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Abstract

This paper presents the main process of a graduate course entitled ‘Generative Design
Research for Sustainability’ offered in the Department of Industrial Design at Middle East
Technical University in the spring semester of 2015/2016 through exemplary design research
cases conducted by the graduate students at the doctoral level. These cases focus on the
adaptation of the generative tool and the method, namely Experience Chart (EC) Guide tool
(Kulaksiz, 2016) and Experience Reflection Modelling (ERM) method (Turhan, 2013), in line
with the graduate students’ particular research topics. First, the paper provides the course
objectives, outcomes and process, then, it explains the EC Guide tool and the ERM method to
be adapted and implemented within the context of the course. Then, these generative tool and
method, and their adaptations are demonstrated through the exemplary cases (i.e. efficient use
of working environment in design studios, lighting practices in kitchen environment, and
interactive prototyping practice) selected from the submitted assignments considering their
quality, originality and comprehensiveness. The main emphasis of this paper is on the
adaptation and implementation of the EC Guide tool and the ERM method through providing
the experiences, insights and suggestions of the graduate students who are also the co-authors
of the paper. Based on that review, major conclusions and findings are presented through
comparing and contrasting these cases for the future development of the course.

Keywords: Generative Research Methods and Tools, Sustainable Design Considerations, Design Research,
Qualitative Research, Industrial Design

Literature Review

‘Generative Design Research for Sustainability’ course provides the graduate students with a
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basis for a better understanding of generative research approaches in line with design
considerations for sustainability such as enabling post-use services including product
maintenance, repair, upgrading via product part replacement and/or refurbishment, and
understanding local usage patterns and encouraging effective use of resources (e.g. energy,
water, etc.) (Turhan & Dogan, 2014). It includes the exploration of current issues in
participatory and generative research approaches (Sanders & Stappers, 2014) for integrating
sustainable design considerations; the examination of various generative tools and methods for
having a better understanding of people’s needs, preferences and desires by involving them in
design research, and facilitating their active involvement (Martin & Hanington, 2012;
Hanington, 2007, 2003; Sanders, 2008; Sanders, Brandt, & Binder, 2010; Sanders & Stappers,
2013); the development and implementation of an activity and/or product oriented design
research project incorporating sustainability considerations into these methods and tools; the
discussion and presentation of findings and conclusions from the generative design research
projects. Throughout this course, the students:
e Understand the current issues in participatory and generative research approaches;
e Examine various generative tools and methods, including the Experience Chart
(EC) Guide tool and the Experience Reflection Modelling (ERM) method for
design researchers;
e Conduct user observations via the EC Guide with participants on a selected activity
and/or product;
e Prepare a research brief integrating sustainable design considerations for the
selected activity and/or product;
e Develop and implement EC Guide as a generative research tool,
Discuss and present findings and conclusions from the EC Guide adaption
and implementation;
Develop, adapt and implement ERM as a generative research method;
Discuss and present findings and conclusions from the ERM sessions;
Develop research directions for idea generation phase; and
Evaluate and present the generative design research process.

Research Methods

This paper is based on the perspectives of various people involved in the course (i.e. graduate
students, and two course tutors), and communicates its conclusions and insights through their
involvement as the principal and co-authors. The course is offered by two of the co-authors,
Dogan and Turhan, who developed the ERM method within the context of Turhan’s doctoral
thesis (Turhan 2013) and undergraduate design education projects. Similarly, the EC Guide
tool was developed by two of the authors, Dogan and Kulaksiz, as part of Kulaksiz’s master’s
thesis (Kulaksiz, 2016). Other authors are the doctoral students and research assistants in the
Department of Industrial Design whose final course submissions are presented as exemplary
cases in this paper.

Throughout the course, the graduate students adapted and implemented the generative design
research tool (i.e. EC Guide) and the method (i.e. ERM) considering their design research
topics and related products or/and activities. They integrated these tool and method into their



design research to better understand sustainable design considerations derived from the
perspective of potential users, and to develop research directions for idea generation phase.
They also recorded their experiences and insights, and shared these with the course
participants via presentations and class discussions. These submissions included
observational, evaluative and reflective feedback from the graduate students and they are
presented in this paper.

