1. Open itinyour Adobe
Reader

the square at the top

left of the page is you see

one.
Lecture notes will pop out
(if there are any), example
is as follow:

Presenter o n

This view will be point of departure of your assessment
documents. Your assessment criteria, grading rubric, etc.
| compile this together so you know where to look or

read the references. | am trying my best to explain it
here in this slides as much as possible, but also please g
read the references (| will uplead them as supperting le to

material). Please be proactive on this learning process, as
this is your own learning curve. | am here to fadilitate,
but as | said at the beginning of the module, you are in
charge of your own learning. Seme information might
have been repeated. | also hope that during your
assessment planning, you will ook back at these slides =

Rationale:

Bringing together knowledge we have

gathered in previous weeks to H
, which will be a useful

for your assessment planning.
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Digital design

cognition and
research

This week we will be exploring digital design thinking,
cognition and research. This week’s slides serve as an
introduction of your assessments, aiming to give a
clear context of what will be assessed and rationale
behind your grading rubric. Assessment documents
will be released before Week 8.




Outline

01

Introduction of
design cognition

Evolution of important paradigms in
design thinking will be enumerated,
serving as a point of departure.

Photo by HENCE THE BOOM on Unsplash

02

Parametric design thinking
and research

Different parametric design thinking
lenses will be elaborated: concepts and
models, pedagogical approach, digital
workflow and design by research.

03

Summary of concepts

This set of concepts are to be
illustrated, documented and
communicated for the assessment.



Aims and
objectives

To relate what students have learnt related to digital design cognition
previous weeks.

To elicit evolution of paradigm in design thinking, starting from pen-
and-paper based thinking up to the parametric design thinking.

To demonstrate changes in terms of studying design behaviour and
changes in design behaviour itself.

To provide contextualisation of the upcoming assessments.



Learning

outcomes
Students will be able to.. 01

02

03

04

P

Summarise important paradigms
in design thinking.

Synthesise different aspects of

parametric design thinking and research.

Draw comparison of traditional design
thinking and recent design thinking.

Hypothesise concepts into their early

assessment planning.



Theory, history and current debate

Understand historical background of this
notion and relevant debates.

. (module) Important concepts
Research skills Ove ra rching Digital fabrication and construction
Designing through . Digital design cognition
extensive research Skl “S Human-computer interaction

Digital craftmanship
etc

Personal interest
Exploring a preferred scope of

design to be developed further



Discussion

F123456
+Name ooe

Blablabl '

Reflect on the concepts of 1. Solution space
design thinking, make a short 2. Exploration
description on how your 3. Emergence

P . b 4. Reflection
current design practice is. Use 5. Modification
these bullet points: 6. Adaptation
(Explanation of these bullet points can be 7. Media

found towards end of slides, p50-57)

https://miatedjosaputro.com/2020/04/07/week-7-discussion/



https://miatedjosaputro.com/2020/04/07/week-7-discussion/

Design cognition



~_ ~

Design cognition is:
Study of human
information
processing in design



~_ ~

In other words..
Design cognition is:
Study of design
behaviour



~_ ~ |

My previous research:

Study of design

behaviour, utilisation of
and

1- SCRIPT TO GENERATE VISUALISATIONS 2- EXAMPLE OF 45 MINUTES DESIGN SESSION VISUALISATION GENERATED BY SCRIPT
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My previous research:

1- THE IDEA OF HOW DATA WAS COLLECTED THROUGH THINK-ALOUD SESSIONS. NEARLY 2000 MINUTES OF IDEA GENERATION STAGE WAS COLLECTED.



