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INTRODUCTION 

The change of social and architectural values in recent decades call for more scientific rigor in 

architectural designs. In the architectural context, evidence-based design (EBD) refers to the judicious 

use of the best available evidence from research and practice to make informed design decisions. EBD 

has rarely been incorporated into undergraduate architectural education as a systematic design 

methodology. 

The current project has engaged undergraduate architectural design students with fact-based 

predictive design thinking and equipped them with essential knowledge and skillsets to carry out 

EBD. The project employed pre- and post-surveys to examine students’ perceptions and experiences 

about design values, design methods and EBD before and after the introduction of EBD. Results 

showed that students’ design methods shifted from intuition- and practice-based methodologies 

towards fact- and research-based ones. Compared with the pre-survey, students displayed a stronger 

intention to develop and implement clear design values in future projects and appreciated the learning 

of factual knowledge and incorporation of building occupants’ needs and preferences in their design 

processes. 

 

EVIDENCE-BASED DESIGN 

The term evidence-based design (EBD) is inherited from evidence-based medicine (EBM). EBM was 

first developed in the United Kingdom in 1972 and advocated the treatment of individual patients 

according to the best available clinical evidence 1. The concept of EBD has expanded to numerous 

disciplines including architecture. EBD, in the architectural context, is defined as “a process for the 

conscientious, explicit and judicious use of current best evidence from research and practice in 

making critical decisions, together with an informed client, about the design of each individual and 

unique project” 2. EBD is most welcomed and well received in the health sector 3, while gradually 

evolving in other building types. The very essence of EBD is to ground architectural solutions in 

quality research to achieve optimum design outcomes. 
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Design values 

Design values refer to the attitudes, beliefs, orientations, and ideologies of designers 4. One of the 

earliest architectural design values claims that architecture must “be built with due reference to 

durability, convenience, and beauty” 5. However, due to the lack of a “factual” or empirical basis for 

design decision-making, architects are more dependent on individual values and value sets in their 

design processes 6. 

Architectural values in the 20th century were largely dominated by Modernist Architecture, a style 

that emerged in the context of postwar reconstruction and that era’s craving for efficiency and mass 

production. Features of Modernist Architecture comprise the notion of “form follows function” 

(functionalism), the rejection of ornaments, generous use of glass and open, and flowing floor plans. 

In the present, architectural design methodologies and education are deeply affected by Modernist 

Architecture and the International Movement 7. One of the most important legacies of the Modernist 

era is the lack of consideration towards human needs and environmental impact. Following the human 

rights movement in the 1960s, there was a growing tendency to reject the ideology that saw buildings 

as pure sculptures without considering their social functions 8. During the 1970s, the oil crisis resulted 

in unprecedented energy concerns which prompted architects to include environmental topics and 

methods in architectural design processes. Entering the 21st century, social values, including 

architectural values, are shifting towards more human-centered and environment-conscious ideologies 
9. Consequently, the theories of the 1950s and 1960s have been outdated.        

 

Traditional vs. Evidence-based design methodologies 

Design methodology, in the architectural context, can been defined as a set of strategies to collect, 

analyze, and synthesize relevant information to inform appropriate architectural solutions 10. 

Exploration of architectural design processes started as early as the time of Vitruvius more than two 

thousand years ago. The Roman architect Vitruvius stated that “architectural designing is the process 

of selecting parts to achieve a whole” 11. Contemporary architects hold diverse opinions about 

architectural design methodologies and design processes. Many architects, perhaps the majority of 

them, see architecture as a “geometric abstract art”, and architectural design as an intuitive and 

indescribable process 12. Some view design as “a process of making” 13; others think of it as “trial-

and-error process” 14. Still others believe that design is a process of “learning by doing” 15 in which 

problems and solutions appear together. 

