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ABSTRACT

This study was applied to the undergraduate class sophomore level (Level 111) architecture
students of the Canadian International College, El Sheikh Zayed Campus, Giza; Cairo (CIC)
during the spring/fall 2018. The study aims are:

(1) A review of the theory of different types of education, and,
(2) Validate the application of thistheory in the Egyptian design studio.

The aims of the study are reached via reviewing the theories of learning styles, moreover,
distributing questionnaires as a survey of students to ask for their opinion on this experiment
and the significant impact that they have had on their architectural learning achievement.
Consideration will be given to the diversity of learning styles in all classes to the extent that
faculty members are familiar with learning methods. In general, this study will not separate
students into groups of learning styles. In addition, the study will also include workshops for
tutors to guide them on different learning styles and how to deal with the diverse attitudes of
teaching and evaluation they may encounter in different architectural critiques. Based on the
findings of this study, it will be determined whether this pedagogical methodology should be
applied to all architectural juniors or senior student. The results show that, the students
responded positively to the importance of applying the theory in the design studio in Egypt.
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1- INTRODUCTION

The learning process should adapt with the
student visions in order to give them internal con-
viction about the importance of the curriculum and
the prerequisites of it which ultimately will lead to
student independence, without the dependence on
the faculty, this marks the starting point of higher
personal career. To achieve the foregoing, more
contact hours are required and deep understanding
of their thinking, ambitions and goals for each
separate curriculum.

This will create self-motivated individuals who
will be inspired to construct their best work and
optimal achievement. To effect this, what is nee-
ded is an awareness of the psychological factors
and motives of the students. This can be achieved
through an open discussion with the students, and
individual discussion with under probation stude-
nts, especially in challenging times. Learning dis-
abilities must also be factored into consideration.
Moreover furthermore, individua differences of
the students should also be considered in group
learning sessions and general lectures. Gene-ral
approaches to the personalization of instruction to
learning styles and personality characteristics
should be considered [1]. Individual supports
should be put in place to support students and
assist in avoidance of negative results, which could
lead to discouragement. All of the above strategies
would raise the level of student. This can be
achieved through effective communication, study-
ing individual personalities, and conducting an
ongoing individual conferencing with the students,
thiswill lead to a general image about the student,
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and how best to deal with each student, as per their
personalities. Assigning groups by learn-ing style
would help achieve the best learning performance
and fulfill the ideal outcome of the entire learning
process.

Extensively, contemporary models/trends of peda
gogy have been utilized in the modern design
studio [2] [3] [4], correspondingly, Pedagogical
praxis in architecture design studio proposed [5].
Besides, transformative pedagogy in architecture
studied [6]. The debate about learning styles has
been ongoing for several years [7], frequently, a
discussion conducted among pedagoges about
supporting the use of the theory of learning styles,
and their refusa to use them in education in
general and higher education in particular, in
regarding the association between learning style
and improving the academic levels the researcher
strongly divided, In addition to the proponents of
this theory, some researchers criticize and oppose
current association [8].

Moreover, certain papershave suggested that
there may be harms correlated with the use of
Learning Styles [9]. Myron H. (2007) focuses on
there is a huge industry that has established around
learning styles theory, which includes books and
consultants promoting its use in education. Fur-
thermore, Pashler, H., McDanidl, M., Rohrer, D.,
& Bjork, R. (2008) claimed that the theory of
learning styles doctrines and industry, Yet, How-
ever, some articles offer an enlightened appeal by
proof to educators to stop spreading the myth of
learning styles [10]. Learning styles: myth under-
standings about adult (Hong Kong) Chinese lear-
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ners discussed [11]. Notably, understand if and
why the myth of Learning Styles persists, exami-
ned in the previous study [12], the following is a
summary of the most important research studies
the approaches of the learning styles theory, con-
tains the year of publication, study argument, main
finding:

*Demirbas, O. O., & Demirkan, H. (2003) [13]
Study Argument and Main Finding: Kolb’s
theory utilized to explore the relation-ship between
learning style, success of students in the various
academic levels. The current study concluded that,
a statistically significant associateion was found
between students grades and diverse learning
stylesin the various stages of the design studio.
*Kyan, T., & Yunyan, J. (2005) [14]

Study Argument and Main Finding: The learn-
ing style theory discussed, additionaly experi-
ment with learning styles uses Kolb Experiential
Learning Theory conducted, in order to test perfor-
mance within an architectural studio. Similarly,
study result that, a statistically significant between
learning styles and academic performance founded
in the above study.

