full distance.

	• Starts: Work on different types of starts (standing, three-
point, etc.) to see which is most effective for you.

	• Sprints with Focus: During your practice runs, focus on 
maintaining good form throughout the dash.

5. Flexibility and Mobility

	• Dynamic Warm-up: Always warm up dynamically before 
sprinting. Include high knees, butt kicks, and leg swings to 
prepare your muscles and joints.

	• Stretching: Incorporate static stretching post-workout to 
improve flexibility and reduce the risk of injury. Focus on 
the hip flexors, hamstrings, quads, and calves.

6. Nutrition and Recovery

	• Proper Nutrition: Maintain a balanced diet that supports 
muscle recovery and energy levels. Ensure adequate 
protein intake for muscle repair and carbohydrates for 
energy.

	• Hydration: Stay hydrated before, during, and after workouts.
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	• Rest and Recovery: Allow for proper recovery between 
workouts. Overtraining can lead to fatigue and injury, which 
will hinder performance.

7. Mental Preparation

	• Visualization: Spend time visualizing yourself running 
a successful 60-yard dash, focusing on your start, 
acceleration, and form.

	• Mindset: Develop a positive mindset and confidence 
in your abilities. Believing in yourself can enhance your 
performance.

Sample Training Week:

	• Day 1: Strength training (legs and core), followed by short 
sprints.

	• Day 2: Speed drills (focusing on starts) and agility work.
	• Day 3: Rest or active recovery (light jogging, mobility work).
	• Day 4: Plyometrics and speed endurance intervals (60-80% 

effort for longer distances).
	• Day 5: Full 60-yard dash practice with timing and analysis.
	• Day 6: Strength training (full body) and technique work.
	• Day 7: Rest and recovery.
By consistently following these tips and focusing on the 

components of speed, you can see significant improvements 
in your 60-yard dash time.
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FIVE TEN FIVE SPLIT

The 5-10-5 run is a key indicator of lateral quickness and agility, 
important for sports that require rapid directional changes.

The 5-10-5 shuttle drill (also known as the pro agility drill) 
is a common test used in sports, particularly in football and 
baseball, to measure agility, speed, and quickness. Improving 
your performance in this drill involves focusing on several key 
areas: speed, agility, and technique. Here are some tips on 
how to improve your 5-10-5 times:

1. Proper Technique

	• Starting Position: Start in a balanced stance with your 
weight on the balls of your feet. When the whistle blows, 
explode out of your stance.

	• Footwork: Focus on keeping your feet low to the ground 
and taking quick, short steps, especially when changing 
direction.

	• Body Position: Lean slightly into your turns to maintain 
balance and speed. Avoid excessive lateral movement that 
can slow you down.

2. Drill Repetitions

	• Consistent Practice: Regularly practice the 5-10-5 drill to 
get accustomed to the movements and improve muscle 
memory.

	• Increase Speed: Gradually increase your speed over time. 
Start at a comfortable pace and aim to improve your time 
with each attempt.

3. Strength and Conditioning

	• Lower Body Strength: Incorporate exercises like squats, 
lunges, and leg presses to build strength in your legs, 
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which is crucial for explosive starts and quick changes in 
direction.

	• Core Strength: A strong core enhances balance and 
stability during lateral movements. Include exercises like 
planks, Russian twists, and medicine ball rotations in your 
routine.

	• Plyometrics: Add plyometric exercises (e.g., box jumps, 
depth jumps) to develop explosive power, which is 
beneficial for accelerating quickly.

4. Agility Drills

	• Cone Drills: Set up cones in various patterns (e.g., T-drill, 
L-drill) to work on your agility and footwork.

	• Lateral Bounds: Practice jumping side to side to enhance 
lateral movement and strength in your legs.

	• Zig-Zag Runs: Set up cones in a zig-zag pattern and run 
through them, focusing on quick changes of direction.

5. Speed Work

	• Sprints: Incorporate short sprints (10-40 yards) into your 
training to develop straight-line speed. Vary the distances 
and rest intervals to simulate game conditions.

	• Acceleration Drills: Practice accelerating from a standing 
or stationary position to build explosive speed.

6. Flexibility and Mobility

	• Dynamic Stretching: Include dynamic stretches in your 
warm-up routine to improve your range of motion and 
prepare your muscles for activity.

	• Static Stretching: After workouts, perform static stretches 
to improve flexibility and reduce the risk of injury.
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7. Rest and Recovery

	• Recovery Days: Allow adequate recovery time between 
intense training sessions to prevent fatigue and injury.

	• Listen to Your Body: Pay attention to signs of fatigue or 
strain. Adequate rest can lead to better performance over 
time.

8. Video Analysis

	• Record Your Performance: Consider recording your runs to 
analyze your technique and identify areas for improvement.

	• Seek Feedback: If possible, get feedback from coaches or 
experienced players who can offer insights on your form 
and technique.

By incorporating these strategies into your training regimen, 
you can improve your 5-10-5 shuttle drill times and overall 
agility, which will enhance your performance in sports and 
athletic competitions.
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10-YARD SPLIT

Improving your 10-yard split—the time it takes to sprint the first 
10 yards of a race or drill—requires a combination of technique, 
strength training, and practice. Here are several strategies to 
help you enhance your 10-yard split:

1. Technique Optimization

	• Start Position: Ensure your starting position is optimal. 
Practice getting into a low, balanced starting stance with 
your weight slightly forward.

	• Explosion from the Start: Focus on an explosive start. Use 
your arms and legs together to generate power from the 
beginning.

	• Arm Mechanics: Keep your arms bent at about 90 degrees. 
Use powerful arm swings to drive your legs forward.

	• Foot Placement: Focus on proper foot placement during 
your initial strides. Your first few steps should be powerful, 
aiming for quick, explosive foot strikes.

2. Strength Training

	• Leg Strength: Incorporate exercises like squats, lunges, and 
deadlifts to build leg strength, focusing on the quadriceps, 
hamstrings, and glutes.

	• Plyometrics: Perform plyometric exercises (e.g., box jumps, 
depth jumps) to develop explosive power and improve 
your quickness off the line.

	• Core Stability: A strong core contributes to better overall 
body control and stability during sprinting. Include 
exercises like planks, medicine ball throws, and rotational 
movements.
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3. Sprint Drills

	• Acceleration Drills: Incorporate drills such as:
	� Short sprints: Practice sprinting 10-20 yards from a 

standing start.
	� Resistance sprints: Use resistance bands or sleds to 

improve your starting strength.
	� Hill sprints: Sprinting uphill increases strength and 

explosiveness, translating to better performance on flat 
ground.

	• Bounding and Skipping: These drills help improve your leg 
drive and power during sprints.

4. Speed and Agility Work

	• Technique Drills: Perform drills like A-skips, B-skips, and 
high knees to work on mechanics and speed.

	• Change of Direction Drills: Incorporate agility drills to 
improve footwork, which can help with acceleration and 
quick starts.

5. Flexibility and Mobility

	• Dynamic Stretching: Before workouts, perform dynamic 
stretches (leg swings, arm circles) to improve flexibility and 
reduce the risk of injury.