One of the most important contributions in the research of design methodology is John Christopher 

Jones’ book Design Methods 16. In this book, Jones critically reviews traditional design methods, such 

as “design-by-drawing”, pointing out that they can no longer satisfy the complex design requirements 

needed today. Jones sees design methods as a way to reconcile conflicts between art (an intuitive 

process known as a “black box”) and science (a rational process known as a “glass box”) 17. He 

proposes new design methods and procedures, such as logical procedures, data gathering procedures, 

brainstorming procedures, and evaluative procedures, integrating both creative and rational skills. 

EBD is one such design methodology that brings the creative, intuitive, and logical rational process 

together and is advocated by many scholars 18.  

 

Shortcomings in architectural education 

Nowadays, architectural design values have changed. Research in recent decades demonstrates that 

the costs of labor/personnel in any enterprise are orders of magnitude higher than building services 

and operation costs 19. Therefore, socially, it is expected that architectural design should positively 

promote building occupants’ health, comfort, productivity, and well-being. Environmentally, 
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increasingly severe global warming is forcing architects to reduce the carbon footprints of their 

designed buildings.  

Obviously, the new design values call for a change in architectural education. However, our 

architectural education has not responded well to this demand. Tzonis 20 argues that the poor quality 

of architectural education should be in part charged with causing irreversible damage to the 

environment, ecology, culture, and economy. He believes that one reason for this huge gap between 

an outdated institutional education and the “dynamic real world” is the inability of architectural 

schools to fit exploding new architectural knowledge into the current curriculum, since teaching the 

existing knowledge is already difficult enough. This is why architectural schools choose to teach 

classical and core knowledge only and leave the new knowledge to be learnt by graduates themselves 

when they enter the job market 21.   

Tzonis is not the only one to criticize architectural education. In fact, many academics and scholars 

have criticized the traditional design studio teaching method, mainly for its lack of consideration for 

building users and the lack of design methodology 22.  

In his book, Salama 23 argues that most architectural educators deem students’ drawing skills to be the 

key capability determining their academic performance, implying that the majority of architectural 

educators care about things that are crucial to their fellow architects only, rather than to their clients 

and building users 24. Salama also claims that current studio teaching focuses more on the final design 

outcome rather than teaching students how to identify design problems and adopt appropriate design 

methodologies to solve these problems 25.  

The lack of design methodology in studio teaching is echoed by many educators. Abdelhamid sharply 

criticized the lack of a “clear methodology or scientific step-by-step process that should lead the 

student to a design” in most architectural design studios 26. Gross and Do have a similar observation:  

“The lack of formal methods in architectural design puzzles each generation of students entering 

studio; they learn the ‘how to’ skills through imitation of their teachers and more senior 

classmates…It is the rare teacher indeed who shows students how to follow a systematic method” 27. 

Amir Mahmoodi investigated educators’ and students’ views about architectural design teaching in 

top architecture schools in Iran, concluding that one major shortcoming of the current design teaching 

is students’ confusion about design process: 

“Many students argue about the lack of procedure/methodology in their design exercises. They are 

confused in the process of design and they need to learn about the appropriate steps to take for 

solving a design problem and developing a design solution.” 28 

Interestingly, the above-mentioned shortfalls of studio teaching have been criticized from 25 years 

ago until now. This large time span itself serves as eloquent evidence of the unresponsiveness of 

architectural education to changing demands, as pointed out by Tzonis. The time for an innovation in 

design teaching is long overdue. Architectural design education should embed a theoretical 

framework grounded in scientific rigor and systematic research that will guide students to make 

informed design decisions. 