*Graham, H. (2005) [15]

Study Argument and Main Finding: The current
study investigated how students motivated, the
proposed method by the study remodeling the
design activity into tasks. The study proposed
instructional activities in the design studio for
tutors in order to enhance student learning as the
main conclusion.

*Demirbas, 0.0., & Demirkan, H. (2007), Demirkan,
H., & Demirbas, ? . O. (2008) [16] [17]

Study Argument and Man Finding: These two
studies explore the correlation between learning
styles, gender, and academic performance. The
study using Kolb’s learning styles as an approach
for pedagogy in the design studio. No statistically
correlation found between learning style and gen-
der for freshman students is the importing finding
in this study.

*Datta, A. (2007) [18]

Study Argument and Man Finding: The design

studio Gender-based learning issues studied in this
study, throughout the learning styles of the stud-
ents. The main conclusion on this study highlights
that gender/learning styles differences do exist in
the design studio.
*Mostafa, M., & Mostafa, H. M. (2010) [19]:
Study Argument and Man Finding: This paper
aims to explore the best ways to develop the spatial
thinking skills of architecture students by address-
ing learning styles in design studio. This research
shows that architectural students learn more visu-
aly and actively than ordinary students. In addit-
ion, they show a higher correlation between strong
spatial skillsand visual learning.
*Tezel, E., & Casakin, H. (2010) [20]
Study Argument and Man Finding: This paper is
empirical study that examines the performance of
interior design students in association with learning
styles, moreover, the study provides evidence of
this association. The results showed that the design
process scores gained vary according to the student
roup.
gDenEirkan, H. (2016) Study Argument and Man
Finding: This study explores the preferences of the
learning style of architectural students using the
Feldere Soloman Learning styles Index.

Results indicate that the design of preferred
learning methods for students based on adopted
model. A review of the literature on the learning
styles in the design studio revealed the conflicting
views of researcher on the usefulness of the appli-
cation of theory in the design studio or the futility
of this, aswell as the revisions of the spatial doma-
ins in which the previous studies were conducted,
the absence of previous studies in Egypt and the
Arab world revealed, however, one study in 2010,
most of which were not focused on a specific level
of education, were only two studies at the fresh-
men and sophomore level, as in Table (1). Thus,
this study will be applied at the sophomore level to
fill the knowledge gap in this field. Figure (1)
shows time line for recent studies in applying the
learning styles theory in design studio.

Table 1- Brief for Different Studiesthat | mplementing the L earning Styles Theory in Design Studio, Source (Author).

Reference Study argument Level Main finding
1 | Demirbas, O. O., & The study uses Kolb’s theory to examine the correlation All A statistically significant association was found between
Demirkan, H. (2003) between learning style, performance, and success of students students' grades and diverse learning styles in the various
in the various design process stages of the design studio

2 |Kyan, T., & Yunyan, J. Learning styles of architecture studentsin China, likewise, the All A datistically significant correlation is found between

(2005) learning styles of students' perfor-mance in the design studio learning styles and academic performance
studied in this paper

3 | Graham, H. (2005) The study describes how students engaged via translated the All The study informs the design tutors of instructional
design activity process model into tasks activities for students to support student learning

4.5 | Demirbas, O. O., & The study examines the influence of learning styles and| Freshmen |No relationship found between learning style and gender,
Demirkan, H. (2007). gender on the grades of freshmen design students in three however some correlate-ions found between performance
Demirkan, H., & consecutive years and gender
Demirbag, ?. O. (2008)

