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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Design is a complex and vital human creative activity,
Received 2020/05/08 requiring unique capacities and knowledge. Research in design has been around for
Revised 2020/09/08 i several decades in ways. While early studies focused on practical design methods, recent
Accepted 2020/12/21 i research delves into the intricate aspects of design work, problem-solving, and the design
Available Online  2023/08/06 i process itself. This article aims to explore the nature of design knowledge and to build
i knowledge within a constructive learning settings through a constructivist lens, using
Keywords: qualitative methods and theoretical analysis. The central questions are: What is the nature
Design Knowledge i of design knowledge from a constructivist learning perspective, and how can one acquire
Design Process i design knowledge in a constructivist learning environment? It seems the knowledge used
Build knowledge i by designers is compatible with the knowledge production approach from a constructivist
Constructivist Learning perspective, hence attempts are made to investigate the nature of design knowledge from

i a constructivist learning perspective.

ETHODS: This study employed a qualitative approach, utilizing the Grounded

.................................................... . Theory research technique to gain a deep understanding of “nature of design
Use your device to scan i knowledge from a constructivist learning “perspective. Data collection methods included

and read the article online

i document reviews of articles from credible international journals (e.g., Design Studies,
f;ArchitecturaI Research, Architectural Education), as well as Iranian researchers, interviews
§with esteemed professors in the field of architecture education, and on-site observations
i during Architectural Design Workshops 2 and 3 over two semesters. MAXQDA software
iwas used for data analysis. The analysis consisted of three coding phases: one for the
Eliterature review, one for interview data, and one for field observations. The field study
iincorporated an observation method, offering a detailed description of design knowledge
i based on a model by David William Shaffer (2003) derived from the MIT University design
i workshop (Shaffer, 2003).

INDINGS: Design knowledge is not visible, though it can be seen through conduct,
0 as it manifests itself in design workshops via drawing, handwriting, modeling,
Number of References ietc. Professionals also embody their design knowledge through their work, which

27 igrows through experience, repetition, and skill acquisition. In a constructivist learning
i environment, knowledge develops during teacher-student interactions, allowing students
i to engage with their personal knowledge, beliefs, and attitudes. This approach emphasizes
%the learning process and the thought processes involved in design, rather than just the
ifinal product. In the design process, problems are performed in a process-oriented form.

12 i The effective components in constructivism and knowledge building in this style of learning
T gare somewhat similar to the nature of the knowledge applied by designers in their own
e i designs. The constructivist learning approach to knowledge building is very similar to the
=1 inature of knowledge, while design training can be very successful for learners based on
Number of Tables i this approach. Design knowledge is distinct from other bodies of knowledge and can be
4 facquired by specific means. Most of the time, this body of knowledge is unconscious and
challenging to articulate. A large part of this body of knowledge is tacit and indescribable.
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?In reality, design is learned through conduct. Because design knowledge is by itself a
i different body of knowledge, the way knowledge is acquired is obtained by changing
i the conduct of work. The nature of design knowledge hinges on practical tasks and the
{individual’s unique capacities, evolving with experience, context, and the stages of its
i acquisition.

