
PREDICTION AND CLASSIFICATION OF 
CHILDREN’S VO2 MAX IN IRELAND 

USING MACHINE LEARNING

By Movinya Gunatilaka

Mentors at DCU / Insight Mentors at ASU

Dr. Stephen Behan

Dr. Úna Britton

Dr. Michael Scriney

Dr.  Andreas Spanias

Vivek Narayanaswamy



Presentation Agenda

❑Pre-Training at ASU that helped me the most with my research

❑Problem Statement

❑Proposed Solution

❑Structure of Algorithms

❑Results

❑Conclusions

❑Next Steps

❑Reflection



PRE-TRAINING AT ASU

Produced Confusion Matrices on 
Various Datasets

Took Notes on Machine Learning Fundamentals from Kristen Jaskie’s Videos

Implementation of Python and Sci-Kit Learn Machine Learning Packages



WHAT IS VO2 MAX?
A measure of the rate at which your body performs maximal oxygen 

uptake.

*Tracking VO2 Max can help determine if one is at risk for cardiovascular disease



Problem Statement

• There is no accurate way to measure VO2 Max Levels for Children [1]
• Adults- Pushed to exhaustion in controlled lab environment

• Children- Predicted from Pacer Test

• Only 14% of Irish Children complete at least one hour of physical activity daily [2]

Figure from CCLP Study

https://www.cooperinstitute.org/vault/2440/web/files/790.pdf
https://www.ucd.ie/t4cms/CCLSP_Study_Report1.pdf


Previous Solutions

A 2022 publication [3] concluded that Artificial Neural Networks achieve 
accurate VO2 Max predictions using features like gender, BMI, and age

This study only uses data 
from adults, not adolescents

Some Garmin watches can estimate 
VO2 Max using their patented 
“Firstbeat Fitness Test “ [4]

The test relies on 
active data like 
pace and heart rate

https://www.sciencedirect.com/science/article/pii/S235291482200017X
https://patents.google.com/patent/US20110040193A1/en


Proposed Solution
• Fundamental Movement Skills are key to motivation for 

physical activity in children  [5]

• Using FMS Mastery Scores and measurements like BMI, 
age, and gender, we can predict and classify children’s 
VO2 Max using various Machine Learning Models

Fundamental Movement 
Skills

https://www.tandfonline.com/doi/pdf/10.1080/02640414.2019.1651144?casa_token=IsbT9T5samIAAAAA:XJyPeC3hTPoKMZ-qiguPaPo7XEv_Pv0oiXpIOUkvO_2Vvf0UUC0aDZKSEkszKMccPli6C9UpWm


DATA SPLITS

FMS Score Type

Total MNM Component

Gender

Classification

ML Model

Prediction

Discretization

Neural 
Networks

Gradient 
Boosted

Linear 
Regression

SVM

Logistic 
Regression

Male

Female

Features

Weight, height, Waist 
Circumference

BMI and age



CLASSIFICATION 
RESULTS



TOTALSMNM COMPONENTS

DATASETS WITH WEIGHT, HEIGHT, AND WAIST CIRCUMFERENCE

Logistic Regression
least granular most granular



TOTALSMNM COMPONENTS

DATASETS WITH WEIGHT, HEIGHT, AND WAIST CIRCUMFERENCE

Neural Networks
least granular most granular



Analysis

• FMS Total Score had the lowest validation accuracy across ML Models

• Mastery/Near Mastery Score had the lowest training accuracy across ML Models

• Logistic Regression resulted in poor training accuracy across all types of FMS 
Scores

• Neural Networks overfit the training data





Analysis

• The classification accuracy correlates closely with the bin where the values are the 
most distributed



Neural NetworksLogistic Regression

COMPONENTS

(without PCA)

DATASETS WITH WEIGHT, HEIGHT, AND WAIST CIRCUMFERENCE

Ages 9-13, Male and Female

SVM



Conclusions

• For the Moving Well Being Well Data Set, the SVM models with an rbf kernel have 
had higher accuracies overall. 

• For many data splits, the VO2 Max Prediction resulted in 65%  error and above 
with little variation when changing FMS Score Type.

• For classification, the accuracy improved from 36% to 50% after training the ML 
models (the VO2 Max values were split into 4 evenly distributed bins).

• With further training I think the classification accuracy will continue to 
improve



Next Steps / Future Research

• Experiment more with neural networks, focusing only on FMS component scores

• Analyze how features like children’s motivation and confidence affects body 
image and FMS performance



Reflection on the Overall 
Experience and Self Assessment

I developed and improved so many skills 
like coding in Python and everything data 
analytics

Appreciated to have 1-on-1 time with 
mentors

I got to explore and travel across Ireland!

Project sponsored by NSF OISE award  2107439.
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