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 Current architecture studios are missing an important phase 
in the education process, which is constructing the students’ 
conceptual ideas on a real physical scale. The design-build 
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discussing a design project case study carried out by the 
Masters of Architecture design programme students at Beirut 
Arab University, who have built prototype units for refugees 
on a 1:1 scale.  
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INTRODUCTION  
 

‘Imagine you are living inside a refugee unit: how would you feel?’ This was the first question 
that came to my mind when I first saw a television report about refugees in the Arab world in 
2014, based on the Syrian refugee crisis. The question is too difficult to be answered 
hypothetically, as it is not just about ‘living in’ or ‘designing’ a unit; it is a result of cumulative 
events that have led to this situation. It is much harder to move this question to a design 
project in the educational field of architecture design studios. In order to do so, the 
architectural students have to interact with real stakeholders, understand their needs, and 
construct and feel the living space of their proposed design with an actual scale of 1:1, using 
appropriate construction methods and available local materials with an appropriate low 
budget.  

This paper aims to examine the effectiveness of using design-build (DB) as an educational 
method, since it links three main domains in the field of architectural education – research, 
design, and building the designed project – all practised together at first hand by the 
students. The last practice is almost completely missing from the majority of the architectural 
curriculum, and it should not be mistaken for model-making courses, summer training or 
internships. This process of design and construct is under full academic supervision. The 
following section describes the literature review relating to the design-build method. The 
main case study is one of two prototypes of refugee units constructed by the Masters of 
Architecture (M.Arch) students at the Beirut Arab University (BAU) during the academic year 
2015–2016. The DB method was applied to their projects, highlighting the problems of 
implementation and the methods of application, and considering different aspects of spatial 
configuration, culture, economics, environment and appropriate construction methods for 
use. 

LITERATURE REVIEW  
 

Historically, architectural design and construction were carried out by the same person, who 
was educated as the master builder and was responsible for the entire building/project, from 
the sketch design and selecting appropriate construction methods and materials, to 
supervising the craftsmen; an example would be the architecture of great cathedrals in 
medieval times. Until recently, and due to the rapid changes in building technology, theory 
(design) and practice (construction) no longer have the same weight in architectural 
education, leading to an apparent gap between theory and practice  (Carpenter, 2012; 
Carpenter & Schlemmer, 2015). 

Harriss criticises the traditional school of thought in design:  ‘… the fiction-driven scenarios 
tested in architecture school design studios can lack industrial worldliness and do not equip 
students to situate their creative thinking within more practicable, executable contexts’ 
(Harriss, 2012). He also highlights the benefits of the ‘live project’ as a form of pedagogy: 
‘…[this] also bridges the gap between academia and industry by blending the pursuit of 
knowledge with the pursuit of real world application too’ (Harriss, 2012). The term ‘live 
project’ involves a community-situated design response to real-time challenges or community 
problems in the model of a DB design studio, teaching in order to gain more architectural 
practice (Salama, 2015). To define design-build, as stated by Canizaro, ‘… it is a 
pedagogical alternative to the theoretical, desk-based, and media-driven (drawings, models, 
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digital models) design process commonly featured in design schools’ (Canizaro, 2012). 
Therefore, the students gain experience from constructing by their hand; transferable 
knowledge from their peers, since it is a teamwork project; from their instructors in a 
multidisciplinary environment; from material suppliers; and from real clients. 

Design-build (DB) is not a completely new method in architectural education; its roots began 
back with the Bauhaus school, which was established by Walter Gropius in 1919, and the 
first noted design-build studios were initiated by Charles Moore in 1922 at the University of 
Oregon (Salama, 2015). However, previous individual attempts took place in the 19th century 
by John Ruskin, and later by Booker T. Washington, through involving the students in real 
community service projects (Canizaro, 2012). The design-build pedagogy fundamentally 
alters the relationship between the four stakeholders of buildings: designers, constructors, 
people who inhabit them and decision-makers. This method motivates and fosters students’ 
experience in education and in practice (Hinson, 2007; Salama, 2015).  

