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Abstract
Undergraduate design instruc¬tion in the Arab world 
has traditionally focused on the design studio as the 
primary tool for developing creative design capacities. 
Interaction continues to be based on student-to-
content, student-to-interface, and/or student-to-
instructor. Student-to-student (peer) interaction 
however has usually not been formally considered 
as a source of skill-development, or limited to groups 
formed in the research and data collection phase of 
the design process. 

This paper describes and evaluates a type of 
collaborative learning which was applied in the 
context of transforming the traditional single-level 
design studio into an all-level combined design studio. 
The impressions, skills acquired, and the efficiency of the 
produced project is compared with those produced 
in a traditional design, competitive class setting using 
a student-based survey. The items of this survey were 
derived from theories on collaborative learning that 
stress the importance of interaction to promote deep 
learning.

The literature review addresses: definition of 
collaborative learning, assumed benefits, conditions 
for success, as well as the vertical studio approach 
and relevant experiences in the Arab world. 

Keywords
Collaborative learning, Cooperative learning; design 
studio pedagogy; architectural education.

Introduction
DCollaboration is defined as a process by 
which disciplines work closely together. This 
view of learning cannot be made operational 
in traditional didactic teaching set¬tings that 
are more often than not both individ¬ual 
and competitive in nature. The generic skills, 
attitudes, and competencies required for the 
implementation of a different approach to 
learning requires a setting with a number of 
qualities that are traditionally missing in the Arab 
world, namely: open-mindedness; readiness 
to accept others’ opinions; shared needs and 
goals; room for multiple perspectives on the 
prob¬lems and their solutions; and shared 
responsibilities both for the process of achieving 
a final product and for the product itself. Mutual 
trust between the participants is needed such 
that their contributions and their initiative are 
valued. In other words, this can only be achieved 
in a collaborative or cooperative learning setting 
that is probably grounded since kindergarten 
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(Wagenknecht, 1989; Kirschner, 2004). 

The collaborative learning movement was 
originally derived from literature and practice 
at the elementary and secondary level, then 
extended to higher education. According to 
(Slavin, 1991), Chickering and Gamson (1987) 
included the use of collaboration among college 
students in their influential work “The Seven 
Principles for Good Practice in Undergraduate 
Education,” demonstrating how collaboration 
among college students relates to positive 
student outcomes, including, for example, a 
positive effect on educational gains and on 
student retention. 

On the other hand, it was also reported that 
faculties’ use of teaching strategies that 
promoted students’ active learning, possibly 
in the form of group projects, had a negative 
effect on college students’ retention (Johnson, 
Johnson, and Smith, 1991).  The paper goes on 
to review the literature’s possible explanation, 
suggesting that poorly designed group learning 
can produce worse results than competitive 
approaches. The current literature on 
collaborative learning methods is, therefore, very 
specific about the techniques and procedures 
necessary for teachers to follow to have positive 
learning outcomes in their studios.

Advantages of Collaborative Learning 

The validity of team-work as a process for 
developing and maturing skills has been long 
recognized. The advantages to this type of 
teamwork are numerous and include:

1. Collaborative teamwork can lead to better 
clarification of the task at hand (Walton, 1991).

2. Collaborative teamwork leads to more 
variety and creativity in design solutions. When 
students from diverse disciplines are working 
together, each individual brings new insights 
to solving the problem at hand. Students also 
gain different perspectives from other team 
members (Soliman, M., Okba, E., 2006).

3. Collaborative teamwork leads to more 
intensive analysis or critique of the final design 
solutions. Team members who bring ideas to the 
table must often clarify their solutions, leading to 
increased critical thinking and analysis of ideas 
(Dillenbourg, et al, 1996).

4. Collaborative teamwork can expedite the 
design process, and teams often generate 
more work in a shorter period of time than an 
individual (Soliman, M., Okba, E., 2006).

5. Collaborative teamwork also can improve 
project quality and improve performance. With 
teamwork, there is no individual ownership; 
rather, all members on the team have some 
aspect of ownership. Because everyone 
contributes to the design, team members may 
feel more motivated and take more pride in 
their work (Soliman, M., Okba, E., 2006). 

6. Collaborative learning leads to gain and 
exchange more knowledge about the subject 
and about thinking in general (Summers, J., et 
al. (2005).

