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Öz: Amaç: Temel tasarım 1 stüdyosunda biyo-örüntülerin 
poli-örüntüye dönüştürüldüğü çalışma sürecinde ve sonu-
cunda elde edilen eğitim kazanımlarının değerlendirilmesi 
ve üretken tasarımın bu aşamada üretilebilirlik düzeyine 
dair bir araştırma yapılmasıdır. Yöntem: Araştırma yöntemi 
çalışma sürecinin gözlenmesi, sonuç ürünün çalışma amaçla-
rına uygunluğunun ve süreçte hedeflenen kazanımların elde 
edilebilirlik derecesinin değerlendirilmesi ve 50 katılımcıya 
uygulanan anket verilerinin tartışılmasından oluşmaktadır. 
Bulgular: Katılımcıların neredeyse tamamı çağdaş tasarım 
yaklaşımlarına dair bilgi ve deneyim elde etmiştir. Çoğu 
öğrencinin birim formların tekrar ve benzerliğiyle üretken bir 
tasarım gerçekleştirebildiği, beyin-el koordinasyonu aracılı-
ğıyla yapılan çalışmanın el becerisine katkı sağladığı görül-
müştür. Katılımcıların neredeyse tamamının form ilişkileri ve 
doku arasındaki ölçek geçişlerinin uygulanması aracılığıyla, 
yaratıcılığı harekete geçmiştir. Çoğu öğrenci grup içerisinde 
ve/veya yürütücülerle birlikte yaşanan tartışma ve sorgulama 
ortamının öğrenme sürecini desteklediğini belirtmiştir. So-
nuç: Eğitimin ilk yarıyılında “düşük teknoloji-yüksek düşün-
ce” ekseninde üretilebilirlik düzeyine dair deney sonucunda, 
poli-örüntünün nitelikli biçimde üretilebildiği görülmüştür. 
Katılımcıların üretken tasarımı beyin-el koordinasyonu aracı-
lığıyla geliştirmesinin verimli olduğu gözlenmiştir. Deneyim-
le öğrenmeyi destekleyen uygulama, bilgi ile üretimin birleş-
tirilmesi ve parçaların bir bütün olarak bağlantılandırılması 
kazanımlarına katkıda bulunmuştur.

Anahtar Kelimeler: Biyo-Örüntü, Poli-Örüntü, Üretken Tasa-
rım, Temel Tasarım Eğitimi, Mimari Tasarım Eğitimi

Abstract: Aim: The aim is to evaluate the learning outcomes 
of the course of studying the transformation of bio-patterns 
to poly-patterns and to conduct research on the producibility 
level of generative design. Method: The research method in-
volved observation of compliance of final product to research 
objectives, the attainability level of the gains targeted during 
the process, and questionnaire survey which was applied to 50 
students. Findings: The research conducted on an experiment 
related to producibility level, in accordance with the “low 
technology-high thinking” approach, showed that generative 
design can be developed qualitatively by repetition of unit 
forms, through hands-on learning. In design process, where 
shifts were made between different scales, from form to pat-
tern, it was concluded that the creativity and the fine-motor 
function of most of the participants had improved. Results: It 
was observed that the development of generative design with 
no technology but through brain-hand coordination was effec-
tive for the students at the first semester of their education, in 
terms of developing their skills and creativity. The exercise 
that support the experimental learning, contributed to combine 
the information and practice for developing the achievement 
of connecting the parts as a whole. 
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INTRODUCTION

Today, the contemporary design approach is 
related with certain concepts, such as evo-
lutional biology, artificial intelligence, and 
complexity theory, and different design disci-
plines are integrated with biology and tech-
nology at various levels, from discourse and 
morphology to practical necessities and pro-
duction (Lim, 2011: 12). Biomimicry is the 
technological implementation of designs seen 
in nature to solve problems in the fields of 
architecture, engineering, and others (Muel-
ler, 2008: 68). Biomimicry is a concept that 
was first put forward by writer and science 
observer Janine M. Benyus believed that the 
models in nature should be imitated (Tavşan 
et al., 2015: 492). As implied from the word 
itself, biomimicry is an approach that aims to 
generate solutions through the inspiration of 
nature. In this approach, examples from na-
ture are used to solve problems, based on the 
assumption that nature has the inherent ability 
to self-cope with emerging problems.

Advancements in technology have opened up 
new methods for application in virtually all 
disciplines, including architecture. The way 
of thinking and expression of the people who 
grew up in 21st century which is different from 
past eras because of digital technologies and 
communication has changed (Kalaycı, 2015: 
iv). It is deceptive to think that the opportuni-
ties of technological developments would not 

affect the representation, theory and practice 
of architecture (Yürekli and Yürekli, 2004: 
10-11). For many years now, the biomimicry 
approach, coupled with technological meth-
ods, has also been used by professionals as an 
architectural design tool. In the architectural 
discipline, certain basic dynamics involving 
organization, environment and human be-
havior in interaction with digital, productive 
or bio-design approaches have consistently 
proven to be valid approaches, and bio-forma-
tion and bio-production in design serve as rich 
inspiration sources, in terms of creative solu-
tions, on a multi-disciplinary level. According 
to Michael Pawlyn, who is the head architect 
of the most well-known project designed by 
biomimicry in architecture, the Eden Project 
in Cornwall, England, biomimicry depends 
not only on the shapes of organisms but also 
on how they operate. He prefers architecture 
rather than biology as the discipline of choice 
to bring out the creative potential of architec-
ture.1

Nature’s use of trial and error and the devel-
opment of evolutionary solutions can act as a 
valuable resource and can inspire the design 
process. Bio-design work opens up a broad 
range of possibilities and sharpens the under-
standing of totalities and details. It provides 
a new method and perspective in the realm 

1 http://www.arkitera.com/haber/19038/mimaride-
biyomimikri
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of creative work (Roshko, 2010: 545). Mike 
Jones and Jocelyn de Noblet defined bio-de-
sign as the transformation of a form that de-
velops out of the environmental harmony of 
organisms into a product-looking form (Chiu 
and Chiou, 2009: 3627). Bio-design institutes 
and system centers whose technological in-
frastructure has been inspired by biology 
have been established throughout the world, 
and their numbers are increasing.

This approach has started to take on greater 
significance in the field of architecture, as 
over time more experience with the approach 
has served to increasingly support its creative 
potential. There is also a growing body of 
research identifying various obstacles to the 
employment of bio-design as an architec-
tural design method (Zari, 2007: page num-
ber does not exist). They are useful to adapt 
bio-design to the design studio. The “design-
ing” activity is learned in design studios, 
where creativity is set free within the natural 
boundaries of the field, using the method of 
experience-by-doing under the guidance of 
a studio advisor(s) (Schön, 1988: 5). In this 
framework, bio-design is a process wherein 
creativity is supported through experience in 
order to develop awareness during the course 
of learning the design.

