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ABSTRACT
Although many attempts have been made in presenting systematic models for design
processes, most projects have been implemented by non-systematic methods, which
seems that too much emphasis on the description of the final project (product) and
the lack of attention to the design process are to be blamed for this. In this paper, a
specific pattern of design scenario formation in the framework of a research-oriented
design process will be discussed. Therefore, the aim of this study is to develop a model
that can be used in research-based design processes. In the present study, conceptual
structures are extracted in the theoretical frameworks for each stage of the design
scenario formation process by reviewing the literature of the subject, and then these
conceptual structures are placed next to each other and presented in the form of a
systematic process called research-oriented design process. The process presented
in this paper is the result of the experience gained during 5 years of teaching an
architectural design (2), which includes three milestones: 1) Design protocol 2) Subconcepts and 3) Design scenario. This scenario is precisely coordinated and aligned
with the design protocol; it also reveals behaviors that require a design response,
explains clearly the scenario of the details of the activities and the elements that make
up the spaces. This makes the subject more transparent in the minds of designers and
details of the design for each stage should be determined.
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INTRODUCTION
Design is a multifaceted and complex process. The
domains and concepts in which architecture and design
are located are very wide and diverse. Hence, there are
many uncertainties in the definition of architectural
design, and each theorist has defined it from a
particular angle with limited knowledge (landscape
design, industrial design, interior design, etc.). Most
people who have discussed the design process, at
least for that, have taken steps and they agree that the
design of architectural structure consists of different
*Corresponding Author Email: shahab.arch@gmail.com

stages that the designer goes through consciously or
unconsciously to solve a problem. Generally, since
the architect decides to create a work, as long as the
project is ready for implementation, many things
happen at the bottom of his move. These events are
known as design process or procedure. This process
involves several stages, from problem framework to
precise design (1).
The theorizing on the design process has a relatively
short life and dates back to the late 1950s and early
1960s, and before that, more emphasis was placed on
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the design of the final product, and little attention
has been paid to the design process (2). But efforts
to advance a scientific understanding of the design
process have made many important perspectives
over the past decades (3). Since the 1960s, the first
international conference of design approaches was
held in England. Books on design methodology were
also written, and experts express their views on the
subject. For example, Herbert Simon established
the foundations for design science that was rational,
analytical, normative, experimental, and teachable in
the form of design process (4). In this time, influenced
by the developments in urban and industrial life,
many architects and scholars such as Broadbent,
Jones, Archer, Lawson, Alexander, and ... introduced
a variety of methods for architectural design. These
methods began linearly with the easiest trends in
three stages of analysis, composition and evaluation,
and then drawn more complex with a feedback path.
However, the nature of the design process is still not
fully understood, and to date, the increasing efforts of
the researchers to reveal the design process through
conferences and the emergence of scientific journals
and books in this field have taken place.
In this paper, a specific pattern of “design scenario”
formation in the framework of a research-oriented
design process will be discussed. Therefore, the aim of
this study is to develop a model that can be used in the
research-based design process. So the readers of this
research are architecture and architecture students,
also designers can benefit from it in the next steps. So
that all the readers of this research using this model, in
a logical process, can recognize the right information
for design and ultimately achieve an optimal
architectural design. In this research, our preferred
context is architecture, and the focus is on researchoriented design; therefore, any given example would
be in the field of architecture.
THE PROCESS OF DESIGN PROTOCOL
FORMATION
In architectural design process, design subject
is considered as the first step. The designer should
achieve sufficient knowledge of design subject; for
this purpose, it is necessary to initially deal with the
design problem. From perspective of Herbert Simon,
the design is also a social process that different people
begin with a different understanding of the problem
situation (43). He also believes that the design
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problem is initially vague and ill-defined; therefore,
part of the designer’s task is the configuration of
problem itself ((44) cited by (45)). Cross (1995)
believes that one of the most important and effective
steps in architectural design process is to analyze and
understand the design problem (46). Then, designer
should analyze and configure design problem. In
order to configure the design problem, the factors
making the problem and influencing it should be
also identified. Design problem may originate from
context (20). Based on the classification by Palmer,
(1981) and Lawson, (2006), factors affecting design
problem have been also investigated in terms of
sociocultural and human factors which individually
impose restrictions on design solution. The designer
configures design problem to understand it; then, he/
she offers the scheme, reflecting the goals, expectations
and mission (5) of given the project. In research-based
design, designer is concerned with two categories
of information. The information entitled cognitive
studies which are related to the project mission;
and, also the information entitled distinction studies
which are related to the goals and expectations of the
project. The cognitive studies are the information
that help the designer recognize the design subject.
In fact, cognitive studies are prepared according
to the building’s usage comprising a checklist of
spaces’ names and dimensions which are provided
with regard to per capita, regulations and standards
specified for each usage. This checklist is called general
program. Distinction studies are certain responses
to design problem. Since, the design problems may
have multiple answers due to their qualitative nature,
so each individual designer responses distinctly to
design problem and selects specific approach based on
his/her creativity, design knowledge and experience.
Hence, it can be concluded that distinction studies
are the reasons of differences among designs. When
the project approach is selected, the corresponding
physical program namely specific program should also
be provided which is called Specific program. Specific
program contains spaces (and their characteristics
including dimensions and qualities) which are
obtained based on the project approach. Finally, general
program and specific program are integrated to make
spatial-physical program of design including a process
through which the designer acquires all information
about the project to make the most appropriate
decisions within different design phases. When the
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design program entitled spatial-physical program
is prepared, designer must lead it to be operational;
that is as a kind of conclusion of implemented phases
which can be achieved. So, an overall pattern/idea is
required that encompasses all these factors. Here in
introduced “design protocol”. Design protocol as an
“overall concept of the project” is a comprehensive and
obstacle writing that declares designer’s ideas on the
project including the project overview as well as details
of various phases of the project. When designing the
design protocol is proposed in terms of a “text”, the
designer can propone a “sketch” reflecting all the ideas
expressed in the previous step.

