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IDE TU Delft - E&SA Department /// Graduation project brief  & study overview /// 2018-01 v30 Page 1 of 7

STUDENT DATA & MASTER PROGRAMME
Save this form according the format “IDE Master Graduation Project Brief_familyname_firstname_studentnumber_dd-mm-yyyy”.  
Complete all blue parts of the form and include the approved Project Brief in your Graduation Report as Appendix 1 !

** chair dept. / section:

** mentor dept. / section:

Chair should request the IDE 
Board of Examiners for approval 
of a non-IDE mentor, including a 
motivation letter and c.v..!

!

SUPERVISORY TEAM  **
Fill in the required data for the supervisory team members. Please check the instructions on the right !

Ensure a heterogeneous team. 
In case you wish to include two 
team members from the same 
section, please explain why.

2nd mentor Second mentor only
applies in case the
assignment is hosted by
an external organisation.

!

city:

organisation:

family name

student number

street & no.

phone

email

IDE master(s):

2nd non-IDE master:

individual programme: (give date of approval)

honours programme:

specialisation / annotation:

IPD DfI SPD

!

zipcode & city

initials given name

country:

This document contains the agreements made between student and supervisory team about the student’s IDE Master 
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any 
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the 
required procedural checks. In this document:

• The student defines the team, what he/she is going to do/deliver and how that will come about. 
• SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
• IDE’s Board of Examiners confirms if the student is allowed to start the Graduation Project.

- -

comments  
(optional)

country

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT 
Download again and reopen in case you tried other software, such as Preview (Mac) or a webbrowser.

!

Your master programme (only select the options that apply to you):Kulkarni

NC Nupura ★

Honours Programme Master

Medisign

Tech. in Sustainable Design

Entrepeneurship

Peter Lloyd DOS - MOD

Senthil Chandrasegaran DOS - MOD

6382
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APPROVAL PROJECT BRIEF
To be filled in by the chair of the supervisory team.

chair date signature

CHECK STUDY PROGRESS
To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.  
The study progress will be checked for a 2nd time just before the green light meeting.

NO

List of electives obtained before the third  
semester without approval of the BoE

missing 1st year master courses are:

YES all 1st year master courses passedMaster electives no. of EC accumulated in total:
Of which, taking the conditional requirements 

into account, can be part of the exam programme

EC

EC

• Does the project fit within the (MSc)-programme of
the student (taking into account, if described, the
activities done next to the obligatory MSc specific
courses)?

• Is the level of the project challenging enough for a
MSc IDE graduating student?

• Is the project expected to be doable within 100
working days/20 weeks ?

• Does the composition of the supervisory team
comply with the regulations and fit the assignment ?

FORMAL APPROVAL GRADUATION PROJECT
To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.  
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria below.

comments

Content: APPROVED NOT APPROVED

Procedure: APPROVED NOT APPROVED

- -

name date signature- -

name date signature- -

Peter Lloyd 22 03 2023

30

30

Variant for Engineers

★

ID4070 IDE Academy ( 4,0 ) 

Robin den Braber 29 03 2023
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Monique von Morgen - KE 4/4/2023

V

V

- the missing course ID4070 should be finished before the
green light meeting
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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 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- -

Understanding Reflection in Design: A Linguistic Analysis Approach

06 03 2023 01 09 2023

Reflective practice is an important part of professional development, especially in the field of design. Reflection allows 
designers to critically review their work, evaluate their decision-making, and discover areas for improvement. In recent 
years, the use of technology in design, such as machine learning and artificial intelligence tools, has become 
increasingly prevalent. These tools can be of great help to designers in understanding their reflective practices. 