““visualised and analysed

No|Time |Transcript Critical|Cog [Links |Bo Links |Env |Links
Ideas |code |(Cog) |[code [(Bo) [code [{Env)
6 [0:57.6- |Let's say that if, firstly I need to have  |CI C-hy D-sy
1:09.1 |theclient analysis and what do they
really want, | think.
7 |1:08.4- |What they really want? Please read.. C-hy 6 D-sy 6
1:19.7
8 |1:19.0- |And also this like, dining set up. A place C-re 6,7 D-wo 6,7 E-db
1:38.6 |to eat and-- and entertain..
Entertainment. And what else?
9 |1:37.6- |Learning space. Ok, | think it's narmally C-as 6,7 D-wo |[6,7,8 |E-db 8
1:50.9 [the same with the adults, like. What's
for the children?
10 [1:49.8- |(long pause) What a child need, for C-re 9,7 D-sy 6
2:05.9 |you? Play around..
11 |2:04.9- |What else, read? Yes.. C-re 7 D-wo |10
2:12.7
12 [2:12.0- |For study? Dining is for eating right, of C-re 9,8,7 D-wo [11,10,1
2:18.0 |course.. 1
13 |2:18.0- |What else, is there anv special one? C-re 6 M-he 110
2:33.6 |[{long pause)
nothing spec o
M revious research:
2:42.8  |before. And 1
15 [2:41.8- |Mixed use.. ( y p .
3:01.9 |place of wha
16 |3:01.9- |Whatif | sep ®
3:05.9 |that..
17 |3:04.4- |One partis fc
3:15.4 |say, if welea
for children
18 |3:15.4- |And another
3:24.6 _ |the adult? Ac
19 |3:24.6-
3:36.8
20 |3:36.8- |Theydon't h
3:42.7 |they can play at the same space. 19
21 [3:41.7 - [If limagine the furniture as space or  |CI cr 5
3:53.1 |[[inaudible mumble]. What it could be?
22 [3:52.6- |Let'ssay, it's quite like um, a sofa or C-at 21 D-c
4:07.7 |[something like that (long pause).
23 |4:07.0- |What if the sofa have--um, two sides? C-co 22,17,18 |M-og |22
4:17.7 _|(long pause)
24 |4:16.4 - |If we put the sofa into— select-- C-fu 16,23
4:44.6 |dividing into two part, and then one is
for adult one is for children. How to
make it interesting? (long pause)
25 [4:44.0- |But this is too close-- too close. Is not-- C-se 24
4:51.6 |what it should be?
1- PROTOCOL DATA WAS GENERATED IN FORM OF VERBATIM

2- PROTOCOL ANALYSIS, SHOWING AN EXAMPLE, AN EXCERPT

TRANSCRIPTIONS, EACH DESIGN MOVE WAS PARSED AND ANALYSED. OF MOVE #6-#25

3- LINKOGRAPHY OF DESIGN MOVES (MOVE #6-#25).
VISUALISATION WAS GENERATED USING SCRIPT

12



Design thinking
paradigms

EARLY MODELS OF DESIGN THINKING

DESIGN THINKING IN EARLY
COMPUTER-AIDED DESIGN MODELS

KNOWLEDGE-BASED COMPUTATIONAL
MODELS OF DESIGN

ADVANCED COMPUTATIONAL DESIGN,
ALGORITHMIC THINKING AND SCRIPTING

PARAMETRIC DESIGN THINKING

Photo by DIF])L DANIST on Unsplash
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@ Early models of
design thinking

14

“Designerly ways of knowing”

How the designer works through
the complex iterative cognitive
processes of conceptualisation,
modification and refinement in
solution space.

Sketch modification as refinement
process.



@ Early models of
design thinking

“Reflection-in-action”

Radical proposal after the rational
problem solving process. It
perceives design tasks are unique
and designing as a reflective
dialogue which base on the
interaction of designing and

discovering, seeing-moving-seeing.

15



@ Early models of
design thinking

Rational problem
solving

'Reflection-in-Action

Co-evolution

process:

conversation

Designer: Information processer Person constructing Person developing and
(in an objective reality) | his/her reality refining reality

Design Ill defined, unstructured | Essentially unique Clarifiable

problem:

Design A rational search process | A reflective An interaction between

problem and solution space

16



@ Design thinking in
early computer-
aided design
models

17

Early CAD system tries to mimic
pen-and-paper based thinking.

Early CAD system exploit the ability
to explore one-off design.

Media technological developments.

Continuous mapping of early
cognitive model.



Knowledge-based
computational
model of design

Early research and development on
Artificial Intelligence (Al) and
Knowledge-based Designh (KBD).

Begin to provide perspectives
related to: cognitive structures,
algorithmic systems, computational
mechanisms in design creativity
and innovation.

18



@ Advanced
Computational
Design,
Algorithmic
Thinking and
Scripting

Integrated processes of simulation,
evaluation and fabrication.

Relevant principles from domains
of science and philosophy,
mathematics and computer science
have introduced way of new
thinking and morphogenetic
processes.