In the process of production-education and 
creation in which the ideas transform into de-
sign, the expression of “concept” is frequent-

ly used. The conceptual thinking which has 
phases as interrelating, constituting sense, 
communicating, analysis-synthesis and ab-
straction is a basis for concepts that matter in 
design production and creation (Bekdaş and 
Yıldız, 2018: 325-326). Basic Design studio, 
whose process operates along the lines of 
conceptual scenario and its visual expression, 
has quite a fundamental place in design edu-
cation. Basic design, an introductory course 
for all disciplines within the design field, fo-
cuses on abstract, cognitive thinking, which 
is the most important tool of designing prac-
tice for problem solving. In basic design, the 
approach starts at the concrete level, proceeds 
to the abstract level, where ideas are gener-
ated, and then returns to the concrete level via 
cognitive thinking (Sarıoğlu Erdoğdu, 2016: 
10). Within the context of generating solu-
tions to design problems through the inspi-
ration of nature, Basic Design studio can be 
seen as a convenient environment to experi-
ence bio-design, in the sense that it supports 
creativity through cognitive thinking, and 
that it reflects the relations between abstract-
concrete expressions onto the final product.

Transfer of knowledge in the field of bio-
design should be carried out within the basic 
design studios, where the primary aim is to 
teach design principles, especially for newly 
starting students. In the basic design studios, 
students acquire the ability to think and de-



MTD
www.mtddergisi.com

ULUSLARARASI HAKEMLİ TASARIM VE MİMARLIK DERGİSİ
Ocak / Şubat / Mart / Nisan Yıl: 2019 Sayı: 16 Sonbahar Kış Dönemi

INTERNATIONAL REFEREED JOURNAL OF ARCHITECTURE AND DESIGN 
January / February / March / April Year: 2019 Number: 16 Winter Spring Semester

ID:296 K:340
ISSN Print: 2148-4880 Online: 2148-8142 

(ISO 18001-OH-0090-13001706 / ISO 14001-EM-0090-13001706 / ISO 9001-QM-0090-13001706 / ISO 10002-CM-0090-13001706)
(Marka Patent No / Trademark)
(2015/04018 – 2015/GE/17595)

26

ULUSLARARASI HAKEMLİ
TASARIM MİMARLIK DERGİSİ

INTERNATIONAL REFEREED
JOURNAL OF DESIGN AND ARCHITECTURE

PRINT ISSN: 2148-8142 - ONLINE ISSN: 2148-4880

sign with inspiration from nature and to build 
products through digital design-based soft-
ware, and overall, the students will enjoy an 
education that keeps pace with the contem-
porary age and in some cases, that even goes 
beyond it. However, in the first year of archi-
tectural education, computer-aided design 
education is not offered, rather it can gener-
ally be delayed to subsequent semesters, as 
the primary aims in the first year are to teach 
students the skills to depict the ideas and ap-
proaches of design by hand and to acquire the 
ability to think in three dimensions. Students 
are expected to pursue these goals in basic 
design studios. Since basic design studios al-
low transitions between abstract and concrete 
expressions through cognitive thinking, they 
are quite useful in exploring and experienc-
ing the creative potential of bio-design.

In the paper, experimental work which is car-
ried out on bio-patterns and poly-patterns 
consistent with the type of design education 
that embraces the experience method of pro-
ducing by doing, and its results are evaluated. 
As previously noted, the achievements tar-
geted for this study were expected to overlap 
with those targeted through the Basic Design 
1 studio.

AIM

The aim of this study is to evaluate the edu-
cational acquisitions achieved by participants 

(the students) under the guidance of advi-
sors, and to conduct research on the produc-
ibility level of generative design at this stage 
by evaluating the form relations, repetition-
similarity and material potential that resulted 
from the application of creative methods in 
the working process, as well as from the pro-
cess in which bio-patterns are transformed 
into poly-patterns. Furthermore, the probabil-
ity of the achievability of the targeted gains 
in this experimental research is also assessed.

CONTENT

In the paper, following the introduction and 
a theoretical research regarding the relation 
between bio-design, architectural design and 
basic design in order to create a background, 
the case study conducted is discussed. The re-
search in the case study is carried out within 
the framework of an evaluation of the work-
ing processes of 160 participants, the final 
outcomes, the questionnaire on targeted gains 
applied to participants, and the observations 
of the process governing the Basic Design 
Studio 1 course offered by the Uludağ Uni-
versity Department of Architecture. 

The evaluation of the working process and 
the final outcomes that are grouped accord-
ing to the production method of the poly-pat-
terns, related to the aims of the research and 
the targeted achievements was made by ad-
visors, and the questionnaires applied to the 
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students were used to evaluate the working 
processes and the overall research, and feed-
back was received from them. In discussion, 
the results of the study are discussed compar-
atively with the results in the literature and 
the basic design studies aimed at production 
of poly-patterns by the transformation of bio-
patterns are evaluated from the perspective of 
such criteria as the abstraction ability, utiliz-
ing the potential of the materials, dominant 
unique forms, the organization and transition 
between the layers, forms and spaces. These 
criteria are determined according to the study 
purposes and targeted gains in the process.

RESEARCH METHOD

The research method involved observation 
of the working process, evaluation of the 
compatibility of the final outcome to study 
purposes and examination of the achievabil-
ity level of the targeted gains in the process 
by the advisor, as well as evaluation of the 
questionnaire data from 50 participants. The 
observations made by the advisors following 
the seminar given in the studio at the begin-
ning of the research involved the research 
and working process on bio-patterns and the 
evaluation of final products via an open jury 
system.

For this study, it was considered important 
that the students be able to evaluate the re-
search system, the reasons for choosing the 

designated bio-patterns, the generated ideas, 
and the problems in implementation, to iden-
tify the creative alternatives to the problems, 
to determine the material potential creatively 
and to evaluate the conformity of the pro-
duced poly-patterns to the expectations and 
objectives.

The questionnaire was applied to examine the 
perceptions, awareness and learning acquisi-
tions of the participants and was based on 
a 5-point Likert scale, with the possible re-
sponses being certainly agree, agree, neutral, 
disagree, and strongly disagree. Along with 
the questionnaire, the students’ opinions on 
their learning acquisitions, the studying pro-
cess, techniques, materials used, implementa-
tion and learning process were taken.

RESEARCH RESTRICTIONS

The main restriction of this study was that 
the participants included only those students 
enrolled in the Basic Design Studio 1course 
offered by the Department of Architecture of 
Uludağ University, and that the study lasted 
only 3 weeks, as this was the designated 
amount of time allocated for work within the 
studio program.

RESEARCH PROBLEM

A practice was carried out that is discussed 
in the paper wherein a number of existing 
bio-patterns in nature were transformed into 
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poly-patterns in order to experience bio-de-
sign through hands-on learning. This practice 
is seen as a preliminary step to the introduc-
tion of digital design-based education and 
computer technology for students participat-
ing in the basic design studio. Therefore, the 
research problem is to evaluate the results of 
the “poly-pattern from bio-pattern” study us-
ing hands-on learning and the contribution of 
the study to the basic design course and first 
grade architectural education through cre-
ative thinking, experiences and connecting 
different knowledge and materials in order to 
produce a design outcome.

RESEARCH HYPOTHESES

The research hypotheses intended to contrib-
ute to design process and design education 
that are determined in accordance with the 
research problem are as below;  

a) The seminars and research on generative 
design, bio-design and bio-pattern can im-
prove awareness and information of students

b) The study can provide an opportunity to 
study different subjects of basic design les-
sons related to each other, to implement this 
theoretical information and to achieve the tar-
geted gains in the studio.

c) The study performed through brain-hand 
coordination, instead of computer software, 
with different forms, patterns and materials in 

different qualities can contribute to skills of 
connecting different parts and trigger creativ-
ity of students.

d) The group work and the feedback environ-
ment can contribute to empathic approach 
and can enrich the learning-experiencing pro-
cess through different “role-parts”.

