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Abstract 
This article explores an approach to design research in which the development of design technology plays a 
key role. It presents the author’s Ph.D. research on the role of cases in architectural design. The research 
aimed at investigating the applicability of Case-Based Design (CBD) to the domain of architecture. To this 
end, the author adopted and confronted different stakeholder perspectives, one of which is that of CBD 
technology developer. By consequence, a considerable part of the research covers the design, 
implementation and evaluation of a CBD tool to support architects/designers.  
The research did not have a strictly instrumental aim, but wanted to provide insights for the field of 
architectural design on both a theoretical and a technological level. While the tool itself aimed at providing 
architects with valuable design support, making the tool was used as a method to develop a better 
understanding of current CBD technology. Moreover, the resulting tool turned out to be an effective means 
to examine the role and impact of cases in architectural design.  
Rather than reporting on the outcome of the research, the main objective of the article is to make a 
methodological reflection on the possibilities and limitations of this approach. 
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“A small country was ruled by a dictator from a strong fortress, situated in the middle of 
the country and surrounded by farms and villages. Many roads let to the fortress. The 
general knew that an attack by her entire army would capture the fortress and gathered 
her army at the head of one road, ready to launch a full-scale direct attack. However, she 
then learned that the dictator had planted mines on each of the roads. The mines were set 
so that small bodies of men could pass over them safely, since the dictator needed to 
move his troops and workers to and from the fortress. However, any large force would 
detonate the mines. Since this would not only blow up the road, but also destroy 
neighbouring villages, capturing the fortress seemed impossible. 
However, the general devised a simple plan. She divided her army into small groups and 
dispatched each group to the head of one road. When all was ready she gave the signal 
and each group marched down a different road so that the entire army arrived together at 
the fortress simultaneously. In this way, the general captured the fortress and overthrew 
the dictator.”1 

                                                                 
1 Freely after ‘the General’s Problem’, taken from (Verstijnen, Wagemans, Heylighen & 
Neuckermans 1999). 
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Prologue  
The story of the general is, to some extent, the story of our Ph.D. research (Heylighen 2000). 
The fortress stands for the role cases play in the practice and education of architectural design, 
our subject of research. The choice of this subject flowed from the author’s graduate’s thesis on 
Case-Based Design (CBD), which identified the need for a more profound understanding of 
case (re-)use in architecture as a prerequisite to develop proficient CBD technology for 
architects/designers (Heylighen 1996).  
Many ways lead to such deeper understanding, yet each of them is severely restricted in its view 
on the phenomenon, as it tends to approach it from one side only. Therefore we decided, just 
like the general, to take different directions on our way towards our goal. We opted to examine 
the role of cases in architectural design in different ways and from different perspectives: design 
researchers, practising and student-architects, design teachers, and – the focus of this article – 
technology developers. In this way, we hoped to converge on a more complete and diversified 
picture of our subject than any one method alone could provide.  
 
The story of our research 
Our research started with a critical exploration of the CBD approach within the context of 
architecture: by studying the literature on Case-Based Reasoning (Riesbeck & Schank 1989; 
Kolodner 1993), its roots within the Dynamic Memory Theory (Schank 1982) and its 
application to the specific and highly complex task of design (Maher & Pu 1997); by scrutinising 
seven CBD tools specifically developed for architecture; by interviewing experienced 
architects/design teachers about whether and how cases are used in design practice and 
education; and by investigating experimentally the impact of using cases on (student-)architects’ 
design performance. 
When confronting these different perspectives, CBD turned out to give a plausible explanation 
of how architects/designers acquire and use (design) knowledge, yet to fail in satisfying their 
contemporary request for design support in several respects. Firstly, it derives from a cognitive 
model that views architectural design as pure problem solving. As such, tools that flow from 
CBD research are largely inconsistent with the complex reality of architectural design 
(Neuckermans 1975). Secondly, when it comes to implementing CBD tools, core features of 
the cognitive model (e.g. dynamic learning) are lost in the transfer from human to computer 
memory. Last but not least, the group aimed at by these tools appears to be loaded with unjust 
prejudices and fear for design fixation, which is likely to be implicated in the current gap 
between CBD research and architectural design. 
In an attempt to (help) bridge this gap, we subsequently entered into the role of CBD 
technology developer by designing, implementing and evaluating a Dynamic Architectural 
Memory On-line (Figure 1). DYNAMO tried to reconcile CBD researchers and 
architects/designers through three transformations vis-à-vis the CBD systems studied: extending 
their primary concern with design products towards design processes; doing justice to the 
Dynamic Memory Theory by tackling their static nature; and upgrading users from passive 
case consumers to active case-based designers.  
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DYNAMO received its baptism of fire in a 4th year design studio. Despite its prototype nature, 
the participating student-architects found the tool engaging and wanted to use it again in the 
future. Furthermore, analyses of their results strongly suggest that using DYNAMO positively 
influences students’ design performance in terms of quality and creativity. Yet, although the 
prototype managed to engage students, they were not always engaged in ways that met with our 
original expectations. DYNAMO’s primary feature is not merely that it presents cases, but that 
those cases trigger in-depth explorations, stimulate reflection and prime discussions between 
students and teachers. However, neither students nor teachers exploited the tool’s possibilities 
for (inter-)action. In part, the problem may be due to the lack of time, of enthusiasm at the side 
of the teaching staff, and of computer equipment in the studio. In this respect, DYNAMO’s 
baptism has alerted us to the need for a broader perspective when evaluating CBD technology 
and design technology in general.  

Afterthought 
At this point, the story of our Ph.D. research obviously takes a different turn than the general’s 
story. Whereas the general succeeded in her ambition to capture the fortress, we cannot claim 
to have provided the final word on the role of cases in architectural design. On the contrary, 
DYNAMO’s initial success only emphasises the importance of further research into this role.  

Figure 2. Screen shot of DYNAMO’s user interface 
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An interesting side effect of our approach is that we are now better equipped for this research. 
For apart from a design tool to support case (re-)use in architecture, DYNAMO also serves as 
a research instrument to monitor and analyse this (re-)use. In fact, looking back upon the way 
we travelled, DYNAMO can be ascribed at least three roles in our Ph.D. research. 
First and foremost, DYNAMO was an explicit end of our research, since one of the objectives 
was to develop – or at least contribute to – a concrete design tool for architects/designers. As 
far as this role is concerned, DYNAMO is and remains a prototype. The relative simplicity of its 
case representation, memory structure and interface was an intentional choice motivated by the 
priority of producing a functional system in a short period of time.  
This short period resulted from our choice for multiple research methods – theoretical reflection, 
literature study, in-depth interviews, experiments and … technology development. As a 
research method, making DYNAMO forced us to enter into the role of technology developer, 
allowing us to gain a better insight into the constraints of developing CBD technology and a 
more profound understanding of why existing CBD tools are what they are. 
Finally, during its baptism, DYNAMO started to play almost coincidentally a third role, the role 
of a means to investigate how architects/designers use cases. During this first evaluation, this 
investigation was limited to monitoring who logged onto the system and when. Yet, similarly, 
DYNAMO could keep track of the route users follow through the case base. In our future 
excursions, we will gratefully exploit this third, almost coincidental role, as it allows us to draw a 
more detailed picture of how architects/designers deploy cases during design. 
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