6 | Datta, A. (2007) The gender-based learning issues of architectural educationin| Sophomore |This study sheds light on the gender/ learning styles
asecond-year undergraduate architect-ture studio examined in differences, and proves the correlation between them do
this study, through the learning styles of the students exist in certain studio environments

7 |Mostafa, M., & Mostafa, | This paper sets out to examine how best to evolve the spatial All This research proves that architecture stu-dents generally

H. M. (2010) thinking skills for architecture students via assessing their learn more visually and actively than the average student.
learning styles in education Additio-nally, they show a higher correlation between
strong spatial ability and visual learning

8 | Tezd, E., & Casakin,H. | This study explores the performance of interior architectural All Results indicated that design performance scores gained in

(2010) students in correlation to their learning styles each design condition differ-red among the group of
students in terms of their learning styles

9 | Demirkan, H. (2016) The study inspects the learning-style and know-ledge building All The findings indicate that design students’ preferred
favorites of interior architecture students using Feldere learning styles based on the adopted model
Soloman’s Index of Learning Styles
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Fig. 1- A Time Line Of The Architectural StudiesRelated To The
Application Of The Learning PatternsIn The Design Studio. Source
(Author)

2- METHODOLOGY

Many theories have been widely used in the
design studio. The theory of learning styles is a
contem-porary theory in higher education. By
reviewing the literature published in its field, the
need for: (The first aim) isto provide areview and
clarifica-tion of its aspects and to clarify the views
suppor-ting it and the opposition opinions as well.
The need to test the application of thistheory in the
Egyptian design studio as it was clear from the
review literature is the second aim, which is
reached by the clarification of the students’ opin-
ions, after the clarification of the theory to them,
while the third goa is to choose one of these
approaches to apply in the future extensively, and
selection which academic level will be applied on
it, this objective is reached from the analysis of
previous published literature. The research quest-
ions are: 1. what’s the theory of learning styles?
And what are the researcher’s opinions regarding
application of it? 2. Can learning theory be applied
in the architectural design studio in Egypt at the
present time? and 3. What’s the approach through
which this theory can be applied? Based on the
above, the hypothesis of this study is: the theory of
learning styles suitable for application in the
design studio in Egypt. Figure (2) illustrates the
methodology used in the study.
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Fig. 2- The methodology used in the study, Source (Author).

This study was conducted on the sophomore

students, second level of the architecture enginee-
ring program. Broadly speaking, the current
research reviewed the literature related to learning
styles in general, then filtered it to the suitable
learning style of higher education. It was further
filtered to narrow the scope of the suitable learning
style for architecture students. An anaysis of the
learning styles was utilized in the design studio.
The present study has been developed using an
extensive review of literature looking at confere-
nces articles, scientific journals and books to iden-
tify arguments, results, publication year, place of
study, and academic level utilized. The study follo-
wed a three-step process to identify, collect and
classify literature:
1- The search keywords (theory of learning styles
in the design studio) were determined, based on the
research aims.
2- Using the keywords specified in the previous
step, for searching in Google Scholar and Science
Direct, Elsevier online search engine, in 2018 and
2019.
3- The papers were sorted and chronologically
arranged, to reach the first and third aims of the
study.

The design studio in which the study was applied
adopts the project-based technique, the different
learning styles were explained to the students in
the design studio as well as the tutors in order to
examine the importance of learning styles applicat-
ion based on their point of view. Conjointly, the
educational learning styles were explained collec-
tively via the educational activities in the design
studio. Similarly, students will be discussed about
the learning styles individually. At the end of the
project, their views will generally be taken in the
design studio to make a decision rely on their
opinion to apply theories of learning styles in the
design studio in the subsequent phases. This study
isapreliminary exploratory study of the utilization
of learning styles in the architectural education in
architectural engineering department and for the
standardization of teaching methods at CIC. The
pilot part of the study was based on quaitative
measurement of the results of the research by ques-
tionnaire technique. Eventually, this paper aims to
improve architectural education through the utili-
zation of contemporary theories in undergraduate
education, in addition to apply the most appro-
priate of these theories to architectural education in
genera and in the design studio in particular.

