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Abstract
The national qualification framework of a country requires a certain level of knowledge and
complexity of skills for an academic degree to be recognized. For architectural programs,
student workload is heavy on design courses. Therefore, each course must be carefully
developed to ensure that students are not overloaded. Teaching and learning strategies have
different implications for courses, which occasionally result in overloading the students. This
research aims to study the three main pillars of teaching and learning strategies for each design
phase in pedagogic design studios. The most appropriate model for each teaching and learning
strategy, including a set of the three main pillars, is then identified for each design phase. A
practical strategy for managing design studios is also determined. The aforementioned three
pillars are as follows: teaching and learning methods, assigned tasks or study aspects, and
design communication techniques. Two research methods, namely, a literature review and a
survey among design educators, are adopted. The literature review examines aspects that
contribute to the design process and its phases, teaching methods, design skills, communication
methods, and studio management strategies. On the basis of the literature review, the
background of developments and practices in the design education process are used as
constructive tools to develop the survey for design educators. Through the survey, the pillars
of teaching and learning strategies that are frequently practiced in design studios are
evaluated. Results of this study are classified into three ranks using the nature break
classification method for numerical values. Subsequently, three priority models that correspond
to teaching and learning strategies, as well as to the required skills and capabilities, are
established. A group-based strategy with an interdisciplinary approach is also determined to be
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the most suitable technique for managing the pedagogy of architectural design studios to
achieve holistic designs.
& 2017 The Authors. Production and hosting by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Many scholars have explored approaches to enhance the
performance of learners in design studios, but only a few
have compared digital rendering with manual rendering as
presentation methods. This study focuses on the importance
of teaching methods in delivering the educational aspects of
tasks assigned to produce holistic design and presentation
techniques. Teaching methods enable design educators to
prepare a course syllabus for the semester that does not only
provide a comprehensive approach to the design process but
is also aligned with national standards for student workload.

The national qualification framework (NQF) of many coun-
tries requires a certain level of knowledge and complexity of
skills for academic degrees. In Bahrain, the NQF level for a
bachelor's degree is 7, whereas the notion hours-to-credit ratio
is 10:1, according to the National Authority of Qualifications
and Quality Assurance for Education and Training (NAQQAET,
2015). In Qatar, the notion hours-to-credit ratio is 15:1
(Grainger et al., 2012). Credit is based on the English credit
system, whereas notion hours is the total time (in hours)
required by a student to complete all learning activities
(NAQQAET, 2015), including lectures, studio and lab works,
assignments, and assessments. The total notion hours is derived
from the student workload. Thus, students who enroll in four to
five courses every semester have a maximum workload of
approximately 18 credit hours. Student workload is computed
as (18� 4� 10:15)=720, which is equivalent to 1080 h/seme-
ster or an average of 900 h for every 18 credit hours. Student
workload is further distributed over 14 weeks at 5 working days
each, which is approximately 12.8 h/day. In the same manner,
the average student workload for a design course with 6 credit
hours is (6 credits hours � 4 credit points � 12.5 average
notion ratio)/(14 weeks/semester) =21.5 h/week.

The preceding computation suggests that students are over-
loaded, which negatively affects the design process in design
studios that cannot adequately implement teaching and learning
strategies, particularly during short semesters. In such situation,
design educators may have insufficient time to implement all
their teaching methods. Consequently, students also do not have
sufficient time to develop, enhance, and produce holistic
designs. Under the current setup of the educational system,
implementing various teaching and learning strategies, pursuing
different teaching methods, and assigning holistic tasks to
design learners are impossible to accomplish.

2. Literature review

2.1. Phases of the design process

All design processes follow a schematic structure, as in the
case of architectural design, which undergoes a distinct
process. However, even if one design phase serves as the

basis for the subsequent phases, design is not a linear
process by itself. A designer typically moves back and forth
across different phases (Brian, 2005). Such movement
allows a designer to review and modify the information
collected during the programming phase to enable brain-
storming of new ideas and analysis of established ideas
during the schematic design phase. Consequently, ideas are
enhanced based on the feedback made to the design
solutions during the design development phase, while
keeping in mind that these design solutions may still be
modified during the construction of documents phase. In
practice, these four design phases overlap with one another,
as shown in Fig. 1. That is, the designer moves back and
forth in between two cascaded phases to develop and
enhance design information and ideas, as well as to seek
solutions for and address problems (LBBA, 2012).

Collidge (2013) stressed that the architectural design
process must achieve objectives in order of priority. The
first objective, i.e., the highest of all priorities, is to
produce the main design solution. Subsequently, the details
of the main solution should complement significant issues
and ideas. Without this approach, the design outcome would
be a random collection of inappropriate decisions (Collidge,
2013). The traditional arrangement of the main design
phases are as follows: predesign, schematic design, design
development, and construction of documents phases. None-
theless, each design project may undergo a particular
arrangement of phases and design processes depending on
its objectives and priorities.

2.2. Aspects of the design process

2.2.1. Creativity
Creativity is defined as the capacity to produce numerous
ideas with the highest level of originality (Weisberg, 2006);
it is the starting point for learning and knowledge
(Kahvecioglu, 2007). Creativity is one of the most important
aspects of design-based projects (i.e., “creativity has been
at the heart of the business”) (Amabilie and Khaire, 2008).
Many scholars have stressed the importance of creativity in
the modern design business (Jeanes, 2006). Creativity is
present in all design situations, particularly in the fields of
architecture, interior design, graphic design, landscape
architecture, and industrial design (Lawson, 1997; Portillo,
2002). Design studios typically apply two methodologies to
assess or measure creativity. The first approach involves the
creator recording or speaking aloud to explain creative
ideas (Lawson, 1997), whereas the second approach involves
analyzing drawings and gestures (Krueger and Cross, 2006).
The former, which requires several skills, is difficult for
students, as neither drawings nor gestures alone can fully
measure the steps taken during the creativity process
(Huber et al., 2012). As a general rule, literal and symbolic
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