Industrial design and mass production were the main pedagogical focuses that shaped 
architectural education at that time (Carpenter, 2014). Within the past two decades, the focus 
has shifted and DB programmes have become integrated into academic architectural 
education (Rice-Woytowick, 2011). Currently, the full potential of the intensive relationship 
between designing and building is fully recognised in digital fabrication and technologies that 
are used excessively as the current trend in most architectural postgraduate education 
programmes. 

Most DB educational programmes can fit, according to William Carpenter, into two 
categories: traditional full-scale models or digitally crafted segments (Carpenter, 2014). Both 
of these embed ‘learning-by-doing’ techniques, since the student is facing a real challenge 
and constructing a real scale model that demonstrates his/her design decision with no 
misunderstanding or miscommunication between the student and their outcome product, on 
the one side, or the student and evaluators, from the other side. This process enhances the 
student’s capability of working as part of a collaborating team, facing design and construction 
problems, managing finances and communicating with real clients (Carpenter & Schlemmer, 
2015). In addition, DB should enable the students to work with other disciplines (Altomonte, 
2012).  This last point, the trans-disciplinary approach, has gradually come to be considered 
as one of the main educational methods in architectural design studios, where multiple topics 
considering sustainable and environmental awareness, social responsibility and other related 
issues are increasingly becoming of significance (Nikezić & Marković, 2015).  

Another classification for the DB method is by introducing four distinct approaches of DB: 
experimental (testing an idea or technology); inhabitable (a piece of work for the community); 
prototypical (an idea built in a laboratory situation); and, finally, generative (an experimental 
project that does not necessarily signify the finality of a given project) (Christenson & 
Srivastava, 2005; Voulgarelis, 2012). The previous classifications were based on either the 
DB outcome product or the process of work (approach) but not the specific reasons for 
architectural schools to adopt this approach. Canizaro has investigated eight different 
programme intentions (Canizaro, 2012): for construction experience; as a form of community 
service; as training for professional practice; as a critique of academia; to enhance 
awareness of place; to enhance collaborative skills; to explore new methods of project 
delivery; and to explore materials and materiality. 

DB as a pedagogical method has been used in the advanced design studios at the Masters 
programme at BAU-Tripoli Campus for three years (see Figure 1) and has also been tested 
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in the undergraduate execution courses (see Figure 2). The school’s main intention was 
focused on two points from Canizaro’s classifications: construction experience and form of 
community service. The three-year cycle of using DB in M. Arch focused on the following 
problems: refugee shelters (responding to the Syrian refugee crisis in Tripoli); street vendor 
units (responding to the evacuation by force of the informal street vendors at Tripoli’s 
waterfront); and post-occupancy audits in administrative buildings (responding to the high 
levels of electrical consumption in a city that has electricity problems). 

The main case study of this paper is a traditional, full-scale model, which acquires properties 
from both experimental and inhabitable DB classifications. It is experimental in the sense that 
the students test an improved space design for a refugee shelter unit, in addition to testing a 
new construction fixation and the environmental responsiveness of the shelter unit’s skin. It 
can be considered inhabitable as the entire idea has been obtained from the current 
community needs in Lebanon. 

Figure 1: illustrates the street venders’ units designed by the M.Arch students in the 
academic year 2016- 2017 (Source: Authors). 
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Figure 2: shows the outcome of the DB method in an undergraduate course: execution design (level 3) 
for the academic year 2016-2017. One of the seating units uses cycling activity to generate electricity 

that could charge mobile phones (lower image) (Source: Authors). 

