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Examining the Role of the Three Cognitive Components of
Intuition, Abduction and Expertise in the Design Thinking Process’

Abstract

This research explores the cognitive components required
by effective problem-solving in design, specifically intuition,
innovative reasoning, and expertise that are so central to
‘designerly’ ways of problem-solving. The main approaches
used in this type of problem-solving are unique in the world
of designers and also different from the traditional ways of
solving problems in both science and engineering fields. Un-
like the systematic and analytical strategies often used in sci-
ence, design thinking underlines the integration of cognitive
abilities related to divergent thinking, creativity, and intuition,
especially in contexts with ambiguity and uncertainty. Such
characteristics make designerly approaches more relevant
for complex, dynamic challenges, which are increasingly the
case in contemporary society. This paper qualitatively inves-
tigates the intuitive, innovative reasoning, and expertise roles
throughout the stages of design thinking, with arguments re-
lated to the development of the respective cognitive abilities
in the course of design education. By using a descriptive-an-
alytical methodology, data for this study were obtained via a
thorough review of relevant literature, thematically analyzed
in terms of how intuitive, innovative reasoning, and expertise
contribute to each step of design thinking. These steps consist
of empathy, problem definition, ideation, testing, and eval-
uation. The findings specifically indicate that intuition was
most effective in the empathy, ideation, and testing stages,
while innovative reasoning plays a visible critical role in both
problem definition and ideation phases. Expertise was most
influential in the problem definition, ideation, and evaluation
stages. The study also definitely highlights a significant gap in
current design education, where cognitive abilities which are
central to the designerly approach—such as intuitive think-
ing, innovative reasoning, and experiential knowledge—are
not adequately addressed. Design education often emphasiz-
es logic and reasoning skills, overlooking the non-argumen-
tative and intuitive aspects of the design process. The fact that
such important cognitive dimensions of successful design
practice are paid so little attention signals a paradigm shift
that is much needed in the design curricula. It thus advocates
for a holistic approach in design education, embracing both
the rational and the emotional in design thinking. This would
involve an interdisciplinary integration of cognitive science
and design theory that could inform the development of new
educational strategies enhancing the problem-solving capa-
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bilities of future designers. The implications of this research
are profound, as they point to the necessity of developing ed-
ucational frameworks that are in line with the cognitive pro-
cesses underpinning effective design practice. By explicitly
targeting the development of intuition, innovative reasoning,
and expertise, design education can better prepare designers
to deal with complex problems in dynamic and unpredictable
contexts. This study also suggests that with a greater empha-
sis on these cognitive components, design solutions will be
more innovative and effective in solving the challenges facing
contemporary society. This implies, among the other things,
the need for reconceptualizing design education to ensure
that cognitive diversity is regarded and a variety of knowl-
edge integration is considered, including embodied and tacit
knowledge, which significantly enhances the design thinking
process and fosters highly skilled adaptive designers.
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1. Wicked Problem.
3. Inductive Reasoning.

2. Deductive Reasoning.

4. Abductive Reasoning.

5. Cognitive, Creative, Communicative, Learning, Emotional, Team-
work.

6. Iteration, Exploration, Chaotic.

7. Cognitive Functions.

8. Acquisition of Knowledge, Manipulation of Information, Reasoning.

9. Problem Framing 10. Reflective Paradigm.

11. Situated Cognition Paradigm.

12. Design Cognition.

14. Intuitive.

15. Intellectual And Creative Flexibility.

16. Holistic And Imaginative Thinking.

13. Problem Solving Paradigm.

18. Unconscious.

20. Empathy.

22. Meaning Making.

24. Generative Reasoning.

26. Expertise.

28. Cognitive Chunks.

30. Unprincipled.
31.11-Behaved or Ill Defined. ~ 32. Articulated Knowledge

33. Embodied Knowledge 34. Explicit

35. Managing, Formulating, Moving, Evaluating & Representing.

17. Self-Responsibility.

19. Dual Process Theories.
21. Mindfulness.

23. Hypothesis.

25. Problem Formulation.
27. Conceptual Level.

29. Implicit.

36. Framing
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