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ABSTRACT

EVALUATING AN ADOPTION OF OPEN SOURCE TOOLS IN
INDUSTRIAL DESIGN EDUCATION

Open source tools can support industrial designers to follow technology and trends
easily. If industrial designers start using open source tools in their design processes, they
can overcome difficulties, and make the process easier. The first step of research showed
that industrial design students have the difficulties in the specific tasks of design process
such as design presentation, design research, design decision, concept generation and
design documentation. In addition to difficult tasks, reasons of difficulties were also asked
to build a connection between open source tools and the solutions of difficulties. In the
second step of research, students’ approaches for open source tools’ use were analyzed
with presentation and feedback session. However, taking feedback with a questionnaire
were not enough to analyze their approach. For this reason, three different studies were
designed to find the most effective way to see how industrial design students use open
source tools in their design processes. The first two studies were accepted as pilot studies
which were re-design workshop and open source tools’ usage in industrial design studio
courses. Due to limitations and insufficient outcomes required the third studies which are
simulation of open source community. The study aimed to create an effective environment
which offers an experience of open source tools with all the elements such as source,
sharing, contribution and community. Introduction to Design Thinking Course’ students
participated the study in Industrial Product Design Department at Istanbul Technical
University. They shared their term project as open source and open source community was
created in the classroom. Thus, difficulties of students in the design process were aimed to
overcome. The results indicated that students overcome difficulties of “Finding
inspiration”, “Express concept correctly and quickly”, “Changing and developing ideas”
and “Decision skills”.

Keywords: Open Source, Industrial Design, Education, Community, Adoption



OZET

ACIK KAYNAK ARACLARIN ENDUSTRIYEL TASARIM EGITIMINE
ADAPTASYONUNUN DEGERLENDIRILMESI

Acik kaynak araglarin kullanimi endiistriyel tasarimcilara teknoloji ve trendleri
takip etmelerinde yardimci olabilirler. Endiistriyel tasarimcilar agik kaynak araglari tasarim
siireclerine dahil ettiklerinde siire¢ boyunca karsilastiklart pek ¢ok zorlugun iistesinden
gelebilecekleri gibi siireclerinin de daha kolay gececegi ongoriilebilir. Bu aragtirmanin ilk
adimi endiistriyel tasarim Ogrencilerinin tasarim sunumu, tasarim arastirmasi, tasarim
kararlari, konsept gelistirme ve tasarim belgelendirme gorevlerinde zorlandiklarini
gostermistir. Bunlara ek olarak, bu zorluklarin nedenleri de agik kaynak ara¢ kullanimiyla
baglant1 kurmak amaciyla ayni1 asamada arastirilmistir. ikinci asamada ise 6grencilerin
tasarim siireclerinde agik kaynak araclarin kullanimina olan yaklagimlarini anlamaya
yonelik sunum yapilmis ve geri doniisler ikinci bir anket yardimiyla alinmistir. Ancak
anketle toplanan veriler konuyla ilgili yaklagimlarinin gegerliligini 6lgmek i¢in yeterli
degildir. Bu amagla, ikisi pilot calisma olmak iizere ii¢ calisma yiiriitiilmiistiir. Pilot
calismalarin ilki tekrar tasarim, ikincisi ise stlidyo projesi siiresince araglarin kullanimini
amaglamistir. Ancak gerek siirlamalar gerek yetersiz ¢iktilar nedeniyle {iglincii ve asil
olan calisma tasarlanmistir. Bu ¢alismada acik kaynak topluluk simiilasyonu olusturmak
amaglanmistir. Boylece 6grenciler agik kaynak araclar: biitlin bilesenleriyle yani kaynak,
paylasim, topluluk ve katki saglama ile birlikte deneyimleme imkani bulabilirler. iTU
Endiistriyel Uriin Tasarimi boliimii Introduction to Design Thinking Course (Tasarim
Odakl1 Diistince’ye Girig) dersi 6grencileri ¢alismanin bu bdliime katilmiglardir. Dénem
projelerini agik kaynak olarak paylastilar ve agik kaynak toplulugun simiilasyonu
olusturuldu. Boylece 6grencilerin tasarim siirecinde karsilastiklar: problemlerin listesinden
gelebildikleri goriildii. Calismanin sonucu, 6grencilerin “ilham bulma”, “konseptlerini
dogru ve hizli bir sekilde aktarma”, “fikirlerini degistirme ve gelistirme” ve “tasarim
karar1” gorevlerindeki zorluklarin iistesinden geldikleri goriilmiistiir.

Anahtar kelimeler: agik kaynak, endiistriyel tasarim, lisans, komiinite, adaptasyon
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CHAPTER 1

INTRODUCTION

1.1. Definition of Problem

Industrial design studio course is compulsory in each semester. This course aims to
make industrial design students gain the specific skills about design presentation, design
decision, design research, concept generation and design documentation (Chen, 2015).

Industry develops day by day as much as technology, and it needs employees who
track technology, learn and apply it to industry. However, industrial design graduates are
mostly not trained to track and adapt technology this fast. Being open to learning new
technologies and following trends with designer perspective can be advantageous for
industrial design students in addition to school education. Moreover, the curriculum of
industrial design departments have already included many standard courses and busy
schedules based on their capacities, so these may not allow adding new courses as much as
that that technology develops.

Industrial designer Ronen Kadushin mentioned open design for the first time as a
term (2004). When he started to work on the open design, he noticed that many other design
areas like graphic design, game design, etc. use the internet to support their creativity.
However, there was no sign from industrial designers about using the internet to support
their works. Except that, they are looking for reference knowledge. In society, people are
divided into categories like tech-savvy or social ones. Open source tools aim to build
interaction between these two sides, while people gain other side’s perspective. Besides, it
requires not only technical skills to use technological tools but also social skills to use
communication tools. In addition to this, similar aspect is available in education, too. For
example, a media student can take degree without producing anything or make any product
by her/his own, or spend all time playing a game without trying making or learning to make
a game (Stikker, 2011). Industrial design is related to production and making as a profession.
ID/IDP studio courses as the most similar course to professional practice, so students learn

to practice their profession in these courses. Due to this relationship between professional



practice and production, courses in the industrial design department may be the place where
students can gain these skills.

While development speed of technology increases day by day, openness is one of the
trends. In openness, users are also developers, so technology starts to evolve for who use it.
There are many tools and platforms which are maintained by open source philosophy.
However, limited use of them by industrial designers does not allow to evolve them for
industrial designers. Furthermore, issues of today’s world are more complex than solving by
designing form and function of a product. New skills and new areas of design such as
interaction, service, and experience should be embraced. Today, from toaster to wall switch
are all working by communication modules. Thus, industrial designers need to learn
microcontrollers, processors, actuators or sensors. Programming, interaction, and human
cognition are skills which industrial designers should have as much as drawing, forming or
molding skills. Moreover, knowledge of social and behavioral sciences, experimental
design, some statistics, rapid prototyping and user testing are the must. In addition to the
need of change, current courses or subjects cannot be added industrial design curriculum
directly, because it has own unique requirements. Furthermore, the main components of
design should not be neglected, and still, its artistic side is important. There is need of
industrial designers who are not scientist or engineers (Norman, 2010). At this point,
industrial designers may get benefits from open source tools to learn these new skills, and

contribute their design process as much as open source tools itself.

1.2. Objective of the Study

Obijectives of study can be listed as following:
The introducing term of open source to industrial design students, and showing them use in
their design processes.
Designing the way through workshops make industrial design students contribute open
culture and make them engage students and open source community.
Evaluating students’ design process while they are using open source tools to understand

impacts of them.



1.3. Research Questions

To reach the objectives which were mentioned in previous part to solve defined
problems, following research questions are built:
How should industrial design students be introduced to open source?
Which stage of the design process are needed to be supported by open source tools?
What is students’ approach to using open source tools in their design process?
How can design students engage with open source tools and community?
What are the results of open source tools used by industrial design students in their design

process?

1.4. Research Methodology

In this study, to create adoption of open source tools into industrial design education,
the first step was analyzing difficulties in the design process of industrial design students.
Then, solutions with open source tools are offered to students to support the engagement
between them and the tools. After that, the most effective way of teaching open source tools
was searched through pilot studies and primary research. For these purposes, quantitative
and qualitative methods are used together.

As seen Figure 1, after data analysis of questionnaires, the little lecture is designed
to introduce the open philosophy and its tools to industrial design students. According to
gathered data in the feedback session, pilot studies were made to reach the best environment
to observe students’ use of open source tools. Then, primary research which is a simulation
of open source community was designed.

In this study, both quantitative and qualitative methodologies are used to develop
research. As the first step of research, the quantitative methodology is followed with survey
method to collect data from the student. The survey is prepared to learn difficult tasks and
their reasons for industrial product design students and their awareness about open source

tools. In the second phase of the study, qualitative methodology is followed to take feedback



on the proposal of open source use in industrial design studio course with case studies. The
simulation is followed as a qualitative methodology with mostly observations and taking

verbal feedback.

Questionaire

l

Data Analysis Results
of Questionaire /r
/ \] Workshop
Feedback T

Lecture
Session

\ / Workshop Design

Data Analysis

of Feedback % Pilot Studies
Session

Figure 1. Map of Research Methodology.



CHAPTER 2

LITERATURE

2.1. Definition of Open Design and Terms

The term of “open” was seen since the late of the 20" century as a response or
resilience to the division of labor which was seen more aggressively through the progress of
industrialization. It means each person has knowledge and practice about only one specific
task. The internet caused differentiation in this situation. With it, people reached more
knowledge and discovered beyond their education at schools or tasks in the job. Moreover,
they started connecting and interacting with others, also share many things like knowledge
feelings, experience, etc. The first, copyrights violated easily; then common was included to
the world to limit the accessibility of user engagement and manipulation of everyday things.
As a result, open become resistance and a move to reclaim the user's access to the everyday.
The words of Make Magazine “if you cannot open it, you do not own it.”. As noted by
management theorist Micheal Avital, there is a general mega-trend which has been shaped
by open ideology. This mega-trend is called as “The Rise of Open-X” where everything is
almost open before produced exclusively by professionals (Avital, 2011). In Avital’s logic,
not only software and hardware, but also culture, society, and consumption can be open.
Subcultures give acceleration to this approach like hacker culture, as an example Urban
Exploration (Ninjalicious, 2005). Today, people live in the free market environment.
However, even this times, daily life and its environment look like closed and locked. Thus,
open ideology in a reaction to this life and its environment.

Open ideology causes to form new markets and new opportunities for collaboration.
In addition to these, it produces new activity types like zeitgeist, modern modes of
production. Open ideology also merges another line of development in the area of design
which engaging users with the design process. This involvement is named as co-design or
co-creation. There are two types of user involvement; the first one is unpaid and

unrecognized labor like IKEA, and the second one is designing together, more user. The



second type may cause problems like that designers do not take responsibilities for specific
feature or design and may say that “user wanted that.”.

In addition to art, dark matter is used as a term which indicates contributions of
amateurs with production activities to the economy. The Internet offers a collaborative
environment and knowledge exchange. As noted by economist Benkler, the dark matter of
our economic production universe is affected by immaterial and collaborative labor and
information and social production (Benkler, 2006).

The ruling class seeks always to control innovation and turn it into its ends, depriving
the hacker of control of her or his creation, and thereby denying the world as a whole the
right to manage its own development (Wark, 2004).

The term of open use as a mean of better, cheaper and faster. The base of openness
is accessibility which means people can access to view, modify and use of something. People
should share content of something to view by other people. Also, labor sharing refers to
modify and to share ownership of something refers to use (Avital, 2011).

Internet gave momentum to open design and its other elements like open innovation,
open source hardware, software, etc. because it makes sharing possible from anywhere and
easier. Sharing supports to accessibility, so does openness.

There are some differences between open innovation, open source, and open design
which explained Avital's table of Archetypes of Open-X regarding value proposition and
thrust, core openness and facet and prime actors.

Value proposition and thrust are about to how open-x is functioning. Open innovation
is based on the distribution of knowledge. Leaders of industry use open innovation to find
the best idea from the sources from inside and outside to make their business better. This
requires making boundaries disappear between the company and outsources so that
knowledge can flow between them. In open source, the main function is developing together
which refers to the distribution of development. Anyone can contribute to a source with his
or her knowledge and experience; it is ended with building something together. Third open-
X is an open design which has characteristics of distributed manufacturing regarding value
proposition and thrust. In open design, consumers are not dependent on companies,

producers or others; they are interested in fabrication directly.



Each of open innovation, open source, and open design refer to one of the steps of
accessibility which are a view, modify, and use. These three explain the capability of each
open-X. The capability of view belongs to open innovation, because of transferring
knowledge. In open source, people modify the source which was modified by previous one,
so its main capability is a modification. Use is emphasizing the open design, because it
includes using tools and producing something.

Table 1. Archetypes of Open-X (Avital, 2011).

Open Innovation Open Source Open Design
Value Distirbuted Distributed Distributed
Proposition Knowledeoe Development Manufatcuring
and Thrust
Core L =

View Modify Use
Openness
Facet
: S Developer
Prime Organizations ‘ S S .
Communities Consumers
Actors
A — — —

Prime actors explain which open-x is influenced by which actors. All open-x has
relation with each actor, but one of them is more influential to function it. Organizations are
the prime factor for open innovation, due to their aim of using knowledge to do better
business, and building a bridge between internal and external sources. Because its
contributors shape open source, so its prime actors are developers. While designer should be
thought as a prime actor of open design, also consumers are another actors of open design,
because consumers do distribution and manufacturing of design, even though design
blueprints are produced and released by designers.

In history, movements for design started with industrialization, then followed by post
industrialism with global settings and finally mass customization and open design. In the
end, these make amateurs engage with design and do it yourself culture. In addition to the

new form of design, a new form of labor is another result of this era.



The starting point of open was with open source software as the most known form.
This form contains a distribution of software freely and using developers’ collaborative skills
to the program. As Eric Raymond said, “Given enough eyeball, all bugs are shallow.”. In
addition to fixing bugs, open source software succeeds collaborative projects like LINUX,
or GDL, etc. According to (Scharff, 2002), open source (OS) has no single definition, but
some certain characteristics make the source available for any system and open to change
who wants to make. Due to the prevalence of open source software, another definition of
open source is software code which can be copied freely, redistributed and modified by users.
There are three components of OS as collaborative innovation: knowledge sharing, ongoing
contribution, and distribution. If the active contribution is explained regarding software, it is
producing codes and modification them. In addition to it, providing feature list, reporting
bugs, and distributing to others are defined as a passive contribution. The second component
of OS is knowledge sharing which has three subcategories: knowledge dependence,
knowledge independence, and knowledge interdependence. If one of the contributors has a
lack of knowledge to succeed the task, then knowledge dependence can be mentioned. In
knowledge independence, each user can access others’ knowledge. As a last sub-category,
knowledge interdependence mean that contributors share their knowledge and collaborate
with each other actively (Messica, 2009).

Open source hardware or software has many benefits like
e Source codes are available online and user-friendly, so customers can easily use them and
modify according to their needs.
e Customers can reach software which they need free of charge, and also they are aware of
software design, utilize it easily.
e When a user of open source software or hardware make any changes or development on
it, they upload, and it may help to other users.
e In open source culture, there is no restriction for any design. The user only needs to use
design, all details and information are available freely if the user wants to make any change
or development.
e Many users can use the same thing at the same time, and they can share their experience,
and their development on it (Trivedi, Vijay, & Awad, 2013).



Open innovation is another form of open. It also defines as the democratization of
innovation. This form encourages people to be creative and solve problems with the hands-
on method. Users and production process are connected to produce quickly and more
dynamically, so user-generated products were formed. Crowdsourcing (Howe, 2006) is
another form of similar approach which is opening a specific task to contribute by people.
All these are results of networking economies which are developed or developing with
working the same logic as outsourcing of industrial labor. Also, the internet and increasing
velocity of spreading globalization were an impulsive force for all these.

Open design is the reflection of a new way of thinking. Developments in the last few
decades lead to this new way which includes collaborative networks. When the world started
to change, it affects daily life and causes new developments in domestic design. New design

terms refer to fix bugs and old failures here.

“Open design is a catchall term for various on- and offline design and making activities. It
can be used to describe a type of design process that allows for (is open to) the participation of
anybody (novice or professional) in the collaborative development of something. As well as this, it
can mean the distribution and unrestricted use of design blueprints and documentation for the use by
others.” (Tooze et al., 2014, p. 538).

Not only software but also hardware was affected by an open movement which is
Open Design. Besides, manufacturing techniques were affected by open design, too. In the
last decade, these effects gained momentum. Amateur users were defined as prosumers
because tools usage moved from factories to the hand of amateurs (Toffler, 1980). A new
generation of designers today may not feel alienated from open software of open design.
Open is the ideology of our time. However, the proximity of young generation is feeling
material with their hands. Moreover, they are willing to use functional tools of software and
programs as well as their creative outcomes, and this makes them blind to the protocols and
hardware which make openness itself possible. This is the irony of our era (von Busch,
2012).



Table 2. Existing terms which are related to open design (Tooze et al., 2015)

Term

Definition

Co-creation

the generation of anything by more than one person.

Co-design the design of something by more than one person.
Open being open to and seeking out contributions of others outside of
Innovation an organization for the purposes of bringing in new ideas.

Open Source

the open sharing of design information or knowledge by an

Innovation organization with collaborators as part of open innovation.
a set of plans and instructions that enable others to make use
0 Des; of the design information in making or modifying the ‘design
S pler}[. GS1EN solution’ without restriction. A design solution is something
olution that can be acted on directly and in the context of physical
things, be made.
n Desien any contribution, in any format, to a design process that is
Open Desig ¥ y gn p
Contribution made available for use by others without restriction.
Oven Desion the development of a design solution or solutions that are
Prpocess g created by the input of open design contributions and results
in an open design solution or solutions.
gpe.“ ) engaging in the design of anything by an open design process.
esigning

Open Design
Project

any project that follows an open design process
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2.2. Development of Open Through Projects and Products
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Figure 2. Timeline of Open-X (Aykul, 2016)



The earliest example of openness belongs to open source with UNIX which is
multiuser and multipurpose operating system developed by Bell Laboratories. It was mainly
developed for software developers. The project was started at the end of the 60s, and it
became popular in 80’s. The main role behind its popularity, especially in an academic world,
was its openness. It could be used in any scientific area for calculations, database and many
other functions (UNIX, 2016).

The open publication of designs, in the form of plans and instructions, and is not a
new thing. In 1971, Italian industrial designer Enzo Mari began a project that rebelled against
what he saw as the shallow and status-driven product design being created by his
contemporaries for mass manufacture. Autoprogettazione, which roughly translates as ‘self-
design,' is a set of instructions for 19 pieces of self-made furniture (Mari, 2002). Mari offered
the plans for his wooden furniture to anyone who sent him a self-addressed envelope. In
effect, they were free except for the means of delivery, which can be seen to be comparable
to paying for internet access when downloading open designs online. Mari’s work can be
seen as an example of democratizing access to the work of designers, in that he considered
accessibility, tools, and materials that are available to the average person and that the
products were within their capabilities to construct (Tooze et al., 2015).

