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In this paper, we emphasize the importance of well-structured architectural research that 
integrates empirical evidence and clear methodological frameworks. To achieve this, we 
present the methodological procedures followed in a PhD research project focusing on 
the role of freehand drawing in architectural design teaching. The thesis employs an 
embedded multi-case study design, incorporating both qualitative and quantitative data. 
Three schools were selected as case studies: the University of Porto (Portugal), the 
Politecnico di Milano (Italy), and the Massachusetts Institute of Technology (US). Data 
collection methods included naturalistic and participatory observation, individual and 
group conversations, as well as document and archival consultation. Raw field notes were 
recorded during design classes at these three schools from 2019 to 2022. These notes 
were then transcribed into a digital format, supplemented by photographs and 
documentary records. The collected data were organized in a database and subjected to 
thematic analysis, utilizing Atlas.ti and Excel. This paper serves two primary objectives. 
Firstly, it aims to enrich the body of similar studies by providing a comprehensive 
account of the methodology used in conducting fieldwork. Secondly, it seeks to 
contribute to the broader discussion on the relevance of architectural research. 

1. Introduction   

One of the most important criteria for determining the 
scientific validity and reliability of a research has to do with 
its methods and how these constitute a methodology (Yin, 
1984). It is precisely the explicit and clear enunciation of 
these methods, whether data collection or analysis, that 
can guarantee the quality standards of a research and make 
its results an inter and transdisciplinary value. Moreover, a 
well-structured and well-described methodology can be an 
important contribution in itself, serving as a basis for fu
ture research in similar settings. If quantitative approaches 
already have an established place in architectural research, 
importing from other disciplinary fields such as engineer
ing, the same does not seem to happen with qualitative or 
mixed methods approaches, in which there is still a long 
way to go (Li et al., 2021). 

In the PhD thesis presented in this paper, we conducted 
a systematic literature review focusing on the role of free
hand drawing in design teaching. By examining research 
from the last twenty-three years in three prominent data
bases, we uncovered not only a shortage of studies on this 
topic but also identified their methodological fragility. 
Among the papers selected for our analysis, less than half 
were based on empirical evidence and explicitly outlined 
their methodology. Some of these papers did not even have 
a section dedicated to research methods. These numbers 
shed light on the current status of qualitative and mixed 
methods research in architectural education, revealing not 
only a quantitative deficit but also, more significantly, is
sues related to research quality. 

In this paper we seek to examine the significance of a 
detailed and well-informed methodological framework as a 
prerequisite for the relevance of architectural research. We 
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stress the importance of an evidence-based approach, em
phasizing its role in elevating the quality and impact of ar
chitectural studies. To this end, we present the method
ological framework used in a PhD research within the field 
of architectural education. We delve into the processes of 
data collection and analysis, describing and discussing the 
employed approaches. Through this paper, we aim to con
tribute directly to future research in similar settings, but 
also to contribute to the broader discussion on the rele
vance of architectural research. 

2. What Do We Currently Know?       

The thesis was structured around three main research 
questions: (i) how is freehand drawing used in architectural 
design teaching? (ii) why is freehand drawing still employed 
in architectural design teaching? (iii) how could freehand 
drawing be employed in architectural design teaching? To 
understand how these research questions were addressed in 
recent years, we conducted a systematic literature review. 
This involved identifying and analyzing the most pertinent 
studies on the same subject, which is a critical step to de
termine the current state of knowledge. It helps us build 
upon the existing knowledge base and avoid going back 
to the “drawing board”, both in terms of findings and the 
methods used to generate them. 

In a preliminary phase of research, we observed that the 
topic of architectural education has already been exten
sively explored, with notable examples such as Milovanovic 
(2019), Iyer (2015), and Oh et al (2013). However, the same 
level of investigation does not exist concerning the role of 
freehand drawing in this learning process. 

The systematic literature review serves as a method to 
ensure the reliability of data collection and analysis, outlin
ing the procedures followed throughout the process (Merz
dorf et al., 2021). To guide this review, we followed the 
methods described by Borrego et al. (2014) and Bramer et 
al. (2017). Three databases were utilized as sources for our 
review: two of them were chosen for their multidisciplinary 
nature—Scopus and Web of Science—while the third was 
selected for its specialization in education-related stud
ies—ERIC. Our inclusion criteria consisted of peer-reviewed 
journal and conference papers in English, published after 
the year 2000. 

