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Abstract. Although much has been written about the teaching of architecture, little progress has
been made to improve pedagogical approaches. However, there is a consensus in the literature
on the fact that educational practices in architecture are old approaches rooted in the traditions
of fine arts schools, and the fact that the shift from the teaching paradigm to the learning paradigm
places the student central in the learning process. This research is a systematic review of recent
literature; it aims to examine the literature of the past 20 years on the learning styles of
architecture and interior design students, and the effects of learning styles on their performance
scores. The findings reveal the importance of knowing the learning styles to help teachers to
adapt a good teaching approach appropriate to improve the academic performance of students,
link between learning styles of architecture and interior design students and the pedagogical
approaches adopted, and the role of the teacher in changing student learning styles.

Keywords. Educational architecture, Index of Learning Style of Felder and Soloman (ILS), Kolb
Learning Style Inventory (KLSI), Learning style.

1. Introduction

Different terms have been used in literature such as learning style, cognitive style,
sensory preference, and personality types. Some of these terms, in some instances, have been
used interchangeably, while in other occasions they have been differentiated (Cassidy, 2004).
Mortimore (2003) makes a distinction between learning styles and cognitive styles. He indicates
that learning styles are seen more as strategies learners use facing learning and are seen as less
stable. In contrast, cognitive styles are relatively stable. Thus, learning styles, as opposed to
learner preferences, can be stretched over time. Dunn, who has conducted long-term studies on
learning styles, defines it as how each learner begins to focus on, process, absorb and retain new
and difficult information (Dunn & Dunn, 1992; 1993), according to her, learning styles are the
use of different and specific ways by each student to prepare to learn, learn and remember new
and difficult information” (Dunn & Dunn, 1992). During the learning process, students exhibit
different styles through which they observe, feel, and interpret information. Personal
preferences while learning are described as one's learning style, and different individual
learning styles can be developed based on one's abilities and preferences (Chen &al, 2005).
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Learning style theories show that individuals learn in different ways (Claxton & Murrell, 1987;
Kolb, 1985). Each learning style has its own strengths and weaknesses, but that does not mean
that one is better than the other (Demirbas & Demirkan, 2003).

Research confirms the importance of addressing learning styles in the development of
education, particularly in areas related to design and engineering (Mills et al, 2005; Felder &
Silverman, 1988). Knowing the learning style preferences of students allows higher education
instructors to adopt an appropriate pedagogical approach to improve students' academic
performance (Felder, 1993).

According to Cassidy (2004), over the past four decades, many studies have been
conducted on learning styles. Coffield et al (2004) identified over 70 learning style theories
developed over the past three decades. Several models of learning styles have been developed,
but five of them have been studied in the engineering education literature (Honey and Munford,
Myers-Briggs, Dunn and Dunn, Kolb, and Felder and Silverman) (Felder & Brent, 2005). Our
research limited to the following two most applied models in the teaching of architecture and
interior design: Kolb's experiential learning styles model and the Felder-Silverman model.

Kolb's learning styles model is supported by Kolb's Experiential Learning Theory
(ELT), a comprehensive theory of adult learning and development (Kolb, 1984). For Kolb
(1984) and Kolb & Kolb (2013) learning must be considered as a process and not only for the
results obtained. It is therefore facilitated when students have the opportunity to test and retest
their beliefs, knowledge and ideas on a given subject, and to add new and refined ideas. In order
to measure learners' learning styles, Kolb developed the Kolb Learning Styles Inventory
(KLSI). Six versions of this inventory have been published over the past 40 years (Kolb & Kolb,
2013). The KLSI identifies four learning styles types: Accommodating, Assimilating,
Converging and Diverging.

