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NeuroTracker Published Studies & Research 
Evidence of Relevance in Measurement, Learning and Transfer for Cognitive Medical Conditions 

 
 

 

NeuroTracker evolved out of a pure science approach through years of research at Prof. Faubert’s Visual Psychophysics & 
Perception Laboratory.  Designed to uniquely measure and enhance high-level cognitive function, it has become established as a 
valuable research tool for understanding human performance.  The not-for-profit CogniSens Applied Research Centre (ARC) 
supports an increasing number of NeuroTracker research projects across a variety of scientific disciplines. To date, published 
studies have discovered important neuroscience findings in in the following areas. 

Measurement 
NeuroTracker provides objective cognitive metrics on brain functions fundamental to a range of 
cognitive conditions. NeuroTracker speed threshold measures have been found to reveal 
characteristics of brain development with age, identify impairment with healthy aging and 
intellectual related disorders, and possibly to help to detect functional-related brain damage, 
such as with concussions. 

Learning 
NeuroTracker is a simple training exercise to do, with virtually no technique or practice required within 
the task itself.  However, performing NeuroTracker at speed thresholds evokes powerful responses in 
brain activity, becoming both a stimulant of neuroplasticity, and a valuable reference of it. 
NeuroTracker learning rates have been found to be strong in cognitive conditions such as aging and 
intellectual disorders where learning capacities are expected to be diminished.  Mapping of 
neuroelectric brain function suggests neuroplasticity levels may be increased with NeuroTracking. 

Transfer  
Ultimately, it’s measureable improvements in fundamental cognitive abilities that are sought 
after, known to be difficult to attain with contemporary interventions.  Near transfer has been 
demonstrated with NeuroTracker training, revealing significant improvements with different 
populations in many high-level cognitive faculties, such as executive function, attention and 
working memory. These are known to be essential to mental performance, and also to be 
critically impaired across a wide range of cognitive related conditions.  Gains in abilities to read 
and interpret human body motion have also been demonstrated.  

This document contains summaries of research and studies completed to date, with references to the research.    
To inquire for further details or interpretations of the research, please contact: kduffy@cognisens.com 
To inquire about conducting research projects with NeuroTracker, please contact: tromeas@c-arc.org 

mailto:kduffy@cognisens.com
mailto:tromeas@c-arc.org
mailto:tromeas@c-arc.org
mailto:tromeas@c-arc.org


This document of study synopses is provided by CogniSens, it is requested that inquiries are directed to CogniSens and not th e researchers or authors of the studies. 

NeuroTracker Studies Index 

    These symbols denote research evidence of NeuroTracker’s relevance in, 
 

Measurement – measurement of human performance capacities or impairments 
 
 

Learning – understanding the characteristics or enhancement of cognitive learning 
 
 

Transfer – enhancement of human performance or recovery of cognitive impairments 

1. Enhancing Cognitive Function ← click to view  

NeuroTracker training robustly transfers to high-level cognitive gains, with boosts in brain wave activity. 

 
2. Biological Motion Perception ← click to view  

NeuroTracker training reverses age related cognitive decline for reading human movement simulations.  

 
3. Learning Abilities in Healthy Aging ← click to view  

NeuroTracker learning effect reverse age related cognitive decline for 3D multiple object tracking.  

 
4. Recovering Memory in Aging ← click to view  

NeuroTracker training improved an individual’s memory, attention and quality of life in a case report.  

 
5. Attention Training of Students with Autism ← click to view  

Evidence of NeuroTracker training providing transfer to fundamental cognitive and learning abilities in Autism.  

 
6. Measurement of Resistance Exercise Effects ← click to view  

NeuroTracker baselines reveal gains in cognitive function from interventions using strength training.  

 
7. Indicator of Concussion Status ← click to view  

NeuroTracker baselines significantly differentiate individuals with and without a current mTBI 
 

8. NeuroTracker Measurement of the Effects of Pharmalogical Intervention ← click to view  

Combined cognitive training and Aricept intervention show increased learning and neuroplasticity.  
 

