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A. Reviewed Cases

46 cases of applying the pattern language theory from 

various domains were reviewed in the literature review 

(Chapter 2) and integrative literature review (Chapter 3). 
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B. Deconstruction — Coding Process

The codes generated in the deconstruction process are 

documented in an excel as below. Then the codes are 

transferred to a Miro board for the clustering process in 

Appendix C. 

Part of the coding excel details
The complete excel can be seen in 
https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338

literature review

Title Reference Domain

The Oregon 
Experiment

Alexander, 
1975

Urban 
planning

Book Developed by 
Alexander and 
colleagues based 
on experience 
(empirical)

Developed by 
experts

Used by end 
users

Develop the 
pattern language, 
select patterns, 
diagnose the 
situation, design 
for the situation

Master plan as 
the diagnosing 
tool

Modeling 
Trust in 
Enterprise 
Architecture: 
A Pattern 
Language 
for 
ArchiMate  

Amaral et al., 
2020, 
November

Enterprise 
architecture; 
trust

Paper benefit: “its main 
advantage is that 
it offers a context 
in which related 
patterns can be 
combined, thus, 
reducing the 
space of design 
choices and 
design constraints 

Sequence to use 
the patterns 

Develop the PL 
based on ROT

Develop the PL: A 
way to dissemble 
the theory (ROT) 
and investigate 
what is hidden in 
this theory (exist 
but not explicitly 
articulated)

Towards an 
interaction 
pattern 
language for 
human 
machine 
cooperation 
and 
cooperative 
movement 

Arcaini et al., 
2020

Software 
system 
engineering

Paper. “capture the 
architectural view 
of the adaptation 
layer of self-
adaptive systems

“for a working 
interaction design 
all need to be 
able to 
communicate 
with each other. A 
way to bridge 
different 
background 
knowledge is to 
use pattern 
languages. 

"carry the 
designer through 
the process of 
solving the 
problem  

“Former 
explorations in 
the area of 
interaction design 
using patterns, 
e.g. Baltzer et al. 
(2015, 2017a, b, 
2018), Altendorf 
et al. (2016) and 
Flemisch et al. 
(2016) builds the 
basis of the 
described 
simplified 
patterns in the 
following 
sections. 

Transferring 
patterns from 
related domains, 
and made 
simpler: “Starting 
point of this 
paper was the 
transfer of 
inspiration from 
human–human 
interaction and 
cooperation to 
human–machine 
interaction and 
cooperation. 

“can be used in a 
bottom–up 
perspective to 
ana- lyse human 
machine systems. 

“the interaction 
patterns can be 
used to design 
human machine 
cooperation using 
it in a top–down 
perspective 
starting with the 
definition of 
relevant use cases 
that represent the 
human machine 
cooperation 
prob- lem 
statement. 

Enterprise 
Architecture 
Function-A 
Pattern 
Language 
for Planning, 
Design and 
Execution

Arnold, 2022 Enterprise 
architecture

Book Benefit: “support 
demand-driven 
navigation and 
guidance through 
their patterns.  

Function: 
“provides you 
with a generic yet 
flexibly adaptable 
design process 
for planning, 
developing, 
validating, and 
operating your 
architecture 
function.  

Function: “You 
will get a 
concrete overview 
of the service  

Activity: “You 
need to find and 
apply associated 
patterns 

Function; “the 
generative nature 
of a pattern 
language  

Use is decided by 
purpose: “This, in 
turn, means that 
the concrete goal 
you want to 
achieve 
determines how 
best to customize 
the architecture 
function pattern 
language.  

Function: “Use 
the architecture 
function pattern 
topology as a 
high-level table of 
contents  

Steps to use: read 
and get familiar 
with the patterns. 
Use the patterns 
relevant

D Multidiscipli
nary Team 
Dynamics in 
Service 
Design- The 
Facilitating 
Role of 
Pattern 
Language  

Athavankar et 
al., 2014

service 
design

Paper Need: “requires 
effectively 
capturing of 
knowledge of the 
participants from 
different 
disciplines and 
integrating it into 
the design 
process  

Benefit: “Pattern 
languages help in 
innovations; with 
the ability to help 
externalize the 
thought 
processes and 
analogy based 
thinking.  