Richard Felder and Linda Silverman formulated in 1988 a learning style model designed
to capture the most important learning style differences among engineering students and provide
a good basis for engineering instructors to formulate a teaching approach that meets the needs
of learning of all students (Felder & Silverman, 1988; Felder, 1993). The ILS (Learning Styles
Index) was therefore developed as an instrument to identify learning styles (Felder & Silverman,
1988). This instrument, which has undergone several reformulations (Felder & Soloman, 1991),
classifies learners as having preferences for one category or the other in each of the following
four dimensions: Sensitive/Intuitive, Visual/Verbal, Active/Reflective, and Sequential. /Global.

This paper examines the literature on the learning styles of architecture and interior
design students and the impacts that the learning styles might have on their performance scores.

This review aims to: investigate the application of learning style theories in architecture
and interior design, explore what may be related to learning styles, and explore the possibility
of developing the teaching of architecture by helping teachers select the right teaching
technique.

2. Methodology

This research is a systematic review of recent literature. Data collection and analysis
were informed by published work on systematic review (Khan et al. 2003).

More specifically, a five-step process was adopted: (1) scoping of research objectives;
(2) identify relevant studies; (3) assess the quality of the studies; (4) summarize the evidence;
and (5) interpret the results. In accordance with these guidelines, searches and reviews of peer-
reviewed journal articles and conference papers were conducted between January and
December 2019 using the online database Scopus, which was chosen because of its wide journal
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coverage and special features in keyword research and citation analysis. Three search terms
were used to find published research: “Learning Styles”, “Learning Style Inventory” and
“Architectural Education”. The selection of search criteria was based on the need to capture
relevant and current evidence-based literature on the topic. Only papers published within the
past 20 years (2003-2022) were included except the paper by Newland et al, (1987) which
provided valuable reference.

A total of 29 items were found on the application of an instrument for measuring
learning styles in the teaching of architecture and interior design. The initial screening involved
reviewing the titles and abstracts of 29 of the articles. This selection made it possible to identify
the full texts that would be included in the review and was based on an evaluation criterion: the
level of relevance of the article in relation to the research objectives of the study. From this
selection, only the articles that used the KLSI, and ILS Felder and Silverman, were selected
discarding the paper that used other instruments (Honey and Munford, Myers-Briggs, Dunn and
Dunn, and VARK). Through this process, only 16 articles were found to be relevant to the topic
under study. Each selected article was reviewed, and narrative and quantitative synthesis were
produced. The narrative synthesis consists in describing the results of the descriptive analyze
carried out from the extracted data by focusing on the coherent group formed by the included
studies describing the similarities/differences between them. Quantitative synthesis, on the
other hand, consists of using statistical methods in order to obtain an overall measure from
similar statistical measures from studies that have quite similar characteristics. SPSS software
was used in this paper to perform these statistical analyzes.

3. Results and discussion

3.1.  Summary tables

Before moving on to the analysis of the literature review, we considered it is important
to present two summary tables. The first (Table 1) highlights the objectives of the selected
research. It gathers the authors of this research according to similarities in the objectives, and
the instruments for measuring learning styles. The second table (Table 2) gives more details
regarding the research mentioned in the first table. It specifies certain parameters relating to the
methodology (sampling, collection and analysis of data), and gives an overview of the results
of this research.
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Tableau 1: First summary table of architectural research that uses learning style measurement instruments (KLSI and ILS)

Instrument for measuring Research objective Author Year
learning styles

Demirkan & Demirbas 2008
Identify learning styles Tucker 2007
Tucker 2008
Explore link between thinking development and learning Carmel-Gilfilen 2012
styles
Reveal the link between learning styles, perceptions and Newland et al 1987
Kolb's Learning Styles cultural biases
Inventory Combining learning styles and visualization skill Nusshaumer 2000
KLSI Demirbas & Demirkan 2003
Finding the link between learning styles and Kvan &Yunyan 2005
performance assessment Tezel & Casakin 2010
Explore link between: learning styles, performance Tucker 2009
evaluation and age

Explore link between : learning styles performance Demirbas &Demirkan 2007

assessment and gender
Identify learning styles and compare students Labib etal 2019
Finding the link between learning styles and Demirkan 2016