 

http://www.neurotracker.net/
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NeuroTracker Study on Enhancing Cognitive Function 
‘Enhancing Cognitive Function Using Perceptual-Cognitive Training’ 

Clinical EEG and Neuroscience 1–11, 2016, DOI: 10.1177/1550059414563746 
 
 

Aim 
To examine the effects of NeuroTracker training on standardised measures of attention, working memory, and 
visual information processing speed using standardized neuropsychological tests.  Additionally to measure 
changes in brain state using functional brain imaging.  
 
 

Method 
20 university-aged students were recruited and divided into an NT training group (30 sessions of 
NeuroTracker) and a non-active control group. Cognitive functions were assessed using standardized 
neuropsychological tests (IVA+Plus, WAIS-III, D-KEFS), and correlates of brain functions were assessed using 
quantitative electroencephalography (qEEG).  

Findings 
The trained group showed strong and consistent improvements in NeuroTracker speed thresholds throughout 
the training period.  The NT group demonstrated significantly higher scores on the IVA+Plus Auditory, WAIS 
Symbol Search, WAIS Code, WAIS Block Design, WAIS Letter-Number Sequence, d2 Test of Attention, and D-
KEFS Color Naming, Inhibition and Inhibition/Switching subtests (P < .01).  
 
 

For qEEG measures the NT group demonstrated significant relative power increases in a range of frequencies 
within the beta bandwidth, with both eyes open and closed resting states.  These changes were observed 
across frontal regions of the brain (executive function) and represented increases in brain wave speed 
associated with heightened brain activity and neuroplasticity.   
 
 

Overall results indicated that NeuroTracker training can enhance attention, information processing speed, and 
working memory, and also lead to positive changes in neuroelectric brain function. 

 

Back to study index ↑ 
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NeuroTracker Study on Biological Motion Perception 
‘Training 3D-MOT improves biological motion perception in aging:  

evidence for transferability of training’ 
NeuroReport 23:469-473 

http://vision.opto.umontreal.ca/publications/bdd/pdf/2012/Legault_Faubert_Neuroreport2012.pdf 

 
Aim 
To investigate if age related cognitive decline in functional capacities can be reversed with a short cognitive 
intervention (NeuroTracker training).  Biological Motion Perception (BMP) involves complex interpretations of 
human-based movement and body language, essential for interpreting social stimuli and managing complex 
scenes such as in crowds or sports activities.  Young adults cannot read BMP at less than 1 meter, whereas with 
healthy older people it is typically lost at 4m (a critical risk for collision avoidance). This research focused on 
testing if the capacities of young adults could be regained. 
 
 

Method 
41 older adults with mean age of 68yrs old were divided into trained, active control (placebo), and passive 
control (no training) groups.  They were measured on a standardised BMP post training, which consisted of 15 

NeuroTracker sessions distributed over 5 weeks.  

 
Findings 
Only the NeuroTracker trained group showed transfer to BMP, who demonstrated substantial improvements 
in processing BMP at 4m. The conclusion was a clear and positive transfer of perceptual-cognitive training onto 
a socially relevant ability in the elderly. 
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NeuroTracker Study on Learning Abilities in Aging 
‘Healthy older observers show equivalent perceptual-cognitive training benefits 

to young adults for multiple object tracking’ 
Front. Psychol., 06 June 2013 | http://dx.doi.org/10.3389/fpsyg.2013.00323 

Visual Psychophysics and Perception Laboratory, Université de Montréal 

Aim 
This study measured the capacity of older participants to improve their tracking speed thresholds 
(NeuroTracker), to investigate if age related cognitive decline can be reversed with a training intervention 
known to be directly relevant to the effects of healthy aging. 
 
 

Method 
20 healthy younger adults (mean age 24 years old) and 20 healthy older adults (mean age 67 years old) 
performed 15 NeuroTracker training sessions distributed over 5 weeks. 
 