3- LEARNING STYLESTHEORIES

The learning styles phase depends on personali-
zation. The first use of learning styles wasin 1954
by Herbert Thelen [22]. In the 1970’s the concept
of learning styles was further investigated [23].
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Personal learning style defined as “a style or learn-
ing methods used in the procedure of learning”
[24]. The dictionary of pedagogy, with referenceto
learning style methods used in the process of
learning defines learning style as. “learning proce-
dures used by individualsin a particular his/her life
in most situations of the pedagogical types’ [25].
Several researchers have defined learning styles
[26] [27] [28]. The term learning style indicates the
use definition reference ‘‘ways individuals and
members of socia groups prefer to receive process
and illustrate information and ideas” [29]. Accord-
ing to Draco and Wagner, learning style is
“differences that exist between individuals over
each learning method.”

The researchers argued about dividing students
according to their learning styles. Several studies
adapted a customized approach and proved the
students were generally satisfied and the adjust-
ment enhanced student motivation [30]. Instructors
should not depend only on Socratic lectures;
nevertheless, rather they should diversify teaching
strategies to adapt to different learning styles.
What’s more, there is a requirement to diversity
their teaching techniques to match with different
cultures and psychology. Some academics segre-
gate between learning styles and learning strate-
gies. They claimed that both concepts are unique
and different at the same time. For example, Reid
(1998) debated that learning styles are internal
skills that were developed unconsciously, never-
theless; learning strategies are externa skills that
can be learned consciously [31]. Importantly,
understanding learning styles and the objectives of
learning styles in the teaching and learning process
is a key stone in effective teaching [32]. In 1988,
Richard F. and Linda S. formulated alearning style
model. The previous model classifies students as
having preferences for one category or the other in
each of the following four dimensions:

1- Sensing (oriented toward facts and procedures)
or intuitive (oriented toward theories and under-
lying meanings).

2- Visual (oriented toward visual representations
drawings and flow charts) or Oral (oriented toward
written and spoken clarifications).

3- Active (oriented toward working in groups).

4- Sequential (oriented toward, learn in small
steps) or global (oriented toward halistic thinking,
learn in large leaps) [33].

Learning style theories focus on how the
students prefer to learn and learning preferences of
students. Ridining and cheema (1991) designed a
wide-ranging categorization of style agreeing to
tow fundamental dimension representing the way

in which information is processed and presented:
holist-analytic and verbalizer-imager [34]. David
Kolb presents his learning styles model in 1984
from which he developed his learning style
inventory [35]. The Kolb Learning Style Inventory
Version 3.1 (KLSI 3.1), published in 2005 [36].
Experiential Learning Theory (ELT) offers a com-
prehensive model of the learning process and a
multi-linear model of adult learning [37]. (ELT)
defines learning as "the process whereby know-
ledge is created through the transformation of
experience. Knowledge results from the combinat-
ion of grasping and transforming experience” [38].
(ELT) is a dynamic view of learning based on a
learning cycle driven by the resolution of the dual
diaectics of action/reflection and experience/
abstraction [39].

The ELT model portrays two diaectically related
modes of grasping experience [40]. The Kolb
model contains four processes of the learning
cycle: concrete experience (CE), reflective obser-
vation (RO), abstract conceptualization (AC), and
active experimentation (AE). Dunn and Dunn indi-
cated that there are five types. environmental,
emotional, sociological, physical, psychologica
[41]. Kolb’s experimental theory learning is a
cycle procedure commences with the experience
enclose with reflection that conveys conceptuali-
zation and finaly leads to an action [42]. Fleming
illustrated VAK/VARK model in 1998. In this
theory Fleming divided learning modalities to four
types. visua learner, auditory (oral learner), kine-
tic and read/writing learner [43]. The Kolb learning
theory provides with a few comprehensive and
fully generalized models [44], as shown in fig. (3).