Involved: 
“comprised of 
doctors who were 
specialists in rural 
health care, 
business analysts, 
IT professionals 
with work 
experience in 
social innovation 
in rural areas, 
Designers who 
were experts is 
service design, 
Psychologist and 
Sociologist with 
prior knowledge 
of health care and 
rural sector 

Process: Overall 
there were 4 
workshops; the 
number of the 
participants for 
every workshop 
was flexible. Initial 
workshop aimed 
at identifying 
personas, 
scenarios 
experience 
journey map; the 
second dealt with 
identifying 
patterns, the third 
and fourth were 
for generating 
and detailing 
solution ideas . 

Use a read-to-use 
pattern language:  
“For this a 
validated pattern 
language for 
service design 
was used  

“while selecting 
the patterns, in 
the initial phases 
the experts were 
selecting patterns 
that were directly 
associated to 
their domain they 
were familiar with.  

findingsL "the 
implications of 
the contents and 
use of the pattern 
language” have 
implications on 
the outcomes 

Exploring 
Cards for 
Patterns to 
Support 
Pattern 
Language 
Comprehens
ion and 
Application 
in Service 
Design 

Athavankar et 
al., 2014, 
December

Service 
design

Paper “This success 
hinges critically 
on 
comprehension 
and use of 
pattern language 

“Literature shows 
that the research 
focus has been 
use of pattern 
language, not the 
means required 
for 
comprehending 
pattern language.  

Format: "Though 
the participants 
found cards and 
excel sheet useful 
for understanding 
patterns, the 
pattern cards 
were easier to 
sort as per the 
stages of the 
service encounter. 

“information 
could be 
visualized, shared, 
presented in a 
low tech form.  

“The pattern 
cards help the 
design team to 
comprehend and 
apply pattern 
language in a 
short time.  

Putting it All 
Together

Bayle et al, 
1998

interaction 
design

Paper “multidisciplinary
” and 
“customization” 
contribute to the 
diversification of 
interaction design

“Lingua franca for 
the diverse 
community

“Goals” “preparation”: 
mainly about 
recruiting experts

“Activities”: 
decided by the 
goals

What the patterns 
are about: “two 
meanings of 
‘pattern’” & 
“application 
domains”

“Ways of using 
patterns: Capture 
and Description  
Generalization  
Prescriptive  
Rhetorical  
Predictive 

“Pattern making”

A Pattern 
Approach to 
Interaction 
Design 

Borchers, 
2008

Interdisciplin
ary design; 
education 

Paper Expected benefit: 
“To create 
successful 
interactive 
systems user 
interface de 
signers need to 
cooperate with 
developers and 
application 
domain experts in 
an 
interdisciplinary 
team.These 
groups however, 
usually miss a 
common 
terminology to 
exchange ideas, 
opinions, and 
values.

Experience: 
“Experience from 
building an 
award-winning 
interactive music 
exhibit was 
turned into a 
pattern language

Benefit: “as 
lingua franca”

"In a follow-up 
project, we 
designed an 
interactive music 
ex hibit to learn 
about the 
concept of the 
classical fuqueThe 
musical domain is 
quite different 
from jazz, and 
only a few musical 
patterns carried 
over into the 
newproiect. How

“These patterns 
helped us 
communicate our 
previous 
experience to 
new members of 
the design team

“and have been 
able to again 
reuse and refine 
many of the 
patterns that were 
identified … and 
improved …”

“help people 
from the outside 
the respective 
discipline to 
understand our 
findings

A pattern 
language for 
business 
resource 
managemen
t

Braga, 
Germano & 
Masiero, 
1999, August

Business; 
management

Paper “was designed 
based on 
practical 
experience 

"The pattern 
language … is a 
guideline for the 
work to be done 

"similarities 
among these 
systems made it 
worth to establish 
a pattern 
language that 
could be used by 
analysts when 
developing such 
systems. 

Provides and 
overview: “guides 
them during 
development, 
providing 
alternative 
solutions as 
necessary and 
giving orientation 
of the next issues 
to be explored. 

"Applying the 
Pattern Language 
to model a small 
Car Repair Shop, 
patterns (1), (2), 
(3b), (3c), (8), (9), 
(11), (12), (13), 
(14) and (15) were 
used. 

"has made 
analysis much 
easier, as it 
supplies a 
guideline for 
more disciplined 
analysis with the 
assurance that the 
main aspects of 
the systems in 
this domain are 
taken care of. 