 

ENGAGING WITH THE COMMUNITY USING THE DB METHOD 

As mentioned earlier, the idea of the course requirements emerged from two issues related 
to the local community. First, the current community is facing the profound and enduring 
problem of the Syrian refugee influx in Lebanon. This problem entails cumulative economic, 
social and security consequences, considering that Lebanon, a country of four million people, 
is receiving more than 36% of the Syrian refugees in the region – representing over one 
million refugees from Syria – adding to a pre-existing Palestinian refugee population of 
280,000. Refugees now make up over one fifth of the population in Lebanon (UNHCR, 
2017). Second, the course aimed at getting the students to become more engaged with their 
society, showing more possibilities for contributing, with a small-scale project that could be 
constructed on a real scale as their own form of practice (Sokol, 2008). 

There are a number of restrictions in the shelter unit design, including the form, size, 
function, materials, cost and usage. The first constraint is the design regulation; due to a 
political stand, there are no formal Syrian camps in Lebanon as part of the government’s 
policy to prevent camps from becoming permanent settlements as the case of Palestinian 
camps. Therefore, all shelter units should be constructed on site without permanent fixation, 
using light materials in construction in addition to limited square metres per person. These 
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limitations affect the environmental conditions inside the unit. The materials and methods of 
construction constitute the second most important constraint; minimum unskilled labour 
should be required in building the unit, to minimise costs and to allow the refugees to help 
each other without any prior construction knowledge. In addition, the material used should be 
from the local market, in order to minimise the financial costs and transportation in the 
construction phase – which represents the third and most important aspect. The cost of the 
unit is expensive compared to the refugees’ ability to rent or the Non-Governmental 
Organisations’ (NGOs) ability to supply. From an interview with one of the families in Al 
Menieh Camp (Dannieh governorate) in northern Lebanon, the cost of the current shelter unit 
is 450,000 L.L, which is equivalent to $300, and the cost of renting per month is 150,000 L.L. 
($100); see Figure 3, which shows the current tent units, which could not sustain an 
appropriate temporary space to live in. 

 

Figure 3: shows the main entrance of Mania camp at northern Lebanon. On the right-hand side is the 
refugee tents (units) (Source: Authors). 

Six M.Arch students cooperated in fulfilling this task for the advanced design studio course 
using the DB method. The course duration was one academic year, distributed in two 
semesters. Four other M.Arch courses were linked to the design studio in order to increase 
the integration between courses and to enrich the students’ experience and concentration on 
one main DB task. The first semester was spent purely investigating the design problem for 
each student, and understanding the refugees’ needs by experiencing their living conditions 
and discussing their necessities through a designed semi-open questionnaire, in addition to 
reviewing similar case studies in developed and developing countries. This process helped in 
analysing the current conditions, establishing design strategies, testing the hypothesis, 
simulating the design alternatives, setting execution drawings, and cost management for the 
shelter unit. The students extended their ideas to explore gathering the units as a cluster 
and, if needed, how these clusters would form a refugee camp with all its necessary facilities. 

The second semester was devoted to building a real scale refugee unit. The first exercise 
involved combining forces to choose two effective designs from the six proposals, based on 
a point selection method established from the questionnaire results and the literature review. 
Moreover, this was necessary to finalise the design and construction drawings for the units. 
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In this process, the students learned to work effectively in groups and to deal with other 
engineering disciplines, such as civil engineering, to calculate the appropriate cross-section 
of the steel frames and to select the pipe’s cross-sections. See Table 1 for the timeline of the 
DB requirements flow across the two semesters. 

Table 1: shows the main tasks, the methods used and the expected outcome for each task (Source: 
Authors). 

