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ABSTRACT: It is vitally important to recognize the differences in abilities among learners and then adapt training 
programs to their characteris tics in team design training (TDT). According to this background, the present s tudy aims 
to identify and predict s tudents' team design ability and its dimensions, content, and process, using their learning 
preferences (LPs) within the modes of receiving/perceiving information, viz., abs tract conceptualization/concrete 
experience (AC/CE) and processing/internalizing it, namely, active experimentation/reflective observation (AE/RO) 
in Kolb's Experiential Learning Theory (KELT). In this respect, the self-and-peer assessment (S&PA) outcomes in 
the design teams indicate a significant correlation between the s tudents' bipolar LPs (BLPs) and their team design 
ability along with its dimensions, implying that their team design ability can be well predicted from their LPs. It 
is thus expected that learners who prefer to exploit AC in receiving/perceiving information and AE in processing/
internalizing it and those correspondingly choosing CE and AE for the same purposes will have better ability in the 
content and process dimensions of team design, respectively. Considering the impact of both dimensions and their 
effectiveness ratio on the overall team design ability, it is concluded that learners who wish to process/internalize 
information by AE will exhibit higher team design ability.
Keywords: Team Design, Team Design Training, Learning Preferences, Team, Design S tudio

.
INTRODUCTION
At present, individual training in design s tudios is being criticized 

by some design thinkers in favor of collaborative learning (CL) based 
on Social Cons tructivism Theory (SCT) (Eigbeonan, 2013; Pressman, 
2014, 53). From their s tandpoint, design knowledge is naturally implicit 
and social; thus, its teaching and learning should be fulfilled within a 
collaborative framework (Rodriguez et al., 2018; Mor & Mogilevsky, 
2013). In the words of Boyer and Mitgang (1996, 97), design s tudents 
can no longer personally learn the essential skills in isolation and 
away from each other, and they should learn design in a team. On the 
other hand, in the professional world of architectural design, design 
has become a collaborative activity, and designing even the simples t 
architectural projects is a collaborative effort, which requires designers 
to work together to achieve a single goal. In general, it can be said 
that the nature of design in architecture is changing from an individual 
activity to a team design.
Team design is a collaborative activity where a team of individuals 

with various specialties brains torms and discusses challenges and 
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solutions to fos ter effective design teamwork (Calhoun, 2014). Team-
based activities accordingly address tasks (viz., what needs to be 
performed) and teamwork (viz., the way individuals interact to fulfill 
the assigned tasks) (Grossman et al., 2017; Kozlowski & Ilgen, 2006). 
Morgan et al. (1986) have further dis tinguished between describing 
team-based activities, particularly task-related and teamwork ones, 
and sugges ted that content is related to the activities accomplished, 
and the process is associated with collaborative and communicative 
relationships among team members. 
Researchers involved in team design have additionally applied this 

separation model between content and process, and they found that 
approximately two-thirds of the total activities in teams were allocated 
to design framework (viz., content), but social interactions and team 
relationships (viz., process) accounted for one-third of the total 
activities in teams (Aus tin et al., 2001; Cash et al., 2020; S tempfle & 
Badke-Schaub, 2002). 
This segmentation and model enable us to divide complicated 

activities in a design team into small parts and analyze them with 

E-ISSN  2345-2331       
Applied Research  Article



84

                      
 In

te
rn

at
io

na
l J

ou
rn

al
 o

f  
A

rc
hi

te
ct

ur
e 

an
d 

U
rb

an
 D

ev
el

op
m

en
t

Vo
l.1

4,
  N

o.
 1

, W
in

te
r 2

02
4

various methods and tools, thus giving an accurate picture of what 
design teams do in reality. The team design process could thus be bes t 
described as cons tantly intermingling content- and process-oriented 
sequences, both taking a certain amount of time.
Team design can provide benefits such as raising motivation (Emam et 

al., 2019), developing critical thinking and interpersonal skills (Espey, 
2018; Sgambi et al., 2019), promoting inclusive education (Muñoz 
& Porter, 2020; Cohen, 1994), transitioning from passive to active 
learning (Coorey, 2016), improving creativity (Casakin & Timmeren, 
2014), boos ting peer learning (Van den Berg et al., 2006), and fos tering 
lifelong learning capabilities (Hanrahan & Isaacs, 2001; Dillenbourg, 
1999), for s tudents. Additionally, teamwork skills and the ability to 
engage in team design are essential for architecture s tudents preparing 
to enter the labor market. These skills are emphasized by many 
pres tigious bodies, such as the Royal Ins titute of British Architects 
(RIBA, 2010) and the National Council of Architectural Regis tration 
Boards (NCARB, 2012).
Therefore, considering the importance that team design learning 