A primary challenge was the diverse array of subjects in 
architecture-related publications, spanning through com
puter science, engineering, social sciences, as well as arts 
and humanities. This required multiple steps to refine our 
search strategy and select the most appropriate keywords. 
Our goal was to collect approximately 150 publications, en
suring a balance between a manageable volume of evidence 
while also providing a comprehensive perspective on the 
subject matter. 

It’s noteworthy that none of the 20 papers we initially 
selected directly tackled our research questions; however, 
they provided valuable insights that allowed us to indirectly 
address them. To make sense of this data, we conducted a 
thematic analysis of the selected papers and the evidence 
they presented. This approach enabled us to identify recur

ring patterns and significant themes among the perspec
tives we examined. 

Considering the first research question, the literature 
generally indicates that freehand drawing plays a signifi
cant role in both the design process and teaching, serving 
as a valuable tool for thinking and visualization. In re
sponse to the second question, it also emphasizes its capac
ity to stimulate creativity, self-expression, and abstraction. 
Addressing the third research question, which is inherently 
more speculative, we gleaned insights into potential future 
directions for freehand drawing. This includes the rein
forcement of both analog and digital aspects, exploring the 
possibilities of digital hand drawing, and, notably, consid
ering the interests of students. 

Another critical aspect we aimed to explore during this 
literature review was the methodological component, ex
amining how the results presented in the literature were 
collected and analyzed. Surprisingly, out of the 20 selected 
papers, only 13 provided empirical evidence, and of those, 
only 9 describe a clear and detailed account of the method
ological procedures employed. This raised an important 
concern, indicating a gap in research methods. This gap 
pertained not to the themes being explored but rather the 
methodological aspects, highlighting a lack of empirical re
search and comprehensive documentation of research pro
cedures. 

When considering research approaches, we found that 6 
out of the 13 articles followed a Mixed Methods approach, 5 
used a Qualitative approach, and 2 used a Quantitative ap
proach. Moreover, 11 out of the 13 articles were grounded 
in an experimental research design, with 2 articles employ
ing a case study design. Concerning data collection and 
analysis methods, experiments and questionnaires were the 
two most commonly employed. 

3. How Was the Methodology Defined?       

To enhance and streamline the methodology for a re
search project, one valuable strategy is to draw from rel
evant precedents as references. Depending on the specific 
research goals, these precedents can be combined or 
adapted to tailor the methodological procedures to the sub
ject and perspective in question. 

However, in cases where prior examples are limited or 
nonexistent, as was the situation in our research—exam
ining educational practices within their specific context—a 
necessity emerges to establish a methodological frame
work. This framework, akin to the creation of a theoretical 
framework, provides guidance for determining the research 
approach, design, and the specific methods for data collec
tion and analysis, including the establishment of precise 
criteria. To define this methodological framework, we un
dertook an extensive review of specialized literature, which 
led us to conduct a narrative literature review with a focus 
on qualitative and mixed methods field research within ed
ucational contexts. 

The first aspect that needed clarification was the selec
tion of the research approach. Based on the criteria pre
sented by Borrego et al. (2009), the selection of the ap
proach depends on (i) the nature of the research questions, 
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Table 1. Data selection procedures for the literature review.        

stages procedures count 

first 

initial number or publications 169 

exclusion by duplication -22 

exclusion by abstract -55 

exclusion by lack of access -56 

number of publications with open access or through institutional agreement 36 

second 

number of publications classified with maximum relevance 3 

number of publications classified with intermediate relevance 17 

number of publications classified with no relevance, excluded -16 

final 

number of publications selected for systematic literature review 20 

number of selected publications that are journal papers 8 

number of selected publications that are conference papers 12 

Table 2. Insights from literature for research questions.       

research question 1 research question 2 research question 3 

part_design process 18 promotes_creativity 13 design rep_manual-digital 7 

tool_thinking 16 allows_expression 9 design rep_d-drawing 6 

tool_visualization 13 quality_abstraction 6 design tea_students’ interest 3 

part_teaching 11 quality_several 5 design rep_hyb-drawings 2 

tool_communication 9 supports_memory 5 design tea_drawing inte-tool 2 

tool_observation 8 allows_perception 4 design tea_VR 1 

when_early stages 8 promotes_exploration 4 new app_design teaching_VR 1 

tool_problem-solving 5 quality_bodily factors 4 drawing tea_teamwork 1 

tool_annotation 4 quality_transformability 4 new app_design teaching 1 

Table 3. Methodology used by the literature.      

evidence approach design methods description 

y 13 mix 6 experimental 11 experiment 11 clear 9 

n 7 qual 5 case study 2 questionnaire 9 unclear 4 

quan 2 n 7 artifact analysis 2 n 7 

n 7 n 7 

(ii) the researcher’s background and experience, and (iii) 
the target audience. The last two criteria have limited in
fluence on defining the approach, as the field of archi
tecture itself doesn’t inherently prescribe a direction for 
research. Typically, architectural research draws from the 
assumptions and strategies of the social sciences, as noted 
by Creswell (1994, 2014) and Stake (1995). However, it’s the 
specific research problem at hand that ultimately shapes 
the approach to be taken, as underscored by Yin (1984). 