	• Static Stretching: After workouts, use static stretching to 
maintain flexibility in your muscles and joints.

6. Regular Timing and Assessment

	• Use Timing Gates: Practice your 10-yard split regularly using 
timing gates to measure your improvement accurately.

	• Record Progress: Keep track of your times and analyze 
your performance to identify areas for improvement.
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7. Nutrition and Recovery

	• Proper Nutrition: Fuel your body with the right nutrients to 
support strength and recovery. Focus on a balanced diet 
with adequate protein, carbohydrates, and healthy fats.

	• Recovery: Ensure you get enough rest and recovery time 
between workouts to allow your muscles to repair and 
grow stronger.

8. Mental Preparation

	• Visualization: Practice mental visualization techniques 
to help improve your confidence and technique. Imagine 
yourself executing the perfect start and sprint.
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WEIGHT TRAINING

The trap bar deadlift, also known as the hex bar deadlift, is 
a variation of the traditional deadlift that utilizes a specialized 
piece of equipment called a trap bar or hex bar. This exercise 
targets similar muscle groups as the conventional deadlift but 
has some unique advantages due to the mechanics of the 
movement and the design of the bar.

Key Characteristics of the Trap Bar Deadlift:

3.	 Equipment:
The trap bar has a hexagonal shape with handles on the 
sides, allowing the lifter to stand inside the bar. This design 
helps to distribute weight more evenly around the body 
and allows for a more natural lifting position.

4.	 Starting Position:
In the trap bar deadlift, the lifter stands inside the bar, which 
allows for a more upright torso position compared to the 
conventional deadlift. This can reduce strain on the lower 
back and makes it more beginner-friendly.

5.	 Muscle Groups Targeted:
The trap bar deadlift primarily works the following muscle 
groups:
	� Quadriceps: Engaged heavily during the initial lift.
	� Hamstrings: Also activated, though typically less than 

in a conventional deadlift.
	� Glutes: Strongly recruited during the lift.
	� Lower Back: Engaged to stabilize the spine throughout 

the movement.
	� Upper Back and Trapezius: Help maintain posture and 

control during the lift.
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6.	 Form and Technique:
	� Setup: Stand in the center of the bar with feet shoulder-

width apart. Grip the handles with both hands while 
maintaining a flat back and engaged core.

	� Lift: Push through your heels to lift the bar, extending 
your hips and knees simultaneously. Keep the bar close 
to your body as you lift.

	� Lowering: Reverse the movement by hinging at the 
hips and bending the knees to lower the bar back to 
the ground.

7.	 Benefits:
	� Reduced Lower Back Stress: The upright position can 

decrease the strain on the lower back compared to 
conventional deadlifts.

	� Greater Leg Emphasis: The trap bar deadlift tends to 
engage the quadriceps more effectively, making it a 
great option for leg development.

	� Improved Safety: The trap bar’s design may make 
it easier to maintain proper form, reducing the risk of 
injury, especially for beginners.

	� Versatility: The trap bar can also be used for other 
exercises, such as shrugs and carries.

8.	 Common Mistakes:
	� Rounding the Back: Ensure your back stays flat 

throughout the lift to avoid injury.
	� Lifting with the Arms: The lift should come from the 

legs and hips, not from pulling with the arms.
	� Not Engaging the Core: Always engage your core to 

support your spine during the lift.

Conclusion:

The trap bar deadlift is a highly effective exercise for building 
strength in the lower body and improving overall athleticism. 
It can be an excellent alternative to traditional deadlifts, 
particularly for those looking to reduce lower back strain or for 
those who are new to deadlifting. As with any exercise, proper 
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form and technique are crucial for maximizing benefits and 
minimizing the risk of injury.

The straight bar squat is a fundamental strength training 
exercise primarily targeting the lower body, particularly the 
quadriceps, hamstrings, glutes, and lower back. It is performed 
using a barbell placed on the upper back, typically across the 
traps or rear deltoids, which allows for greater load and stability 
compared to other squat variations.

The straight bar squat is a fundamental strength training 
exercise primarily targeting the lower body, particularly the 
quadriceps, hamstrings, glutes, and lower back. It is performed 
using a barbell placed on the upper back, typically across the 
traps or rear deltoids, which allows for greater load and stability 
compared to other squat variations.

Key Characteristics of the Straight Bar Squat:

1.	 Setup:
	� Bar Position: The barbell is placed on the upper traps 

for a high-bar squat or lower on the back for a low-bar 
squat.

	� Stance: Feet are usually shoulder-width apart, with 
toes slightly pointed outward, although individual 
preferences may vary.

2.	 Execution:
	� Descent: Begin the squat by bending at the hips and 

knees, lowering the body while keeping the chest up 
and back straight. The knees should track in line with 
the toes.

	� Depth: Squat down until your thighs are parallel to the 
ground or lower, depending on flexibility and comfort. 
Aim for a full range of motion while maintaining form.

	� Ascent: Push through the heels to return to the starting 
position, extending the hips and knees until fully upright.

3.	 Muscles Worked:
	� Quadriceps: Primary muscle group targeted, especially 

during the ascent phase.
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	� Hamstrings: Help stabilize the movement and assist in 
the descent.

	� Glutes: Engage during both the descent and ascent 
phases, particularly in the bottom position.

	� Core: Works to stabilize the spine and maintain proper 
posture throughout the squat.

4.	 Benefits:
	� Strength Development: Builds overall lower body 

strength and power.
	� Functional Movement: Improves functional movements, 

making it beneficial for athletic performance and daily 
activities.

	� Joint Stability: Strengthens the muscles around the 
knee and hip joints, improving stability and reducing 
the risk of injury.

	� Muscle Hypertrophy: Promotes muscle growth in the 
lower body.

5.	 Variations:
	� Front Squat: Barbell is held in front of the body, 

which shifts the center of gravity and emphasizes the 
quadriceps.

	� Goblet Squat: Performed with a dumbbell or kettlebell 
held close to the chest for those who may struggle with 
barbell positioning.

	� Box Squat: Involves squatting to a box or bench to help 
with depth and form.

Tips for Proper Form:

	• Keep your chest lifted and core engaged throughout the 
movement.

	• Ensure that your knees do not cave inward as you squat.
	• Focus on pushing through your heels and maintaining 

balance.
	• Use a spotter or safety bars when lifting heavier weights to 

ensure safety.
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The straight bar squat is a foundational exercise in strength 
training programs, making it popular among athletes, 
bodybuilders, and fitness enthusiasts.

The bench press is a popular strength training exercise 
primarily used to develop the muscles of the upper body, 
particularly the chest, shoulders, and triceps. It is commonly 
performed in gyms and is a staple exercise in weightlifting and 
bodybuilding routines. Here’s a breakdown of its key aspects:

1. Exercise Mechanics:
	� Starting Position: The lifter lies flat on a bench with 

their back supported and feet flat on the ground.
	� Grip: The barbell is held with both hands, slightly wider 

than shoulder-width apart.
	� Movement: The barbell is lowered to the chest and 

then pressed upward until the arms are fully extended.