The Felder Soloman performance assessment
Learning Styles Index Finding the link between: learning styles performance Fulani et al 2016
ILS assessment and gender Demirkan & Demirbas, 2010
Combine learning styles and spatial ability of students Mostafa & Mostafa 2010
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Tableau 2: Second summary table of architectural research that uses learning style measurement instruments (KLSI and ILS)
Methodology Data analysis

Author and Sample Instrument Results
year
Demirkan & 286 freshmen KLSI Descriptive Freshmen design students have balanced learning styles
Demirbas, 2008 students statistics
(interior design)
Tucker, 2007 104 freshmen and KLSI Descriptive A statistically significant relationship between learning styles and
48 third-year statistics and grade. Learning style changes as students progress through their
students Inferential statistics studies
(architecture)
Tucker, 2008 152 KLSI Descriptive Changes from student learning styles to teacher learning styles as
undergraduate statistics they progress through their studies
students and 26
teachers
(architecture)
Carmel- 139 students at The Perry Descriptive The presence of all learning styles with a preference for divergent
Gilfilen, 2012 several levels scheme and statistics and and accommodating learning. No association between learning style
(architecture) KLSI Inferential statistics and thinking development. An insight into how design students
approach thinking and learning
Newland, et al, 45 architects KLSI and -Descriptive A four-pronged strategy for information transfer will lead to more
1987 ICLI statistics successful communication with architects
Nussbaumer, 578 students at KLSI, and Descriptive Link between learning styles and visualization skills
2000 several levels Isham's statistics and
(interior design)  Visualization  Inferential statistics
Skills Test
Demirbas & 88 freshmen KLSI Descriptive Statistically significant differences between the performance of
Demirkan, students statistics and students with different learning styles at different stages of the
2003 (architecture) Inferential statistics design process
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Kvan 91 undergraduate KLSI Descriptive A statistically significant correlation is found between learning
&Yunyan, 2005 students statistics and styles and performance
(architecture) Inferential statistics
Tezel & 90 students KLSI Descriptive Consideration of individual differences between students and the
Casakin, 2010 (interior design) statistics and implementation of experiential learning theory, can contribute to the
Inferential statistics improvement of individual skills and abilities in different design
situations
Tucker, 2009 104 freshmen and KLSI Descriptive Changes in learning styles during studies. These changes reflect a
48 third-year statistics and statistically significant relationship between learning styles and
students Inferential statistics academic performance in design work.
(architecture)
Demirbas freshmen students KLSI Descriptive Learning style preferences significantly did not depend on gender.
&Demirkan, (architecture) statistics and Men's performance scores are higher in technology-based courses,
2007 Inferential statistics ~ while women's scores are higher in arts and foundation courses and
in semester academic performance scores.
Labib et al, 92 freshmen ILS Descriptive There is no significant difference in learning styles between
2019 (architecture and statistics architecture and interior design students
interior design)
Demirkan, 118 freshmen and ILS Descriptive Identifying and positioning the elements of a particular learning
2016 100 fourth-year statistics style leads to better planning of teaching methods and better
students selection of relevant content and sources in design workshops.
(interior design)
Fulani et al, 50 freshmen ILS Descriptive Freshmen students, regardless of gender, were well balanced in their
2016 students statistics and learning styles across the different scales. Performance scores varied
(architecture) Inferential statistics by learning styles only on the active/reflective subscale and by
gender to the advantage of women.
Demirkan & 100 fourth-year ILS Descriptive A fairly balanced learning style preference across all scales, with a
Demirbas, students (interior statistics moderate to strong preference on the visual scale and a weak
2010) design) preference on the global scale. Learning styles and gender are

independent for design students at all scales. The active/reflective
scale is the most dominant scale in design education
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Mostafa & 70 undergraduate ILS and Descriptive Architecture students exhibit higher spatial abilities and generally
Mostafa, 2010 students Newton and statistics learn more visually and actively than the average student. A higher
(architecture and Bristoll's correlation between strong spatial ability and visual learning, to a
other specialties) Spatial high degree, and strong spatial ability and active learning to a lesser
Aptitude Test degree.
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3.2.  Synthesis of summary tables

Analysis of the papers using matrices of common themes and results suggested that analysis of
the literature review can best be discussed within the contexts of four groups: (1) objectives of use
measuring learning styles instruments (KLSI and ILS), (2) sampling categories, (3) type of data
analysis; and (4) category’s result.