as patterns, design ideas or “design diagrams”. Hence,
concept is considered as an idea that defines ideal
and proper relationships among different phases of
a project. Based on Duerk, (1993), a concept may
encompass the whole problem; so, concepts have been
known as ideas that seamlessly assemble a variety
of elements in an entirety like a special organizing
idea, major concept, theme and sketch. The concept
may also provide an ideal solution for a minor part
of the project; such as circulation patterns. Here, it
is suggested that initially a general and organizing
concept is initially proposed for design; then, “subconcepts” are to be presented consistent with the
overall concept. In order to illustrate an overall
concept of the project, some methods have been
noted such as “expressing a concept diagram”, using
deductive methods, and presenting a concept scenario
(literal image with text writing). To make the designer’
purpose more clearly and transparently transferred
to other people involved in the project, as well better
understanding of pre-construction project, it is better
to integrate concept scenario or concept diagrams (5).
As mentioned above, in summary, the authors’
intend of design protocol is writing a concise
manuscript that creates a “literal image” adopted with
designer’ ideas on the project. So design protocol
should be extensive enough to encompass many points
about the project; as well, to provide ideal solutions for
any level of details within different parts of the design
project.
Here, example of design protocol to be shown:

DESIGN PROTOCOL
In this section, design protocol is presented as a
final step of design process. Numerous comments
by scholars have been presented In connection
with design protocol in architecture; Cross, (2001)
believes that among all empirical research methods
to analyze design interaction, “protocol study,” is one
of the widely used approaches which has received the
most attention. As well, it has been considered as the
most likely method (perhaps the only one) to reveal
mysterious cognitive abilities of designers (6). Newell,
(1966) demonstrates that the term protocol generally
refers to record chronological events (7). Akin & Lin,
(1995) has concluded the supplementary relationship
between two forms of oral-conceptual data and
visual-graphical data is one of the remarkable features
within design protocol studies (8). Despite the direct
definitions of the protocol in the field of architecture,
Duerk, )1993) in his book entitled “Architectural
programming” has defined and explained some
features of the word “concept” which is very close
to the authors’ purpose of the term design protocol;
such that it considers concept as an expression of ideal
relationships which is created among the controllable
elements (forms, materials, textures, colors, etc.)
under the architect. As well, the concept is mentioned

KEYWORDS
This section is dedicated to the selection of the main
keywords. As mentioned above, at this stage, what the
designer is in possession of is a design protocol; in fact,
it is a comprehensive and obstructive text that includes
the intended ideas of the designer about the project.
This comprehensive and obstructive text outlines the
characteristics of the project that the designer intends

Table 1. Example of design protocol
Table 1. Example of design protocol

Design protocol

We decide to design a faculty of architecture so that research is to be considered as a main priority and education and
research are defined together. So, a field of scientific search within architecture data and other areas of science
(humanities, social, cultural, environmental, education, etc.) should be provided to be feasible for the students to be
incorporated in architectural design. Also, the students should test their ideas to generate knowledge; consequently,
they will be able to transform theoretical knowledge into practical work. It is better to use attractive forms in the
building design to be kept in mind. At last, the faculty should be firmly designed as the same as laboratory and
research buildings, but, not be spiritless, as well as inspiring inviting and welcoming feelings for the society and
citizens.
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In fact, the designer at this stage, by collecting and
reviewing the existing set of definitions of the keyword,
encounters a large amount of information that can be
used in later stages (Fig 2).

to create. So the designer can extract important text
points in the form of keywords. In order to properly
choose the keywords, we first need to get to know the
definitions:
According to the SEO Company (www.techopedia.
com), a keyword is a word or phrase that describes
the contents of a web page. Keywords are selected to
summarize the whole page as shortcuts. They also help
the search engine match the query page.
According to the proposed definitions, keywords
are words or phrases derived from the text, which
are the index of the text, highlight important points
as well as the points of the text. Considering these
points, the designer should select the keywords in the
design protocol (Fig 1). Since the ideas of the designer
are expressed in the form of a lexical image, they need
to be fully identified in order to be in the body of the
architecture.

MANIFESTABLE IMPRESSIONS IN DESIGN
At this stage of the research - based design process,
the designer must provide “manifestable impressions
on the design” for each keyword. In this way, the
designer provides a concept for each selected keyword
in the previous step, which can be manifested in the
architectural design. In fact, this impression brings the
keyword one step closer to the architecture. Despite
the fact that the keywords are close to theoretical
knowledge, the impressions are closer to practical
and applied knowledge in architecture, and are in
fact the concepts that the designer provides them at
later stages in his design. At this stage, manifestable
impressions in design act as mediators. Since the
keywords are extracted from the text and have a
theoretical nature, it is not possible for the keywords
to flow directly into the body of the architecture
and become graphic manifestations; thus, after the
definition of the keywords, concepts are presented

DEFINITION OF KEYWORDS
This section identifies and defines the selected
keywords. For this purpose, at first, the literal meaning,
and then the definitions and opinions of different
researchers concerning each keyword, is considered.