2. Muscle Groups Targeted:
	� Pectoralis Major: The main muscle of the chest that is 

primarily targeted.
	� Deltoids: The shoulder muscles assist in the movement.
	� Triceps Brachii: The muscles at the back of the upper 

arm, which help extend the elbows during the press.

3. Variations:
	� Incline Bench Press: Performed on an inclined bench 

to emphasize the upper chest and shoulders.
	� Decline Bench Press: Performed on a declined bench 

to target the lower chest more effectively.
	� Dumbbell Bench Press: Uses dumbbells instead of 

a barbell, allowing for a greater range of motion and 
increased stabilization.

	� Close-Grip Bench Press: Focuses more on the triceps 
by using a narrower grip.



CRACKING THE CODE

35

4. Benefits:
	� Strength Development: Increases upper body strength 

and muscle mass.
	� Functional Fitness: Enhances functional movements, 

which can be beneficial for daily activities and sports.
	� Bone Health: Promotes bone density through resistance 

training.

5. Safety Considerations:
	� Spotter: It’s recommended to have a spotter when 

lifting heavy weights to ensure safety and proper form.
	� Proper Form: Maintaining proper form is crucial to 

prevent injury, especially to the shoulders and lower 
back.

	� Warm-Up: Warming up before lifting can help prevent 
injuries.

The bench press is often included in strength training 
programs and is also a competitive lift in powerlifting, where 
athletes aim to lift the heaviest weight possible.

The power clean is a strength training exercise that involves 
lifting a barbell from the ground to the shoulders in one 
explosive movement. It is a variant of the clean and is commonly 
used in Olympic weightlifting, powerlifting, and athletic training 
due to its effectiveness in developing strength, power, and 
explosiveness. Here’s a breakdown of the exercise:

Key Components of the Power Clean:

1.	 Starting Position:
	� Stand with feet shoulder-width apart.
	� Position the barbell over the midfoot.
	� Grip the barbell with a slightly wider than shoulder-

width grip, using either an overhand or hook grip.
	� Hinge at the hips and bend your knees to lower into 

a squat position while keeping your back straight and 
chest up.
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2.	 First Pull:
	� Lift the barbell off the ground by extending your hips 

and knees simultaneously.
	� Keep the bar close to your body as you rise to maintain 

control.

3.	 Second Pull:
	� Once the bar reaches about mid-thigh, explosively 

extend your hips, knees, and ankles (triple extension).
	� Shrug your shoulders and pull the bar upward, using 

your legs to generate force.

4.	 Pull Under:
	� As the bar reaches its highest point, drop underneath it 

by bending your knees and hips to receive the bar on 
your shoulders.

	� Rotate your elbows around the bar, placing it across the 
front of your shoulders (rack position).

5.	 Catch Position:
	� Stand up straight with the bar resting on your shoulders.
	� Maintain a strong core and proper posture.

6.	 Lowering the Bar:
	� Carefully lower the bar back to the ground to complete 

the repetition.

Benefits of the Power Clean:

	• Strength Development: Builds strength in the legs, back, 
and core.

	• Explosive Power: Enhances the ability to generate power 
quickly, which is beneficial for athletes in various sports.

	• Coordination and Balance: Improves overall body 
coordination, balance, and agility due to the complex 
movement patterns involved.

	• Functional Movement: Mimics movements used in various 
sports and physical activities, making it a valuable addition 
to an athlete’s training regimen.
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Safety Considerations:

	• Proper Form: It’s essential to use proper technique to 
avoid injury, especially to the back and shoulders. It’s 
often advisable to start with lighter weights or practice the 
movement with just a barbell before adding weight.

	• Supervision: Consider working with a qualified coach or 
trainer, especially if you’re new to Olympic lifting or power 
cleans.

	• Warm-up: Always perform a thorough warm-up before 
attempting power cleans to prepare the muscles and joints.

The power clean is an excellent exercise for athletes looking 
to improve their strength and explosive power, but it requires 
careful attention to form and technique to maximize benefits 
and minimize injury risk.
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MEDICINE BALL TOSS

A good 8-pound med ball toss is an exercise that focuses on 
developing upper body strength, core stability, and explosive 
power. It’s often used in rehabilitation and strength training 
for athletes. Here are some key aspects of performing a good 
8-pound med ball toss:

Key Components of a Good 8-Pound Med Ball Toss:

1.	 Proper Grip and Position:
	� Grip: Hold the med ball firmly with both hands, fingers 

spread evenly across the surface.
	� Starting Position: Stand with your feet shoulder-width 

apart, knees slightly bent. Hold the med ball at chest 
level, close to your body.

2.	 Engage Your Core:
	� Before you begin the toss, engage your core muscles. 

This stabilization will help transfer power from your 
lower body through to your arms.

3.	 Toss Technique:
	� Back Swing: Rotate your torso and move the med ball 

back slightly behind your body as you prepare for the toss.
	� Explosive Movement: Drive your hips forward while 

extending your arms and pushing through your legs. 
This explosive movement should come from your legs 
and core, not just your arms.

	� Follow Through: As you release the ball, extend your 
arms fully toward the target. The motion should be 
smooth and controlled.

4.	 Target:
	� Choose a target to toss the med ball against, such as 

a wall or a partner. If you’re using a wall, aim for a spot 
around chest height.
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5.	 Variations:
	� Chest Pass: Stand facing a wall and perform a chest 

pass, pushing the ball away from your chest.
	� Overhead Toss: Start with the ball overhead and toss it 

forward or backward.
	� Rotational Toss: Stand perpendicular to the wall, rotate 

your torso to throw the ball against the wall, engaging 
your core during the toss.

6.	 Repetitions and Sets:
	� Start with a set of 8-10 repetitions, focusing on form and 

technique. Gradually increase the number of sets (2-4 
sets) as you build strength and proficiency.

Tips for a Good Med Ball Toss:

	• Warm-Up: Always warm up before starting your med ball 
exercises to prevent injuries.

	• Focus on Power: The goal is to generate as much power 
as possible with each toss. Concentrate on explosive 
movement.

	• Cool Down: After your workout, include a cool-down 
routine to stretch and recover.

Benefits of the 8-Pound Med Ball Toss:

	• Strength Development: Improves upper body and core 
strength.

	• Power Generation: Enhances explosive power, which is 
beneficial in many sports.

	• Coordination and Balance: Helps improve overall 
coordination and balance.

	• Functional Fitness: Mimics real-life movements, making it 
useful for various athletic activities.

By incorporating a well-executed 8-pound med ball toss into 
your training routine, you can effectively enhance your power 
and strength, contributing to improved athletic performance.
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BROAD JUMP

A good broad jump can vary based on factors like age, gender, 
sport, and individual athlete capabilities. However, here are 
some general benchmarks for what might be considered a 
good broad jump for various categories of athletes:

General Benchmarks

1.	 High School Athletes:
	� Boys: A good broad jump is typically around 8 to 9 feet 

(96 to 108 inches).
	� Girls: A good broad jump is usually between 6.5 to 8 

feet (78 to 96 inches).

