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Abstract:

he aim of this study is to investigate potential differences in how students and experts
assess creativity in the context of computational design. With this aim, a teaching
experiment was conducted in a master level course, namely Digital Architectural
Design and Modelling (DADM). A hybrid methodology on the basis of qualitative and
guantitative research techniques was employed. Data were obtained from an open-
ended question and a structured online questionnaire. The questionnaire results were
evaluated utilizing Statistical Package for Social Sciences (SPSS) software. To evaluate
responses of the open-ended question, a three-fold conceptual framework comprising
contextualization, actualization, and representation (CAR) was developed based on
literature review of the assessment of creativity in architecture, architecture education,
and computational design. The results of the comparison between the way students
and experts assess creativity provided significant differences. In some criteria, involving
quantitative analysis results showing similarity between students and experts in the
context of creativity assessment, the developed CAR lenses have potential to reveal
structural differences in the way the respondents approach creativity.

Keywords: architecture education; computational design pedagogy; peer review;
creativity assessment; creativity research.

Resumen:

El objetivo de este estudio es investigar las posibles diferencias en como los estudiantes
y los expertos evallan la creatividad en el contexto del disefio computacional. Con este
objetivo, se realizd un experimento de ensefianza en un curso de nivel de maestria, a
saber, Disefio y Modelado Arquitectdnico Digital (DADM). Se empled una metodologia
hibrida basada en técnicas de investigacion cualitativas y cuantitativas. Los datos se
obtuvieron a partir de una pregunta abierta y un cuestionario online estructurado. Los
resultados del cuestionario se evaluaron utilizando el software Statistical Package for
Social Sciences (SPSS). Para evaluar las respuestas de la pregunta abierta, se desarrollé
un marco conceptual triple, a saber, contextualizacién, actualizacidn y representacion
(CAR), basado en una revision de la literatura sobre la evaluacion de la creatividad en
la arquitectura, la educacion en arquitectura y el disefio computacional. Los resultados
de la comparacién entre la forma en que estudiantes y expertos evaldan la creatividad
arrojaron diferencias significativas. En algunos criterios que el analisis cuantitativo da
como resultado similitudes entre estudiantes y expertos en el contexto de la evaluacién
de la creatividad, las lentes CAR desarrolladas tienen el potencial de revelar diferencias
estructurales en la forma en que los encuestados abordan la creatividad.

Palabras clave: ensefianza de la arquitectura; pedagogia del disefio computacional;
revision por pares; evaluacion de la creatividad; investigacion de la creatividad.
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1. Introduction

Advances in computational design technologies have
been influential for a long while (Asanowicz, 1989;
Pittioni, 1992), and have become intense regarding
the changes in curriculum over the last two decades
(Oxman, 2008; Duarte et al., 2012; Varinlioglu et al.,
2016; Benner & McArthur, 2019; Fricker et al., 2020).
Diversification and proliferation of computational design
tools, methods and processes have made it necessary
to reconsider the issue of creativity in architecture
education. Creativity concept is a core aspect in design
studios as a vital part of architecture education (Casakin
& Kreitler, 2008; Kalantari et al., 2020). Besides, it has
been an important issue in the context of computational
design (Brown, 2015; Brown, 2019). However, there are
limited studies promoting creativity and focusing on
creativity assessment in relation with computational
design in architecture education.

The lack of a universally accepted definition for
creativity and the difficulty of combining creativity
and computational design has led to a subjective
understanding of creativity (Doheim & Yusof, 2020;
Kalantari et al., 2020). The comprehension of creativity
differs among individuals in relation to factors such
as level of expertise and personal motivation or
tendencies. In this regard, this study aims to gain a better
understanding of the potential gaps between students
and experts regarding the assessment of creativity. It
is considered that this study will contribute to both
students and instructors in enhancing the common
communication ground by uncovering the expectations
around creativity. Rather than examining creativity
through students’ processes and course outcomes, this
study particularly concentrates on the way students
and experts assess creativity. In this context, a teaching
experiment conducted in a master level course, namely
Digital Architectural Design and Modelling (DADM), was
examined in detail.