Concrete
experience

| \
&
Accommodators § Divergers
g
e
.4

Active | Reflexive

1
experimetation Processiny g axis | Observation

Convergers Assimilators /

Abstract
conceptualization

Fig. 3- Quadrant Model of Kolb’s L earning Styles. Source: Olivos,
P., Et al. (2016) [48].

In yet a further study, Bar-Eli (2005) used
Kolb’s model to recognize the correlation between
designers’ learning styles, their features and the
designing performances observed via the design
process — her purpose being to provide confidence
and support to students by aiding them become
aware of their learning strengths [45].

Finaly, some studies recommended matching
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learning and training methods to individual differ-
rence variables. In other words, individuals with
the sequential learning style should be accom-
modated by offering orderly and logical instruct-
ions and visual learners should be provided with
visual illustrations (Baldwin & Sabry, 2003) [46].
Honey and Mumford’s learning style questio-
nnaire, known as (LSQ), this theory has been
widely utilized as a tool of identifying students’
learning style in higher education [47].

4- THE EXPERIMENT

This experiment was applied to the students
enrolled in architectural design studio-3 spring,
fal (2018), in order to inspect the importance of
utilizing learning styles on architecture students,
additionally, explain the several theories of lear-
ning styles for the students. The architecture
students’ opinion about the impact of utilizing
learning styles in the design studio was tested
through a questionnaire. In this questionnaire the
students express their opinion about application of
learning styles. In the above-mentioned question-
naire, a qualitative measure was developed to
measure students opinion. This measure consisted
of equal linear distribution scores, which are very
negative, negative, intermediate, positive, and very
positive. The concluding results as shown in the
figure below:

5-RESULTS

To achieve the first aim, and answer to the first
research question of this study the literature
reviewed, and the elements of the theory explai-
ned, various approaches clarified as well. Above
mentioned is the first result reached by the study.
Additionally, comparative analysis of the literature
of contemporary theory in the design studio pre-
sented. In terms of the second aim of the study,
Theory in Design Studio in Egypt, The results, as
shown in figure (4),seem to indicate that the
direction of the students towards positivism of the
experiment under the study.
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Fig. 4- The Opinion of the Students Represented Via Percentage
of Their Opinion About the Utilization of Learning Styles in
Studio Design, Source (Author)

Thus, the second result, which answers the
second research question, confirmed the validity of
applying the theory in the design studio in Egypt,
which responds to the research hypothesis posi-
tively. As for the third aim, the third question of
the research, a comparative analysis of previous

studies shows that the Kolb approach has been
used in most research on the subject of the study,
followed by the application of the Feldere Soloman
approach, and the least approach in the application
isthe VARK theory, Therefore, the study is recom-
mended to be used the previous approach in
upcoming research. Accordingly, the third conclus-
ion of the study is a proposal to implement the
VARK approach into future research for learning
styles.

*Comparison of the Results of the Study with
Previous Studies

As for the results of the previous studies, three
studies showed that there is a statistically signi-
ficant relationship between the application of the
theory of learning styles in the design studio and
the academic and architectural performance, and
the scores of students in the projects, which is in
line with the positive trend towards this theory in
the current research. Demirkan, H. (2016) empha-
sized that there is a preference for students to apply
the theory of learning patterns in the design studio
by applying the Feldere Soloman's Index of Learn-
ing Styles in the design studio, which is consistent
with the results of the present study, but differs
from the current study examining the different
approaches to learning styles in general. This
approach can be tested in the future in the design
studio in Egypt and the Arab region. The relation-
ship between gender and learning styles does not
exist and the gender does not affect the different
learning styles. This result needs to be verified by
applying it to the design studio in Egypt and
measuring the results. With regard to the diverse
learning styles for architectural students, it has
been shown from previous studies that architecture
students are more active and visual than other
students, which can be measured in future studies.