In 70’s, Richard Stallman started working at MIT Artificial Intelligence Laboratory,
there was a computer which was worked with the open operating system, they did not use
open as a term at those times, but research group and Stallman were named as hackers to
make systems developable and open to making changes. They used the name of hacker as a
person who loves programming and makes changes on it. Also, free software was another
term for them. However, free did not mean to no price; it referred to the word of independent.
After changes in laboratories, people started used completely closed system computers.
These were modern computers for the public, and when anyone bought one of them, then
they should have signed and non-disclosure agreement. It meant that no one could help their
neighbor if there were any trouble. Then, Stallman quitted his job at the university to develop
free and open processes for any coding language to prevent that university could take his
work as its own and limited publishing his work. A project of GNU was started in 1983, and
it means that GNU is not UNIX. It aimed to provide freedom of copying, developing,



redistributing and modifying of software for all computer users. In 1993, GNU will have
reached to success with LINUX (Stallman, 1999). Free Software Foundation (FSF) was
found to support a project of GNU as a civil society organization (CSO) in 1986 by Richard
Stallman. The organization aims that everyone can use the free operating system and software
on his or her computer in works or personal life. According to FSF, if people want to modify
and share software which they are using, then software should allow this.

OpenOffice.org was established in 1999 by German Company StarDivision which
was acquired by Sun Microsystems for $59.5 million. The purpose of austerity to buy
Microsoft Office for 42000 staff (Hillesley, 2012). In 2000, the company made source code
open to building open source development community and offer an open and free alternative
to MS Office. It became default office software for LINUX users, and by 2004, it achieved
14% market penetration. Moreover, OpenOffice.org had already reached irreversible
installed user base (Casson & Ryan, 2006).

Creative Commons (CC) was founded as a founding in 2001 with the help of the
Center for the Public Domain. In 2002, the first copyright licenses were published for free to
public use. Its functions are similar to FSF GNU GPL, but CC is not for software developers.
It aims to protect artists, designers, engineers, makers, etc. while making their works more
accessible. Furthermore, CC has a project of the lowering barrier which affects scientific
studies negatively to make data and materials more accessible and easier to find and use for
research. Another lowering barrier work of CC is for education materials, and with this work,
the aim is providing sharable and reusable education material. Between 2003 and 2005, the
number of licenses was increased from 1 million to 20 million, and according to the last
released number in 2009, there is 350 million CC (Creative Common, 2016).

Scratch provide the visual environment and online community to the fact that people
can write their code, stories, make animations and share them with others as seen Figure.
Scratch encourage young people to think more analytical, creative and systematical, and also
work collaboratively. It is a project of Lifelong Kindergarten group at MIT Media Lab and
was started in 2002. The 2" version of Scratch which is used today was released in 2013.
Until now, over 17 million projects were shared, more than 13 million users were registered,

approximately 100 million comments were posted. The target user is 6-14-year-old children,
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but many adults use Scratch as an educator, parent or just for personal needs. Scratch gives

the idea of co-creation and sharing to children (MIT, 2016).
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Figure 3. Scratch's visual developer environment (MIT, 2016)

SparkFun is an online retail store which is founded in 2003. However, there is a

difference between SparkFun and any other retail stores. The difference is SparkFun releases

all electronic pieces as open source. They noted that "open source tech encourages innovation

and creativity while helping empower individuals to build the projects they want.".

Employees of SparkFun are also customers of SparkFun at the same time like an artist,

designers, makers, craftsman, etc. In addition to the online retail store, SparkFun has a

department of education which provides tutorials and online classes to educate individuals

(SparkFun Electronics, 2016).
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Figure 4. Arduino Scheme (Arduino, 2016)

Arduino is open source hardware which enables to make anybody interactive projects
with electronics thanks to easy to use boards. Arduino can turn inputs which are taken by the
environment by sensors into outputs like actuating motors or blinking a LED. Arduino is a
microcontroller which can be programmed by Arduino IDE. Users can build thousands of
projects from everyday objects to complex scientific instruments. Due to its simple and
accessible user experience, from beginners to professionals use Arduino to make their
prototypes. Thanks to the worldwide and multidisciplinary community, there are many

example projects and users to help new ones (Arduino, 2016).

sender nterprater

Figure 5. RepRap component structure (RepRap, 2014).

RepRap aims to offer a set of instructions and bill of material to build a manufacturing
machine like 3D printing. The difference of it is to use another 3D printer to build a 3D
printer. RepRap is an open source community project and the first in the 3D printing area. It
offers low-cost 3D printers for the first time. As seen in Figure 7, RepRap’s structure is

mainly separated into four different areas which are software, electronics, mechanics, and
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extruder. The software is developed regarding CAD tools, CAM tools, and Firmware.
Electronics parts are also listed according to their features places where users can supply
them. In the extruder part, not only mechanics or electronics are considered, but also

filaments are considered (RepRap, 2016).
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Figure 7. Instructables sample project page. (Gupta, 2016)

Instructables was a web platform where people can share their creations, explore and
contributes others’. It was founded by Autodesk in 2005. As seen in Figure
6, people can find any instructions about many areas such as food, home, craft, and

technology. When a person shares own creation, there is a bill of material, instructions,
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visuals of production or assembly, video in Instructables page. Moreover, how many people
also made it, and their feedbacks and problems are placed on the page ( Figure
7).

Make Magazine is also founded in 2005 by Maker Media. The aim was connecting
makers with each other’s, products and services. Maker community grows day by day, and
they should bring a DI'Y mindset to technology. Maker magazine contains much knowledge
about makers and their projects regarding creativity and technology ( Figure 8). It also
supports the transformation of innovation, culture, and education by maker movement. Not
only with magazines, but also with getting started guides and kits aim to teach technology to
makers (Maker Media, 2016).

ELECTRONICS - WEARABLES * MICROCONTROLLERS
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Figure 8. Make Magazine February 2015 cover (Advancertech, 2015).

Thingiverse is another web platform which people can share their design of 3D
printable things, discover and make others. It is the world’s largest 3D printing community.
The aim is encouraging people to create, mix things and make their needs by 3D printers.
The platform wants to engage novice and professional users of 3D printers with spirits of
open, so all design is licensed under CC. Even Thingiverse was founded before Makerbot;
it is run by Makerbot (Thingiverse, 2016).
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CUUSOO brick is a crowdsourcing platform which offers instruction building
service. The designer of model summits design, if it gets more than 100 votes, then CUUSOO
publishes its instructions. The platform is the first consumer-generated brick community with
crowdsourcing and funding features. After a design takes 100 votes, they are started selling
on Bricklink MOCShop (Cuusoo, 2016).
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Figure 11. Makerbot v1 3D printer (Makerbot, 2012).

Makerbot is the first company which offers affordable and accessible 3D printer for
everyone because founders of the company believe that everyone is an innovator. The
mission is democratizing manufacturing and offers an alternative to consumerism. The first
working prototype was made in 2009, and next year, the company participated in Consumer
Electronics Show as the first 3D printer company. In addition to 3D printer manufacturing,
MakerBot also runs Thingiverse as the largest platform its area as mention before (Makerbot,
2016).

In 2009, the car manufacturer Fiat launched a co-design platform to crowdsource and
develop concepts to imagine the car of the future. Between August 2009 and October 2010,
over two million people in 160 countries visited the site and more than 17,000 ideas were
submitted to the Fiat Mio website (Creative Commons Australia, 2010). A team of
professional designers and marketers at the Fiat Style Centre in Brazil then utilized the site
to interact with people via chat rooms, gaining an understanding of their insights, desires,

needs and criticisms.
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Figure 12. Fiat Mio first crowdsourced car of Fiat (Ennomotive, 2015).

The information released would not enable a person or company to make a facsimile
of the Mio; there are no schematics or a bill of materials published to enable fabrication by
others. However, the conversation surrounding the ideation and feedback process coupled
with the specifications of the 3rd-generation concept car (FCC I11) would allow others to
draw rich conclusions and gain insights into what people want from a future car (Tooze et
al., 2015).
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Figure 13. a Crowdsourced icon of Fiat Mio (Ennomotive, 2015).
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Figure 14. GRABCAD Library page view (GrabCad, 2016).

Another open source sharing platform is GRABCAD which is founded to connect
engineers with CAD files sharing in 2009. In the platform, people can access, CAD files
which are categorized software by software, 3D view, exploded view, render and measuring
features online. Also, they can download files and make changes. In 2013, Grabcad launched
workbench feature which makes engineers or designers can work together on the same file.
Moreover, according to data shows that more than 3.500.000 users and 1.570.000 open
source CAD files shared in the platform (GrabCad, 2016) .

We share stories and Our ideas continue to A handful of the Top Ideas
inspiration from around evolve through collaboration receive funding

the world and feedback and design support
TOP IDEAS
current phase
Together we brainstorm The strongest ideas The challenge continues
solutions to the Y i o are recognized by the R as we share
challenge guestion. D D Amplify program. stories of impact.

Figure 15. Phases of Open IDEO challenges. (Open IDEO, 2016)

“Open IDEO is a global community working together to design solutions for the world’s biggest
challenges.” Open IDEO offers as a collaborative process with challenges, programs and
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different processes such as events and meetings. The challenge takes 4 to 5 months to solve
the specific issue by contributing, refining and prototyping solution. The program takes
longer times and includes multiple challenges and other events to solve more general
problems. According to Open IDEO, open innovation is the new frontier. As result of all
these processes, increasing awareness, support project development, and supporting

ecosystem about specific areas are seen in Figure 15.
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Figure 16. Bitbots made with Little Bits (Little Bits, 2015) .

Little Bits aim to democratize hardware and offer tools which make everyone
encourage to invent and create things. The hardware is easy to use and different size blocks.
Regardless technical ability or discipline, Little Bits offers an innovative solution to help
people in the design process. There are more than 60 parts, so millions of combinations to
make things and reduce prototyping time. Little Bits also supports maker movements and
open source hardware movement. The hardware offers multidisciplinary tools; it means that
from hardware entrepreneurs to educators who want give inspirations for next generation can
use it (Little Bits, 2016).
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Figure 17. Raspberry Pi Model B+ (Raspberry Pi, 2014).

Another open hardware is Raspberry Pi which is credit card size computer slower
than a normal computer but can function as basic LINUX computer. Board and source offer
as open for users. It includes 256 or 512 MB RAM and USB ports, and also after the upgrade,
there is a port for Ethernet connection. The hardware enables people to create interactive
objects or IOT projects. Thanks to pins on the board, people can make connections easily
(Open Source, 2016).

How FirstBuild Works

Build Market

Co-create to bring ideas to life Micro-manufacturing to produce real products Introducing innovative products to the the world
on asmall scale

Figure 18. How FirstBuild works (First Build, 2016).

In contrast to previous open source tools, FirstBuild is neither a software nor a
hardware. It is co-creation community which aims to connect people and create an
environment to encourage them to make things. Mass production causes many risks and costs

for people who want to release the own product in a small batch. However, FirstBuild
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disappears these and offers conditions for them turn their idea into market easily and quickly.
Its values can be listed as community, openness, sustainable, excellence and integrity. All

these supports to the community for more sustainable projects (First Build, 2016).

Have an idea for a LEGO® set?

L oo b N

Share Your ldea Gather Support LEGO Review New LEGO Product

Figure 19. How LEGO Ideas works (Lego IDEAS, 2016).

In similar with Lego Cuusoo, Lego ldeas works in crowdsourcing approach.
However, instead of bricks, it focuses on all products with the concept. A user shares ideas,
and if it gets more than 10,000 votes, then it is taken under review. After a successful review,
the idea of the user may turn to product and release as a new Lego product (Lego IDEAS,
2016). Due to community structure, Lego Ideas is valued as open source.

2.3.  Open Source Tools in Education

The Internet makes people more connected to the rapidly changing world. Issues and
situations around people are more complex, ambiguous and altering quickly. Thus, education
has to be adapt to all these, because working environments, required skills and also students
are changing due to the impact of changes. Todays, learning “what” is turned to learning
“how” due to the enormous amount of online information and easy to access. Moreover,
students are more active and qualified to solve problems and use new media, SO open source
should be included in the education system to offer to learn in individual and collaborative
level, and also with real context (Auer, Juntunen, & Ojala, 2011).

Open source tools can be used not only for software developing, but also in many
areas mechanical, electrical engineering, business, forensic, space studies, etc., and they are
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used in engineering education since they offer reliability, customization, innovation,

collaboration and low cost (Scholz, Juang, 2015).
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Figure 20. Examples of free printable robots (Armesto, Fuentes-Dura, & Perry, 2015).

Open source communities offer many designs which can be suitable to teach robotics
like printbots. They can be used education and non-commercial purposes to research or teach.
They are also more than simple toys. Printbots can contribute students’ robotics skills like
basics of robotics, improve design, capabilities, and stability of robots. As seen in, students
can study on the different type of robots which are provided as open source; then they can
develop and change their features. The aim of the study was building a multidisciplinary
team, and to design and prototype robots to attend European Project Semester. Their working

system is seen in Figure 21.
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Figure 21. Project management of open source project for EPS(Armesto et al., 2015).

Students’ feedback for open source tools use in their project can be summarized that
they learned a lot from their mistakes thanks to the iterative working system, it was possible
due to an economical solution which is offered by open source tools. With printbots, students
had hands-on experience with real problems. Thanks to step by step approach and DIY
method, students learned robotics in details. Moreover, they built a connection between
theoretical written information and practice of that information, and also students were more
motivated during projects and more satisfied at the end of the projects (Armesto et al., 2015).

Another example is about embedded systems design with open source software. At
the University of San Buenaventura in Columbia, students had a project to design with using
open source tools in the Electronic Engineering Department. License purchasing or
upgrading costs were a limitation for them, but thanks to open source software, teachers
offers a more capable environment for students. Moreover, developing countries could not
support their institution as much as fitting to technology, so open source software can provide
many advantages in this circumstances (Benavides, 2011).
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Open source community and its culture can provide a new approach to educational
institutions as much as open source tools themselves. Seneca College offers a course for its
students with this approach. Their Open Source Development course encourages students to
release their software version 1.0 with faculty support within Mozilla community. In the

research, their learnings from outcomes of the course were summarized as:

“It is important to persevere.

e It is OK to share and to copy the code (within the con- text of the applicable Open Source
licenses) instead of guarding against plagiarizing or having your code "stolen."

e You have done, and it will become a resource. (It is interesting to note that many of the Google
searches which the students are performing now return our course wiki and blogs).

e  Ask for help instead of figuring things out on your own.

e Key figures in this industry do not stand on pedestals — they are real people and are

approachable. Relationships are important, and communication is critical.

The code is alive.” (Tyler, 2008).

In undergraduate information security program, students must learn digital forensic.
However, software and application which are used in the area are costly to create a barrier to
providing a realistic experience for students. As the caution for these problems, Kennesaw
University, Information Security department started to use open source tools to provides
realistic cases for students(Austin, 2007).

There are some downsides of closed source educational products such as vendor lock-
in, incompatibility and lack of technical insight. They cause limitations during education and
research. CubeSat products are one of them, and LibreCube Initiative design open source
product to prevent to these limitations. Department of Engineering Science started to use
their design to develop their studies, teach CubeSat to students and make more research less
costly more reliable and more capable at National Chang Kung University (Scholz & Juang,
2015).

Reasons for using open source tools in many areas of education prevent limitations
caused by high cost of educational software and products and closed source which also
prohibits to make a modification to follow technological and innovative changes in the area.

Industrial design departments also need to follow technology and trends. As similar

as other departments, they may use open source tools for these purposes.
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“Industrial Design is a strategic problem-solving process that drives innovation, builds business
success, and leads to a better quality of life through innovative products, systems, services, and experiences.
Industrial Design bridges the gap between what is and what'’s possible. It is a trans-disciplinary profession that
harnesses creativity to resolve problems and co-create solutions with the intent of making a product, system,
service, experience or business, better. At its heart, Industrial Design provides a more optimistic way of looking
at the future by reframing problems as opportunities. It links innovation, technology, research, business, and
customers to provide new value and competitive advantage across economic, social, and environmental
spheres.” ( (ICSID, 2015).

Industrial design should be trans-disciplinary, and in interaction with many areas
from social and life sciences, because industrial designers need to solve complex problems.
All these problems are related to many other disciplines like behavioral science, technology,
and business, etc., but there is no or basic education in these subjects in an industrial design
education (Norman, 2010). In Turkey, the main purpose of industrial design education is to
train designers to improve or design craft products, then increase their market potential (Er,
Korkut, & Er, 2003). Moreover, intellectual properties, new product development and
investment in the new field of business are the subjects which Turkey need to catch other
countries. Industry’ needs are not satisfied by ID or IDP Education programs. There are gaps
between industry’s expectation and outcomes of education programs for industrial design
students (Erkarslan, 2013). Education of today is not suitable to create a multidisciplinary
environment to solve current complex problems. New skills are needed instead of
disciplinary skills (Design Collaborative, 2014).

For teaching interaction and more technology, there is a course which is called as
Prototyping Interactive Media in the Department of Product design at the Norwegian
University of Science and Technology. In the course, students learned to program with
Arduino. They had two assignments which are a traffic lamp and a music instrument. At the
end of the course, there are six different projects in 3 categories which are music: BeatBall,
Rubberbeats, Discover; things with a personality: Argus, GhostWriter; and interactive art:
PLAY. Thus, students turned everyday objects into interactive ones (Alsos, 2015).

In the example of Virginia Tech, they make students use Arduino to move their design
from sketches through their real functions of wearable and pervasive computing products. In
addition to industrial design exercises, hands-on exercises were added to syllables. In the
content of this course, there are 12 students from 4 different departments which are electrical

and computer engineering, industrial design, and marketing. As a result of the study,
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industrial design students have the opportunity to design interactive products with the support
of engineering students and also thought their consumers more deeply with the support of
marketing students. Moreover, students did not work only their field, all of them worked
together each disciplines week by week. As a result of this course, students learned working
in the interdisciplinary team and boundaries of the teams for their future works (Martin et al.,
2013).

As a new type of engineering discipline, the design of intelligent systems was tried to
teach industrial design students at the Eindhoven University of Technology. The department
had the challenge of teaching mathematical background of machine learning to students who
are not a mathematician or computer scientist. They decided to teach it because even the most
basic everyday object started to contain embedded electronics or computers. Due to the use
of Lego Mindstorms, industrial design students learn more abstract theories for them through
tangible units better. Also, Lego has positive effects on students since their childhood
memories, so there is less bias (Yeh, Lo, Huang, & Fan, 2007).

Figure 22. Interactive design presentation with the interactive and functioning
prototype (Aprile & van der Helm, 2011).

At the Delft University of Technology, there is a course which is named as Interactive
Technology Design. It offers hands-on experience to students, while students learn
technology with design. Iteration is the significant activity in the course. There are five steps
which are a hack, autonomy, nut cracking, users, and integration. Students should make a
prototype in each step with iteration. In the step of a hack, students make a prototype as
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rough as possible, but in the user's step, they need to show the function of the products. At
the end of the step of integration, students should exhibit their design with interactive and
functioning prototype as seen in Figure 22. Moreover, students use Arduino and Max5 to
make their prototype interactive.