 

Aims of this research 

So far, an evidence-based design philosophy has gained some momentum in architectural practice but 

has not been widely introduced into architectural curricula. This project intends to incorporate the new 

and innovative evidence-based design philosophy into undergraduate architectural education and 

examine students’ perceptions and attitudes towards it before and after the introduction of EBD. EBD 

will be embedded into the course Innovation in Design, one of the last core courses that architectural 

students must take during the Bachelor of Architectural Design program in Griffith University.  
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METHODS 

The course Innovation in Design aims to introduce students to various recent innovations in the 

building industry, including innovations in design philosophies, design processes, building materials 

and building technologies. The course is delivered over 12 weeks, comprising 2h lectures and 2h 

tutorials every week. Due to the COVID-19 outbreak in 2020, the course adopted a full online 

delivery mode, with all lectures being pre-recorded, and all tutorials delivered live via Microsoft 

Teams. Week 1 to Week 4 were dedicated to innovation in design philosophies, and the contents are 

shown in Table 1.  

 

Week 

No. 

Lecture Tutorial 

Week 1 

Introduction: What is 

innovation in 

architecture? Course structure, schedule, assessments, pre-survey 

Week 2 

Design values and 

methodologies, the 

changing concept of 

creativity, evidence-

based design 

Discussions about five main categories of design values: 

artistic design values, traditional design values, social 

design values, environmental design values, gender-based 

design values   

Week 3 

Human-centred design 

philosophies, such as 

social design, biophilic 

design, and active design 

Introduction to Assignment 1; modes of enquiry for human 

behaviour studies: questionnaire, interview, naturalistic 

observation, observing physical traces 

Week 4 

Environment-conscious 

design philosophies, such 

as Green, Sustainable 

and Zero-energy building 

Modes of enquiry for environment studies: evaluation 

against sustainable design principles and theories, 

monitoring indoor environmental quality, energy audit, 

building performance simulation 

Table 1. Lecture and tutorial contents for innovations in design philosophies 

 

In Assignment 1—Practicing evidence-based design philosophy, students were required to select a 

specific evidence-based design philosophy and implement it into a building redesign project. The 

main tasks included literature review, scientific inquiry, architectural solutions, and reflection. 

 

Research design 

Unlike the one-off survey which assesses the long-term opinions/perceptions of the respondents 

towards the investigated topic, the pretest-posttest designs 29 utilize an identical or similar 

questionnaire structure(s) to examine the effect of a research intervention. In this project, the 

overarching research question is to find out how the architectural students’ perceptions and 

understandings about evidence-based design 30 evolve along the course period. Therefore, the pretest-

posttest design is adopted in this study, in the form of online questionnaire surveys. The pre-survey 

contained 11 multiple-choice questions and 2 open-ended questions and was assigned in Week 1 to 

find out students’ views about architecture and architectural design, creativity, design values, 

commonly used design methods and processes, and satisfaction with previous studio courses. The 

post-survey included 12 multiple-choice questions only and was assigned to students in Week 5. Both 

questionnaires were delivered by Google Forms during tutorial time. The similarly constructed 
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questions facilitated the comparison between the pre- and post- survey results, indicating the 

development of views and attitudes towards design methodology and EBD.  

 

Participant profile and data analysis 

There were 73 enrolled students in the 2020 cohort for the course Innovation in Design, including 6 

engineering students (third year or fourth year), 15 second-year and 52 third-year architectural 

students. It was announced in class that the surveys were open to architectural students only.  

Data in similarly structured Likert scale questions in pre- and post- surveys were first tested for 

normality using the Shapiro-Wilk test. Non-normally distributed data were then analyzed by 

independent-samples Mann-Whitney Test. The significance level is set at p < 0.05. Statistical analyses 

were carried out in SPSS (version 26). For 7-point Likert scale questions regarding attitudes and 

tendency to agree/disagree, votes of 5, 6, and 7 were deemed as positive responses, votes of 4 as 

neutral responses, while votes of 1, 2, and 3 as negative responses. Other multiple-choice questions 

were analyzed by descriptive statistics.  

 

RESULTS 

The pre-survey collected 52 responses from 67 eligible students, and the post-survey collected 32 

responses. The response rates were 77.6% and 47.8% respectively. The reduced response rate in the 

post-survey was likely caused by deadlines in Week 5 for other courses. Nevertheless, it was still 

close to 50%, and the sample size (32) was a statistically large sample.  