6- DISCUSSION

The current study incorporates illustrations for
the types of learning styles in higher education.
The study examined the possibility of applying the
theories of learning styles in the design studio. The
various learning styles were studied through the
literature review, to reach the appropriate learning
style in order to apply the design studio. In 1976,
The Kolb model proposed. Dunn and Dunn
indicated that there are five learning style types.
Fleming illustrated VAK/VARK model in 1998.
Kolb's theory of Experiential Learning, Feldere
Soloman and VARK are the three main approaches
that could be used in the design studio. Most
previous studies focus on the use of Kolb's theory.
Few studies focus on the theory of Feldere
Soloman or VARK, as showsintable (2).
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Table 2- The Recent Studies of | mplementing L ear ning Styles and
Approaches Utilized, Sour ce (Author)

Reference Approach
1 Demirbas, O. O., & Demirkan, | Kolb'smodel
H. (2003).
2 Kyan, T., & Yunyan, J. (2005). Kolb's model
3 | Graham, H. (2005) Kolb's model

45| Demirbas, O. O., & Demirkan, | Kolb's model
H. (2007). Demirkan, H., &
Demirbas, ? . O. (2008)

6 Datta, A. (2007). Kolb's model

7 | Mostafa, M., & Mostafa, H. M. | Feldere Soloman’s Index
(2010). of Learning Styles

8 | Tezd, E., & Casakin, H. (2010). Kolb's model

9 | Demirkan, H. (2016). Feldere Soloman’s Index
of Learning Styles

Emerged from the diversity of the results of the
guestionnaire above, necessity to use patterns of
learning experiments. The students’ opinions
investigated to verify success of the recent experi-
ment. The results of the research revealed and
proven the possibility of applying the learning
styles. Accordingly, the impact of its positive

in the design studio, teaching methods should be
promulgated in the educational process in higher
university education in genera and education
architecture in particular, it entails, more in-depth
studies on the various models of teaching and
learning and applying it in the process of education
and improvement it, in order to engage students to
scientific specidties, as well as the development of
education within the design studio to keep pace
with modern pedagogical developments.

Design Studio requires a variety of teaching
methods to attract the attention of different types of
students, because of the diversity in the educational
activities of architecture during the design process,
from the preparation of the project and the
selection of the project site location by the students
and the preparation of the function program is a
stage that requires physical and intellectual effort.
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implications for the design studio. In a prospective
study, the most appropriate learning style will be
selected for the architectural design studio and will
apply it in practica experiment. Based on the
above (Figure 4), the utilization of learning styles

REFERENCES

1- Williamson, J. M. (2017). Teaching to Individual Differencesin Science and Engineering Librarianship:
Adapting Library Instruction to L earning Styles and Per sonality Char acteristics. Chandos Publishing.
2-Salama, A. (1995). New Trendsin Architectural Education: Designing the Esign Studio. Arti-Arch.
3-Salama, A. M. (2007). Introduction: Legaciesfor the Future of Design Studio Pedagogy.

4-Salama, A. M. (2016). Spatial Design Education: New Directions for Pedagogy In Architecture And
Beyond. Routledge.

5-Emad H. Rrabboh. (2019) Pedagogical Praxis In Architecture Design Studio: (Case Study Applied On
Sophomore Architecture Student) Journal of Al-Azhar University Engineering Sector,VOL. 14, No. 50,
JANUARY, 2019, 215-227, DOI:10.21608/Auej .2019.2848.

6- 'Salama, A. M. (2009). Transformative Pedagogy in Architecture and Urbanism. Solingen: Umbau-
Verlag.

7-Li, Y., Medwdll, J., Wray, D., Wang, L., & Xiagjing, L. (2016). Learning Styles: A Review Of Validity
And Usefulness. Journal of Education and Training Studies, 4(10), 90-94.

8- Carey, J., & Barthelmeh, M. R. (2016). Teaching Approaches and Student Learning: Personality Type
And Design Studio. Lincoln University. L eap.