The three research questions are as follows:

1. Through which concepts do students assess
creativity?

2. Whatconcepts do experts use to evaluate creativity?

3. Does any gap emerge between student and expert
perspectives regarding the assessment of creativity?

The study is organized as follows. Section 2 presents
an overview of research on assessment of creativity
in the context of architecture education and
computational design education in architecture.
Section 3 starts with the introduction of the course,
and continues with respondents, data collection and
employed methods. Section 4 presents a comparative
analysis of student peer review and expert review
processes. Section 5 provides results in the form of
responses to research questions, a comparison of
the findings and outcomes of this study with relevant
literature, and the contribution of the research to
improving the syllabus of DADM.
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2. Background

Creativity has been a key concept in education, and
it has become significant as one of the crucial skills
for the 21st century (Henriksen et al., 2016; Lucas &
Spencer, 2017). In architecture education, the concept
of creativity is defined as a slippery concept, nebulous,
and ill-structured (Spendlove, 2008). Regarding the
assessment of creativity, while some researchers support
the idea that it is an innate skill (Feldhusen & Goh, 1995),
other researchers treat creativity as an educable quality
(Sternberg & Williams, 1996).

Technology as a field of new possibilities for invention
(Barkow & Leibinger, 2012), is a key concept in the
current architecture agenda. Digitalization in tools,
methods and milieus takes creativity to another level.
Zagalo and Branco (2015) define creativity, apart from
the traditional skill-based creativity approaches, as being
something that anyone who finds the right domain
to express his/her inner ideas and exteriorize them
can achieve. Benjamin (2012) underlines the duality
between efficiency and creativity; while Van Berkel
(2012) advocates the opinion that the concerns of utility
and quality are intertwined in the contemporary digital
context. Lee et al. (2015) approach creativity through
novelty, usefulness, complexity, and aesthetics criteria
and utilize the expert evaluation method. In the scope of
the assessment of creativity, Lee et al. (2015) point out
the differences among experts and underline the need
for more explicit criteria or increasing the number of
participants within the expert evaluation method.

Regarding the creativity in architectural education and
computational design, the majority of the research on
creativity is about what creativity is. From a different
point of view, Csikszentmihalyi (1997) raises the
question of “where is creativity?” rather than “what
is creativity?”, and emphasizes that creativity can
only be achieved with the synergy of multiple layers
which are defined as design procedures (Gero, 2000),
developmental processes (Gotz, 1981), systematic steps
(Garvin, 1964), and creative bridge (Cross, 1997) in the
creativity literature in architecture and design.

To be able to understand the creativity assessment
process better, previous researchers have defined
their own concepts. In 1937, Catherine Patrick offered
the systematic stages of (i) preparation, (ii) incubation,
(iii) insight, and (iv) verification of concretization. To
improve the stages proposed by Patrick (1937), Gotz
(1981) added the stages of (v) product and (vi) complex
process of evaluation (morality, usefulness, scientific
accuracy, originality, beauty). As Fleith (2000) describes,
Feldhusen and Goh (1995) conceptualize creativity
through four categories: (i) person, (ii) product, (iii)
process, and (iv) environment. Relatedly, Tardif and
Sternberg (1988) focus on the three aspects of a creative
person: (i) cognitive characteristics, (ii) personality and
emotional qualities, and (iii) experiences during one’s
development. In another study, Botella et al. (2011)
define nine stages of a creative process as preparation,
concentration, incubation, ideation, insight, verification,
planning, production and validation. Accordingly, Folch
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et al. (2019) offer a threefold process of creativity: (i)
preparation, (ii) ideation, and (iii) verification & evaluation.

Considering the existing concepts proposed by the previous
researches and Csikszentmihalyi’s (1997) above-mentioned
cult question, this study proposes interrelated lenses of a
creative process as (i) contextualization, (ii) actualization,
and (iii) representation (CAR). The contextualization lens
involves ideation, experiments as objects of issues, sense
making, and initiation of discussion. The actualization
lens refers to the research process that consists of tools,
techniques, iteration, flow, and coherence. As for the
representation lens, it corresponds to the externalization of
design ideas including but not limited to visual and verbal
modes of information (Table 1). To make each lens more
transparent or explicit, this study defines a series of criteria
as follows: process, richness of the experiment, overall
quality of the outcomes, interpretation of the physical
experiments, originality of the digital model, novelty-
surprising, novelty-original, appropriateness of material,
experiment setup, understandable, style-organic, style-well
crafted, and variation-generativeness and adaptability.

