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Abstract

The aim of this paper is to evaluate the methodological strategies for the architectural design field of study mainly focused on qualitative and
quantitative research designs. Firstly, this paper addresses the characteristics of the six approaches including their methodological aspects in
general. Each strategy is assessed by the different approaches to give full insights in it. Secondly, it distinguishes the differences among six
research approaches especially derived from qualitative and quantitative research designs. The differences are discussed in terms of the
strengths and weaknesses of each strategy. Finally, this paper attempts to discuss about possible applications for introducing approaches to
the research topic with which the exemplified research topic, a design evaluation system, deals. To investigate the applicability of the design
methods employed, the following topic has been stated; how to develop a design evaluation system and what to be considered for unfolding
the thrown topic in terms of strategic approaches in the field of architectural design researches reviewed through the study.

Keywords : Research Design, Research Methodology, Comparative Study, Qualitative Research, Quantitative Research

1. INTRODUCTION

To accomplish a research objective, it is normally nec-
essary to gather information on the interaction between
related research designs on thrown research questions and
design process. The aim of this paper is to evaluate the
research designs to be used in the area of architectural re-
search.

The first part addresses the characteristics of the six dif-
ferent approaches, such as experimental, correaltional,
qualitative, interpretive, theoretical, and simulation, in-
cluding their commonalties and methodological aspects in
general. The second and third parts distinguish the differ-
ences among the research designs. The differences are dis-
cussed in terms of the strengths and weaknesses of each
strategy. The final part attempts to apply for both ap-
proaches to the research topic with which an exemplified
research topic will deal. Each research design will be fo-
cused on the issue of research goal, system of inquiry, the
assessment of research quality, and the appropriateness of
strategies and tactics.

To discuss about the applicability of the design methods
to the field of architectural design research, it is needed to
assume that there is a composite topic to resolve the re-
search questions, such as developing a design evaluation
system to promote a general prototype for the typical ar-
chitectural design process. This research is also assumed to
use an exemplar for a design evaluation system by com-
bining researches on integrated qualitative approaches in

terms of employing relative theories with quantitative tools.

(1) Problem Statement

The architectural design process can normally be di-
vided into the following phases: pre-design, schematic
design, decision-making and design optimization, design
development, construction documents, bidding, and ad-
ministration of the construction (McGinty, 1979). Informa-

tion used for design optimization and development is col-
lected from various sources, organized and conceptualized
in the pre-design stage. In the schematic design phase, the
overall characteristics of the building are established, and
significant issues are identified, and initial design deci-
sions are made. The decision-making and design optimiza-
tion phase is an iterative process during which design pro-
posals are presented for review by client, project partici-
pants, review boards composed of experts from various
fields, or a design jury; and, through communications and
collaborations among them, design decisions are finalized.

During the design development phase, following the ap-
proval of the design, the specific character and intent of
the entire project are described, details are developed and
construction documents are produced. These may be a
combination of working drawings and written specifica-
tions which serve as a legal description of what is to be
built. As the construction documents near completion, they
are released for bidding, and a contractor is selected. The
final phase of the design process is the one in which the
architect administers the construction, interpreting changes
and judging performance.

Throughout all of these phases, architects are involved
in a variety of tasks ranging from the most creative to the
relatively pedestrian. The use of design technology has
grown over the decades, and has been involved in the au-
tomation of tasks and in the management of information,
especially in the later phases of the design process. Design
technology has, however, had comparatively little impact
on the earlier phases of design; there is a point in the de-
sign process when architects and designers must make a
cognitive leap from pre-design sketches and study models
to the final representations (Lansdown, 1994).

(2) Exemplar for the Study
Accordingly, the needs of direct collaboration among
project participants situated in different locations is also
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emphasized in the early design stage in order to not only
save time and provide places to meet and talk, but also to
save cost for those events as well. Given the above design
process scenario, this study will investigate how architects
can use today’s design evaluation methods for collabora-
tions in the early design stages, and to gain insight into the
advantages and shortcomings of such an approach. From
this insight, it is envisioned that specific recommendations
will be made for a development of design evaluation sys-
tems using design technology application.

For this research, shared interactive design information
modeler has been considered as an exemplar for an evalua-
tion application system which is specifically designed to
meet the requirements of the recent architectural collabora-
tive design process, and relevant research strategies based
on design simulations has been followed to reveal the cha-
racteristics of the assumed research design methods. In this
paper, each chapter will explain each representative re-
search strategy involved into the suggested topic above,
and show how it is developed for the architectural design
evaluation.

2. EXPERIMENTAL AND CORRELATIONAL RE-
SEARCH APPROACHS

Both experimental and correlational researches may be
characterized as quantitative research strategies. Quantita-
tive research is normally conceptualized for causal inquiry
or prediction and control. At the same time, researchers try
to maintain objectivity using research instruments to de-
tach themselves from the phenomenon under investigation.
Objective and well-structured methods such as statistical
analysis are used to verify results, and are also a subject to
scrutiny and cross-examination by the research community
(Blalock, 1960). In other words, the other group of re-
searchers can replicate the study to further verify its valid-
ity and reliability.

An experimental research typically involves four com-
ponents: independent variables, dependent variables, com-
parison, and units of assignment. The independent vari-
ables' are presumed to be the possible causes and are di-
rectly manipulated by the researcher in an experiment.
Possible effects of the treatments are referred as dependent
variables®, which are subject to measures taken before,
during or after an experiment (Cook and Campbell, 1979).
To infer treatment effects, one needs a comparison. Ex-
perimental design typically uses one or more control
groups not receiving the treatment as a baseline to com-
pare the results of the treatment. The comparison is then
critical for detecting effects and for attributing them to the
treatments. The units of assignment should provide the
greatest sensitivity that the effect on the outcome is actu-
ally due to the experimental manipulation in the study.

'"The independent variable in an experimental research is also
referred to as the experimental or the treatment variable.

*The dependent variable is also known as the criterion outcomes
of the study.