At METU, there is Interactive Prototyping for Designers course in industrial product
design department. The aim of the course is also offering hands-on experience while teaching
basic electronics and building circuits, sensors, actuators, coding, etc. During the course,
students make interactive prototypes and are encouraged to think outside the box. Arduino is
used as a tool in this course as well.

As seen in the examples from many disciplines, open source can be used in education
to set new skills to students for preparing them to solve today’s and future’s problems. They
can support their lifelong learning with open source, so teaching and adopting open source
tools into industrial design education may contribute students’ development to not only
prepare them as competent for the industry but also competent to solve any complex

problems of future in a multidisciplinary environment.
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CHAPTER 3

PHASES OF RESEARCH METHODOLOGY

Openness is a popular term in any professions today. It requires contribution as much
as design. A designer or a developer contributes to any project; then it starts to develop in
favor of her/him. Due to the interdisciplinary content of industrial design, if a designer
follows the trend of open source and contributes it, then technologies around it may evolve
in favor of industrial designers. Otherwise, all technology start develops for other
professions, and the gap between designers and others may extend. Open source tools offer
an easy, cheap, and practical way to express design ideas. In addition to the contribution to
open source tools and making them evolve in favor of industrial designers, open source tools
may help their design processes in terms of easiness, low cost, and practicality. Showing
open source tools’ benefits to design process may be the way to make industrial design
students start using them. For this purpose, difficulties in their design process were identified
with the guidance of Chen’s study. Chen’s study shows that industrial design students have
difficulties in the several tasks which are categorized as design research, concept generation,
design decision, design presentation and design documentation (2015). Thus, the study’s
validity for the research group was approved. The result of the questionnaire was used to find
problems in the design process which may be overcome by open source tools’ usage.

As a second step, a lecture and feedback session was prepared to learn their opinion
about open source tools and their use in industrial design studio courses. A second
questionnaire was prepared to use in the feedback session which includes pre-lecture and
during lecture parts. They are willing to use open source tools in their industrial design studio

projects, and their general opinion is that they will be useful.
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3.1. Questionnaire for Evaluation of Industrial Design Students

The questionnaire aims to learn that whether open source tools can help industrial
design students in any tasks of design studio course, and also measure industrial design
students' knowledge and practice level about open source.

The questionnaire has four sections which are personal information, tasks in industrial
design studio course and difficulty level, reasons for difficulty, and awareness of open source
(see Appendix A).

In the first section, there are three questions which are name and surname, e-mail
address, school, class. Tasks in industrial design studio course and the difficulty level is
another section with a question which contains 5 degree Likert and 20 items. These items are
named from T1 to T20, as seen Table 3. Students should accomplish several tasks to reach a
design. They are design research, concept generation, design decision, design presentation,
and design documentation. As seen in Figure 23, these five categories are
separated into 34 sub-tasks (Chen, 2015). In the questionnaire, 20 of 34 sub-tasks are used,
because some of the tasks are close regarding mean and content for students and this cause
misunderstanding. Also, 34 option in a question looks long for students, and it may cause not
to answer or random answering.

Next section also includes one question which aims to learn reasons for difficulties
in these tasks. Reasons can be classified as experience, technical knowledge like ergonomics,
material, etc., budget, time, technical support like help in the workshop, equipment, etc.,
relevant courses, lecturer, and classmates. There are 16 reasons to examine in Chen's study
(Chen, 2015). However, in this research, 8 of them were asked, student. Reasons are also
named as R1 to R8 in a queue, as seen in Table 4.

The following section measures to awareness of industrial designs students about
open source. There are 3 questions which ask they have ever heard term of open source,
knowledge about specific open source tools, which are Arduino, Raspberry Pi, Rasbian,
OpenloT, BugLabs, Makezine, RepRap, Lasersaur, GrabCAD, Thingiverse, Blender,
Freecad, Inkspace, Gimp, Scribus, and as a last question if they use one of them or another
open source tool in their design studio course project, or not, also they think it is useful or

not.

32



Learning Problems

Drata presentatian

design theme

Understanding of the

Dhesign Decision

Tuariiy of concept

Quality of cancegt

nspiraticn

m ———

Figure 23. Problematic tasks in design studio courses (Chen, 2015).

Table 3: Tasks in Industrial Design Studio Course and Their Codes

Code Task Open source activity
T1 Data collection and analysis Source
T2 Presentation of data (how they can be used in design) Indirect
T3 Understanding theme of project Indirect
T4 Understanding requirements of projects Indirect
T5 Generating ideas in enough quantity Source
T6 Changing and developing ideas Sharing, Source
T7 Express the concept quickly and correctly Contribution, Source
T8 Finding inspiration Source
T9 Generating form and style according to user's need Source
T10 Finding reference knowledge Source
T11 Decision skills Sharing
T12 Evaluation criteria Indirect
T13 Meeting lecturer's expectations Indirect
T14 Digital modelling Source
T15 Physical Modelling Source
T16 Preparing presentation poster Indirect
T17 Organization of presentation Indirect
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T18 Affording presentation budget Source

T19 Delivering project in due time Source, Contribution

T20 Affording overall budget for project Source

Table 4. Codes and reasons of difficulties

Code Reasons for Difficulties
R1 Experience
R2 Technical Knowledge
R3 Budget
R4 Time
R5 Technical Support
R6 Relevant Courses
R7 Lecturer
R8 Classmates

The research focuses on industrial design students in Turkey. To study on industrial
design department, a person should enter university entrance exam. In a sampling of three
stage research process, three universities were selected according to their entrance point,
accessibility and student number. As a result, at Middle East University (METU), Istanbul
Technical University (ITU), and I1zmir University of Economics (IEU), first and the second
stage of research were done.

Questionnaires were sent ITU and METU via mail, also were conducted directly.
There are 2", 3™, and 4" grades at ITU and IEU, but only 3 and 4" grades attend to research
because 2" grade students have not started to design project at METU.

At first stage, there are 8 students from 2nd grade, 15 from 3rd grade, and 9 from 4th
grade at ITU; 37 from 3rd grade, and 7 from 4th grade at METU; 19 from 2nd grade, 34 from
3rd grade, and 18 from 4th grade at IEU, and as a total number of participant which is 147.

At the second stage, 173 students participated in feedback session of the lecture which
aimed to give some advice about open source tools uses in industrial design studio course.
28 students were from 2nd grade, 26 from 3rd grade, and 11 from 4th grade at ITU. At
METU, there are 27 students from 3rd grade and 20 students from 4th grade. There are 18
students from 2nd grade, 27 students from 3rd grade and 16 students from 4th grade at IEU.
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3.2. Data Collection and Analysis of Questionnaire

At the first question, there are five different difficult rates which are "It is not
difficult,” "A little difficult,” "Somehow difficult,” "Difficult” and "Very difficult.” Each rate
was respectively assigned 1 to 5 to determine their total difficulty rate for each class. Then
focused on tasks which have total rate larger than an average ratio to analyze reasons.

As seen in Figure 24, there are some tasks are above the average of difficulty rate
which is 382 such as meeting lecturer’s expectations (T13), affording budget (T18, T20),
time management (T19), express concept correctly and quickly (T7), finding inspiration (T8),
decision skills (T11), and generating ideas in enough quantity (T5). The only task of meeting
lecturer’s expectation is supported with open source tools’ usage indirectly. As the element
of open source tools, the source may support T5, T8 T18, and T20. With sharing their design,
industrial design students can overcome difficulties in T11. T7 and T19 can be overcome by

both contribution and source of open source tools.
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Figure 24. Difficulty rates and tasks analysis of Questionl.

Students can examine open source projects, because of developer and contributors of

the project share details, then give feedback and make updates. They can learn further
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problems before starting their project. Contributors are also users of that product, so students
can easily reach target users thanks to the related open source project. Finding more than one
idea in around subject needs to look project from a different perspective, to know problems
about that subject. Feedbacks in open source project may be a useful source for students at
this point. When students start to contribute open source project, they will not only design
the tool but also, they will need to express many ideas and discuss other contributors. This
may help them to practice about expressing their ideas clearly and correctly. Moreover,
students can use many sources to develop their design and use them express ideas clearly,
because the lack of knowledge in some areas may cause limitation for students. When a
student shares her/his design with other people, they start to give feedback, tell ideas and
advice. These help students to give the decision about a path for their design.

Due to students’ limited knowledge in many steps of the design process, they lose
time. Using open source platforms and tools provide saving time like finding knowledge
faster, making models in one try, spending no time for standard pieces, etc. Lack of
knowledge causes not only wasting time but also wasting money. While student makes
model, using material wrong cause make it again, so spend money again.

In the following part of the questionnaire, reasons of difficulties were analyzed. These
are experience, technical knowledge, budget, time, technical support, relevant courses,
lecturer, and classmates. According to collected data, lack of experience, technical
knowledge, and technical support are the most common reasons behind the difficulties in
design processes.

Experience can be gotten by working on more project in the industrial designer
profession. However, during school term, which includes at least one design project, some
compulsory and elective courses. In open source projects, developers and contributors share
sources and details of the project. Thus, students can learn many thinks about projects like
material, manufacturing method, equipment, and tools, etc. Also, taking place in open source
project can make students gain experience and interact with other designers. Taking place
does not mean only develop or design a project, it can be giving feedback after using 'source.’
(See, Instructables, Arduino, Grabcad).

Developing technical knowledge needs much research and studying about materials,
their alternative usage, menu. tech., ergonomics and many other topics. Nowadays, these
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topics go from bits and atoms to digital like the internet of things, user experience (UX), user
interface (Ul), etc. learning all these at school is not possible for students even school
provides all. As similar to experience, to overcome and put technical knowledge away,
students should examine open source tools, but not only examine, they need to experience
them. Thanks to open source culture, there are many sources to learn new things. For
example; if industrial design students want to learn Arduino, starting from its website
(www.arduino.cc), there are many forums, websites, and platforms which users share their
projects' codes, handmade and how it’s made steps, also users are willing to share their
knowledge and help others.

Students spend much money for material in industrial design education especially for
building mock-ups. Their lack of knowledge and practice cause most of the material and also
extra cost. Students expense money for one time usable material and product. However, open
source offers hardware which can be used again and again. It may help students to reduce
cost.

In a semester, students have a busy schedule with not only studio courses, but also
others. Their limited experience causes lack of time management. Wasting time on physical
modeling is another issue for students. The reason may be a lack of knowledge about material
and techniques.

During the design process, students need some facilities like computer, workshop,
material, craftsmanship in some steps. However, some of them are limited in schools;
students have to get through many of these steps by themselves. Open source culture is based
on sharing; the source is not knowledge. It can be tool or facility. Fablab is the tangible
example and space form of open: Students can learn and produce almost anything in Fablabs.

From data collection and analysis to making physical model, students said that
relevant courses are needed in specific areas. However, limited time and inflexible
curriculum do not allow to add any course. Also, today’s technology and tools are changing
so quickly, adopting to this speed may not be possible for each school. So, students should
do more research and learn themselves. At this point, open source helps students to support
many areas.

Lecturer and classmates may not be direct reasons of difficulties in the design process.

An open source project is considered as a result of community's work. Lecturer and
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classmates may be an element of open source community. If all of them have behaviors which
are suitable for open source culture, then students can be more open to sharing, then get the
habit of contribution, and interact with each other, so these may also support many tasks.
As seen Figure 25, 141 students answer Question 6 (Appendix A).
75% of students know the term of “Open Source, ” and 25% of them do not. There is obvious
difference between these two groups when data is examined in total. However, 4" grade
students from METU, seco™ and 3 grade students from ITU participated in researching as
small group, so their data does not give information to interpret correctly. Nevertheless, there
are approximately the same ratio which is 75% to 25 % in almost each data group except

limited participated and 2" grade students from IUE.
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Figure 25. Students’ knowledge level of "Open Source" term

As seen Figure 26, there are two more popular tools for industrial design students
which are Grabcad and Arduino. Grabcad is easy to use and offers free CAD models which
are compatible with many CAD software. Students may download standard pieces, or similar
design as them and modify it. Popularity reason of Arduino is Interactive Prototyping for
Designers course at METU, so some of the students from METU have already taken the
course, so they have experience with Arduino, or at least they heard the course, and they

knew the content. Thus, the result shows that Arduino is one of the popular open source tools.
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Students also have experience and knowledge about Blender and Inkspace which are used

for graphic design, because even they do not render or model in 3D, they can make these

with them. Thus, students may use them for these purposes.

The issue of the data is 75% of students said that they know the definition of open

source tools, but they I also answered: “I heard it for the first time” for tools. This indicates

that students have some experience or knowledge about tools, or they heard the definition

due to the popularity of software, but they do not know what its equivalent in design is.
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Figure 26. Industrial design students' knowledge and practice level about open source
tools.
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3.3. Introductory Presentation and Feedback Session about Open Source

Tools for Industrial Design Students

According to the result of the first questionnaire, students do not match open source
tools and open source terms. Except for 2" grade students at IUE, in all classes, the majority
of students know the term of open source. However, the same students answered as | did not
hear it before for many tools in the questionnaire. This phase of the research aims to show
industrial design students what is open source and its basic elements; some tools may help
students in their difficulties during their design processes.

The presentation took between 10 to 15 minutes, according to students’ interaction
during the presentation (Appendix C). There were 13 slides in the presentation. It started with
cover, then open source’s basic elements, how open source community works, knowing
things wrong about open source, difficult tasks for each class, reasons of difficulties, six
different examples of open source tools, and notes in the order.

Difficult tasks and their reasons’ slides were prepared for each class differently by
taken data of question 1 and 2 in the first questionnaire in consideration. While telling about
open source tools examples, these data were also considered. Open source tools in the lecture
were Grabcad, Instructables, Thingiverse, Arduino, Raspberry Pi, and KAA. Each tool was
told with their main use and side uses.

NO:1 GRABCAD
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Figure 27. Example of project from Grabcad: Dynamic Hand Support
(https://grabcad.com/library/dynamic-hand-support-for-et-reducing-1, reviewed in
December 2015)
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The first open source tool is Grabcad which offers CAD files sharing with parts,
assembly, exploded view, 3D view specification, measurement tools, renders and
information about the design. It is the most popular open source tools for industrial design
students who use it to download many standard pieces and products for render environment.
However, the downloading design is the first and the core offerings of the platform. As seen
in Figure 27, the complex mechanism can be examined thanks to its exploded view
specification online. Students can learn many technical pieces of knowledge which is one of
the reasons behind difficulties in design tasks, also use or modify mechanism for another
product design.

Instructables has limited use by industrial design students. In the presentation, some
forms may look complex to model or to manufacture, and this situation affects students
design negatively and creates a limitation for them. As seen in the example of Origami
Furniture (Figure 28), connections between pieces or form may be hard to figure out regarding
manufacturing or explaining the idea. However, when students need this kind of form or
connection, they can do research on Instructables and find many solutions. It is helpful for
that especially students need technical support and more relevant course with design tasks.
Moreover, some students have some difficulties in physical modeling so that they can learn

many methods from Instructables.
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Figure 28. Example of project from Instructables: Origami Furniture Case Study a
Table (http://www.instructables.com/id/Origami-Furniture-Case-Study-a-Table/, retrieved
in December 2015)
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@ Bike Windcharger (easy to print)

NO: 3 THINGIVERSE

Figure 29. Example of project from Thingiverse: Bike Windcharger
(http://www.thingiverse.com/thing:948231, retrieved in December, 2015)

As a third example of open source tools, Thingiverse was showed students. It is also
web platform which offers STL format files to ready for printing. Products offer practical
solutions for many problems. In the example, there is a wind charger which is designed for
bikers charging problems with the simple product. It can be easily adapted for another use
like camping or another outdoor sport or modified to charge computer in windy but no
electrical power places. It may help students find inspiration, creating more ideas and also
digital modeling.

In contrast to first three open source tools, Arduino and Raspberry Pi are open source
hardware in the presentation. At METU, there is an elective course about Arduino, and
according to their answers, they used it in their studio course projects. Arduino offers many
sources to learns, and also users of Arduino share their codes and schemes about their board.
Thus, students learn it easily and make their design more interactive or present more realistic
mock-ups. The example is hacked IKEA lamp with Arduino. The aim of this example is how
daily objects can turn an interactive object with just using open source without knowing

coding or complex electronics (Figure 30).
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NO 4: ARDUINO

Figure 30. Example of project from Arduino: IKEA Death Star Lamp
(https://www.youtube.com/watch?v=95-dtNbKG6Q, retrieved in December, 2015)
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Figure 31. Example of project from Raspberry Pi: SMS Garage Door Butler
(http://www .instructables.com/id/Raspberry-Pi-SMS-Garage-Door-Butler/, retrieved on
December, 2015)

Raspberry Pi is also hardware which helps students to design interactive products, its
use similar to Arduino and offers many sources either on its website or in Instructables and
other web platforms. This example shows that students can design for IOT and daily needs

with smart systems without advanced knowledge level of software or electronics (Figure 31).
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Figure 32. Example of project from KAA: Agriculture Application

(http://www.kaaproject.org/agriculture/, retrieved in December, 2015)

KAA platform is another example of open source tools, but instead of product, its
sources are about services and systems like Raspberry Pis. The aim of presenting KAA is
showed that industrial design is not only designing product also, even in product design, but
students also need much information about users. Moreover, KAA offers many themes and
connection with target users around these themes (Figure 32). It may help to overcome

difficulty about data collection and analysis.
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Figure 33. Additional information about the open source.
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As the last slide, some additional information was given students regarding budget
And contribution to open source projects. The affording budget for all project is the most
difficult during design project for many students. Thus, buying hardware or another material
to make open source projects may create a negative impression on students. However, most
of the materials and hardware can be reusable in open source. Moreover, students may think
that they have already busy schedule, and adding the new project as open source can cause
extra workload for them. Whereas, contribution to open source has different levels like
developing to reporting a bug or demanding a new feature.

In the feedback session, the 2" questionnaire was answered by 173 students who are
28 2" grade, 26 3" grade, 11 4™ grade students at ITU; 27 3" grade, 20 4" grade students at
METU; 18 2" grade, 27 3™ grade, 16 4™ grade student at IUE.

2" questionnaire has two parts: pre-presentation and during the presentation
(Appendix B). In the pre-presentation section, there are two questions which are class, and
they know the open source or not. Questions were answered in parallel with a presentation
by students. There are six questions in this section. 3™ question aims to learn the definition
of the open source term, and working of the open source community was understood, not, or
not clear enough. In the 4" and 5" questions, students’ opinion about the analysis of their
difficulties in design tasks and their reasons were asked. There are open source tools and
students’ relationship with each tool in the 6™ question. As a 7™ question, “Did you think
about any tool which could be helpful, if you learned before the project?” was asked, students.

In the last question, students’ another idea or opinion were asked.

3.4. Data Analysis of Feedback Session

After presenting each tool, students answered the question with 7 options. They
evaluated the tool according to its usability in design studio course project and their previous
experience with the tool.

According to collected data, the participant chose “I heard it for the first time” for
KAA, Thingiverse, and Raspberry Pi at most. The reasons may be that there is no or very
limited number course related with service design, prototyping with a 3D printer and

electronic boards. Due to the course of Interactive Prototyping for Designers at METU, data
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showed less participant chose the option for Instructables and Arduino. Moreover, as data of
the first questionnaire showed, Grabcad is the most known and used open source tools by
industrial design students.