Type of 
task Task Methods used Outcome 

First academic semester (Fall): 15 weeks 
GW 
(3) 
weeks 

Case studies: 
- cases in Europe 
(developed countries) and 
how they are dealing with 
it 
- cases in developing 
countries (not including 
Lebanon at this stage) 

Relevant analysis for case studies, considering 
the following points: 
- spatial configuration of the layout  
- social problems  
- culture-related problems 
- economic-related problems  
- environmental problems  
- unit design  

Methods of dealing with 
refugee crises:  
- selected indicators 
- define the main 
stakeholders 
 

GW 
(4) 
weeks 

Understanding the needs 
of different stakeholders: 
- the decision-makers 
- the refugees 
- inhabitants living near 
the camps 

- Mixture between open and closed questions; 
The questionnaire was designed based on a 
matrix that fulfils all the research objectives 
- Field survey and observation 

- The best unit size/ volume  
- The needs of refugee 
families inside the unit 
- Environmental needs 
- Structural needs 
- Socio-cultural needs 
 

IW 
(8) 
weeks 

Initial design for the 
proposed unit, considering 
how it might form a cluster 
of units and the group of 
clusters form a 
hypothetical camp 

Sketching and simulation tools to simulate: 
- spatial configuration (space syntax methods) 
- environmental performance of the unit (thermal, 
lighting, skin analysis and other related issues) 
(Simulating software) 
- building different physical models  
 

- Unit design 
- Bill of quantities for 
construction 
- Working drawings 
- Written report about the 
suggested design 

Second academic semester (Spring): 15 weeks 
GW 
(2) 
weeks 

Select two units only as 
prototypes to build in real 
scale 1:1 

- Point system analysis considering economic 
factors, construction methods and other related 
factors 
- Triangulation method of analysis based on 
previously collected data such as:  
a. previous questionnaire (stakeholders)  
b. benchmark (case studies)  
c. international regulations regarding the size and 
minimum human environmental requirements 
 

Two enhanced and modified 
units; see Figure 5 (A & B) 

GW 
(2) 
weeks 

Test the two prototypes - Unit size (function and volume) 
- Material & suppliers availability in Lebanon 
- General construction methods, techniques and 
requirements 
- Check the electricity requirements 
- Check the sanitation requirements 
- Check the fixed inner furniture requirements 
 

- Written report about the 
performance of the designed 
units 
- Sketch design 

GW 
(1) 
week 

Workshop drawings - Consulting civil engineers for the structure 
system 
- Project managing for the unit 
- Searching for suitable construction materials 
and construction methods 

- Project-managing schedule 
- Workshop – detailed 
drawings 
- Bill of quantities and 
detailed price list of the 
materials   
 

GW 
(9) 
weeks 

Building the two 
prototypes in real scale 
1:1 

- Site construction inside the BAU Tripoli 
Campus (duration five weeks) 

Two prototypes in real scale 
1:1 

GW 
(1) 
week 

Comparison between the 
real project outcome and 
the simulated/estimated 
research 

- As-built drawings versus the workshop 
drawings 
- Budget estimated versus real cost  
- Environmental simulation versus real 
measurements 
 

Write final report 

* GW = group work; IW = individual work Two prototypes; see Figure 
5 
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The final two prototypes had different concepts and constructional ideas, which emerged 
from specific interests in the refugees’ needs and the surrounding context situation. The first 
case was designed to serve the minimum construction time needed for emergency situations 
(see Figure 4 (A)), while the second represented a more durable prototype, which stands 
longer on site for more stable situations (see Figure 4 (B)). These classifications were carried 
out according to the Red Cross (IFRC, 2013). The latter prototype will be discussed further 
as the main case study in this paper. 

 

Figure 4: (A) and (B) show the first and second prototypes’ structure system and the final outcomes 
(Source: Authors). 

 

REFUGEE SHELTER PROTOTYPE AS A CASE STUDY OF DB 

This prototype was designed to be a transitional shelter (based on the International Red 
Cross classification for shelters). Transitional shelters take a longer time to build than 
emergency shelters, have a longer life expectancy and can be adjusted to become a durable 
residence. 

Refugee needs from the questionnaire  
In order to reach a design solution that meets the needs of refugees, the design team visited 
one of the refugee camps located in north Lebanon, and, through observation and a 
questionnaire, the main needs were recognised as being as follows: 

• Thermal comfort: The visited shelters have extreme temperatures in summer and 
winter, which affects the quality of life of the refugees and adds strain to their 
limited resources in terms of providing heating or cooling methods. This problem 
is due to the type of material used in the shelters and the design of the units 
themselves. 
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• Maintenance costs: The shelters need maintenance at a six-month interval and, in 
most cases, the refugees are paying these costs. 