Experimental design can be categorized into pre-
experimental, true experimental and quasi-experimental
according to the manner of assignment and the use of con-
trol group. With pre-experimental designs, the research
does not have a control group to compare with the experi-
mental group. In true experimental, the subjects are as-
signed randomly to treatment groups. It means that every
individual who is participating in the experiment has equal
chance of being assigned to any of the experimental or
controlled condition that are being compared. In quasi-
experimental, some but not all relevant variables are under
control and subjects are not randomly assigned to the
groups (Creswell, 1994).

The objective of correlational design is to investigate the
extent to which variations in one factor correspond with
variations in one or more other factors. It offers the oppor-
tunity to establish relationships or associations among va-
riables. Correlational design is appropriate where variables
are very complex and do not lend themselves to the ex-
perimental method and controlled manipulation. In most
correlational studies, measures of different levels of sev-
eral variables are taken as they occur naturally, without
any experimental intervention (Isaac and Michael, 1981).

In sum, both experimental and correlational research
designs are quantitative strategies in that the amount of
variations in variables is quantitatively manipulated,
measured and analyzed. Statistical instruments are em-
ployed in data analyses in order to determine the relation-
ship among variables.

Table 1. Comparison of Characteristics between Experimental and
Correlational Research Strategies

Experimental

Correlational

e Aims at Identifying causal
links as explanation.

e Has tactics such as pre-
experimental, true experimental
and quasi-experimental.

e Manipulates variables di-
rectly.

e Uses random assignment to
assure equal chance of assigning
variables.

e Aims at predicting consistent
patterns or degree of relationships
among variables.

e Has tactics including survey,
structured interview and content
analysis, etc.

e Uses predetermined vari-
ables.

e Enables variables to vary
freely. No manipulation of variables

is required.

(1) Comparison of Strengths

The peculiar advantage of experimental design is that it
permits interpretation of the causal direction of relation-
ship; whether controlled exposure to differences in one
variable is accompanied by subsequent differences in the
second variable. As Crano and Brewer suggested in their
book, Principle of Research in Social Psychology, “the
major purpose of experimental research is to eliminate or
control alternate explanations of change in the dependent
variable.” In well-controlled laboratory experiments, caus-
al inference may be guaranteed by keeping out extraneous
or irrelevant forces that could affect the outcome of an
experiment and lead to spurious causal inferences (Crano
and Brewer, 1973).

In addition, in experimental design, there is a clear dis-



A Comparative Study on Research Strategies for the Architectural Design Evaluation 43

tinction between the independent variable manipulated by
the researcher and the dependent variable which is allowed
to vary freely. However, in many areas of research interest
such as social psychology and behavioral science, experi-
mental control over relevant variables is either impossible,
or at least, completely impractical. What we should remind
is, as pointed out by Crano and Brewer, “such variables
can enter an experimental design never as experimental
treatments, but only as control factors.”

While the experimental method deals with the phenom-
ena of cause and effect within a closed system of con-
trolled conditions, the correlational design aims to investi-
gate more complicated relationship among variables, espe-
cially in social or behavioral science, the situation of
which may be inherently complex. As Crano and Brewer
mentioned, “the major advantage of correlational research
design is that it permits the free variation of several vari-
ables simultaneously and in a realistic setting, so that the
relationship between them can be determined without the
loss of data inherent in the experimental design.” Some
statistical methods of correlational analysis not only pro-
vide information on the extent of the relationship between
the two variables being measured, but also may indicate
both the degree and type of this relationship.

Correlational research can be more useful in exploratory
research as a basis for the type of investigation. As op-
posed to the experimental research, correlational research
approach enables researchers to systematically seek the
relationship of variables in the real world situation. I think
this point is very important for architectural research in
social scientist’s point of view, because human behaviors
may be different if they are intentionally restricted.

On the other hand, the experiment can be a valuable tool
for hypothesis-testing research dealing with predictions
derived from some empirical or conceptual framework,
because the high level controls in experiment effectively
rule out other alternative explanations for the change in the
dependent variable. In correlational research designs, al-
though an observed relationship between two measures
can serve a valuable function for theory, the finding can
only be supportive, since the possibility that the correlation
is due to some factors irrelevant to the theory can never be
eliminated (Crano and Brewer, 1973).

Table 2. Comparison of Strengths between Experimental and
Correlational Research Strategies

For instance, when the study is performed in a laboratory
or controlled setting, the generalizability of results to a real
world setting will be limited, because the real life situation
is more complicated and involves various kinds of vari-
ables different from the laboratory or controlled environ-
ment (Cook and Campbell, 1979).

Another negative effect of control is that, while experi-
mental design allows one to focus observations on a small
number of attributes at one time, researchers may lose the
big picture and fail to fully account for the whole situation
under study (Cook and Campbell, 1979).

In true experimental designs, random assignment of
units seems one of the greatest guarantees of validity.
However, real-world life presents certain situations where
random selection and assignment are impractical or impos-
sible. Such experiments, carried out under conditions
where it is impossible to guarantee randomness, tend to
rely on quasi-experimental designs. In such design, as
Cook and Campbell suggested, ““it is imperative that the
researcher be thoroughly aware of the specific variables
the design fails to control and to take these into account in
the analysis and interpretation of the data”.

On the other hand, the main problem with the validity of
correlational analyses is that the variables usually accom-
panied with natural covariates, and the relational patterns
between two variables are often ambiguous and difficult to
determine (Crano and Brewer, 1973). Because most co-
variates cannot be extricated through cross-classification,
there has been a temptation among behavioral scientists to
substitute correlational analyses for experimental control
in attempts to classify the factors with variables. These
attempts cause an inadequate understanding of the context
within which correlational approaches have been devel-
oped.

Table 3. Comparison of Weaknesses between Experimental and
Correlational Research Strategies

Experimental Correlational

e Has limited manipulation of e Can be complicated by other
independent variables and varia- variables.
tion of dependent variables due to e Has better generalizability

Experimental Correlational

e Has high level of control to e Enables variables to vary.
key variables. e Allows researchers to ex-

e Allows researchers to estab- plore complexity of the relationship
lish causality between independent | among variables.

and dependent variables. e Helps see the big picture that
o Eliminates extraneous vari- is the relationship between the
ables. whole range of independent and

dependent variables.

the restriction of controlled envi-
ronment.

e Lacks generalizability or ex-
ternal validity. That is, results of
the study in a controlled environ-
ment may be different from the
phenomenon occurs in the real
world setting.

e Cannot always establish the
random assignment (in case of
quasi-experimental).