3.2.1. Obijectives of use measuring learning styles instruments (KLSI and ILS)

From these two summary tables presented previously, four groups of research using
instruments for measuring learning styles (KLSI and ILS) can be identified. Through this grouping,
we have tried to bring together researches that have common methodology and one objective or more.
These four groups are: (1) identifying learning styles, (2) comparing the learning styles of two groups,
(3) link the learning styles to one parameter; and (4) link the learning styles to two parameters.

° Ident|fy|ng Iearning Sty|eS : Identification of learning styles
According to the findings, as seen in
Figure 1, 87,5% of researchers have
attempted to identify the learning styles
of architecture or interior design
students, and 12,5% have identified the
learning styles of practicing architects
or teachers of architecture. This reveals
a great interest in identifying the
learning styles of students in the
learning process.

Pourcentage

other student

Figure 1: Identification of learning styles

Comparison of learning styles

e Comparing the learning styles
of two groups:
As seen in Figure 2, according to the
findings of analysis, only 31.25% of the
researchers compared the learning
styles of two groups, 68.75% were not
in this comparative perspective. Here,
we can say that comparing groups is not
a priority for all researchers.

Pourcentage

comparison no compari

Figure 2: Comparison of learning styles

Learning styles and 1 parameter

e Link the learning styles to one o
parameter:

According to the findings of the

analysis of literature review, as seen in

Figure 3, 50% of the researchers have

chosen to link the learning styles of the

Pourcentage

students and another parameter (skills 0
of  visualization, performance,...),
based on the objectives of their Ls LsandtP

researches.

Figure 3: Link the learning styles to one parameter
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e Link the learning styles to two i beaming styes and 2 parameters
parameters:

As can be seen in Figure 4, 25% of
the study sample focus on the link
between learning styles and two
other ~ parameters, such  as
performance evaluation and age or
performance evaluation and gender

Pourcentage
=

LS LSandzP

Figure 4: Link the learning styles to two parameters

3.2.2. Sampling categories

The two summary tables presented above also allowed us to identify similarities and
differences in the researchers' samples. In fact, we were able to identify 5 types of samples in all
researches, which are: freshmen students, undergraduate students (1st, 2nd and 3rd years), students
from several levels combined, students from fourth year, and others (teacher and architects). Reading
Figure 5 indicates that the choice of researchers concerning their samples goes to undergraduate
students with a percentage that is close to 60% (29.41% of first-year students, and 29.41% of students
in 1st, 2nd and 3rd years), while the choices of second cycle students represent only 5.88%.

Sampling

Pourcentage

1Cycl 1Year 4¥ear Dlev ather

Figure 5: Sampling in the literature review

3.2.3. Type of data analysis

Two types of statistical analysis were used in the research for this literature review: descriptive
analyzes and inferential analyzes (Figure 6). 43.75% of the researchers used descriptive analyzes of
the data, using the tools available to the researcher to carry out this type of analysis, and which are
divided into three main categories: measures of central tendency ( mode, median, mean,...), dispersion
and position measurements (standard deviation, variance, range, minimum, maximum,...), as well as
frequency analyzes (absolute frequency, relative frequency). 56.25% of the researchers did not stop at
the descriptive analyses level, they also carried out inferential analyzes of the data, and mainly the t-
tests (to determine the difference between the means of two populations, and this, in relation to a
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predetermined variable), and analyzes of variance ANOVA (to examine a quantitative variable to be
explained in terms of the effects of one or more nominal variables, that is, in terms of categories).

