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NEEDS ANALYSIS RELIABILITY APPLICATION
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DATA WORKFLOWS

DIRECT ENTRY

Group Entry
• Directly type into Web much like Excel
• Automatically saves to AMS when complete

Single Entry - Kiosk
• What was training like day/week before?

Single Entry - Smartphone
• For repeated measures, whether measuring same 

tactical athletes over time, or comparing groups –
KEEP IT CONSISTENT

EXCEL UPLOADS

Spreadsheet
• Likely most familiar to staff
• Requires formats to be set and 

continuously followed
• Care must be taken with matching up with 

profiles in AMS
• Time formatting can be big issue!

LOGISTICS, LOGISTICS, LOGISTICS

API

Application Programming Interface
• Automatic data flow from technology 

source to AMS
• Requires authentication and linking
• Simple and automated, but requires 

maintenance and upkeep
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DATA CLEANING

DISTRIBUTIONS

First Steps
• Run data distributions to visually inspect data
• Identify any labeling issues, data flow issues

General Understanding
• First visual look at distribution type

OUTLIERS

High / Low Results
• Look at distributions to identify any 

potential outliers, likely due to mistakes in 
data entry or processes

• Some may be fixable, some may need to 
be excluded

• I.E.  Initial weighing phase of force plate 
off by 100lbs will dramatically affect 
bodyweight normalized metrics

ACCURATE TOOLS, GOOD PROCEDURES….BUT POOR LABELING/CLEANING 
MAY LEAD TO FALSE FINDINGS

LABELING

Profiling vs. Monitoring
• Profiling:  Periodic assessments 

(potentially macrocycle)
• Monitoring:  More frequent (weekly, 

daily) 

Course / Timepoint
• Class or Course Number per test / 

tactical athlete.  Allows for group 
analysis of class/course

• Baseline vs. Post-Testing (and 
anything in between) for progression 
over time
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DATA VISUALIZATION

PRACTITIONER COMMAND

VISUALS MUST ALIGN WITH NEEDS OF EACH GROUP

TACTICAL ATHLETE
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DATA ANALYSIS AND REPORTING

PROFILES

What is Normal?
• Does your battery of tests/data support your 

tactical athlete profile?
• If not, modify and re-assess

What is Optimal?
• How do you define a successful tactical athlete?
• Establish performance criteria
• Assess your profiles based off of performance

MODELING

Optimal Profile Model
• Multi-dimensional look at tactical athlete 

profiles to predict success
• Use this information to help train 

deficiencies

Outcome Models
• Potential to model other outcomes, i.e.

Injury Risk, Career Longevity

ONLY WHEN ACCURATE, RELIABLE, AND CLEAN DATA IS COLLECTED CAN DATA ANALYSIS BE DONE

NORMS

Population Averages
• Tactical Athletes have very unique

demands, and data must be acquired 
and analyzed specific to their 
population.

• Factors include MOS, gender, age, 
years of service etc.

• Establishing these norms allows for 
greater understanding of the 
population, and how each tactical 
athlete fits in
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Now it’s time to action the digital data infrastructure 
to learn from the past, understand + affect the 

present, and prepare for the future.

Thus Far We Have:
Detailed setting the table with key data elements in play
Discussed leveraging support to attack operational gaps
Applied scientific best practices on the floor/in the field

Digitized the entire human performance enterprise system
Leveraged tools and technologies as a force multiplier

TRANSITION SLIDE
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INFORMATION AGE DECISION MAKING
Requires a Data Driven Architecture

MONITORING PROGRAM EVALUATION

General Group Effects
• Subjective Wellness
• Compliance
• Fitness Scores
• MSKI

Specific Group Effects
• Improved Aerobic Capability
• Increased Self Use of Recovery Tools
• Decreased Limited/Light Duty Days

Power
Strength
Endurance

Aerobic Capacity
Anaerobic Capacity
Buffering

Movement Competency
Occupational Skills
Mindset

Training Age
Nutrition
Recovery

PROFILING

Baseline  Daily/Weekly  Post POI
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ANALYSIS & REPORTING  ACTIONING
Requires a Data Driven Architecture

Tier 1Tier 2Tier 3Tier 4

Per n = 1,000

n = 341n = 341 n = 159n = 159

BELL CURVE

PERFORMANCE RANKING

GREEN
>84th

9 0

YELLOW
51st-83rd

1 5

RED
<16th

3 0
/100

ORANGE
17th-50th

6 0
/100/100 /100

INITIAL PROFILING
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PROFILING

 Construct Ranking 
 Main  Sub-Categories
 Percentile scores

PERFORMANCE

INJURY RISK STRATIFICATION
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ANALYSIS & REPORTING  ACTIONING
Requires a Data Driven Architecture
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TIER 4’s

Immediate Action 
Intervention
Monitoring

TIER 3’s

Brief Training 
Education  
Retesting

TIER 2’s

Continue On
+ 

Educational 
Content 

TIER 1’s

Continue On

PERFORMANCE

RISKS

PERFORMANCE

RISKS

4-TIERED APPROACH
Allocating Supporting Resources

Determining Training Needs
Binning PT Groups
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1 Variable @ 2 Levels (Pre vs Post; Condition 1 vs 2)

Across Groups / Timepoints

Analytical Scripts Can Automate Process to Save Time and Enhance Scalability

Are two sample means 
different than 0? 