can have for architecture s tudents and their future, s tudents at the 
university level should be trained in teamwork and practice team-
based design (Emam et al., 2019; Barkley & Major, 2020, 114). To 
meet these objectives, educational planners and teachers involved in 
design should devote much more attention to CL, team design training 
(TDT), and teamwork skills development in curricula and ins tructional 
materials.
For TDT, trainers should use an effective and comprehensive training 

program to teach team design in architectural s tudios (Sottilare et 
al., 2018). One of the mos t important s teps to developing this form 
of educational program is to know the factors affecting the quality of 
teaching and learning of team design and the details related to how 
these factors influence (Khalil & Elkhider, 2016). By controlling and 
managing these factors, ins tructors can create a suitable and desirable 
educational platform for s tudents that follows the educational needs 
of s tudents and the different conditions of design s tudios. Tucker 
(2017) identified four main areas, viz., task-related, individual-level, 
team-level, and process-related characteris tics. In this context, the 

individual-level characteris tics were associated with those of design 
team members, which could help teachers recognize s tudents with 
reflections on their age, gender, learning preferences, sociocultural 
background, education, motivation, attitude, and personality type since 
they could influence s tudents' team design ability and their learning 
quality. Accordingly, s tudents' learning preferences (LPs) can generate 
diverse learning s tyles as one of the mos t important characteris tics 
influencing team members' performance at the individual level and 
among the mos t significant factors inspiring s tudent design teams 
(Brown et al., 2005). On the other hand, according to Figure 1, LPs 
alter the features of teams, teams' performance, as well as team training 
and learning through team composition and diversity in members 
(Anderson et al., 2018; Webs ter & Sudweeks, 2006; Martin & Paredes, 
2004). 
 On the other hand, in the design of effective educational programs, 

the matches of the educational program with the abilities, desires, and 
needs of s tudents are the key to the success of an educational program, 
and in all educational models, the firs t s tep is to know the learners 
(Sottilare et al., 2018). Therefore, in the development of the TDT 
program in architectural s tudios, identifying and predicting the ability 
and skills of s tudents in team design and its' dimensions (content and 
process) and specifying the educational needs and demands of s tudents 
based on their s trengths and weaknesses in these both dimensions is 
very important.
Several s tudies have shown that one of the mos t important factors 

affecting s tudents' ability and performance in design is their learning 
characteris tics (Carmel-Gilfilen, 2012; Demirbas & Demirkan, 2003, 
2007; Demirkan & Demirbaş, 2008; Demirkan, 2016; Kvan & Jia, 2005; 
Roberts, 2006). S tudents' learning characteris tics can be identified by 
learning preferences and learning s tyles. The difference between these 
two parameters is that learning preferences are a more basic concept 
and cause learning s tyles. Mos t of the s tudies regarding the effect of 
s tudents' learning characteris tics on their design ability and skill have 
been done using learning s tyles. Using the concept of learning s tyles 
due to placing a large number of s tudents in one group, who in reality 
may have different learning characteris tics and accordingly have 

Fig.1: Paths in which s tudents' learning preferences can influence the design teams' performance
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different abilities in team design, does not have the necessary efficiency 
and accuracy. It is probably for this reason that the results obtained 
by these s tudies only show that the learning characteris tics of s tudents 
affect their ability and performance, and they have not been successful 
in predicting how the ability and skill of s tudents will change. 
Some s tudies that have attempted to make predictions using learning 

s tyles have obtained different results because they have utilized 
learning s tyles, and certainly, the number of s tudents with different 
learning s tyles in different s tudies has not been equal. Also, in a 
specific s tudy, the results are unreliable because the number of s tudents 
with different learning s tyles is not close to each other (Demirbaş 
& Demirkan, 2007; Carmel-Gilfilen, 2012; Kvan & Jia, 2005). To 
avoid these issues, this research inves tigates the relationship between 
learning characteris tics and their ability and skill in design in a more 
detailed manner, regardless of learning s tyles, and uses the concept of 
learning preferences. This aims to provide more accurate and detailed 
information for developing team-based design training programs in 
architecture s tudios to benefit ins tructors and educational designers.
LPs refer to individuals' approaches, tendencies, or preferences once 

receiving, processing, organizing, and using information (Felder & 
Silverman, 1988, 676). Inherently, such preferences develop from 
speculations based on observing behaviors and personal s tatements, 
resulting in various theories. LPs may be thus assumed to have varying 
characteris tics influenced by personal, contextual, or educational 
factors over time (Tucker, 2017). There are different methods to 
identify learning characteris tics and s tudents' LPs. Newland categorizes 
learners as common sense, dynamic, contemplative, and zealous 
(Newlan et al., 1987). Leary classifies a person's behavior along two 
axes: dominant versus submissive and friendly versus critical (Leary, 
2004, 211). Felder examines learning under sensory versus intuitive, 
visual versus auditory, inductive versus deductive, and active versus 
reflective dimensions (Felder & Silverman, 1988, 680).
One of the mos t well-known methods used in many pieces of research 

in the field of design to identify s tudents' learning characteris tics is 
KELT. As s tated by Kolb (2014, 5), KELT was es tablished under 
the influence of a set of theories, such as Lewin's Social Psychology 

