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This proposal addresses the need for research in the area of metrics and methodologies used in hardware and software
usability testing in order to define quantifiable and verifiable usability requirements. A usability test is a
human-in-the-loop evaluation where a participant works through a realistic set of representative tasks using the
hardware/software under investigation. The purpose of this research is to define metrics and methodologies for
measuring and verifying usability in the aerospace domain in accordance with FY09 focus on errors, consistency, and
mobility/maneuverability. Usability metrics must be predictive of success with the interfaces, must be easy to obtain
and/or calculate, and must meet the intent of current Human Systems Integration Requirements (HSIR). Methodologies
must work within the constraints of the aerospace domain, be cost and time efficient, and be able to be applied without

extensive specialized training.
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The key driver for this directed research project (DRP) is the desire to promote and facilitate the development of usable
Constellation vehicles and habitats. In past programs, usability has often been an afterthought — with human factors
activities coming far too late in the development lifecycle to make a difference. It is the goal of this DRP to provide
research-based methodologies and metrics early enough in the Orion program to positively impact development.

Once new methodologies and metrics are developed, they will be field tested in real-world design efforts, iterated based
on results, and finally described in reports and guidelines manuals, along with their application to requirements

In FY09, a literature review has been conducted in the area of usability and human factors for quality and usability. We
investigated best practices in industry, academia, and DoD for possible application in the aerospace domain. The focus
has been on gathering information on errors, consistency, and mobility or maneuverability. Based on the literature
review, we proposed usability metrics that can be applied in the NASA testing environment, along with recommended
usability methodologies for collecting the metrics. Another literature review has been in the area of legibility
methodology and a method was selected that is appropriate for the NASA environment and for the legibility requirement
verification. We developed an error collection and analysis methodology for requirement verification. We focused on
challenges such as error definition, error classification, and acceptable error rates. The findings were documented in a
guidelines manual. In the area of consistency, an approach was developed for objectifying consistency and we
developed a consistency measurement scale. We did field testing with the consistency approach and scale, and
documented the results. Similarly, we developed and field tested a maneuverability scale that can be used in suit and
hardware testing.
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