 

Design values 

In both pre- and post- surveys, participants were asked to select their conception of architecture on a 

scale between the art pole (represented by 1) and the science pole (represented by 7), and their views 

of the architectural design process between creation of art (represented by 1) and solving a science 

problem (represented by 7). The average score and standard deviation for view of architecture were 

3.77 ± 1.06 for pre-survey and 4.09 ± 1.17 for post-survey, indicating that students had viewed 

architecture slightly towards the art pole prior to introduction of EBD, while slightly towards the 

science pole after EBD was introduced. Similarly, the average score and standard deviation for the 

students’ view of the architectural design process were 4.15 ± 1.61 in pre-survey, and 4.38 ± 1.36 in 

post-survey, indicating that students viewed the architectural design process slightly towards solving a 

scientific problem in both pre- and post-surveys. 

Figure 1 illustrates the frequency distribution for both surveys, along with the independent-samples 

Mann-Whitney test result for (a) view of architecture, and (b) view of architectural design process. 

Figure 1(a) displays a post-survey histogram slightly skewed towards higher scores, indicating that 

students’ perceptions of architecture were closer to the “science” pole compared to the pre-survey. 

However, this difference was not significant (p = 0.115). Figure 1(b) demonstrates a similar 

distribution in pre- and post-surveys, with most students selecting middle scales (between 4 and 6). 

The pre- and post-survey results were not significantly different (p = 0.424).         
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(a)                                                                            (b) 

Figure 1. Comparison of participants’ conception of architecture and architectural design process in 

pre- and post- surveys 

 

In both pre- and post- surveys, students were asked whether they have developed/intend to develop 

clear design values in design projects (1 strongly disagree–7 strongly agree). Figure 2 demonstrates 

the results. The average score and standard deviation were 4.85 ± 1.46 for pre-survey and 5.97 ± 1.26 

for post-survey. The independent-Samples Mann-Whitney test showed a highly significant difference 

(p < 0.001) between the pre- and post-survey results. The post-survey histogram is highly skewed 

towards higher scores (6 and 7), indicating students’ stronger tendency to have a clear design value in 

their future design projects.   

 

 
Figure 2. Comparison of participants’ views of design values in pre- and post- surveys 

 

In both pre- and post-surveys, students were asked whether they have considered or intend to consider 

building users’ needs and preferences in their previous/future design projects. Results are illustrated in 

Figure 3. The average score and standard deviation were 5.60 ± 1.62 for pre-survey and 6.47 ± 0.76 
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for post-survey. In the pre-survey, although 82.7% of respondents expressed the view that they have 

taken users’ needs into design consideration, only 15.4% of participants selected talking to and 

surveying building users as a normal research activity in their previous designs (see Table 3). This 

implied that students might have made design decisions based on their assumptions about users’ 

needs, rather than based on users’ own utterances. The post-survey reported 96.9% positive responses 

(participants voting 5, 6, and 7) of incorporating users’ needs into design processes. This differences 

between pre- and post-surveys were significant (p < 0.01) by independent-samples Mann-Whitney 

test. 

 

 
Figure 3. Participants’ views about incorporating building users’ needs and preferences in their design 

considerations in the pre- and post-survey 

 

Previous and current design methodologies 

To better understand students’ design methodologies, the pre-survey asked students to select all 

methods they have adopted to develop design concepts in their previous studio projects. The number 

of votes for each method and the percentage values in total votes were reported in Table 2. In the pre-

survey, the first ranked method was to find inspiration from nature and/or art, with 73.1% of votes 

from respondents. This was followed by investigating and analyzing design problems (61.5%), and 

doodling, drawing, and modelling (55.8%). It is worth mentioning that only 23.1% of respondents 

selected “reading research articles and scientific reports” as a common method for developing design 

concepts, which ranked last in the pre-survey. After EBD was introduced to students in the course, the 

post-survey asked about their intended methods for developing design concepts in the future (Table 