7. Collaborative teamwork helps adopt and 
develop new design and work strategies.

8. Collaborative learning generates managerial 
skills, building consensus, and shared 
responsibility for success and failure (Summers, 
J., et al. 2005).
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Approaches of  Collaborative Learning 

Collaborative learning has been influenced 
by two major theoretical frameworks: 
constructivism and socio-cultural approaches. 
Piaget’s constructivism theory indicated that 
individuals learn and develop knowledge 
through social interaction rather than individual 
exploration (Piaget, 1969). The second 
theoretical framework is the socio-cul¬tural 
approach, which comes from Vygotsky (1978). 
He proposed the concept of zone of proximal 
development, which means that chil¬dren 
can develop skills with adult guidance or peer 
collaboration, which cannot be attained alone. 
By drawing on a larger collective mem¬ory and 
the multiple ways in which knowledge can be 
structured among individuals working together, 
groups can attain more success than individuals 
working alone (Bruer, 1993; Palincsar, 1998)

In the best collaborative learning situations, the 
members of a group should benefit in several 
ways. For example, according to Slavin (1995a, 
1995b), in the process of working together, 
students should acquire new strategies and 
knowledge, both about the subject and about 
thinking in general. When a class is divided into 
groups, a new social context is created in which 
students have the opportunity to share individual 
cognitions with their peers and come to a 
conclusion based on the sum of those cognitions. 
One can think of the benefits of collaborative 
group learning arising in several ways. Among 
these are benefits derived from the method itself 
and benefits derived from the social context of 
learning that is part of group learning.

Benefits from characteristics of the method 
itself: The collaborative learning process requires 

that all members of the group agree on the 
team goals and each member must attribute 
his or her own successes to the success of the 
group to maximize the learning potential of the 
whole group (Cooper, et al, 1994). This is where 
individual accountability becomes key: When 
students themselves are motivated and are 
invested in the success of the group, they will be 
more likely to encourage success and motivation 
among other members of the group. (Colbeck, 
C., Campbell, S., & Bjorklund, S., 2000) reported 
in their study that prior experience in group 
work had been most beneficial in helping them 
collaborate effectively on a current project.

Benefits derived from learning in a social 
context: According to (Ickes, 1990), coordinated 
cognitive activity depends on intersubjectivity, 
that is, a shared understanding among group 
members of the work to be accomplished. In 
the case of collaborative learning, the instructor 
is responsible for setting up a problem so that 
inter-subjectivity can be reached even before 
the process of problem solving begins. Once 
initial understanding of the problem has been 
reached, one outcome that can come out of 
the problem-solving process is socially shared 
cognitions (Levine, et al, 1993).

Collaborative Learning for Designers: 
Conditions for Success
Planning, architecture, and landscape 
architecture are among several unique multi-
disciplinary fields in which various actors interact 
to form consensus over policy or deliver a 
single product that meets several criteria. This 
unique feature of design disciplines requires 
solid background in teamwork and successful 
collaboration. However, such collaboration has 
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its problems, even in western countries (Gaffikin 
and Brand, 2007). In the Arab countries, team-
working skills are at best moderate. In the 
architects’ and planners’ real world, the need 
for better team-players and collaboration in 
plan making is increasingly evident. McCann 
(2001) argues for the planning process to 
be consensus-based, collaborative, and 
inclusionary, rather than elite-centered and 
expert-driven. This focus on team-working skills 
seems to be lacking in many of our universities 
graduates. This is where the design studio fits in.

Design studio students are usually introduced to 
their first teamwork experience in the early years 
of their university education, usually as part of 
a research assignment required to prepare 
them for their design or planning project. In 
most cases, their teamwork is with colleagues 
of the same level, with little or no guidance or 
coaching from the instructor.  Many authors 
have enumerated conditions for success (Astin 
1991). Among the most salient are:
1) Prior experience in group work 
2) Proper design of the project by the faculty 
(poorly designed group learning can produce 
worse results than competitive approaches)
3) Inter-subjectivity (a shared understanding 
among group members of the work to be 
accomplished. The instructor is responsible for 
setting up the problem.) 

Types of Collaborative Learning Methods

Hard and Soft Collaborative Learning 
Techniques 
Peer-learning techniques provide opportunities 
that are both social and academic in nature. 
Collaborative activities in the studio vary 
according to the level of instructor intervention 

within student activity and structure. 