Experience Chart Guide for User Observations

The EC Guide is a user observation tool that is particularly developed and assessed within the
design education context (Figure 1 & 2). It aims to guide design students while capturing and
documenting user observations as part of exploratory research to inspire and inform their early
design decisions. It helps them remember and pay attention to important considerations before,
during and after the user observations.

The EC Guide (Figure 1 & 2) starts with the empathy as a pre-observation stage conducted by
the students individually. This is followed by four main stages that are participant &
environment, observations, thinking aloud, and memories & dreams with the involvement of
the participant.
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Figure 1. Front page of the EC Guide.
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Figure 2. Back page of the EC Guide.

Empathy: The students explore the activity of inquiry to get familiar with it before the user
observations, and document their individual experiences. This familiarization enriches their
knowledge about the activity, its phases and context, and the related product(s) of focus that
would make them more attentive while observing the participants. The students can easily recall
their own experiences during the user observation by referring to this part and ask participant
her/his opinion about issues that they would remark during their own engagement with the
activity.

Participant & Environment: The students document their general impressions about the
participants and the activity environment. Although they are flexible about the type of
information to seek and express in this stage, they are advised to pay attention to the interaction
between people, objects and activities existing in the field of observation. Insights gathered in
this part help the students evaluate and analyse the observation findings within its context.

Observations: The students observe their participants while they carry out the activity of inquiry,
and document their insights on the timeline provided. They pay attention to and highlight activity
phases, perceived experiences of the participants corresponding to these phases, and feedbacks
that the participants receive from the activity environment.



Thinking Aloud: The students together with the participants go over the notes documented during
the observation to better understand their viewpoint. The students ask for clarifications and
explanations to understand the underlying reasons of the participants’ activity related behaviours.
The students also ask them to demonstrate the activity phases via enacting. By doing so, they are
able to take photographs for each activity phase and important details without the concern of
disturbing the natural course of the observation.

Memories & Dreams: The students interview the participants about their past experiences (i.e.
memories referring to complaints, accidents, appreciated qualities and alternative uses) and future
expectations (i.e. dreams referring to suggestions and further ideas) regarding the activity of
inquiry. By doing so, they gain more detailed insights from the participants that might be difficult
to receive during the previous stages. As the participants just experience the activity of inquiry, it
is easier for them to recall their earlier experiences and generate their future expectation by
reflecting on the whole process (Sanders & Stappers, 2012).

The students are also provided with a digitally editable EC Poster template as a presentation
medium of user observation findings (Figure 3). It has similar characteristics with the EC Guide,
and facilitates the communication of insights through a semi-defined layout. Within the content
of the course, the students were asked to conduct two user observations via the EC Guide
considering their specific research topic, and present their insights in the EC Poster format.
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Figure 3. The layout of the EC Poster template.



Experience Chart Guide as a Generative Tool

The graduate students evaluated the EC Guide tool and their experiences with it during user
observations, as they were required to develop it as a generative tool for gaining more insights
into user needs and preferences for their specific research topic. In order to proceed this process
effectively, they needed to think about it step by step from the recruitment of participants, the
distribution of the adapted version the EC guide as a generative tool, collecting the filled-out
generative tools, and to the analysis and presentation of the findings and insights from this phase.

First, they focused on a specific activity considering the findings from user observations. They
were advised to go through the limitations and challenges that they faced during user
observations, and highlighted them on the EC guide for further iterations. Based on our class
discussions in class, they developed insights, and incorporated these into their generative EC
Guide that they would develop.