Today’s wide range use of computational tools and
approaches in architectural design processes makes it more
difficult to investigate the source and assess creativity. Thus,
this study assumes that creativity can be achieved through
coalescence of the three lenses constituting a whole
creative process.

3. Methods

This study employs quantitative and qualitative research
methods sequentially. As the students’ submissions for
DADM were used as assessment material, the following
subsection first introduces the course (DADM) with

Studies

Axes Concepts

Ideation,
experiments as
objects of issues,
sense-making,
and initiation

of discussion,
incubation.

(i)

Contextualization

Tools, techniques,
iteration, flow,
and coherence.

(ii) Actualization

Externalization,
visual and
verbal modes of
information.

(iii)
Representation

Table 1. Three-fold framework proposal for creativity
assessment
Source: Authors (2022)
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its teaching methodology, goals, duration, type of
communication, assignments, and outcomes. Then, the
respondents, data collection procedures and employed
methods are presented in detail.

3.1. The Course: DADM

As one of the five compulsory courses of Architectural
Design Computing graduate program in Istanbul
Technical University, DADM particularly focuses on
supporting architecture students’ abilities to gain and
use the theoretical and practical knowledge acquired
in computational design in architecture based on the
undergraduate level competencies.

The teaching method of DADM consists of lectures given
by instructors and invited guests, readings and generation
of reflection diagrams, hands-on exercises, physical
experiments, in-class workshops, student presentations,
group discussions, and jury evaluations. The goals of the
DADM are as follows:

1. To have a basic understanding of current parametric
and algorithmic design approaches, as well as
insights on the future directions of digital design and
modelling.

2. To gain a critical awareness of computational design
methods in architecture beyond merely using
computers as representation tools.

3. To gain experience in developing novel strategies
to emergent situations that may arise in the digital
design and modeling process.

4. To gain a critical perspective on assessing processes
and products of the digital milieu.

The duration of a DADM in-person education period is
14 weeks of 3 hours per week, plus a final presentation
session. According to The European Credit Transfer and
Accumulation System (ECTS), the ECTS of DADM is 7.5,
which approximately equals 187.5 hours of study in
a semester. The course material, the reading list, and
the hands-on exercises are updated each semester
depending on the selected theme.

In the 2020-2021 fall semester, DADM was executed
remotely through the Zoom platform. For the group
discussions and some of the in-class exercises, the
breakout room option of Zoom was used. The course
materials were shared in both Google Drive and the
online submission system provided by the university.
Moreover, students have an opportunity to revisit the
video records of the course. Specifically, peer review
and expert review modules were added to DADM in
the 2020-2021 fall semester to encourage student’s
assessment skills.

The theme of the 2020-2021 fall semester, an assignment
named deMesh-deMap, was introduced to students
at the beginning of the semester as a rule-based mesh
deformation strategy. Apart from the semester-long
assignment, a series of weekly tasks were given. The
tasks, tools, type of study, and their durations are
detailed in Table 2.
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Type
Tasks Tools of the Weeks
study

pencil and M
paper

any selected
material

Rhino & X M
Grasshopper
any selected X x
material

X X
Rhino &
Grasshopper Y x

& any other
platforms

Rhino &
Grasshopper
& any other
platforms

Table 2. The details of deMesh-deMap assignment
Source: Authors (2022)

Students were expected to develop experiment
setups to observe tectonic characteristics in the
change of physical and chemical processes, extract
rules, relations and variables from the observed
experiments, and explore the dynamic modes of mesh
geometry. The students were asked to demonstrate
the experience they gained throughout the semester
in a booklet. The booklets were submitted in the 2020-
2021 fall semester within the scope of the DADM
course, including all tasks and assignments supporting
the midterm submission. The midterm assignments
in an individual booklet format (PDF) were used as a
source of evaluation material (Figure 1).