Donald Schön's (1983) theory of reflective practice has an impact on many industries, including design. According to 
Schön's (1983) theory, professionals typically reflect in order to get a deeper understanding of their work and 
continuously enhance their skills. Gillie Bolton (2010) describes the reflective practice as paying critical attention to the 
practical values and theories which inform everyday actions, by examining practice reflectively and reflexively. This 
leads to developmental insight. Reflective practitioners don't simply look back on their previous actions and events; 
they also consciously examine their emotions, experiences, behaviors, and responses. Using this information 
contributes to his or her existing knowledge base and helps in attaining a higher level of understanding (Paterson & 
Chapman, 2013). Basically, stepping back from the action permits critical reflection on a sequence of events. Reflective 
practice in the design field may assist designers to reflect on their work and make improvements that lead to more 
effective design solutions. Donald Schön sees designing as a reflective conversation with a situation. The theory of the 
reflective practice describes the two main types of reflection, namely, reflection-in-action (thinking about doing while 
doing it) and reflection-on-action (thinking about doing after doing it). In both types, the experience of the designer 
contributes to the quality of the reflection and its contribution to the novelty of the outcome. Therefore, developing 
an approach for examining the reflective behaviour of novice and experienced designers can help in understanding 
their reflective practice. Studying all these different types of reflections and their impact on the design process and the 
designers involved can also help in identifying new roles for different people involved in this process (like facilitators 
and designers).  

Recent years have seen a transformation in the way we do research and analysis due to the rapid developments of 
machine learning and artificial intelligence. Understanding human behavior through linguistic analysis of verbal or text 
representations is one area in which these technologies have proven particularly beneficial. To aid in this study, tools 
such as LIWC and Empath have been developed, allowing researchers to get insight into patterns and themes within 
text data that could otherwise go overlooked. Researchers can gain an insightful understanding of human behavior 
and thought processes by utilizing machine learning and linguistic analysis, which has the potential to advance 
numerous fields and applications. The software tool LIWC, developed by Pennebaker and colleagues (Tausczik & 
Pennebaker, 2009), analyzes spoken or written language and clusters words according to their linguistic properties. 
LIWC is fast, simple to understand, and extensively validated. Empath, on the other hand, is a tool developed by Fast, 
Chen, and Bernstein (Fast et al., 2016) that is more versatile than LIWC in certain ways since it uses a living corpus that 
is mined from the modern text on the web. Empath enables researchers to quickly create and test new lexical 
categories. 

The goal of this research project is to use machine learning tools like LIWC and Empath to understand the linguistic 
characteristics of reflection, which will help researchers gain a better understanding of how designers reflect. This 
project aims to identify the types and quality of reflections as well as develop a new linguistic dictionary for reflection 
by examining the reflections of design students. 
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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 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 focus of this study project will be on examining design students' reflections during the Design Theory and 
Methodology course (DTM). Students submit final reflections on their learning process about design theory and 
methods as part of this course. The goal of this research study is to develop a new linguistic dictionary for reflection 
that will help in examining students' reflections, classifying different types of reflections done by students, and 
assessing the quality of their reflections.  

The research project will address the issue of the need for a deeper understanding of design students' reflective 
practices in design theory and methodology courses. Reflective thinking is seen as an important component of the 
design process since it enables designers to assess their efforts and make improvements. Manual content analysis of 
self-reported reflections is one of the most common traditional methods of evaluating reflective thinking, however, it 
can be biased and unreliable. In order to comprehend reflective thinking, there is growing interest in applying 
machine learning and linguistic analysis (Ullmann, 2019). 

Also, the other problem that my graduation project seeks to address is the limited capability of current reflective 
practice tools (like LIWC and Empath) in analyzing the type and quality of reflection done by design students. In order 
to comprehend the complexities of reflection in design approaches, it is clear that tools for machine learning and 
linguistic analysis like LIWC and Empath have some limits. These techniques were created to analyze the psychological 
meaning of words and emotions in text, as noted in the literature (Tausczik & Pennebaker, 2009; Fast et al., 2016), 
although they might not fully capture the complex linguistic characteristics of reflection. 

Creating value for design researchers by providing a more objective and reliable method of evaluating reflective thinking 
and understanding reflective practices of design students using machine learning and linguistic analysis. 

The main goal of this research is to develop a method using linguistic analysis to examine design students' final 
reflections in the Design Theory and Methods course. By using machine learning and linguistic analysis to understand 
the reflective practices of design students, this project will provide insights into the cognitive processes and 
decision-making strategies used in design. These insights can help design educators and practitioners in organizations 
to develop more effective design teaching methods, improve design processes and outcomes, and develop new tools 
and technologies to support the design process. 

Objectives: 
1. Conduct a literature review on reflection, reflective practices in design education, linguistic analysis and tools for
linguistic analysis.
2. Collect a dataset of reflective writing samples from design students with the approval from ethics committee to
analyze the linguistic characteristics (using tools like LIWC or Empath).
3. Developing the dictionary specific to reflection using the dataset, validating it and updating the dictionary
accordingly: An iterative process.
4. Develop a method to automatically classify reflective writing based on its linguistic characteristics to assess the
quality of reflections.
5. Exploring the potential of the developed approach through a small case study to analyze a different dataset.