The EC Guide includes a timeline that has generative research features in terms of its ability to
get people involved in the process. For instance, potential participants can easily take notes on
this timeline to reflect on and share their experiences. The visualization area in the original guide
aims to get feedback from the potential participants. These features can be enriched with other
alternative parts for the EC guide in order to prime the participants in the process, thus to provide
further insights through engaging them in the process more effectively (i.e. activity phases,
positive negative experiences and feedback). The EC Guide as generative research tool may
include different interconnected phases some of which can be experienced individually by the
participants, whereas some can be facilitated by the involvement of the researcher.

Considering the development of generative tool and the changes that the graduate students
embraced, they adapted the layout of the EC Guide and the EC poster template. Besides, they
enriched their generative toolkit by including necessary instructions. They also provided a
summary of their experiences, insights and suggestions while developing and conducting their
generative EC toolkit.

Experience Reflection Modelling

ERM, as a design research method (Figure 4) enables people’s involvement in the early stages of
the design process to help design researchers better understand people’s needs, expectations and
preferences regarding an activity and/or product through creating a medium for knowledge
transfer (Dogan, Turhan, & Bakirlioglu, 2016; Turhan & Dogan 2017, 2014).

Within the context of the course, the students developed a draft ERM toolkit and interview
schedule, and evaluated these for further development via focussing on the selected activity of
their research area. They used their toolkits and interview schedules for rehearsals to be held
during the class. The rehearsals are essential to get familiar with the ERM sessions, understand
the difficulties related to the conduct of the sessions, and enable students to assess and further
develop their ERM toolkits and interview schedules.
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Figure 4. The phases and components of ERM.

Developing the interview schedule: Interview schedule includes brief information for
participants, questions related to a lifespan of a product, and questions about additional features
and improvements regarding the product. The questions should be developed based on the design
considerations in the research brief. The format of the interview schedule should enable the
students to easily follow.

Developing the ERM toolkit and the drawing file: An ERM toolkit composes of 2D and 3D parts
which have the potential to represent particular components of a product category. Diverse and
various parts can be added as much as possible. However, the parts should represent abstract
forms, so that the preferences of the participant won’t be led by the aesthetic features of the parts.
In addition to the pre-defined parts, different materials such as play dough, coloured papers and
pens, fabric, wire, etc. can be added to meet the request of the participants. Putty-like adhesives
such as Tack-it, Blu-Tack or tapes are used to bring together the parts during the 3D modelling
phase. The main focus in the toolkit development is to provide diversity to enable the participants
to personalize the 3D model based on their preferences.

Conducting the ERM session: During the sessions, the student asks questions by using the
interview schedule, and the participant responds as she/he brings together the components of the
toolkit. Asking the reasons of the participant’s responses should not be missed, since these would
help the student make better interpretations from the ERM analysis phase. The sequence of the




questions may change in line with the responses of the participant. The student should encourage
the participant to use the toolkit while responding the questions. The student should not direct the
participant while helping the 3D modelling phase. When the participant adds parts to the model
and makes changes on the model, the process should be documented for the analysis phase of
ERM.

The Adaptation of the EC Guide Tool and the ERM Method
Case 1: Efficient use of Working Environment in Design Studios

In this case, the researcher explored the efficient use of working environment in design studios in
terms of model making process involving materials and tools. Their storage, transportation and
life-cycle in the design studio environment were observed and analysed related to sustainable
considerations such as effective use of materials and environment. Third-year industrial design
students, their design studio environment and design project processes were selected to be
explored.

The EC Guide as an Observation Tool: The brief of the EC Guide indicates that this tool can be
used for a specific product/activity for a short period of time. However, the research in this case
contains an environment, a series of activities within a system which are carried out in a long
period of time (over a few days), investigating students’ attitudes during model making process in
the design studio environment.

Due to the time limitation, observation stage was completed during the third-year industrial
design studio course hours; although, to observe the whole model making process continued at
least a week within and/or outside the studio hours. The EC Guide directs researchers to observe
activities step by step; however, this case does not consist of these successive steps. After
completing the observation stage, the researcher and participants came together, and passed over
the notes in the thinking aloud stage, which provided the researcher with the opportunity to
evaluate findings together with the participants. Due to the intermittent nature of activities, to
switch between these two stages became harder. In the last stage of the tool; while memories part
was like a repetition of the thinking aloud stage that the participants talked about their old
experiences, dreams gave them the opportunity to analyse their thoughts and create new ideas.
The EC guide was very effective in terms of organizing the observation process. The division of
the process into different stages helped the researcher examine the research area from different
views.
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Figure 5. The EC Poster for one of the user observations.