Some participants showed their opinion about the tools with only “It is an interesting
tool.” option. It is not related to their knowledge or practice about tools, but it can be assumed
as a positive approach to students’ possible further use. The option gave insufficient
information. When data collected from this option, students chose it for Arduino,
Instructables, and Grabcad at most.

The third option was “ Advice were useful; they can be used in design studio project.”,
so this one was related to students’ approach to the tools. According to collected data,
students found advice about Arduino, Grabcad, and Thingiverse to use in their design
process. Even students found some advice useful; they may not be usable in the design
process for them. The fourth option aimed to measure this, so students chose “Advice were
useful but not for design studio courses.” for Raspberry Pi, KAA, and Arduino. This data had
the similar reason as the first option.

The next option aimed to measure that students found advice enough or not to
evaluate them. Improving studies for further steps was important. Very limited number of
students chose the option as an answer. Students chose it for Raspberry Pi because due to its
similarity with Arduino, there were fewer details about it. However, students’ limited
knowledge were not enough to connect these two tools.

Grabcad, Arduino and Raspberry Pi were chosen the most as “I have already used it.”
As mentioned before, in addition to Grabcad’s popularity among industrial design students,
the course at METU affected the results for this option.

The last option was “No opinion.” which aim to prevent that student did not pass the
question without answering. Students chose this for KAA and Raspberry Pi in very limited
number of answer.

The following question asked that “Did you think that any tool could be helpful if
you learned it before the project?” which aim to make students think about open source tools
and their advantage for their design processes. Students gave many feedbacks for this
question. Secon grade students had answers as only tools’name according to examples in the

presentation and based on their limited experience in studio projects. However, third and
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fourth-grade students answers included both tools and their previous experience. Moreover,
their answers showed that they built a connection between their limited knowledge and skills
in specific tasks which was related to difficulties in first questionnaire and open source tools.
These feedbacks supported that the reasons of technical knowledge and technical support

were analyzed as the result of the first questionnaire.
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CHAPTER 4

RESEARCH: SIMULATION OF OPEN SOURCE
COMMUNITY

After case study session in three different universities, workshop session is designed
to understand the usability of open source tools in industrial design studio projects.
According to feedback session, students have positive opinions to use open source tools in
their design process.

At the first version of the workshop, re-designing one of their previous studio projects
with open source tools is required. The first questionnaire was conducted by the student
before the workshop, then lecture and feedback session were done at the beginning of the
workshop.

The insufficient design process in the first version caused to design the second
version. In the 2" version, students did not design their previous project again. Instead of
that, parallel session with semester was run, and students were followed through the all
design process week by week in their first project in the Fall Semester of 2016-2017.

4.1. Pilot Study 1: Re-design Workshop

The workshop is designed to offer open source tools for industrial design students to
design one of their previous design studio project again. The aim is seeing differences
between with or without open source tools in the design process. The first questionnaire was
sent students to conduct before the workshop, each of them evaluated to understand their
situations in specific tasks in industrial design studio courses, and their awareness and
practice levels of open source tools. At the beginning of the workshop, lecture and the
feedback session were done to introduce tools. In the re-design with open source workshops,

there were two sessions.
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At the first session, two students are named as R1, 4" grade at Anadolu University,
and R2, 3" grade at Istk University. According to first questionnaire's results, frem has some
difficulty in T1, T12, T13, T19 and CT20. The reasons are a lack of experience, technical
knowledge, budget and time. R2 has some problem with more than five tasks in design studio
projects, and the reasons are similar to R1's. In the lecture and feedback session, offerings
for both are the same, they can examine the open source projects, so they can have
information about all the stages which were shared by developer or designer. Also,
GRABCAD may be a useful tool for both of them to learn mechanical and electronic parts
of any products. For example, R1 and her project group had to buy a vacuum cleaner to
examine its pieces and mechanism. When GRABCAD was told in the lecture, she said that
if she knew it, instead of buying a vacuum cleaner, they might examine parts and exploded
assembly of the mechanism. However, she told that her lecturer might want that they buy it
either case. Her another opinion was that not only necessary increasing student awareness
about open source, but also lecturers' awareness should be increased, and they should courage

students to use open source tools.

i

il ]
I i

Figure 34: R2's design and prototyping process.

For re-design session, R1 selected bath towel apparatus for SME (Small-Medium
Enterprises), and R2 selected modular speaker project. The problem of R1’s project was
especially in the final model. They should be identical regarding angle and thickness. She
modeled from plastic pipes with heat, but her craftsmanship was not enough to give the same
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angle as her design. She thought that quick prototyping and research about modeling from
Instructables might help her. In the R2's speaker project, he could not find enough source
about the measurement of electronics in speakers. Also, his lack of modeling software skill
affected his design negatively. After the lecture, he decided to use quick prototyping for the
final model, Arduino for electronics of his speaker and looking for surface design he might
use in his speaker model from GRABCAD and Thingiverse. Difficulties of the first session
were long prototyping time, so providing space and taking students time that long.

In the second session, there were 3 participants (R3, R4, R5) from Isik University
Industrial Design Department and Kadir Has University Industrial Design Department. As a
first step of the session, they answered questionnaire 1, then listened to lecture and answered
2" questionnaire. According to results of the 1% questionnaire, students have difficulties in
digital modeling, budget, time and idea generation. The cause of these difficulties is lack of
experience, technical knowledge, technical support and relevant courses. R3 (Kadir Has
University, 3) wanted to redesign her lighting project with Arduino, and prototyping with a
laser cutter. However, she should model it again within the consideration of electronics and
manufacturing method. Due to time limitation and lack of obligation to redesign the project,
she did not contribute to study further. R4 (Isik University, 3) told her experience about
blender design project in design studio course, she had some trouble with digital modeling
of blades with the right angle, and could not find enough information in limited times.
However, she did not find any project to redesign with open source tools. R5 (Isik University,
3) also wanted to redesign his speaker project as similar as R2. In his project, there is modular
system and wireless connection between modules, so he decided to use Arduino and also 3D
printers for shell design. In prototyping process, he did not follow the process after some
defected parts in 3D printing. Thus, he also did not finish the redesign.

As an outcome of the first session, design process at studio courses are stressful for
industrial design students, so redesigning not the pleasure process for them. In limited times,
they had to learn new tools and redesign their projects. This caused non-effective process.
Even students had the opportunity to continue after the workshop, they did not follow the
process or want to continue. As a result of this pilot study, students need longer time to learn

new tools and apply their design.
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4.2. Pilot Study 2: Using Open Source Tools in Design Studio Project

After negative outcomes of redesign workshop, case study session was designed to
see how industrial design students use open source tools in their design studio projects. Case
study session includes four steps which are profiling, online lecture and meet-ups, project
term, and evaluation. In profiling step, the first questionnaire (Appendix A) and Form 1
(Appendix D) were filled by students, then according to their results online lecture was
prepared and second questionnaire (Appendix C) was conducted by students. Also, meet-ups
were organized to discuss open source tools which were used by students in their project, and
their experiences with them. In the project term, participant students of the research attended
their design studio courses as usual, but they used open source tools in their projects, and
they gave feedback with Form 2 (Appendix F). Evaluation of participant feedback was the
last step of the case study.

Participant profiles were viewed in two steps. One of them is Form 1 which asks
personal information, education situation and participant willing to continue to the research.
In the second step, the first questionnaire was sent students to know them better about their
situation in design studio courses with difficulties and their reasons and their knowledge and
practice level of open source tools. 2" year students did not fill the form

13 students were volunteer to participate this research at the beginning. They are from
6 different universities which are 5 of them from Isik University, 2 of them from Anadolu
University, 3 of them from Kadir Has University, 1 of them from ITU, 1 of them from METU
and 1 of them from Ozyegin University. Students are three from 2" class, seven from 3™
class and three from 4" class. Students’ willingness about continue to end of research can be
seen in Table 5. 3 students have 100% willingness and only one students have 40%
willingness. However, after the online session about open source tools, one student with
100% willingness and three students with 80% willingness stopped to continue. Quitting’s
reasons of 3 students from Kadir Has University were preparing all design documentation by
hand drawing, so learning new things and applying this busy term were difficult for them.
Before student from METU could not start her project with tools; the pilot study was stopped.
One student from ITU had to leave research, because their project was with a professional

firm, so she cannot share her design data.
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Table 5. Students’ profile and their willing to continue to end of research

Student Willing to
Student Number Number School Class continue to
end of the
research
Cansu Deniz Sl . L
Ozben S1 Isik University 4 5/5
Grkan Ozkan S2 : N
Student 2 Isik University 3 4/5
Yagiz Pala S3 . . .
Students Isik University 3 4/5
Gizay Ozden S4 Isik University 2 3/5
Volkan S6nmez S5 Isik University 2 2/5
Irem Berkant S6 Anadolu University 4 3/5
Vefa Ayaz S7 Anadolu Universiy 4 4/5
Pelin Dogan S8 Kadir Has University 3 4/5
Ecem Kiling S9 Kadir Has University 3 5/5
Dilay Ozcelik S10 Kadir Has University 3 4/5
Ayca Akkin S11 Istanbu_l Tec_hnlcal 3 45
University
Elif Gokgen Bulut S12 Ozyegin University 2 5/5
S S13 Middle East Technical
Ezgi Bocu . 3 -
University

The video was prepared to teach open source terms and tools to students. As different
from presentation, screen captured video tool was used while using open source tools.

In the process of industrial design studio courses, some students were always in
interaction and did research through open source tools. However, the pilot study was stopped
before most of them keep on track.

During the second pilot study, some participant tried to be included in research
despite their busy schedule, because they were willing to learn new things, and online session
and video were useful for them. S1’s studio course project was an electrical scooter. She
needed to learn about folding scooter mechanism and electrical systems. She inspired from
open source bike projects which offer all information to enable everyone to produce their
bike. S6 and S7 had the same project which was a remote controller for SME. In the
beginning, they did research to make a remote controller with Arduino, but then circuit was

provided by the company, their project was only designed buttons order and groups. Thus,
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they could not use Arduino. S2 designed compact breakfast set which includes many utilities
in one like a kettle, toaster, etc. He worked to transfer one of them output energy to others

input like using kettle steam to heat toaster. He did research on Instructables to find how
steam can be transferred as seen in Figure 35.

Figure 35: S2's research on Instructables to find energy transfer with steam (Source:
http://www.instructables.com/id/DeskTop-Steam-Boiler/).

C | @ Givenli | https://grabcad.com/libra; es-handle-mechanism- B @
Product1.stp
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Figure 36: S12's screen view while she examines exploded and section view on
Grabcad (Source: https://grabcad.com/library/suitcases-handle-mechanism-1).

S12 was second grade student, so she had limited experience with technical drawing,

and she also thought that she need to learn it more deeply like section and assembly drawing.
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However, she has already taken the course for that, but it was not enough for her. At this
point, she agreed with Grabcad could be helpful for her project. Her project was luggage for
kids, and she wanted to add wheels and scooter feature to make it more fun for kids. Before
CAD modeling, she used Grabcad to learn drawing wheels and handgrip pulling mechanism.
She examined section view and all parts with exploded view feature of Grabcad as seen in
Figure 36.

Limitations and difficulties in this pilot study were caused by different schools and
different classes mainly because some students had a fast process in design and others had
slower with more focusing on research phases. In addition to this difference, some students
did not continue due to studio process like hand drawing and agreement with the company.
Moreover, different classes prevented to meet all students and running community process,

also caused 1 to 1 process, so it took many times.

4.3. Primary Research: Simulation of Open Source Community

The result of pilot studies showed that students are not willing to learn new tools
during industrial design studio course, also redesign their previous projects. At the beginning
of the pilot studies, open source tools are explained students, and according to questionnaire
results, they found each tool useful. However, methods in pilot studies did not offer
motivating and helpful environment. Most of the open source tools were new for them. Thus,
they need to practice before using them in design studio courses. Also, offering them only
tools with specific ways of use did not effective and permanent solution to give the habit of
open source use. Students should learn how open source community is working with all the
elements which are a developer, source, sharing activity and contributors. For this purpose,
simulation of open source community was designed to see what kind of behaviors and
activities, industrial design students act and what are the impacts of simulation for students.

For simulation, Introduction to A Design Thinking Course in Industrial Design
Department at ITU became a volunteer. The simulation was done in Introduction to Design
Thinking Course in Industrial Design Department at ITU. Reasons of need open source
simulation in this course were explained by the lecturer as design thinking includes empathy,

prototyping, co-design and co-working in the scope itself. It is similar to open source
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community regarding them. Design thinking is applied as design research step partially in
the industrial design studio courses. However, when students started to design a product, they
left all those steps and began working on a product without considering them. Design
thinking is an interdisciplinary process, but in the courses, students or lecturer could not
manage an interdisciplinary environment due to limitations like bureaucracy or unwillingness
of other professions. With lecturer demand, it started in the 5th week of the semester, until
those students learned basics of design thinking and made persona and brand studies.
However, the design thinking process is the almost the same for students as in design studio
courses. Lecturer and teaching assistant wanted to create a different atmosphere for design
thinking. Their term project was cup which is designed for persona and considering the brand.
Persona is accepted the common point of design thinking and open source. In an open source
community, persona would be turned to the contributor. After the 5th week, they started to

create their open source community.

4.3.1 Phases of Open Source Community Session

The simulation took five weeks in total as seen in Figure 37. During the first week,
the content of the simulation was introduced to students, then as a first-week assignment,
creating Instructables profile, uploading their design, persona and brand studies to their page,
then examining each other and commenting were wanted.

In the second week class, each student presented their works and Instructables
experience, then the short lecture about open source tools and contribution session was held.
As an assignment, students will have continued developing their projects according to the
outcomes of contribution session. SWOT analysis was made as structure co-working session.
Each student mention concern and additional idea on current product design, then every
student wrote an idea for strength, weakness, opportunities and threats of the product. The
reason of using SWOT is offering a certain tool to contribute each other’s projects instead of
saying only that now, everyone will contribute each other’s projects. In SWOT analysis
session, students use A3 paper and post-its. They divided the paper into four as ideas for
strength, weaknesses, opportunities and threats, then classmates wrote their ideas on post-its

and stuck them to the related part of the paper. Thus, students could evaluate ideas more
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easily and clearly. As 2" assignment, the student would continue to develop their ideas,
update their Instructables, and contribute each other’s project. Also, they had to consider

SWOT analysis, while developing their design.

week 1

Introduction, Importance of open source
and relation with the course

Assignment 1
1. Create Instructables profile
2. Share your design
3. Contribute each other’s projects

week 2

Evaluation of assignment
Contribution session with SWOT

Assignment 2
1. Develop your design according to SWOT
2. Contuniue to contribution

week 3

Evaluation of assignments
Open Hardware Session: Arduino

Assignment 3
1. Make your design interactive
2. Explore more about open source
3. Contuniue sharing and contributing

week 4
Co-working session
to develop projects

week 5
JURY

Figure 37: Flow chart of 5 weeks Open Source Session.

The third week, started with presentations of students about their works and
persona’s contributions. Until this point of the simulation, students mainly experienced open
source platform. Thus, in the third week, Arduino was introduced to students as open source
hardware, and they made simple Arduino circuits and learned its basics. The session aims to
teach capability and basics of Arduino to students. For this purpose, Arduino, breadboard,
jump wires and LED were supplied for students by Inno FabLab. The open source hardware
session included three parts which were an introduction to Arduino, practice, and discussion.
In the introduction part, basics elements and capability of Arduino were mentioned.
Moreover, how they can build a basic connection with wires and LED showed with the only

principle which is they have to be careful about parallel and serial connections on a
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breadboard and LED’s positive and negative sides, how they can download the open source
code and run in Arduino IDE. After all these, without showing a specific example with basic
elements, building their blinking LED circuits and finding codes and schemes were wanted
from them. The purpose of not giving a specific example is showing them was showing that
Arduino is easy to use without knowing complex electronics and coding. They have to do
some online research and try more. After few trying of connection wires and LEDs and
running codes, each student succeeded to blink their LED (Figure 38). This example may be
the easiest one to build with Arduino, but the aim is making and exploring own by own or

with friends, not with and expert about the subject.

Figure 38: Students built their circuits to blink LED. & Blinking LED circuit with
Arduino.

In the last part, students asked about what they can do more with Arduino. Then,
sensors and their capabilities were mentioned such as that proximity sensor, or heat sensor
which are related to their projects. According to lecturer and teaching assistant opinion for
this session, Arduino is the most tangible expression of open source practice for industrial
design students, because they are used to deal with products, but taking sharing as a
movement, and reflect it into their design process are not enough to understand open source.
However, they can use open source as hardware and software with Arduino. Moreover, these
affected their design process, and some of them may want to continue with this side. Also,
their lack of knowledge about coding makes them use open source. As a third week
assignment, students have to work on an interactive version of their cup design with Arduino.

Even they do not have required hardware such as sensors or modules, which some basics
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modules like temperature or pressure were supplied for them, they present their ideas, finding
from open source research, circuit design in some online tools like Fritzing or circuits.io, and
their concept of interaction. After that, making their cup interactive was wanted during the
rest of the class.

During the fourth week, students continued working on their design and using open
source tools in co-working session, they asked about Arduino and sensors based on their
needs. In the final week of the open source session, students presented all their experience

with the open source community and tools in the jury (Appendix G).

4.3.2. Introduction to Open Source Community Session in Introduction to

Design Thinking Course

In the first week, students introduced themselves and mentioned their projects shortly.
Each student has to design a cup according to their persona and brand design which were
made in previous weeks of the class. After starting open source session of the course, students
have to add ready mate feature on their product, because when they share their design on
Instructables, it must be enabled to do by anyone else.

After a short introduction by students, the content of research, the aim of the session
and relationship between open source and design thinking course are mentioned.
Lecturer and teaching assistant also contributed to discussion and mentioned why they need
open source session in the course. They mentioned that initial steps of design thinking are
used in any design project by industrial design students. However, most of the research and
studies about persona stays as research. When students start to design a form, they do not
take them into consideration. Design thinking course does not offer new students actually,
but there is no evidence to use it in studio projects. We need to include the different practice
of design into this course to show students what else and how they can do. For this purpose,
we added sessions of open source and service design into design thinking course. Many steps
in open source and design thinking are similar. Empathy step is supported with contribution
step of open source. This creates situations which are opposites to their reflex which make

students to show their last idea with the non-iterative method. Students focus on form more
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than function. They do not tend to try showing alternatives. However, both design thinking
and open source have iterative prototyping process. They want to teach quick and dirty
prototyping to students. Design thinking aims to offer multidisciplinary teamwork in the co-
working environment. In this environment, industrial designers have a duty of facilitator, so
learning conditions of this environment are important for them. Open source communities
also need co-working and co-creation, so it may help students to figure out all the concepts
together.

In addition to common points of design thinking and open source, effects of
contribution to open source projects were mentioned in the first week class. An open source
project needs developer and contributors. After developer put the main product on the site,
or share it, users of it and experts from related areas start to contribute by coding, making,
fixing bugs, designing, reporting bugs, offering wish lists and similar activities. As results of
all these, the product starts to evolve according to contributors needs and acts. For example,
if more engineers contribute a project, then product turn more suitable to use by engineers
easily. Thus, industrial designers start to contribute open source projects; then they are
evolved for industrial designers.