According to Cooper (1999), in a traditional 
collaborative group activity the instructor: sets up 
the problem; assigns a task with an outcome goal 
to each small group; gives the groups a set amount 
of time to complete the task; and then asks the 
group to share its results with other groups, the 
whole class, and the instructor. The students: form 
their own groups; select their leaders; organize and 
manage themselves. This is a “soft” collaboration 
approach. This requires less staff intervention, more 
self-dependence by the student, and promotes 
creativity in problem-solving. However, its successful 
implementation probably is better suited to a more 
sophisticated student with sufficient managerial 
skills and maturity. 

In contrast, Johnson and Johnson (1998) describe 
a more structured learning approach in which 
students are monitored much more closely by 
the instructor and require the instructor’s role in 
the design, implementation, and monitoring of 
the project. The instructor is required to introduce 
the project; assign students to groups of two 
to five members; give students the materials 
they need to complete the assignment; assign 
students roles; explain the task to the students 
and teach them any concepts or procedures; 
structure the cooperation among students; 
intervene when students do not understand 
the academic task or when there are problems 
in working together; evaluate the academic 
success of each student. This approach is 
“cooperative learning,” while the authors of the 
paper call it the “hard” collaboration approach. 
It is a process-oriented, methodical, and more 
formal form of collaborative learning. Student 
characteristics by this approach are believed 
to include positive interdependence, cognitive 
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development, and social development.

Vertical Studio Cooperation System 
The vertical studio is an element of peer-teaching 
collaborative learning that has been developed 
for application throughout the college. Barnes, 
(2008) describes the how Rhode Island School of 
Design has used the “Vertical Studio” system to 
challenge traditional, sequenced design studio 
organization by allowing students of various 
developmental and skill levels to interact and 
compete with one another in a topical, thesis-
based studio. According to Barnes (2008), 
several key components underpin the success 
of the vertical studio system. First is the belief 
that design education is not a linear process, 
but rather is experiential in nature. Second, a 
foundation level of training that clearly provides 
students with a mutually comprehensive core 
of values, skills, and techniques and nurtures 
motivation and independent thinking must 
be part of the system. Third, faculty must be 
willing to deal with students of varying levels 
of technical confidence in a single studio. And 
last, a sufficient number of meaningful studio 
choices that are both broad in topic and flexible 
in structure must be made available. 

In vertical studios the instructor:
• Introduces a studio theme and a multi-level 
project;
• Defines the sub-project component that 
each level is responsible for;
• Puts in place a grading mechanism that 
rewards vertical cooperation;
• Closely monitors cross-level progress to verify 
deliverables are handed over from seniors to 
juniors on time to begin their project.
• Evaluates the academic success of each 

student.
As for the students in vertical studios:
• Students of various developmental and skill 
levels interact and compete with one another 
• Form vertical groups with clear peer 
assignments.
• Each senior student has a junior apprentice  
• Each junior assists a senior.
Barnes (2008) concludes that any system that 
allows free choice does so at the expense of 
rigorous control. The vertical studio provides 
considerable freedom of choice, but with 
this freedom come some distinct limitations 
and new responsibilities for both faculty and 
student.

Methodology for Measuring the Impact of 
Collaborative Learning: Four Factor Model
The evaluation of a particular teamwork 
experiment needs to consider both content 
and context of the experiment. Many outside 
factors are thought to influence the ability of 
the design student to participate effectively in 
a group project. Among these factors is prior 
experience in group work (Colbeck, et al 2000); 
proper design of the project by the faculty; 
inter-subjectivity (a shared understanding 
among group members of the work to be 
accomplished); the instructor’s involvement in 
setting up the problem (Garcia, and Stinson, 
1990).

Also with the content of the experiment is 
student group interaction. A homogeneous 
and cooperative group is expected to perform 
better in a group assignment. The group’s 
internal factors have four main attributes 
including:  participation; interdepen¬dence; 
synthesis of information; and independence 



Archnet-IJAR, International Journal of Architectural Research - Volume 4 - Issues 2-3 - July and November 2010 

Integrating Multi-grade Collaborative Learning Pedagogy into Design Studios
A

YM
A

N
 M

O
HA

M
ED

 IS
M

A
IL

  A
N

D 
 M

O
N

A
 H

A
SS

A
N

 S
O

LI
M

A
N

 
206

(Thompson and Ku 2006). 