The EC Guide as a Generative Tool: While developing a generative tool, the EC Guide was

adapted and reformed in order to gather insights from the participants.

The layout and the content

of it were changed, and it would comprise of seven stages including project definition, project
process, model making process, definition of problems and suggestions for problems divided into
three: environment, actor and product/system (Figure 6). First and second stages were formed to
make participants familiar with the process. Next two stages were asked to participants to explain

their model making process and the problems being encountered in thi
stages aimed to incorporate suggestions into these problems, and their
sketches and diagrams.

2o

Figure 6. Adapted version of the EC Guide as a generative tool
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Due to the lack of explanations on the adapted EC guide, the participants could not complete it as
planned. Therefore, the adapted EC Guides were collected and revised, and the participants
refilled them. It is very significant and critical to make each stage clearer and more descriptive.
After the researcher went through the charts, the information gathered was reviewed together
with the participants, and the missing parts were clarified. This stage supported the findings, and
helped the participants rethink their notes. To arrange and categorize the stages of the activities,
and match those with the photographs effectively the EC Poster (Figure 7) was prepared.

This experience is more participatory-oriented, so that every detail needs to be considered
carefully. The researchers have no chance to interfere with the process. Making the participants
more willing to and comfortable with filling out this toolkit can lead to collecting deeper
information. Before the analysing stage, meeting with the participants is important to resolve
incoherent parts, and to make every detail clearer.
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Figure 7. Adapted EC Poster.

The ERM Method: For the ERM method, the research topic mainly focused on organising the
studio environment, model making tools and materials. Prior to the ERM sessions, interview
schedule and toolkit were prepared, and a rehearsal session was conducted during the course
hours. This process informed the researcher about how the process would work, and helped
her/him identify problems and reorganize the process accordingly.




One of the most difficult stages of the ERM method was preparing the toolkit for a design
solution which would not exist until now, so the toolkit was developed based on potential design
solutions. Therefore, generally various sizes of 2D forms which can be used in developing 3D
models were preferred (Figure 8).

Figure 8. The ERM toolkit (left) for Case 1, an example from an outcome of the session (right).

The participants were familiar with the topic, since they attended the first observation stage. The
researcher asked the participants to decide on their suggestions for a proper scale, and marked the
area on the wall with the paper tape, which became very helpful for the rest of the process. This
marked area was utilized for other solutions. The participants tried to find solutions in terms of
their past model-making experiences, and the ERM toolkit helped them recall their problems, and
express their needs. In addition, the plan of the studio environment was given to the participants
in order to foster their imagination, and help them provide their insights and suggestions more
effectively.

During the analysis stage, based on the sustainability considerations, including effective use of
materials, tools and environment, the insights and themes were arranged and their connections
were formed. For the poster presentation, many elements such as photographs, drawings,
quotations and graphical representation were used (Figure 9).
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Case 2: Lighting Practices in Kitchen Environment

The researcher, in this case, explored the lighting practices in kitchen environment to gain
insights into the users’ diverse needs, experiences, expectations and concerns related to electricity
consumption. Participants’ use patterns and insights were acquired and analysed in line with the
related sustainability considerations including resource effectiveness, clarity of feedback and
adaptability to user needs, preferences and use behaviours.