Another thing mentioned in the class; before becoming professional industrial
designers, industrial design students have several things to learn from open source platforms
and tools. As mentioned problems and analysis in section 3.2., industrial design students have
some difficulties in technical subjects like material and manufacturing techniques, finding
inspirations, data collection, and analysis, delivering the project in due time, affording
budget, digital and physical modeling.

After the presentation and discussion session in the class, first week assignment was
given students as sharing their cup design, persona and brand studies on Instructables, then
commenting each other project, so they will be started sharing and contribution process for

their open source community.
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4.3.3. Students Cases in the Open Source Community Session

In this section, the aim is exploring students’ projects before and during the open
source community session in the course, then evaluating implications of open source tools
usage in their design process. The evaluation of the implications was based on basics of open
source such as source, sharing, and contribution.

4.3.3.1. Students’ Project Before Open Source Community Session

Figure 39: Students' presentation of their design in the second week: (a) S1Grab, (b)
S2Geo, (c) S3Cont, (d) S4Fshp, (e) S5Cpfy, (f) S6MIt, (g) S7Meas, (h) S8Cmp (i) S9Heat.

As first week assignment, students shared their design until the week on Instructables.
In the second week class, each student started with 5 minutes presentation about their design
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and Instructables experience in the last week. Nine students shared their design on
Instructables, as seen in Figure 38, students were named with a number and abbreviation of
a keyword which was related to their project.

S1Grab chose “Rebul” as a brand for inspiration. Her persona likes natural and warm
feeling, so it is also related to the image of the brand. For this purpose, she decided to use
wood and ceramic to embrace these feeling in her product. S2Geo did not pick a brand; she
only worked on creating a persona who likes geometric patterns and forms, also pays
attention environmental issues. Thus, she used the recycled material on her design and added
geometric details on it. S3Cont did not include and brand in her design either. Her persona
gives importance to the safety of drinks in case of spilling. The persona also likes contrast
colors and materials as visual. Thus, she designed the cup with two materials which were
paper and metal. The metal part can also create extra weight to prevent spilling. S4Fshp
focused on friendship theme, so she created a product family via the form. She inspired from
friendship bracelet which is taken each friend. Thus, she aimed to design cups which can be
taken by each friend. S5Cpfy chose “Spotify” as a brand; she inspired from the favorite object
of a person to create a persona. The favorite object was small ceramic pot which is used for
storage. According to these, she designed espresso shot cup, when the user drinks espresso,
then she/he finds lyrics of a song. S6MIt chose “Faber-Castell” as a brand, and her persona
adopts a healthy lifestyle, also is fun, ambitious, tidy and calm. Based on these, she designed
cup with the compartment, so her persona can carry any healthy snack or herbal tea in it.
S7Meas created a persona based on a favorite object which is Kindle. Her persona also enjoys
measuring things like how much book, how many steps, etc. She chose “LEGO” as a brand,
and she tried to reflect its assembly look into her design, so this form was designed. S8Cmp
designed a compact cup for her persona based on the favorite object which is a compact
watercolor set with colors, brush, and water bottle. She added compartment in the cup’s cap.
S9Heat’s persona finds important features of safety, personalization, aesthetic, comfort,

customization and cautions, so she designed safer cup with stronger isolation.
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4.3.2.2. Open Source Community Session Through Selected

Students’ Cases

During this section, four different cases were evaluated to understand adoption level
of open source tools in student’ design process, and which element of open source is more
effective for students. The cases are S1Grab, S4Fshp, SBCmp, and S9Heat. All figures and
explanation about students projects were published on Instructables.

4.3.2.2.1. Student Case: S1Grab

Student S1Grab’s brand analysis and persona study were mentioned in the Chapter 4.3.3.1.,
and her presentation can be seen in Figure 40. She used the form and some patterns in her
first concept before brand analysis, then she decided to different materials together and
created warm feeling via material to engage with her material choice. Moreover, she aimed

to create a sense of belonging through the compact design of cup and spoon Figure 41.
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Figure 40: Student S1Grab's brand analysis (a) and persona study (b).
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Figure 41: S1Grab's design before the open source session.

After she had shared her concepts on Instructables as first week assignment, she took
feedback from her classmates. Until this point, she creates a source, then shared it. These are
the first two step of the creating open source. Furthermore, her classmates can be defined as
contributors here, and with their feedbacks, open source community was built around the
S1Grab’s product design. In feedbacks, there are some points which helped to shape her

design in further such as,

e Instead of using the wood only handle, you can use it all grabbing surface to create the more homey
effect.

e In the first concept, form looks fun, but the handle does not look functional.

e Using different material together can add some movement to it while it is still simple, and also you

can add some feature to show it only belongs one person.

Model | explains the structure princide.
the red ears would be wooden added peces

Model 2 shows the scale of the cun

Figure 42: S1Grab's update after feedback on Instructables.
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After she took feedback on Instructables, she updated her design. She added more
wood surface in consideration of the feedback. As seen in Figure 42, she made her product
larger and used two different material. From outside, it has a regular form, but it has a convex
form inside.

In the second week, there was a structured co-working session with SWOT (Strenght-
Weakness- Opportunities- Threats) method. According to feedbacks for S1Grab on SWOT
analysis, she can focus on experience like tea ceremony as an opportunity; she needs to pay
attention manufacturing method, joining details and hygiene (Figure 43).

With SWOT, she focused on threats and weaknesses of her product. Due to hygiene
problem and hard process of manufacturing previous version fo her product, she decided to
use cork instead of wood, because it is more flexible material. As a caution for hygiene

problem, she made cork part as detachable (Figure 44).
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Figure 43: Feedbacks for S1Grab's product in SWOT analysis.
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Figure 44: S1Grab's design after feedback session with SWOT.
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In the third week, she explained why she changed outer material as cork. However,
feedbacks showed that it is not easy to give this form. She noted that to develop until the next
week. In the open source hardware session, only basics of Arduino and how they can find the
source and run it was taught, so during rest of the session they did research to work Arduino
circuit. During research for Arduino, she told that she did not see prototypes with Arduino as
design because all the cables look chaotic, and the only function could not be design a
product, so these were disturbing for me. At this point, why industrial designers may need to
involve open source was mentioned if it is disturbing for her, then she can add her industrial
designer view into open source tools, so they can be tidier product and offer open source
tools which make people design more than function.

S1Grab designed DIY product instead of mass production, as the final design, she
prepared a guide to how people can produce her design. As seen in Figure 45, she defined
her design as;

The resulting product is cohesive and follows the principles of the brand identity,
comforting, trustworthy, serene, carries a natural feeling. It also satisfies the persona’s mindset and

lifestyle; it ties the persona to the moment by urging to grab it with both hands and demands focusing

and relishing the drink.

.'w FET CUP OLDE

(GROUND DOWN, HAVE YOUR DRINK, BE PRESENT. (a)

HAVE WHATEVER YOU WISH WITHOUT BURNING YOUR FINGERS, ENTOY THE WARMIH. (b)

Figure 45: S1Grab's final submission "Relish™ as cup design (a) defining function of

the product.
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S1Grab used felt instead of wood or cork, so she handled the problem of
manufacturing and hygiene. It can be produced with sewing, and it is also washable material.
Her guide which was shared on Instructables was easy to understand, she aimed to engage
users easily to take feedback more clearly. Moreover, her presentation of her design on
Instructables even showed her designer touch; she considered users and not only their

production process but also their experience with this product (Figure 47, Figure 48).

YOUR FAQURTIE CUp/
STEEP BOWL

Figure 46: Material list for "Relish."
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Figure 47: Cutting and measuring steps for "Relish".
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Reliake DTSTING & SEWING

4“) — Stick, embBoid, or leane it as i is!

Figure 48: Adjusting and sewing steps for "Relish."

In the final step of her product, she offered customization, and this brought feedback
session on Instructables after the first week into mind (Figure 49). One of the feedback said
that adding a feature which shows it belongs to only one person. This shows how her product

developed step by step with consideration each feedback; even the product was changed.

CUSTOMLZE AS YOU WISH!
APPLY THIS METHOD TO THE CUPS YOU DESIRE
Figure 49: Customization step of "Relish."”
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She also designed interactive version of “Relish” in the scope of open source
hardware session in the class. She aimed to design reminder for people who let their hot
drink to cool, but then they totally forget to drink. She decided to use Lilypad which is
sewable Arduino for wearable technologies, temperature sensor, coin battery holder, LEDs,
conductive thread and thin fabric which enable to light transfer. As a similar previous
version, her presentation included designer touch and aimed to engage with user more.
Moreover, she added customizability feature into an interactive version of “Relish” too
(Figure 50).

During five weeks, S1Grab reflected sharing activity and interaction with feedbacks
as open source’s elements. She integrated each feedback into her concept step by steps such

as changing material of product and her presentation of instructions on Instructables.

4.3.2.2.2. Student Case: S4Fshp

S4Fshp is another selected case; she focused on friendship theme with inspiration
from friendship bracelet. In the beginning, she only shared her paper cup mock-up and
wanted feedback on her Instructables profile (Figure 39 (d)). Then, she decided to share the
story behind her design with persona analysis. She added an alternative combination of her

product family (Figure 51).

Figure 51: S4Fshp's persona analysis and her cup design.


http://www.instructables.com/file/FGHTYPAIUKEWYAR/
http://www.instructables.com/file/F5PSBAHIUKEXCAV/

She defined her persona and the cup design as

“The persona likes simplicity and comfort, care about memories and friendships, want to
remember always. Regarding product, the persona prefers light, coherence, endurance, and eco-
friendly. The cardboard cup is designed as friendship cups. Every unit should be part of one thing.
1t is aimed that while they are using the product, it will remind “the part of one(friendship).” For
that reason, units are designed like puzzle parts. They make a holistic image. There are some
alternatives for both units and the total image. This effect will be made with applying of colors and
form.”

After she had shared her design on Instructables, she took feedbacks such as trying
different form to create modularity, storage together, trying a different material combination
to embrace product family. S4Fshp did not change the form after feedbacks, but she decided
to use different materials together (Figure 52). Before SWOT analysis in co-working session,
she presented this model and told relationship with her persona. During SWOT analysis, she
took similar feedback. However, thanks to opportunities step of the analysis, S4Fshp and
also contributors who were classmates at this point thought over the potential of the product,
so it provides to keep strong sides of the product and reach to better one. As seen in, there
are many potential and some weaknesses for her product, but this showed that after she
worked on these weaknesses, the product may catch many opportunities. As a result of
SWOT analysis, she focused on form to make manufacturing easier, looked for a different

way of giving friendship message.

(b)
Figure 52: s4Fshp's design after feedacks on Instructables (a), SWOT analysis result

(b).

At the beginning of the third week, she presented her new design. She created a new
way to embrace friendship theme. She decided to design cup sleeves instead of a form or
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http://www.instructables.com/file/FFVJY0BIV0A6N1Q/
http://www.instructables.com/file/F80LRD4IV0A6N1H/

pattern of cup. These sleeves were set with three combinations, so when a group of friends
wants to buy a cup of coffee or another drink with these sleeves, then they can keep them

and use as a bracelet.

';\ﬁ-' N =

Figure 53: The sleeve design according to SWOT analysis.

The previous week, there was an announcement about Arduino session, so she made
research about a possible project with it. She looked for basics of Arduino, interactive
bracelet projects and some alternatives. Her research indicated that she understood the
potential of open source tools and possible implications into her project. While she did her

research, she focused on wearable technologies mostly.

After open source hardware session with Arduino, she designed interactive and
communicative friendship sleeve bracelet. The interactive version aimed when one of the
friends use bracelet or sleeve again, then it sends a message to others mobile phone or others
sleeve which blinks LED. She also used Lilypad, because it is flexible and easy to sew.

SLEEVE-BRACELET DESIGN WITH LILYPAD ARDUI

QQ&&Q ﬁ & &‘E 14
2® .

Figure 54: Interactive sleeve-bracelet design of S4Fshp.
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http://www.instructables.com/file/FMXRJ51IV0A74GK/
http://www.instructables.com/file/FF5Y4TWIV0A74I1/
http://www.instructables.com/file/F1NMGU8IVO3W2KS/
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In the final jury, she presented her interactive sleeve design. Moreover, she shared
instructions of the first version of the sleeve on Instructables. She explained

instructionsFigure 55:

1) Cut the patterned fabric and interlining according to template with the seam
allowance.(a)

2) Iron the fabric and interlining for joining.(c)
3) Appy these steps for another face.(d)
4) Lay out velcro parts to two edges.(e)

5) Sew velcro on fabric.(f)

At the end, S4Fshp’s design’s last phase showed that advantages of co-working and
taking feedbacks, because at the beginning using form to reflect her friendship concept can
be seen as good idea for her, after that she saw the threats and weaknesses. She used
feedbacks to reach final ideas. At the stage of open source hardware, she made extensive
research to compensate lack of experience in this area. She used source effectively as open

source’s element.

Figure 56:Result of S4Fshp's design instructions.
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4.3.2.2.3. Student Case: S8Cmp

S8Cmp focused on compact cup design, she aimed to offer experience with drinks
and side together, so she wanted to add compartment into her cup design. The feature of the
compact was inspired by her persona and favorite object analysis as mentioned before
(Figure 57).

Her first mock-up offered compartment to save tea in it. According to feedbacks on
Instructables, she needed to work on;

e Leaking problem,
e Need to spoon or any detail which can work as spoon,
e Compartment for bulk tea instead of ready product,

e Only cup or thermos as function.

Figure 57: S8Cmp's first concept.
In consideration of all these feedback, S8Cmp divided her cup into two part to save

any required thing for drink experience, but there were still leaking problem and complex

manufacturing process.
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Figure 58: S8Cmp's cup design with compartment after SWOT analysis.

In the SWOT analysis, feedbacks showed that there are some opportunities for the
product if it offers an experience like traditional drink boza and roasted chickpea. At this
point, connecting between traditional experience with open source may provide more
engagement. Before SWOT analysis, she thought smaller compartment for sugar, but some
people prefer their drinks without sugar. She found the idea of offering traditional experience

with her design interesting and catchy, so she continued with it.
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Figure 59: S8Cmp's cup design for the traditional experience of Boza and roasted
chickpea.

After the open source hardware session, she also turned her learning into service
product. She decided to design colorful and interactive coaster to offer customizable service
for each customer. In this phase, she had the most detailed work with Arduino with the help
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of another user which reflects contribution as open source’ elements. Another user was an
engineer, and he had more knowledge and experience than S8Cmp. Their work showed the
result of interdisciplinary co-working, she designed the part of the transformation of
traditional experience and how it can be customizable with Arduino, then she took help and

interact with another user.

TCSIH?ZS

Disco LED Party Cup!

........

65P 061225
110mAh 3.7V

Figure 60: S8Cmp interactive coaster design.
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Her coaster includes battery, charge controller, microphone amplifier, converter,
neopixel ring, and 3D printed parts. Her circuits and assembly of Arduino and 3D parts can
be seen in Figure 60.

In the end, her product worked as similar as her previous design, but with a 3D
printer, she did not have to deal with leaking problem (Figure 61). Using open source tools
leveled her project and provided connecting different disciplines. She used to source and
contributions in her design as open source’s element. Her interactive design was not directly

related to her cup design, but she found the way of engaging regarding service design.

bardaga takilabilen 6zel aparat

cay , kahve

seker, leblebi ¢
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boza

Figure 61: S8Cmp's final cup design with the compartment.
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4.3.3.3. Other Implications with Open Source Tools

In addition to selected cases, other students’ design process had some stages of
needing analyzing. These stages show alternatives views about open source tools use in their
design process.

In the 3" week, S5Cpfy shared her new findings and developed parts on her design.
She wants to design espresso cup which offers interaction with the customer through Spotify
music list. She found dynamic QR code as a different from previous weeks, but she has
thoughts about why she need to share her project, and what it may offer other people on
Instructables. With that, S1Grab and S6MIt claimed that they learned dynamic QR code and
offering interaction with it thanks to her Cupify project, so it may give inspiration to other
people, too. This indicates that students accept sharing activity of open source for only
complex production or very interesting idea, but the point is sharing and taking feedback,
then level the project one step further.

Another remarkable thought was expressed by S12No. He has not presented any
projects idea yet. He said that the aim of industrial design department is teaching how we
design a product with economic value, so why | share my idea free instead of that earn money
with it; 1 am not clear about sharing, and also | think if my design is good enough, then |
share Kickstarter, not Instructables. According to his opinion, many posts on Instructables

does not have a design or product value. He thinks that there is no value for the market.

SLEEVY POCKET GIFT

WATER CONTROLLER @
'}

- 3 O’ gk

(@) (b)

Figure 62: S2Geo's gift design (a), interactive water controller design with Arduino

(b).
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S2Geo started with recyclable material cup with geometric pattern, and she wanted
to add some seeds on it for the secondary use of the cup. However, she did not find the direct
way of it, instead of that, she designed the gift idea with seeds (Figure 62(a)). Then, she
designed water level controller for plants (Figure 62 (b)). All steps of her design were not
connected each other through a cup design, but she still continued with the eco-friendly
concept, and use sharing and source as open source elements.

S9Heat designed cup with high-level isolation as mentioned before. Then, she did
not design isolation for the all surfaces instead of that she built a relationship with heat via
color changing paint with heat (Appendix G.10). In her interactive design, she also designed
a coaster which has a piezo speaker as output and temperature sensor as input. When drink
reaches to users desired temperature, the speaker starts working (Figure 63). Her interactive
design also did not directly her product design. However, she had the focus point as heat

during the process.

Figure 63: S9Heat's interactive coaster design steps with Arduino.
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Figure 64: S6MIt's implication of open source tools in her previous design.

In addition to the design process and open source session in the class, students used
open source tools in their previous design. For example, S6MIt had designed cocktail glass
in her previous design studio courses, and she decided to add interaction her glasses for
parties and cocktails (Figure 64). The aim of interaction was building communication with
the waitress, when customers’ drink are finished. For this purpose, she decided to use load
cell in the cocktail desks which sense to weight of the drink; then it sends signals to waitress.
Moreover, she shared on Instructables and wanted help from other Arduino users. Using
open source outside the class and without any obligation shows that she may adopt it as a

design element and usable in the design process.

HERL

AL TEMPLATE
PUNCHER

Figure 65: S4Fshp's previous design project "Bookside."
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As similar to S6MIt, S4Fshp also shared her previous design on Instructables. She
published instructions of her previous “Bookside” project. She did not need any support
about her design. Furthermore, she said that | just want to share and see other people produce
my design. This indicates that students adopt open source to interact communities and being

part of the communities.

4.4. Results of Open Source Community Session

In this section, results of open source community session were analyzed in terms of
early experience, and adoption of open source tools to see differences and changes of
students during the session.

4.4.1. Evaluation of the Early Experience of Students’ Open Source Tools
Usage

Students answered five questions before SWOT analysis of their design to evaluate
their thoughts about open source. Ten students answered questions, and two of them did not
upload their designs on Instructables, but he mentioned his project in the class. After that,
he was added to the last line of the table. According to answers, 8 of students knew the term
of open source before starting the open source session, and 2 of them did not. In the second
question, students defined the open source with keywords to use at the end of the research
for analyzing their progress and changes.