Can lose big picture of the rela-
tionship among the whole range of
treatments.

than experimental has, but it is still
restricted to the context embedded
in the correlational study.

e Has a danger of having mul-
ti-variable outcomes (in case of
post hoc.).

e Does not allow researchers
to determine causal relationship
among independent and depend-
ent variables.

(2) Comparison of Weaknesses
The major disadvantage of experimental research is
concerned with the external validity or generalizability.

Correlational research facilitates analysis and prediction.
Prediction, however, has less explanatory power than
causal relationships inferred from the experimental design,
although many of the correlational techniques which are
appropriate to the evaluation of measures as predictors
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have also been used to test the validity of theoretical con-
cepts (Crano and Brewer, 1973).

Correlational investigation encompasses several re-
search tactics such as survey and structured interview, etc.
Survey is widely used in behavioral science and architec-
tural research. As Marans mentioned in his book, Behav-
ioral Research and the Environment, however, there are
some disadvantages of survey: costly and time consuming,
low response rate and incompatibility between population
under study and data collection methods (Marans, 1987).

(3) Application to the Exemplar

As mentioned in the previous chapter, direct collabora-
tion among project participants situated in different loca-
tions is required in the early design process. Efforts have
been made to encourage the development of collaborative
design evaluation system to enable their use in the early
design phases. A prerequisite for the increased communi-
cation and use of design technology in this stage is an in-
terface that will allow architects to create and interact
more intuitively with their schematic designs in a digital
format. For instance, Virtual Reality, perhaps one of the
most advanced three-dimensional presentation interfaces,
has much potential for enhancing the way all participants
interact with their digital models.

This is currently being realized by the Internet, which
helps support a networked real-time multi-user environ-
ment. As the base for collaboration activities moves from
physical space to cyberspace, the methods of connecting
every participant by means of a computer application and
sharing software through standardization on the network
have been desired and considered. This issue is creating a
growing interest in shared design evaluation system, since
computer resources used by many different agencies or
project teams are spread across many platforms in different
locations.

The architectural design process, investigated relative to
a valid time dimension, tends to be shaped with more di-
vided, additional steps while aspects of sharing informa-
tion among diverse project teams and of finalizing design
agendas are considered. This new design process formed to
help ensure all design issues will be addressed by all col-
laborating team members in search of solutions (Mendler
and Odell, 2000). There are 10 key steps in the collabora-
tive design process where considerable care and delibera-
tion are called for:

1) Team Formation

2) Education and Goal Setting

3) Pre-Design and Information Gathering

4) Schematic Design

5) Decision-Making and Design Optimization

6) Design Development

7) Documentation and Specification

8) Bidding and Negotiation

9) Construction and Commissioning

10) Operations and Maintenance

Collaboration can happen in nearly all steps of the de-
sign process, but the collaborative design system proposed

in this thesis is to be applied in the early stages; especially
pre-design through design optimization, before detailed
design development. The design process requires not only
an architectural representation of design components, but a
presentation for decision-making towards design optimiza-
tion as well. The shared design evaluation system itself
introduced above may not be available for an evaluation of
the schematic design; accordingly, the tools of real-time
communication and feedback are needed for periodic re-
view by clients, design critics and other participants.

This mean that correalational research design is required
to resolve the above stated problem; Shared evaluation
system should support linking various expertise for better
communication, bounding different knowledge-based
comments and finalizing design agendas and decisions
through collaborative survey process. When the collabora-
tive design evaluation system consists of user-friendly
interfaces for both representation and presentation, the
critics, including clients, will be able to successfully eva-
luate design ideas. This fact explains that the exemplified
research will need a specific algorithm to verify the evalu-
ation system using additional research strategies such as
simulation and theoretical approaches.

3. QUALITATIVE AND INTERPRETIVE RESEARCH
APPROACHES

(1) Characteristics of Qualitative Research Designs

Qualitative research design usually attempts to deal with
the problems that cannot be analyzed by other methods
due to its complexity. “Qualitative research is multimethod
in focus, involving an interpretive, naturalistic approach to
its subject matter. This means that qualitative researchers
study things in their natural settings, attempting to make of,
or interpret, phenomena in terms of the meanings people
bring to them.” These issues are initially presented by
Norman Denzin and Yvonne Lincoln, and Groat has ad-
dressed the characteristics of qualitative research problems
based on this definition, which are:

1) the study of phenomena in their natural settings;

2) an avowedly interpretive stance on the part of the re-
searcher;

3) a focus on how the people, observed or interviewed
in the study, make sense of their circumstance; and

4) the use of multiple methods or tactics for data collec-
tion and analysis (Groat, 2000).

Qualitative research design basically tries to seek the
qualities, which reveals the clues of a complicated phe-
nomenon that is engaged in real life situation. In this con-
text, Creswell states several important assumptions of the
qualitative design as the following, which

1) is primarily concerned with process rather than prod-
uct;

2) is interested in meaning;

3) is descriptive;

4) has the researcher as the primary instrument for data
collection and analysis, rather than inventories, question-
naires, or machines;
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5) is inductive, which enables researchers to build ab-
stractions, concepts, hypotheses and theories from details;
and

6) involves field work that researcher goes to the people,
setting, site or institution to observe or record behavior in
its natural setting. (Creswell, 1994)