(1997, 119), Dewey's Philosophy of Pragmatism (2008), and Piaget's 
Cognitive Development (1970). In keeping with these principles, Kolb 
has defined learning as transforming knowledge into experience, which 
occurs in a four-s tage cycle: CE, RO, AC, and AE. Kolb further sugges ts 
that CE is dialectically opposed to AC; likewise, RO is dialectically in 
opposition to AE. This contras t induces BLPs, consis ting of AC/CE, 
related to receiving/perceiving information, and AE/RO, associated 
with processing/internalizing information by learners (Figure 2). 
Depending on their life experience, inherent characteris tics, and 
preferences for building knowledge, learners accordingly choose one 
pole in BLPs, which leads to the emergence of four learning s tyles 
(Kolb & Kolb, 2005; Kolb, 2014, 10).
While much research has shed light on the effects of learning 

characteris tics on individual design and learning (Carmel-Gilfilen, 
2012; Demirbas & Demirkan, 2003, 2007; Demirkan & Demirkan, 
2008; Demirkan, 2016; Kvan & Jia, 2005; Roberts, 2006), only a 
limited number have inves tigated the way learning characteris tics 
form team-based design. In this line, Sharp (1998) explored s tudents' 
performance using Kolb's Learning S tyle Inventory (KLSI) for 
two design teams of engineering s tudents and obtained significant 
results concerning the impact of learning s tyles on their team design 
performance. Comparatively, Carrizosa & Sheppard (2000) analyzed 
effective communication between engineering design team members 
and successful transfer (viz., sending, receiving, and processing) of 
information regarding the Felder-Silverman Learning S tyles Model. 
Tucker (2007) also compared LPs in the firs t- and third-year design 
s tudents, employing the KLSI, and pointed out that the differences 
were related to the years of s tudy in the multidisciplinary collaborative 
design s tudios. 
In these s tudies, it can be seen that the concept of learning s tyles 

has been used to identify s tudents' learning characteris tics, which, as 
explained, cannot be a suitable tool for identifying s tudents' personality 
characteris tics, and based on that, s tudents' skills and abilities in team 
design. It is also observed in these s tudies that to measure the skills and 
abilities of s tudents in team design, the point that team design consis ts 
of two dimensions of ability, content and process, has not been taken 

Fig.2: Four learning phases of Experiential Learning Theory (Kolb, 2014, 4)
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into account because it is very likely that a s tudent will show completely 
different performance and abilities in these two dimensions.
Therefore, it can be concluded that team design cannot be taught 

in architectural design s tudios without inves tigating s tudents' LPs 
and knowing the relationship between their ability and skills in team 
design based on the same regular, predetermined program. From 
these inves tigations, it is clear that none of the previous s tudies 
have specifically inves tigated the relationship between s tudents' LPs 
and their skills and abilities in team design and its dimensions, and 
they cannot guide planners and trainers in this field to develop TDT 
educational programs.
To bridge this gap and to help trainers and educational planners 

train team design in architecture s tudios, these ques tions should be 
addressed: "What is the relationship between s tudents' LPs and their 
skills and abilities in team design and' both dimensions?" And "Is it 
possible to identify and predict s tudents' abilities and skills in team 
design and' both dimensions utilizing s tudents' LPs?"
For this purpose, the primary objective of this s tudy is to identify and 

predict s tudents' team design ability using the modes of bipolar LPs 
(BLPs), namely, abs tract conceptualization/concrete experience (AC/
CE) and active experimentation/reflective observation (AE/RO) in 
Kolb's Experiential Learning Theory (KELT) in architectural design 
s tudios. This s tudy also examines the relationship between BLPs and 
s tudents' performance in both dimensions of team design (viz., content 
and process). The s tudy findings are expected to help design s tudio 
teachers adapt TDT programs to learners' characteris tics, particularly 
their s trengths and weaknesses.

Theoretical Framework 
As s tated in team design training, one of the factors affecting the 

quality of training and learning in architectural design s tudios is the 
recognition of s tudents at an individual level. In this recognition, 
learning preferences are among the mos t important factors affecting 
s tudents' ability. These different LPs in s tudents may affect different 
aspects of their behavior and performance in team design. Previous 
research has confirmed that adjus ting educational activities to s tudents' 
LPs leads to an upturn in their learning (Layman et al., 2006; Cardoso 
et al., 2019), which supports the importance of unders tanding the 
activities that complement specific learning Characteris tics as well as 
utilizing tasks, assignments, and programs that match LPs and augment 
academic achievement (Khalil & Elkhider, 2016). Therefore, based on 
the following hypotheses, the present s tudy seeks to show whether it 
is possible to predict s tudents' ability and skill in team design and its 
dimensions by knowing the position of their learning preferences in the 
AC/CE and AE/RO BLPs of KELT.