In our case, the nature of the research questions, partic
ularly the second and third ones, which are characterized 
by their explanatory and exploratory character, and framed 
as “how” and “why” questions, align with qualitative ap
proaches (Yin, 1984). Consequently, our research will be 
primarily qualitative, with certain quantitative data as sup
plementary. 

The next step involves defining the research design, 
which serves as the logical structure of the study, with 
the primary objective of ensuring that the collected evi
dence allows for clear answers to the research questions (de 
Vaus, 2001). In qualitative research, the research design of
ten comprises strategies such as narrative, survey, exper
imental, archival, historical, ethnographic, or case study 
(Creswell, 2014). 

According to Yin (1984), the selection of the research 
strategy should take into account three primary conditions: 
(i) the type of research question or problem, (ii) the extent 
of control the researcher has over behavioral events, and 
(iii) the focus on contemporary events within a specific con
text. 

Concerning the first condition, as mentioned earlier, this 
study revolves around research questions with an explana
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tory and exploratory nature (how and why freehand draw
ing is used in architectural design teaching). In these cases, 
research strategies like case studies, experiments, or histor
ical analyses are recommended (Yin, 1984). Regarding the 
second condition, our aim is to investigate a phenomenon 
that cannot be subject to behavioral manipulation (archi
tectural design teaching). Therefore, as Yin (1984) suggests, 
case study and historical research strategies are the most 
appropriate choices. Lastly, concerning the third condition, 
the necessity to focus on contemporary events within a spe
cific context (three architecture schools), emphasizes the 
suitability of a case study strategy. 

Case studies are characterized as empirical investiga
tions that examine contemporary phenomena in real-life 
contexts, particularly when the boundaries between the 
phenomenon and its context are not evident. In fact, as a 
research strategy, case studies are frequently used in re
search within educational settings, as noted by Merriam 
(1998) and Stake (1995). 

Referring again to Yin (1984), the definition of a research 
project based on a case study should consider three key as
pects: (i) the number of cases to be examined, (ii) the se
lection of units of analysis, and (iii) the establishment of 
a logical link between the gathered data and the research 
problem. Regarding the first aspect, this research intends 
to investigate three educational institutions. Following the 
framework outlined by Yin (1984), it is common for each 
institution-school to be treated as an independent case. 
Therefore, in contrast to single-case studies, this research 
will adopt a multiple case study design. 

Concerning the second aspect, the research’s objective is 
to focus on a specific phenomenon, namely, the teaching 
of architectural design, within each case institution. The 
aim is not to analyze the cases as a whole, from a holistic 
perspective, but to focus on a study subject composed of a 
set of embedded units of analysis. As a result, the research 
will employ a multiple case study design, encompassing 
three units of analysis: the context, the design process, 
and design critiques. Regarding the third aspect, the aim is 
to establish a connection between the collected data and 
the research problem using a logical deductive-inductive 
method, beginning with an overarching picture (general) 
before delving into the specific study object (particular). 

4. How Was Data Collected?      

Data collection in all three case studies primarily in
volved fieldwork sessions where naturalistic and participa
tory observation methods were used. The choice between 
these methods depended on the specific case and the avail
ability of instructors. Typically, the researcher aimed to 
minimize interference with the normal flow of classes, 
adopting a non-intrusive approach. Nonetheless, there 
were occasions when instructors invited the researcher to 
become actively involved in the classes, providing feedback 
on students’ work, serving as a jury during final presen
tations, and even participating as a teaching assistant for 
short periods. 

The data collection process primarily consisted of taking 
raw fieldnotes during class observations (Figure 1). Addi

tionally, curricular documents and reports were collected to 
gain insights into course objectives, schedules, and some 
specific papers. The collected fieldnotes were later tran
scribed into a digital format referred to as Didactic Regis
tration Units (Figure 2). This transcription process served 
as a preliminary stage for selecting and summarizing the 
collected materials. It also helped evaluating the effective
ness of data collection procedures, which, in turn, informed 
future data collection sessions. 