In addition to 5 minutes’ presentation and sharing their design on Instructables,
students defined their product design with keywords as an answer of the 3 question. In
addition to keywords, students wrote simple or minimalist and practical the most.

In the 4" question, students answered that “Did uploading your design on
Instructables and taking comments affect your design process? Why?”. Answers can be
listed:

e | understood which part of my design needs to work on.
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e Comments supported my form design and directed me to design a product which may fit
my persona more.

e Comments showed me missing parts of my design, then gave my ideas about how I can
express more clear and effective.

e Before sharing my idea, 1 am not sure how | can reflect my idea to product, after
comments, it became clear and easy to me.

e They did not affect my design process much. Comments focused on the favorite object
of my persona, so | did not follow this way.

e Reaching comments anytime was good for me, it affected my process.

e Uploading my design step by step made me think about it more deeply. In the comments,
| found many ideas about part of my Project which make my mind busy. Also, | saw
missing points of my design.

In the last question, students answered that how they feel and think about sharing
their design open. Some students have concerns about sharing their design due to the
possibility of using commercially, or stealing their ideas, and also negative and
deconstructive critics. 6 of 10 answers were positive about sharing their design. Because it
helps developing ideas, shows missing points, an effective tool as online critics session, and
can be an opportunity to make people try my product. In addition to these, one student

mentioned that less motivation to share openly because of no financial benefits.

4.4.2. Adoption of Open Source Tools Use into Design Process of Students

As mentioned in the previous section, students also defined the open source based on
their early experiences about it. Students defined the open source with keywords which are
sharing, free, ready, source, contribution, co-design, benefit, accessibility, and community.
Students wrote 16 keywords in total. Moreover, 5 of them were sharing and 4 of them source

as a keyword. Accessibility, ready, benefit and free were written twice.
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Figure 66: Analysis of students’ open source tools and community definition (The

author’s compilation.)

As a result of students’ answer in the questionnaire in Appendix I, a flow chart of
open source community was drawn with only students’ keywords. Keywords in the
rectangular are the main elements of open source. Moreover, students added new keywords
to the definition and density of keywords use also was changed. Students used
“development” and “feedback” as keywords in the evaluation session in addition to
evaluation of the beginning. Furthermore, more students used contribution and co-working
keywords in their definitions. These indicate that students did not only learn open source as
a definition, but also they learned how the system works.

Students found using open source tools and communities useful. 8 of students agreed
about positive contribution of the session on their design process, but 3 of students claimed
that this made their design process slower. 2 of them did not find effective or useful for their
design process.

The question of students’ anxiety about sharing their design was asked in 0 to 10
Likert scale. 0 was no anxiety to share, five was | have some, but it did not prohibit to share,
and ten have | felt anxiety, and I did not want to share. As a result, only 2 of students felt
anxiety about sharing and somehow limited willing to share. 3 of them chose scale 5, and
rest of students had less anxiety about sharing.
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According to students’ feedback about effects of sharing their design on
Instructables, almost each student agreed about comments had a positive effect on their
design process. Some comments helped students at the point where they were stuck; some
were stimulating for them to make their process much easier. One of the students said that
he found critics objective and helped his design. Another student’s opinion was about
comment helped the transformation of her design from raw to more developed product.

A great majority of students agreed with positive effects of contribution to each
other’s project. Only 1 of students found a contribution to another project time-consuming.
Two students said that contribution provide personal satisfaction to help other design. Rest
of students claimed that this activity supports their project and also their personal
development. Moreover, two students gave the answer which contributing other projects
provide contributing both my projects and myself.

Other opinions about making a comment and contributing another project can be
listed;

e | became more objective thanks to the web platform because in the classroom making

a comment for people who know is not easy. It was a valuable experience for me.

e Because other people made comments for my design, it makes me need to make
comments others’ project. It was a cycle.

e Even it is online, not face to face, so commenting someone whom | know can be
hard.

e | hope my comments help others; it makes me more motivated.

e Focusing other projects were eye-opening for me. It gives me a different perspective.

e Normally, after critic session everyone is focusing their session, then leave the
classroom. However, this time each of us contributed to another’s project. Moreover,
contributing another project was not useful for that project also contributed mine.

e | found very useful this co-working experience.

In the 3™ week class and assignment, students had to do research and find open source
to build their Arduino prototype. There is a question about how hard or easy process of
finding knowledge from an open source. It was asked to evaluate their research process on
open source. Only one student found it hard, 5 of them thought that it is a normal process

and 4 of them agreed with its easiness.
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As an answer to following question, students evaluated their experience with
Arduino as open source hardware during open source session of the course. Students had
some difficulties due to their lack of practice yet, but the majority had a positive thought
about learning Arduino and gaining this experience for their further projects. For example,
S6MIt could not run any code with Arduino at the beginning, but she was pleased to know
that she has this kind of opportunity to design interactive products. Another student also
evaluated her experience as doing many things with little coding knowledge. One of them
also expressed a different opinion which is also related directly to design profession. This
was using open source and seeing transformation through physical thing is excited. Arduino
phase of the session gave a different approach to a student like S8Cmp. When she was an
Erasmus student in Italy, she was not interested in Raspberry Pi in a course while engineers
were. However, after Arduino experience, she feels more comfortable with dealing with
coding and electronics. S2Geo found useful taking feedback and answers to question very
quickly in open source community. In contrast to other seven students, 3 of them claimed
that they did not feel engaged enough with Arduino, and no think about continuing to use it.

Due to course structure, all students used Instructables Even there is a part which
includes Arduino in the course, each student did not use Arduino. To find a 3D model for
their design, students used GrabCad and Thingiverse. One of the students chose the option
of other, but he did not note specific one.

The following question aim to learn how much open source tools and its culture
engaged with students, so the question was “will you use open source tools in your further
projects?”. Majority’s opinion was learning these tools will be helpful for the further project,
if they need to design any interactive project. Also, one of the answers said that if this class
was only design course we only design the thing, and all activities could be related to it, but
now | can use anywhere what | learned this course. Moreover, student understood Arduino,
coding or electronics are not difficult that much, they need clear and open sources to learn
from them.

As the last question, if there is any additional feedback to give, they wrote here. One
of the students said that she knew the open source as a term but using it gave a different

approach.
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Industrial design students accomplish several tasks during industrial design studio
course projects. Results of the first questionnaire showed that students have difficulties in
many tasks which can be supported by open source tools use directly. These are data
collection and analysis, generating ideas in enough quantity, finding inspiration, finding
reference knowledge, digital modeling, physical modeling, delivering the project in due time
and affording budget. The first questionnaire did not only give information about tasks and
difficulty rates of students, but also showed reasons of difficulties. Knowing reasons
provided deciding approach and emphasizing which side of each open source tool. The
second questionnaire showed that students have limited knowledge about open source tools
such as Grabcad, Arduino, Instructables, Thingiverse, Raspberry Pi, Kaa. However, they
have also positive approach about using open source tools in their design studio course
projects according to their answers. Pilot studies were designed to find an effective way to
make industrial design students use open source tools in their projects. The last step of the
research showed that the effective way of creating engagement between students and tools
is offering all elements of open source such as hardware, software, community, and
platforms.

Open source community session was designed with open source community,
software, hardware, and platforms. After each assignment, students got experience with each
part of the session. Without using in their design, students did not see open source tools as a
design element. With co-working and contribution elements of open source culture, students
overcame difficulties which were evaluated as a result of the first questionnaire. They are
decision skills, express concept correctly and quickly, finding inspiration, generating ideas
in enough quantity, changing and developing ideas.

Industrial design students defined open source different before and after open source
session in the class. With experiencing open source community and culture on some level,
it became process than term. Before the session, students focused on source and sharing.
However, after the session, they mentioned co-working, contribution, and feedback. All
these are related to culture, and also indicates students engaged with open source culture.

In contrast to offerings of open source tools for industrial design students, they have
a view about their occupation. They interpreted their job definition as that industrial
designer's design a product with economic value, so the product has a place in the market,



then it makes its company earn money. In this circumstances, students did not understand
why they share their design clearly. In consideration of the definition, they should not use
open source tools, because they cannot be used as commercially. However, as the opposite
of this definition, some of the students mentioned about personal satisfaction due to
contributing another project. The process is the matter for open source users and people
sharing projects. Open source culture should be mentioned and discussed more, and taken
industrial designers views about the process, then students start to meet open source tools.

Limitations of the research can be listed phase by phase like;

Pilot studies 1 showed that students need more time and practice to engage with open source
tools. In the 2" pilot study, students’ feedbacks indicated that they need more time, more
practice and knowledge before using in studio course projects. Moreover, students did not
want to use anything without notice of lecturer.

Students get used to designing for economic value, so sharing their design in free of charge
Is not a usual demand for them. Thus, students need to understand why people share their
design and other works in free. For this purpose, students can meet those people and
interview to understand them.

The first limitation on primary research included open source session into the on-going
course, so students have some confusion about how they continue on their projects. Even in
the 4" week, students were not clear enough, they have to include their previous work such
as persona or brand, or they need to design DIY product.

Students’ feedback in evaluation session showed that they could not engage with the reason
of sharing their projects. It shows that there is a need for one more class before starting open
source session to talk about open source culture and its effects.

As further studies, after open source tools are taught in the class, students pick a
project to develop themselves instead of giving a specific theme and obligation. Moreover,
contacting any project owner from any open source platform and contributing it can be
demanded from students so that they can be part of a real community.

The way of creating engagement between industrial design students and open source
tools is building an environment will all open source elements. With this environment,
students experience the whole process starting from source, sharing, contribution to the

community. Then, they start to accept them as a design element. Moreover, they contribute
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open source like sharing their design, developing them with community and give feedback
others, so they add their design perspective into open source as much as they learn from

them.
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APPENDIX A

EVALUATION OF INDUSTRIAL DESIGN STUDENTS' DESIGN
PROCESS TASK BY TASK AND THEIR AWARENESS ABOUT
OPEN SOURCE

This questionnaire was applied for Zeynep Aykul's MSc Thesis in Industrial Design
Department at IZTECH. In the first chapter, there are two parts which are difficulty rates
design tasks and reasons design tasks. In the second chapter, knowledge of students about

open source term and open source tools are asked.

1. Name and Surname

2.E-mail

3. School/Class
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Tasks and Their Difficulty Rates
4.Please, mark your difficulty rate for each task in the design studio projects. *

It is not A little Somehow

. Very
difficult difficult difficult Difficult 1,

Difficu
)

It
Data collection and Analysis

0
0
0
0

Crata presentation |; )] |; )] 4 %‘l ; ) (; )
Understanding project theme Co C o ) C )
Understanding project needs D ] D] {3
Producing enough amount of — — — — —
ideas 'i_;' 'i_;' ':,_:' k,_:' i_:'
Developing and changing — — — ~— —
ideas e _/I L. _,’I I\_ - L L% .)
Express the concept quickly Ty " Y P s
and comectly - - — ‘*—j
Finding inspiration C o C Co Co L
Generating form and style Ty Ty Ty P s
according to user's need - - (— (— ‘—j
Finding reference knowledge I'; )] E ) (. g ; )] ()
Decission ability [ } I :‘I lf ) L :l f j
Evaluation criteria 3 )] ) L) {
Meeting expectation of — — — — e
In.=.-1[:tunE:|E':I ’ -, - ) ) D
S . —
Digital modelling ) ) ) ) (L
Physical modelling C C C ) C ) C )
Preparing presentation poster () O '] ) C )
Preparing presentation —
organization (D ) () C _) -
Affording budget for — — o ey
Delivering project on due e e — (—) e
date '\. r '\. o 4, .-'I LN '-._:I
Affording budget for overall — — —
. - - ) ) O

project



Reasons of difficulty for design tasks
In this section, you will answer reasons of difficulties of tasks as the same as the
previous question.

5. Please, mark your difficulty reason for each task in the design studio projects.

. Technical Technical Relevant
Experience I Budget Time Su Courses

{ 0 ( | { ) O (
L — L L L — AN L —

Lecturer Classmates

Data collection

0
0

and Analysis — —

Data Pt P I P Pt T
; I-«. A LN L _,I L J \ .:I LN k / A _,I

presentation

Understanding Yy P — e T — — —

project theme — — \_j L L L W/ )

Understanding — P e Y Y — Yy —

project needs — L LN L L LN N i,

Producing - - o

enough amount L ) o 'S ) )

of ideas

Developing and \ T ¢ o ' P ™ e

changing ideas — LR '-.._j | . _J ) (___ )

Express th..a .-’_j . , — , . {_j

{:Iu':;gcept l:|l..||||:l:|:.I o ) __ ) L ( ) )

and comecthy

Finding I: —y — .-'—: — — — — p

inspiration — p— S N LS L ~._:'

Generating form

and style — P Y N Y — ; N —

according to — p— — p— L S L \

users need

Fimding reference [—- Y YOy —, Y — —

knowiedge d — " L— L L LR \

Decission ability .3 f'_"; CY (5 (5 /_‘; Fa '

Ewvaluation \ &) P - P P

criteria - L O O L D) L

Meeting ion of Y e # v o) 4 :I T f -.I Y

T”mmn N LN LN A . LN % __/

ectursr

Digital modelling () Oy C oy C oy oy oy O (@)

Physical — — — — —

m?-:l:lelling _ o OO O O O O )
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presentation ) O OO O O O O

poster
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presentation C ) il ) ' D] )
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one in

Measurement of Awareness about Open Source Term and Tools

In this section, your knowledge about open source will be measured.

6. Did you hear term of "open source" or "agik kaynak"?

ye5

no

7. Mark your relationship about each open source tools

Arduing
Raspbery Pi
Rasbian
Open loT
Buglabs
Makezine
Reprap
Lasersaur
Grabcad
Thingiverse
Blender
Freecad
Inkspace
Gimp
Scribus

Additional

| heard it,
but did not
use before

| participated : ”;Ed. TN am following | did
its use in nowvice po ;33?2 the tool, but mat
workshop user  user ) no opportunity  hear

=0 course to use it
project

If you used any tools in your class, then please answer the question.

8. Did you use open source tools which you marked in previous question or another

design courses? Please note your aim and experience. *
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APPENDIX B

FEEDBACK SESSION OF INTRODUCTORY PRESENTATION

Pre presentation Section
This survey aims to take feedback about my presentation. For further information on your

questions, you

can send me email to zeynep.aykul@gmail.com
1.Your School/Class (If you want to take information e-mail about open source and further

studies, you can write your email)

2. Do you know term of "open source™?

Yes
No

During Presentation Section
You should answer these questions during the presentation.
3. Did you understand Open source terms and system?

yes

no

not clear enough

Diger:
4. Do you think that I analyzed challenging tasks of industrial product design students
and

reasons of them in studio courses?

absolutely true there are some missing there are wrong
true points analysis
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5. If you think there is mistake or missing point in previous question, you can add

here.
6. In this question, can you pick the best option for you in each project sample?
| heard It was Advises are Advises Advises are | am
itfor . "o useful, | may useful, but they
the first II'I.E'-HES.II'IQ use it in future are ot are nat effective already
o L } enough . . auser
time project for studic project
Ma:1 GRABCAD
MO: 2
INSTRUCTABLES
MO 3:
THINGIVERSE
MO 4: ARDUING
MO 5:
RASPBERRY FI
MO B KAA-
FLATFORM
7. Did you think about any tool which could be helpful, if you learnt before the
project?

8. If you have any additional opinion or idea, you can add this part. Thank you.
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APPENDIX C

INTRODUCTORY PRESENTATION ABOUT OPEN SOURCE
TOOLS FOR INDUSTRIAL DESIGN STUDENTS

Open Source Use for
Industrial Product
Design Students

Zeynep Aykul
Izmir Institute of Technology

Master of Science in Industrial Design

Open
Source
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v

Source I'
+ o5 }Community
Licence " . brant
Maintainer @

Wrong things about Open Source known as
right

Open
Source

Open Source Uncontrollable

Open Everything
Source Free
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Students of Industrial Product Design

3rd Grade Finding Meeting Time Presentation of Producing
Inspirati Lecturers' M t ideas or Enough
Students Dspiration Expectation Jndecien concepts Amount of Idea
4th Grade Presentation of Meeting o
ideas or Lecturers' Manasement Budget
St u d ents concepts Expectation g

Reasons of challenge on those tasks...

.Experience
.Time

.Technical
Knowledge

.Technical
Support
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What about Open Source
Tools and Platforms? Can
They Help Students?

NO:1 GRABCAD

https://grabud.com/librar g
y/dynamic-hand-support-
for-et-reducing-1

bles.com/id/Origami-Furniture-Case-
Study-a-Table/
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NO: 3 THINGIVERSE

Mov 02,208 0829
Meto fends

= davidhrbaty Interactive (KEA LED Table

Arduino Mega white glass plate,

100 proces of RCB

30 printer

15 based on HC

1 Rainbow
2 Anin

4 VU Meter
5 Dicefor games
6. Teis game
7. Srake game
8 Pong game.

9 Bricks game.

Main men of this table is divided into 9 sections:

rom Fastiea lbvary
3 Stars anmation

‘ RaspberryPi

Raspberry Pi
Camera
Board

f

element .
element14.c0m

JXLINd ¥3150d

Garage Door

824PM

Q ‘ Command received, and ‘
sent to garage door }
824 PM
L
om

10:.05 PM

Q ' Command received, and
sent to garage door
10:06 PM
: !
staws < B

10:33 PM

g i ‘ENABLED. Status reply:
Garage door last opened

by on
08/22/14 03:06:05

10:33 PM

Enter message I ?
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NO: 6 KAA - Platform

B S
What you can do with Kaa

=1 Sensor-based field
= g o

mapping

Remote equipment
monitoring

=
¥

- Predictive analytics
monitoring focacpa and
n o [ivestock
==
&(ﬁ" Climate monitoring Livestock tracking
[ andforecasti and geofenci
anlll g gmofsachs
- " '
eon o y
R ——————— Stats on livestock Smart logistics and
B hadamed o . - feeding and produce warehousing
oo s - memen

Some additionals

Budget
* Raspberry Pi Zero: $5 - It can be used again and again
* Strafor foam : 3 $ - It can not.

Contribution to Open Source Project
* Contribution Level

* Wish List

* Reporting Bug
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APPENDIX D

FORM 1: TO IDENTIFY STUDENT PROFILE WHO CONTRIBUTE
PILOT STUDY 2

Calismanin Amact:

Bu calisma, Izmir Yiiksek Teknoloji Endiistriyel Tasarim Yiiksek Lisans tezi
kapsaminda Zeynep Aykul tarafindan yiiriitiilmektedir. Endiistriyel tasarim ve endiistri
tiriinleri tasarimi 0grencileriyle yapilacak galigmalarin amaci, onlara agik kaynak araglari
tanitarak ve Ogreterek tasarim stiidyosu projelerinde kullanimini saglayarak, bir tasarimci

olarak bu araglar1 kullanimlarinin nasil oldugunu gézlemlemektir.