THEORETICAL FRAME

Basic design, if properly reconsidered, will 
be the best pedagogical tool for teaching the 
design approach that is based on the com-
plexification of the process, the problem set-
ting, the product that should be completed 
and the impact of the project (Findeli, 2001: 
12).  The aim of basic design education is to 
give students without a design background 
the opportunity to create a composition 
through the organization of forms and ele-
ments, to use the materials, to execute de-
signs, to express themselves concisely and 
clearly, and to achieve functional communi-
cation. The research shows that basic design 
studios contribute to helping students have 
a greater awareness of the environment and 
respond in a creative and effective manner, 
discern variations, develop their acumen and 
improve visual expression skills (Usta et al., 
2000: 41). In the first semester, when the abil-
ity to engage in original thinking tends to at-
rophy as consequence of the assessment and 
evaluation system in Turkey, students experi-
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ence confusion in uniquely forming their ap-
proaches to their living environment, spaces 
and pattern, in nurturing the development of 
their imagination and in designing a product. 
Basic design courses help to alleviate this 
confusion, in that they open the channels of 
perception and creation. Design education 
which aims a multiple awareness achieve-
ment, enhances the sensitivity and perceiving 
competence of students.

The importance of development of creativity 
in architectural design education and process 
is emphasized in different studies (Özgencil 
Yıldırım, 2003: 36, Arıdağ and Aslan, 2012: 
58, Onur and Zorlu, 2017: 545-546, Soliman, 
2017: 205, Royalty, 2018: 138). Especially in 
the first year of architectural education, it is 
crucial to develop the design skills and cre-
ativity (Arıdağ and Aslan, 2012: 50). The first 
year architectural studio with its unique dif-
ficulties, subjects and excitements is a place 
that the students encounter with the uncertain-
ness  and varieties of architecture and get sur-
prised, while the coordinators face this aston-
ishment again and again (Şenel and Sönmez, 
2017: 4). Studio is a place that the informa-
tion is learned by doing, a learning-teaching 
environment and the affects of expression-
lessness, uncertainties and theories-rules that 
are not concrete enough are felt in this envi-
ronment (Ulusu Uraz, 1999: 13). Spiritual or 
formal, different methods followed in design 

education contribute to production of unique 
ideas, connection of different parts, develop-
ment of analysis-synthesis competence of 
students (Onur and Zorlu, 2017: 546-552). 
These methods should focus on supporting 
creative thinking of students by revealing 
their individual tendencies, distinctness and 
uniqueness (Arıdağ and Aslan, 2012: 51-56, 
San, 2008: 24). By the reason that creative 
thinking is not making something out of noth-
ing, the perception manner of the designer 
becomes important with that the designer as 
a recipient is supposed to form what he/she 
perceives (Özgencil Yıldırım, 2003: 36). In 
a description in the literature, creativity is to 
make new combinations with the knowledge 
that is accumulated in the memory by an in-
tense awareness and consciousness (Arıdağ et 
al., 2000: 16). Creativity is a unique happen-
ing comprised between spiritual entity and 
material world (Tunalı, 2009: 62). Design 
process is a cognitive process that becomes 
subjective in emotion-imagination, informa-
tion, understanding, connecting, awareness 
and synthesizing phases (Özgencil Yıldırım, 
2003: 39). Intensity of intuition and informa-
tion of the architect enriches the architecture 
(Arıdağ et al., 2000: 15). Different personali-
ties of every student become prominent in ar-
chitectural problems, the movement of body 
(hands) and the intuitional feelings become a 
whole (Uluoğlu, 2000: 35).In this framework, 
it is important to stimulate individual tenden-
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cies and differences for developing creativity. 
“Learning design”, which corresponds to the 
“teaching-learning” process, is a “scene” in 
which the individual actively participates, in 
an interactive manner, in the learning envi-
ronment (Koper and Tattersall, 2005: 7).

Basic design education, which involves de-
veloping students’ natural tendencies, as in-
formed by their individual experiences, offers 
the most “reliable” environment for fostering 
the development of the student (Gökaydin, 
1990: 38). In this scope, the studio practices 
should provide sufficient grounds from which 
to develop individual tendencies and the pref-
erences of the participant (student). Olivier 
and Tattersall (2005: 30-31) discuss the con-
cept of “role-part” in the studio environment. 
Accordingly, role-part includes a reference 
to a role and a reference to an activity in the 
design environment. In the components of 
role-part, roles include predefined learner and 
staff roles, but learning designers can define 
other roles of their own, derived from these 
basic two roles. In education systems related 
to art, the master-apprentice relationship con-
tributes to the development of the individual 
and coincides with the relationship between 
advisee and advisor (Ünver, 2015: 113). In 
design, which is an interpretational and dy-
namic system, students try to understand the 
connections between information layers to-
gether with the studio instructors (Arıdağ and 

Koş, 2015: 104). Yürekli and Yürekli (2004: 
23) define the design studio as a structure 
that enriches by the past experiments, way of 
thinking, discussions and interactions of the 
designers, a “black hole” that the formation 
of design is ambiguous. Therefore, with the 
information acquired in basic design studios, 
students can orient designs in an environment 
better suited for facilitating expressiveness in 
and reflection on their way of thinking. The 
various purposes behind basic design educa-
tion include learning the basic language of 
design, educating the personality, understand-
ing and building relationships among design 
constructs, and understanding how to create 
relationships with the environment through 
design (Besgen et al., 2014: 430).

Design process is based on manipulating 
form and information together in materializ-
ing formal evolution (Arıdağ and Koş, 2015: 
104). In this framework, basic design is a 
studio education and environment that sup-
ports design process. By the reason that the 
interaction that is created by the images in 
studio environment supports creative think-
ing by new experiences, design studio  have 
the characteristics of the “heart” of education 
(Özgencil Yıldırım, 2003: 38). Experimental 
learning is an important part of design educa-
tion (Soliman, 2017: 207). It is important to 
produce methods that support connecting the 
abstract-concrete, to develop the imagination 
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devoted to stimulate the creative design pro-
cess and the creative thinking by experiences 
in the studio. It is necessary to integrate the 
architectural information that is taught frag-
mentary to make the design in the architec-
tural studio (Bekdaş and Yıldız, 2018: 333). 
The concept that constitutes the whole in ar-
chitectural design is the fiction and how to 
set which of the parts should be explored. In 
this framework, developing the achievement 
of connecting should place a particular im-
portance in studio education with the aim of 
fictionalizing the parts as a whole (Özgencil 
Yıldırım, 2003: 39).