Qualitative research is typically divided into four sub-
types: grounded theory, ethnography, case study and phe-
nomenology (Groat, 2000). The grounded theory is mostly
presented by Strauss, and he recently says that “In this
method, data collection, analysis and eventual theory stand
in close relationship to on another... Grounded theories are
likely to offer insight, enhance understanding and provide
a meaningful guide to action, because they are drawn from
data” (Strauss and Corbin, 1998). This type of qualitative
research design depends on intensive, open-ended and it-
erative process that simultaneously involves data collec-
tion, coding and memoing. As one of the key issues of this
method, Strauss emphasizes the role of memoing by saying
that “theoretical ideas are kept track of, and continuously
linked and built up by means of theoretical memos ...
Sorting of memos may occur at any phase of the research.”
He also mentions that “grounded theory” involves the mul-
tiple process of developing theory in terms of “induction”
or theory conception, “deduction” or elaboration and “veri-
fication” functioning for checking out. (Strauss, 1987)

Ethnographic point of view in this method lays “particu-
lar emphasis on the immersion of the researcher in a par-
ticular cultural context, whereby the researcher seeks to
ascertain the native’s interpretation of his/her situation,” as
Groat suggests (Groat, 2000). Ethnographic work has been
adopted by other disciplines, such as sociology, human
geography, educational research, and organization and
cultural studies, since it is relatively well consistent with
the broader characteristics of qualitative research strategy,
including context-rich detail, the reliance on unstructured
data, a focus on a single, data analysis and so on (Atkinson
and Hammersley, 1998).

On the other hand, ethnomethodological type is adopted
by the empirical research approach, such as social sciences
which is inspired by a phenomenological perspective. The
primary focus of ethnomethodology is on the “procedures”
or “processes” by which people within a given culture
make sense of their reality. I think it is very interesting that
Groat has compared the style of the reality in terms of eth-
nography and ethnomethodology; that is, “ethnography
tends to assume that people within a culture are able to
establish a shared reality by language, a neutral mecha-
nism, while ethnomethodology treats “object reality as an
interactional and discursive accomplishment” (Holstein
and Gubrium, 1998 and Groat, 2000).

The case study is also one of practical tactics in qualita-
tive research design. Yin regards a case study method as an
empirical inquiry which “explores real-life context when
the boundaries between phenomenon and context are not
clearly evident, and by utilizing case study method, one
can cover contextual conditions” (Yin, 1989). This strategy,
however, takes a different stance from other types of quali-

tative research, as Yin argues that the case study is not
necessarily equivalent to qualitative research. For, the case
study can rely on both qualitative and quantitative data,
and it is not necessary to share some of the characteristics
of other qualitative sub-types, as Groat also points out
(Groat, 2000).

(2) Characteristics of Interpretive Research Designs

Interpretive research is considered to be usually on his-
tory. Tosh suggests that the interpretive research involves
in two processes in history; one is the “manifest” history of
stated intention and conscious preoccupation, and the other
is the “latent” history of processes which “contemporaries
were only dimly aware of, such as changes in demography,
economic structure or deep values” (Tosh, 1991). It would
be wrong to describe interpretive research as more creative
in its explanations and in its relations than the other meth-
ods; but it is true that it exposes the creative process more
explicitly.

It is apparent in the examples of studies that interpretive
research is not only narrative and descriptive, but also
structural and analytical. It is narrative, because it is able
to fill in the gaps of the missing parts in the continuum of
events with formal coherency. It is constructional, because
it enables the researcher to show the obscure relationships
of the events, not in the causal sense, but in the sense of
revealing the connections, as well as giving the opportu-
nity to show different levels of orders. Interpretive re-
search is also analytical because it de-constructs the unity
of the common knowledge in order to reveal the compo-
nents, causes, and consequences, not to fold them back
again after the analysis, but to employ them in another
context. In this context, Tosh emphasizes that ‘“Historians
need to write in ways which do justice to both the manifest
and the latent, both profound forces and surface events.
And, in practice, it requires a flexible use of both analyti-
cal and narrative modes: sometimes in alternating sections,
sometimes more completely fused throughout the text”
(Tosh, 1991). I think Tosh’s notion is important because of
many needs to convey the coexistence of different levels in
a single moment of historical time which incorporates dif-
ferent levels of expositions as narrative, description, and
analysis.

All three are very connected to each other which also
shows the multi-layer of interpretive research. Tosh re-
minds us of this issue by the works of Braudel, by saying
that “He was the one who brought the solution to abandon
unilinear time, a single time-scale characterized by conti-
nuity of historical development, altogether, and introduces
instead the plurality of social time” (Tosh, 1991).

On the other hand, Mugerauer attempts to show how
traditional, hermeneutic, and deconstructive approaches
interpret the environment in the historical context. He ar-
gues the tradition is the meaning of the work in time-tested
metaphors, and what we make and interpret is both a “mir-
ror” and a “lamp,” because “it reflects the reality from
which it derives and creatively illuminates that reality”
(Mugerauer, 1995). Hermeneutics makes the multiplicity
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of meaning possible by involving a belief that shared un-
derstanding is always possible. According to this alterna-
tive, all understanding could be interpretation, that is, con-
textual (Mugerauer, 1995). As Groat points out, however,
an interpretive study using hermeneutics tends to be sub-
jective due to the plurality of the meaning in it. In contrast
to both traditional and hermeneutic approaches, decon-
struction holds that “there is no objectively transcendent
reality, no essences of things, no clear, stable, or decidable
identities” (Mugerauer, 1995). In addition, there is no mul-
tiplicity, commonality, objectivity and determinacy of
meaning in deconstructive approach. But, this alternative
has a power to expose hidden meanings in a complicated
context.

As an another example for interpretive research, Rich-
ardson & Fowers argue that it may be helpful to classify
diverse approaches to social or human science as 1) ex-
planatory, descriptive, critical, postmodern and social con-
struction, and 2) hermeneutic or interpretive approaches to
question about the nature of human action or social. They
mention that “interpretive social science or hermeneutic
viewpoint offers a relatively coherent view of social in-
quiry that assists them in incorporating the virtues and
avoiding the limitations of other approaches” (Richardson
& Fowers, 1998).

(3) Comparison of Strengths and Weaknesses

I am sure that it is possible to expose how these two re-
search types complement each other, when strengths and
weaknesses of the two methods are investigated. For quali-
tative designs, Groat suggests an well-organized table for
analyzing strengths and weaknesses based on four qualita-
tive sub-types (Groat, 2000).