Bu kapsamda, 2016-2017 Guz déneminde ilk stidyo projesinde kullanmak lzere
donem basinda agik kaynak araclari tanitici bir ders yapilip, bu derste, her bir agik kaynak
aracinin kapsami, kullanim alanlar1 ve yontemleri 6grencilere dgretilecektir. Sonrasinda,
Ogrencilerden haftalik olarak yaptiklari tasarimlarda bu araclar1 ne sekilde kullandiklarina
yOnelik raporlar istenerek siire¢ izlenecek ve bu raporlarda, 6grenciden kullandigi aracin
tasarim siirecini nasil etkiledigine yonelik bilgilere ve ayn1 zamanda stiidyoda aldigi
kritiklere bu raporda yer verilmesi beklenmektedir. Bu adimlar dogrultusunda agik kaynak

araglarin kullanimin stiidyo dersindeki siirece uygunlugu arastirilacaktir.

FORM 1:

Amaci : Ogrencinin profilinin belirlenmesi.

Bu form ¢aligmaya katilan 6grencilerin profillerinin belirlenmesi amaciyla sunulmustur.
Isim, Soyisim:

Telefon Numarasi - E-mail adresi:

Okul:

Sinif:

Stiidyo Numarast:

(Ogrencinin katildig1 kagincr stiidyo dersi?)
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Calismanin sonuna kadar katilabileceginizi diisiiniiyor musunuz? En az katilim 1 23 4 5 En

¢ok katilim

Bu calismanin size katki saglayacaginizi diisiiniiyor musunuz? Evetse nasil?

E.1. Form 1: Vefa Ayaz

Amaci : Ogrencinin profilinin belirlenmesi.

Bu form ¢aligmaya katilan 6grencilerin profillerinin belirlenmesi amaciyla sunulmustur.
Isim, Soyisim: VEFA AYAZ

Telefon Numarasi - E-mail adresi: 5434843321 -vefaayaz@gmail.com

Okul: ANADOLU UNIVERSITESI

Sinif: 4

Stiidyo Numarasi: 7

(Ogrencinin katildig1 kaginci stiidyo dersi?)

Calismanin sonuna kadar katilabileceginizi diisliniiyor musunuz? En az katilm 1 23 4 5
En ¢ok katilim

3

Bu ¢alismanin size katki saglayacaginizi diisliniiyor musunuz? Evetse nasil?

Evet agik kaynak kullanimin arttirarak ,projelerimi daha kisa siirede bitirmeme yardime1

olabilir.

E.2. Form 1: irem Berkant

Amaci : Ogrencinin profilinin belirlenmesi.

Bu form ¢alismaya katilan 6grencilerin profillerinin belirlenmesi amaciyla sunulmustur.
Isim, Soyisim: Irem Berkant

Telefon Numarasi - E-mail adresi: 538 681 5040 — iremberkant@gmail.com

Okul: Anadolu Universitesi

Sinif: 4

Stiidyo Numarast: 5

(Ogrencinin katildig1 kagincr stiidyo dersi?)
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Calismanin sonuna kadar katilabileceginizi diisliniiyor musunuz? En az katilim 1 23 4 5
En ¢ok katilim

3

Bu calismanin size katki saglayacaginizi diisiiniiyor musunuz? Evetse nasil?

Tasarim ve arastirma siirecinde farkli bakis agilar1 ve yontemler kazandirabilecegini

diisiiniiyorum

E.4.Form 1: Elif Gokgen Bulut

Amaci : Ogrencinin profilinin belirlenmesi.

Bu form caligsmaya katilan 6grencilerin profillerinin belirlenmesi amaciyla sunulmustur.
Isim, Soyisim: Elif Gékcen BULUT

Telefon Numarasi - E-mail adresi: 05383768336 — elif.bulut@ozu.edu.tr

Okul: Ozyegin Universitesi

Sinif: 2.s1f (2.s1f fakat irregular oldugum igin 2.sin1fin 2.stiidyo dersini bu donem
alityorum.)

Stiidyo Numarasi: 202

(Ogrencinin katildig1 kaginci stiidyo dersi?)

Calismanin sonuna kadar katilabileceginizi diisliniiyor musunuz? En az katilim 123 4 5
En ¢ok katilim

Evet, bu ¢alismaya sonuna kadar katilabilirim. -5

Bu ¢alismanin size katki saglayacaginizi diisiiniiyor musunuz? Evetse nasil?

Evet, diigiiniiyorum. Tasarimda sadece 6gretim gorevlilerimizden degil, diger
tasarimcilardan da fikir almak isterim. Bagka yontemleri nasil kullanacagimi ve

uygulayacagimi 6grenmenin bana deneyim ve yeni fikirler katacagini diisiiniiyorum.
E.5. Form 1: Cansu Deniz Ozden
Amaci : Ogrencinin profilinin belirlenmesi.

Bu form ¢aligmaya katilan 6grencilerin profillerinin belirlenmesi amaciyla sunulmustur.

Isim, Soyisim: Cansu Deniz Ozben
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Telefon Numarasi - E-mail adresi: cansu_ozben@outlook.com

Okul: FMV Isik Uni.

Sinif: son sif

Stiidyo Numarasi: proje 5

(Ogrencinin katildig1 kaginci stiidyo dersi?) 5.

Calismanin sonuna kadar katilabileceginizi diistinliyor musunuz? En az katilim 1 23 4 5
En ¢ok katilim

5

Bu ¢aligmanin size katki saglayacaginizi diislinliyor musunuz? Evetse nasil?

Projem i¢in bilgi toplamam konusunda katki saglayacagini , degisik fikirler ile daha

yaratici ve farkli tasarimlar yapmama yardimci olacagini diisiiniiyorum.

Su an iizerinde ¢alistigimiz konu Elektrikli scooter (sarj liniteli)

Bu hafta scooter 1 hangi alanda ¢alisacagimizi belirledik. Neresi i¢in , kim i¢in, hangi yas
grubuna ,nasil sokaklarda kullanacagimiza kisacasi konsepte karar verdik.

Ben bir senaryo belirledim onun iizerinden sorunlar1 belirleyip ilerleyecegim.

Kadikdy’de Boga heykelinin civarlarinda bir evim var. Her sabah ise giderken dnce
Besiktas iskelesine yiirliyorum .10 dakika siiriiyor, sonra vapura binip Besiktas’a
vartyorum. Oradan da isyerime Ortakdy’e gidiyorum. Bir sirkette yoneticiyim.Yolum
yiirtiyerek 20 dk siirtiyor. Bu kadar yolu daha kisa siirede gitmek istiyorum,20 dk Iik
mesafe icin toplu tasima kullanmak bana gore gereksiz masraf .Scooter ‘1m olsa bu sorunu

kolay yolla ¢cozebilirim.

Hedeflerim;
1- Zamandan tasarruf saglamak.
2- Otobana ¢ikmadan kaldirim iizerinde scooter’im1 siirmek bunu yaparken diger

insanlar1 rahatsiz etmemek.

3- Saklama alani gibi bir hedefim yok ; amacim beni istedigim uzakliga

gotirebilecek bir scooter sahibi olmak.
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4- Sadece kisa mesafeler i¢in kullanacagimdan 6tiirii konfor 2. Planda.

5- Kolay tasmabilir,miimkiinse kii¢iilebilir,katlanabilir,sirt cantasi olan bir tasarim

hedefliyorum

Haftaya gorevim bu bahsettigim yollar1 kendim kullanarak deneyimlemek ve sorunlari

belirleyip fotograflarla proje hocama fikirlerimi savunmak.

E.6. Form 1: Giurkan Ozkan

Amaci : Ogrencinin profilinin belirlenmesi.

Bu form caligsmaya katilan 6grencilerin profillerinin belirlenmesi amaciyla sunulmustur.
Isim, Soyisim: Giirkan OZKAN

Telefon Numarasi - E-mail adresi: 05375004426 — gurkanozkann@gmail.com

Okul: FMV ISIK UNIVERSITESI

Sif: 3

Stiidyo Numarasi: Proje 3

(Ogrencinin katildig1 kacinct stiidyo dersi?) 3

Calismanin sonuna kadar katilabileceginizi diisliniiyor musunuz? En az katilm 123 4 5
En ¢ok katilim

4

Bu caligsmanin size katki saglayacaginizi diisiiniiyor musunuz? Evetse nasil?

Yeni kaynaklar ve diisiince kanallar1 olusturucagini kisacasi tasarim siirecini kisaltacagini

diisiiniiyorum.
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APPENDIX F

FORM 2 TO TRACK STUDENTS’ WEEKLY STUDIES IN
STUDIO COURSE

Amacit: Ogrencinin haftahk cahsmalarimin takibi
Isim, Soyisim:

Proje Adi:

Tarih / Hafta:

Proje Adimu:

Kullanilan A¢ik Kaynak ve Amaci:

Ogrencinin yorumu:

Kritikte 6gretim gorevlisi ya da arastirma gorevlisinden kullandig1 agik kaynakla ilgili aldig
geri doniig varsa:

Gorseller:
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APPENDIX G

STUDENTS’ PROJECTS IN OPEN SOURCE COMMUNITY SESSION

G.1. S1Grab: Ceylan Besevli
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Difterentiation through colors
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T octhy
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Joan Crasare Reboul

Ceylan Begevll, Design Thinking and Methodology

q

PERSON.A _
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b b -~‘ 1 $a
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Ankara % @ i
Single " &% 9 %a )
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Loves family time ‘.

Achieving self esteem & success
Fashionable, not necessarily follows trends

f/”L Pursues the finer things in every field of life Ceylan Besevii, Design Thinking and Methodology
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Concept 1 ; Minimalist yet fun and comforting
A comfortable handle form that makes one feel in control
Texture and a hint of color

T—

Ceylan Besevli, Design Thinking and Methodology

’ = ! v £ sarep— 2.8

P e s
=R (.3 (e, | -“2’J | Wooden handle for a homey , natural, warm feeling
i et B =2 Mixand match the cups and handles,
; = ® & DIY cup family
| ! ) : ’ L“? @ s Texture differentiation

o
LGr

Ceylan Besevli, Design Thinking and Methodology

2.h Intimate Spoon and cup relationship

Ceylan Besevli, Design Thinking and Methodology
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Further development according

to the feedbacks

An alternative way of experiencing coffee
Model | explains the structure princide, M m
the red ears would be wooden added preces mm “mu

No handles, wooden grabbing surface

Model 2 showes the scale of the cop

Ceylan Besevli, Design Thinking and Methodology

STRENGHTS I WEAKNESSES
Cuttural refereace to the deficate | Hygiese
SRS | The shape of the cup might not keep the
The warm feeling of holding | liguid warm effecfively
the wooden surface

e
OPPORTUNITIES | THREATS
A difent coflee drinking experience | The manafacturing details of conesponding
Using f with one hand a5 well pomein and wond e
Enphasiion e pabbiog e | Joining detais
Toss the poroelain keeo the wood; | Tactle feeling as the only function
afterife, altermative usage I

Concept detailing

Semi dented porcelain cup
with cork add-ons that work as

an insulator and a coaster

Easier to manufacture than wood
Removable, more hygienic
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cikciks amenth age

Kulptan ziyade ahsabi bardagi elle kavramayi saglayacak bir sekilde

kullansan sanki o "homey” havay daha gok yakalarmissin gibi geldi, hem

tutug olarak hem de ahsabin hafifige eller sitmasiyla @)

- ipder (author) ¥ ckeke amonth age
evet bunu dikkate alacadim tesekkir ederim ;)

Nuriye Sultanli{ amenth age

Concept 1 igin, efer malzemesi karton ise kulbu gok kullanima uygun
gdrinmiyor. Texture edlenceli bence :)

- ipder (author) ® Muriye Sultank amonth ago
Parselen ve ahsap olacaklard), tegekkir ederim :)

ayin?7 amenth age

Feagdy

Farkh malzeme denemeler baganl olabilir. Hem hareketliik katarken hem de
sade bir yaklasim. Kasigin bardakla bir olmasi ghzel. Bu bardagin sadece

bir insana ait oldugunu belitecek baz dgeler ekleyebilirsin.

- ipder (author) ¥ ayin?7? a month age
Tesekkir ederim dikkate alacagim :)

- ipder {authar) ® ayin?7? amenth age
Tegekkir ederim ;)

: D Hacks and How Tos a month ago
i Mice design A+
- ipder {author) ® DI Hacks and How Tas amenth age
Thanks a lot 2}
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G.2. S2Geo: Nihan Sigirci
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human-ur 5 days ago Reply
bu tir bir delme bicimi icin yizey uygun degil. diiz ylizey olsa punch yapilabilir.

ya da kesmesi kolay olabilir sizdirmazlik meselesini de cézmek lazim.

Flag

MNuriye Sultank a month ago Reply

Hatirladigim kadanyla perscnan dogay korumaya dnem veriyordu. Belki tek
kullanimhk kagit bardak cnunla ¢ok uyumlu elmayabilir. Bu tarz personalar
genelde kahvelerini ve sulanni kendi mataralannda tasiyorlar. Bu baglamda belki
triin icin ikinci bir kullanim énerebilirsin. Malzeme seciminle de bunu
destekleyebilirsin.

Flag

ipder a month ago Reply

Persona seman oldukca ilham verici ;) Cikarttigin formlann kabin biryerlerinde
eklenmesi hakkinda belki bisey disinebilirsin ?

Flag
DY Hacks and How Tos a month ago Reply
Cool design.

Flag

G.3. S3Cont: Secil Cikcik

=k,
rg ,f"ZJ A OStudenl

CEREN
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puiic visualty O( ) =V
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human-ur 5 days ago Reply

en asagidaki yorum cok dogru. :) nasil yapildigi ve herkesin yapabilmesi ile éne
cikan tasanmlar olmal burda.

Fisg
Nuriye Sultank amonthago | Reply
ben de baska renk denemeleri yapilabilecegini dosuniyorum. metal ve karton
kontrasti ilging bir fikir

Fisg
ayini7 a month ago Reply

Givenlige dnem veren bir persona icin rizgarda bardagin ugmamasi dnemli bir
ozellik. Renkler konusunda ise belki de bir Griin ailesi olarak disanebilirsin.
Baslangic olarak mor giizel, buna uyumlu farkli renkler giizel bir secenek olabilir:)

Flag

ipder amonth ago Reply

Renkler ve metalin kullanimi persenan ile eldukca értiigiyor ;) Form icin de onu
yansitacak birseyler deneyebilirsin belki?

DIY Hacks and How Tos a month ago Reply

Hi and welcomel

We're glad you want to share something with the community, but unfortunately
this doesn't qualify as an Instructable . . . but you can fix it so it does! ;)

An Instructable shows others how to do or make something, and outlines the
steps to show readers how to duplicate what you have done. Would you like to
make some changes or additions to this? Leave me a message here if you do.
and | will take a look and publish this if it is ready!

Thanks,

Your friendly neighborhood instructables staff.
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G.4 S4Fshp: Nuriye Sultan Kostak

Hello,

The cardboard cup which is designed according to design thinking methods, here. Take a
look at this and make a comment please. | will improve my project with your comments :)

Thanks a lot

Step 1: Persona

Good times come and go,
but the memories
will last forever,

Zulal, 22

2MCOINECSS

UNIS@Xx
Zulal,22

Sadelik ve rahatliktan hoslaniyor.

Hatiralarina ve arkadasliklarina deger veriyor, onlari siirekli hatirlamak istiyor.

Uzun siireli kullanacagi iirlinlerde hafiflik, uyum, dayaniklilik ariyor.
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http://www.instructables.com/file/FGHTYPAIUKEWYAR/

Dogal malzemeleri kullanmay1 seviyor.

Step 2: Concept 1 - part of one

The cardboard cup is designed as friendship cups.

Every unit should be part of a one thing. It is aimed that while they are using

the product, it will remind “the part of one(friendship)”.

For that reason, units are designed like puzzle parts. They makes a holistic image.
There are some alternatives for both units and the total image.

This effect will be made with applying of colours and form.

Step 3: Concept 1 - color&form

I can use different colours and forms to create a total image.

122


http://www.instructables.com/file/F5PSBAHIUKEXCAV/
http://www.instructables.com/file/F4XQXB2IUKEXCP7/

Step 4: Redesigned cup with the comments

Different parts-different materials and colors
Swot analysis in the photos
We will continue to develop the cup according to Swot Analysis and new comments.

Step 5: New concept after research and swot analysis

CONCEPT DEVELOPMENT AND RESEARH

Reussbie coffee mugs can be adaptated a5 friendship mugs

These are links for arduino based project development.

http://maker.robotistan.com/arduino-dersleri-11-si...
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http://maker.robotistan.com/arduino-dersleri-11-sicaklik-olcumu/
http://www.instructables.com/file/F1WY4HUIV0A6N1A/
http://www.instructables.com/file/FFVJY0BIV0A6N1Q/
http://www.instructables.com/file/F80LRD4IV0A6N1H/
http://www.instructables.com/file/FMXRJ51IV0A74GK/

http://www.instructables.com/id/supplies-and-tools...

http://www.jewelbots.com

http://www.instructables.com/id/3D-printed-LED-bra...

Step 6: Concept and usage

“friendship” themed coffee sleeves

|

i§'§'9'¢% W
[ X XX X
e eTee
5505 K
XXX XD Rees

Step 7: Sleeve-Bracelet development with Lilypad Arduino
SLEEVE-BRACELET DESIGN WITH LILYPAD ARDUINO

Here are the links which make profits

http://www.instructables.com/id/LED-Cuff-Bracelet/
http://www.instructables.com/id/Fabric-amp-Bead-Ti...

http://www.instructables.com/id/LED-Seahawks-brace...

http://www.instructables.com/id/Fabric-amp-Bead-Ti...
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http://www.instructables.com/id/supplies-and-tools/
http://www.jewelbots.com/
http://www.instructables.com/id/3D-printed-LED-bracelet-with-motion-sensor/
http://www.instructables.com/id/LED-Cuff-Bracelet/
http://www.instructables.com/id/Fabric-amp-Bead-Tilt-Sensing-Bracelet/
http://www.instructables.com/id/LED-Seahawks-bracelet/
https://www.facebook.com/bitwiseEtextiles
http://www.instructables.com/file/FF5Y4TWIV0A74I1/
http://www.instructables.com/file/F1NMGU8IVO3W2KS/

http://sewelectric.org/diy-projects/sparkling-bra...

http://www.instructables.com/id/Fabric-amp-Bead-Ti...

http://sewelectric.org/diy-projects/sparkling-bra...

http://www.instructables.com/id/Fabric-amp-Bead-Ti...

https://makezine.com/projects/make-29/beating-hea...

http://www.instructables.com/id/Fabric-amp-Bead-Ti...

That is already at concept stage, so please help me to develop my concept. | do not have
enough info about arduino and lilypad things. Thanks :)

ayin77 Reply

Personan ile uyumlu bir calisma olmus. Bir arada satilimasi disdandliyorsa nasil
bir arada duracak? Paylasma ve renk gelistirebilir glizel konseptler. Buna ek
olarak bileklik her zaman yaninda tasidigin bir Grinddr belki bu durumdan arindn
icin faydalanabilirsin.