At this point, the methods with respect to 
conducting design education in the studio 
gain importance. While some parts of the 
architectural education that is fragmentary 
taught support the of theoretical substructure 
and some support technical information and 
expression language, basic design education 
and design studios constitute the part that aim 
to develop visual, perceptual, sensual, critical 
and cognitive aspects, feeding artistic and aes-
thetical dimensions (Onur and Zorlu, 2017: 
543). The achievement of “seeing, hearing, 
touching and tasting” is between the initial 
aims of design education to make the student 
perceive and form his/her environment (San, 
2008: 25). Even if having the education of 
art/production is the prior condition to gain 
the knowledge, the information and methods 

used for understanding and interpretation are 
beyond the basic knowledge (Kalaycı, 2015: 
121). Understanding and interpretation are in 
direct proportion with the effort endeavored 
for intellectual, emotional and imaginary de-
velopment (Kalaycı, 2015: 122). So although 
the theoretical information is the initial phase, 
the methods devoted to feed intuition, intel-
lectual and emotional development matter to 
experience this information and to support 
the creativity that is necessary in this pro-
cess. Basic design studio should be organised 
again and again intended to different experi-
ences and support sensual and emotional de-
velopment through the feedback gained from 
the students. 

Different universities use different approach-
es in the courses carried out in basic design 
studios. Uluoğlu (2000: 58) emphasizes 
that if there can be a specific way of teach-
ing design, the problems of teaching would 
arise from; a) that there is no consensus on 
the content of design knowledge to be taught 
at architecture schools at different levels, b) 
the development of methods and tools for the 
teaching of design. One main difference in 
approaches involves the degree to which the 
abstract or concrete is emphasized. In some 
universities, it is carried out in an abstract 
manner, in terms of space (abstract) and envi-
ronment (concrete) conceptualization, while 
in others, it might be more concrete and en-
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vironment oriented. Another approach seen is 
the use of a basic design for different depart-
ments as a common core course, especially 
at newly opened universities; but the chal-
lenges of collaborative work and maintaining 
the genuine point of view of each discipline 
might obstruct the working process (Sarıoğlu 
Erdoğdu, 2016: 10). In this context, develop-
ing specific rules for basic design studios is 
neither correct nor possible. It is important 
that the development of studio management 
take place within the framework of the sug-
gestions on the works of basic design courses 
and the criticisms about implementation and 
that evaluation methods be made considering 
the general approaches used in architectural 
design studios at the university.

The basic design courses offered in the De-
partment of Architecture of Uludağ Univer-
sity, where the study is conducted in accor-
dance with their specific methodology, are 
carried out in two terms; the fall and spring 
semesters of the first year, and include Basic 
Design 1 and 2 studios. Targeted achieve-
ments for students enrolled in Basic Design 
1 studio are to develop research skills, to gain 
the ability to generate creative solutions to 
problems, to create multidimensional/all-pur-
pose/open-minded thinking, to learn and be 
able to apply main presentation techniques, to 
strengthen visual expression, to gain the abil-
ity to develop an empathic approach to oral 

and written communication, to recognize and 
define different design process approaches, 
and to learn basic design principles/concepts 
and their applications. The Basic Design 
2 studio focuses on theoretical knowledge 
transfer and implementation processes for the 
three-dimensional use of the required design 
elements and principles within the context of 
the development of three-dimensional think-
ing, and in continuity with the Basic Design 1 
studio course, Basic Design 2 further focuses 
on the development of the ability to solve de-
sign problems. The aim of the basic design 
education should be to reveal and develop the 
creativity of the students and a studio envi-
ronment that perpetually changes, develops 
and enables different experiences should be 
targeted. (Arıdağ et al., 2000: 16). In the stu-
dent-oriented environment, methods should 
be tried in order to make the students ex-
plore themselves (Ulusu Uraz, 1999: 13). In 
this scope, the design work discussed in this 
study, is a method and practice that is experi-
enced for the first time in the studio environ-
ment that is student-oriented as stated in the 
literature. The program regarding the conduct 
and targets of the studio is open to change 
at any moment. The aforementioned instant 
changes that are lived from time to time are 
directed according to the instant feedback re-
ceived from the students.
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Using different materials and techniques 
helps students to improve their creativity 
and enables them to form a background for 
their future studies and courses (Besgen et 
al., 2014: 431). Different exercises and meth-
ods are implemented in different institutions 
in order to develop the intuitive and creative 
thinking skills of students and make them 
gain experience through different parameters 
as body, time, space  (Arıdağ and Koş: 2015, 
101-105, Onur and Zorlu, 2017: 545-552, 
Uysal and Arıdağ, 2012: 119-129, Arıdağ 
and Aslan, 2012: 53-54). Relations between 
knowing and doing are very crucial in the 
field of design to exercise the design by the 
content of knowledge (Uluoğlu, 2000: 58). 
As a method that we have encountered in this 
context, the transformation of the inherent 
qualities of the “paper-fold” into a prototype 
that has wide practicability and proper transi-
tion from macro to micro scales to create a 
design area that unifies the disciplines of ar-
chitecture, interior design, product develop-
ment and fashion, serves to foster improvisa-
tion. Today, this technique, which is referred 
to as the “low technology-high thinking” 
(radical-retro) approach, as opposed to com-
puter-aided design and production, is a pro-
cess-based exercise that relies on basic cod-
ing and brain-hand coordination, rather than 
on software (Vyzoviti, 2012: 10). Forms pro-
duced through “paper-fold” have the potential 
to create an algorithmic condition that can be 

transformed into patterns and surfaces via a 
series of repetitions created by the unification 
of method and visual expressions (Vyzoviti, 
2012: 8,9). To generate designs and alterna-
tive compositions in basic design education, 
algorithmic rules composed with basic design 
principles are quite useful tools (Özen Yavuz 
and Yıldırım, 2012: 310). The studio exercise 
discussed in the paper is developed through 
this framework to connect different parts of 
the basic design information learned.

THE METHOD and DESIGN of STUDIO 
RESEARCH on TRANSFORMATION of 
BIO-PATTERN to POLY-PATTERN

The research carried out within the frame-
work of the Basic Design 1 studio largely 
involved the students creating two-dimen-
sional designs, where the aim was to produce 
a productive pattern by effectively using the 
repetition-similarity of forms according to 
the program. In the first phase of the study 
period, to achieve one of the target acquisi-
tions of the studio, a seminar was given by 
the advisors to inform the students about the 
contemporary design approach concepts of 
generative design, bio-design, bio-formation, 
bio-production and implementation and how 
to recognize different design process ap-
proaches. In addition, the seminar also taught 
the concepts of repetition-similarity, texture-
pattern, bio-pattern and poly-pattern, which 
are learned and practiced in the studio, and 
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how they were related with each other, and 
their actions and limitations were explained. 
Once the students had gained a certain aware-
ness of the subjects as a result of the seminar, 
they were directed to explore bio-patterns for 
their research and to think about the trans-
formation process towards a poly-pattern. 
The main target acquisitions of the research 
process were to help students gain awareness 
about current design approaches, to encour-
age them to research, learn, and think, and to 
develop in them an empathic approach via 
the doing-by-experiencing method and group 
work, and to cooperate.

The research was premised on the bio-pattern 
determined by the participants. From this 
starting point, the students were expected to 
apply the generative design approach, which 
was to include the repetition and similarity 
of the generative unit forms obtained after 
completion of the abstraction process involv-
ing the pattern and material, to create a poly-
pattern. In carrying out this process to create 
a poly-pattern, the students were expected 
to apply their knowledge on the relations of 
generative unit forms and the association of 
repetition-similarity with generative design 
and to evaluate the material potential with 
creative methods.

