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Keywords: Background: All stages of an architectural design process, from research and analysis to form
Creativity, generation, require creativity. Therefore, in architecture, it is crucial to be familiar with creativity and
Architectural Work, use it correctly. Despite conducting various researches in this field, there is still no common
Evaluation, understanding of how to evaluate creativity in architecture and most of the evaluations are based on
Meta-Synthesis subjective criteria, which has led to uncertainties and the impossibility of correct evaluation of the

work.

Aims: This study is aimed at identifying and prioritizing the components and indicators affecting the
evaluation of architects' creativity.

Method: This research has a applied goal, and it has been conducted using an exploratory mixed
method. In the first step, the components and indicators were identified using the meta-synthesis
method. By searching the databases with purposive sampling. In the quantitative section, data were
collected using the questionnaire designed in 2020, and the questionnaires were distributed among
110 participants, including professors, architects, and the staff of the architecture-related
management organizations in the city of Mashhad, Iran, who were selected using the cluster sampling
method. After collecting the questionnaires and investigating them, they were subjected to
confirmatory factor analysis.

Results: The results approved the conceptual model, including the components; novelty,
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Introduction

Given the huge evolutions and rise of new issues in
industrial countries over recent decades, the need for
creativity in problems has received much more
attention. New technologies in the field of
information and communication have changed the
material, human, and social fundamentals of society.
Therefore, in order to sustain, different organizations
must predict these changes and react to them quickly
(Indriartiningtias and Hartono, 2018). In this regard,
as a vital tool, creativity is used to benefit from new
opportunities and resolve most of the important social
issues (Tidd and Bessant,2020).

Problem-solving helps to improve the quality of
students' learning and empowers them to solve real-
life problems themselves (Nguyen, 2021) and
architecture means solving a problem creatively what
can be defined as the identification and use of
knowledge that lead the learner to an appropriate and
creative response to the situation. (Razm, Hafezi,,
Marashian & Dashtbozorgi, 2021). Therefore,
creativity is considered an integral part of the
architectural design, and one of the most fundamental
criteria for the quality and usefulness of a design is
the creativity involved in it (Koronis,2021) and uing
criteria to provide the information required for
making the appropriate decision is very practical.
(Thomas, 2014)

Although criteria-based evaluations are widely
recommended in various studies (Amabile, 1983;
Baer and McKool, 2009; Han, 2003; Horn and
Salvendy, 2006; Kaufman, Plucker and Russell,2012)
they have proposed a set of different criteria, which
are rarely similar, to define creative results (Douglas,
Jillian, Thomas and Eric, 2006). Lack of evaluation
criteria that are commonly agreed upon leads to
uncertainty and the inability to evaluate a design
correctly (Rezvani, 2013).

The architectural education studies conducted
concerning the criteria-based approach are divided
into two main groups; the first group consists of the
data obtained from architectural evaluation based on
the Torrance tests (1996), including originality,
flexibility, fluency, and elaboration (...,Khoshtale,
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2019 and Talebi, Moosavi, and Poushaneh, 2020).
These studies mostly concern the primary stages of
ideation and cannot be adopted to evaluate a finished
piece of work, which is the ultimate goal of the
present study. The second group consists of the
architectural studies that are based on some different
criteria, such as novelty and appropriateness (e.g.
kwan, 2018, Hong, 2015; Liou, 2018) or originality
and practicality (e.g., Goldschmidt and Smolkov,
2006; Genco, Holtta - Otto and Seepersad, 2012)
Meanwhile, other researchers have adopted other
components such as elegance, relevance (to the
subject  background), and effectiveness (in
responding) (Cropley, 2015). This indicates that the
criteria mentioned by the second group of
architectural ~ studies are insufficient and
ungeneralizable since the theoretical foundations are
not reliable in architecture. However, in psychology
and other fields, the theories have a rich background
and have proposed complete and more precise
criteria. Hence, the main purpose of the present study
is to identify the components and indicators of
creative design in other subjects such as psychology
and then validate and prioritize them in architecture.
Therefore, the question of the present study are: What
are the components and indicators affecting the
evaluation of a creative design? How much impact do
they have, and how are they prioritized?

Method

In terms of objective, this research is a applied study
since it has an exploratory nature aimed at identifying
and designing a conceptual model to evaluate the
creativity level of a product. In terms of data type, the
research has been conducted using a mixed
(qualitative-quantitative) ~ method,  which s
exploratory sequential. In the qualitative stage, the
data collected from former resources were combined
using the meta-synthesis method through
Sandelowski and Barroso's seven-step approach.
Then, the results were examined using the researcher-
made questionnaire, whose face and content validity
in the qualitative section was confirmed by ten expert
professors and specialists, distributed to the target
population, including 110 participants from
universities, professional designers, and the staff of
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the  architecture-related organizations (the
municipality,  the  construction  engineering
organization, and the housing and urban development
organization) with at least an M.Sc. degree. The
participants were selected with the cluster sampling
method in Mashhad in the Spring of 2021. The
confirmatory factor analysis was carried out to test
the construct validity model. The reliability of the
questionnaire was measured based on Cronbach's
alpha (0.80) which confirmed the internal consistency
of all questionnaires of the research. The data were
analyzed in the Smart PLS software. Finally, the
Friedman test was adopted to prioritize the
components in each of the three occupational groups.