ONCLUSION: The nature of design knowledge, like the pre-determined bodies of
H knowledge in the education system, is individualized and must be constructed by the
i learner within the classroom. Thus, each person’s previous knowledge and experience is
i a prerequisite to building a new body of knowledge. Interaction with peers and dialogue
¢ about the design process are essential for building design knowledge. High mental processes
%in human beings are constructed through social interaction, in which individuals share
i information and understanding that they have acquired from their previous perspectives,
i cognition and experiences, thereby helping to raise each other’s knowledge level. In a
i constructivist approach, the goal of learning is not to transmit knowledge from one
i source to another. Learning environments avoid imposing restrictions on pre-established
%knowledge. The constructivist approach to knowledge closely aligns with the essence
i of design knowledge. Consequently, an improved constructive learning environment
i can significantly contribute to the development of design knowledge in architectural
{ workshops. An optimal teaching approach for an architectural design workshop involves
adopting the constructive method. The activities within these workshops align with the
i design process, particularly addressing design challenges, where the emphasis lies on the
i problem-solving journey. Design tasks incorporating constructivist principles should be
i real and authentic. This entails meeting not only the requirements set by professional
%designers but also considering the unique abilities of each student. The teacher’s role
i extends beyond mere knowledge transfer; instead, they act as a mentor and facilitator
i within the workshop, where the student takes the responsibility of shaping the design
i process and making solutions. During design process instruction, the teacher can guide
students by explaining and interpreting the design, helping them recognize the concepts
ithey have formulated. This is achieved through active dialogue, questioning, and
i encouragement to reflect on their designs. Consequently, students articulate their plans
consciously, with the teacher taking on a supportive role rather than being the primary
i explainer.

{ HIGHLIGHTS:

i - The nature of design knowledge, which is different from other knowledge, this knowledge
{is both implicit (non-verbal) and explicit (discourse), which requires proper seeing and
! correct understanding, which is mostly obtained through doing.

- The constructivist learning approach in building knowledge is very close to the nature of
i knowledge, and design education with this approach can have good success for learners.
i - The nature of design knowledge, like predetermined knowledge in the education system,
i cannot be adapted to all people in a class and must be created by the learner in the class.
In this way, each person’s previous knowledge and experience is a prerequisite for building
i new knowledge.
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Table 1. Comparison of two Dorst paradigms

Act of reflection Logical problem

solving

Designer Creator of your own Information processor
reality (in an objective reality)
Design work Basically unique Indeterminate, ill-
structured
Design process An interactive A rational search
conversation process

Design
knowledge

Knowledge of design
procedures and
scientific laws

Design artistry:
when, which
procedure or part of
knowledge to use.

Arts, social sciences

Example/model Optimization theory,

natural sciences
(Sadram & Nadimi, 2014: 9)

Dorset Comparison of
Epistemological
Foundations 1997

The process of research
design studies

Cross-examining the
relationship between
science and design

Simon's attempt to
make design scientific

1969 1993

Archer, a design way of
thinking different from
the scientific ways of
1979

Shun Design as a
reflective practice 1983

4 < 4

Fig. 1. Background of research design
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Tacit knowledge

factors

through experience
and doing (rooted in
experiences)

residing in individual
mind, behavior and
perceptions

The basis of genius
Practical intuition

Personal

unspeakable

Types of knowledge

Exclusive

Absolute, static and
independent of
humans

Analytical knowledge

objective and clear

Discourse and
transferable

Formulated
accurate

Relying on Bertheory

Including intangible

Personal opinions

guesses
Assumptions

Interpretations

Values
Insights

Academic
artistic
a skill

Fig. 2. Types of knowledge from Polanyi’s point of view
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Fig. 3. The role of memory in design knowledge
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Effective factors in design

S S

context (site)

The theme of
the project

]
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(mental interpretations)

) R
General special Problem ,
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| | | |
Genergl ; Speafl'c - Rules Demands needs Values, |—{Backgrounds
characteristics the site !
beliefs, (——
TR | guiding
(;:tctlgrzl Vegetation, | | |egjslative | |Functional, Physg:al prlnlilplelS, —| experiences
|| landuse, | requiremen | |structural, ahn logi iu u(;a
—————  [topography ts economic, |PSYCnolosIC rends,
€ h and... — al needs of aesthetic | | Mental
R residents preferences images
|| Scientific
knowledge

Fig. 4. Effective factors in design
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All human

All knowledge is

radical (strong)

Building knowledge in constructivist learning models

Social or
dialectical

Vygotsky's theory

Exogenous
constructivism

psychological
(endogenous)

Individual
constructivism

Piaget's theory

knowledge is the
result of
perception, which
is obtained from
construction based
on purposeful
¢ b A Gy e

relative and
dependent on the
individual, and
everyone's
knowledge is
different from
another's.