1

https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338
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C. Deconstruction — Clustering Process

The codes generated in Appendix B are clustered into 

themes as below. The grey box contains the expected 

benefits of PLT in the reviewed cases. The four pink 

boxes are the four components of PLT approaches. 

The complete clustering results can be seen in 
https://miro.com/app/board/uXjVO4ab0bs=/?share_link_
id=28944607338

https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338
https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338
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D. Identifying Process

The c lus ter ing process to generate the seven 

dimensions is as below. 

The black arrows represent the dimensions identified in this 
process. The details can be seen in
https://miro.com/app/board/uXjVO4ab0bs=/?share_link_
id=28944607338

https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338
https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338
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E. Reconstruction Process

More codes were added in a deductive approach to the four components. 

The seven dimensions (as above) are clustered into two higher-level groups (green and 
blue rounded rectangles) as on the right page. The two groups are later related to the 
benefits, activities (as below) and practitioners' values. 

These two dimensions 
are left out for they 
are not much related 
to the two higher-level 
groups. 
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F. The Four Tools

The tools generated in Chapter 3. 

Approach Axes

Navigation Panel
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Approach Detail Table
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G. Workshop Materials & Outputs

The materials used in the workshops (Chapter 4) and 

the workshop results are presented in this Appendix. 

The details can be seen in https://miro.com/app/board/

uXjVO4ab0bs=/?share_link_id=28944607338

WORKSHOP 1: Materials and Participants' post-its

https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338
https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338
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WORKSHOP 2: Materials
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WORKSHOP 3: Materials
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Workshop Results: Qualitative Codes Workshop 2&3 Results: Participants' Ideation Results

the number on the right is the appearance 
frequency of the codes
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H. Interview Codes & Clustering

The codes generated f rom the inter vews with 

GORS2025 members. 
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I. The Activity Kit

See a separate document. 

J. Survey Raw Data

The raw data from the questionnaires are presented in 

an excel. The details can be seen in https://miro.com/app/

board/uXjVO4ab0bs=/?share_link_id=28944607338

https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338
https://miro.com/app/board/uXjVO4ab0bs=/?share_link_id=28944607338
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K. Proposal Brief

Personal Project Brief - IDE Master GraduationPersonal Project Brief - IDE Master Graduation

Title of Project

Initials & Name Student number

IDE TU Delft - E&SA Department /// Graduation project brief  & study overview /// 2018-01 v30 Page 3 of 7

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.  
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project. 

project title

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet 
complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the 
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money,...), technology, ...). 

space available for images / figures on next page

start date - - end date- -

Pattern Language in Communal Housing Renovation: Process & Content

21 02 2022 11 07 2022

CONTEXT & STAKEHOLDERS 
- Numansgors was built by architectural bureau Van der Broek & Bakema as a luxury holiday destination. Since 2013, it 
has become a permanent residence. To meet current energy requirements, the Association of Owners (VvE) aims to 
make the village more sustainable. The Wageningen Science Shop is involved to help with this progress.  
- Two main stakeholders are the Association of Owners (VvE) of Numansgors and the residents. The VvE is composed of 
local residents. Despite the willingness to involve residents, VvE wants to avoid aesthetic fragmentation and to enable 
joint opportunities for, for example, collective energy storage. The residents are the homeowners of Numansgors. 
According to the VvE and the Wageningen Science Shop, the residents have divided expectations of how to take 
measures for their diverse socio-financial interests and expect some forms of individual rights in this process.  
 
CHALLENGE & OPPORTUNITY  
- Community Housing Renovation (CHR) involves multiple stakeholders with sometimes divergent requirements and 
needs. Collaboration and participative processes are essential to ensuring an appropriate value for users is delivered 
through CHR. Taking Numansgors renewal, two challenges can be expected in this participatory approach.  
- First, ineffective communication will hinder participation. For example, the VvE and residents hold conflicting 
attitudes towards individual measures and cannot come to a consensus. However, upon closer examination, the actual 
need of VvE is to avoid aesthetic fragmentation, which does not necessarily oppose the autonomy value of residents. 
In addition to such value communication failures, knowledge communication can also be problematic in such a 
multidisciplinary setting.  
- Second, without a coordinated order, participation will be inefficient. For example, the same problem may recur in 
several houses. If each homeowner conducts a similar process on their own, they will be doing redundant work and 
the cost for decision-making will be multiplied. Worse even, if each home decides to build an energy storage device 
respectively, these devices might not fit with each other on the same site. Therefore, for a favourable participation, a 
coordination should be achieved.  
 