The choice of analysis type depends on researcher's objectives, since descriptive analyzes
essentially aims to describe the characteristics of a sample and answer research questions (Fortin &
Gagnon, 2015), and inferential analyzes tend to generalize the results obtained from a sample to the
entire population from which it was drawn (Amyotte & Cote, 2017).

Statistical analysis

Pourcentage

Des&dnfA DesA

Figure 6: Type of data analysis in the literature review

3.2.4. Category’s result

To conclude this synthesis, by gathering similarities found in the results, we highlighted the
following three points: (1) the importance of knowing the learning styles, (2) the learning styles of
architecture and interior design students and the pedagogical approaches adopted; and (3) the role of
the teacher in changing student learning styles.

o The importance of knowing learning styles

All of the researchers in this literature review agree on the importance of identifying students'
learning styles. They confirmed that identifying and positioning the elements of a particular learning
style leads to better planning of teaching methods and better choice of relevant content and sources in
design studio. This finding is also confirmed by Ldpride, 2012; Khurshid & Mahmood, 2012; Abidin
et al, 2011; and Christou & Dinoy, 2010, who insist on the advantages of identifying learning styles
for teachers and students.

o The learning styles of architecture and interior design students and the
pedagogical approaches adopted

This literature review demonstrated that architecture and interior design students have balanced
learning styles, and students who have different learning styles at different stages of the design process
perform better.

This leads us to ask gquestions about the modes of learning that are offered in the teaching of
architecture. Kolb (1984) has also mentioned this point. According to him, different modes of learning
are found within professions which are multidisciplinary and require various skills. This is the case for
architecture, which is a multidisciplinary field. Architects need a variety of thinking skills from artistic
(right-brained, creative), to engineering (left-braid makers). The same for Nussbaumer (2001), who
argues that architecture and interior design are among the professions that are multidisciplinary and
require varied skills. According to her, architects and interior designers must use left-brain abstract
thinking and right-brain concrete thinking. They must have imaginative capacity, analytical skills,
decision-making skills, and management and business skills.
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Therefore, since all learning styles have been found in architecture and interior design students
and students should have a variety of skills, teaching should accommodate all learning styles. The
implementation of certain learning theories, such as the theory of experiential learning which takes
into account individual differences between students, can contribute to the improvement of individual
skills and abilities in different situations in architectural education, and more specifically in design
education (Demirbas & Demirkan, 2003; 2007).

o The role of the teacher in changing student learning styles

The literature review confirms the presence of an evolution in the learning styles of students
throughout their studies. This development is strongly influenced by the learning styles of teachers.
These changes reflect a statistically significant relationship between learning styles and academic
performance in design work. It is assumed that learners perform better if their learning styles fit with
their teachers (Hawkar Akram Awla, 2014). This approach is called “learning hypothesis” or, in its
recent version, “mesh hypothesis” or “matching hypothesis” (Pashler et al, 2009), in contrary, a
mismatch can leave negative impacts on learners. The learning hypothesis have been supported by
several studies, the studies that showed that matching learning and teaching styles positively
influenced student achievement, and related students showed a positive attitude and performed better
when their teachers were responsive to their needs and preferences (Sternberg et al 1999, Peacock
2001, Naimie et al 2010, and Tuan, 2011).

4. Conclusion

The aim of this study was to examines the literature on the learning styles of architecture and
interior design students in order to investigate the application of learning style theories in architecture
and interior design, explore what may be related to learning styles, and explore the possibility of
developing the teaching of architecture by helping teachers select the right teaching techniques.The
results from the systematic review of recent literature demonstrated the importance of identifying
students' learning styles, and confirm that identifying and positioning the elements of a particular
learning style leads to better planning of teaching methods. Results also highlighted the link between
learning styles of architecture and interior design students and the pedagogical approaches adopted,
and the role of the teacher in changing student learning styles as well.

This paper reports the findings for the analysis of literature revue, which will be followed, in
the future, by a longitudinal study which seeks to investigate the relationship between the learning
styles of students of architecture in Algeria and their academic performance.
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