The EC Guide as an Observation tool: The researcher used the EC Guide as an observation tool

in two diverse households while participants performing activities such as preparing food, serving
tea and cleaning dishes. The empathy stage of the EC Guide enabled the researcher to recognise
the potential interactions and use patterns that need to be further explored through the actual
observations, and also to develop probe questions for more detailed participant responses. During
observation stage, as the main activity continued for a long period of time, the researcher
preferred to take photographs without interrupting the activity and explored these further in the
following stage. Thinking aloud stage complemented the observations, and revealed detailed




information about the participants’ concerns and insights that were difficult to receive solely
through observations. In memories and dreams stage, the data received from the participants was
quite detailed, yet often irrelevant to the main focus of the study. In the visualisation area located
in this stage, even the researcher tried to encourage the participants to draw, both participants
hesitated to visualize as they felt uncomfortable with the quality of their sketches. The design of
the EC guide, including interrelated phases, enabled an effective analysis process. The
documented data was easily transferred into the EC Poster (Figure 10).
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Figure 10. The EC Poster for one of the user observations.

As adapting the EC Guide, documenting the participants’ activity patterns and responses
simultaneously was often found difficult which might have been supported with voice recording.
The incorporation of the EC guide requires some effort from the researcher while facilitating the
sessions, yet the received data is quite detailed compared to conventional user observation.

The EC Guide as a Generative tool: As adapting the EC Guide as a generative tool, the researcher
reconsidered the main focus of the research and limitations of the previous phase. In that sense,
the guide was revised through including new phases (i.e. frequency and duration of use,
electricity consumption, etc.) and omitting (i.e. empathy phase) or combining others (e.g.
problem areas) to be able to capture the participants’ experiences and insights that would be
essential for the particular research. She also included a complementary semi-structured
interview session to probe into the participants’ statements documented on the tool. The adopted




guide was distributed to two participants to be filled out and returned prior to the interview
sessions to prepare an interview guideline.

The adopted generative tool has six stages including use environment, frequency and duration of
use, use experience, resource consumption, problem areas and design suggestions (Figure 11). In
the use environment stage, the participants were asked to take the photographs of the kitchen
environment, and note down the number, location and features of the existing light sources.
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Figure 11. Adapted version of the EC Guide as a generative tool for Case 2.

In the second stage, the participants were asked to track their lighting patterns throughout the day
and record the frequency and duration of use on separate timelines provided for each light source.
In the use experience stage, the lighting use patterns in the kitchen were documented as
performing a certain activity (e.g. preparing food). In the electricity consumption stage, the
participants were asked to visualise the intensive or unnecessary resource use in the related use
patterns defined on the previous stage. The aim of this stage was to explore participants’
understandings and their perception of resource use rather than evaluating their knowledge. The
problem areas stage questioned the lighting patterns leading to intensive/unnecessary resource
use while the final stage, design suggestions, asked for the participants’ design suggestions to
reduce electricity use resulting from the lighting behaviours.

The EC Poster format was revised to be able to present the findings and insights effectively
(Figure 12). The adapted toolkit and interview sessions required some effort from the researcher
and the participant, yet, the received data was quite comprehensive.
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After food preparation and eating, the participant enters the kitchen for short durations (e.g. tea setving,
washing fruits, packing the dishwasher, etc). In these phases only the L1 is turned on for a few minutes. In that
sense, the participant visualises the electricity use with small fluctuations.

It appears that L1 is the most frequently used light source with varying
durations whereas L4 s used less frequently but it remains on for longer
period of time.

L2 Is used with relatively long duration during dinner and cleaning up
the kitchen whereas L3 is the less frequently used one with a short use
duration,

The participant filled the chart simultaneously, yet tracking the dutation
and enabling collaborative use can be improved.
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thus additional light sources above the counter is required.

Even task related light sources improves the experience within the
kitchen, they need to remind the user to tum it off when not in use.

A light source above the hob & quite necessary for safety as serving tea
and etc. However, participant mostly uses L1 instead of the light
Integrated into the kitchen hood.

The location of the light switch for L1 is difficult to access.

Figure 12. Adapted EC Poster.
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Due to its size and brightness LED is associated
with intensive electricity use. Consequently, she
tries to turn it off immediately.