The materials allowed for the implementa-
tion were restricted to white file paper, white 
bristol cardboard, model cardboard and ac-

etate for transparent patterns. The intended 
aim behind the use of these materials was to 
give students the opportunity to utilize the 
potential of paper and cardboard by apply-
ing certain methods, like cutting, folding, re-
opening, wrinkling, compressing, and unifi-
cation, to trigger their creativity, and to teach 
them how to develop a pattern from materials 
that have a plain pattern, by ignoring the use 
of color and different surfaces, and instead 
transferring and reading the pattern simply 
and clearly over white-transparent colors. A 
further aim of this study was to help students 
re-discover and re-experience the feasibility-
possibility of the materials used in the process 
of conducting their works, which involved an 
experimental application area, where produc-
tion of the material was carried out in a one-
to-one manual fashion and shaped together. 
The use of paper and cardboard, as larger, 
thinner, thicker and harder materials, can ac-
tivate creativity in scale, use and pattern as 
Besgen et al. (2014: 430,431) stated.

The process-based implementation started 
with informative seminars before moving 
on to the studio, where the students decided 
on their bio-patterns and engaged in mutual 
interaction and feedback with the advisors. 
The feedback was largely related to the top-
ics of the abstraction of the determined bio-
patterns, material selection and feasibility, 
creation of generative unit forms by applying 
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the generative design approach based on the 
repetition-similarity principle, how to come 
up with a poly-pattern and the producibility 
experiments. At the end of the process, the 
students were expected to present a product 
that had been created through the proper use 
of the applications related to the Basic Design 
1 studio.

A BASIC DESIGN STUDIO EXPERI-
ENCE “FROM BIO-PATTERN to POLY-
PATTERN”: FINAL OUTCOMES

In the process of abstraction of bio-patterns, 
the generative unit forms constituting the 
poly-pattern were transformed into organic 
units consisting of curvilinear lines/planes, 
while some appear as sharp units consisting 
of planar, fractured lines or planes. In some 
of the implementations, linear forms, while in 
others, planar forms, are dominant, and there 
were also others in which the planes were 
transformed into volumes. In the interpreta-
tion of bio-patterns, transparency was ob-
served in some of the practices. In the poly-
patterns, where planes and volumes are used 
in either a positive or a negative manner, the 
possibilities and capabilities were found to 
influence the works, and in the pursuit of pro-
ducibility/expressibility of transparency or 
organic volumes, it was observed that the stu-

dents would return to the beginning to make 
a fresh start. The examples of the bio-patterns 
and poly-patterns of the final products pro-
duced from the groups, which consisted of 
four to five students, can be seen in the fol-
lowing parts. The practices were examined 
and grouped according to similarities in the 
search for forms and the method followed 
during the production of poly-patterns, which 
was carried out within the framework of repe-
tition of generative units using the generative 
design approach. The criteria for classifica-
tion of the evaluated examples are according 
to the production method of the poly-patterns 
as can be seen in Table 1. This classification 
is made by grouping the examples that con-
sist of; a) the repetition of similar planes and 
the volumes that are produced by transform-
ing these planes by extending, stretching and 
heightening the planes, b) layers and layers 
that are produced through repetitive transpar-
ent and solid unit forms that are contrast, c) 
repetitive similar straight linear or curvilinear 
planes, d) the repetitive planes that are pro-
duced by folding the cardboard or bristol car-
ton with changing dimensions, e) the repeti-
tive unit forms that are produced by cutting 
the cardboard or paper into small pieces and 
folding them (Table 1, Figures 1-6).
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Table 1. The Classification of the Poly-Pattern Examples

THE PRODUCTION METHOD 
of POLYPATTERNS BIO-PATTERNS Related figures

The repetition of similar planes and transforma-
tion of the planes into volumes by extending, 
stretching and heightening

amethyst stone iguana skin Figure 1

Layered designs, Repetition and contrast of trans-
parent and solid unit forms bone marrow  honey comb Figures 2-3

Repetition of similar straight linear or curvilinear 
planes kidney stone cabbage section Figure 4

Layered designs, Repetition of similar folded 
planes with changing dimensions mountain surface bird feather Figure 5

Repetition of similar linear unit forms with chan-
ging heights lizard’s foot gecko hair Figure 6

The poly-pattern that is produced through the 
repetition of similar planes and transforma-
tion of the planes into volumes, seen on the 
left in Figure 1 was based on the amethyst 
stone as bio-pattern, while the one on the right 
was based on iguana skin. These practices are 
similar to each other, in terms of the approach 
to the process, as the small units were trans-
formed into the growing planes and volumes, 
and the materials were used after breaking 
or folding. In the first work, a gradually ris-
ing, sharper and rough pattern was formed by 
folding, breaking or positioning the cardboard 

in a horizontal direction. In the second work, 
the height of the pattern proceeding towards 
negative volumes remained at a certain level, 
and it was transformed into a rough but less 
sharp pattern compared to the one on the left 
side. The poly-pattern examples, where pla-
nar forms grew sustainably and transformed 
into increasingly positive/negative volumes, 
demonstrate a repetitive structure, created 
through a generative design approach, where 
the forms were constituted of triangles or 
fractured generative units (Figure 1).
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Figure 1. The Poly-Patterns Produced by Amethyst Stone and Iguana Skin as Bio-Pat-
terns

As seen in Figures 2 and 3, transparency 
gained significance in some parts of the prac-
tices in relation to the necessities of the bio-
patterns that are produced through layers, rep-
etition and contrast of transparent and solid 
unit forms. The poly-patterns inspired from 
the bone marrow pattern shown in the fig-
ure above and those inspired from the honey 
comb pattern shown in the figure below were 
developed by means of interpreting the va-
cancies as transparencies via the bio-patterns, 
which feature a productive system consisting 
of a solid-void structure. Both poly-patterns 
consist of opaque and transparent layers pro-

duced by white bristol cardboard and acetate. 
The poly-pattern shown in the figure above 
was made up of the transparent spaces of the 
original organic units, while the one produced 
from honey-comb was made up of geometric 
transparent units, depending on the require-
ments of the bio-pattern. On the other hand, it 
is also possible to interpret the white opaque 
layers in the poly-patterns shown below as 
curvilinear forms, and as short and straight 
linear forms in the patterns shown above. 
These applications feature homogeneous po-
ly-patterns consisting of opaque and transpar-
ent layers (Figures 2, 3).