 

Findings 
Both groups obtained benefit from training with a similar rate of progression. Though the older group started 
off at a significantly lower level than the younger group, they obtained speed thresholds that were similar to 
those of untrained younger adults by the end of the training program.  Furthermore, towards the end of the 
training program the rate of learning appeared to have slowed for the younger group, yet the older group still 
showed a strong learning curve, suggesting greater improvements with continued training. 
 
 

In conclusion, although healthy older people show a significant age-related deficit in the NeuroTracker task, 
they respond strongly to training effects and demonstrate an ability to fully reverse age-related functional 
decline with a short intervention of NeuroTracker training. 
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NeuroTracker Case Study on Recovering Memory in Aging 
‘Memory training and benefits for quality of life in the elderly: A case report’  

Dement. neuropsychol. vol.10 no.2 São Paulo Apr./June 2016 
http://dx.doi.org/10.1590/S1980-5764-2016DN1002012 

 

Aim 
This case report sought to examine in detail the effects of a combined intervention program (NeuroTracker 
and Memory Training) for recovering memory and attentional functions in an older individual. 
 
 

Method 
1 healthy 80 year old male with frequent memory complaints underwent 32 NeuroTracker sessions of Sustain 
mode over 12 months, alongside Memory Training based on consciously learned mnemonic strategies.  The 
patient completed a robust pre-mid-post training battery of tests on memory, quality of life and stress. 
 
 

Findings 
At the post-assessment stage, training proved effective for gains in sustained and alternating attention, with 
above-average cognitive flexibility. Assessments for memory accuracy and processing speeds showed a steadily 
rising curve.  Improvements were evident in self-perceived attention, memory, quality of life and self-
confidence.  A reduction in stress symptoms was observed with measured improvements in physical, 
psychological and environmental domains.  NeuroTracker scores showed a rising curve throughout the training 
program. 

 Based on the case report findings, the researchers suggested such cognitive training programs should be made 
available in private and public institutions for elderly care to improve quality of life and delay the signs of 
senility during the aging process. 
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NeuroTracker Attention Training Study with Autism 
‘Training attention in students with ASD using a multiple object tracking paradigm: A pilot study’ 

Perceptual Neuroscience Laboratory for Autism and Development. McGill University. Université de Montréal. 
Status: Poster release, study waiting to be published 

 
  

Aim 
A deficiency in the subcomponents of selective and sustained attention is characteristic of atypically 
developing populations, particularly in children diagnosed with Autism Spectrum Disorder (ASD). Using a large 
population of 42 students with ASD with a mean age of 13 years, the researchers aimed to assess if the 
participants could improve significantly in the NeuroTracker task, and if training effects could achieve near 
transfer.  The students had an overall IQ between 1 and 2 standard deviations below the population average.     

 

Method 
A 15 NeuroTracker session training 
program was carried out over 5 weeks, 
with pre and post standardized 
neuropsychological assessments (CPT-3), 
in combination with an active control 
placebo training task using a simple math 
like puzzle game (2048), and a non-
training group.   

 

Findings 
Near-Transfer: there were significant improvements in pre-post CPT-3 scores in the NeuroTracker trained 
group, and no significant difference in the control group or placebo group.   
 

NeuroTracker Learning: comparisons of NeuroTracker scores between session 1 and 15 revealed a mean 
improvement on the task of 64%. There was no significant improvement in 2048 scores from week 1 to week 5 
15.  This suggests NeuroTracker to be an accessible and adaptable training approach for adolescents with ASD, 
and that they are able to improve attention on a non‐verbal task similar to typically developing adults.  
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NeuroTracker Study on Measurement of the Cognitive Effects of Exercise 
‘RESISTANCE EXERCISE TRAINING AND COGNITIVE FUNCTION IN OLDER ADULTS’  

http://education.ucf.edu/iepw/docs/2014FragalaResistanceExerciseMayImproveSpatialAwareness.pdf 
Institute of Exercise Physiology and Wellness, University of Central Florida 

 Aim 
Cognitive function has been shown to decline as a person ages with increased risk of falling or the 
development of dementia. Several studies have shown that aerobic exercise can slow this decline, and in some 
cases, improve cognitive function in the older population. The purpose of this study was to investigate for the 
first time, the effects of resistance training on cognitive function, as measured by changes in NeuroTracker 
measures.  