Flag
@ Swansong Reply
Cool design :)
Flag
@ —‘: Nuriye SultanK Swansong Reply
thanks alot :)
Flag
ipder Raply

Yarim ay sekli modilerligin tek yolu clmayabilir, 6zellikle de beraber saklamada bir
espiri yakalamak istiyorsan. icice gecirebilmeye misait bir form olusturmaya
gidebilirsin. ¢izim biraz acikhyor demek isteidgimi

:\f'“_j
<7
L
Flag
ziilalk Reply

Tesekkiir ederim, bardagimi sevdim. Zaten bayle bir bardagim olsaydi,
muhtemelen onu kullanmazdim. Dider parcalaninin arkadaglarimda kalmas: fikrini
cok sevdim.

cikciks Raply

Tasariminin hikayesinden yola cikarsak sanirnm kullan at bir bardak olmayacak, o
yuzden birden farkli materyalle belki istedigin renk kombinasyonlarin ve
modulerligi daha farkl sekillerde saglayabilirsin.

Flag
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http://sewelectric.org/diy-projects/sparkling-bracelet/design-your-bracelet/
http://www.bitwiseetextiles.com/blog
http://sewelectric.org/diy-projects/sparkling-bracelet/build-your-bracelet/
http://electronics.stackexchange.com/questions/16026/displaying-text-on-a-lilypad?rq=1
https://makezine.com/projects/make-29/beating-heart-headband/
https://learn.sparkfun.com/tutorials/lilypad-light-sensor-hookup-guide

G.5. S5Cpfy: Dinem Kursun

My friend's favorite item was this little thing. | don't know what it's called. She said she likes
it so much because it looks so small but it can keep so many stuff inside, and it looks tidy
and clean

Step 1: Persona

The persona | created here is a girl that has an introversion personality. She likes minimal
products. She wants the products she have to do it's job. It's enough for her to do one thing
for a product if it's doing it well. She is shy with people at first, but when she gets closer she
IS more open to them.

Step 2: Brand Analysis

126



rovidin MUSIC THAT CAN
P 9 BE PLAYED

é = music for 0y
eVeryone NN (ONNECTION

M sl ’”“y personal O:F1FOLDIEr\IE
57?"
ronizgs — - .
Siony- : o ) Artist.
B o oupme gy
QRTisTs’ )

: PAGEs anp :
oplion. " praviists ﬂ&‘%‘l‘g

Here is the brand analysis of Spotify. Spotify is a music streaming application for pc and
mobile. Their motto is "Providing music for everyone". They have customised playlists for
users' taste of music. You can follow your friends and see what they listen to, but they also
have "Private Mode" for when users don't want other users to see what they are listening up
to 6 hours. Another privacy option is the private playlists. So you can keep some of what
you're listening secret, and some of them public. It's up to you.

Step 3: Paper Cup

Here is my first idea. It's a basic paper cup from outside. | just wanted it to look minimal,
and wanted the text to look like in relief. From outside all you can see is a white simple cup.

Step 4: Paper Cup (Inside)
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Here is the inside of the paper cup. | wanted to write the lyrics of the song that | wrote it's

title under the cup. You will be able to read the more of the lyrics as you drink your tea/coffee

etc.

TS
.

Nuriye SultanK a month ago Reply

Tasanmin arkasinda yatan fikir ve personayla uyumu icin tebrikler -} Icerideki
yazilarin ve arkaplanin renkleriyle, fontlanin biydklikleriyle oynayarak daha
conrast bir yaklagim sergileyebilirsin belki. introvert insanlar da gayet renkli
kisiliklere sahip nihayetinde -} Font bardadin dibine yaklastikca by yeebilir

Flag

ayini 7 a month ago Reply

Tasanmindaki minimal yaklasimi sevdim, bu yaklasim hem personan ile hem de
marka analizin ile uyumlu. Aklima icine sicak su konulunca renk dedistiren
bardaklar geldi. Belki de siir farkh bir yolla ortaya cikabilir.

Flag
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G.6. S6MIt: Aylin Karadeniz
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STRENGTHS

very convenient for green tea
drip coffee
3rd generation coffee

appropriate for persona

OPPORTUNITIES

specialize for brands

copsutes : tea, coffee, snacks; sugar,
morketing

fehibo capsule

pour water from fop

soperate water from fea, efc.

WEAKNESSES

bottom component is undear

botiom component for snacks is necessary
hygiene

the concept of capsule is more essential

THREATS

hord fo package
contact between water and capsules

joining details
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@i

dfferent capsukes for tea
coffee
greentea

Sugar

sirinsen 15 days ago Reply
Kapsiilli konseptinde kapsil strekli kullanilacak mi yoksa kullan-at mi olacak ?

Hacim olarak ne diistiniyorsun bir de ? Renderda sanki 500ml gibi geldi bana ?
Cam olmasinin ne gibi avantajini kullaniliyorsun 2

ayin77 (author) * sirinsen 14 days ago Reply

Merhaba. Aslinda ilk basta hep kullanilacak diye disstinmiistim ancak
aldigim yorumlarla birlikte bir seferlik kullanilacak kapsiillerde tasarlanabilir.

Sirekli kullanim giinlik kullanici ve kendisi bu projeyi uygulamak isteyenler
icin uygun. Tek seferlik kapsilleri ise degadan gibi markalar icin
uy gulayabilirim.

Cam olmasini temizligini diginerek tasarladim, dte yandan daha cevreci
bu da personama uyuyor.

Nuriye SultanK a month ago Reply

Concept 1 icin. kapanabilme detayi falan eklenmesi gerekiyor saninm. Yanm
daire geklindeki formun iglevini tam olarak anlayamadim. Snack icin alttaki
hazne yeterli olmayabilir. belki formda ve boyutlarda oynama yapabilirsin. Her iki
konsept icin, yaninda sicak icecek tagiyacaksin, malzeme secimiyle daha
givenli hale getirilebilir belki. Concept 2 icin, bir cok farkli parca var bunlann dha
kompakt olmasini disiinebilirsin

ipder a month ago Reply

Konsept 1'deki kupanin altina snack kompartmani oldukga kullanisli. hem alta
hem iiste monte olablir?

Konsept 2'de formun yiksek degil basik olmasi iki drin ( corba ve kahve) icin de
daha uygun olabilir
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G.7. Interactive project of S6MIt
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sirinsen 15 days ago Reply

Kapsulli konseptinde kapsl strekli kullanilacak mi yoksa kullan-at mi olacak ?
Hacim olarak ne diigtintyorsun bir de 7 Renderda sanki 500ml gibi geldi bana 7
Cam olmasinin ne gibi avantajini kullaniliyorsun ?

ayin?7 (author) » sirinsen 14 days ago Reply

Merhaba. Aslinda ilk basta hep kullanilacak diye distnmistim ancak
aldigim yorumlarla birlikte bir seferlik kullanilacak kapsiillerde tasarlanabilir.

Sirekli kullamm ganliik kullamecr ve kendisi bu projeyi uygulamak isteyenler
icin uygun. Tek seferlik kapsilleri ise dogadan gibi markalar icin
uy gulay abilirim.

Cam olmasini temizligini diigtinerek tasarladim, te yandan daha cevreci
bu da personama uyuyor.

Flag

e Nuriye Sultank amonth ago | Reply
Concept 1 icin, kapanabilme detay! falan eklenmesi gerekiyor saninm. Yanm

daire seklindeki formun islevini tam olarak anlayamadim. Snack icin alttaki
hazne yeterli olmayabilir, belki formda ve boyutlarda oynama yapabilirsin. Her iki
konsept icin, yaninda sicak icecek tasiyacaksin, malzeme secimiyle daha
givenli hale getirilebilir belki. Concept 2 icin, bir cok farkl parga var bunlann dha
kompakt olmasini dis(nebilirsin.

Flag
[ ipder amonthago | Reply
2" : Konsept 1'deki kupanin altina snack kompartmani oldukca kullanishi, hem alta

hem (ste monte olablir?

Konsept 2'de formun yiksek degil basik olmasi iki drin ( corba ve kahve) icin de
daha uygun olabilir

G.8. S7TMeas: Leyla Melis Aslan
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The cup was designed according to Deniz's favorite object which was his Kindle.

Step 1: Persona

CONTROL GEOMETRIC  INTERACTIVE
TECHNOLOGY  MINIMAL ORDER

He mentioned that he liked that he could see how many pages he read in percentage. And
also that he had a habit of charging the kindle even if the battery wasn't low. So | kind of
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realized that Deniz has a habit of controlling everything around him and is a bit of a control
freak.

According to this data I tried to personalize a cup so that it would satisfy Deniz's needs, such
as the need to control how much he drank.

Step 3: Brand Analysis

3

“JUST IMAGINE”
“LIVE ON”

IMAGINATION

CREATIVITY

FUN e
LEARNING msi,;";nmo‘;ai;‘;
QUALITY e
CARING CrEAVIY A

STRENGHTS/QuALITY/EDUCATIONAL VALUE/STRONG
BRAND IMAGE/ANNOVATION

WEAKNESSES/HiCH PRICE TAG/SINGLE CATEGORY
FOCUS

Step 4: Improvement of design according to brand analysis

P

Step 5: SWOT Analysis
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Step 6: Improvement of design according to comments and swot analysis
Step 7: 3D Print Data

human-ur 5daysago | Reply

sizdirmazlik konusu var. baska bir yéntem dastnmeli.

Nuriye SultanK amonth ago | Reply
Bence basaril bir tespit ve konsept :) belki bu géstergenin sekliyle

oynayabilirsin. hatta abartip géstergede yiizde kullanabilirsin, yani daha fazla
cizgi olabilir.

. zilalk » Nuriye Sultank a month ago Reply
Evet Nuriye'ye katiliyorum yazde kullanabilirsin. Bardak seffaf olabilir

icindekini daha net gérmesi acisindan.
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G.9. S8Cmp: Zilal Keskin

Bardak tasarim

Step 1: Persona
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Nuriye 22 yasinda 6grenci. En sevdigi kendini anlatan iiriin suluboyasi. Bu riini kompakt
oldugu i¢in ¢ok seviyor ¢iinkii ¢ok pratik bir iirlin. Su, palet, firca var boyalar hepsi i¢ ice.
Ayn1 zamanda kapagi sayesinde ¢ok korunakli. Disarda rahatca korkmadan bu {iriinii
kullanabiliyor. Disardan bakildiginda suluboya gibi durmamasini seviyor. Sade renklerden
olugmasinit seviyor ; lacivert ve beyaz. Boyalar1 da istedigi gibi secip kendi renklerini

koyabiliyor.

Step 2: Bardak tasarimi

Nuriye'nin en sevdigi iirlinden yola ¢ikarak onun i¢in bu bardag: tasarladim. Kompakt bir
bardak. Cay icgin Ozellesmis. Bardagin i¢inde ¢ay koyabilecegi 6zel bir bolmesi var. Bu
bolmeye istedigi cayr koyabilir. Bu sayede okulda kendi ¢ayimni igebilir. Sadece sicak su
almasi yeterli. Ayn1 zamanda bardaga sekerini ve kasigimni da koyabilir. Giivenli kapagi

sayesinde yaninda rahatga tasiyabilir.
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sirinsen amonth age | Reply

Kapak ile bardagin birbirine attach olmasi istedigin kompakld saglamanda iyi bir
adim. Bir ileriye gétarddginde tasanmi kapak ile bardak arasindaki sizdirmazlk
olayi nasil olacak 7 Bu cayi bi kerede bitirecek mi yoksa termos mantigi gibi
tagima &zelligi olacak mi? Kasik keymadan da cézebilir misin ? Kapakta dyle bi
detay olur ki ayni zamanda kanstirmani da saglayabilir

Ecenur amonth ago Reply

Istedigi cay koyabilme olanaginin diisiiniilmesi bence giicli. Siirekli kullanacad:
bir iirtin olacagindan malzemesi cantada tasimaya elverisli olup hafif olmali.. Bu
bardak bos tasinacagindan da kasik icin ézellegmis bélime gerek olup olmadigi
beni disGnddrdi..

Flag
cikciks a month ago Feply
Belki kapak paketlenmis drinler icin degil de toz halindeki Griinleri muhafaza
edecek sekilde gelistirilirse daha cesitli Griinler tasiyabilir

Flag

ﬁ Nuriye Sultank amonth ago | Reply
Persona olarak konusuyorum 7 kompakthgin konsept haline getirilmesi oldukca

iyi bir fikir. Bence bardagin formunda oynamalar yapilabilir, kapag ayni zamanda
tabak olarak da kullanilabilir belki, cayin yaninda atistirmalik tiketmek son
derece ortak bir sey. Bir de renk alternatifi olsa sOper olurdu

G.10. S12Heat: Selin Yagsan

Personam dogrultusunda gelistirmeye basladigim bardagin ilk basamaginda personamin
giivenlik ve tedbir 6zelliklerini ele aldim. Bu dogrultuda elinin yanmasini ve dokiilmeyi en
aza indirgeyecek sekilde kapali bir form tasarladim.

Step 1. Persona

142



gizem, 22
design student
istanbul

safety
personalization
esthetic
comfort
customization
cautiousness

At Selin ¥adsan - Oewga Thaking

Step 2: SWOT analysis

Step 3: Concept

Swot analiz dogrultusunda maliyet, geri doniisiim, tiretim, gibi problemleri g6z 6niine alarak

tasarimu gelistirdim. Ust kisimdaki parca 270° dénerek hem tasima esnasinda dokiilmeyi ve
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sicramay1 engelleme hem de tiikketim esnasinda elimizin yanmasini engelleyecek yalitim

islevi gormektedir

Step 4: Concept 3

Bardak igindeki sivinin sicakligindan emin olmak adma sicaklikla renk degistiren
thermochromic boya kullandim. Bu verinin daha saglikli islemesi i¢in daha iletken olan
seramik bardak tercih ettim. Boylece personamin tercihi dogrultusunda sectigim derecede
(80°C gibi) renk degistiren boya sayesinde sicakliktan zarar gormeden siviy1 tiiketmesine
olanak vermeye calisim. Ayrica personamdaki 'personalization' anahtar kelimesini
diisiinerek desen olarak kendi elinin izini kullanmasini sagladim. Uzerine ise hem boyay1

korumak hem de yalitim saglamak adina tiip silikon uyguladim
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Step 5: Materials
1) Seramik bardak
2) Karigtirma kabi
3) Akrilik boya

4) Tup silikon

5) Karistirma aparati

6) Thermochromic pigment
Step 6:

1) Akrilik boya ve pigment karistirilir.

145



2) Elin bardaga temas eden yerleri elde edilen karisimla boyanir.

3) Elin izi ¢ikartilir.

4) Tup silikon boyanan yerlerin {izerine uygulanir.

Step 7:

DIY Hacks and How Tos 3 days ago Reply

*
!J
®

Interesting design. Very creative.
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APPENDIX H

WEBSITE LINK OF STUDENTS’ SHARING ON
INSTRUCTABLES

Ceylan Besevli - http://www.instructables.com/id/Fundamentals-of-Design-Thinking-the-
Development-of

http://www.instructables.com/id/Design-Thinking-the-Coffee-Cup-Part-1/
http://www.instructables.com/id/Design-Thinking-the-Coffee-Cup-Part-11/

Nihan Sigirci - http://www.instructables.com/id/Cardboard-Cup/

Segil Cikcik- http://www.instructables.com/id/Contrast-Cup/

Nuriye Sultan Kostak - http://www.instructables.com/id/Design-a-Cardboard-Cup-With-
Design-Thinking-Method

Dinem Kursun http://www.instructables.com/id/Cupify

Aylin Karadeniz http://www.instructables.com/id/ArduinoCupDesign/
http://www.instructables.com/id/Fundamentals-of-Design-ThinkingCup-Design/

Leyla Melis Aslan http://www.instructables.com/id/Design-ThinkingCup/
http://www.instructables.com/id/Design-Thinking-Cup/

Zilal keskin http://www.instructables.com/preview/ESWL9UG6IUKFO6CN/
http://www.instructables.com/id/Fundamentals-of-Design-Thinking/

Gizem Erim http://www.instructables.com/id/Design-Thinking-Cup-Proj

Selin Yagsan http://www.instructables.com/id/Design-Thinking-Cup-Design/

Kutay can http://www.instructables.com/id/Collapsible-Cup

ARDUINO LED ISIK LINK
http://arduinothings.blogspot.com.tr/2015/06/blink-led-with-arduino.html
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http://www.instructables.com/id/Fundamentals-of-Design-Thinking-the-Development-of
http://www.instructables.com/id/Fundamentals-of-Design-Thinking-the-Development-of
http://www.instructables.com/id/Design-Thinking-the-Coffee-Cup-Part-I/
http://www.instructables.com/id/Cardboard-Cup/
http://www.instructables.com/id/Contrast-Cup/
http://www.instructables.com/id/Design-a-Cardboard-Cup-With-Design-Thinking-Method
http://www.instructables.com/id/Design-a-Cardboard-Cup-With-Design-Thinking-Method
http://www.instructables.com/id/Cupify
http://www.instructables.com/id/ArduinoCupDesign/
http://www.instructables.com/id/Fundamentals-of-Design-ThinkingCup-Design/
http://www.instructables.com/id/Design-ThinkingCup/
http://www.instructables.com/id/Design-Thinking-Cup/
http://www.instructables.com/preview/E5WL9U6IUKF06CN/
http://www.instructables.com/id/Fundamentals-of-Design-Thinking/
http://www.instructables.com/id/Design-Thinking-Cup-Design/
http://www.instructables.com/id/Collapsible-Cup
http://arduinothings.blogspot.com.tr/2015/06/blink-led-with-arduino.html

APPENDIX |

Evaluation form for Simulation of Open Source

Community

Tre= abmi of this form |s evalualing © wesks process In e "Innoduction to Design Thinkmg™ cowrse. the
shudy |s run by Zeynep Aykul as masier thesks study.

4. Hame-olacc

2. What g msan of opean courss for pou?

3. What I opsn coures sommuniiy? Plasce ancwer bacad on pour sxparisnos [n ihs olaco.

4, Do you think cpen sourss iool copiributs your decign prooscs s
Uiy guw cfaniamy domand J;m'eﬂrr.'r.-.
[] Mo contrbution
[ ] umited contribution
[] esitive contriation, fast process
I:l posiive conbrbation, bul slower process
[] negative e=ect, & was hard to focus on my project
D negative ==ert

] oiger

E. Did you anxlows sbout charing your daclgn? &= | Taal few anxiety, but It was nod obeizsds to
chaire,

Yalnizca bir gikkr [aretieyin

NETy
anxlous,
| did maot
. ;oo ! ! ! wani fo
alllrel'-:l o . o . o E , S— o r sham
My
design
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G. How did comments on Instructables affect your design process?

7. What did you think about contributing others' projects?

B. Affects of contributing others' projects:
Uygun olaniann fimdnd igaretieyin.
It was time consuming
It made me handly focus my ocwn project.
It also contrbuted my design process
It provided personal satisfaction.
It provide me to develop myself in different topics.
Diger.

NN nnn

. Reaching knowledge for open source tools was....... for me.
Yaimrzca bir gikkn igaretieyin.

# # ™ P "y " P
wvery hard _::I Loy Ly L) wery easy

10. How do you evaluate your experience with Arduino?
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11. Which open source tools did you use in your project?
Uygun olanfann fimdni igaretieyin.
|| Arduino
|| Instructables

12. Will you use your leaming from this class in your future projects?

13. other...
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