2.	 Collegiate Athletes:
	� Men: A broad jump of 9 to 10 feet (108 to 120 inches) is 

often considered good.
	� Women: A jump of 7 to 8.5 feet (84 to 102 inches) is 

generally considered good.

3.	 Professional Athletes:
	� NFL Combine: The average broad jump for NFL 

prospects is often around 9 to 10 feet. The best athletes 
may exceed 10 feet (120 inches).

	� Track and Field Athletes: Elite long jumpers can jump 
10 to 12 feet (120 to 144 inches) 

Factors Influencing Performance

	• Training: Athletes who train specifically for explosive power 
and plyometric movements will typically perform better.

	• Body Type: Height and leg length can influence broad 
jump performance. Taller athletes may have an advantage 
due to longer limbs.
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	• Sport: Different sports place varying emphasis on explosive 
power. For example, football players, basketball players, 
and track athletes may all have different expectations for 
their broad jump performance.

Improving Your Broad Jump

If you’re looking to improve your broad jump, focus on 
exercises that enhance lower body strength, explosiveness, 
and technique. Exercises like squats, deadlifts, box jumps, and 
plyometrics can all help develop the necessary power for a 
successful broad jump.

Summary

While “good” can vary widely based on context, achieving a 
broad jump of around 8 to 10 feet is typically considered strong 
for most athletes. Regular training, technique refinement, and 
targeted strength work can help improve your broad jump 
distance.
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HITTING

Good Blast Bat Speed Ranges

	• Youth Players (Ages 8-12):
	� Good Range: 40-50 mph
	� Developing proper mechanics and strength is critical at 

this age.

	• High School Players:
	� Good Range: 60-80 mph
	� Many high school players exhibit bat speeds within 

this range, reflecting increased strength and skill 
development.

	• College Players:
	� Good Range: 65-75 mph
	� Players at this level typically have more refined 

mechanics and physical maturity.

	• Professional Players:
	� Good Range: 65-85 mph
	� Elite professional hitters can achieve bat speeds over 

85 mph, with many top players consistently reaching 
85+ mph.

Factors Influencing Bat Speed

1.	 Strength and Conditioning: Overall physical strength, 
particularly in the core and upper body, contributes 
significantly to bat speed.

2.	 Bat Weight: The weight and length of the bat affect swing 
speed; lighter bats can be swung faster, but heavier bats 
can generate more power if the hitter has the strength to 
control them.
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3.	 Swing Mechanics: Proper mechanics, including grip, 
stance, and follow-through, can significantly impact bat 
speed.

4.	 Practice and Drills: Regular practice with swing drills can 
help improve bat speed. Incorporating drills that focus on 
explosiveness and quickness can also be beneficial.

5.	 Technology: Utilizing bat speed sensors and swing analysis 
tools can help players and coaches assess and improve 
swing mechanics effectively.

Conclusion

Good blast bat speed varies by age and skill level, but aspiring 
players should aim for continuous improvement in their swing 
mechanics, strength, and conditioning to achieve optimal bat 
speed.

Key Factors for Good Blast Rotational Acceleration:

1.	 Measurement:
	� A good rotational acceleration rate varies by player, but 

generally, values above 10+ are considered effective 
for many hitters. Elite hitters may reach even higher 
figures, often exceeding 20+.

2.	 Training and Technique:
	� Core Strength: Strong core muscles are essential for 

effective rotational movements. Exercises like medicine 
ball rotations, planks, and cable woodchoppers can 
help build core stability.

	� Lower Body Strength: A powerful lower body provides 
the foundation for a strong rotational movement. Squats, 
lunges, and leg presses contribute to overall strength.

	� Hip Mobility: Good hip mobility allows for a greater 
range of motion during the swing. Incorporate dynamic 
stretching and mobility drills to improve flexibility.
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3.	 Bat Speed:
	� Higher rotational acceleration can contribute to greater 

bat speed, resulting in more powerful contact with the 
ball. Hitting drills that focus on explosive movement can 
help increase bat speed.

4.	 Drills to Improve Rotational Acceleration:
	� Rotational Drills: Use rotational medicine ball throws or 

bat speed drills that focus on fast, explosive movements 
to improve acceleration.

	� Resistance Training: Bat speed training with resistance 
bands or weighted bats can enhance muscle 
engagement and improve rotational strength.

	� Swing Mechanics: Focus on refining swing mechanics 
to ensure efficient use of the body’s kinetic chain during 
the swing, maximizing rotational acceleration.

5.	 Video Analysis:
	� Utilize video analysis tools to review swing mechanics 

and rotational acceleration. Analyzing swings can help 
identify areas for improvement.

Summary:
To achieve good blast rotational acceleration, a player should 
aim for values above 15+ while focusing on improving core 
strength, lower body strength, and swing mechanics through 
specific training drills and exercises. Regular assessment and 
refinement of technique will help enhance performance and 
power at the plate.

Exit Velocity by Age

Ages 8-10 56-65mph
Ages 11-13 66-75mph
Ages 14-15 76-80mph
Junior Varsity 15-16 80mph Aluminum / 75mph Wood
Varsity 15-18 90mph Aluminum / 85mph Wood
College Level 95mph Aluminum / 90mph Wood
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Catcher pop time refers to the time it takes for a catcher to 
receive the pitch, transfer it from their glove to their throwing 
hand, and throw the ball to a designated target (usually second 
base) in an attempt to throw out a base runner attempting to 
steal a base. Pop time is a critical measurement for evaluating 
a catcher’s defensive skills, particularly their ability to control 
the running game.

Components of Pop Time:

1.	 Receiving the Pitch: This is the time taken for the catcher 
to catch the ball cleanly. Quick and efficient receiving 
techniques can reduce overall pop time.

2.	 Transfer: The time it takes to transfer the ball from the glove 
to the throwing hand. A smooth, quick transfer is essential 
for minimizing pop time.

3.	 Throwing: This includes the actual time it takes to throw 
the ball to the target. The catcher’s throwing mechanics, 
arm strength, and accuracy play a significant role here.

Measuring Pop Time:

	• Measurement: Pop time is typically measured from the 
moment the ball hits the catcher’s glove to the moment the 
ball reaches the target. It is commonly timed in seconds.

	• Average Pop Times:
	� Professional Catchers: An elite pop time for Major 

League Baseball catchers is generally around 1.8 to 2.0 
seconds.

	� Youth and High School Catchers: Good pop times 
may vary by age and skill level, but generally, a time of 
around 2.0 to 2.2 seconds is considered effective for 
youth and high school catchers.

Factors Affecting Pop Time:

1.	 Catching Technique: Proper receiving and transfer 
techniques can significantly affect pop time. Catchers who 
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are adept at framing pitches and making quick transfers 
will have lower pop times.

2.	 Arm Strength: A catcher with a strong throwing arm can 
achieve lower pop times as they can throw the ball farther 
and faster.