Whenever possible, photographic records were taken, 
serving a dual purpose: documenting the teaching environ
ment and capturing unique aspects of materials produced 
by students and instructors. Although photographic records 
had limited relevance during data analysis, they were im
portant in visually communicating the research findings. 

The primary emphasis during fieldwork was on the de
sign studios. The objective was to observe students from 
various academic years to gain insights into their back
grounds and education, instructor expectations, and cur
riculum in the three schools. The types of classes observed 
included design critiques, pin-up sessions, mid-term re
views, final presentations, and theoretical classes. In ad
dition to in-person fieldwork, remote classes were also at
tended, particularly during the second wave of the Covid-19 
pandemic between November and March 2021. 

As observed during data collection, systematic direct ob
servation helps mitigate the initial awkwardness of the re
searcher’s presence for both instructors and students. In 
the initial observed classes, the researcher’s presence often 
influenced subject behavior due to the novelty of the sit
uation. Systematic observation also allows for the iden
tification of exceptional situations that may occur during 
classes. For instance, it was noted in all three schools that 
instructors tended to showcase the best student works as 
exemplary cases, which could potentially introduce bias 
into the research findings. Extensive class observations, 
covering different teaching moments, are therefore rele
vant for a comprehensive understanding of events and be
haviors. 

Furthermore, this approach enabled the contributions of 
research subjects themselves, namely instructors and stu
dents. Spontaneous conversations that occur during field
work are invaluable, serving as a form of open interviews, 
as highlighted by Yin (1984). These conversations offer di
rect input, including literature recommendations, while 
also providing opportunities to get feedback on research re
sults, interpretations, and methodological procedures be
ing employed. 

5. How Was Data Analyzed?      

According to Merriam (2009), data analysis and interpre
tation represent the complex process of extracting meaning 
from collected data through consolidation, reduction, and 
examination procedures. In our study, we employed the
matic analysis, a common approach in qualitative research, 
to analyze texts derived from field notes and interviews, 
applying codes and developing themes (Hatch, 2002). Dur
ing our research, data analysis proved to be a complex and 
time-consuming activity, primarily due to the absence of 
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Figure 1. Notebook used in fieldwork sessions, Mantua, 2021        
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Figure 2. Example of a Didactic Registration Unit (DRU), Porto, 2022          
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Figure 3. Design studio at the Politecnico di Milano, Mantua, 2020.          

prior references. We had to undergo numerous trial-and-er
ror tests to devise effective data management and manipu
lation strategies. This process spanned the entire duration 
of our study. 

Throughout this thesis, alongside the core analysis, a se
ries of side studies, referred to as Complementary Read
ings, were conducted. These studies had a dual purpose. On 
one hand, they aimed to delve into aspects that were not 
addressed in the primary analysis, such as how freehand 
drawing is taught outside of design studios (Sousa Santos et 
al., 2021b), or the implications of online teaching in design 
teaching during the pandemic (Sousa Santos et al., 2021a). 
Simultaneously, these Complementary Readings served to 
test data analysis methods, which, in turn, informed our 
main investigation. 

We presented the findings from these partial studies at 
conferences to gather feedback from our peers. This process 
shed light on both strengths and weaknesses, providing 
valuable insights for the core analysis. These conferences 
also exposed us to other ongoing research that, while not 
directly related, offered relevant methodological new pos
sibilities. For instance, our initial attempts at data analysis 
did not include specialized software, resulting in a time-
consuming and intricate process due to the diversity and 
volume of data. It was during a conference that the use 
of Atlas.ti, complemented with Excel, was recommended to 

streamline the analysis procedures, and ensure the rigor 
and validity of our results (Figure 4-5). 

6. What Lessons Were Learned?      

In the work we presented, we can distinguish the lessons 
learned regarding the methodological framework and the 
systematic collection of empirical evidence. First, in terms 
of methodology, qualitative and mixed-method research 
possess a dynamic and interactive nature. It involves a 
comprehensive, adaptable, and evolving approach to the 
very study procedures. While it’s advantageous to begin 
with a well-thought-out plan, the flexibility to adapt to 
specific research circumstances is crucial, especially in the 
context of fieldwork with real-world intricacies. As referred 
by Hatch (2002), qualitative approaches are characterized 
by the openness, flexibility, and emergence of its proce
dures in response to the realities of the environment under 
study. 