Fig 1. Selection main keywords

Fig 1. Selection main keywords

Fig 2. Definition keywords

Fig 2. Definition keywords
Table 2. Selection of the main keywords from design protocol
Table 2. Selection of the main keywords from design protocol
Design protocol
We decide to design a faculty of architecture so that research is to be considered as a main
priority and education and research are defined together. So, a field of scientific search within
architecture data and other areas of science (humanities, social, cultural, environmental,
education, etc.) should be provided to be feasible for the students to be incorporated in
architectural design. Also, the students should test their ideas to generate knowledge;
consequently, they will be able to transform theoretical knowledge into practical work. It is
better to use attractive forms in the building design to be kept in mind. At last, the faculty
should be firmly designed as the same as laboratory and research buildings, but, not be
spiritless, as well as inspiring inviting and welcoming feelings for the society and citizens.
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Main keywords
Research
Education
Scientific search
Testing
Generation
Attraction
Keep in mind
inviting
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Table 3. Definitions of one keyword

Table 3. Definitions of one keyword
Keyword 1

Research

Numb

Reference

4

(Rajasekar, Philominathan, &
Chinnathambi, 2006)

5

(Singh & Nath, 2005)

6

(Kothari, 2004)

8
9
10

(Redman & Mory, cited by
Kothari, 2004)
(Candy, 2006)
(Djellal, Francoz, Gallouj,
Gallouj, & Jacquin, 2003)

Keyword definitions

Definition
Research is a logical and systematic search for new and useful information on a
particular topic
1. A scientific and systematic search for pertinent information on a specific topic.
2. The systematic investigation into and study of materials and sources in order to
establish facts and reach new conclusions.
1. Research in common parlance refers to a search for knowledge.
2. Once can also define research as a scientific and systematic search for pertinent
information on a specific topic.
3.In fact, research is an art of scientific investigation
systematized effort to gain new knowledge
original investigation undertaken in order to gain knowledge and understanding
Research comprise creative work undertaken on a systematic basis in order to
increase the stock of knowledge, including knowledge of man, culture and
society, and the use of this stock of knowledge to devise new applications.

that are first taken from the definitions of the previous
stage and, secondly, are capable of manifesting in the
architectural design. The manifestable impressions in
design at this stage can be derived from two sources
(Fig 3); the designer can provide impressions for each
keyword directly, according to the definitions and
comments collected for each keyword in the previous
stage. Also, definitions collected from the keyword
may not lead to appropriate impressions. In this case,
the role of the designer will be effective at this stage;
thus, considering the definitions collected for the
keyword, he writes the impressions of that keyword in
accordance with his point of view.
Therefore, we can return to the stages of the
formation of design statement and review the concepts
that are also effective at this stage. It was stated in the
process of forming a design statement that topical
studies are the reason for the distinction of each design
with another design. In fact, it refers to the role of the
designer at this stage and argues that design problems
can have multiple answers because of their qualitative
nature, so each designer, according to his creativity,
design knowledge and experience, responds to the
design problem in a different way than the rest, and
selects a particular approach. Here, too, considering
that the role of the designer will be effective in the
formation of impressions from the keywords, it can
be argued that the designer provides a manifestable
impressions in design of the keywords, with the help
of creativity, design knowledge and experience. Thus,
the designer can present manifestable impressions in
design at this stage using his creativity, along with the
definitions collected for each keyword. In this study,

designer knowledge is one of the factors affecting the
presentation of manifestable impressions in design
from the selected keywords. In fact, the designer
uses his knowledge to provide creative impressions.
Thus, the manifestable impressions in design for each
keyword can be obtained from two sources (Fig. 3).
In this way, the manifestable impressions in design for
a given keyword, on the one hand, can be obtained
directly from the definitions and opinions of scholars
about that keyword; on the other hand, creativity,
designer knowledge and experience of designer can
be effective in creating these impressions. It should
be noted that the manifestable impressions in design
for a keyword based on creativity, design knowledge
and experience occur intuitively, and have no special
formula. After that the manifestable impressions in
design for each of the keywords were presented, subconcepts are created at this stage of the process. Thus,
the keywords first become manifestable impressions
in design and then sub concepts. Despite the fact
that the keywords are close to theoretical knowledge,
these impressions are closer to practical and applied
knowledge in architecture, and sub-concepts are
also one step closer to the architecture compared
to the manifestable impressions in design. In fact,
subconcepts are methods for displaying impressions
in an architectural design. Therefore, the following
briefly describes each of the factors of creativity, design
knowledge and experience:
Creativity
Takala (1993) believes that creativity is perceived as
the ability of a person to produce new and unexpected
112
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things (9). Csikszentmihalyi (1996) considers
creativity as something resulting from the interaction
of a system consisting of three elements, one of which
is the person who brings something new (10). In his
definition of creativity, Ogot & Okudan (2007) uses the
phrase “the ability to find new methods using existing
knowledge for the production of new products” (11).
Therefore, creativity can be defined as the ability to

find new methods using existing knowledge in order
to produce new things or solutions. In this way, the
designer at this stage can, using his creativity, provide
an event reading for each keyword along with the
definitions collected for each keyword.
Design Knowledge
According to Goel (1995), design knowledge