KulkarniNC
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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- -6 3 2023 1 9 2023

The initial phase of the project will involve a thorough literature review of reflection, reflective practices in design, and 
linguistic analysis to gain a better understanding of the language of reflection. This will provide a strong foundation for 
developing the dictionary and the subsequent analysis of reflective writing samples. 

The core of the approach in this project is to build a dictionary that can identify reflection and assess the quality of 
reflection based on linguistic analysis. The linguistic analysis is a critical component of this project as it allows for the 
development of an automated method for classifying reflective writing and assessing its quality. This approach 
consists of an iterative process of creating and validating the dictionary using a dataset of reflective writing samples 
from design students. The process involves testing the dictionary, analyzing the results, and updating the dictionary 
accordingly until the desired amount of accuracy is reached.  

After creating the dictionary and validating it with the reflective writing samples from design students, the next step is 
to develop a method to automatically classify reflective writing based on its linguistic characteristics to assess the 
quality of reflections. This is where the dictionary comes into play, as it will serve as the backbone of the method.  

Once the dictionary is developed, the next step is to explore the potential of the developed approach through a small 
case study to analyze a different dataset. This small case study will allow us to see how well the dictionary performs in a 
different context and to further demonstrate the potential of this approach in assessing the quality of reflective writing. 
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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. 

As an electronics engineer now pursuing a Master's degree in Strategic Product Design at the Department of Industrial 
Design Engineering, I am fascinated by the impact of Artificial Intelligence (AI) on the field of design and the design 
process. I am very eager to begin a graduation project that will investigate the different roles that AI may play in design 
and innovation. 

I've had the opportunity to study the intersection of design thinking and business strategy as a student of strategic 
product design, and I feel that bringing reflective practice into this discipline is critical for driving organizational 
success. I am aware that the rapidly changing business environment in which strategic designers function can provide 
substantial problems. I'm looking forward to investigating how reflective practice might assist strategic designers in 
navigating these challenges and creating more effective solutions that support organizational success. Previously, I 
had the opportunity to work with IBM on a project that studied the value tensions that develop when using AI in the 
banking industry. Throughout this project, I grew increasingly aware of the effect that artificial intelligence will have on 
our lives in the near future. This inspired me to investigate the potential applications of AI in design and its impact on 
the design process further. My interest in this area was sparked even more during the 'Machine Learning for Designers' 
class, where we experimented with several AI tools like GPT3 and DALL.E. It was fascinating to see how these 
technologies might influence how we design in the future. Using previous research as a foundation, I did a literature 
study on how AI-generated visual and text stimuli could improve the quality and novelty of ideas created during 
group brainstorming sessions. This prompted me to propose a combination of AI-generated visual and text stimuli for 
use in group brainstorming sessions to boost creativity. 

Considering my background in electronics engineering and strategic design, I am optimistic that I can contribute to 
understanding how AI will affect the future of designers and how design consultancies will adapt to this 
transformation in the near future. As a result, I am eager to work on a graduation project that dives deep into this topic, 
not just to improve my personal skills and knowledge but also to contribute to the broad field of strategic product 
design. 

-------------------------------------------------------------------------------------------------------------------------------------------------------------- 
References used in the brief: 

Bolton, G. (2010). Reflective Practice: Writing and Professional Development. Sage Publications Ltd. Fast, E., Chen, B., &  
Bernstein, M. S. (2016). Empath. Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems. 
https://doi.org/10.1145/2858036.2858535  
Paterson, C. R., & Chapman, J. G. (2013). Enhancing skills of critical reflection to evidence learning in professional 
practice. Physical Therapy in Sport, 14(3), 133–138. https://doi.org/10.1016/j.ptsp.2013.03.004  
Schön, D. A. (1983). Reflective Practitioner: How professionals think in action. Basic Books.  
Tausczik, Y. R., & Pennebaker, J. W. (2009). The Psychological Meaning of Words: LIWC and Computerized Text Analysis 
Methods. Journal of Language and Social Psychology, 29(1), 24–54. https://doi.org/10.1177/0261927x09351676  
Ullmann, T. D. (2019). Automated Analysis of Reflection in Writing: Validating Machine Learning Approaches. 
International Journal of Artificial Intelligence in Education, 29(2), 217–257. https://doi.org/10.1007/s40593-019-00174-2 
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Appendix B: Reflection Components Case Studies