STRATEGIES
The participant concerns about the the electricity use resulting from the
lighting. Her father used to turned off the lights left on and this behaviour
pattern has been transferred and became habitual.

She prefers energy saving bulbs

DESIGN SUGGESTIONS
“If the counter is closer to the window, the use of lighting throughout the
morming can be reduced”
“The column between the kitchen and living room leads to intensive
electricity use through blocking the light. If the wall is removed there won't
be any need to use extra lighting
“The use of two light sources in the same environment might be
constrained. Yet, this might not be adopted by the users”
“The light source might include a motion sensor so that it turns off when
not in use”
“The accessibility of the fight switch might encourage its unnecessary use. It
might be difficult 1o reach or operate the switch,"
“If the counter is placed to make use of the daylight. the sunlight can be
stored and utilised as counter top lighting*
Being informed about the duration of ighting use would be effective. Yet,
1 would prefer to be informed about other household products consuming
Interse electricity in the same period of time”

The ERM Method: Within the context of the research, ERM was adopted through a scaled model
of a kitchen environment and one-to-one model of the light switches. Prior to the sessions, an
interview schedule was prepared encompassing use experiences, concerns related to the
electricity consumption and such to guide the sessions effectively. The 3D modelling toolkit was
prepared including materials such as cardboard parts, coloured pens, play dough, tape, tack-it,
acetate, and rope (Figure 13). Through a rehearsal session, the toolkit as well as the guideline was
revised (e.g. the ceiling with a grid-like structure to ease hanging lighting units, etc.).

Figure 13. The ERM toolkit (left) for Case 2, an example from an outcome of the session (right).



The sessions were carried out with two participants with the help of another researcher for audio
visual recordings. As engaging with the toolkit, the participants used the parts quite effectively
and even unexpectedly (Figure 13). For instance, the parts developed for the light sources (i.e.
tubular fluorescence lights) were used to support the main structure of the kitchen. The waffle
structure walls enabled the participants to create overall environment easily while the grid
structure of the ceiling allowed them to manipulate the environment quite effectively.

The video recordings were verbatim transcribed and interpreted to develop sustainability
considerations and themes. Later, the findings from the ERM sessions were transferred to a
poster through demonstrating the relations between the considerations, themes, insights and
images from the ERM sessions with specific time slots (Figure 14).

ERM I e LIGHTING PRACTICES AND ELECTRICITY
ANnalysis roste USE IN THE KITCHEN ENVIRONMENT

DEFINITION OF THE SUSTAINABILITY CONSIDERATION AND THEMES

Figure 14. ERM Poster presenting the findings from the sessions

Case 3: Interactive Prototyping Practice

The researcher in this case aimed to investigate skills, knowledge acquisition and storage habits
of industrial design students practicing open-source interactive prototyping tools. The structure

and the aim of the research were shaped in accordance with the sustainability considerations to

gain insights about the causes of material waste during the prototyping activity.



The EC Guide as an Observation tool: The EC Guide was utilized in the study with two participants
who were asked to make a simple interactive prototype of a product of their own choice. At the
empathy stage, the past experiences with the prototyping activity were documented by the
researcher to get familiar with the phases in order to develop the questions to be asked in the next
stages of the study. At the Participant & environment stage, the essential information about the
participant and the environment was documented. However, it was challenging for the researcher
to execute observing the environment, photograph-taking and question-asking procedures all at
once. During the observation and think aloud stages, most of the observation process went
flawlessly in terms of data collection, which provided considerable amount of data. Memories and
dreams stage was useful for visualising the participants’ experiences, expectations, and to
summarize all the cons and pros. The elements questioned in dreams section of this stage (i.e.
suggestions and further ideas) could be combined into a single area, since it creates some confusion.

The use of the EC Guide for user observations allows the researchers to gain reasonable amount
of key data which was extracted from the participants (Figure 15).