Table 4. Manifestable impressions in design for keyword of “research”
Table 4. Manifestable impressions in design for keyword of “research”
Keyword 1

Research

Keyword definitions
noun
1.serious study of a subject, in order to discover new facts or test new ideas
2.the activity of finding information about something that you are interested in or need to
know about
verb
1.to study a subject in detail, especially in order to new facts or test new ideas
2.to get all the necessary facts and information for something
a detailed study of a subject, especially in order to discover (new) information or reach a
(new) understanding
the detailed study of something in order to discover new facts, especially in a university or
scientific institution
Research is a logical and systematic search for new and useful information on a particular
topic
1. A scientific and systematic search for pertinent information on a specific topic.
2. The systematic investigation into and study of materials and sources in order to establish
facts and reach new conclusions.
1. Research in common parlance refers to a search for knowledge.
2. Once can also define research as a scientific and systematic search for pertinent
information on a specific topic.
3.In fact, research is an art of scientific investigation
a careful investigation or inquiry specially through search for new facts in any branch of
knowledge
systematized effort to gain new knowledge
original investigation undertaken in order to gain knowledge and understanding
Research comprise creative work undertaken on a systematic basis in order to increase the
stock of knowledge, including knowledge of man, culture and society, and the use of this
stock of knowledge to devise new applications.

Fig 3. Event or Semantic reading for keywords

Fig 3. Event or Semantic reading for keywords
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Manifestable
impressions in
design

1. process
2. hierarchy
3. zoning
4. searching
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configuration is considered as a cyclic process comprising
processing, recovery, research, classification, thinking
and mental evolution of design information from longterm external memory to be utilized to frame design
problem ( Goel 1995, cited by Alhusban, 2012). In fact,
creative people rely on their specific content knowledge
to ratiocinate on the situations of essential issues and,
thus generate innovative solutions. In general, design
knowledge, further defines the information (14) which
is used to communicate main ideas in each part of
design process.
In architectural design training, knowledge is also an
important factor to develop innovative thinking skills
learned as a significant component (15). Architectural
design is a creative knowledge-based activity (16) and
designer utilizes that to modulate design goals, define
design subjects, and develop design solutions. Design
knowledge plays an important role in reducing the
probability of design error and enhancing the quality
of design (17). In other words, the design knowledge
can be defined in two ways: a set of information
designer acquires through different methods such as
university studies and stores them in his/her longterm memory to be utilized when necessary. Second,
a set of information designer gains on a particular
subject through different ways such as interviewing
with people.

various architectural experiences and backgrounds
considering different educational methods and design
projects they are exposed (16). Thus, it is clear that the
main issue in the knowledge of design is the direct
training of the designer in an academic process; but
in the discussion of experience, the designer should
refer to his or her personal findings indirectly from
the professional workplace (whether at the university
or outside the university). Therefore, it can be argued
that creativity, design knowledge and designer
experience are effective in providing event readings
from keywords.
In fact, the designer performs “combination” at
this stage. In general, combination or mixing means
bringing together the components and seeing them
together (20). Thus, event reading for each keyword
can be obtained from two sources (Fig 3). So that event
reading for a given keyword can, on the one hand,
directly derive from the definitions and opinions of
thinkers about that keyword; on the other hand,
creativity, design knowledge and designer experience
can be effective in creating this event reading.
SUB-CONCEPTS
At this stage of the process - after the event readings
are provided for each of the keywords, sub-concepts
are created (Fig 4). Thus, the keywords first become
event reading and then “sub-concepts”; with the
difference that the keywords are close to theoretical
knowledge, while event readings are closer to practical
and applied knowledge in architecture, and subconcepts are also one step closer to the architecture of
the event readings. In fact, sub-concepts are methods
for displaying event readings in architectural designs.
According to Oxman (1997), concepts of mental
structures are a form of ideation structure. Concepts
can be intrinsic, or from experience and even
from other concepts. Each design concept reflects
the designer’s understanding of design problem
and controls his design ideas (21). (Kryssanov et
al. (2001) argue that design concepts make design
requirements to be formulated, specified, written,
refined, interpreted, analyzed, modified once and be
accurate in a variety of areas (22). Stempfle & BadkeSchaub (2002) also argues that the design concept
is transformed by adding, deleting, modifying, or
exchanging some of the features of the solution ideas.
A small design idea may well become a feasible idea
through a change or set of developments (23). In

Experience
The importance of designer’s experience in
architectural process design has been ever confirmed
by many scholars. They consider generation of
ideas and concepts of architecture related to design
knowledge, inspiration, intuition, imagination,
analytical skills of analysis/combination, cognitive
skills, training, creative thinking abilities as well as
experience (13). They also believe that design is based
on acquiring skills, exercise and experience (18) and
designer’s thinking about the design process is based
on personal experiences (19). Designer’s experience
in architecture can affect his/her design’s inherent
approaches and characteristics. Furthermore, cultural
background and life experience of designer can also
play an important role to structure his/her ideas
during the design process. It should be noted that
the architectural knowledge is required to be broadly
and interdisciplinary expanded for a unique design
solution in order to cover all subjects proposed by
design problem; hence, designers are expected to have
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Fig 4. Develop sub concept
Fig 4. Develop sub concept
Table
5. Production
subconcepts
concepts for
for Manifestable
in design
of “research”
Table
5. Production
ofofsub
Manifestableimpressions
impressions
in design
of “research”
Keyword 1