1. Par¬ticipation is the most basic requirement 
of a collaborative group because it is 
impossible to collaborate without individual 
contributions to problem solving. 
2. Inter¬dependence requires interaction 
between group members to bring about 
active responses to one another. 
3. Synthesis of information requires the product 
of collabo¬ration to reflect input from every 
group mem¬ber. 
4. Independent from the instructor means that 
whenever a question occurs, group members 
should attempt to collaborate with each other 
rather than turning to the instructor for answers.

The group’s performance on the projects is 
measured by the graded work by the instructors 
based on grading rubrics. The student’s attitude 
towards the experiment is calculated and ranked 
across participants as well as groups to determine 
their impression towards collaboration. Lastly, 
student reflections about the skills acquired 
were aggregated into categories and then 
collapsed into meaningful patterns to serve as 
the framework for discussion.

Based on the factors identified above and the 
literature review, the paper identified four main 
groups of effective variables and factors that 
dominate and affect the teamwork in university 
level education. These factors are:

Factor 1: Student Background
We measured students’ readiness for university 
level collaborative work. These factors could be 
tested individually or aggregated into a scale 
including such items as:
• family size
• age 

• location and type of primary and secondary 
education 
• pre-university experience in any type of 
collaborative work. 

Factor 2: First Group-Effect on individual
Some authors put emphasis of the first experience 
of group work and find it detrimental on future 
experiences. These factors include (Walker, C., 
& Angelo, T., 1998):
• impressions about the first university level 
experience, 
• student role as a leader or member (once a 
leader, always a leader) 
• group size 
• subject
• personal impression of its value. 
These factors could be tested individually or 
aggregated into a scale.

Factor 3: Last Group-Evaluation & Group 
Processing-Effect on individual. 
Summers et al (2005) developed a Group 
Processing Scale based on elements of successful 
group work. The measurement contained items 
designed to assess students’ perception of the 
effectiveness of group work on completion of a 
studio course that used group work. This scale 
included such items as: 
• evaluation fairness
• group members’ contribution 
• improved problem-solving skills. 

Factor 4: Evaluation of Multi-Grade 
Collaboration 
At this point, the evaluation covers:
• student’s attitude about the vertical studio 
• skills acquired 
• grade importance and evaluation 
• impressions about ways to improve the 
system (difference between group-building 
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skills and problem-solving skills). 

The Case of the Faculty of Environmental 
Design – KAU

The vertical studio as an element of peer-teaching 
collaborative learning has been developed 
for application throughout the college since 
2003/4. Two departments, Architecture and 
Urban Planning, have applied it but adopted 
various interpretations of the concept. The 
common theme that has transcended in both 
is the spatial co-existence of all four academic 
levels in the same open space. 

The Department of City and Regional Planning 
has formed four studios. Each studio has 2-3 
faculty members tutoring 40-50 students gathered 
around a single theme. Each student has his or 
her own private workspace within an open-
plan office space, shared with all three levels 
(in addition to the graduating class). Students 
live and work within the studio, so the studio is 
equipped with a kitchenette, outlets, wireless, 
sofas audio-visual equipment. Instructors meet 
officially during the 12 contact hours with their 
students in two weekly six-hour sessions. Each 
studio has a somewhat different interpretation 
of the vertical cooperation concept. These are 
best summarized in figure (1). 

As the figure shows, the tendency is definitely 
in favour of collaborative teamwork. However, 
some prefer to have a multi-level student 
arrangement of the team while others use single-
level teams. These variations help explain the 
findings. The study samples consist of 85 students 
from the department of Urban and Regional 
Planning. Their basic data are summarized in 
the graphs below. Their ages cover the whole 

four-year program while the bulk is on the last 
three years where they have higher exposure 
to teamwork. Their mean GPA is 3.5 and their 
mean last studio grade is 86.3.

Figure 1: Studio arrangement distribution. (Source: 
Authors).

Figure 2: Age frequency distribution of the sample. 
(Source: Authors). 
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Research Findings
Skills Acquired
Students listed a large number of positive and 
negative skills that they acquire during both 
horizontal and vertical studios. These skills 

were grouped under four major categories: 
management, behavioral, social, and design 
skills. The main differences are shown in figures 
5 and 6. 

It would seem that the most significant 
contribution of the vertical team arrangement-
-in the opinion of the students--is design skills. 

Figure 4: Design studio grade frequency distribution. 
(Source: Authors). 

Figure 3: GPA frequency distribution of the sample. 
(Source: Authors). 