Main Hypothesis
Their LPs can predict the s tudents' overall team design ability based 

on the AC/CE and AE/RO BLPs of KELT.
Sub-Hypothesis 1
The s tudent's ability in the team design content dimension can be 

predicted by their score in the BLPs (namely, AC/CE and AE/RO) of 
KELT.
Sub-Hypothesis 2

The s tudent's ability in the team design process dimension can be 
predicted by their score in the BLPs (viz., AC/CE and AE/RO) of 
KELT.
Identifying and predicting s tudents' s trengths and weaknesses 

considering their LPs in TDT can further assis t teachers in developing 
training programs to improve learning abilities in proportion to their 
characteris tics in the content and process dimensions. Based on the 
proposed theoretical foundations, Figure 3 shows the theoretical 
framework followed in this research.

MATERIALS AND METHODS
The current s tudy was applied in terms of purpose and was Descriptive-

Correlational research in methods with a quantitative approach. 
The reason for using a quantitative approach in this research was that 

mos t s tudies that have inves tigated the relationship between learning 
characteris tics or personality characteris tics on the performance and 
ability of design team members had used this type of research method 
(Patrício & Franco, 2022; Urionabarrenetxea et al., 2021; Anderson et 
al., 2018). To identify and predict s tudents' team design ability and the 
content and process dimensions in this s tudy, two separate tasks (each 
one las ting five hours) were implemented for the selected s tatis tical 
samples in two sessions in architectural design s tudios with a 10-day 
interval. The size of design teams in two separate tasks was limited to 
3 5 by the s tudio teachers, and the selection of the team members was 
free and up to the s tudents themselves. The s tudents were placed in a 
team with assorted members in each task. Before doing the tasks, the 
s tudents' LPs were known by KLSI (II), and at the end of each task, the 
s tudent's performance and ability were evaluated using the self-and-
peer assessment (S&PA) method.
For each task, a different design problem was raised as a conceptual 

volumetric composition model adequate to s tudents' knowledge and 
skills. In the firs t task, the s tudents using six volumes had to create a 
volumetric composition with a specific concept, and in the second task, 
they had to create a partition of the college campus wall with modular 
parts based on the concept of permeability in that wall. Adminis tering 
two tasks under different conditions could increase the s tudy's validity 
because the s tudents' abilities might be influenced by their moods and 
the diversity of team members. Therefore, two separate tasks were 
practiced to achieve the true results of s tudents' team design ability 
in both dimensions. The mean scores obtained during both tasks were 
calculated for each person to determine the s tudents' abilities.

Participants
The s tatis tical population of this research included all firs t-year 

architectural engineering s tudents. The firs t-year s tudents were 
selected because training at the university level had not yet affected 
their LPs. Using convenience sampling, 71 architecture s tudents were 
recruited as the s tatis tical samples from this s tatis tical population in 
four different s tudios recruiting in the Preparatory Design Course II. 
The reason for using convenience sampling was that the firs t researcher 
had the role of an ins tructor in two of these four s tudios, and it made it 
possible for us to do team tasks and intervene in two s tudio programs. 
Also, the ins tructors of the other two s tudios are colleagues of the 
researchers, and they gave us this possibility.
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During the second semes ter, this s tudy was conducted in the academic 
year calendar 2021-22. Two parallel s tudios were at the University of 
Kurdis tan, Sanandaj, Iran, and two other s tudios were held at Islamic 
Azad University (IAU), Sanandaj Branch, Sanandaj, Iran. The reason 
for selecting Preparatory Design Course II for this s tudy was that 
the curriculum released by Iran's Minis try of Science, Research, and 
Technology (MSRT) was the one in which the s tudents could do team-
based design tasks.

Measurement Tools
The present s tudy collects initial data about s tudents' LPs and their 

abilities in team design and dimensions using the following methods 
and tools.

Learning preferences (LPs)
This s tudy exploited KELT to determine BLPs (AC/CE and AE/RO). 