Research

Keyword definitions
noun
1.serious study of a subject, in order to discover new facts or test new
ideas
2.the activity of finding information about something that you are
interested in or need to know about
verb
1.to study a subject in detail, especially in order to new facts or test new
ideas
2.to get all the necessary facts and information for something
a detailed study of a subject, especially in order to discover (new)
information or reach a (new) understanding
the detailed study of something in order to discover new facts, especially
in a university or scientific institution
Research is a logical and systematic search for new and useful
information on a particular topic
1. A scientific and systematic search for pertinent information on a
specific topic.
2. The systematic investigation into and study of materials and sources in
order to establish facts and reach new conclusions.
1. Research in common parlance refers to a search for knowledge.
2. Once can also define research as a scientific and systematic search for
pertinent information on a specific topic.
3.In fact, research is an art of scientific investigation
a careful investigation or inquiry specially through search 4for new facts in
any branch of knowledge
systematized effort to gain new knowledge
original investigation undertaken in order to gain knowledge and
understanding
Research comprise creative work undertaken on a systematic basis in
order to increase the stock of knowledge, including knowledge of man,
culture and society, and the use of this stock of knowledge to devise new
applications.

general, the formation of design concepts is dependent
on knowledge, thinking skills (Oxman, 2004 & Chiu,
2010), the information background, past experiences,
and implicit and explicit knowledge (Wang, 2007 &
Tseng, Moss, Cagan, & Kotovsky, 2008).

Manifestable
impressions in
design

process

hierarchy

zoning

searching

Sub-concepts

Building the module and
manufacturing the fractal process
(the fractal extension of the base
geometric module)

Creating a rhythm in the form
(making numerical series in scale
and dimensions, by the
classification of numbers)
1. Modulating the site (variable
square base geometry)
2. Using the Voronoi formula
(implementation of Voronoi
pattern on the site by placing the
index)

Transparency (Transparency of
walls – educational environment
without walls)

As mentioned according to Duerk )1993), a concept
may encompass the whole problem; so, concepts have
been known as ideas that seamlessly assemble a variety
of elements in an entirety like a special organizing
idea, major concept, theme and sketch. The concept
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may also provide an ideal solution for a minor part
of the project; such as circulation patterns (5). So, the
authors introduced the design protocol as the overall
project concept. Thus, at first, a general and organizer
concept is proposed for the design - which is here the
design protocol - and then, after a series of steps, from
the general concept (design protocol), sub-concepts
are presented for more detailed parts of the project.
The sub-concepts created at this stage should have the
features, including that they should be aligned with
the project’s overall concept, i.e., design protocol. They
should also be able to be featured in the architectural
design, which means they can express these concepts
with the architecture language.
PRODUCTION OF SEQUENCES
At this point, how to create sequences of the project
will be discussed. After the sub-concepts were created,
at this stage, the project is left out of a pure study mode,
and sub-conceptions must be graphically manifested
and circulated in the architectural structure. Therefore,
the designer requires a tool to help him design his own
architectural project in accordance with sub-concepts
in his hand. In fact, the designer must operate the
ideas that are in mind with regard to the sub-concepts.
Therefore, we can mention the effective factors at this
stage of the process: the principles of visual literacy,
the design site (location of design ideas), and the
physical-space design of the project. The principles of
visual literacy help the designer to display the idea that
he has in mind. Since the project should be placed on
the site selected by the employer, then the site design
should also be considered at this stage. In fact, at this
stage, the designer must recognize that the idea that
is in mind in which part of the site is applicable. The
physical-space program of the project should always
be considered by the designer from the beginning of
this stage because it is not possible to design precisely
and in accordance with the needs and requirements of
the human groups associated with the project without
regard to the physical-space design of the project.
Here to learn how to influence the above three factors,
each one is initially explained.

ability to read, interpret, and understand information
presented in image or graphical forms (27). Robinson
also considers visual literacy as an organizing force
to improve the understanding, maintenance, and
recall of many of the scientific concepts that students
have to deal with ( Robinson (as quoted in Sinatra,
1986). In these definitions, visual literacy is referred
to as the ability to understand and interpret concepts
and forms. Suzanne Stokes defines the concept of
visual literacy as the ability to interpret images as
well as create images in order to associate ideas and
concepts (29). Wileman (1993), also dependent on
visual literacy, defines visual thinking as the ability to
transform kinds of information into images, graphics,
or forms that help to convey information (27). In these
definitions of visual literacy, in addition to the ability
to understand and interpret images, the ability to
create images and convert information to images and
graphics is also referred to. The use and interpretation
of images is a specific language; that is, images are
used to convey messages that their meaning should
be decoded (Emery & Flood, 1998 & Branton, 1999
cited by Stokes, 2002). Therefore, visual literacy can be
defined on the one hand as the ability to understand
and interpret images, graphical shapes as well as
forms, and on the other hand, it is considered as the
ability to create images, graphical shapes and forms,
the purpose of which is to convey concept, meaning
and message to the audience, which also applies to
architectural design. In fact, the designer can create
shapes and forms using his visual literacy that contains
the desired messages and meanings. Therefore, in this
study, the aim of the writers from principles of visual
literacy is, in fact, the ways in which the designer can
show his desired concept using them.
Therefore, the purpose of the principles of visual
literacy in this study is the methods used by the
designer to create images, graphic shapes and forms
in order to convey their concept to the audience.
As there are different methods for creating images,
graphic shapes and forms, the designer can provide
graphic manifestation of the sub-concepts using the
appropriate visual literacy principles.