3.2. Respondents, Data Collection and Employed
Methods

The data collection process was conducted online with
two independent groups of respondents qualified as
students and experts. The first group of respondents
were 21 students from Istanbul Technical University who
participated in DADM in the 2020-2021 fall semester.
Among 21 students, 11 were female and 10 were male.
The age range was between 22 and 28 years, where the
mean value was 24. The distribution of programs, degrees
of education and number of respondents are shown
below:

e Material Science and Engineering Students - Master
Level- 2

Estoa N° 24/ Vol 12/ Julio 2023

e Architecture Design Computing Students- PhD Level-
4

e Architecture Design Student- PhD Level- 1
e Architecture Student- Undergraduate Level- 4

e Architecture Design Computing Students - Master
Level-9

e Game and Interaction Technologies Student- Master
Level- 1

The diversity of the participants in terms of digital
modelling skills, level of education and the programs they
had enrolled in are considered as a positive impact on the
reliability of the collected data.

The second group of respondents were faculty members
from architecture departments of different universities:
Associate Professors, Assistant Professors, PhD degree
holders, PhD candidates, and Practicing Architects holding
Master Degrees. The number of experts were 18, and the
age range was between 30 and 40 years old, where the
mean value was 36. Both groups of respondents were
informed beforehand that their personal information
would be kept anonymous and it was ensured that the
participants did not see each other’s responses.

The type of collected data consists of verbal explanations
(qualitative data) and an online questionnaire (quantitative
data). First, respondents were asked to make a critical
evaluation in the context of creativity through an online
form with 100-200 words for 2 projects out of 11. The
final submission, including the diagrams and the detailed
documentation of the projects regarding the whole
process, was shared online. The data collected in this
phase were used in the qualitative analysis. Words, phrases
or sentences were labeled semantically by the authors in
relation to CAR lenses. To be able to perform a systematic
analysis from the text data, a conceptual approach was
required. Further to a comprehensive literature review
on creativity, the three-fold lenses of contextualization,
actualization and representation (CAR) were proposed.
The text data were parsed into segments (concepts)
through a semantic evaluation done by the authors and
these concepts were matched with the related CAR lens.
To investigate students’ and experts’ perspectives on
creativity assessment through CAR lenses, an independent
chi-square test was implemented. In this context, each
CAR lens revealed from the qualitative analysis might
contain one or more criteria of the questionnaire.

Inaddition to the qualitative phase, an online questionnaire
form based on a 7-point Likert scale was also employed for
the data collection phase of the quantitative research. The
online questionnaire form focuses on the evaluation of the
overall study (1 to 5), process (6 to 9), and product (10 to
14) respectively. The questionnaire form is given in Table 3.

The defined scale items for the questions are: none (1),
not at all (2), maybe (3), ok (4), good (5), great (6), and
awesome (7) in the 7-point Likert scale. The questionnaire
results were evaluated utilizing Statistical Package for
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Figure 1. Sample pages from submitted booklets
Source: Authors (2022)

Social Sciences (SPSS) software. A normality test and
a two-sample t-test were implemented respectively.
Relating qualitative and quantitative research facilitates a
more systematic evaluation of creativity assessment.

The main reason for the order of the above-mentioned
steps is to avoid influencing participants’ vocabulary or
presenting any predefined structure for the process. The
students were asked to answer the open-ended question
for up to 60 minutes during the course hours. Breakout
rooms of Zoom were set up during the evaluation process.
However, the experts participated in the review process
asynchronously without a time restriction. The responses
from all participants were collected via separated text files
in Google Docs.

4., Results

4.1. Results of Quantitative Research

The questionnaire results were obtained, evaluating
each question separately. Before deciding on the type of
quantitative research, a normality test was conducted.
The normality test was based on Kolmogorov-Smirnov
reference, and values of skewness and kurtosis were
based on Tabachnick and Fidell (2014). In this study,
the results of the normality test demonstrated normal
distribution. Therefore, as seen from Table 4 and Table
5, two-sample t-test was implemented to compare
the responses of the students and the experts as two
independent variables. Cases where there was no
significant difference between the two variables were
designated as a null hypothesis. Otherwise, the null
hypothesis was rejected. In the scope of this research,
only cases determining a significant difference will be
discussed.