This was achieved using the KLSI (II), a modified version of the KLSI 
(I) published in 1976. The KLSI (II) consis ts of 12 items in which 
respondents explain their LPs by rating four s tatements corresponding 

to four learning cycle s tages. Ranking the items in each row (based 
on forced scaling) is thus conceptualized as paralleling the learning 
process, which confines respondents to decide between contras ting 
abilities. The AC-CE and AE-RO scores obtained from this inventory 
can be thus employed as a measure of respondents' LPs on receiving/
perceiving (viz., AC/CE) and processing/internalizing (namely, AE/
RO) bipolarities, respectively (Kolb, 2014).
Considering that the present s tudy was conducted in Iran. So, the 

s tudents' LPs were es tablished using the Persian version of the 12-
item KLSI (II) (1999) (Kolb, 2007, 143), whose validity had been 
already confirmed by Hosseini Largani (1998) and Taghvaei (2002). Its 
reliability was further measured through Cronbach's alpha coefficient, 
and the results were then equal to 76%, 72%, 81%, 72%, 79%, and 70% 
for the CE, RO, AC, AE, AC/CE, and AE/RO indicators, respectively.

Learners' Team Design Ability Assessment
The assessment of design teams in educational fields can be defined 

in both dimensions, viz., the team performance in the assigned task, 
es timated through the assessment of the results obtained, and the 

Fig.3: The theoretical framework of this s tudy
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performance of team members and the degree of influence of each 
member on achieving the goal through the analysis or reporting of 
active members in a design team, which can be evaluated through 
observations, interviews, and ques tionnaires (Tucker, 2017). To 
weigh up the team member's performance in the team design content 
and process dimensions, the assessment by other teammates, called 
self-and-peer assessment (S&PA), was utilized as a practical tool to 
individualize the s tudents' outcomes in team design to assis t teachers 
(Raban & Litchfield, 2007; Walker, 2001). This assessment sys tem 
has already been operated in various s tudies with different objectives. 
For example, Cassidy and Eachus (2000) inves tigated the relationship 
between s tudents' assessment of their academic skills, learning s tyles, 
and academic achievement. The S&PA is thus a reliable tool in team 
design (Busseri, 2000) since it provides feedback and helps formulate 
ins tructional policies (Adachi et al., 2018).
In this s tudy, the s tudent's ability was ascertained by measuring their 

performance in design teams, considering the ratio of two-thirds 
and one-third in the team design content and process dimensions, 
respectively. Moreover, their performance in the content and process 
dimensions was assessed via S&PA and a researcher-made 12-item 
ques tionnaire containing six items related to content (viz., the ability to 
design) and six items associated with process (viz., teamwork ability 
and skills). This ques tionnaire was then given to the s tudents at the 
end of the team design task to assess their team members' performance 
in team design, based on grading from 0 to 10. These 12 items were 
extracted from the related research on teamwork and team design 
(McEwan et al., 2017; Riebe et al., 2016; Tucker, 2013). The items 
of commitment and responsibility, flexibility and taking criticism, 
decision-making skills, attention to others' opinions, solving intra-
team conflicts, and helping other team members could accordingly 
reveal the s tudents' performance in the dimension of the process. The 
items of the perception design problem, level of creativity and idea 
generation, transforming ideas into solutions, reflection, and criticism, 
and evaluating design ideas and skills could help measure the s tudent's 
performance in the content dimension.
Moreover, the face validity of this ques tionnaire was qualitatively 

examined and then revised with the help of 10 firs t-year architecture 
s tudents to unders tand the appropriate meaning of the items. To 
check its content validity, five experts involved in team design were 
further invited to leave their comments on each ques tionnaire item, 
so the content validity ratio (CVR) for each item ranged from 0.73-
0.91. Besides, the total ques tionnaire means the value was 0.79, based 

on expert opinions. To measure the cons truct validity, the Pearson 
correlation coefficient was utilized concerning the convergent validity 
of the items, and a correlation coefficient of 0.68 was obtained, which 
was acceptable. To shed light on reliability, 40 architecture s tudents 
completed the ques tionnaire during a preliminary tes t, and Cronbach's 
alpha coefficient was found to be 0.82. Given that, the ques tionnaire 
had the required validity and reliability to assess the s tudent's 
performance in team design through S&PA in both dimensions of team 
design content and process.

RESULTS AND DISCUSSION
Pearson correlation coefficient and s tepwise regression were employed 

in this s tudy to analyze the data and tes t the research hypotheses. To 
do so, the Kolmogorov-Smirnov (KS) tes t was performed as a non-
parametric method to es tablish the normality of data, and Levene's tes t 
was implemented to find the homogeneity of variances and regression 
gradients. The results of tes ting the hypotheses in this s tudy are as 
follows;
Firs t, the Pearson correlation coefficient was performed to tes t the 

hypotheses, whose results are provided in Table 1. Accordingly, a 
s trong direct relationship was observed between the s tudents' team 
design performance in the content dimension and their AE/RO BLPs. It 
meant that the s tudents with higher AE-RO scores in the KLSI (II) had 
higher ability and performance in the content dimension and vice versa. 
This tes t also demons trated a significant direct relationship between the 
s tudents' team design performance in the content dimension and their 
AC/CE BLPs, as measured by their AC-CE scores in the KLSI (II).
Correspondingly, the correlation results regarding the s tudents' team 