Principles of visual literacy
At this stage, we will discuss the “principles of
visual literacy” used by the designer. The term “visual
literacy” was first introduced in 1969 by John Debes
(26). Wileman (1993) defines visual literacy as the

Locating Design Ideas
At this stage of the research-based design process,
the site chosen for design is considered. Here, the
mean of the writer from the site is the geometry of the
site. The geometry of the site covers different types of
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sites, such as corner sites, street sites, etc (32).
As everyone knows, the role and impact of
“geometry” in architectural design are undeniable.
As Frith (2010) quotes Guarino Garurini writes:
Geometry is the foundation and basis of architecture.
Thus, the type of geometry used has a great influence
on architecture and the nature of the forms produced
will have spatial qualities and certain social situations
(33).
On the other hand, the designer must at this stage
locate sub-concepts in the design site, according to the
geometry of the site. Sub-concepts are located here in
three categories of open, semi-open and closed space.
The table is prepared as shown in the table below; in
the first column, factors are placed on the right side
of the table, and in the left-hand column, the display
(sample-view) of each factor is displayed in closed,
semi-closed, semi-open and open spaces.
Space-physical design of project
According to the content listed in the process of
design protocol formation, the designer, at the stage
of thematic studies, prepares a general physical design
for the project considering the criteria and standards,
as well as the per capita of each space. In the local
studies section, according to the “approach” chosen for
the project, a checklist of spaces is obtained that can be
different for each individual, called “special physical
program”. At the end, the design of the two “general”
and “specific” programs, “the physical-space program”
of the project is formed (Fig. 5), which should be
considered at this stage. This means that the designer
should use the space-physical program to implement
the ideas that are in his mind, and always consider it.
As mentioned above, these three factors, i.e. the
principles of visual literacy, the site and the spacephysical program simultaneously affect the design

Fig 5. Spatial-physical program

Fig 5. Spatial-physical program
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process. At this stage, when the sub-concepts find a
3D-dimensional and objective graphical manifestation
on the design site with respect to the space-physical
program and using the appropriate visual literacy
principles, the designer, in fact, designs his project
parts as “spatial sequences”. Thus, the designer
produces a sequence according to the existing subconcepts for different parts of the project (Fig. 6).
The term “sequence” here is the same sequence in
cinema art. In cinema, a plan is one take of one scene
and a sequence is the result of several connected plans.
In architecture, the sequence is the mental image that
is perceived by the audience at a single moment in the
environment.
Architecture and cinema are structurally similar
arts. The history of this connection can be traced
back to the beginning of the twentieth century and
modern architectural theories (34). One of the most
important subjects in this regard is Le Corbusier, a
leading modern architect. After getting familiar with
Eisenstein, the great theorist of the Soviet cinema and
his theories, he spoke of his interest in the creation of a
cinematic architecture, stating that he was attempting
to make the architecture of Eisenstein’s filmmaking
(cited by Bruno, 2002).
Auguste Choisy also analyzes Acropolis in his
Architectural History book. He emphasizes the
importance of moving on the site, especially the paths
that lead to the Acropolis volumes. For Choisy, the
“path” in architecture is like a motion sequence that
provides landscapes for a moving observer. He believes
that the design of the Acropolis includes a sequence of
spaces between the spaces that create an architectural
path and, in front of the observer’s moving eye, depicts
a diverse set of eye-catching scenes and scenes as a
movie. In this process, not only the observer’s eyes, but
also his body is involved in the process of perceiving
the architectural space.
Studies of Choisy on Acropolis can be considered as
the link circle in Le Corbusier’s architectural theories and
Eisenstein Cinema Theories. Le Corbusier repeatedly
refers to the Choisy in “towards a new architecture”
statement and talks about the importance of moving
bodies in understanding architectural space (35). He
proposes the idea of moving architectural experience
in its most complete form, called “promenade
architecture” (36). Promenade architecture is an
instrument for the production of architectural space,
taking into account the space perception experience of
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a moving audience on the building during the design
process (37). Finding the similarity of the audience’s
spatial perception of an architectural complex with the
viewer of a movie, Le Corbusier attempted to utilize
its cinematic framing capabilities in its promenade
architecture design process (38). In this design method,
the spatial sequences are planed with regard to shifts
and changes in moving viewer perspectives. Hence, the
audience is allowed to perceive communications and
spatial links from the filmic angle of view and based on
cinematic rules (36).
Therefore, it can be argued that architecture
and cinema are arts that are based on sequence and
spatial proximity, which is the basis of their structure.
As the cinematic viewer creates a path in his mind
from filmic sites that sequence in front of him, in
architecture, the observer moves among a series of
phenomena that see them as consecutive sequences.
In fact, moving in space makes sense of consecutive
sequences that each of which creates an experience for
the individual. Therefore, a person at a single moment
is able to understand a sequence of space. As already
mentioned, the designer at this stage of the design
process produces different sequences of his project.
Therefore, the available sub-concepts, according to the
physical-space design of the project, and in terms of
site geometry, find the graphic expression sequence
using the appropriate visual literacy principles in the
form of open, closed, and semi-open spaces.
After the sequences are produced, it is necessary to
check with the design protocol to determine whether
each of the sequences has a trace in the protocol or
not. Therefore, they must pass a filter that is based on
the design protocol (Fig. 7). When the sequences were