Paired T Test

Is a significant 
difference between 

population rank order / 
match-pairs? 

Wilcoxon 
Singed Rank

1 Variable @ 2 Labels (Matched Pairs; Population 1 vs 2)

http://www.sthda.com/english/wiki/comparing-means-in-r

PROGRAM EVALUATION

http://www.sthda.com/english/wiki/comparing-means-in-r
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REVIEW
• Summary of research on topic

• Survey of existing publications

• Narrative Review = easier to read, wider 
application spectrum

• Systematic Review = detailed, 
comprehensive with specific methods

LEARN FROM THE FIELD

https://scholar.google.com/

META-ANALYSIS
• Statistical analysis of multiple studies, 

combined for their theoretical 
relationships

• Increased power to answer specific 
questions = pooled significance

• Fundamental to evidence-based best 
practices

POSITION STATEMENT(S)
• Individual or group consensus statement 

regarding problem, process, or potential

• Usually supported by empirical
investigations, reviews, and meta-
analyses

• Often expresses direction of future 
efforts across relevant fields

https://scholar.google.com/
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DATA DRIVEN DECISION MAKING
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DATA DRIVEN DECISION MAKING
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DATA DRIVEN DECISION MAKING
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TEACHING THEM TO FISH
Education on HP starts on Day 1 and continues throughout POI

ENTRY LEVEL 
TRAINING

ADVANCED 
INFANTRY COURSES

SEMINARS

SUSTAINMENT 
MODULES

MARINE COMBAT 
INSTRUCTOR SCHOOL
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TEACHING THEM TO FISH
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ADVANCING BEST PRACTICE TECHNIQUES

O&M Requirements Inform S&T / R&D Efforts



PROACTIVE

REACTIVE SOI-EAST
HOLISTIC APPROACH TO 
HUMAN PERFORMANCE 
AT

4 : 4,500
ATHLETIC TRAINER TO MARINE RATIO

2 : 4,500
STRENGTH COACH TO MARINE RATIO



TRAINED

MSK INJURIES
MSK DROPS
(NON-EAS ATTRITION)

SUNK-COST LOSS
(DUE TO NON-EAS 
ATTRITION) $1,375,000

$550,000

$275,000

237
195

139

25

10

5HPC’S 1,443 INSTANCES OF SUCCESSFUL INJURY REHABILITATION 
= $79.4M SAVINGS TO THE SERVICE

(based on HQMC Force Preservation Directorate’s assessment of $55K cost to recruit and train through MCRD graduation)



2013 2014 2015 2016 2017 2018 2019 2020 2021

HPC 
BY THE 
NUMBERS

TOTAL NUMBER OF DATA 
POINTS IN THE SYSTEM1,310,633

19,604
BIOMECHANICAL 

FORCE ASSESSMENTS

2,259
DIGITAL SPORTS
MEDICINE EVALS

18,897
TOTAL NUMBER OF 

DIGITAL ENCOUNTERS

TOTAL # OF MARINES IN SYSTEM ALL TIME 

38,130
TOTAL # OF MARINES IN SYSTEM ACTIVE 

8,198
TOTAL SAVINGS ON ATTRITION ALONE (2018-2021)

$14,960,000
TOTAL COST OF ATTRITION BEFORE 2018

$66,605,000
AVG LOSS
$11,137,500
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$4,097,500

$7,012,500
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WAY FORWARD
Future of SOI-E HPC
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THANK YOU!
QUESTIONS?

Andrew G. Thompson, PhD, MS
Research Physiologist 

Center for Initial Military Training
US Army TRADOC

Andrew.G.Thompson15.civ@army.mil 

Darin L. Peterson, MS, ATC
Director

Human Performance Center
USMC School of Infantry East

Darin.Peterson@usmc.mil

Lacey E. Jahn Lyrla, MS, RSCC
Head S&C Coach

Human Performance Center
USMC School of Infantry East

Lacey.Jahn.ctr@usmc.mil

Josh A. Hagen, PhD, MS
Director

Human Performance Collaborative
The Ohio State University

Hagen.112@osu.edu

mailto:Darin.Peterson@usmc.mil
mailto:Lacey.Jahn.ctr@usmc.mil
mailto:Hagen.112@osu.edu
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