| gl gl@lald
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According to the collected data, it can be seen that
the difference between the responses of the students
and the experts is not significant for the criteria
such as measures of process, overall quality of the
outcomes, interpretation of the physical experiments,
novelty-original, ~ appropriateness  of  material,
understandable, style-organic, style-well crafted,
variation-generativeness and adaptability. However,
the scores of the experts are significantly higher than
the students’ for criteria such as measures of richness
(meanexpen: 5.39,sd=1.313), (mean_ . =5.1, sd=1.306);
originality of the digital model (meanexpen: 5.02, sd=
1.191), (mean_ . =4.65, sd= 1.513); novelty-surprising
(meanexpen: 5.15, sd=1.245), (mean = 4.75, sd=
1.219); and experiment setup (meanexper(:5.34,
sd=1.296), (mean_ =4.97, sd=1.44). Regarding the
two-sample t-test, these results indicate a meaningful
difference between the two groups of respondents for
the measures of richness of the experiment, originality
of the digital model, novelty-surprising, and experiment
setup.

4.2. Results of Qualitative Research

To amplify the investigation, verbal evaluations (100-200
words) of the two groups of respondents were compared
through the instrument of the chi-square test to see if
CAR lenses have a relationship with being a student or
an expert. Departing from the result of the chi-square
test, the gap and relations between two groups of
respondents were discussed in the context of CAR lenses.

The qualitative data comprised 4531 words (sum of all
verbal evaluations), and were analyzed in two separate
clusters as students and experts. In the next step,
following a semantic evaluation by the authors, the
expressions (concepts) extracted from the text were
matched with the related CAR lens (Figure 2).

For example, the expressions including “experiment”
were related with contextualization and representation

Estoa N° 24/ Vol 12/ Julio 2023
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N Questions Answers

1 Process

2 Richness of the experiment

3 Overall quality of the outcomes

Interpretation of the physical
experiments

5 Originality of the digital model

Novelty-Surprising
6  “The process presents
unanticipated information”

Novelty-Original
“The process is unusual in

7 comparison to the works
made by people with similar
experience”

Appropriateness of Material
8  “The employed methodology fits
with the used material”

Experiment Setup

“The appropriateness of the
9  experiment setup provides

sufficient data for a mesh

deformation simulation mode!

1

Understandable
“The solution and its

10 representation follow easily
understandable rules and
processes”

Style-Organic

“The solution has a sense of
wholeness in terms of part-whole
relationship”

11

Style-Well crafted

“The solution has been iteratively
developed to its highest possible
level for the given time”

12

Variation-Generativeness

“The outcomes provide a diverse
range of alternatives based on
similar inputs”

13

Adaptability

“The product has the ability to
14 change its size and volume for

different places, purposes, and

contexts”

Table 3. Details of the questionnaire form
Source: Authors (2022)

by considering their meaning within the sentences.
Accordingly, the concept of actualization is approached
in terms of carrying out, materializing the ideas, and
strategies, as well as corresponding to “process”. The
verbal expressions were also evaluated depending on
how each participant discussed and criticized the content
holistically. Based on the results of semantic evaluation,
the most associated lens for each evaluation was counted
as an input (as 1 for the “count” lines) for Table 6. Using
this count, the chi-square test was implemented in SPSS.

The chi-square test indicated that the creativity
assessments of the two groups of respondents are
statistically independent from each other (x?(2) =0,087,
p>.05). A quantitative proximity was observed between
the creativity assessment of the two groups through
CAR lenses. However, while expanding on the qualitative
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analysis, it was observed that the way the two groups
of respondents evaluate the student works through
CAR lenses was different. This fact corroborates the gap
defined as a problem in the Introduction.

4.3. Findings

Creativity assessments by the two independent groups
were compared using both quantitative and qualitative
research methods. Further to quantitative results,
qualitative research provided a deeper understanding
about the nature of the differences.

Based on the results derived from the questionnaire,
student evaluations led to one best and one weak project.
However, expert assessments resulted with varying best
and weak projects for each evaluation criteria (Figure
3). In other words, while a block-like pattern was seen
in student assessments, diverging patterns were seen
in expert evaluations. Moreover, it was observed that
the students elaborate the assignment as a linear and
one-way process (i.e. analyze, results, final, stage, first,
and later). On the other hand, a non-linear and holistic
perspective was followed in the assessments of the
experts (i.e. self-evaluation, questioning the feedback,
overlap, and superposition).

