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INVESTIGATION AND ANALYSIS ABOUT FOUR ARITHMETIC
OPERATIONS THEORY AND TEACHING ACHIEVEMENTS OF

CREATIVE DESIGN THINKING

A-Shan Peng, Jun-Hong Chen and Jen Yen

Graduate School of Design
National Yunlin University of Science and Technology
Yunlin, Taiwan 64002, R. O. C.

ABSTRACT

The development of design creativity has been considered as unintelligible
black-box thinking. For both learners and teachers who teach design creativity,
there's a grey zone of creativity that is difficult to explain. Unlike subjects such as
mathematics and physics, design doesn't have an operational formula to go by. This
study aims to establish a design thinking system by virtue of four arithmetic
operations in mathematics field, in hope of leading design learners to efficiently and
systematically develop design creativity step by step. The author proposed an
exploratory study on four arithmetic operations of creative design thinking when he
was a teacher at Fine Arts Department of National Chiayi University many years
ago. After long-term curriculum design and teaching experiments, the author
summarizes technique operations as follows: 1. addition operation: conjunction,
integration, interlocking, combination, overlap; 2. subtraction operation: deletion,
hollowing out, blankness, covering, simplification; 3. multiplication operation:
reiteration, gestalt, fractal; 4. division operation: segmentation, deconstruction. Most
design thinking theories are accustomed to applying the conceptions of addition and
subtraction into creativity generation and lack thoughts of multiplication and
division. Consequently, this study analyzes and corresponds to the operation theories
of mathematics field: an emphasis on overall concept of design helps promote
overall design thinking. Moreover, this operational method, which can be
implemented through separate operation or compound operation, has intelligible
theory and high practicability. Therefore, this study investigates the thinking
development and practice of this method through constructing theory, generalizing
technique operations as well as analyzing designers' works and teaching
achievements, and thus to provide reference for design education and design

practice.

Keywords : design, design creativity, creative thinking, four arithmetic operations, design
education
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