• Water penetration: In the winter season, the camps are flooded with water, and 
with the shelter floors not being raised, the furniture becomes damaged, and 
mould growth causes a health threat to the shelter residents. 

• Hygiene: The shelters are separated from the washing facilities (latrines and 
water taps) to maintain hygiene within the camp, but using them during the night 
is a problem for women and girls who are far from the shelters. In addition, the 
refugees are using their shelters to shower inside with poor water drainage. 

• Space flexibility: The allocated area for each family is rather small. Large families 
have to join two or more tents to accommodate their needs, and the limited space 
needs to be adjusted according to the time of use. 

• Social and cultural needs: The shelters do not offer privacy to the family (thin 
fabric walls), and the inside needs to be separated to allocate private spaces for 
both genders. Moreover, some refugees have shown resourcefulness in using 
their shelters to generate an income by starting a small business. 

Key design idea 
Based on the visit to the camp, the design team wanted to focus on empowering the 
refugees – that is, allowing the refugees to be the main part in their aid plan. The 
resourcefulness the refugees showed in solving their problems with the little they had was 
the principal inspiration behind the main design idea: offering a shelter that empowers the 
refugees in its construction and usage. All design decisions were carefully studied to enable 
them to be constructed through non-skilled labour, with no need for technology to assemble 
the shelter. Moreover, the focus of the design team was to choose locally available material 
to minimise the material transportation costs. Upon studying various shelter case studies, the 
design team set out a modular design and chose to use sand as a main construction 
element, due to it being abundant, locally available, hygienic and having thermal insulation 
properties. 

Construction idea 
The initial design proposal was to use scaffolding for the structure, with the proposal of a wall 
construction system that involved the use of steel and wire mesh to contain the sand. 
However, upon scoping the local market, the available scaffolding units were not convenient 
for creating the proposed modular design that could be easily expanded. Therefore, the team 
searched for an alternative solution for the main structure, where the main requirement was a 
system that could be assembled with minimum tools and skills, that was available on 
demand, that could be reused, and that helped in the modular design. Galvanised steel pipes 
met all the design criteria, so they were chosen as the main structure for the shelter. 
Moreover, the proposed wall system needed further reductions in the cost, and it required 
being simplified and the wall width being minimised. Discussions among the designer and 
supervisors, along with visits to the local market, helped the team to develop a wall system 
that involved the use of fabric and polyvinyl chloride (PVC) pipes to contain the sand used for 
insulation. The construction system for the wall was tested on small samples to ensure its 
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efficiency, and changes were made accordingly to reach the best solution; see Figure 5 (A & 
B). 

 

Figure 5: demonstrates the construction phases of the refugee prototype: (A) highlights 
the plan with a drawing scale 1:1 then constructing the base of the unit; (B) represents 
the structure preparation using the steel pipes and their fixation to the base; (C) shows 

the wall preparation and fixation to the structure; (D) illustrates the floor and ceiling 
preparations; finally (E) shows the suggested interior flexible furniture (Source: Authors). 
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After setting out the main design ideas and preliminary design drawings, the team tested the 
suggested shelter areas by drawing a 1:1 floor plan. This exercise helped to visually assess 
the efficiency of the allocated 3.5 m2 area per person. Drawing the plan on a 1:1 scale 
allowed the team to move around the plan and evaluate the personal comfort in using the 
space at such proportions, as well as review the location of openings and how they affect the 
distribution of furniture and test the furniture proposal for optimum space efficiency. As a 
result of this exercise, the team adjusted the dimensions of the unit, which were calculated 
based on the dimensions of the steel pipes to be used for the structure (to minimise the 
waste); see Figure 5 (A). 