MTD
www.mtddergisi.com

ULUSLARARASI HAKEMLİ TASARIM VE MİMARLIK DERGİSİ
Ocak / Şubat / Mart / Nisan Yıl: 2019 Sayı: 16 Sonbahar Kış Dönemi

INTERNATIONAL REFEREED JOURNAL OF ARCHITECTURE AND DESIGN 
January / February / March / April Year: 2019 Number: 16 Winter Spring Semester

ID:296 K:340
ISSN Print: 2148-4880 Online: 2148-8142 

(ISO 18001-OH-0090-13001706 / ISO 14001-EM-0090-13001706 / ISO 9001-QM-0090-13001706 / ISO 10002-CM-0090-13001706)
(Marka Patent No / Trademark)
(2015/04018 – 2015/GE/17595)

38

ULUSLARARASI HAKEMLİ
TASARIM MİMARLIK DERGİSİ

INTERNATIONAL REFEREED
JOURNAL OF DESIGN AND ARCHITECTURE

PRINT ISSN: 2148-8142 - ONLINE ISSN: 2148-4880

Figure 2-3. The Poly-Patterns Produced by Bone Marrow and Honey Comb as Bio-Pat-
terns

In the poly-pattern examples where similar 
straight linear or curvilinear planes are domi-
nant, it can be seen that the cardboard was 
used in strips to create vertical and curvilin-
ear forms in a short and straight line/planar 
manner. The poly-pattern from which the mi-
croscopic image of the kidney stone was in-
terpreted as a bio-pattern, consisted of short, 
vertical planes or short and straight lines, de-
pending on the point of view. The short and 

flat planes created generative units in similar 
dimensions, which contrast with each other 
in terms of directions. In the work produced 
from a cabbage section, bristol carton was cut 
into short or long strips and used as curved 
lines. By varying the space between the strips, 
the poly-pattern structure was formed by the 
generative curvilinear units and the spaces 
between them (Figure 4).
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Figure 4. The Poly-Patterns Produced by the Microscopic Image of the Kidney Stone 
and a Cabbage Section as Bio-Patterns

The works in Figure 5 where the similar 
folded planes were repeated with changing 
dimensions, the poly-patterns were imple-
mented using cardboard, and small planes 
were transformed into larger planes in a con-
tinuum. The method of folding and re-open-
ing the cardboard was applied in two appli-
cations based on the bio-patterns, as can be 
seen in the mountain surface on the left and 
the bluebird feathers on the right. The poly-
pattern on the left was composed of more 
variable upper and lower units obtained by 
this method, whereas the poly-pattern on the 

right was composed of units that are simi-
lar to each other. In the application on the 
right, the units constituting the poly-pattern 
have sharp lines which recall a mountainous 
surface, while the poly-pattern on the left is 
more curved and made from softer forms to 
represent bird feathers. In applications where 
positive and opaque planes were repeated in 
layers, the poly-patterns were developed in 
varying sizes and created from generative 
unit forms having straight-sharp or organic-
soft characteristics.

Figure 5. The Poly-Patterns Produced by a Mountain Surface and Bluebird Feather as 
Bio-Patterns
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The studies in Figure 6 that were produced 
through the repetition of similar linear unit 
forms with changing heights transformed the 
microscopic images of a lizard’s foot and 
gecko hair. These examples consist of straight 
and fractured linear forms, formed by cutting 
and folding cartons into strips. The homoge-

neous distribution, which the bio-patterns had, 
resulted in the linear elements forming the po-
ly-patterns densely and homogeneously. The 
generative linear forms obtained by using the 
cardboard strips in the vertical direction repeat 
in decreasing / increasing dimensions to form 
a dynamic poly-pattern.

Figure 6. The Poly-Patterns Produced by the Microscopic Images of a Lizard’s Foot and 
Gecko Hair as Bio-Patterns

RESULTS

In the evaluation of the questionnaire data de-
rived from 50 participants, it was found that 
92% of the students felt that the awareness of 
the design approaches, such as bio-design and 
bio-pattern, improved as a result of the semi-
nars and studies on these topics, 6% of the stu-
dents had no feelings about it, or were neutral, 
and 2% did not think that they had made prog-
ress on these topics. Regarding the second 
question on application of the design, 84% of 

the students felt that the “generative units” pro-
vided them with knowledge of and experience 
in the contemporary design approach of gen-
erative design, which included the concept of 
repetitions, 16% of the students reported that 
they were neutral, and nobody had negative 
opinions on this topic. On the third question, 
82% of the students agreed with the statement, 
“I think we have practiced a productive design 
with the similarity and repetition of the unit 
forms”, while 18% of the participants held a 
neutral view on this matter (Table 2).



MTD
www.mtddergisi.com

ULUSLARARASI HAKEMLİ TASARIM VE MİMARLIK DERGİSİ
Ocak / Şubat / Mart / Nisan Yıl: 2019 Sayı: 16 Sonbahar Kış Dönemi

INTERNATIONAL REFEREED JOURNAL OF ARCHITECTURE AND DESIGN 
January / February / March / April Year: 2019 Number: 16 Winter Spring Semester

ID:296 K:340
ISSN Print: 2148-4880 Online: 2148-8142 

(ISO 18001-OH-0090-13001706 / ISO 14001-EM-0090-13001706 / ISO 9001-QM-0090-13001706 / ISO 10002-CM-0090-13001706)
(Marka Patent No / Trademark)
(2015/04018 – 2015/GE/17595)

41

ULUSLARARASI HAKEMLİ
TASARIM MİMARLIK DERGİSİ

INTERNATIONAL REFEREED
JOURNAL OF DESIGN AND ARCHITECTURE

PRINT ISSN: 2148-8142 - ONLINE ISSN: 2148-4880

Table 2. The Questionnaire Data

QUESTIONNAIRE QUESTIONS
(The responses to the Likert scale were derived from 50 students)

C
er

ta
in

ly
 a

gr
ee

A
gr

ee
 

N
eu

tr
al

 

D
is

ag
re

e 

St
ro

ng
ly
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is

ag
re

e

The seminars and personal research on design approaches, such as bio-
design and bio-pattern, have improved my awareness of this area. 

4 6 
(92%)

- 3 
(6%)

1
(2%)

-

I was informed about and gained experience in generative design, 
which is composed of repetition of “generative units” and is one of the 
contemporary design approaches.

42 
(84%)

- 8
(4%)

- -

I think we have practiced a productive design with the similarity and 
repetition of the unit forms.

41
(82%)

- 9
(18%)

- -

The study we performed through brain-hand coordination, instead of 
computer software, has contributed to my fine motor skills.

43
(86%)

- 6
(12%)

1
(2%)

-

I think we can develop a poly-pattern from a bio-pattern via generative 
design.

40
(80%)

- 9
(18%)

1
(2%)

-

This research provided me an opportunity to study inter-form relations, 
repetition-similarity and pattern issues related to each other, and to 
implement what I learned.

45
(90%)

- 2
(4%)

3
(6%)

-

Paper, cardboard (and acetate, if used) enriched my work with their 
different qualities (thickness, stiffness, elasticity, size, etc.) and prompted 
my creativity into action while creating patterns.

41
(82%)

- 5
(10%)

4
(8%)

-

The group work has developed my empathic approach, and the discussions 
have enriched the studying-learning process.

38 
(76%)

- 8
(16%)

4
(8%) -

The feedback I received from the course advisors and the actual 
discussion and inquiry environment supported the implementation and 
learning process.

46 
(92%)

- 3
(6%)

1
(2%)

-

The study has provided a basis for the model and volume designs that we 
will implement in Basic Design 2 Studio. Designing through the model 
has contributed to improving my skills and confidence.