Regarding the results of the qualitative analysis, to define
the concept of “richness”, terms such as “digital and
physical models”, “experiment”, “product”, “output”, and
“representation” were widely used by the students. On
the other hand, experts focused on the context of the
experiment setup and in-depth investigations related
to the “richness” and “context”. Regarding the concept
of “originality”, it was observed that students tend to
evaluate originality in comparison with other in-class
projects while experts evaluated each project with a
wide range of literature. Moreover, student evaluations
involved specific comments on the steps of the given
tasks while expert evaluations mostly focused on the
overall methodology, process, and approach. Considering
the concept of “novelty”, the term “interesting” became
a common denominator between the two groups of
respondents. Students used terms such as “promising”,
“inspiring” and “new” in relation to physical models
and outputs of the experiments. However, experts
mostly used “potential” and “exciting” to evaluate
novelty in relation to the general context. Students
evaluated the “experiment setup” mostly in the context
of contextualization and representation lenses. Unlike
students, experts looked at the “experiment setup”
through the lens of actualization, and considered it as a
part of the process (i.e. superpositioned, transition, and
during the experimentation).

” ou
’

When the qualitative analysis was considered based
on CAR lenses, the contextualization was regarded as
a primary lens in both groups’ assessments. However,
the students mainly approached the concept of
contextualization  through  experiment materials,
components, software, and variety of tools while the
experts elaborated it through the concepts of context,
strategy, and point of origin by means of how the
materials, software, and tools were designed. The
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Figure 2. Matching the collected verbal expressions with
CAR lenses
Source: Authors (2022)

students elaborated the actualization lens through
association with the richness category while the experts
considered actualization among the measures of richness
of the experiment, originality of the digital model,
novelty-surprising, and experiment setup. Accordingly,
the students considered the representation lens in
relation to output (i.e. model, report, product and result),
while the experts concentrated on documentation of the
whole process, connections, patterns, and flow.

5. Discussion

Similar to its vague meaning, both teaching and
assessment of creativity have an ambiguous nature. What
was defined as novel and creative in the past has become
common and standard with the dominance of digital
tools in design processes. The unique design solutions of
the past which were generally accepted as creative are
becoming products of the recent digital tools, methods,
and environments. Relatedly, when a new computational
design method or technique is introduced to architecture
students, the final products may develop a certain
homogeneity due to the dominance of the employed
tools. One of the points that makes it difficult to discuss
creativity in the age of computational design is the cyclical
nature of design processes and the procedural structure
of use of computational methods. As a result, it becomes
more difficult for students, instructors, and experts to
evaluate creativity of digitally generated design solutions.
To gain a better vision of the differences between student
and expert in the way they assess creativity, a hybrid
methodology on the basis of qualitative and quantitative
research techniques was employed.

This study answers three research questions. The first and
second research questions seek to identify the concepts

used by the two respondent groups to assess creativity.
The diagram in Figure 2 illustrates and enables a ground
for interpretation to answer this question. The sizes of
the mapped concepts vary according to their frequency
of use in the written material. Certain concepts, such
as experiment, digital, process, model, material, and
mesh, can be easily derived from the responses of both
groups. However, there are several concepts that are
more dominant for the experts, such as interesting,
remapping, presentation, reference, computational,
and deformation, stage, result, and deformation for the
students.

For the third research question that seeks significant
differences and gaps between the two groups regarding
creativity assessment, the following conclusions were
obtained:

e While experts assess creativity with a panoramic
overview by means of context, meaning, depth
of ideation, process, and outcomes, the students
majorly focus on specific details.

e In cases where both groups of respondents consider
similar criteria, the ways they conceptualize and
evaluate creativity differ.

e The experts approached the design process as a non-
linear, holistic concept, while students regarded the
process as sequences of steps.

