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Abstract

In recent years, the application of computer tools has influenced and changed much the design
behavior. Although there has been much research on the development and application of
computer-aided design (CAD), studies on computer-aided conceptual design (CACD) at the stage of
concept generation have been scarce. Moreover, different design tools employed in the conceptual
design stage do affect designers’ sketching activities and visual thinking. This study explores and
analyzes the difference in designers’ sketching activities when using traditional (paper & pencil) and
digital (computer) tools. We aim to (1) propose a method that combines both quantitative and
qualitative analysis techniques to compare the difference in graphic designers’ sketching processes
and results when using traditional and digital tools; (2) examine how graphic designers display
conceptual processes and conceptual outputs using traditional and digital tools, which would shed
light on how they discover creative processes and ideas; (3) suggest implications for developing
computer aids in graphic design to support the conceptual stage of the design process. Using a
video/audio retrospective protocol and a quantitative statistics analysis, this study identifies two
dimensions and six characteristics of design sketch activity. Results of this study also show that
traditional tool has advantages over digital tool, in terms of greater number of sketches generated,
higher originality of sketches, greater fluency of design thinking, more design solutions produced,
better approaches to concept generation. Finally, according to the six characteristics of design sketch
activity obtained, a technique capable of qualitative, quantitative, systematic and inductive analysis is
proposed to assist the recording and structuring of a graphic designer’s sketching when using different
tools.

Keywords: Sketching, Conceptual design, Traditional tool (paper & pencil), Digital tool (computer)
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