46 
(92%)

- 3
(6%)

1
(2%)

-

The data showed that 86% of the students felt 
that the brain-hand coordination used in the 
design process, as opposed to using computer 

software, contributed to improving their fine 
motor skills, 12% were neutral about this topic 
and only 1 student did not agree. Regarding the 
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question on the development of a poly-pattern 
from a bio-pattern using generative design, 
the data showed that 80% of the students felt 
that they could develop a poly-pattern out of 
a bio-pattern through generative design, 18% 
were neutral due to lack of self-confidence, 
and one student did not believe that it could 
be developed. While 90% of the students 
mentioned that the research enabled them to 
handle the issues of the relationships between 
forms, repetition-similarity and pattern and to 
implement the information that they learned, 
4% of them indicated that they were neutral, 
and 6% felt that it did not contribute in this 
manner. A total of 82% of the students stat-
ed that paper and cardboard (and acetate, if 
used) enriched the work by means of different 
qualities (thickness, stiffness, flexibility, size, 
etc.) and allowed them to put their creativity 
into action, while 10% percent were neutral 
towards this topic, and 8% felt that the mate-
rial did not make any contribution.

To continue, 76% percent of the students 
agreed with the statement that “The group 
work has developed my empathic approach, 
and discussions have enriched the studying-
learning process”, 16% stated that they were 
neutral about this issue and 8% did not think 
that the research did this. The percentage 
of the students who agreed/certainly agreed 
that feedback from the studio advisors and 
the discussion and questioning environment 

supported the implementation and learning 
process was 92%, whereas 6% indicated that 
they were neutral on this issue and 2% percent 
felt that the feedback did not contribute to the 
research. Lastly, 84% of the students agreed 
that the research was beneficial in terms of 
creating a basis for the design of model and 
volumes that would be addressed in the Ba-
sic Design Studio 2, improving their ability 
to make designs on the model and contribut-
ing to their self-confidence in this sense; there 
were no students that were in disagreement 
with this statement; and 16% stated that they 
were neutral about the contribution of the re-
search in this manner (Table 2).

DISCUSSION

Biomimicry, as defined by Pawlyn in rela-
tion to architecture, is, in brief, the emulation 
of nature in developing architectural designs 
(Chiu and Chiou, 2009: 3636). Basic design 
studios provide transitions and relationships 
between concrete and abstract planes through 
the basic language of design and through 
cognitive thinking (Besgen et al., 2014: 429; 
Sarıoğlu Erdoğdu, 2016: 8-9) Basic design 
studios are practical settings for experiencing 
the relationship of biology and design. The 
results from the present research showed that 
the participation of the students in the basic 
design studio helped them to gain awareness 
through experience and to improve their re-
search skills on the subject of biomimicry 
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and the generative design method, which are 
fundamental to the design approach. In addi-
tion, the students achieved the targets of rec-
ognition/identification of different design pro-
cess approaches, as determined by the Basic 
Design Studio 1 course offered by the Uludağ 
University Department of Architecture.

According to the questionnaire administered 
as part of this study, 80% of the participants 
felt that they could develop a poly-pattern out 
of a bio-pattern by using the generative design 
with repetition and similarity of unit forms; 
however, the observations made by the advi-
sors and the quantitative evaluations made 

by the jury suggest that this percentage was 
even higher, considering that 90% of the par-
ticipants were successful in the poly-pattern 
development process. The lower percentage 
derived from the questionnaire can be attrib-
uted to the students’ lack of confidence. In the 
process of generative design with repetition of 
similar unique forms, linear or planar forms 
are more dominated in different groups of ex-
amples in terms of production method, while 
volumes skillfully constitute the poly-patterns 
in the examples that are produced through the 
repetition of similar planes and transformation 
of the planes into volumes.

Table 3. Evaluation of the Outcomes in Terms of Production Method and Achievement 
Criteria

THE PRODUCTION METHOD 
of POLY-PATTERNS
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The repetition of similar planes and 
transformation of the planes into 
volumes by extending, stretching and 
heightening

√ √ Planes
Volumes

√ √ √

Repetition and contrast of transparent 
and solid unit forms

√ √ Planes
Linear f.

√ √ √

Repetition of similar straight linear or 
curvilinear planes

× √ Linear f. √ × √

Repetition of similar folded planes with 
changing dimensions

√ √ Planes √ √ √

Repetition of similar linear unit forms 
with changing heights

√ √ Linear f. √ × √
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The following outcomes can be stated when 
the effects of the methods followed for the 
production of poly-patterns are evaluated 
from the determined criteria in terms of the 
study purposes, as visualized in Table 3;

•	 The abstraction of the bio-patterns is 
unique in the process of creating the 
poly-patterns that are generated through 
the repetition of similar planes and trans-
formation of these planes into volumes. 
The transformation of the planes into the 
volumes by extending, stretching and 
heightening them and the transition be-
tween different scales added variety and 
enriched these kinds of studies. Different 
layers and the potential of the materials 
contributed to the process with chang-
ing scales in these examples that are pro-
duced through well-organization of the 
changing scales, planes, volumes and the 
spaces between them.

•	 The unique abstraction of the bio-patterns 
through transparency and layers made the 
examples different from the other studies 
and enriched the poly-patterns which are 
produced through the repetition and con-
trast of transparent and solid unit forms. 
In the studies where the planar forms 
create spaces and the solid forms are de-
signed as lines between them, the orga-
nization and transition of the forms, the 
spaces between them and the layers that 

generate the poly-patterns are balanced. 
The usage of contrast, with the contribu-
tion of the materials, between the trans-
parent and solid forms as a principle that 
support the repetition of unique forms in-
tensified the poly-patterns.

•	 The potential of the materials contributed 
to the studies that are produced through 
the repetition of similar lines or planes 
by organizing the straight lines or cur-
vilinear forms with changing heights, 
lengths and directions. The lines, planes 
and the spaces between them are well-
organized in the transformation of poly-
patterns from the bio-patterns although 
the abstraction is not sufficiently unique. 
Nevertheless, the poly-patterns are quali-
fied in these studies in which a dense and 
homogeneous pattern consisted of lines 
and planes with the support of an intense 
workmanship in the production process.  

•	 The poly-pattern examples that are pro-
duced by the repetition of similar folded 
planes or faulted surfaces with chang-
ing dimensions are abstracted through 
a unique approach. The potential of the 
materials contributed to these studies 
and enriched these examples in terms of 
abstraction, the organization of different 
dimensions, shapes and layers through 
folding. The folded planes that generate 
the whole characterize the poly-patterns 
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by changing qualities, the relations be-
tween them and the transitions between 
changing scales of planar forms.

•	 The poly-patterns in the examples that 
are produced through the repetition of 
similar linear unit forms with changing 
heights are similar to each other in terms 
of their high density and homogeneous 
structure. It is positive that the poly-
patterns are not monotonous and were 
abstracted through a unique approach 
in these studies that are made by focus-
ing on dense and homogeneous areas of 
bio-patterns. The potential of the material 
contributed to the study through cutting 
and folding in terms of cutting, folding 
and multiplying the similar unique linear 
forms with the transition between differ-
ent heights. The poly-patterns that are 
various in itself are generated through 
the homogeneous and dense repetition of 
the linear unique forms and transition be-
tween scales of linear forms and enriched 
with the intense workmanship in the pro-
duction process.

The targeted acquisitions for the Basic Design 
studio 1 course offered by the Uludağ Univer-
sity Department of Architecture are to reflect 
design principles into the design during the 
process, to develop creative solutions and to 
think in a multi-dimensional/multi-purpose 
manner. The results acquired from the ques-

tionnaire data, the advisor observations and 
the jury evaluations showed that the students 
met the objectives of handling the relation-
ships between forms, repetition-similarity 
and pattern issues and of implementing the 
learned issues. Therefore, the practice con-
tributed, in terms of the department’s stated 
general studio target acquisitions within the 
framework of two-dimensional basic design, 
to the students learning design principles/
concepts, their implementation and their re-
flection on design by means of creative think-
ing. The students’ works demonstrated that 
they were able to apply different concepts/
principles in a comprehensive manner and re-
flect them onto design with a contemporary 
and innovative approach.

