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Abstract

In product design, applying sketches in designing is suggested to have various effects
in deriving design ideas. However, these effects are related to the sketches as a whole, and
the effects of individual sketching skills, such as perspective expression, structure, and shape
development, have not been clarified. Therefore, the process of design creation using
sketches has not been elucidated and it has not been applied to design education effectively.
In this study, sketching skills are extracted and stratified, then a structural model is proposed
by unifying and classifying these skills. The model is then validated by analyzing the effects
on various sketching, such as rough sketching and idea sketching, and also on keyword
extraction.

In Chapter 1, the need for this study, proposing structural model of sketching skills, is
outlined.

In Chapter 2, based on the evaluated data of students’ idea sketches, sketching skills are
classified and structured using integrated structural modeling, quantification (type III), and
cluster analysis. Based on the analysis results, a structural model of sketching skills is
proposed, consisting of four expression skills that influence the appropriate expression of
form and four deployment skills that influence development of a candidate design solution.
The effectiveness of the model in designers’ sketches is then demonstrated by using this
model in analyzing sketches prepared by designers.

In Chapter 3, this model is applied to analyze both rough sketching to create images
and idea sketching to derive form, structure, and specifications. The effectiveness of the
model is shown by clarifying the effects of sketching skills related to feature representation
of shape in rough sketching and those related to perspective drawing in idea sketching.

In Chapter 4, this model is used to extract keywords because keywords are often used
in conjunction with sketching. The extracted keywords are classified according to the
Multispace Design Model, which includes a framework for design thinking and allows
design knowledge to be used in multispace. Both structure and shape development skills
influence keyword extraction. The component of the development skills involved in the
extraction can be classified as a state or attribute, while keywords can be classified as either
having value or meaning. The model is further validated by showing that the sketching skills
proposed herein are effective in extracting keywords.

In Chapter 5, the potential of the model in design research and education is demonstrated and
shown. Specifically, the model is used to analyze sketches in design research and to create new images
in sketch education.

In Chapter 6, this research is summarized according to the results in each chapter, and
the conclusion and future prospects are indicated.