design performance in the process dimension validated a significant 
direct relationship between this performance and the s tudents' AE/RO 
BLPs, as measured by their AE-RO scores in the KLSI (II). A s trong 
inverse relationship was then spotted between the s tudent's performance 
in the process dimension and their AC/CE BLPs, implying that the 
s tudents with lower AC-CE scores in the KLSI (II) had better ability 
and performance in the process dimension and vice versa.
For the s tudents' overall team design performance, obtained by 

aggregating their performance scores in the team design process and 
content dimensions, the correlation results additionally confirmed a 
s trong direct relationship between the s tudent's performance and their 
AE/RO BLPs, in the sense that the s tudents with higher AE-RO scores 
in the KLSI (II) had better overall team design ability and performance, 
and vice versa. The results, however, es tablished no significant 

Independent Variable

AE/ROAC/CE

ρrρrDependent Variable

0.0000.7660.0180.280Team Design Content Dimension

0.0180.2790.000-0.731Team Design Process Dimension

0.0000.8250.637-0.057Overall Team Design

Table 1. Pearson's correlation coefficient between the s tudents' two BLPs, their team design performance in the content and process 
dimensions, and their overall team design performance
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relationship between the s tudent's overall performance and their AC/
CE BLPs.
Next, s tepwise regression was performed to tes t the research 

hypotheses. The results regarding sub-hypothesis 1 showed the AE/
RO BLPs in the firs t s tep and the AC/CE ones in the second s tep, 
which was then imported into the regression analysis. For this sub-
hypothesis, related to the team design content dimension, the results 
(the adjus ted R-squared [R2] of Pearson correlation coefficient) 
indicated that the firs t model (namely, AE/RO) could explain 59%, 
and the second model (AE/RO and AC/CE) accounted for 66% of 
the variance in the performance scores in the content dimension. This 
sugges ted that the s tudents' BLPs could jus tify their performance in the 
team design content dimension. The results of the regression analysis 
correspondingly es tablished that the s tudents' performance in this 
dimension could be significantly predicted by the firs t model (that is, 
AE/RO) (F(1.69)=97.788, p<0.01) and the second one (namely, AE/
RO+AC/CE) (F(2.68)=65.521, p<0.01), respectively.
According to Table 2 and the s tandardized β for the firs t model, the 

one s tandard deviation (SD) change in the s tudents' AE/RO score 
resulted in the 0.766 variance in their performance in the team design 
content dimension. In line with the second model, the one SD change 
in the s tudents' AE/RO and AC/CE scores caused the 0.762 and 0.268 
SD variances in their performance in the content dimension. In keeping 
with the s tepwise regression results, initially, the model managed to 
explain about 59% of the variance in the performance scores in the 
content dimension when the s tudents' AE/RO scores alone were tapped 
in the regression, and then the given model rationalized the extra 7% of 
the cited variance once the AC/CE scores were entered.
The results of tes ting sub-hypothesis two also illus trated the AC/CE 

BLPs in the firs t s tep and the AE/RO ones in the second s tep, which 
was imported into the regression analysis. For this sub-hypothesis, 
related to the team design process dimension, the results (the R2 of 
Pearson correlation coefficient) revealed that the firs t model (namely, 
AC/CE) explained 53% and the second model (viz., AC/CE+AE/RO) 
jus tified 62% of the variance in the performance scores in the process 
dimension. This meant that the s tudents' BLPs could account for their 
performance in the team design process dimension. The regression 
analysis results similarly proved that the s tudents' performance in this 
dimension could be significantly predicted by the firs t model (viz., 
AC/CE) (F(1.69)=79.239, p<0.01) and the second one (namely, AC/
CE+AE/RO) (F(2.68)=55.271, p<0.01), respectively.
According to Table 3 and the s tandardized β for the firs t model, the 

one SD change in the s tudents' AC/CE score resulted in the -0.731 SD 
variance in their performance in the team design process dimension. 
As per the second model, the one SD change in the s tudents' AC/
CE and AE/RO scores induced the -0.736 and 0.291 SD variances in 
their performance in the process dimension. Concerning the s tepwise 
regression results, the model managed to explain about 53% of the 
variance in the performance scores in the process dimension when the 
s tudents' AE/RO scores alone were exploited in the regression, and 
then the given model could jus tify the extra 9% of the said variance 
once the AC/CE scores were entered.
Regarding the main hypothesis, as shown in Table 1 and Pearson 

correlation coefficient results, no significant relationship was detected 
between the s tudents' AC/CE BLPs and their overall team design 
performance. Therefore, simultaneous regression was jus t performed 
for their AE/RO.
The results (the R2 of Pearson correlation coefficient) also indicated 

Model
B

Uns tandardized Coefficients S tandardized Coefficients
t Sig.