measured according to the design protocol, if they
were in line with the design protocol, they would go
to the next step. But if they are not based on the design
protocol, they will be returned again, modified and
reproduced using the three factors of visual literacy
principles, physical design, and site design.
After the final sequences are produced, it is
necessary for the designer to somehow combine and
integrate these separate parts (sequences). In general,
it can be argued that the three factors of visual literacy
principles, the physical design, and the positioning of
ideas as tools that help the designer, can best capture
the design protocol. Thus, how to put together the
produced sequences together and communicate with
each other, it goes back to the design protocol. In fact,
the sequences produced at this stage are linked to each
other according to the design protocol. In this way,
the designer puts the sequences together and forms
the “design scenario” according to the design protocol
(Fig. 7). Here, for the sake of clarification, it is better to
begin by explaining the scenario first.

Fig 6. Develop sequences
Fig 6. Develop sequences

Fig
7. Evaluate sequence base on design protocol
Fig 7. Evaluate sequence base on design protocol

DESIGN SCENARIO
At this stage, the research-based design process (as
the final step in this part of the research-based design
process) will be discussed in conjunction with the
formation of design scenario. Yu (2001) believes that, in
the early stages of architectural design, the designer will
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Table 6. Example of formation of sequences for “research”

Table 6. Example of formation of sequences for “research”
Keyword 1

Keyword definitions
noun
1.serious study of a subject, in order
to discover new facts or test new
ideas
2.the activity of finding information
about something that you are
interested in or need to know about
verb
1.to study a subject in detail,
especially in order to new facts or
test new ideas
2.to get all the necessary facts and
information for something
a detailed study of a subject,
especially in order to discover (new)
information or reach a (new)
understanding
the detailed study of something in
order to discover new facts,
especially in a university or
scientific institution

Research is a logical and systematic
search for new and useful
information on a particular topic

Research

1. A scientific and systematic search
for pertinent information on a
specific topic.
2. The systematic investigation into
and study of materials and sources
in order to establish facts and reach
new conclusions.
1. Research in common parlance
refers to a search for knowledge.
2. Once can also define research as a
scientific and systematic search for
pertinent information on a specific
topic.
3.In fact, research is an art of
scientific investigation
a careful investigation or inquiry
specially through search for new
facts in any branch of knowledge
systematized effort to gain new
knowledge
original investigation undertaken in
order to gain knowledge and
understanding
Research comprise creative work
undertaken on a systematic basis in
order to increase the stock of
knowledge, including knowledge of
man, culture and society, and the
use of this stock of knowledge to
devise new applications.

Manifestable
impressions in
design

process

hierarchy

Sub-concepts

Building the
module and
manufacturing the
fractal process (the
fractal extension of
the base geometric
module)

Creating a rhythm
in the form (making
numerical series in
scale and
dimensions, by the
classification of
numbers)

1. Modulating the
site (variable square
base geometry)
zoning

searching

2. Using the
Voronoi formula
(implementation of
Voronoi pattern on
the site by placing
the index)

Transparency
(Transparency of
walls – educational
environment
without walls)

119

6

Sequences
When I look at the School of Architecture from far distance, I
see a simple element that, as if from the smallest to the largest
component, represents the School of Architecture, so that they
are unified from the smallest to the largest element and have
evolved in the character with application. The numerous units,
which consist of a constant and simple component, which, by
replicating themselves, create complexity.

When you close to the school, you have to go through some
steps to enter. As you look at it from the outside, as if it started
from the smallest component and gradually grew (like
information and understanding of an architect). When you
enter the smallest component from the outside, and you go
further, you pass through more stages, and you will be faced
with new data and information in this way. Like the
understanding of architecture, the building becomes bigger and
broader, and shows that we have to go right and step by step to
achieve perfection.

When I walk around the School of Architecture, as if I am on
the edge of the border of several issues. The border that is clear
and obvious and I can clearly put it on each side. These borders
reveal clear classifications to me and they can give me the
ability to choose.
Each place and each theme has a distinct border that, in
addition to its use or subject matter, demonstrates its relevance
and closeness to its related applications.

At the School of Architecture where I am in, the ateliers do not
seem to have any walls and can be seen from all sides. Students
in these ateliers are exposed to attention and seeing at any
moment and can draw attention from anywhere. Therefore,
people outside the atelier can look into it and the activities of
people inside the atelier will enhance the curiosity of people
and can criticize or praise the works of students at the atelier.
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use markings to make the design requirements clearer
in each step for strengthening the relationship between
requirements and design. One of these markings
is design scenarios used to explain and describe the
requirements for architectural design (39). A scenario
is a brief description of the pure interaction of a user
(beneficiary) with a system. Usually, scenarios are used
to extract and validate design requirements, help them
understand the needs of beneficiaries, and create a

