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1. Introduction

2. The Empirical Study

• Engineering design is a cognitive task, and one
that is influenced by the way that the designer is
thinking; to be a successful designer, one must
think a certain way.
• Systems thinking is the type of thought that allows
a designer to be successful in systems design, and
is made up of many cognitive competencies1
• Certain cognitive competencies are likely more
relevant to engineering design than others – but
which?
• The purpose of the present study was to
investigate how psychological measures of
cognitive competencies are related to success on a
design task, and to see which, if any, were
significant predictors of design outcome variables.

• To analyze the relationships
between a designer’s cognitive
competencies and their success
on a design task, participants
engaged in a week-long
computer-aided design
challenge, after which they
completed a set of
psychological tasks.
• n = 49, (38 male, 11 female;
mean age = 22.91, SD =4.38,
39 undergraduate, 10
graduate)

4. Measures: Cognitive Competencies
• We draw from literature on systems
thinking, and measure designers across five
constructs using five psychological tests; see
the table below.

• Four models to
predict four
outcomes; none
were significant

Department of Psychological Science, University of
Arkansas, Fayetteville, AR
2 Department of Mechanical Engineering, University of
Arkansas, Fayetteville, AR
3 Institute for Future Intelligence

3. Measures: The Design Task
• To measure design success, participants
used the computer-aided design software
Energy3D2, to compete against each other
to offer a design that would help solarize a
local university campus.
• Designers were faced with very ambitious
goals and hindered with many constraints;
see the table below for an overview.

6. Discussion

5. Results
Regressions

1

Correlations
• Two significant correlations;
• Fluency and Total Cost
p = 0.039
• Fluency and Total Output
p = 0.039

• One of the cognitive competencies that designers were
measured was found to be significantly positively
correlated to two measures of their performance on the
design task.
• However, none of the predictive linear models were
significant, and failed to explain any variance.
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