Figures (5,6) Comparison of team-acquired skills between 
the horizontal and vertical design studio. (Source: 
Authors).
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Students find that having senior students in the 
team helps more junior students deal more 
efficiently with design problems, software, and 
fieldwork. This helps develop a positive peer-
learning attitude and probably less time is used 
socializing. The horizontal team arrangement 
however has students invest a significant amount 
of time on social and managerial aspects, 
helps them interact with students of their same 
age, and make friends. However, it may also 
be easier to develop dependency (laziness) 
especially with large groups and ineffective 
management.

Correlation among Variables
From both parametric and non-parametric 
correlation results, it is clear that the student’s 
GPA and design studio grade is positively 
associated with their total number of leadership 
in teams. The more elders and young cooperate 
with their team-members, the more skills they 
acquire and the fewer disputes that erupt. 
Team-players (in the opinion of their partners) 
perform better in terms of GPA and Design 
Grade. They perform better even if they have 
more previous experience in leadership. 
However, what is not clear is the impact of high 
school experience in teamwork on either their 
university performance or success of the team 
(number of disputes). This goes on to imply that 
even if the upbringing of design students had 
no team-building and working skills, it is not to 
late to build them in college. Strong association 
between studio grade and team player is an 
encouraging and healthy indicator that some 
form of group-thinking could be tested with less 
fear of its affect on the student’s performance.  

Final Preference
Overall, the final preference is in favor of 
the vertical studio. Unfortunately, within URP 

students, the students own interpretation of 
the experience is yet inconclusive. They are 
evenly split between favoring the vertical and 
horizontal team arrangement, with the majority 
still undecided. The arrangement in URP is more 
towards the formal multi-level integration of 
teams (figure above). An instrumental factor is 
the impression of the instructor’s capacity to deal 
with the student. Respondents feel it’s more, by 
about 15% in the vertical arrangement.

Figure 7: Responses to impression about the instructors’ 
capacity to deal with vertical studio students. (Source: 
Authors).

Figure 8: Studio type final preference of all students.
(Source: Authors).
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Conclusions
This paper described and evaluated student-to-
student (peer) learning through the innovative 
transformation of traditional single-level design 
studio into an all-level combined design 
studio. The impressions, skills acquired, and the 
efficiency of the produced project in comparison 
with those produced in a traditional design 
competitive class reveal a significant variation 
in the skills learnt by each. Whereas the vertical 
arrangement helps develop more design skills, 
horizontal teams excel in managerial skills. 
Previous high school and primary education 
type did not show a significant impact on the 
performance of students in teams. Vertical 
studios appear to be more adapted to the types 
of projects in architecture design whereas in 
URP the results are inconclusive. The findings are 
limited to the context of single-sex education 
of KSA, and it is advisable to test the findings in 

other multi-sex education in other parts of the 
Arab world. 

Currently, the incorporation of teamwork into 
the design process became a very important 
approach in enhancing the design studios 
in the schools of architecture, planning, and 
environmental design, as this approach 
formulates a very beneficial means of 
interaction with the global challenges in the 
profession practice. This type of collaborative 
learning incorporated in the vertical design 
studio pedagogy helps the students with 
better learning and by positively developing 
their potentials and skills that are needed for 
confronting the present and future challenges 
of the design profession. 

The evaluation of a particular teamwork 
experiment needs to consider both content 
and context of the experiment. Many outside 
factors and variables are thought to influence 
the ability of the student to design and to 
participate effectively in a team project. The 
paper identified four main groups of effective 
variables and factors that dominate and affect 
the teamwork in university level education. 
Also it determined its impacts and importance 
levels. 

In conclusion, this paper provides a validation 
of measurement factors and variables to a 
type of collaborative learning that was applied 
in the context of transforming the traditional 
single-level design studio into an multi-level 
combined studio (vertical studio). It shows the 
impacts of social and cultural factors affecting 
the teamwork process, performance, and 
evaluation. These factors, when considered in 
planning the design studio, could enhance the 

Figure 9: Studio type final preference of URP students. 
(Source: Authors).
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design pedagogy and products in schools of 
design and planning.
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Table 1: Correlation 
among Variables 
and Impact Level on 
Collaborative Learning 
in Design Studios. 
(Source: Authors).
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Table 2: URP and 
NON-URP Parametric 
Correlation Results. 
(Source: Authors).
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Table 3: Horizontal 
and Vertical Skills 
Percentage. (Source: 
Authors).
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