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BACKGROUND AND PURPOSE

Cognitive assistants (CA) enable humans to solve complex tasks and problems more efficiently. The goal of this project, led by 
Principal Investigator (PI) Daniel Selva (Texas A&M University), was to demonstrate proof of concept for a CA that would assist 
in training new cost estimators in the Department of Defense (DoD). This CA was developed to provide trainees with interactive, 
hands-on opportunities to learn concepts, methods, and best practices related to estimating the lifecycle costs of complex 
systems. The systems can be used to improve student-learning outcomes and engagement by providing them with learning 
opportunities tailored to their specific needs.

METHODOLOGY 

Throughout the project, the researchers worked with stakeholders in the DoD to refine the use case. A literature review was 
conducted on using CAs and other intelligent agents for educational purposes. The research team explored how to adapt the 
cognitive assistant to the user’s individual needs and how to estimate the user’s cognitive state. They also discussed the validation 
of the assistant and estimated the cost and resources that would be needed. The functional prototype was developed using the 
existing Daphne CA, previously developed by the PIs.

RESULTS & FINDINGS

It was not feasible for the incubator project to conduct a thorough validation effort using human subjects. The prototype was 
therefore shown to stakeholders in various forms to gain feedback and validation. A concern raised by stakeholders was the 
expense of deploying, implementing, and maintaining a system of this kind within their organization. An estimation of the cost 
and resources that would be required was gained by defining four development and maintenance cases for new application 
domains, updating cost estimation models, fine-tuning learning algorithms and general maintenance. The maintenance effort for 
Daphne will depend on the eventual size of the product.

CONCLUSION

Future work to improve the CA includes: 

• Adding roles to the QA system

• Optimizing the neural network architecture

• Exploring other objective functions for the question selection algorithm

• Integrating lecture notes, slides, videos, and assessment mechanisms into a diverse instructional system

• Designing tutoring material that can break down problems and scaffold answers

• Developing a tutoring system based on the personalized estimation of a user’s cognitive load
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DISCLAIMER

Copyright©2022 Stevens Institute of Technology. All rights reserved.  

The Acquisition Innovation Research Center is a multi-university partnership led and managed by the Stevens Institute of Technology and sponsored by the U.S. 
Department of Defense (DoD) through the Systems Engineering Research Center (SERC)—a DoD University-Affiliated Research Center (UARC).  

This material is based upon work supported, in whole or in part, by the U.S. Department of Defense through the Office of the Under Secretary of Defense for Acquisition and 
Sustainment (OUSD(A&S)) and the Office of the Under Secretary of Defense for Research and Engineering (OUSD(R&E)) under Contract HQ0034-19-D-0003, TO#0309.  

The views, findings, conclusions, and recommendations expressed in this material are solely those of the authors and do not necessarily reflect the views or positions of the 
United States Government (including the DoD and any government personnel) Texas A&M University, the University of Arizona or the Stevens Institute of Technology.  

No Warranty.  

This Material is furnished on an “as-is” basis. Texas A&M University, the University of Arizona and the  Stevens Institute of Technology make no warranties of any kind—
either expressed or implied—as to any matter, including (but not limited to) warranty of fitness for purpose or merchantability, exclusivity, or results obtained from use of 
the material.  

Texas A&M University, the University of Arizona and the Stevens Institute of Technology do not make any warranty of any kind with respect to freedom from patent, 
trademark, or copyright infringement.  
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