- Pattern language is a bottom-up methodology originated from urban planning where experts, institutes, and 
end-users collaborate to develop innovative solutions in real-life environments. A pattern is a statement of the best 
practice to a recurring problem. Multiple single patterns with a structure make up a pattern language [1].  
- Here is a simple example by Alexander. “[T]he length [of a barn should be] at least 3x, where x is the number of cows 
the barn has to hold.” [1] This is a pattern presenting a piece of building knowledge in an accessible way. Several 
patterns like this can form a pattern language for building a barn. With this pattern language, anyone can design a 
barn that is consistent with the other barns in the village, without doing repetitive calculations.  
- Although pattern language has been successfully applied in participatory project contexts, such us medical service 
system design, scarce research exists on how pattern language may support CHR process,. In addition, there is a need 
to explore what sources for the contents of a pattern language can be expected in this context. This graduation 
project will address these gaps in the application of pattern language in CHR through field research and literature 
research. A value framework can be used in field research for value identification among stakeholders [2].  
 
1. Alexander, C. (1979). The timeless way of building (Vol. 1). New york: Oxford university press.  
2. Bos-de Vos, M. (2020). A framework for designing for divergent values. In DRS 2020 International Conference, Held  
online: Synergy (pp. 39-53). Design Research Society.

Chen                                                            5635 5306574

Pattern Language in Communal Housing Renovation: Process & Content
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Personal Project Brief - IDE Master GraduationPersonal Project Brief - IDE Master Graduation

Title of Project

Initials & Name Student number

IDE TU Delft - E&SA Department /// Graduation project brief  & study overview /// 2018-01 v30 Page 4 of 7

introduction (continued): space for images

image / figure 2:

image / figure 1: known needs of two main stakeholders

project process overview
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Personal Project Brief - IDE Master GraduationPersonal Project Brief - IDE Master Graduation

Title of Project

Initials & Name Student number

IDE TU Delft - E&SA Department /// Graduation project brief  & study overview /// 2018-01 v30 Page 5 of 7

PROBLEM DEFINITION  **
Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30 
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed 
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for 
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In 
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

The objective of this research project is: to find out how pattern language, as a design tool, might help with the 
alignment of stakeholders in the context of community housing renovation. Two sub-objectives are: recommending 
the source of contents and recommending the implementation process.  
 
A literature review on pattern language provides an overview of the topic. One research question is answered:  
(1) What is pattern language? What benefits can it bring to complex decision-making processes?  
 
Taking the case of Numangors, field research will be performed to better investigate the context and existing 
problems. Two main research questions and relevant sub-questions will be answered: 
(2) What is community sustainable housing renovation like? 
             a. What is the specific situation in Numansgors?  
             b. Who are the main stakeholders?  
             c. What are the needs of different stakeholders?  
(3) What challenge in aligning stakeholders exists/have existed?  
             a. What causes/caused the challenge?  
             b. What measures have been taken? How is/was the outcome? 
 
An integrative literature review [3] will be performed to synthesise the pattern language implementation in related 
domains. One research question and its sub-questions are:  
(4) How can pattern language be implemented in aligning stakeholders?  
             a. What process of applying pattern language is followed?  
             b. What are the potential sources of contents of patterns? 

This project focuses on how pattern language, as a design tool, can be applied to promote alignment between 
stakeholders in a new context of community housing renovation. The final research output will be an implementation 
guideline. Research methods involve literature review, interview, survey, and integrative literature review. 

In this graduation project, the researcher focuses on the implementation  
 
Expected deliverables involve:  
(1) The origin, benefits and components of pattern language generated from a literature review.  
(2) An overview of the values and knowledge needs of different stakeholders, with the conflicts, mismatches, and 
consensuses signified through interview and survey.  
(3) A deconstruction of pattern language implementation cases in related domains through an integrative literature 
review.  
(4) A pattern language implementation guideline: including recommendations to support the initiation and 
development of pattern language to align the stakeholders in community housing renovation context. The limitation 
and challenges if applied in the Numansgors project will also be elaborated.  
 