19



@ Advanced
Computational
Design,
Algorithmic
Thinking and
Scripting

Pen on pen-and-paper based
design thinking has now been
replaced by computer’s
algorithmic mode of thinking.

‘Software is a tool for mind’.
Being reflective means designer’s

ability to control computational
and scripting tools.

20



@ Advanced
Computational
Design,
Algorithmic
Thinking and
Scripting

21

Designers are no longer making
choices of a single object, but
creating “a matrix encompassing
entire population of possible
designs’.

Algorithmic code is related to
structure of visual representation.



@ Parametric
Design Thinking

22

PDT is seen as an advance form of
computational design.

Based on the conception that:
exploration and re-editing happen
in geometrical solution space,
through process of associative
relationship.



Previously in week five..

Characteristics of a
parametric design system

Jabi, W. (2013). Parametric design for
architecture, Laurence King Publishing.

Object-orientation

Object oriented approach, which
is a well-established computer
science topic. Interaction with
parametric system that reflects its
internal algorithmic structure.
Each object has values that
determines its attributes.

Methods

Methods are functions and
algorithms that act on an object
by modifying its attributes.

Families and inheritance

Objects which share certain
characteristics can be organized as
members of a class or family of
objects. Sharing certain attributes
with their siblings and inherit
certain attributes from their parents
is the advantage.

Parameters

Parameter usually signifies a
variable term in equations that
determine othervalues. Itis

characterized by having a range
of possible values.




Parametric
Design Thinking



25

Previously in week five..

01 03 05

Introduction to Parametricism Characteristics of
Parametric Design Parametric Design System
02 04 06

Brief historical account Parametric Design Thinking How Designers Use Parameter


Presenter
Presentation Notes
In week five we have looked at the basic tenet of parametric design, please go through the slides and the references.
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A broader view on |

Parametric
: 1 i & model
Design Thinking Moge’s PeUaEoEcal
' \ approach
Digital
workflow

For the purpose of being able to
express parametric design

Research
by design


Presenter
Presentation Notes
This diagram serves an important aid on your assessment planning, as you will realise in later stage.


A broader view on
Parametric
Design Thinking

For the purpose of being able to
express parametric design

Rationale:
Bringing together knowledge we have

pathered in previous weeks to H
FERTPRIR, which will be a useful

for your assessment planning.
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Presenter
Presentation Notes
This view will be point of departure of your assessment documents. Your assessment criteria, grading rubric, etc. I compile this together so you know where to look or read the references. I am trying my best to explain it here in this slides as much as possible, but also please read the references (I will upload them as supporting material). Please be proactive on this learning process, as this is your own learning curve. I am here to facilitate, but as I said at the beginning of the module, you are in charge of your own learning. Some information might have been repeated. I also hope that during your assessment planning, you will look back at these slides to guide you through. 


1: Concepts
and models

1.1: PDT (Parametric Design
Thinking) as intersection between

seminal parametric design concepts.

1.2: Typological to topological
thinking in creative design.

1.3: Differentiation as key strategy.

1.4: New symbolic role of imagery,
requires different thinking.

28
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1: Concepts

and models

1.1: PDT (Parametric Algorithmic schema
Design Thinking) as The algorithmic parametric schema can be modified
intersection between and adapted during design process.

Parametric schema is “unique type of mathematical

Sen‘f inal parametric model that supports algorithmic processes of shape
design concepts. generation.”

Cognitive schema

Re-editing of parametric schema as a basis of solution
space’s exploration.

Typological knowledge to topological knowledge (see

Cognitive next slide)

— Eomputationalschems

Informational flow processes in PDT

Algorithmic
schema



Presenter
Presentation Notes
We looked at this briefly on Week 5. 


1: Concepts

and models

Oxman, R. (2017). Thinking
difference: Theories and models of
parametric design thinking. Design
Studies, 52, 4-39.

1.2: Typological to
topological thinking in
creative design.

The evolution is:
From typological thinking to
topological thinking.

Typological thinking: design by sub-types
Topological thinking: design of versioning
types, by changing values of their associative
relationships.

30


Presenter
Presentation Notes
We looked at this briefly on Week 5. 


1: Concepts

and models

1.3: Differentiation
as key strategy.