3.	 Footwork: Quick and efficient footwork allows a catcher 
to get into a throwing position more rapidly, which helps 
reduce pop time.

4.	 Throwing Mechanics: Proper throwing mechanics can lead 
to quicker and more accurate throws, thereby lowering pop 
time.

5.	 Pitch Speed and Type: The speed and type of pitch can 
affect how quickly a catcher can react and throw. Faster 
pitches may require quicker reactions.

Improving Pop Time:

To improve pop time, catchers can focus on the following areas:
	• Drills: Incorporate specific drills that emphasize quick 

receiving, transferring, and throwing.
	• Strength Training: Focus on upper body strength and core 

stability to enhance throwing power.
	• Footwork Drills: Practice drills that emphasize quick lateral 

movement and proper positioning.
	• Video Analysis: Use video analysis to assess and improve 

mechanics, timing, and overall technique. By focusing on 
these elements, catchers can work to achieve a lower pop 
time and enhance their overall defensive effectiveness.

To strengthen your arm for throwing a baseball, you should 
focus on exercises that enhance shoulder stability, arm 
strength, and overall upper body endurance. Here’s a guide to 
help improve throwing strength and prevent injury:
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1. Strength Training Exercises

	• Resistance Band Exercises: Bands are great for 
strengthening the shoulder and rotator cuff. Focus on:
	� Internal and External Rotations: Hold a band at elbow 

height, keeping your elbow close to your body, and 
rotate your arm inward (internal) and outward (external) 
to engage shoulder muscles.

	� Scapular Retractions: Pinch your shoulder blades 
together while pulling the band back in a row motion to 
strengthen the muscles around your scapula.

	• Dumbbell Shoulder Press: Strengthens your shoulders 
and upper arms. Hold dumbbells at shoulder level and 
press upward.

	• Dumbbell Rows: Targets your back muscles, which are 
important for shoulder stability. Row a dumbbell towards 
your waist while keeping your back flat.

	• Bicep Curls and Tricep Extensions: Strengthens the 
muscles in the upper arm that are essential for throwing 
power.

2. Rotator Cuff Exercises

The rotator cuff is crucial for throwing motions. Strengthening 
these muscles helps prevent injury.

	• Lateral Raises: With light dumbbells, lift your arms to the 
side until they’re shoulder height.

	• Prone Ys and Ts: Lie face down on a bench, raise your arms 
in a Y-shape and T-shape to strengthen the rotator cuff and 
upper back.

3. Core and Lower Body Exercises

A strong core and lower body are important for generating 
power during a throw.

	• Planks: Core stability is essential for controlling your 
throwing motion.
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	• Russian Twists: Work on your obliques, which help transfer 
rotational power during a throw.

	• Lunges and Squats: These exercises help build leg strength 
and stability, which contribute to throwing power.

4. Plyometric Exercises

Plyometrics help increase explosive power, which is critical for 
throwing.

	• Medicine Ball Throws: Work on explosive throws with 
a medicine ball against a wall. Do both overhead and 
rotational throws.

	• Clap Push-ups: Explosive push-ups help improve arm 
power and stability.

	• Box Jumps: Enhance lower body explosive strength, which 
transfers into your throwing mechanics.

5. Stretching and Mobility

Maintaining shoulder flexibility and mobility will allow you to 
throw with proper mechanics.

	• Arm Circles: To warm up and loosen your shoulder joints.
	• Sleeper Stretch: Stretches the shoulder joint and rotator 

cuff.
	• Lat and Chest Stretches: Loosen the larger muscles that 

play a role in throwing.

6. Throwing Drills

Gradually increasing the intensity of throwing is key to building 
endurance and strength.

	• Long Toss: Gradually increase the distance of your throws 
to build arm strength and endurance.

	• Weighted Balls: Use slightly heavier balls for specific drills, 
but be cautious as overuse can lead to injury.
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7. Rest and Recovery

Rest is essential to prevent overuse injuries. Ice your arm after 
intense workouts or games, and take rest days to let your 
muscles recover.

By combining strength training, plyometrics, stretching, and 
sport-specific drills, you can improve arm strength for throwing 
a baseball. Gradual progression is key to avoiding injury.
A good fastball in baseball has several key characteristics 
that make it difficult for hitters to time and hit. While velocity 
is important, other factors such as movement, deception, and 
command play equally vital roles in making a fastball effective. 
Here are the primary characteristics of a good fastball:

1. Velocity

	• High velocity: A fastball thrown at a high speed (usually 
95 mph or above for elite pitchers) gives the hitter less 
time to react. Higher velocity fastballs are more difficult to 
square up, especially when combined with other strong 
characteristics.

	• Relative speed: Even fastballs thrown at lower velocities (in 
the low 90s or upper 80s) can be effective if other factors 
such as movement and command are present.

2. Spin Rate

	• Higher spin rate: A fastball with a high spin rate (around 
2,400–2,600 RPM or more) resists gravity, appearing to 
“stay up” or drop less than the hitter expects. This is often 
referred to as the “rising fastball effect.”

	• Effective spin: Fastballs with more useful spin (as opposed 
to gyro spin) create more vertical or horizontal movement, 
making them harder to hit.

3. Induced Vertical Break (IVB)

	• High IVB: Fastballs with high induced vertical break have 
less downward movement, giving the hitter the perception 
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that the ball is rising. This is especially effective when the 
pitch is thrown up in the strike zone.

4. Horizontal Movement

	• Fastballs like two-seamers or sinkers often have horizontal 
movement (or “run”), which makes them tail toward one 
side of the plate. A two-seamer from a right-handed pitcher, 
for example, will often run in on a right-handed hitter. This 
lateral movement makes the pitch harder to barrel up.

5. Deception

	• Arm slot and release point: A deceptive fastball is thrown 
from an arm slot that hides the ball well, making it difficult 
for hitters to pick up the pitch early. The closer the fastball is 
released to home plate; the less time hitters have to react.

	• Tunnel with other pitches: A good fastball is often paired 
with off-speed or breaking pitches that are thrown from 
the same release point and arm angle, making it harder for 
hitters to differentiate pitches.

6. Command

	• Location: A fastball with excellent command can be located 
effectively in and out of the strike zone. Pitchers with good 
fastball command can elevate the pitch for swings and 
misses, or pound the lower part of the strike zone to induce 
ground balls.

	• Mixing speeds: Good fastball command allows pitchers to 
change speeds or locations in a way that keeps hitters off-
balance. For example, a fastball up and in followed by one 
low and away can disrupt a hitter’s timing.

7. Spin Efficiency

	• A good fastball has high spin efficiency, meaning that 
the spin is effectively contributing to the movement of the 
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pitch. High-spin-efficiency fastballs maximize backspin, 
which helps in creating vertical movement.

8. Movement Variety (Four-Seam vs. Two-Seam vs. Cutter)

	• Four-seam fastball: Typically has backspin with little 
horizontal movement but can have significant vertical 
break. It’s often used for high velocity and up-in-the-zone 
effectiveness.