The key to building
knowledge of
social interaction
or people's
communication
with each other

Knowledge exists in
the social context

——and is shared among ——|

people (thoughts of
Bruner and Dewey).

Acquiring
knowledge through
the reconstruction

of the world
outside the mind

by the learner

Building knowledge
from mental
constructions

(individual
knowledge)

Knowledge is
derived fromthe |

environment using
representations.

Knowledge is
created through
processes of
assimilation,
adaptation and

organization.

The only existing
reality is what one
perceives and
creates.

The main means
of building
knowledge is the
interaction
between the
learner and her
social
environment.

Experience,
training, patterns

exploratory and
practical learning

Fig. 5. Construction of knowledge in constructivist learning models
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Descriptive Hdw well things
knowledge work
Prescriptive

i 2
knowledge How can things be?

through doing Manuscripts

Good memory

knowledge

A way of seeing and
understanding

Intuitive and tacit
knowledge

Components of architectural design

Design knowledge
Discursive and
explicit knowledge

Table 2. Codes extracted from previous studies and

findings
Row Final Coding
1 The nature of design know_le_zd_ge from the perspective of
positivism
2 The nature of design knowledge from the perspective of

constructivism

|

3 explicit (objective) knowledge
4 tacit knowledge
5 Information acquisition methods and its impact on design
knowledge
The role of memory in design knowledge
Tangible components (knowledge tools, required science
requirements)
8 Factors affecting design knowledge (designer's
knowledge, design subject, context and features)
9 A proposed model for the nature of design knowledge

from a constructivist perspective
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Experience
|

]

! Shared by the public

Unlimited
knowledge

Personal knowledge

predictor

Special knowledge
More knowledge
than the problem

uncertain

Full of values

Fig. 6. Components of building design knowledge
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G

Accepting The prevalence of

l

dissenting voices
Unquestioning
acceptance of the

criticism culture
uncertainty

Donald Schon's ideas }

education system Conversation and

Simon's ideas

Based on targeted activity
«All knowledge is relative and dependent on the
individual
*Everyone's knowledge is different from another's
*The key to building knowledge is interaction

*Knowledge in the social context (thoughts of
Brunner and Dewey)

*The main means of building knowledge is the
interaction between the learner and the social
environment )

*Knowledge of
representations

*Experience, training, patterns
+Building knowledge from mental cc
*Knowledge through recruitment, ada
organization processes
exploratory and practical learni

the environment

New and rich communication
information Opposition to the
— Attention to whole - S

difference, Removing Derived from the constructivist Derived from the objectivist

diversity, ambiguity limitations from i worldview

The role of the teaching methods

teacher as a

member of the - - o

group The world is not independent Objective facts

FJ of man Transferable learning
Knowledge is based on Knowledge independent
interests of humans o
-All human knowledge is the result of perception Knowledge and knower are Based on scientific and

one testable research

Learning the process of

Personal, Objective  and
unspeakable clear, absolute,
Exclusive static and
The. basis of independent of
genius humans
Rooted in Formulated

- experiences Accurate, based
“Dwelling in the

l_ Design workshops \

cash desk
Conversation and
interaction

assignments |
Handwriting and
drawing
group activity
Knowledge
construction

Design — - - -

Ignoring the learning
process

knowledge transfer
teacher-oriented

Ignoring individual
abilities

Weaknessin
experience-based
learning

Unreal assignments

Student passivity

Fig. 7. Analysis of the findings of written sources
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Table 3. Example of isolated codes for the knowledge
construction category

Row Description of the code
1 Instructor-led discovery
2 Peer cooperation in education
3 Attention to individual abilities
4 Reflection process between teacher and student

Table 4. Example of isolated codes for the design
knowledge category

Row Description of the code
1 Design knowledge comes from many sources
2 Design knowledge is gained by doing
3 Design knowledge is personal and unique to each person
4 Design knowledge is visual.
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Invisible

do —

Handwriting, replica,
drawing and...