Read lecture notes

Differentiation

, and
can be considered as the ‘geometrical
transcoding of parametric variations
into differential geometries driven by
iterative versioning processes of
parametric design in a continuous
rhythm’ (Jabi, 2013).

31


Presenter
Presentation Notes
From Jabi (2013), it would be easy to confuse the mathematical definition of differentiation with what occurs in design. However, although differentiation of the volume of a sphere (4/3πr3) results in the formula for finding the area of a circle (π r2), this has little bearing on what a designer actually does. The quote above can be disambiguated as follows: geometrical transcoding = changing shapes; parametric variations = changes in individual parameters (an example of a parameter might be the radius of a circle, or the length of a beam- see Week 5); differential geometries = different shapes (again); iterative versioning process =  process of making incremental (small or individual) changes (which build on each other); parametric design = design by changing only individual parameters, rather than the whole structure- see Week 5; and continuous rhythm = exactly what you think it means. Thus, the metalanguage can be translated roughly as “changing the shape of various small parts one at a time results in a change in the overall design, which is a process of constant evolution” (“evolution” is inferred here).


1: Concepts

and models

Oxman, R. (2017). Thinking
difference: Theories and models of
parametric design thinking. Design
Studies, 52, 4-39.

1.3: Differentiation as
key strategy.

Example of
differentiationin
different context (1)

Read lecture notes

http://degroot.co.il/lyen56.asp?gj=com&h
[=en&shop=nike+airtmax+by+year&xi=3&
x€=11&p|=0&pr=75.99&you=0

32


Presenter
Presentation Notes
Take the example of the Nike Air Maxes above. For our purposes, let’s ignore the colour schemes and the fact that they’re fundamentally all trainers, and focus on the iconic clear air bubbles in the soles. In ’87, the sole was a plain wedge with a trademark small bubble. In ’88, there was an accent in front of the bubble (small change). By ’89, the accent had evolved to a two-tone sole wedge. By 1990, the two-tone colour scheme focused more on the bubble to highlight it. In ’91, the bubble changed shape- became larger and more prominent. The same thing continued in ’92. By 93, the bubble had expanded to curve all around the rear of the shoe. Skipping ahead a few iterations, the bubble came to encompass forefoot air also in ‘96, and the whole process of the bubble becoming bigger and more visible continued. By 2006 there was only bubble, and no sole wedge remaining. The process was organic and evolutionary, and could be attributed as much to improvements in manufacturing technology as fashion and market forces- though this is only a hypothesis, and has little bearing on the analysis of the process.



1: Concepts

and models

Oxman, R. (2017). Thinking
difference: Theories and models of
parametric design thinking. Design
Studies, 52, 4-39.

1.3: Differentiation
as key strategy.

Example of
differentiationin
different context (2)

Read lecture notes

33


Presenter
Presentation Notes
The Scottish doors show a similar pattern. They all have two full-length uprights at the lateral edges, with a taller kickboard as the bottom panel and a slimmer top piece. In the Nike example, this equates to “the colour schemes and the fact that they’re fundamentally all trainers”. The differences are in the windows and the panelling. Let’s focus on the windows for now. The small plain window in the example on the far left is the original design. The second iteration increases the size of the window, and splits it into multiple panes (two parametric changes) It also introduces a curve, which will be significant later. The third iteration further tweaks the multiple pane design, and adds more elaborate panelling (again, two parametric changes…basically, for the purpose of this example; there are actually numerous small changes if we look in more detail). The fourth iteration does something interesting- although it reverts to a single pane, it adds curves, to both the glass pane and the panelling (basically two overarching changes). The final iteration does little to the pane, other than losing the curves and making it bigger (a trend that can be seen from the beginning) but the panelling retains the curves and becomes more ornate. If we were to hypothesize again, we might think that over the years glass panels had become cheaper thus making the larger windows more economically viable, and woodcarving technology had improved to the extent that cutting more complex curves was no longer so labour- intensive. Again, this has little bearing on our analysis of the process itself, but might help when considering some of the driving forces behind these evolutionary changes.


1: Concepts
and models

1.4: New symbolic role
of imagery, requires
different thinking.

34

In traditional ways of thinking = usually
achieved by visual operation of re-drawing
and re-modelling object of design.

In parametric design = Re-editing refers to
design process represented by a set of
algorithmic rules defined by the designer.