ACTIVITY OF FOCUS

Prepare to Prototype

The Last State of Arduino Checking the Code Red LED Blows up

Prototyping is Completed

Time to Pack Up

The work table is prepared
since Arduino requires

sufficient area to be worked

on (because of various
electronical components).
A component box, a
component bag, and
computers are also located
on the table. Cigarstte butt
is present on the table.
There are still a few

things which is not required
for Arduino.

PARTICIPANT & ENVIRONMENT

The lid of the

While

box is opened by the
participant. The state of the
circuit is investigated to
make sure the integrity of
arrangement of
components. A breadboard
and a pair of LEDs are taken
out of the component box.
A smaller version of arduino
is also present on the table.

components are still present
on the table, participant
heads towards computer
to review the last code he
written down. Some
changes are applied. It
seems that the participant
is unable to use both hands
comfortably. Possibily
because of the circuit on
the table.

he participant is experienced Arduino user.
ale, 26 years old PhD Student.

He prefers to stay at home rather than studio

at the

1 the work he does.

arts.

y for

purposes. The work table is employed for all

When required, he prefers to visit Konya
Sokak to buy electronical components. How-
ever, he never asks other people for spare

The Red LED blow up after
some modification made
on the Arduino Code. The
reason was stated as
misuse of certain
electronical component.

It is also stated that some
components are similar to
each other in terms of their
visual qualities. The red
LED is replaced with green
one while the blown away
LED goes to trash bin.

MEMORIES

- There are various parts with same function,
which makes it hard to follow tutorials on the

nternet.

- LED is blown up because of the legibility of
he numbers on the breadboard.
- It is hard to achieve physical
nd coding at the same time.
+ When parts are classified and stored in a
proper way, it becomes much easier to reach
he desired components and keep the
nventory information up to date.

The interactive prototype
tested by the participant
and the circuit is ready to
faunch. The Arduino
Microprocessor is safely
removed from the
computer. The up to date
code is saved on the
computer. The unused
components are still present
on the table.

After the completion, the
components were randomly
put back to the bag. The
finished circuit was put to

a box carefully. The box
contains other components
as well. The component box
and the bag is left on the
table.

DREAMS

- He wishes there would be a system where it
is impossible for people to wire components

mproperly (like a magnetic attachment).

- He wishes a system where there is a stand-

ard, which means, there is only one type of

for each function

- A bag specifically designed for arduino and

Figure 15. The EC Poster for one of the user observations.

The EC Guide as a Generative tool: The EC Guide was flexible to adapt for the research topic of

ts components.
- A way to avoid breaking of jumper cables
hich are attached to Arduino.

inquiry. It also allowed the researcher to improve it considering the previous phase to fit the
needs of prototyping activity. The adapted tool (Figure 16) was utilized in the study with four
participants, all of which were third-year industrial design students. All of the stages in the



adapted tool included clear explanations of how they should be completed. Activity timeline stage
included three different timelines grouped and presented together, which were physical, phigital
and digital, as they represented different aspects of prototyping activity. Phigital is a new word
which is a combination physical and digital, since particular prototyping activities can be both.
Positive, neutral and negative signs were advised to be used as bullet points to understand simply
how they feel about a certain phase. Furthermore, follow up talk stage was added to replace
memories & dreams stage, to elaborate more on the study conducted with the help of the
researcher, after the earlier phases were completed by the participants individually. The
participants were encouraged to take photograph, which led the researcher to collect more data
from that particular prototyping activity.

Interactive Prototyping
Practice Guide 1

Figure 16. Adapted version of the EC Guide as a generative tool for Case 3.

In this stage, the participants had the opportunity to visualize their experiences and ideas with
simple sketches, most of the points were made clearer with verbal explanation.

The ERM Method: Before starting the ERM sessions, the models of the essential standard
components, storage units, tools and a laptop computer were produced for the participants so that
they could transform them whichever they preferred (Figure 17).




Figure 17. The ERM toolkit for Case 3.

A voice recorder, a camera and a video recorder were used for the sessions for audio-visual
recordings. Pens, tape bands, adhesives, cutting tools and many other transformation tools were
utilized during the sessions for the participants to modify their models by the toolkit, to show
where the problems are, and the key points of how the enhancements can be made.