9- Newton, P. M., & Miah, M. (2017). Evidence-Based Higher Education—Is The Learning Styles ‘Myth’
Impor-Tant?. Frontiersin Psychology, 8, 444.

10- Kirschner, P. A. (2017). Stop Propagating The L earning Styles Myth. Computers & Education,106,166-
171.

11- Kennedy, P. (2002). L earning Cultures And L earning Styles: Myth-Under standings About Adult (Hong
Kong) Chinese Learners. I nternational Journal of Lifelong Education, 21(5), 430-445.

12- Newton, P. M. (2015). The Learning Styles Myth Is Thriving In Higher Education. Frontiers In
Psychology, 6, 1908.

13- Demirbas, O. O., & Demirkan, H. (2003). Focus on Architectural Design Process Through Learning
Styles. Design Studies, 24(5), 437-456.

14- Kyan, T., & Yunyan, J. (2005). Students’ Learning Styles and Their Correlation with Performance In
Architectural Design Studio. Design Studies, 26(1), 19-34.

15- Graham, H. (2005) Process: Supporting Student Learning in Architecture. 10" Annual Conference of
The European Learning Styles Information Network, Elsin Conference Proceedings, 13-15 June 2005,
University Of Surrey, Guildford Isbn 1-84469-008-3.

16- Demirbas, O. O., & Demirkan, H. (2007). Learning Styles of Design Students and the Relationship of
Academic Performance and Gender In Design Education. L earning and Instruction, 17(3), 345-359.

17- Demirkan, H., & Demirbas, ? . O. (2008). Focus On The L ear ning Styles Of Freshman Design Students.
Design Studies, 29(3), 254-266.

18- Datta, A. (2007). Gender and Learning in the Design Studio. Journal for Education in the Built
Environment, 2(2), 21-35.



16 JL.,EGYPTIAN SOCIETY OF ENGINEERS

19- Mostafa, M., & Mostafa, H. M. (2010). How Do Architects Think? Learning Styles and Architectural
Education. International Journal of Architectural Research: Archnet-1JAR, 4(2/3), 310-317.

20- Tezel, E., & Casakin, H. (2010). Learning Styles and Students’performance in Design Problem Solving.
International Journal of Architectural Research: Archnet-1JAR, 4(2/3), 262-277.

21- Demirkan, H. (2016). An Inquiry Into The Learning-Style And Knowledge-Building Preferences Of
Interior Architecture Students. Design Studies, 44, 28-51.

22- Svarcov?, E., & Jd?nkov?, K. (2016). Detection of Learning Stylesin the Focus Group, Procedia-Social
and Behavioral Sciences, 217, 177-182.

23- Mills, J., Ayre, M., Hands, D., & Carden, P. (2005). Learning About L earning Styles. Can It Improve
Engineering Education (Doctoral Dissertation, Western Carolina University, Coulter Faculty Center For
Excellence In Teaching & Learning).

24- Othman, N., & Amiruddin, M. H. (2010). Different Perspectives of L earning Stylesfrom VARK Model.
Procedia-Social And Behavioral Sciences, 7, 652-660.

25- Svarcov?, E., & Jd?nkov?, K. (2016). Detection Of Learning Styles In The Focus Group. Procedia-
Social And Behavioral Sciences, 217, 177-182.

26- Peterson, E. R., Rayner, S. G., & Armstrong, S. J. (2009). Researching The Psychology Of Cognitive
Style And Learning Style: IsThere Really A Future?. Learning and Individual Differences, 19(4), 518-523.
27-Loh,C.Y.R,, & Teo, T. C. (2017). Under standing Asian Students L earning Styles, Cultural Influence
and Learning Strategies. Journal of Education & Social Policy, 7(1), 194-210.

28- Riener, C., & Willingham, D. (2010). The Myth Of Learning Styles. Change: The Magazine of Higher
L earning, 42(5), 32-35.