Todeepenthediscussion, the obtained results are compared
with related and recent studies. Onsman (2016) discusses
creativity as an alternative to expertise focusing both on
process and product specifically in the context of design
studio. Ways of developing determination of assessment
criteria are investigated based on scoring rubric method,
specifically through learning outcomes. Folch et al. (2019)
aim at researching the creative process in architecture
students and professionals utilizing grounded theory. Folch
et al. (2019) highlight the impact of talking, and dialogical
creative process is recommended to bring creativity from
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Criteria Participants N Mean Std. Deviation  Std. Error Mean
student 204 5,35 1,212 0,085
Process

expert 125 5,5 1,175 0,105

student 204 51 1,306 0,091
Richness of the experiment

expert 125 5,39 1,313 0,117

student 204 5 1,334 0,093
Overall quality of the outcomes

expert 125 5,27 1,124 0,101

student 204 5,15 1,316 0,092
Interpretation of the physical experiments

expert 125 53 1,185 0,106

student 204 4,65 1,513 0,106
Originality of the digital model

expert 125 5,02 1,191 0,107

student 204 4,75 1,219 0,085
Novelty-Surprising

expert 125 5,15 1,245 0,111

student 204 4,92 1,211 0,085
Novelty-Original

expert 125 513 1,314 0,117

student 204 5,13 1,391 0,097
Appropriateness of Material

expert 125 5,33 1,337 0,12

student 204 4,97 1,44 0,101
Experiment Setup

expert 125 5,34 1,296 0,116

student 204 5,23 1,252 0,088
Understandable

expert 125 5,4 1,283 0,115

student 204 5,13 1,415 0,099
Style-Organic

expert 125 5,23 1,212 0,108

student 204 4,99 1,375 0,096
Style-Well crafted

expert 125 5,12 1,305 0,117

student 204 4,8 1,48 0,104
Variation-Generativeness

expert 125 5,07 1,277 0,114

student 204 5,16 1,25 0,087
Adaptability

expert 125 5,38 1,242 0,111

Table 4. Group statistics
Source: Authors (2022)

tacit to a more explicit process. In a recent study, Doheim
and Yusof (2020) investigate the differences in perception
of creativity in search of a level of agreement between two
sample groups which are students and instructors. Semi-
structured interviews and a pre-designed questionnaire
are utilized in the context of a specific architectural design
studio with aims to promote creativity within the design
studio. The results show that there are more disagreements
than agreements between students and instructors, and
there is more consensus among the instructors’ responses
than those of the students. Another result underlines the
relation between the creativity perception in a specific
studio and the objectives of that studio.

While the mentioned studies have similarities with our
research at certain points, such as the aim of promoting
creativity in architecture education, questioning the process
of creativity assessment, and conducting comparative
research among different respondent groups, there are
also distinctive points that reveal the original aspect of our
study:

e First, the majority of the relevant studies are conducted
in the context of design studios. Our study, with an
assumption of considering assessment as a part of the
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learning process, brings the discussion on creativity
assessment to the field of computational design
education in architecture where creativity has become
crucial.

e Second, this study focuses on the gap between students
and experts, and approaches the gap constructively in
search of ways of nourishing the design process, rather
than developing an assessment method or proposing a
creativity definition.

e Third, this study combines qualitative and quantitative
research methods to reveal the criteria that create the
mentioned gap, and to investigate the nature and the
meaning of the gap itself.