Two participants were volunteered for the sessions to be carried out. One of them was a doctoral
student, while the other one was an undergraduate student, both were experienced about the
interactive prototyping.

The participants were reluctant to make any changes on their ERM models, since the
components/parts of the ERM toolkit were designed in a very detailed way. Interestingly, the
participants were willing to complete an interactive prototype for the activity, which was not the
main aim (Figure 18).

One of the most useful toolkit element in the sessions was the waffle structure which helped the
participants create separators, boxes, and even prototypes in a much faster fashion than a standard
planar element.

Figure 18. An example from an outcome of the session: a prototype and an attachable storage unit created
with the toolkit.



In the analysis part, the key insights and solutions provided by the participants were rephrased.
Main research themes were generated according to the data extracted from the sessions. The
presentation board (i.e. ERM Analysis Poster) was developed around three different strands of
the main research considerations which were storage practices, skills and knowledge acquisition
and waste/leftover materials and/or parts (Figure 19). The insights and solutions gathered from
the analysis of the sessions were placed on the board and connected together when related to
another insight, solution or consideration.

WASVl LT VIR

Figure 19. ERM Poster presenting the findings from the sessions.

Conclusions and Insights

The integration of the generative tool and method into the ‘Generative Design Research for
Sustainability’ course would enable the educators to understand the potentials of the adaptation of
EC Guide and ERM, and further develop the course accordingly. This experience would also
encourage the graduate students to adapt diverse tools and techniques, and to develop their own
methodology in their future design research projects.

Using templates for the adaptation of tool and method (i.e. EC Guide and ERM) appears to be
helpful and engaging for the students. The Experience Chart part in the EC Guide mainly follows



a linear process which is effective for more specific activities (e.g. brewing tea, coffee, baking,
grilling, etc.). The adaptation of EC Guide appears to be particularly difficult for the research
topics to be explored in the long run — such as activities and tasks involved in design studios for
the duration of a design project.

The adaptation of EC Guide led to the alternative and new stages to be included in this tool such
as model making processes and design solution areas for the first case, resource consumption for
the second, and physical/digital prototyping stages for the third one. Encouraging the
participants to take photographs for documenting their experiences was somewhat challenging for
the researchers, and alternative means of doing this could be searched — such as uploading images
to blogs or online platforms while considering the confidentiality issues (e.g. restricted or private
access of collected data). Areas for visualisation on the adapted EC Guides pose also challenges
for the participants with no or limited skills for sketching and/or drawing. In that case, the role of
researcher would be more prominent in facilitating and helping with this process.

The participants in some cases required further clarification for some of the components of the
adapted EC Guides, which led to further revisions in the research phase. Within the time
limitation of the course, the researchers were only able to understand and experience initial
constraints of the EC Guide tool and the ERM method, which could be further explored with
additional researches or pilot studies.

For the ERM adaptation, the researchers developed very detailed and thoroughly designed
toolkits involving many parts which could be tailored to the participants’ needs and preferences
for personalization. The development of the toolkit can be considered as a lengthy process, and
for educational learning goals and outcomes, this process could be planned as a teamwork, or
some of the components can be co-developed and adapted through a more collaborative
approach. Some toolkit parts, for instance the waffle structure, was mutually incorporated into the
ERM toolkit by diverse researchers, which would show that a pool or an online platform for
sharing ERM toolkit could be created for studies focusing on diverse areas. This might also
decrease the number of toolkit parts remained unused. The researchers also needed help while
conducting the ERM sessions in terms of audio-visual recordings. As different areas in the room
were used throughout the ERM session, the angle of the cameras required to be changed
accordingly. For that reason, these sessions should be planned and organized comprehensively in
advance.

The adaptation and incorporation of these engaging EC Guide tool and ERM method into the
course schedule led to a very intensive but productive process for the graduate students, which
could potentially help them plan and facilitate their future researches through adapting a more
participatory and generative approach.
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