29- Mills, J., Ayre, M., Hands, D., & Carden, P. (2005). Learning About Learning Styles. Can It Improve
Engineering Education (Doctoral Dissertation, Western Carolina University, Coulter Faculty Center For
Excellence In Teaching & Learning).

30- Alshammari, M., Anane, R., & Hendley, R. J. (2015, July). Students Satisfaction In Learning Style-
Based Adaptation. In Advanced Learning Technologies (ICALT), 2015 IEEE 15th International
Conference On (Pp. 55-57). |EEE.

31- Yassin, B. M., & Almasri, M. A. (2015). How To Accommodate Different Learning Styles In The Same
Classroom: Analysis Of Theories And M ethods Of L ear ning Styles. Canadian Social Science, 11(3), 26.

32- Csapo, N., & Hayen, R. (2006). The Role Of Learning Styles In The Teaching/L earning Process. | ssues
In Information Systems, 7(1), 129-133.

33- Felder, R. M., & Spurlin, J. (2005). Applications, Reliability And Validity Of The Index Of Learning
Styles. International Journal Of Engineering Education, 21(1), 103-112.

34- Cassidy*, S. (2004). Learning Styles. An Overview Of Theories, Models, And Measures. Educational
Psychology, 24(4), 419-444.

35- Https://Www.Simplypsychology.Org/L ear ning-Kolb.Html Cited 15/2/2018.

36- Kolb, A. Y. (2005). The Kolb Learning Style Inventory-Version 3.1 2005 Technical Specifications.
Boston, MA: Hay Resource Direct, 200, 72.

37-Koalb, D. A., Boyatzis, R. E., & Mainemelis, C. (2001). Experiential L earning Theory: Previous Research
And New Directions. Per spectives on Thinking, L ear ning, and Cognitive Styles, 1(8), 227-247.

38- Kolb, A. Y., & Koalb, D. A. (2005). Learning Styles and Learning Spaces. Enhancing Experiential
Learning In Higher Education. Academy Of Management L earning & Education, 4(2), 193-212.

39- Kolb, A. Y., & Kolb, D. A. (2009). Experiential Learning Theory: A Dynamic, Holistic Approach To
Management Learning, Education And Development. The SAGE Handbook of Management Learning,
Education And Development, 42-68.

40- Kolb, D. A., Boyatzis, R. E., & Mainemédlis, C. (2001). Experiential L earning Theory: Previous Resear ch
And New Directions. Per spectives on Thinking, L ear ning, And Cognitive Styles, 1(8), 227-247.

41- Yassin, B. M., & Almasri, M. A. (2015). How To Accommaodate Different Learning Styles In The Same
Classroom: Analysis Of Theories And Methods Of L ear ning Styles. Canadian Social Science, 11(3), 26.

42- ?zgen. O. D. & Gller U. D. (2016). Dialects In Design Learning THE GLOBAL Elearning JOURNAL
VOLUME 5, ISSUE 2.

43- Http://Vark-Learn.Com/08/03/2017

44- Demirbas, O. O., & Demirkan, H. (2007). Learning Styles of Design Students and the Relationship Of
Academic Performance And Gender |n Design Education. Learning and I nstruction, 17(3), 345-359.

45- Casakin, H. P., & Miller, K. (2008). Individual Learning Styles and Design Performance In The
Metaphorical Reasoning Process. Journal of Design Research, 7 (3), 275-293.

46- Prescod, F., & Dong, L. (2006). Learning Style Trends and Laptop Use Patterns: Implication For
StudentsIn An It Business Schoal. Director, 07.

47- Maric, M., Penger, S.,, Todorovic, I., & Djurica, N. (2015). Differences in Learning Styles. A
Comparison Of Slovenian Universities. Procedia-Social And Behavioral Sciences, 197, 175-183.

48- Olivos, P., Santos, A., Mart?n, S., Ca?as, M., G?mez-L?zaro, E., & Maya, Y. (2016). The Relationship
Between Learning Styles And Mativation To Transfer Of Learning In A Vocational Training Programme.
Suma Psicol ?gica, 23(1), 25-32.