S td. Error Beta

1
(Cons tant) 6.410 .151 42.391 .000

AE.RO .133 .013 .766 9.889 .000

2

(Cons tant) 6.096 .161 37.781 .000

AE.RO .132 .012 .762 10.743 .000

AC. CE .047 .012 .268 3.787 .000

Model
B

Uns tandardized Coefficients S tandardized Coefficients
t Sig.

S td. Error Beta

1
(Cons tant) 6.718 173. 38.804 .000

AC. CE -.119 013. -.731 -8.902 .000

2

(Cons tant) 6.628 159. 41.564 .000

AC. CE -.120 012. -.736 -9.828 .000

RO .AE .047 012. .291 3.887 .000

Table 2. Regression coefficients for the prediction of the s tudents' team design performance in the team design content dimension by two 
BLPs

Table 3. Regression coefficients for the prediction of the s tudents' team design performance in the team design process 
dimension by two BLPs
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that the AE/RO BLPs could explain 68% of the variance in the 
performance scores in the overall team design. This confirmed that 
the s tudents' AE/RO BLPs could jus tify their performance in team 
design. The regression results further es tablished that the s tudent's 
performance in overall team design could be significantly predicted by 
the firs t model (namely, AE/RO) (F(1.69)=79.239, p<0.01). According 
to Table 4 and the s tandardized β based on the AE/RO BLPs, the one 
SD change in the s tudents' AE/RO score resulted in a 0.825 variance in 
their performance in the team design. 
This s tudy inves tigated the possibility of predicting s tudents' ability 

and performance in three parts: team design content, team design 
process, and overall team design performance by means of the BLPs 
(namely, AC/CE and AE/RO) based on KELT. The main reason for 
using the KELT BLPs ins tead of the learning s tyles approach practiced 
in numerous s tudies in the field of individual design training was the 
tendency of this method to put a wide range of s tudents with different 
abilities to receive/perceive and process/internalize information and 
LPs into the same category. By comparison, the BLPs defined in KELT 
could provide a more accurate and clear unders tanding of the s tudents' 
characteris tics and LPs.
This s tudy further observed a direct relationship between the s tudents' 

team design ability and performance in content and process dimensions 
and their LPs. The s tudents' BLPs (AE/RO and AC/CE) accordingly 
explained 66% of their performance in the team design content 
dimension, though this was much more related to AE/RO than AC/CE 
(59% vs. 7%). The correlation coefficients also showed that the s tudents 

whose LPs leaned toward AE on the AE/RO continuum and AC on the 
AC/CE one exhibited better ability and performance in the team design 
content dimension, which could help them play a more effective role 
in this area (Figure 4). This could be attributed to the s tudent's ability 
to provide a logical analysis of design problems, maintain unemotional 
perspectives, demons trate decision-making power (Kolb, 2014), and 
practically express their ideas (Kvan & Jia, 2005).
Moreover, the s tudents' BLPs (viz., AE/RO and AC/CE) could account 

for 62% of their performance in the team design process dimension, 
though this was much more linked to AC/CE than AE/RO (53% vs. 
9%). The correlation coefficients also showed that the s tudents whose 
LPs bent toward CE on the AC/CE continuum and AE on the AE/RO 
one had higher ability and performance in the team design process 
dimension and could properly communicate with their teammates 
(Figure. 4). This was endorsed by the s tudent's ability to show interes t 
in gaining new experiences with others, perceiving through emotion, 
and taking more risks (Hsu, 1999).
These findings were consis tent with the results in Kolb and Kolb 

(2005), introducing the northern axis of the learning s tyle cycle grid 
for those having collaborative power, as well as the reports in Gardner 
and Korth (1998), wherein the accommodating, converging, and 
diverging learning s tyles had been presented as the preferred ones 
while confirming that individuals with an assimilating learning s tyle 
were not inclined to get involved in teamwork. Moreover, the findings 
conflicted with the outcomes released by Newland et al. (1987), 

Model
B

Uns tandardized Coefficients S tandardized Coefficients
t Sig.

