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BrainHQ internal assessment showed 71% average performance metric 
increase and 31 percentile overall ranking increase for the study cohort 
against performance for the entire BrainHQ subscribing population, which 
agreed with post-study survey self-reported performance assessment.  
CTB pre/post assessment (not corrected for learning effects) showed 
average 19% performance improvement in aggregate across its 10 
performance measures over the training period for the study cohort.  

DISCUSSION / FUTURE WORK
Preliminary analysis of results shows a trend for the effectiveness of the 
training approach within the bounds of the specific modules trained, and 
the results suggest the needed subject pool size for subsequent efforts to 
achieve statistically significant outcomes. 

The study team will continue data analysis efforts and pursue publication 
of these pilot study results.  The team will also seek future funding 
opportunities to continue the development of this concept, using the 
lessons learned in this pilot study.

Principal Investigator:  Carol A. Mullenax, PhD, PE
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Countermeasures, 6.3.3 Behavioral Health and Performance, 6.3.7 System Transformative Health and                   
Performance Concepts, 6.6.1 Human Factors Engineering, 6.6.2 Training, 6.6.4 Operations Effectiveness
TRL:  Start 2 / Current 3

FY22 ICA PROJECT OVERVIEW 
The ICARUS-Pilot study sought to quantify and assess the potential benefit 
of using commercial-off-the-shelf (COTS) cognitive training software to 
improve cognitive performance in an astronaut-like terrestrial population. 

INNOVATION
The brain adapts and changes throughout a person’s lifetime, creating new 
pathways in response to challenges (such as injury or disease) or training. 
Software training has shown cognitive performance improvement in healthy 
military and law-enforcement populations as well as terrestrial disease and 
aging populations, with performance data showing generalization outside the 
training program. Little cognitive training data is available specifically related 
to an astronaut-like population for tasks specifically relevant to crew 
autonomous operations. This study is the first step to provide that.

METHODS 
Five volunteer research participants were recruited from the JSC employee
population to mimic certain characteristics 
of the NASA astronaut population (age, 
education/discipline). Participant cognitive 
performance was assessed before and

after executing 18 remote cognitive training sessions nominally three times 
per week using an adaptive app-based COTS software package (BrainHQ).  
Pre- and post-training cognitive performance was measured using internal 
BrainHQ assessments as well as Cognition Test Battery (CTB), an 
independent suite of software tests developed specifically for NASA and used 
currently in research studies on astronauts. Participants provided feedback 
on their study experience formally via semi-structured interview at the end of 
testing and informally throughout the study if they encountered issues.

PARTNERSHIPS / COLLABORATIONS
This effort engaged NASA personnel from JSC and Ames as well as industry 
(Posit Science, the company that offers the COTS software BrainHQ).
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