The previously prepared shop drawings were finalised according to the area and sample 
testing. Suppliers were contacted to agree the price offers, and the construction ideas were 
discussed with them in order to gain their input in developing the construction ideas and 
whether they could be simplified. This discussion with the suppliers was essential to test 
whether the construction steps would be easy to teach to refugees so that they could build 
their own shelters; see Figure 6 for a summary of the unit information. 

Figure 6:  highlights the designed unit specifications and cost (Source: Authors). 

Limitations during the construction phase 
DB is a challenging approach especially in the construction phase. It is the novel part for both 
the instructors and the students. Bruce Lonnman addressed one of the important problems, 
which is the availability of fund that can downsize the project to match the budget (Lonnman, 
2010). This problem was facing our students as well, as there were no available funding to 
their shelter unit, as a result two prototypes were selected as mentioned earlier from six 
designs.  

The construction phase began in April after waiting for the rainy months to pass, and the 
deadline for the project submission was at the beginning of June, giving the team nine weeks 
to finalise the prototype. This short time limit caused certain decisions to be disregarded, 
since testing them required more time. In addition, delay from the suppliers in providing 
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certain items did not allow for the efficient use of the available time. On top of this, some 
items were delivered with poor quality, so the team needed to come up with solutions to fix 
what was available instead of ordering new supplies. Moreover, all the construction steps for 
the shelter and the interior furniture were carried out by the design team or with the help of 
undergraduate students in the faculty. This caused simple tasks to take some time at the 
beginning, but they were carried out faster once the technique became systematic. 
Furthermore, the furniture prototype was not perfected; it had some flaws that needed further 
enhancement. Finally, the shelter prototype was constructed on campus at the university in a 
semi-covered area, which prevented the team from evaluating the environmental 
performance of the shelter to compare it with the simulation results. 

Lessons learned 
By reviewing the five issues and challenges of DB that was raised by Canizaro: collegial 
resistance; administrative and institutional resistance, student resistance, equipment and 
facilities; and quality of work (Canizaro, 2012), it is obvious that they are universal 
challenges. The following lessons were learned from this experience of using the DB method 
and Canizaro’s challenges. These can be discussed according to the main beneficiaries of 
the project, as follows: 

 - The students’ feedback; 
 - Instructors’ experience in using the DB method; 
 - The local community’s reaction to the outcome of this method; 
 - Operational criteria for evaluation. 
 

The DB method was a completely new approach for the students. They were used to 
finishing projects on paper and using conceptual models, even those with detailed 
constructed parts. However, with real scale constructed projects, new challenges emerged, 
as mentioned earlier regarding economic factors, material suppliers, time management, 
construction details and managing teamwork effectively. Dealing with the inner physical 
space was different from what had been designed on paper, as new ideas were suggested 
for the interior furniture in order to use the spaces well once the space was actually 
constructed. This reaction answers the very first question addressed in the introduction of 
this paper: ‘Imagine you are living inside a refugee unit: how would you feel?’ At the end-of-
year discussion, the students mentioned that they had learned effectively from this method, 
and that it added a lot to their experience. It was the first time that some of the students had 
the opportunity to construct real-scale projects. However, their main problems were time 
management for construction and finding funds to construct their prototype within an 
appropriate budget. The latter problem turned out to be an administrative problem as well, in 
the sense of student recruitment for the M. Arch programme. The lack of funding for the 
construction phase prevented a number of students from enrolling in this programme, despite 
their interest. 

This method was a challenge for the instructors. Guiding the students through the design 
process was not as difficult as in a typical design studio; however, when moving towards 
selecting real materials from the local market for construction and the finer working details, 
this became the most difficult part at which to guide. Coordination with other courses and 
disciplines was needed to be sure that the outcome product would work efficiently at 
construction, environmental and social scales. 
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Managing the time was essential in constructing the two prototypes. The studies and 
preparations would not have made a difference if the outcome was simply drawings and not 
the real physical model. There was more than one constraint in this process: the time 
available from the instructors to follow up the building process and the uncontrollable time of 
the material and/or the construction suppliers, in addition to the need to have co-workers to 
help in the construction process. This last point was overcome by using the help of 
undergraduate students to assist their colleagues. 