* Qualitative research design helps try to seek the quali-
ties, which reveals the clues of a complicated phenomenon
that is engaged in real life situation.

* Interpretive research aims to address the research is-
sue with its context that enables the researcher to explain it
as a consequence or an apparent example of its time, place,
culture, and community.

* Both approaches have flexibility. Qualitative research
design has great capacity to modify research design as
study proceeds.

* Interpretive research allows the researchers to incor-
porate different levels of expositions as narrative, descrip-
tion and analysis, and different levels of processes as ma-
nifest and latent of history.

* Qualitative research designs help gain a rich, holistic
overview of the context.

* Interpretive research designs have a power to origin
of systematic understanding.

* Qualitative research has a power to assess causality.
* Interpretive designs supports many-layered causation
and multiple way of test.

* Qualitative research, in some instances, lacks gener-
alizability, and is weak in external validity, as it is not very
strong to show that a unique event, especially in case stud-
ies, can be generalized.

* Interpretive research, especially in the history disci-
pline, is weak in explaining anomalies or unique events,
whereas the opposite is true for qualitative research.

* Qualitative research tends to be time-consuming and
labor intensive.’

* Interpretative tends to insist on objectivity and ex-
pert’s judgment is often required.

Table 4. Comparison of Strengths between Qualitative and Interpretive
Research Strategies

Qualitative

Interpretive

e Helps try to seek the qualities
of complex situation.

e Has great capacity to modify
research design as study proceeds
e Captures richness and ho-

lism.

e Aims to address the research
issue with its context that enables
the researcher to explain it as a
consequence.

e Allows the researchers to in-
corporate different levels of exposi-

e Brings close relationship to tions.

real life situation. e Has a power to origin of sys-
e Is grounded to specific, com- tematic understanding.

plex setting or circumstance. e Supports many-layered cau-
e Has a power to assess cau- sation and multiple way of test.

sality.

Another comparison can be done on their source of
knowledge and data collection. While qualitative research
is very strong in gathering information as it collects data at
firsthand, interpretive research may be limited with the
archives. But, qualitative research has a tendency to gener-
ate overwhelming amount of data and difficulty of reduc-
ing data without losing richness. Also, methods of data
analysis are less explicitly formulated.

Table 5. Comparison of Weaknesses between Qualitative and Interpretive
Research Strategies

Qualitative Interpretive

e Lacks generalizability in e Is weak in explaining anoma-
some instances. lies or unique events.

e Tends to be time-consuming e Tends to insist on objectivity
and labor intensive. and expert’s judgment is often

e Has tendency to generate required.
overwhelming amount of data. e May be limited with the ar-

e Has difficulty of reducing da- chives or data sources.
ta without losing richness. e |Is comprehensive.

e Has less explicitly formulated e Has generalizability rela-
methods of data analysis. tively.

(4) Application to the Exemplar

Just as most researches, the exemplified research can
begin with the establishment of a historical and techno-
logical background in the area of design technology within

3The case study is out of this qualitative design’s point of view,
that is, not necessarily time-consuming.
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the scope of collaborative design evaluating, such as sys-
tem integration, product model standardization and so on.
Next, recent researches on shared information visualiza-
tion technology in computer science and business area may
be followed for exploration. Naturally, interpretive re-
search designs and strategies are studied in this early phase,
and it is useful to demonstrate the needs of design technol-
ogy by introducing research background through various
architectural events; the following shows the example of
the interpretive description about the exemplar:

In 1963, Steven Coons wrote a visionary paper titled
“An Outline of the Requirements for a Computer-Aided
Design System” which suggested two main trends that
design technology would face in order to support various
design tasks, and set the research agenda in design tech-
nology for the next generation.

Currently, design evaluation systems have adequately
satisfied several demands. They have dramatically im-
proved the accuracy and consistency of working drawings,
enabled designers to visualize their design ideas in three-
dimensions, allowed the analysis of designs through data
exchange and integrated databases, and even allowed the
designers to evaluate designs based on comparisons to
previous cases and/or the formalization of grammars.

There is, however, a consensus that design evaluation
systems have not yet achieved their full potential. First,
most systems employ a single-user approach to solving
architectural problems which fails to address the fact that
most design work is done through teamwork. Second, cur-
rent systems still cannot support early design stages which
involve client briefing, data collection, building program
formulation, and schematic design generation (Jabi, 1996).

On the other hand, in terms of close relationship to real
life situation, qualitative research designs can be possibly
used for the assumed research topic. The performance of
the suggested design evaluation system needs to be com-
pared with other existing systems, and it is needed to col-
lect data from various architectural professions to setup
criteria for an evaluation measurement of the system. Qua-
litative data analysis may help give a standing point of
perspective to future development of the enhanced system
in research and practice.

4. THEORETICAL AND SIMULATION RESEARCH
APPROACHES

The objective of theoretical research is to develop the-
ory through logical reasoning. It is based on the epistemo-
logical assumption that we acquire knowledge by follow-
ing the sequence of logical deduction and abstraction.
Such studies tend to increase general insights and to focus
more on the conceptual framework of a problem than on
the precise nature of particular objects or phenomena. Ra-
ther than just solving problems, what researchers want to
do in theoretical studies is to systematically construct a
framework of knowledge to identify and help solve new
problems. Theoretical research aims to derive generaliza-
tion for the future application and the activities of the re-

searcher, which depend on a predetermined agenda or ap-
proach.

Theoretical studies make the investigator involve a se-
ries of steps: developing concepts, formulating hypotheses,
and testing their ideas. Exploratory hypotheses are first
generated on the basis of accumulated knowledge, experi-
ence and more comprehensive theories. Then these hy-
potheses are subject to test, because testing theories leads
to the improvement and refinement of theory and to refor-
mulate them for further testing. In theoretical research,
researchers may test their hypotheses by dealing with em-
pirical data and other hypotheses.