2: Pedagogical

approach
2.1: Cognitive dimensions
2.2: Cognitive challenges
2.3: Learning curves of

parametric design systems
(in this case, software)

35


Presenter
Presentation Notes
This second aspect encapsulates your experience on learning the software. Some of you would have used it before, some of you might be new to the software. Here are three considerations of learning parametric design. Taking note of what are the challenges on using the software to express your idea is pertinent. Identifying, noting and communicating these challenges help to overcome problems. 


36

2: Pedagogical |
approach

Cognitive dimensions, developed by
Green and Blackwell (1998) are

2.1: Cognitive dimensions  djscussion tool to evaluate
of information-based artefacts. It
focuses on the

Aish and Hannah (2017) adapted 9
dimensions from Green and Blackwell
(1998). They analysed 3 parametric
design system using the dimensions.



2: Pedagogical
approach

2.1: Cognitive dimensions

The dimensions are:

. Abstraction barrier

Semantic interference

Consistency between representations
Discoverability

Flexibility

Side effects

Work around

Convoluted workflow

Liveness

©ONDUHWN K

37


Presenter
Presentation Notes
Explanation of these dimensions can be found on the paper, on page 147-151. This might sound like alien concepts, but on later stage when you are exploring the software, these dimensions will come to light.
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2: Pedagogical
approach

Cognitive challenges might occur
during modelling, or can be at the
2.2: Cognitive challenges  aarljer and later phases.

Cognitive challenges over the
duration of learning process are
illustrated in the learning curves (2.3),
in form of the vertical lines.



2

Aish, R. & Hanna, S. (2017). Comparative
evaluation of parametric design systems
for teaching design computation. Design
Studies, 52, 144-172.

2.3: Learning curves


Presenter
Presentation Notes
In your learning process, it is possible that your learning process will look like one of these curves. This graphs will come useful when you do your reflective assignment.


40

3:

3.1: Great level of detail and
differentiation gsimiar with item 1.3

3.2: Master Model shared between
architects, consultants and contractors.

3.3: Strength of PD (Parametric Design)
Is not only generating design variants,
but realising highly specific,
differentiated, rule-based designs.


Presenter
Presentation Notes
By looking at real life parametric design projects (research conducted by Wortmann and Tuncer (2017)), practical notions are identified and during your assessments, a limited degree of these notions are expected to be considered and practiced. 


4

Definition of Parametric design thinking (PDT)
according to Bhooshan (2017):

Computationally augmented form of design thinking

Three components of PDT derived
from practice:

4.1: PDT Cognitive Model
4.2: Design Method

4.3: Information Processing Model


Presenter
Presentation Notes
On week 5 we have looked at Bhooshan (2017), he highlights aspects of PDT based on six years of practice in Zaha Hadid Architect’s ZHCODE. The cognitive model suggests that the iterative process, to find optimal solutions, it requires balance between exploratory and exploitative phases. The design method seeks from all possible solutions, a solution that is efficient in terms its design and production. And at the same time harmonious for human occupation.  


42

Bhooshan (2017)

He also highlights the need for architectural design and
practice to follow a research programme,
Instead of ad-hoc solutions to design tasks.

Cumulative research enabling network involving academic
institutions, professional firms and embedded research groups
to effectively realise architectural projects.


Presenter
Presentation Notes
These aspect of cumulative research between multiple experts and stakeholders are also expected in assessment. Some of you will act as designers, and some of you will serve as consultants. We want to exercise this relationship, not just to mimic architecture practice, but also giving us opportunity to develop our collaborative skills.  


Previously in Week 3:

Academic
research,
practice and the
in-between

Research

' Collaboration

\

\

\

Practice

43


Presenter
Presentation Notes
In week 3 we also have touched upon the collaboration which is at the heart of digital design. 


5.1: The shift between
conventional and parametric

5.2: New skills

5.3: New strategies

44


Presenter
Presentation Notes
Basic parametric skills are also what we will explore during the assignment. The list is exhaustive but also incomplete, but I am expecting some basic skills are exercised. Ultimately, what I would like to see is your critical evaluations of the shift between conventional design thinking and parametric design thinking. This assignment is not a design studio assignment and I do not ask for pretty rendering images. I would appreciate clarity on your intertwining process between you and digital tools; and also your thinking process (as individual or as a group) to illustrate what we learn in this module, rather than meticulously crafted 3d rendering.  