	• Two-seam fastball (sinker): Moves horizontally and has 
more downward movement than a four-seamer, making it 
great for inducing ground balls.

	• Cutter: Has a late-breaking movement to one side, making 
it more difficult for hitters to make solid contact.

9. Effective Velocity

	• A good fastball can feel “faster” if thrown in combination 
with slower off-speed pitches, or if located in specific parts 
of the strike zone (such as up and in) where it feels harder 
to the hitter.

Conclusion:

A good fastball is a combination of velocity, spin rate, 
movement, deception, and command. While some pitchers 
can rely on pure velocity, others succeed by using movement, 
deception, and location to keep hitters off-balance. Combining 
these traits makes a fastball a key weapon in a pitcher’s arsenal.

Spin efficiency (sometimes called spin efficacy) in baseball 
refers to the percentage of a pitch’s total spin that contributes 
to its movement, rather than just its velocity. It measures how 
well a pitcher converts spin into movement that actually affects 
the flight of the ball.

Key points about spin efficiency:

	• High Spin Efficiency: Means that most of the spin is useful 
for creating movement (i.e., vertical or horizontal break). 
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For example, a four-seam fastball with backspin can have 
close to 100% spin efficiency, which helps it maintain a 
rising effect.

	• Low Spin Efficiency: Means that a significant portion 
of the spin is not contributing to the pitch’s movement. 
This can happen if the spin is mostly “gyro spin” (like a 
football spiraling through the air) instead of useful spin that 
creates movement. Cutters or sliders often have lower spin 
efficiency.

	• spin rate refers to the number of revolutions a baseball 
makes per minute (RPM) after it is released by the pitcher. It 
measures how fast the ball is spinning as it travels toward 
the plate. Spin rate is a key factor in determining the 
movement and effectiveness of a pitch.

How Spin Rate Affects Pitches:

1.	 Fastballs:
	� High spin rate: A fastball with a higher spin rate (above 

2,400 RPM) will tend to “stay up” longer, creating the 
illusion that it is rising (although it’s really dropping less 
than expected). This can make it harder for hitters to 
square up.

	� Low spin rate: A lower spin rate fastball will tend to 
drop more, making it easier for hitters to track and hit.

2.	 Breaking Balls (curveballs, sliders):
	� High spin rate: Leads to more sharp, pronounced 

movement. For curveballs, higher spin rate generally 
creates a more significant “drop” or “break.”

	� Low spin rate: Results in less break or lateral movement, 
making these pitches more predictable and easier to 
hit.

Key Takeaways:

	• High spin rate often correlates with more effective 
movement, making pitches harder to hit.
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	• Low spin rate can still be effective depending on how the 
pitcher uses it (e.g., sinkers often have lower spin rates to 
generate ground balls).

Spin rate is an important metric in advanced analytics because 
it helps explain why some pitches are more difficult to hit, even 
if their velocity is not overpowering.

gyro rate (or gyro spin) on a fastball refers to the amount 
of spin that is oriented in a way that does not contribute to 
the movement of the pitch. When a fastball has gyro spin, its 
spin axis is aligned with its direction of travel, similar to how a 
football spins in a spiral, meaning that this spin doesn’t create 
much vertical or horizontal movement.

Key Points about Gyro Rate on a Fastball:

	• Gyro spin vs. useful spin: Gyro spin does not add movement 
(vertical or horizontal break) to the fastball because the 
spin axis is in line with the pitch trajectory, contributing little 
to the pitch’s deviation in flight.

	• High gyro rate: On a fastball, a high gyro rate typically 
means that a lot of the ball’s spin is “wasted” in the sense 
that it doesn’t contribute to movement like backspin would 
for a four-seam fastball. The pitch will behave more like a 
straight, “flat” fastball with less break.

	• Low gyro rate: A low gyro rate means that most of the 
spin is being used effectively to generate movement, like 
the backspin that helps a fastball maintain “rise” or resist 
dropping.

Impact of Gyro Spin on Fastballs:

	• Four-seam fastballs generally want low gyro rates, since 
the goal is to maximize the backspin to create a “rising” 
effect or reduce drop.

	• Cutters and sinkers often have higher gyro rates because 
they use some degree of sidespin or topspin for horizontal 
or downward movement, but excessive gyro spin could still 
limit their effectiveness.
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Summary:

	• Gyro rate on a fastball is a measure of how much of the 
spin is not contributing to movement.

	• Lower gyro rates are generally better for fastballs, 
especially four-seamers, since they maximize the spin that 
produces break.

	• Higher gyro rates can make the fastball less effective, 
creating a pitch that behaves more like a bullet or a spiral 
without much deviation in flight.

Understanding a pitcher’s gyro rate helps explain why some 
fastballs, even those with high spin rates, don’t generate as 
much movement as expected, making it an important metric 
for improving pitch effectiveness.

in baseball pitching, IVB stands for Induced Vertical Break. 
It measures how much a pitch deviates from its expected path 
in the vertical plane due to spin. Specifically, it looks at the 
amount of vertical movement that a pitch experiences, which 
is often influenced by the amount of backspin or topspin the 
pitcher imparts.

	• High IVB: Indicates that the ball has more backspin, causing 
it to “stay up” or drop less than expected. This can give the 
illusion of a “rising” fastball.

	• Low IVB: Indicates that the ball drops more than expected 
due to less backspin or even topspin.

IVB is an important metric in advanced pitching analytics 
because it helps explain why some fastballs seem harder to hit 
even at similar velocities—pitches with higher IVB can appear 
to “defy gravity” more, making them more deceptive.

In baseball pitching, HB stands for Horizontal Break. It 
measures the lateral movement of a pitch as it travels toward 
home plate. The movement is caused by the spin and release 
angle of the ball, which can make the pitch veer left or right 
relative to its initial trajectory.

	• Positive HB: Movement away from a right-handed batter 
(for a right-handed pitcher) or toward a left-handed batter. 
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This is typical of pitches like two-seam fastballs or sliders 
thrown by a right-handed pitcher.

	• Negative HB: Movement toward a right-handed batter (for 
a right-handed pitcher) or away from a left-handed batter. 
This is common with curveballs or cutters thrown by a right-
handed pitcher.

Horizontal break is crucial for pitchers to create deception, 
as it makes pitches harder for hitters to square up due to the 
lateral movement away from or toward their bat.

A good breaking ball in baseball pitching has several key 
characteristics that make it effective and difficult for hitters to 
track and hit. These features help define successful curveballs, 
sliders, and other breaking pitches. Below are the key 
characteristics:

1. Sharp, Late Break

	• Late movement: The pitch should break closer to the plate, 
making it harder for hitters to adjust. Late break means the 
pitch doesn’t show its full movement until the last moment, 
increasing deception.

	• Sharpness: The pitch should have a tight, crisp break, 
rather than a looping, slow movement. This makes it more 
challenging to hit and increases its effectiveness in getting 
swings and misses.

2. Movement in Two Planes

	• Vertical break: Many breaking balls, such as curveballs, 
feature a strong downward drop due to topspin. The ball 
falls out of the strike zone, inducing swing-and-miss or 
ground balls.