The findings of the study have also contributed to
improving the course syllabus studied. Peer review
sessions have supported students in gaining critical
thinking skills. It is concluded that the practice of
creativity assessment via peer review is a constructive
factor in developing creativity skills of students. Peer
review has been added as a new support tool to the
pedagogical approach that encourages the learner to
take risks, self-criticize, and experiment. For instance,
new criteria observed in the students’ detailed
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Levene’s Test
for Equality of t-test for Equality of Means
Variances
95% Confidence
" Interval of the
. Sig. Mean Std. Error "
F Sig. t df (2-tailed) Difference Difference Difference
Lower Upper
Equalvariances 4545 g5 1146 327 0,253 -0,156 0,136 0,424 0,112
assumed
Process i
Equal variances 1,154 268,642 0,249 -0,156 0,135 0,422 011
not assumed
Eq“a"’a”agces 0589 0443 -1978 327 0,049 -0,294 0149  -0586 -0,002
Richness of the EEEIS
experiment q
Eapalyariances 1,975 261,195 0,049 -0,294 0,149 0,587  -0,001
not assumed
Eq“aas's‘frzzgces 1,765 0,185 -1,937 327 0,054 0,277 0,143 0,558 0,004
Overall quality of
the outcomes q
Equal variances 2,018 295,698 0,045 0,277 0,137 0,547  -0,007
not assumed
Equal variances
Interpretation ke 1,732 0,189 -1,034 327 0,302 0,149 0,144 0432 0,134
of the physical
experiments Equal variances ~ ) )
A eumed 1,061 283,425 0,29 0,149 0,14 0,425 0,127
Eq“a"’a”agces 12,389 0 -2,321 327 0,021 -0,369 0,159 0,682  -0,056
Originality of the CREIIS
digital model g
Equal variances
el 2,456 307,022 0,015 -0,369 0,15 0,665 -0,073
Eq“a"’a”agces 0322 0571 -2,845 327 0,005 -0,397 0,14 0,672 -0,122
Novelty- assume
Surprising q
Eapalyariances 2,831 258,152 0,005 -0,397 0,14 0,673 -0,121
not assumed
Equal variances
assumad 0,854 0,356 -14838 327 0,138 0,211 0,142 0,491 0,068
Novelty-Original ]
Equal variances 1,459 245,99 0,146 0,211 0,145 0,497 0,074
not assumed
Eq“aags‘fjargzgces 1,168 0,281 -1,288 327 0,199 -0,201 0,156 0,507 0,106
Appropriateness
of Material g
Equal variances
A eumed 1,301 270,403 0,194 0,201 0,154 0,504 0,103
Eq“a"’a”agces 0,759 0,384 -2,402 327 0,017 0,378 0,158 0,688  -0,068
Experiment CREIIS
Setup g
Equal variances
el 2,463 283,464 0,014 0,378 0,154 0,681 -0,076
Equalvariances 441 974 _1182 327 0,238 0,17 0,144 0,452 0,113
assumed
Understandable -
Eapalyariances 1,175 257,441 0,241 -0,17 0,144 0,454 0,115
not assumed
Equal variances
assumad 5458 002 -0686 327 0,493 0,105 0,152 0,404 0,195
Style-Organic -
Equal variances 0,712 292,837 0,477 -0,105 0,147 0,394 0,185
not assumed
Eq“:!;ff:ggces 0442 0507 -0,847 327 0,398 0,13 0,153 0,431 0,172
Style-Well
crafted g
Equal variances
A eumed 0,858 272,97 0,392 0,13 0,151 0,428 0,168
Eq“a"’a”agces 6,156 0,014 -1,708 327 0,089 0,273 0,16 0,587 0,041
Variation- CREIIS
Generativeness g
Equal variances
el 41,77 291,454 0,078 0,273 0,154 0,577 0,031
Equalvariances 43 g5y 1547 327 0,123 -0,219 0,142 0,498 0,059
assumed
Adaptability -
Eapalyariances 41,55 263,56 0,122 0,219 0,141 0,498 0,059

not assumed

Table 5. Independent samples test
Source: Authors (2022)
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A

Evaluated as Best

Evaluated as Worst

Students

Tasks R .
(Project Name: Oscimesh)

Experts Students Experts
(Project Na':ne' We'a've) (Project Name: (Project Name:
. Tria-Wire) Tria-Wire)

(i) Drawing a mesh

(ii) Physical models of the
previously generated mesh

(iii) Digital model

(iv) Material experiments

(v) Animation of the chosen
behaviour

ReMesh - Digital Simulation (Maya)

Frame0l0sec.  Frame{|10sec. Framel|Z0tee Frame!l30sec  Frama 1140 sec.

(vi) A rule based mesh
deformation strategy

(vii) Remapping the mesh based ===
on a 3D printed model §

Figure 3. Students’ works and evaluation results of the
two groups of respondents
Source: Authors (2022)

responses can nurture new design directions and
evaluation criteria for DADM in the following semesters.

One semester-long teaching experiment provided a
basis for this study. The research might be extended
with the participation of more students and experts in
future studies. To obtain comprehensive inferences,
more criteria such as educational background, academic
social networks, and research fields of experts might be
considered.
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Lenses
contextua- actualiza- representa- Total
lization tion tion
Count 11 5 6 22
8E  Expected
S xpecte
33 ot 10,5 5 6,4 22
oR
% of Total 22,90% 10,40% 12,50% 45,80%
Count 12 6 8 26
T
o Expected
% Count 12,5 6 7,6 26
% of Total 25,00% 12,50% 16,70% 54,20%

Table 6. Cross tabulation of respondent groups and lenses
Source: Authors (2022)
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