Results

The research's first question: What are the
components and indicators affecting the evaluation of
a creative product?

In order to answer this question ,the data collected m
former resources were combined using the meta-
synthesis method through Sandelowski and Barroso's
seven-step approach.

The results were obtained in the form of four
components (novelty, usefulness, practicability, and
artistic aspect) and nine indicators (originality,
uniqueness, excitement, meeting the needs of users,
serving the interests of stakeholders, compliance with
the existing conditions, economic feasibility,
implementation feasibility, and elaboration of details
and the harmony and connections between them).The
structures of the model were subjected to the
confirmatory factor analysis in the SmartPLS
software. The reliability index and convergent and
divergent validities were used to measure the fitness
of the measurement model. According to the value of
Cronbach's alpha and the combined reliability, all
latent variables had Cronbach's alpha and combined
reliability values of higher than 0.7. This indicated the
appropriate reliability of components and indicators.
Furthermore, the average variance extracted (AVE)
of latent variables was higher than 0.5, but the
economic feasibility had a factor loading of 0.38.
Therefore, this indicator was removed, and the model
was tested again. Then, all components and indicators
had a factor loading of more than 0.5. Accordingly,
the convergent validity of the measurement models
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was optimal. Figure 2 presents the factor loadings
resulting from the model implementation extracted by
Smart PLS 3. It is indicated that each measure had an
appropriate factor loading.Furthermore, in order to
prioritize and identify the most important components
for the evaluation of a creative product, the Friedman
test was adopted. According to the Friedman test, the
components of novelty, usefulness, practicability, and
artistic aspect with average ranks of 1.83, 2.62, 2.30,
and 2.25 had the maximum average rank,
respectively.

Conclusion

Since creativity is considered a fundamental principle
of the development and progress of societies, it is
necessary to provide components and indicators to
identify and produce creative products. However,
there are diverse dimensions, components, and
indicators affecting the evaluation of a creative
product. Moreover, there exists no comprehensive
insight, and the conducted studies are not clear
enough. Therefore, the present study is aimed at
investigating the common dimensions, components,
and indicators and presenting a more comprehensive
model to evaluate the creative products. In this
research, the components and indicators affecting the
evaluation of the creativity of a product, including
novelty (originality, uniqueness, and excitement),
practicability (compliance with the existing
conditions, implementation feasibility, and economic
feasibility), usefulness (meeting the needs of users,
serving the interests of stakeholders), and the artistic
aspect (elaboration of details and the harmony and
connections between them) were identified, and the
measurement model and structural model fit were
investigated by performing the confirmatory factor
analysis. Finally, the components and indicators were
prioritized based on the viewpoints of the three
groups of the target population. The results indicated
that for the group of professors and management
organizations' staff, the novelty had higher priority,
while from the designers' perspective, usefulness
ranked top, and novelty came next. Furthermore, the
component of artistic aspect had the lowest
importance from the professional designers'
viewpoint, and according to professors and
management organizations' staff, practicability had
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the lowest priority. Thus, from the different statistical
populations' perspectives, the priorities from the most
to the least important components were as
follows:Employees: Novelty, usefulness, artistic
aspect, and practicability Designers: Usefulness,
novelty, practicability, and artistic aspect Professors:
Novelty, artistic aspect, and usefulness (with almost
similar importance), and practicability came in the
third place. Among the components of this study,
novelty and artistic aspect were reported by Besemer
and O'Quin (2006), who had used the CPSS method
in the recent decade. The components of excitement
and originality were also considered by them as the
sub-criteria of novelty. Conducting eight consecutive
studies, which were evaluated by 6-20 judges,
Amabile (1981) reported novelty, (artistic) elegance,
and practicability, which agree with the results of this
study. Analyzing the characteristics of the most
creative products between 2006 and 2008, Sanders
(2006-2008) introduced usefulness, contextual
consideration, interaction with the user (meeting the
spiritual and material needs), and the economy as the
components affecting creativity. They are in
accordance with the component of usefulness and
indicators concerning the contextual conditions and
regulations, meeting the needs of users, and economic
feasibility in the present research, but the novelty was
not investigated. In a study by Lindsay (2007)
performed on bachelor students in the form of four 4-
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to 6-member groups, the technological feasibility,
called *"contextual consideration” herein, was
reported as a characteristic of a creative product. The
components of meeting the needs (serving the
interests) and unusualness were also approved by
Moss (2011) in a study conducted on 12 Ph.D.
students tested in three 1-hour sessions.

Although the desired results have been achieved, it is
required to conduct other experimental studies to
investigate the research model and generalize its
results in different fields using different methods. In
addition, investigating the impacts of components on
each other will lead to a better understanding of the
development of creativity.
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