 
Method 
25 older adults with a mean age of 70yrs were split into a trained group (6 weeks of resistance exercises), and 
an untrained group.  Perceptual-cognitive ability was measured pre and post training using NeuroTracker 
baselines. 
 
 
 
 
 
 

Findings 
The older adults who performed six weeks of resistance training experienced significant improvements in 
perceptual-cognitive function as measured by NeuroTracker. Resistance training may therefore be an effective 
means to slow age related cognitive decline.  
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NeuroTracker study on Concussion (University of Victoria, BC, Canada) 
‘Effects of mild traumatic brain injury on 3D-MOT performance’ 

Abstracts from the Canadian Athletic Therapists Association: 
May 26–28, 2016, Vancouver, British Columbia, Canada. Athletic Training and Sports Health Care. 

(Status: awaiting publishing) 

 

Aim 
 

The sought to investigate differences in NeuroTracker speed thresholds in youth and young adults with and 
without mild traumatic brain injury (mTBI).  
 

Method  
485 participants (154 females, 331 males) with ages ranging from 8.04 to 70.85 years (median age = 17yrs old) 
completed 3 NeuroTracker Core sessions.  

 
Findings 
There were significant correlations with NeuroTracker results and mTBI status.  Individuals without a history of 
mTBI, and individuals with a previous history of mTBI, both had significantly higher average speed thresholds 
than individuals with a current mTBI (strongly significant). NeuroTracker performance improvements over the 
three sessions demonstrated that all three groups can improve speed threshold performance, but that 
individuals with mTBI exhibit slower information processing.  
 
According to this study abstract, NeuroTracker is a potentially sensitive indicator (screening tool) of concussion 
status (non-injured vs currently injured patients) in individuals of different ages.  Findings suggest that even a 
single session of NeuroTracker is a useful indicator of mTBI status in youth and young adults. 
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NeuroTracker Measurement of the Effects of Pharmalogical Intervention 
‘Cholinergic Potentiation Improves Perceptual-Cognitive Training of 

Healthy Young Adults in Three Dimensional Multiple Object Tracking’ 
Frontiers in Human Neuroscience, 2016, DOI: 10.3389/fnhum.2017.00128 

http://journal.frontiersin.org/article/10.3389/fnhum.2017.00128/full 

 
 

Aim 
To examine the short and long term effects of Donepezil (DPZ) pharmacological enhancement (trade mark 
‘Aricept’) on cognitive functions and learning related neuroplasticity.  
 
 

Method 
17 healthy young adults were randomly assigned to an active group (n = 9) and a control group (n = 8).  In a 
double-blind placebo controlled intervention, both groups were initially tested on NeuroTracker one per week 
for 5 consecutive weeks.  3 hours before training the active group was administered 5mg of DPZ and the 
control group was given a lactose placebo.  Additional NeuroTracker testing was undertaken 4-14 months after 
the 5 week training phase, and without any pharmalogical intervention. 

Findings 
All participants significantly improved at the NeuroTracker task during the 5 weeks training. However, the 
active group improved more quickly, with improvements in baseline 20%-50% higher than the control group by 
week 3.  During the 4-14 months follow-up testing, the control group improved on their baselines by 45%, 
while the active group had a much more significant increase of 86% (double the effect).  
 
In conclusion DPZ administration during perceptual-cognitive training led to an earlier improvement of 
NeuroTracking ability, and had potential long-lasting effects.  This small study suggests that NeuroTracker 
testing was useful in revealing cognitive influences of DPZ intervention, which appears to increase learning 
capacities with both short and long term effects.   
  

 
Active group  
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