01	 Experience

ID 23: Coded Reflection

ID 23: LIWC Case Study1 

1  It should be noted that in the LIWC case studies, the order in which the categories are selected affects the color coding due to the overlap 
in the dictionaries for some LIWC categories. For example, the word ‘started’ belongs to ‘time’ and ‘focuspast’ LIWC categories but since 
focuspast has the priority it’s highlighted in green. 

In this section, the examples of reflections for each reflection component are presented. The coded reflection 
followed by the LIWC case study of that reflection highlighting the specific LIWC categories related to that 
reflection component is provided. 
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01	 Experience

ID 60: Coded Reflection

ID 60: LIWC Case Study
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02	 Belief

ID 42: Coded Reflection

ID 42: LIWC Case Study
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03	 Difficulty

ID 17: Coded Reflection

ID 17: LIWC Case Study
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04	 Perspective

ID 20: Coded Reflection

ID 20: LIWC Case Study
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05	 Feeling

ID 20: Coded Reflection

ID 20: LIWC Case Study
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06	 Learning

ID 59: Coded Reflection

ID 59: LIWC Case Study
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07	 Intention

ID 14: Coded Reflection

ID 14: LIWC Case Study
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08	 Descriptive

ID 43: Coded Reflection

ID 43: LIWC Case Study
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ID 17  |  Grade 10: Coded Reflection

Appendix c: Grade Range Examples

01	 Excellent [E]: Holistic Narrators

01	 Excellent [E]: In-depth Explorers

ID 16  |  Grade 10: Coded Reflection

In this section, the examples of reflections for all four grade ranges (Excellent [E], Good [G], Moderate [M], and Poor 
[P]) are presented with the coded reflection, grade and coach’s comment for that reflection.

Coach’s Comment
Excellent reflection 
that engages well 
with the themes 
covered in the essay. 
Good work!

Coach’s Comment
We l l  w r i t t e n 
reflection that 
connects with 
the  concepts 
discussed in the 
paper. Nice work!
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ID 7  |  Grade 7: Coded Reflection

02	 Good [G]

03	 Moderate [M]

ID 8  |  Grade 8: Coded Reflection

Coach’s Comment
Good connections 
between two of the 
papers discussed 
in the essay and 
reflection, but it 
would have been 
better to engage 
thematically with 
the content such as 
having a personal 
vision, reflecting 
on instances from 
experience where 
fixation was helpful/
harmful etc.

Coach’s Comment
The reflection could 
have done more 
to connect to the 
themes covered 
in the reference 
articles. As such it 
reflects on whether 
and how methods 
and intuition should 
be balanced and 
m e n t i o n s  t h e 
Method Mindset 
concept, but does 
not go much beyond 
it.
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ID 19  |  Grade 6: Coded Reflection

04	 Poor [P]

ID 45  |  Grade 6.5: Coded Reflection

Coach’s Comment
The language used 
here (and also in 
the essay) is quite 
difficult to follow. 
Try and state what 
you mean more 
clearly. There is 
some ref lect ion 
and thoughts about 
future practice.

Coach’s Comment
T h e  re f l e c t i o n 
engages somewhat 
with concepts of 
framing and fixation. 
It would have been 
better to show a 
greater engagement 
with the themes that 
should have been 
addressed in the 
essay.
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Appendix D: Word Clouds for Selected LIWC categories

01	 i (first person Singular)

03	 they (third person plural)

06	 auxverb (auxiliary verb)

02	 shehe (third person Singular)

05	 ipron (impersonal pronouns)

07	 negate

In this section, the words that were used in the reflections by the design students are presented in the form of 
word clouds for selected LIWC categories (ones that can be used as the indicators of reflection components). These 
word clouds show the variation between frequency occurrence of these words.

i

04	 feeling
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09	 achieve

08	 quantity
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10	 cause

11	 differ
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12	 insight

13	 discrep
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14	 tentat

15	 affect
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16	 time

17	 focuspast
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18	 focuspresent

19	 focusfuture
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