variety of architectural views (40). Che & Perry (2011)
provide a scenario-based approach for documenting
and evolving architectural design decisions that
enable the designer to effectively manage architectural
knowledge (41). Duerk (1993) also believes that, if for
any reason, interviews with the employer or project
users are not feasible, the preparation of different
scenarios about the life of employers or potential
users of the project is an appropriate practice. This
is a way in which a person considers himself to be in
the position of another person and presents valuable
design assumptions that constitute raw information.
A scenario speaks in the form of a story about a part
of the life of users or employers. The best practical
solution for transferring the designer’s purpose to
the employer and other people who must understand
before building it is to combine the “concept scenario”
with “concept diagrams” to express parts and different
aspects of the design. Many people find it useful to
maintain this connection even after the construction
because it allows users to understand the designer’s
purpose from the instructions provided to them (5).
According to the definitions proposed in relation to
the scenario, it can be argued that the application of the
scenario in the research-based design process is that the
designer should put together the sequences produced
in the previous step in a scenario. As mentioned in the
previous section, the factor of the relationship between
produced sequences is a design protocol. In fact, the
designer at this stage - considering the design protocol
- places himself in the place of the project user, and
from the beginning of the user’s entry to the building,
he sets the sequence together like a story, and thus the
design ideas are shaped in the form of a scenario. The
features of the scenario formed at this stage include
the following cases: the scenario should be exactly
written in line with the design protocol. Also, the
scenario should reveal behaviors that require a design
response, explicitly explain the details of activities and
elements that make up the space.
Considering that the designer should always
consider the design protocol when writing the design
scenario, it can be argued that the design protocol
works here like a tuner. This will transpose the
sequences and set a supervisory perspective on the
scenario. The relationship between the design protocol
and the produced sequences will result in “the final
scenario of the design”.
For example, the designer may have reached to

Fig8.8.Scenario
Scenarioconcept
concept development
development process
process
Fig
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several sequences from a sub-concept. So the first step
is to prioritize these sequences in order of necessity
to implement the plan. During this prioritization
of the sequences, the design protocol must always
be considered by the designer. This means that the
essence of the designer’s ideas is a design protocol, all
of which has been produced and developed.
CONCLUSION
One of the most important aspects in design
methodology and related areas of design research is a
great deal of effort made in order to represent systematic
models derived from design process. However, it seems
that, in practice, lots of plans move forward in an ad hoc
and unsystematic approach (42) . Thus, this research
intended to provide a systematic pattern of design
process emphasizing on process rather than the final
product. As shown in the final diagram of the process
(Fig 8), the design process begins with the design
protocol. The design protocol, which is in the role of
the overall concept of the project, is a comprehensive
text and a document that expresses the designer’s
intended ideas about the project. This comprehensive
and documented text outlines the features of the project
that the designer intends to create it. Therefore, the
designer can extract the important points of the design
protocol in the form of keywords. In the next step, the
definition and identification of the keywords will be
discussed. For this purpose, at first, the lexical meaning,
and then the definitions and comments of different
researchers in relation to each keyword, is examined.
After that, the designer must provide an event reading
for any keyword. An event reading is that the designer
offers a concept for each keyword that has the ability to
display in the architectural design. (The event reading
at this stage can come from two sources; the designer
can directly provide the readings of each keyword,
according to the definitions and comments collected
for each keyword, or the designer writes event reading
from that keyword in accordance with his own point
of view). So, each designer will provide event reading
of the keywords according to their creativity, design
knowledge and experience. After presenting the event
readings for each of the keywords, micro-concepts
will be created. In fact, sub-concepts are methods for
displaying event readings in architectural designs. After
producing sub-concepts, the project is out of mere study
and the sub-concepts should be graphically represented
and run into the body of the current architecture. So
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the designer, with the help of a tool that includes the
principles of visual literacy, site design (design ideas
location) and the physical-space program of the project,
operates ideas that are in mind with regard to subconcepts. At this stage, where sub-concepts objectively
find graphical manifestation, in fact, the designer
designs his project components as a spatial sequences.
After the sequences are produced, they pass through the
filter to determine whether each of the sequences has
tracking in the design protocol or not. After the final
sequences are produced, it is necessary for the designer
to somehow combine and integrate these separate parts
(sequences) together. Thus, how to put together the
produced sequences and communicate with each other,
it goes back to the design protocol. The designer should
put together the sequences generated in the previous
step in a scenario. In this way, design ideas are shaped
in the form of a scenario. The design protocol here acts
like a tuner, so that it transposes the sequences, and has
a regulatory approach there is a supervisory view to the
project scenario. The relationship between the design
protocol and the produced sequences will cause the
formation of final design scenario.
Considering that designers are often unable to
express what they know and are in their minds and
they are mistaken when they try to make their tacit
knowledge orally to explicit knowledge (Simon, 1995),
it seems that using this process, they can get out their
mental thoughts and ideas in the minds from mental
state and carry out them following the procedures and
implement them in the project.
So that they can first identify the appropriate
information for the design, classify this information,
and finally apply it to the design, because this process
leads to more clarity of the issue to the mindset of the
designers and how to get from theoretical foundations to
the design will be processed in their minds. Therefore, it
seems that the proposed process is a desirable method in
design and can help to the formation of design scenario
in the minds of students and architectural designers, so
that they recognize the main dimensions forming the
design scenario and the factors affecting it, as well as
can easily navigate and draw the horizon of the design
and make the design come to an end.
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