	• Horizontal break: Pitches like sliders and some curveballs 
also move sideways. A good breaking ball often combines 
both vertical and horizontal movement, making it difficult 
for batters to square up.
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3. Deceptive Spin

	• Tight spin: A good breaking ball has tight spin, making it 
harder for hitters to pick up the type of pitch early. The spin 
should be consistent, and the seams should not “flutter” or 
wobble.

	• Spin direction: The type of spin (forward/topspin for 
curveballs, sidespin for sliders) is essential for creating the 
intended break. A well-thrown breaking ball has the ideal 
spin to maximize movement.

4. Velocity Differential

	• Off-speed: Breaking balls are generally slower than fastballs, 
which disrupts the hitter’s timing. A good breaking ball 
has a clear velocity differential from the pitcher’s fastball, 
forcing hitters to adjust to both the speed and movement.

	• Consistency: The pitcher needs to maintain arm speed 
similar to their fastball delivery. This makes it more difficult 
for hitters to detect the slower pitch until it’s too late.

5. Control and Command

	• Command: A good breaking ball can be thrown for strikes 
when needed or buried in the dirt to get swing-and-miss 
strikeouts. The pitcher must be able to locate the pitch 
effectively, both inside and outside the strike zone, to keep 
hitters guessing.

	• Variation: Skilled pitchers can vary the shape and speed 
of their breaking ball (e.g., throw a harder slider or a bigger 
curveball) depending on the situation and the hitter’s 
weaknesses.

6. Tunneling with Other Pitches

	• Pitch tunneling: The best breaking balls look similar to 
the pitcher’s fastball out of the hand. If a breaking ball 
comes out of the same “tunnel” as the fastball, it becomes 
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harder for the batter to distinguish between pitches early, 
enhancing deception.

7. Induced Break (Spin Efficiency)

	• High spin efficiency: For curveballs and sliders, the more 
of the pitch’s spin that contributes to movement (rather 
than gyro spin), the better. High spin efficiency means that 
most of the spin is creating the desired break on the pitch.

Examples of Good Breaking Balls:

	• Curveball: Strong topspin, sharp downward break (“12-6” 
break for classic curveballs), large movement both vertically 
and sometimes horizontally.

	• Slider: A tighter, horizontal break with some vertical drop. 
Thrown with more velocity than a curveball, often around 
5-10 mph slower than the fastball.

	• Sweeper: A pitch that is gaining popularity for its extreme 
horizontal break, with very little vertical drop, ideal for 
missing bats off the plate.

A breaking ball with these characteristics will consistently 
keep hitters off balance and produce weak contact, swings 
and misses, or strikeouts.
A good changeup is one of the most effective off-speed 
pitches in baseball, designed to disrupt a hitter’s timing by 
appearing similar to a fastball but arriving slower. Here are the 
key characteristics of an effective changeup:

1. Significant Speed Difference:

	• A good changeup is typically 8-12 mph slower than a 
pitcher’s fastball. The speed differential deceives the hitter 
into thinking the pitch is a fastball, making them swing early.

	• For example, if a pitcher throws a 95 mph fastball, an 
effective changeup would likely be in the 82-87 mph range.
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2. Fastball Arm Action:

	• A changeup is most effective when the pitcher uses the 
same arm speed and arm angle as their fastball. This 
prevents hitters from recognizing the pitch based on the 
pitcher’s delivery.

	• If the arm speed slows down, hitters can more easily identify 
the pitch as an off-speed pitch.

3. Late Drop or Fade:

	• A quality changeup often has late downward or horizontal 
movement as it approaches the plate. This movement can 
make it harder for hitters to make solid contact, even if they 
correctly anticipate the slower speed.
	� Downward movement (drop): Some changeups have 

a sinking action, causing the ball to drop suddenly as it 
reaches the batter.

	� Fade (horizontal movement): Many changeups also 
move to the pitcher’s arm side (e.g., a right-handed 
pitcher’s changeup would fade away from a left-handed 
hitter).

4. Deceptive Spin:

	• A good changeup typically has backspin, similar to a 
fastball, but at a slower rate. This makes the pitch resemble 
a fastball in flight, adding to the deception.

	• The spin on a changeup usually isn’t as sharp as a fastball, 
but it’s enough to disguise it and prevent hitters from 
recognizing it immediately.

5. Tunneling:

	• A great changeup follows the same initial trajectory as the 
pitcher’s fastball for as long as possible before breaking 
or dropping. This concept is known as “tunneling” and 
increases the deception, making it harder for hitters to 
distinguish between pitches until it’s too late to adjust.
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6. Consistency:

	• A well-executed changeup needs to be consistent in terms 
of release point, arm action, and movement. Inconsistency 
can tip off hitters, reducing the pitch’s effectiveness.

7. Controlled Location:

	• Changeups are often most effective when thrown low 
in the strike zone, where their drop or fade can induce 
ground balls or weak contact.

	• Many pitchers aim to keep the changeup down to avoid it 
being crushed if the hitter does time it well.

Common Types of Changeups:

	• Circle Changeup: A grip where the pitcher forms a circle 
with the index finger and thumb, which often produces 
good arm-side fade and drop.

	• Split Change: A version of a changeup that behaves like a 
splitter, with more dramatic downward movement.

	• Vulcan Change: Gripped between the middle and ring 
fingers, creating additional movement and drop.

Summary:

A good changeup combines deceptive speed, similarity to the 
fastball, late movement, and good control to keep hitters off 
balance. When executed properly, it becomes one of the most 
effective tools for disrupting a hitter’s timing and generating 
weak contact or swings and misses.
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PREFRONTAL CORTEX 
IMPROVEMENT

Improving the function of the prefrontal cortex (PFC) for 
baseball involves enhancing cognitive abilities like decision-
making, focus, motor planning, and emotional regulation. 
Since the PFC plays a crucial role in these processes, targeted 
training can help improve performance on the field. Here are 
some methods to enhance PFC function for baseball:

1. Mental Training and Cognitive Exercises

	• Reaction Time Drills: Training to improve reaction time 
can strengthen the PFC’s ability to make quick decisions. 
Use video simulations or reaction apps that replicate game 
scenarios, like recognizing pitches and deciding whether 
to swing or not.

	• Neurocognitive Training: Brain training apps such as Lumosity 
or NeuroTracker help improve working memory, attention, and 
cognitive flexibility, all of which rely heavily on the PFC.

	• Pattern Recognition Games: Engage in pattern recognition 
activities (e.g., chess, strategy games) that mirror game 
situations where players have to anticipate outcomes and 
adapt quickly, strengthening cognitive processing.

	• Dual-N-back Tasks: These exercises are known to improve 
working memory, a function critical for in-game decisions, 
recalling previous events, or adjusting strategy based on 
ongoing play.