In recent research, including the community in the design projects that are related to them 
has been highly appreciated (Nikezić & Marković, 2015). However, in this project, the 
dilemma was designing and constructing for refugees with different needs and socio-cultural 
backgrounds, with the need to interact with them to know their needs. As mentioned 
previously, a questionnaire was prepared and designed for the three stakeholders. The most 
important questionnaire was for the refugees. They welcomed the questions with great 
hospitality and guided the students through their daily activities. 

Formally, two Lebanese Ministers visited the refugee prototypes; however, the main 
professional interest was from the technical office of the UNHCR (United Nations High 
Commissioner for Refugees) in Beirut, who visited the project and invited the two groups to 
their biannual National Shelter Workgroup meeting with other regional representatives. 
Technical details and methods of construction were the two main points of discussion, in 
addition to the unit fees in general, compared to the currently used shelters for refugees. The 
two prototypes has won national and international competitions. The detailed project in this 
paper has won the MIT Pan Arab innovate for refugees competition in Jordon 2018. 

A DB project can improve educational experience as it fulfils the three main roles of 
architectural education: the ability of design, selecting construction methods and materials, 
and evaluating the final product. Based on the above assertion, this project’s success was 
difficult to measure, and measurement was altered throughout this project until it settled on 
the monitoring of the following points by the instructors throughout the different stages of the 
project (during the two academic semesters): 

• Select the appropriate design approach that fulfils the users’ needs; 
• Complete the project on time, considering the quality of the product (structure and 

material finishes); 
• Comparison between the design/simulation process and the constructed unit 

outcome (accepting both success and failure results); 
• Work effectively within the team; 
• Ability to work with other disciplines/courses; 
• Ability to make appropriate decisions and evaluate alternative solutions; 
• Ability to present the students’ work (design/built product) to different 

stakeholders. 
 

The third and last points are the most important stages in terms of improving the educational 
experience; this issue was highlighted through the online questionnaire given to two different 
groups of M. Arch graduates and instructors from the academic years 2015–2016 and 2016–
2017 for two different project themes at BAU. A comparison between the real outcome and 
the simulated or estimated stages is extremely important to the architecture student, as size-
scaled models are not sufficient for understanding or testing the project outcome effectively. 
Failure or results that do not match with the simulation process are both acceptable as they 



                     
International Journal of Architectural Research                                       
            
  Nabil Mohareb, Sara Maassarani                                   

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (146-161) – Regular Section 
 

     

 Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License. 

 

159 

enable the student to learn and analyse the reasons; these are important crucibles of 
process learning, as design education is experimental (Gaber, 2014). In addition, the ability 
to present the project to different stakeholders, and not just to their peers or members of the 
same field, enhances the students’ communication and presentation skills, which could 
change according to the level of education or interest of the audience. This particular skill in 
architectural education is available in the initial stages but is missing when presenting the 
final product, which is mostly to jury members of the same field or to the media. 
 

CONCLUSION AND RECOMMENDATIONS 

Although these were postgraduate students and they should be more independent, the level 
of intervention with the students’ work was not less, but simply deviated to another method, 
which was at consultancy level. The set was planned as if the students were the owners of 
an office tasked with designing and constructing the refugee units, and the instructors were 
to assist as consultancy professionals. Since the design included multiple aspects, such as 
environmental, spatial, construction, time management and other issues, it was eventually 
necessary to have close cooperation with other engineering fields, such as civil, mechanical 
and electrical engineering instructors.  