 
[3] Torraco, R. J. (2005). Writing Integrative Literature Reviews: Guidelines and Examples. Human Resource 
Development Review, 4(3), 356–367. https://doi.org/10.1177/1534484305278283

Chen                                                            5635 5306574
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Title of Project

Initials & Name Student number

IDE TU Delft - E&SA Department /// Graduation project brief  & study overview /// 2018-01 v30 Page 6 of 7

PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your 
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within 
the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term 
meeting, green light meeting and graduation ceremony. Illustrate your Gantt Chart by, for instance, explaining your approach, and 
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance 
because of holidays or parallel activities. 

start date - - end date- -21 2 2022 11 7 2022

Important Dates Kick-off Midterm Green Light Graduation
Project Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Monday 21/Feb 28 7/Mar 14 21 28 4/Apr 11 18 25 2/May 9 16 23 30 6/Jun 13 20 27 4/Jul 11
Study The Context
Literature Review
On housing renovation
Interview VvE
Interview Experts
Survey Homeowners
Interview Homeowners that
have taken measures
Interview Homeowners that
haven't taken measures
Analysis
Understand the challenge
and underlying rationales
Study Pattern Language
Literature Review
Deconstruct pattern
language.
Integrative Literature
Review
Analyse cases application of
pattern language.
Framework Development
Sythesising findings from
literature reviews.
Synthesising & Writing

FIELD RESEARCH 
Field research will take place at the earlier stage of the project to understand the context and challenges.   
(1) Interview VvE: understand their role, working approach, needs, and expectations.  
(2) Interview Experts: improve researchers' understanding of renovation knowledge.  
(3) Survey: to get an overview of homeowners' socio-economic background types and proportions, general need 
inventory (not limited to renovation/energy), priority, expectation of plan-making process, and get contact information 
of the ones willing to be interviewed.  
(4) Interview Homeowners that have taken measures: learn about their changes and learnings after taking measures.  
(4) Interview Homeowners that are reluctant to take measures: understand homeowners' needs and values.  
 
DESK RESEARCH 
Desk research including literature review and an integrative literature review will be conducted.  
(1) Literature Review: learn about the origin and deconstruct the composition of pattern language.  
(2) Integrative Literature Review: seek and sythesise the cases of applying pattern language. Summarise the rationales 
enabling a successful application.  
 
FRAMEWORK DEVELOPMENT 
Develop a framework/guideline for designers by sythesising findings from field research and desk research. 
 
SYNTHESISING & WRITING  
The research process and generated knowledge will be documented. 

Chen                                                            5635 5306574
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Title of Project

Initials & Name Student number

IDE TU Delft - E&SA Department /// Graduation project brief  & study overview /// 2018-01 v30 Page 7 of 7

MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your 
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed. 
Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives 
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a 
specific tool and/or methodology, ... . Stick to no more than five ambitions.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 

For this graduation project, I want to utilise the knowledge and skills from both DfI and my bachelor degree in 
architecture. This is also a chance to commence my career in design for sustainability and meta-design.  
 
First, the most important skill in the master stage for me is to build and refine my methodology through practice. For 
example, in UXAD 2021, we tried to summarise how to design for confidence. Based on user research and two 
iterations, we found that a metaphorical interface and a visible backup shortcut can both enhance users' 
self-assurance. Although the insights still need refinement, the ability to generalise replicable knowledge can benefit 
my career.  
 
Second, this graduation topic allows me to combine multidisciplinary skills and knowledge. For the participation of 
different stakeholders, I can use my skills in contextmapping, interviewing, and co-creation workshop organisation. 
Knowledge of psychological, sociological and geographical theories, plus culture-sensitive lens can assist me to 
analyse the research findings in a more unbiased manner. To communicate with ecology and landscape design 
fellows, my trans-disciplinary experience will also be helpful.  
 
For my career prospect, this project meets my interest in sustainability and design research. With a global trend 
towards carbon neutrality, much knowledge in pro-environmental city renewal is needed. With the development of 
open sources and decentralised industries, I believe participatory design will become commonplace. Therefore, 
designing for participation in a sustainability-oriented project is aligned with my motivation.  
 
This graduation makes a perfect chance for my aim to utilise and further develop these skills and knowledge and 
broaden my knowledge on more domains. My learning objectives are as follows:  
(1) To apply and improve my methodology of user research gained from master courses.  
(2) To get familiar with the operational nature of meta-design, and learn how to translate theories into practical tools.  
(3) To gain a better understanding of the global sustainability challenge and the potential stances taken by designers. 
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