According to the work process, advisor ob-
servations and jury evaluations, the different 
qualities and limitations of the materials en-
riched the practice and triggered the students’ 
creativity, and most of the students agreed 
that this was the case. It was expected that in-
creasing the diversity of materials and giving 
the students the opportunity to get familiar 
with different materials would uniquely con-
tribute to the students’ research by facilitating 
their potential of generating custom products 
by the application. In this research, the focus 
was on pattern and transparency, leaving the 
color aside, to help trigger the creativity of 
students in the context of generating alterna-
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tive solutions. The products were developed 
within the framework of “pure design”, and 
all the products created by the students en-
riched the studio environment by presenting 
different poly-patterns consisting of similar 
materials. It was further observed that the dif-
ferent techniques used in determining the po-
tential of the material for the work produced, 
from the form to the pattern, along with the 
transition between different scales, helped to 
develop the students’ creative thinking ability 
in all kinds of production methods, and the 
general studio course target acquisitions were 
supported by the material in this way. In ad-
dition to possibilities of the materials, expe-
rience with and observations in the process 
of product feasibility have shown that work 
performed by brain-hand coordination, rather 
than by computer software, contributes to im-
proving fine motor skills. Almost 90% of the 
students supported this view. “Paper-fold” is 
a process exercise associated with basic cod-
ing, but nonetheless analogous to brain-hand 
coordination, as a computer-aided design and 
“low technology-high thinking” approach 
response to production (Vyzoviti, 2012: 10). 
The results of the experiment on the level of 
producibility according to “low technology-
high thinking” in the first semester of the stu-
dio course have shown that generative design 
can be produced with the repetition of gen-
erative unit forms -without using software- 
in a qualified manner by using a hands-on 

learning method. In addition, improvement in 
the fine motor skills of the students was also 
effective in strengthening the visual expres-
sion within the scope of general studio target 
acquisitions.

In the evaluations conducted on the practices 
carried out as group work, most of the stu-
dents stated that the method helped them to 
adopt an empathic approach. The students felt 
that the discussions within the group enriched 
the study and the learning process. Based on 
the students’ experience and the advisor ob-
servations, it was determined that conduct-
ing the study in a collaborative, rather than in 
an individual way, has a positive effect, both 
in terms of the practice itself and in terms of 
preparation for the profession. As a result of 
the process, which puts forth the problem and 
generates solution alternatives for the stu-
dents, who take on the role of “advisor” rath-
er than “teacher”, almost all of the students 
argued that the feedback from the course ad-
visors and the co-operative questioning and 
discussion environment supported the prac-
ticing and learning process. In this sense, as 
discussed in literature, the instructors as advi-
sors focused on developing the students and 
their designs through their characteristics and 
tendencies, proceeded together with respect 
to combination of theoretical knowledge and 
production (Olivier and Tattersall, 2005: 30-
31; Arıdağ and Koş, 2015: 104; Ünver, 2015: 
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113). Design is an activity learned by shar-
ing experiences with advisor(s) and experi-
encing the interaction environment between 
individuals (Schön, 1988: 5; Koper and Tat-
tersall, 2005: 7). The group dynamics that 
emerge in the process, the feedback from the 
advisors, and the questioning and discussion 
environment all strongly contributed to the 
solution generation-implementation-learning 
process. In addition, the practice supported 
the ability to develop creative solutions to the 
problem with an open-minded and empathic 
approach, which was one of the studio’s tar-
get acquisitions. At the end of the semester 
of Basic Design 1 studio, which is usually 
conducted through two-dimensional stud-
ies, the students’ knowledge and know-how 
about design principles increased, and a spe-
cific knowledge infrastructure for design and 
the profession was formed. The poly-pattern 
work carried out involved a transition from 
two dimensional to three-dimensional study, 
and it created a basis for preparing the stu-
dents for the Basic Design studio 2 course, 
which focuses on model making and volume 
designs. Where at first most of the students 
were “afraid” of making models due to their 
lack of self-confidence, after the practice, the 
students agreed with the idea that this study 
served as a basis for future studio works, im-
proved their self-confidence and made them 
feel better prepared for the Basic Design 2 
studio course; in addition, it contributed to 

improving their ability to make and produce 
designs over the model. These acquisitions 
will serve to be quite beneficial for the stu-
dents in dealing with the process of intense 
and varied design education in the first semes-
ter of their architecture studies.

The studio exercise required to integrate the 
information that is fragmentary taught and 
manipulate the form and information to-
gether in the formal evolution as discussed 
by Arıdağ and Koş (2015: 104) and Bekdaş 
and Yıldız (2018: 333). In this framework, 
it can be stated that the exercise that support 
the experimental learning as mentioned by 
Soliman (2017: 207), contributed to combine 
the information and practice for developing 
the achievement of connecting the parts as a 
whole.

CONCLUSION

The learning outcomes acquired in the Basic 
Design studio course, such as ability to iden-
tify the relations between forms, repetition-
similarity, and pattern, are correlated with 
each other, as well as with the generative de-
sign approach, in terms of the process gov-
erning the transformation from bio-pattern to 
poly-pattern. The criteria for evaluating basic 
design studies aimed at production of poly-
patterns by the abstraction and transformation 
of bio-patterns are the uniqueness, contribu-
tion of the materials, layers and scales and the 
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quality of the organization. Some of these cri-
teria are observed to be achieved in all of the 
studies such as utilizing the potential of the 
material, well-organization and transition be-
tween forms and scales, while some of them 
could be achieved in specific works such as 
creating different layers and diversifying the 
unique forms related to the production meth-
od.

The knowledge the students acquired, the 
awareness that they gained and the experi-
ence they acquired through the implementa-
tions are fundamental achievements that the 
course applied in this study. The issues that 
were addressed as part of the basic design 
studio curriculum were re-evaluated along 
with different innovative and contemporary 
approaches and transformed into an ultimate 
outcome, and the students’ design education 
was supported through the experience-by-
doing method. In the first semester of educa-
tion, within the framework of “low technol-
ogy-high thinking”, it was observed that the 
generative design was able be qualitatively 
performed via a hands-on approach, without 
using any software, with the aid of repeti-
tion of generative unit forms through creative 
methods. The study of the use of process-
based poly-patterns in productive design and 
how to apply basic coding logic, transform 
works and patterns from 2D to 3D were ben-
eficial in the sense of eliminating most of the 

students’ hesitation of creating a new model 
in studios, fostering self-confidence and giv-
ing the students the requisite skills to design 
through models. As a result, the process of 
learning was strengthened through the recip-
rocal feedbacks and interaction between the 
studio instructors and the students. The study 
which required integrating information, re-
search and the implementation has contrib-
uted to experimental learning and connect-
ing-combining different parts. Next phases of 
the study can be regarding new methods and 
exercises that focus on certain patterns, tech-
niques or materials that can be determined 
according to tendencies of student group in 
order to develop their innovative and creative 
thinking.
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