As Groat points out, the term, theoretical research,
might be inappropriate in terms of its logic, strategies and
methods. Wagner has suggested the term as “operations
research,” which can be defined as a scientific approach to
problem-solving for executive management. In his notion,
an application of operations research involves “construct-
ing mathematical, economic and statistical models of deci-
sion problems to treat of complexity and uncertainty, ana-
lyzing the relationships that determine the probable future
consequences of decision choices, and devising appropri-
ate measures of effectiveness in order to evaluate the rela-
tive merit of alternative actions.” (Wagner, 1969)

On the other hand, Winograd and Flores mention that
“the rationalistic tradition is in the discipline of manage-
ment science, a field concerned with mathematical analy-
ses of decision making and with behavioral analyses of
human conduct.” They introduce Simon’s assertion that
rational decision making is a process of choosing among
alternatives, and that it involves “listing all the alternative
strategies, determining all the consequences that follow
upon each of these strategies, and evaluating these set of
consequences.” (Winograd & Flores, 1969)

Both research cases seem to have many commonalties,
although they use each different term in theoretical re-
search design. Groat points out that Winograd and Flores
have implied more mental operation, perception and idea
of schema called “cognition,” as they mention that “There
has been efforts to unify theories of human thought and
language from within the rationalistic tradition under a
new discipline known as cognitive science.” (Winograd &
Flores, 1969)

There may also be a philosophical approach for theo-
retical research design. Wang claims and follows some
logical sequence of arguments on the basis of philosophy
and linguistics called the “Critique of judgment” in formu-
lating the cognitive-aesthetic theory of dwelling.* Such
methodologies all share a similar characteristic, as Wang
points out: “They are all attempts by the mind to construct
a conceptual field, by means of systematized second order
thought, to the end that any concept impinging upon the
field may be rationally understood through the legislation
of the contents of that conceptual field.” (Wang, 1997)

*In this context, Wang introduces Roger Scruton’s methodologies
as philosophical methodology, linguistic analysis, critical phi-
losophy and phenomenology.
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This is what a philosophical methodology attempts to do.

The main objective of simulation is to represent a sys-
tem that behaves similarly to potential real world condi-
tions. A proposed system is created in an artificial or syn-
thetic setting, and designers observe and experience the
future system in operation. The simulation process com-
bines graphic and mental images and technical assump-
tions with direct experience of the system enabling the
designer to interact with knowledge. By formulating a
model, simulating events and analyzing results, simulation
helps designers answer some basic questions about the
design problems: What is involved? How will the pro-
posed product or system be used? What constraints or ex-
ternal forces act upon the proposed situation? And what
outcome will result from using or operating on the system?
(Clipson, 1993)

The components of a simulation originate from one of
three settings: the real world, the synthetic world and the
virtual world setting. Each of these may be further divided
into the following elements - users, operations/events and
the physical environment. Researchers should carefully
balance the real world, virtual and synthetic elements to
achieve the necessary milieu for testing new ideas.

The real world is the world of tangible events experi-
enced by people in everyday life. Elements of the synthetic
world represent an artificial, yet physical, approximation
of the real world. The virtual world is only a perceptual
representation of the real world in nonphysical ways, such
as computer imaginary and computer simulated opera-
tional model. Realistic techniques duplicate real world
systems in both form and effect, whereas more abstract
techniques assume the actions, events and conditions of a
given situation. (Clipson, 1993)

Simulation techniques include full-scale mock-ups,
scale models, role-play, gaming simulation, and computer-
assisted simulation. The combination of simulation tech-
niques to produce a set of high fidelity operating condi-
tions at reasonable cost is the particular challenge of simu-
lation research design.

On the other hand, Crano & Brewer suggest that simu-
lation employs an imitation of processes and outcomes for
clarifying or explaining the underlying mechanisms. Their
point of view on this research is in the realm of social sci-
ence, and the value of simulation lies in its role as a the-
ory-testing device, rather than for the purpose of predictive
accuracy. Since theories explaining and predicting the op-
eration of real social systems will have implications for
relationships in many different settings, the outcomes of
simulation can provide a probe for such theories. It has the
potential for “representing some of the complexities of
natural settings without abandoning the manipulative con-
trol required for cause-effect interpretations of results”
(Crano & Brewer, 1973).

In addition to theory-testing, simulation research is pri-
marily used in design process to help researchers evaluate
the proposed design. Design is an anticipatory activity
through which we plan for the future. It is the process by
which needs, inventions, and ideas are translated into tan-

gible benefits such as products, environments or systems.
In order to predict and understand the future performance
of the design, it is necessary to represent it during design
process. Because the complexities of the real world rarely
allow a complete duplication, simulation could be an ap-
plicable, effective way to provide an abstraction of actual
conditions.

In sum, in theoretical research, investigators formulate
conceptual models analogous to the physical models used
in simulation design. Such models represent the mental
schema of theory in mathematical or symbolic form, which
represent abstract attributes of a concept. They help re-
searchers put situations of complexity and uncertainty into
a logical framework amenable to comprehensive analysis.
By definition, mathematical models are derived in accor-
dance with mathematical principles and present an abstract
representation of real world situations. These models are
also the foundation of computer simulations.

(1) Comparison of Strengths

Theoretical research is powerful in handling complex
phenomena. It attempts to construct theories and system-
atic explanations in a reductive way, which can account for
a constellation of phenomena and events. Deductive logic
offers the path for drawing intelligent conclusions from
existing knowledge. The role of researcher in theoretical
research is to seek theoretical validation. It provides a
theoretical or methodological foundation for researchers or
practitioners to utilize, test and develop their logic.