Experience,
repetition, skill

Increase knowledge

|| Distinguished from

other knowledge

\_Acquiring knowledge in a special

way

The nature of design knowledge
|

Unexplainable

It's complicated to
understand

Relying on individual

abilities

attitude
Culture
Environment
Type of training
talent
intelligence

Memory

Fig. 8. The nature of design knowledge

| face to face

thinking

becoming meaningful

Guided Thoughts of conversation 4 )

discovery professors and —— Design workshops |

Multiple students to be present | X

sources Knowledge | | ¥ - / ‘ i

Speech I do A
manuscript | g constructivist Probative Educat
Correction - | Correction ion

Sessions from multiple sources sessions :

In the aesigner's way of " /- _ — knowledge transfer

Discourse and

The production of drawing
knowledge
Design idea discovered Useful
criticism
Non-verbal Acquisition
of designer's
handwriting - | thought

| Knowledge
construction

I !_Ffeflection in
[ |

action o
experience -Training based on group
— mental activity

constructions -Creating r(_eal enyiro_nments
-Student orientation in

¥ s knowledge production

} . -Creativity in students

i -Learning process as a way
and goal
-The student's activeness in
building knowledge
improves his knowledge
-The teacher's role as a
guide in building knowledge
-Student evaluation
according to the individual
ability of everyone

Fig. 9. Findings from the interviews (Selective coding)
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[ Similarity of knowledge construction in constructivist

Constructive learning

Formation of knowledge during the interaction
between teacher and student

Emphasis on the learning process and thoughts
behind the product

Provision of suitable learning environments, importance to
the interests and individual abilities of learners

Perceptions, memories and other complex mental
constructions are actively made by the individual and in her
mind

Situational awareness and situational learning

The nature of one person's knowledge can never be
completely transferred to another person

Appropriate learning environments provide meaningful

learning, active creation of knowledge (rules and concepts, [y

etc.) from personal exberiences.

No knowledge is absolute, but constructive and
therefore relative.

G

3 Design knowledge

According to his attitudes, beliefs, etc. and his personal
knowledge, the student can in some way create design
knowledge in interaction with the professor.

L
T - e ~\
| Design is also a solution-oriented process
k J/
4 N\
The design workshops are prepared for this purpose
according to the needs and teaching method.

AN /
( N\
Design is a complex mental process, the knowledge used to
solve the design problem is entered into the process by the
desianer.

AN /
( N\
The knowledge related to the design problem is
different according to the situation of each problem
. J/
( N\
The knowledge related to the design problem is
different according to the situation of each problem
AN J
( N\
Personal knowledge in design
A J
4 N\
Design knowledge from many sources and guide it in
the right direction according to skill and experience
. J

Fig. 10. Similarity of knowledge construction in constructivist learning and design knowledge construction
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The purpose, method and content of education are predetermined transfer teacher S
objectivi o
st The common way of teaching in
) L architecture workshops

Construction of knowledge construct - T s
Active participation of the ™ " jvist N .
learner | ‘é’, .
Real assignments . ) S r
Group activities | Generate [ Ability to design ] b
— Intergroup ~ and  teacher solution |d§:a o
interactions | representation | -
The teacher as a guide and formula . . 4

facilitator Assessment Production of design

reflection knowledne
Shaping gacit knowledge of theoretical ~knowledge
1 l
Teacher | transferable J |
———— Information and standards, regulations

Derived from the constructivist
approach

Book
] Internet

handwriting
Vaskis drawing

from the
Constructivist class backgrounds
elements made
play

Social interactions

home works
reflection
group activity
support

The prevalence
of critical
thinking

Fig. 11. Teaching design in constructivist learning

Student reflection
seeing and hearing
Real practice
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Fig. 12. Construction of design knowledge in architectural workshops in a constructivist approach
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