The real scale constructed projects revealed the need to teach construction courses using 
different methods. Teaching working details without constructing an appropriate scaled 
model is meaningless to the students; even the three-dimensional drawings are not enough 
to enable them to know whether this detail would work in real situations or not. In the two 
prototypes discussed above, the details were changed more than once after they had been 
tested in the field. Moreover, technical problems were solved on site using unconventional 
methods to fit the real needs of the situation. For example, the steel frame in the first 
prototype needed to stand on a railway of C-channel in order to be movable without any 
fixation, and needed to be stable at the same time to face horizontal and vertical forces. This 
problem was overcome by testing more than one method under the supervision of civil 
engineer instructors. 

This research and real scale model opens up a great opportunity for the M.Arch students to 
extend their project to the next level of applications, funded projects or looking in depth at 
one of the aspects in designing shelters for hazardous situations. Finally, DB should be 
adopted widely in architectural schools, especially at the early stage of postgraduate studies. 

This paper presents a case study for applying DB as an architectural education method, 
where the project is built as a 1:1 scale model. The same steps have been applied in three 
consecutive M.Arch years, with teaching leading to the further exploration of the learning 
potential in building full-scale projects. Following the steps as presented below would help in 
replicating the case study in other programmes: 

• Brainstorm to establish issues in a community (this could be the students’ direct 
community or a community of their choice, keeping in mind they should have 
access to real stakeholders/users); 

• Conduct interviews and questionnaires with the chosen stakeholders to learn 
what exactly the problems are; 

• Determine what the design can do to define the parameters and constraints of the 
project; 
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• Design full solutions (with concept drawings, suggested material and construction 
methods, and simulation results); 

• Build the full-scale model of the suggested project;  
• Open up the project for discussion with other disciplines and to the community 

that it is intended to serve, in order to obtain feedback for methods of 
improvement. 

 

Nevertheless, before trying to replicate this DB experience, the school needs to gain the 
support of the university administration; it would be difficult to maintain the continuity of the 
DB programme at postgraduate level without their backing and understanding of the needs of 
this method. We would suggest considering the following recommended points based on the 
literature review and our previous three years’ experience. 

The type of chosen project might call for additional or different steps to be considered, 
therefore providing potential for discussion with the faculty staff members in order to optimise 
the educational experience of the students. Although it is an experimental method, the 
projects still need to be linked to the community needs in order to attract funding or to be 
exposed to a wider audience. Exposure of the prototypes has two benefits: attracting more 
students, thus enabling the current students to present their work to different audiences and 
clients, and, most importantly, convincing the university administration of the benefits of this 
programme. 

From the above case study and the literature review, the school needs to secure long-term 
funds before the DB programme starts, especially in relation to the construction materials, in 
order to relieve the financial pressure on the students. In addition, the construction location 
should be appropriately selected if the faculty or university does not have an adequate 
location to host the final products. 

Students needed to be guided carefully before the start of the DB programme. The variety in 
their experience of professional life is an additive value, and should be taken into 
consideration when formulating working groups. The groups should include a mixture of 
experience and knowledge. However, this issue might be a problem if the groups do not 
have a balanced mixture of experience or appropriate numbers of students involved in the 
group. This point is a huge challenge to the continuity of the programme. Although there is 
no best response to it; however, our effective solution has been through selecting an 
appropriate community problem that fits the type and number of students enrolled each year. 
This solution has increased the work for the DB faculty team. 

DB should not be treated as a separate advanced design course; it should be planned 
carefully in coordination with other courses, horizontally through the semester and vertically 
during the academic year. It might be better to seed this method and start earlier in the 
undergraduate levels. In our experience, the school branch in Tripoli has introduced the DB 
method to building construction courses in levels 2, 3 and 4, in order for the students to 
become familiar with real materials and construction methods, as seen in Figure 2. The 
students have appreciated the experience and it has obviously reflected in their end of 
semester final juries. 

The success of our M.Arch students in using their built prototypes to win national and 
international start-up competitions, and gaining commendation from the RIBA initial visit to 
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our school offers proof that this DB method is an effective approach for architecture studio 
education.  
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