Previously in Week 5..

How designers
use parameters

1. The shift between
conventional and parametric

45

Parametric modelling relies on
establishing relationships.

The costis it depends on
designers’ ability to redefine
relationships, and willingness
to consider relationship-
definition phase as integral
design process.

“Relationship creation”



Previously in Week 5..

How designers
use parameters

2. New skills:

CONCEIVING DATAFLOW
DIVIDING TO CONQUER
NAMING

THINKING WITH ABSTRACTION
THINKING MATHEMATICALLY
THINKING ALGORITHMICALLY

oSuhkwbhH

THESE ARE BASIC SKILLS OF
PARAMETRIC CRAFT.

46



Previously in Week 5..

How designers
use parameters

3. New strategies:

Al o

© 0NN

SKETCHING

THROW CODE AWAY
COPY AND MODIFY
SEARCH FOR FORM

USE MATHEMATICS AND
COMPUTATIONTO
UNDERSTAND DESIGN
DEFER DECISIONS
MAKE MODULES

HELP OTHERS
DEVELOP YOUR TOOLBOX

47



Note: to be read in conjunction
with assessment documents
(brief, grading rubric, etc)

Concepts
& models

1

This abstraction is what :::
- needs to be illustrated on

_your assessments.

Research
by design

Pedagogical
Sapproach

Digital
workflow
3.1-3.3

48


Presenter
Presentation Notes
The idea is that during your assessments, you need to document and communicate what have you learnt in terms of these five aspects. You need to tell me what are the aspects you think you have done along with evidence, and by the same token I do not expect you express and communicate 100% of all these. I would appreciate quality (focus on several aspects, we call this as ‘deep learning’) more than quantity (trying to do too much on ‘surface learning’). These are just guidelines. 


Summary of
concepts



Summary:
concepts of
design thinking

. Search of solution space
. Exploration
. Emergence
. Reflection
. Modification
. Adaptation
. Media:
Media used
Algorithmic design
Scripting language

N oOoun b WDNKR
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Summary:
concepts of
design thinking

1. Search of solution space A solution space is an abstract
space where designers go
through complex cognitive
processes to develop and
deliver solution. Usually it
involves the processes
mentioned on item 2-6.

Also it is highly related with
problem space.



Summary:
concepts of
design thinking

2. Exploration

The process of developing
solutions by generating and
analysing them.

52



Summary:
concepts of
design thinking

3. Emergence

Recognition of visual entities in
design enables emergence,
supporting the ability ‘to think
with an image’.

53



Summary:
concepts of
design thinking

4. Reflection

Framing and re-framing design
problems and solutions.

54
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Summary:
concepts of
design thinking

5. Modification Modification or refinement
refer to the process of
transformation from schematic
state to specific state.

Oxman, R. E. & Oxman, R. M. (1992). Refinement and adaptation in design
cognition. Design Studies, 13,117-134.



Summary:
concepts of
design thinking

6. Adaptation

Adaptation refers to the
transformation process of
modifying existing design.

Oxman, R. E. & Oxman, R. M. (1992). Refinement and adaptation in design
cognition. Design Studies, 13,117-134.

56
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Summary:
concepts of
design thinking

7. Media: What are designing mediums
you use? How do they affect
your design thinking?



Discussion

F123456
+Name ooe

Blablabl '

Reflect on the concepts of 1. Solution space
design thinking, make a short 2. Exploration
description on how your 3. Emergence
P . b 4, Reflection
current design practice is. Use 5. Modification
these bullet points: 6. Adaptation
7. Media

https://miatedjosaputro.com/2020/04/07/week-7-discussion/
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https://miatedjosaputro.com/2020/04/07/week-7-discussion/
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Re-iterating aims
and objectives

To relate what students have learnt related to digital design cognition
previous weeks.

To elicit evolution of paradigm in design thinking, starting from pen-
and-paper based thinking up to the parametric design thinking.

To demonstrate changes in terms of studying design behaviour and
changes in design behaviour itself.

To provide contextualisation of the upcoming assessments.



To sum up, for
your assessments

60

Summary:
concepts of
design thinking

. Search of solution space
. Exploration

Emergence

. Reflection

Modification

. Adaptation

Media:

Media used

Algorithmic design
Scripting language
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