In our case, the final version of our research questions 
only took shape in the advanced stages of our work. Sim
ilarly, many initial methodological decisions underwent 
changes throughout our research journey. Nevertheless, the 
initial study and work plan were fundamental as they 
guided our research and provided a foundation for the sub
sequent adaptations. As Hatch (2002) argues, in a qualita
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Figure 4. Screenshot of a DRU being analyzed with Atlas.ti, 2022.          

tive or mixed-method study, the researcher is not putting 
together the pieces of a puzzle of which he/she already 
know the figure, but building a figure that takes shape as 
the pieces are collected and examined. 

In the second aspect, the empirical component takes 
center stage. This means acquiring knowledge through di
rect experience within the real-world context under inves
tigation. This is particularly vital for studies like ours, aim
ing to understand a phenomenon within its natural setting. 
Furthermore, the systematic collection and analysis of data 
over an extended period are critical for minimizing inter
pretation biases, given the central role that the researcher 
plays in qualitative studies. 

Furthermore, considering the existing body of literature, 
our research has shed light on nuanced aspects that were 
not previously identified during our literature review. Ad
ditionally, our findings challenge some conventional beliefs 
within literature. For example, it was found that freehand 
drawing is not only prevalent in all three schools under 
study but it’s also a valuable design tool for students, even 
those without formal training in hand drawing. Surpris
ingly, freehand drawing plays a pivotal role in design cri
tiques at all three schools, with instructors primarily using 
it as their mode of interaction with students, without a 
comparable alternative. We see thus that despite the gener
alization of the use of digital media in architecture (Abon
dano Franco, 2015), in an educational context, freehand 
drawing continues to be used and to have a certain promi
nence. 

Our data also revealed that freehand drawing is present 
throughout all phases of students’ architectural design, 
from initial concepts to advanced detailing. This challenges 
the prevailing notion in the literature that associates free
hand drawing primarily with the early phases of design. 

Furthermore, the common distinction between analog 
and digital, particularly concerning conventional freehand 
drawing and digital methods, does not hold up. Our re
search shows that these approaches are closely intercon
nected. During the pandemic, for example, we observed 
how instructors and students seamlessly transitioned to us
ing digital devices for freehand drawing (Sousa Santos et 
al., 2021a). In the case of MIT, students employed digital 
tools for taking notes and creating drawings, mimicking a 
traditional notebook format. This transition does not fun
damentally alter the freehand drawing technique, high
lighting the integration of analog and digital methods. 

7. Conclusions   

With this paper, we present two key arguments. Firstly, 
we stress the importance of architectural research being 
firmly rooted in a well-defined and informed methodolog
ical framework. This means that researchers need to care
fully study and establish a structured approach to their 
work, akin to how they would create a theoretical frame
work. By doing so, they can ensure that their research is 
based on stable methodological assumptions, which, in 
turn, guarantees its quality and reliability. Simultaneously, 
this approach allows them to make meaningful contribu
tions to the broader knowledge base in their field. 

We illustrate this point with the example of a PhD re
search project that explores the role of freehand drawing in 
teaching architectural design. The absence of relevant prior 
work in this area prompted us to go back to the “drawing 
board” to develop our methodological framework. 

The second argument we make is the importance of an
choring this type of research in empirical evidence. This ev
idence should be systematically collected and analyzed, in 
contrast to studies that rely on anecdotal accounts, as high
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Figure 5. Segment of the Excel synthesis table showing the first unit of analysis, Porto, 2022               

lighted in our literature review. This approach ensures that 
the collected data is tied to a specific context, and instead 
of being generalized, it can serve for transferability (Yin, 
2011). Additionally, by following systematic procedures, it 
minimizes potential bias. This is an important considera
tion, especially in qualitative approaches where the inter
pretative component carries significant weight, and there
fore, ensuring its reliability is crucial. 

As we discuss in our lessons learned section, the evi
dence we gathered enabled us to draw conclusions that had 
not yet been adequately addressed in the existing litera
ture, and in some cases, it challenges prevailing views. 

Reflecting on the current research in architecture, Sofie 
Pelsmakers emphasized in an interview that its relevance 
hinges on delving deep into issues rather than skimming 
the surface, and on upholding high standards of quality (in 
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Figure 6. Design critique at MIT, Cambrigde, 2022.       

Sousa Santos, 2023). This emphasis is rooted in the under
standing that research must meet rigorous standards to be 
fruitful; otherwise, it becomes an exercise in futility, offer
ing no meaningful contribution to the field of architecture. 
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