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ABSTRACT 
 
This seminar will focus on the results of an experiment with human subjects to explore their ability to 
discover a mistake in a model used for engineering design. For the purpose of this study, a known 
mistake was intentionally placed into a model that was to be used by engineers in a design process. 
The treatment condition was the experimental design that the subjects were asked to use to explore 
the design alternatives available to them. The engineers in the study were asked to improve the 
performance of the engineering system and were not informed that there was a mistake intentionally 
placed in the model. Fourteen of the twenty seven engineers who pursued the design by varying one 
factor at a time independently identified the mistake during debriefing after the design process. Only 
one of the twenty seven engineers who used a factional factorial experimental design independently 
identified the mistake during debriefing. Regression analysis shows that relevant domain knowledge 
improved the ability of subjects to discover mistakes in models, but experimental design had a larger 
effect than domain knowledge in this study. Analysis of video tapes provided additional information 
about the likelihood of subjects to appear surprised by data from a model. This experiment suggests 
that the complexity of factor changes during the design process is a major consideration influencing 
the ability of engineers to critically assess models. 
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Design Center, a large-scale ($100M) effort to undertake significant design projects and 
simultaneously to learn from them how to improve the design process. Frey’s main 
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