S td. Error Beta

1
(Cons tant) 6.214 .096 64.451 .000

AE.RO .104 .009 .825 12.105 .000

Table 4. Regression coefficients for the prediction of the s tudents' team design performance in the overall team design by AE/RO BLP

Fig. 5: Relationship of place attachment with place meanings and related concepts 

Fig. 4. The effect size of s tudents' learning preferences in predicting the s tudent's abilities in team design, content, and process.
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describing those with an accommodating learning s tyle as self-centered 
but incompatible team members.
In the overall team design, the s tudents' BLPs (AE/RO) managed to 

explain 68% of their performance in the team design. The correlation 
coefficients also showed that the s tudents whose LPs leaned toward AE 
on the AE/RO continuum exhibited better ability and performance in 
the overall team design (Figure. 4).
These findings contradicted mos t s tudies reflecting on the influence 

of s tudents' LPs and learning s tyles on their performance in individual 
design. Previous research (Carmel-Gilfilen, 2012; Kvan & Jia, 2005; 
Marriot, 2003; Tezel & Casakin, 2010; Karimi Moshaver, 2012; 
Karvan, 2021) had typically highlighted the possibility of success in 
s tudents with assimilating and diverging learning s tyles, often in the 
eas tern axis of the learning cycle grid. Kolb & Kollb (2005) further 
introduced architecture s tudents as learners with an assimilating 
learning s tyle, demons trating the correlation between the design 
s tudents' performance in the individual design and the AE/RO BLPs. 
From this perspective, the more the s tudents' LPs were toward RO, 
the more successful they were. This inconsis tency with the research 
findings showed to a large extent why mos t s tudents had been 
successful in their s tudies in the field of design by doing individual 
projects, but they might lose their proper performance as they enter 
the labor market and s tart their careers due to the team-based nature 
of the projects.
Knowing the s trengths and weaknesses of each s tudent with different 

LPs in team design and its dimensions (viz., content and process) is 
thus of utmos t importance for teachers and s tudents (Coffield et al., 
2004). In this way, teams can be created with the right composition 
of members, who can help each other learn to design and reinforce 
the collaborative spirit (Yazici, 2005). In addition, teachers can use the 
characteris tics shaped by LPs to choose their ins tructional policies to 
s trengthen their s tudents in the areas where they feel the extra effort is 
required (Cools et al., 2009). Moreover, s tudents can better unders tand 
such discrepancies by recognizing and comparing their differences with 
others in terms of thinking and acting (Sharp, 1998). For this purpose, 
respecting abilities and all LPs, es tablishing effective communication 
with design team members, and resolving conflicts, thereby improving 
better unders tanding, empathy, and interactions in the design team, 
need to be facilitated (Kyprianidou et al., 2012; Tucker et al., 2014, 
87).

CONCLUSION
In this s tudy, the analysis of the team design performance was done 

through conceptual design tasks as teams in architectural design 
s tudios and s tudents' S&PA in both dimensions of team design content 
and process, which showed that the s tudents' LPs had an impact on 
their ability and performance in both content and process dimensions 
and overall team design performance. It was also es tablished that the 
s tudent's overall team design performance and their ability in both 
dimensions could be predicted to a great extent by their LPs in the 
AE/RO BLPs, concerned with the s tudent's ability to receive/perceive 
information and in the AC/CE BLPs, associated with the abilities to 
process/internalize information.
Based on the s tudy findings, it is predicted that s tudents who prefer 

to receive/perceive information by abs tract conceptualization and 
process/internalize it by active experimentation will exhibit better 
ability in the team design content dimension, and those who choose 
to receive/perceive information by concrete experience and process/
internalize it by active experimentation will have greater ability in team 
design process dimension. Considering the impact of both dimensions 
(namely, content and process) and their effectiveness ratio on the 
overall team design, it is concluded that s tudents who wish to process/
internalize information by active experimentation will exhibit better 
team design ability.
Therefore, by knowing s tudents' learning preferences and using the 

findings of this s tudy, ins tructors can predict s tudents' abilities and skills 
in the content and process of team design. Identifying and predicting 
learners' abilities can help design s tudio teachers devise TDT programs 
consis ting of specific measures to improve their learning indicators 
in the team design content and process dimensions according to their 
characteris tics.
In general, there were several limitations facing this s tudy. The present 

s tudy was based on two team design tasks in four s tudios at two 
universities, so the generalizability of the findings using the data from 
several other educational centers is desirable. The s tudy results were 
also obtained based on S&PA. Thus, other methods or combinations 
can be examined to report more accurate results. This s tudy was 
conducted in architectural design s tudios, but the results should be 
tes ted for design s tudios in other fields. In addition, there might be 
cultural differences affecting the s tudents' LPs or even the way they 
view collaboration. Therefore, it is sugges ted to perform the same 
s tudies in different countries. 
Future s tudies can further inves tigate other factors along with LPs, 

such as team design and diversity in design teams, to accurately identify 
and predict learners' performance in team design. The effects of such 
factors on s tudents' ability with different LPs should be addressed. 
Besides, necessary practical solutions based on the conditions of 
architectural design s tudios should be developed to improve the 
weaknesses of s tudents with different LPs.
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