Based on mathematical and computational approach,
March & Stiny have studied on shape grammars and em-
phasize that “In its semantic mood, the work on shape and
spatial systems offers translation possibilities from one
description to another description in descriptive geometry.
It leads not only from one descriptive viewpoint to another,
but it leads also to the possibility of precise communica-
tion between experts using different descriptive lan-
guages.” (March & Stiny, 1985) They mention that “A
spatial relation is specified, whenever any collection of
shape is considered, to form a recognizable arrangement
that is invariant under the similarity transformations,” in
turn, unambiguous classification in form study may be
possible through mathematical analyses dealing with
shapes. (March & Stiny, 1985)

On the other hand, Winograd and Flores assert the im-
portance of background dealing with complex real situa-
tion rather than that of expert system, by saying, “The
ideal of an objectively knowledgeable expert must be re-
placed with recognition of the importance of background.
This can lead to the design of tools that facilitate a dialog
of evolving understanding among a knowledgeable com-
munity.” (Winograd & Flores, 1969)

For the purpose of theory-testing, simulation allows for
cause-effect analyses and controlled replication of variable
manipulation. Compared with the experimental research
conducted in laboratory, simulation studies provide con-
siderable basis for extrapolation to the real world. To the
extent that the conditions are closer to the real world set-
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ting, simulation is more generalizable. Moreover, simula-
tion allows the exploration of multi-dimensional of inde-
pendent or treatment variables. Apart from generating data
for testing theories, simulation may serve valuable func-
tions in earlier stages of theory-building. While the simula-
tion is conducted based on some tentative theoretical
background, the very process of building and operating
simulations generates refinements of the theoretical struc-
ture. (Crano & Brewer, 1973)

The main advantage of design simulation is that it offers
designers the opportunity to evaluate alternative futures in
an artificially created low risk setting. The impact of a
design may be more accurately evaluated with a simulation
that is less expensive, safer, and more user interactive that
if it were tested in the real world. Simulations are used
primarily to imitate the operational realities while reducing
the risks associated with ineffective planning and design-
ing. Simulations used strategically throughout the design
process provide cost saving feedback. Ideas can be quickly
and effectively evaluated to reshape subsequent design
activity and further direct the design process. More impor-
tant, evaluated design will assure the resulting solutions
better satisfy technical and human performance criteria.

Simulations are effectively used where the hazards asso-
ciated with real world systems are too great to support ex-
perimentation in natural setting. Use of simulation lowers
or eliminates real world dangers while still developing and
testing ideas. In many cases, realistic, rigorous testing of
operating conditions may not be practical or ethical with-
out simulation at various stages throughout the design
process. (Clipson, 1993)

Simulation also helps designers better understand the
needs of users, which is essential to good design. Because
designers are frequently from different background than
those for whom they design, misconception about user
populations often misguide the design process. Losing
sight of user needs and behaviors is a major cause of de-
sign faults. In this sense, simulations allow user groups to
get involved in the design process and interact with the
proposed system through participation.

Table 6. Comparison of Strengths between Theoretical and Simulation
Research Strategies

Theoretical Simulation

e Is powerful in handling com- e Provides considerable basis

plex phenomena.

e Attempts to construct theo-
ries and systematic explanations in
a reductive way.

e Aims to seek theoretical vali-
dation.

e Helps the researcher put the
complexities and possible uncer-
tainties into a logical framework.
(Model-building)

e Clarifies the decision alterna-
tives and leads to informative
conclusion.

for extrapolation to the real world.

o Allows for cause-effect ana-
lyses and controlled replication of
variable manipulation. (Theory-
testing)

e |Is more generalizable.

e Allows the exploration of mul-
ti-dimensional.

e Is less expensive, safer, and
more user interactive.

(2) Comparison of Weaknesses

As one of critical problems associated with theoretical
study, the gap between theory and its application to further
research may be considered. In addition, the process of
generating theory tends to involve personal insight, experi-
ence, as well as creativity and imagination. This fact rarely
allows researchers to build models which lead to the deci-
sion alternatives. Theoretical research is also difficult for
establishing and validating rules, because this research
ignores some criteria defining rules.

Wagner points out the limitation of operations research
in a quantitative point of view. He mentions that “An op-
erations research model is never sufficient unto itself; it
cannot become entirely independent of judgment supplied
by knowledgeable managers. This boundary on quantita-
tive analysis is always manifest, because the number of
questions that managers can pose is boundless, whereas
the kinds of answers that a single model can provide are
inherently limited.” (Wagner, 1969)

The needs of the art of management science may be
raised in this context. Wagner says, “The unabated expan-
sion of quantitative analysis into previously untouched
areas of decision-making is so enormous, however, that the
need for imaginative and talented problem-solving will
remain undiminished for some time. In turn, a considerable
amount of art is still required for the successful practice of
management science.” (Wagner, 1969) This means that the
researcher must have some facility with both the artistic
and the scientific ingredients of the research subject.

While the method in theoretical research is deductive
logic, simulation research makes use of induction to evalu-
ate simulation results. One of the weaknesses of simulation
research in social science is that “there is no logical basis
for direct generalization from simulated social interaction
to real social system.” (Crano & Brewer, 1973)

Although simulations largely reduce many real world
risks, they are not completely risk free. The technical com-
ponents of simulated activities, or the simulator itself may
impose some hazards on participants. Perhaps more com-
mon that technical failures and model limitations are risks
associated with users’ incomplete understanding the under-
lying assumptions of a simulation. The process of planning
requires users to have thorough knowledge of the systems
so that they can effectively use simulation. (Clipson, 1993)

As has been noted, real world observations study some
part of a system in its actual context, offering a study envi-
ronment as close to actual conditions as possible. However,
research in the real world carries with it costs as well as
benefits, as Clipson points out; “Any introduction of syn-
thetic element into the actual setting potentially contami-
nates the setting and makes objective study difficult”
(Clipson, 1993).

Simulations, although varying in complexity and degree
of reality, are typically simplified and abstracted represen-
tations of a more intricate real world system. The selection
of elements and variables incorporated into the simulation
not only determines the view of reality represented by sig-
nificantly influences the resulting design or plan. Since the
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simulation may not be sufficient realistic, one disadvan-
tage of simulation is the lack of formal validation criteria
for evaluating the performance of simulated system. Re-
searchers have to differentiate the design faults from the
malfunction resulting from inadequate or inaccurate simu-
lation. (Crano & Brewer, 1973)

One more disadvantage of simulation research may be
found in its well-known advantage called generalizability.
The increase of generalizability tends to be gained with “a
sacrifice of precision at the conceptual level which can
only be achieved in the simpler experimental setting.”
(Crano & Brewer, 1973)

Table 7. Comparison of Weaknesses between Theoretical and Simulation
Research Strategies

Theoretical Simulation
e Has the gap between the- e Are not completely risk free.
ory and its application to further e May not be sufficiently realistic.
research. ¢ Potentially contaminates the

e Rarely allows researchers
to build models which lead to the
decision alternatives.

e Tends to involve personal
insight, experience and imagina-

setting and makes objective study
difficult.

e Lacks formal validation criteria
for evaluating the performance of
simulation.

tion. e Lacks ethical and psychologi-
o Is difficult to establish and cal commitment.

validate rules. ¢ Gains generalizability with sac-
e Still needs the art of man- rifice of precision.

agement science.