2). The top three methods were “doodling, drawing, and modelling” (78.1%), “finding inspiration 

from nature and/or art” (71.9%), and “reading research articles and scientific reports” (68.8%).  
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Ways to develop design concepts Pre-survey 

No. of votes (percentage 

in total votes) 

Post-survey 

No. of votes (percentage 

in total votes) 

Finding inspiration from nature and/or art 38 (73.1%)1 23 (71.9%)2 

Investigating and analysing the design 

problems 

32 (61.5%)2 17 (53.1%)4 

Doodling, drawing, and modelling 29 (55.8%)3 25 (78.1%)1 

Imitating and replicating precedents 25 (48.1%)4 17 (53.1%)4 

Intuition 25 (48.1%)4 11 (34.4%)6 

Reading research articles and scientific 

reports 

12 (23.1%)6 22 (68.8%)3 

(The numbers in superscripts denote the ranking of methods for developing design concepts)   

Table 2. Top three methods to develop design concepts reported in pre- and post-surveys 

 

Students were also asked about their normal research activities in their previous and future studio 

projects, and the results were reported in Table 3. The top three research activities mentioned in the 

pre-survey were “browsing architectural journals” (75.0%), “talking to peer/senior 

students/professional architects” (71.2%), and “walking through and experiencing similar buildings” 

(59.6%). However, these common design processes would not qualify for research processes unless 

they have adopted systematic methods of evaluation 31. Meanwhile, the research-based design 

processes, i.e., “reading research publications and design theories” (38.5%), and “surveying building 

users” (15.4%) were among the least selected activities in previous design studios. After EBD was 

introduced, there was an obvious increment in the uptake of research methods in the design process, 

including “reading research publications and design theories” (62.5%, ranked 6th in post-survey), 

“surveying building users” (75.0%, ranked 4th in post-survey), and “observing building users’ 

behaviors” (78.1%, ranked 3rd in post-survey). This indicated a trend of change in students’ design 

methodologies from intuition-based methods and processes towards research-based methods and 

processes.   
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Research activities in design studios Pre-survey 

No. of votes 

(percentage in total 

votes) 

Post-survey 

No. of votes (percentage 

in total votes) 

Browsing architectural journals with design 

precedents 

39 (75.0%)1 27 (84.4%)2 

Talking to peer/senior students/professional 

architects  

37 (71.2%)2 28 (87.5%)1 

Walking through and experiencing similar 

buildings 

31 (59.6%)3 23 (71.9%)4 

Reading building codes/standards about specific 

regulations 

30 (57.7%)4 19 (59.4%)7 

Observing building users’ behaviours in a similar 

building 

30 (57.7%)4 25 (78.1%)3 

Searching for art works (fine art, sculptures, 

product designs, etc.) for inspiration 

27 (51.9%)6 13 (40.6%)8 

Reading research publications about related 

design theories 

20 (38.5%)7 20 (62.5%)6 

Talking to/survey building users to understand 

their needs and feelings in a similar building 

8 (15.4%)8 24 (75.0%)4 

(The numbers in superscript denote the ranking of research activities)   

Table 3. Normal research activities in design studios reported in pre- and post-surveys 

 

 

CONCLUSION 

This research project has incorporated the innovative evidence-based design (EBD) philosophy into 

undergraduate architectural education. The pre- and post-surveys were carried out to capture students’ 

perceptions and attitudes toward design values, design methodology and EBD before and after EBD 

was introduced. Results showed that before this course, students commonly combined intuition, 

design-by-drawing, and some investigations and analyses in their design processes, but rarely utilized 

scientific modes of inquiry. The “research” activities that they have commonly carried out in design 

studios did not qualify for systematic research evaluation. After EBD was introduced, students 

demonstrated an awareness of developing clear design values, taking building users’ needs and 

preferences into consideration, and an appreciation of learning factual knowledge to inform design 

decision-making. There was an uptake of research-based design methods and processes.  
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