2. Visualization and Mental Rehearsal

	• Imagery Training: Mental rehearsal of specific game 
scenarios, like hitting a pitch or making a key defensive 
play, can improve both cognitive and motor functions. 
By visualizing different outcomes, you train the PFC to 
anticipate, plan, and execute appropriate responses.
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	• Situational Simulation: Mentally simulate high-pressure 
scenarios (e.g., bases loaded, full count) to condition the brain 
to stay calm, focused, and make the right decisions under 
stress.

3. Mindfulness and Meditation

	• Mindfulness Meditation: Mindfulness exercises help 
improve attention and emotional regulation by increasing 
PFC activity. These techniques improve concentration and 
reduce stress, helping players stay in control during high-
pressure situations.

	• Breathing Exercises: Controlled breathing techniques (like 
diaphragmatic breathing) help calm the nervous system, 
reducing anxiety and sharpening focus, thus improving the 
PFC’s role in emotional regulation and decision-making.

4. Physical Conditioning and Movement Training

	• Balance and Coordination Drills: Exercises that focus 
on balance and motor coordination (such as single-leg 
stability work, agility ladders, or footwork drills) involve PFC 
engagement for planning movements and improving motor 
control. These drills can enhance the connection between 
motor planning and execution.

	• Multi-tasking Movement: Combine physical tasks with 
cognitive challenges. For example, catch drills where players 
must solve a math problem or memorize a pattern while 
catching and throwing improve PFC function by challenging 
both cognitive and motor systems simultaneously.

5. Stress Management and Emotional Regulation

	• Stress-Exposure Training: Gradually exposing players to 
stressful scenarios during practice helps develop emotional 
resilience. Simulating game-like pressure (such as timed 
drills or competitive scrimmages) can train the PFC to 
manage stress and maintain composure, key for optimal 
decision-making under pressure.
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	• Positive Self-talk and Mental Conditioning: Train the mind 
to overcome self-doubt and maintain focus by practicing 
positive affirmations and cognitive reframing. Reducing the 
negative impact of emotions on performance helps players 
stay in control in high-pressure situations.

6. Sleep and Recovery
	• Adequate Sleep: The PFC relies heavily on quality sleep for 

optimal functioning. Sleep improves memory consolidation, 
decision-making, emotional regulation, and focus— all 
crucial in baseball. Ensuring consistent and restorative 
sleep enhances overall cognitive performance.

	• Active Recovery: Activities like yoga or light aerobic exercise 
that focus on mental relaxation help the PFC recover from 
stress, allowing it to function better in high-stakes situations.

7. Nutritional Support
	• Omega-3 Fatty Acids: These are known to improve brain 

health and support cognitive function, which is critical for 
the PFC. They can be found in foods like fish (salmon, 
mackerel), flaxseeds, and walnuts, or taken as supplements.

	• Antioxidants and Brain-Boosting Foods: Blueberries, 
leafy greens, nuts, and seeds help maintain brain health 
and improve cognitive function by protecting neurons and 
enhancing brain plasticity.

8. Coaching and Tactical Training
	• Game Situational Drills: Regular exposure to complex 

game scenarios in practice helps players enhance their 
decision-making processes. This conditions the PFC to 
better evaluate options and respond quickly.

	• Reviewing Game Film: Watching and analyzing game 
footage helps players identify patterns, recognize strategies, 
and improve situational awareness, allowing the PFC to 
make faster and more effective decisions during live games.

By combining cognitive, physical, and emotional training, 
you can strengthen the PFC’s functions, improving overall 
performance in baseball.
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Athletics: Position Player and Pitcher Score Cards  
OVERALL ATHLETIC SCORE CARD

Overall Athletic Score Card
Type Skill Score Weight Total (=Score x 

Weight)
Running 60-yard dash 1
Running Five/Ten/Five 1
Running 10-yard dash 1
Jumping Broad Jump 1
Weight 
Training SQ/DL/Bench 3
Weight 
Training Power Clean 1
Weight 
Training

8lb Med Ball 
Toss 2

Athletics: Position Player and Pitcher Score Cards  
OVERALL ATHLETIC SCORE CARD

Overall Athletic Score Card
Type Skill Score Weight Total (=Score x 

Weight)
Running 60-yard dash 1
Running Five/Ten/Five 1
Running 10-yard dash 1
Jumping Broad Jump 1
Weight 
Training SQ/DL/Bench 3
Weight 
Training Power Clean 1
Weight 
Training

8lb Med Ball 
Toss 2
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POSITION PLAYER SCORE CARD

Position Player Scorecard
Type Skill Score Weight Total (=Score x 

Weight)
Throwing Arm 2
Hitting Bat Speed 1
Hitting Rotational 

Acceleration
2

Hitting Exit Velocity 2
Running 60-yard dash 2

POSITION PLAYER SCORE CARD

Position Player Scorecard
Type Skill Score Weight Total (=Score x 

Weight)
Throwing Arm 2
Hitting Bat Speed 1
Hitting Rotational 

Acceleration
2

Hitting Exit Velocity 2
Running 60-yard dash 2
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PITCHER SCORE CARD

Pitcher Score Card
Skill Score Weight Total (=Score x 

Weight)
Fastball
FB Velocity 3
FB Spin 1
Movement/
Shape

1

Slider/Curve
Velocity 2
Spin 2
Movement 1

Change
Velo vr FB 2
IVB vr FB 2
HB 1
Total
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PITCHER SCORE CARD

Pitcher Score Card
Skill Score Weight Total (=Score x 

Weight)
Fastball
FB Velocity 3
FB Spin 1
Movement/
Shape

1

Slider/Curve
Velocity 2
Spin 2
Movement 1

Change
Velo vr FB 2
IVB vr FB 2
HB 1
Total
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CONCLUSION: THE JOURNEY TO 
BASEBALL SUCCESS

Baseball success is not the result of luck or innate talent—it’s 
the culmination of strategic effort, consistent practice, and a 
commitment to mastering both athletic and baseball-specific 
skills. For players aged 12-21, this critical developmental period 
lays the groundwork for achievements that can extend far 
beyond high school.

Revisiting the Core Question
How does a player truly get better? It all comes down to the 
formula:

Testing + Scoring + Consistency = Success

By identifying key areas of focus, committing to regular 
practice, and evaluating progress, players can steadily climb 
the ladder of improvement.

The Power of Dedication and Focus
There’s no shortcut to greatness. The myth of natural talent 
is just that—a myth. True success is built by those who 
dedicate themselves to daily, purposeful practice. Whether it’s 
hitting, pitching, or refining athletic abilities, consistent effort 
transforms potential into performance.

Your Blueprint for Growth
This guide has equipped you with a clear roadmap to success:

	• How to test and evaluate skills effectively.
	• Strategies to focus on high-impact areas for improvement.
	• The importance of building consistency into every aspect 

of training.
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Your Next Step
Baseball, like life, is a journey that rewards commitment, 
perseverance, and smart work. Use the tools and insights from 
this guide to not only excel on the field but also cultivate habits 
that lead to long-term success.

Ultimately, the formula for improvement is in your hands. 
Approach it with focus and determination, and you’ll build 
a foundation that carries you through every stage of your 
baseball career—one consistent effort at a time.
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