(3) Application to the Exemplar

The gaps between the conception and visualization of
design ideas tend to hinder direct or immediate feedback in
the collaborative design process. However, the simulations
on the network can provide a method to examine the de-
sign model during the design development, to detect flaws
which may occur in future construction, and give an op-
portunity to evaluate design elements such as proportion,
scale, and order; things that are not readily apparent to
designers using traditional design models alone. In addi-
tion, Object-Oriented programming and methodology can
be modeled after real world objects to reduce the cognitive
burden. As mentioned in the previous strategies, the use of
design technology associated with Object-Oriented pro-
gramming for simulation early in the design process can
force the detailed development of the design idea to pro-
ceed more easily and effectively.

As one of important parts of the suggested research,
low-level computer languages are needed for the system
implementation. By using these programming languages, it
is possible for input and feedback to pass through an in-
termediary information modeler. Because these program-
ming languages deal with many arithmetic algorithms
forming a computational application, they are applicable to
this research in the category of theoretical research strate-
gies.

In addition, simulation research designs can also be used
for the research. The performance of the design evaluation
system needs to be examined with a three-dimensional

information presentation system, which can be simulated
as a prototype model maintained in the modeler. Other
design technologies, such as Virtual Reality and Building
Information Modeling technology may be further explored
in order to accomplish system feasibility in the future re-
search.

5. CONCLUSION

This paper aims at evaluating research design strategies
to be used in the area of architectural design research. To
discuss about the applicability of the design methods em-
ployed, it is needed to assume that there is a composite
topic to resolve the research questions; how to develop a
design evaluation system and what to be considered for
unfolding the thrown topic in terms of strategic approaches.
For this research, shared interactive design evaluation sys-
tem with three-dimensional information modeler has been
suggested as an exemplar used for verifying the results of
comparative study on research design methods supporting
the requirements to meet the architectural design process.

To accomplish this research objective, it is necessary to
gather information on the interaction between related re-
search on the design process and supporting design tech-
nologies, especially followed both in computer science and
in the business fields. As one of initial investigations for
the research, structured interviews and questionnaires will
be possible to apply for both design students in school and
practitioners in the profession, to find out their experiences
of either computer-aided or manual-based design evalua-
tion into typical design process. With possible use of sur-
vey strategy and careful observation, more detailed re-
search data can be obtained and analyzed by the correla-
tional means of research designs for further analyses.

After the surveys, this research will begin with the es-
tablishment of a historical and technological background
basis in the area of design technology within the scope of
collaborative design evaluating focused on system integra-
tion and product model standardization. Interpretive re-
search designs and strategies will involve in this early
phase, and it may useful to demonstrate the needs of archi-
tectural design technology by introducing the facts of ar-
chitectural history and events, although this approach can-
not be fully applied for developing the main research idea.

On the other hand, because of the characteristic of tech-
nology-based research, experimental approach seems ra-
ther applicable for this research area. For example, use of
computer languages for the system implementation might
be an essential part of the research, and similar action of
dealing with outcomes as dependant variables will be per-
formed in well-organized computing environments like
under well-controlled laboratory settings. Especially, with
these programming languages, input and feedback can pass
either through an intermediary information modeler. Be-
cause they deal with many arithmetic algorithms forming
computational applications, I am sure that they are in the
category of theoretical research strategies and may appli-
cable to the suggested research topic.
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Figure 1. The Scope of Applied Research Designs to Examplified
Research Theme, Development of a Design Evaluation System

By investigating the suggested exemplar with combined
research strategies, it has been revealed that multi-
specializations in the AEC (Architecture, Engineering and
Construction) industries make the process of building de-
sign more time-consuming and complicated. It is also
made difficult when architects and other specialists are
physically located in different places and are usually work-
ing on different design models. There can certainly be
many scenarios while design activities are in process, yet it
is meaningful to investigate a typical case of collaboration
in the early design stage.

It is very difficult to have a clear vision of the overall
quality of the design project among the participating spe-
cialists. Due to their limited points of view in a different
discipline, each specialist tries to optimize the design for
his/her own discipline, which conceivably may come at the
expense of other disciplines. What is really needed to bring
the various specializations together into a coherent whole
is an effective collaborative design evaluation system. This
calls for the development of an environment within which
all the building design professionals can work together; so
that there are no delays, inconsistencies, miscommunica-
tions, and other errors while evaluating the design alterna-
tives. This environment also has to provide a means to
negotiate partial solutions, to trade them off against each
other so the overall result is improved. Essentially, the
communicative evaluation environment has to recognize
the significance of collaboration in enhancing the quality
of building design, and be geared towards actively foster-
ing and providing for that goal.

In addition, in terms of close relationship to real life sit-
uation, qualitative research designs can be positively used
for the exemplar research topic. The performance of the
design evaluation system needs to be compared with other

systems using qualitative research methods, and it is
needed to collect data from various architectural profes-
sions to setup criteria for an evaluation measurement of
this prototype system. Qualitative data analyses may help
give a standing point of perspective to future development
of the system in research and practice.

For theory-testing, simulation research designs can be
also used for the given research topic. The performance of
the design evaluation system needs to be examined with
three-dimensional information presentation system, which
can be tested as a prototype model on the Web. Virtual
Reality technology and Building Information Modeling
will possibly be further explored in order to accomplish
system feasibility in the future research.
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