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Abstract

In recent decades, studies on residential environments and the crisis in architectural and urban planning
structures in Iran have become a topic of discussion among experts. Previous studies show that, on one hand,
aesthetic values are one of the influential factors in the quality of residential environments, and on the other
hand, reviewing the existing research and related sources highlights the lack of clear and defined components
and criteria in explaining bio-aesthetics. The aim of the present research is to identify the components and
criteria of bio-aesthetics in residential environments. This objective is achievable by extracting the
aforementioned criteria from the existing research in the field of architectural aesthetics. In this regard, the
type of research is applied, and the methodological approach is qualitative. Additionally, the strategy adopted
is the meta-synthesis method developed by Sandelowski and Barroso. The data collection tool consists of the
previous research studies. In this context, from the 623 articles identified during the systematic literature
review of the past four decades in electronic databases, 77 selected articles and books met the selection
criteria. Furthermore, to determine the content validity of the research, the internal validity of the
components and criteria was assessed using the Lawshe Content Validity Ratio (CVR) and a survey of 15
experts. The results, after identification, coding, and categorization, have been presented in the form of a
conceptual model of bio-aesthetics. The findings indicate that the bio-aesthetic component can be analyzed
based on four aspects: perceptual aesthetics, cognitive aesthetics, social aesthetics, and biological (bio)
aesthetics, with thirteen criteria and forty-eight sub-criteria identified and analyzed.
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Introduction

In fact, beauty is both a subjective and objective concept. Therefore, residential environments, with their
varying geographical, social, historical, and cultural contexts, possess diverse and varied criteria for beauty.
Given this, and the lack of structured studies on the experience of bio-aesthetics in these settings, the main
research question arises: What are the components and criteria of bio-aesthetics in residential environments?
Consequently, identifying architectural characteristics in residential environments is crucial for revisiting bio-
aesthetics, which can aid in developing a framework for identifying the components, criteria, and sub-criteria
of bio-aesthetics. However, the existence of diverse, scattered, and conflicting viewpoints highlights the need
for complementary research in this area. A review of the literature indicates that previous studies have
addressed various aspects of aesthetics, and among these studies, there is a lack of a cohesive and integrated
model for presenting the conceptual framework of bio-aesthetic components that affect the quality of
residential environments.

Therefore, to address the existing research gap, this study, employs the meta-synthesis approach and
systematically reviews the findings of existing research related to the topic. It aims to provide a
comprehensive model for identifying the components, criteria, and sub-criteria of bio-aesthetics that
contribute to improving the quality of residential environments. This paper begins with a review of the
research background, followed by a discussion of the seven steps of the meta-synthesis method based on the
framework developed by Sandelowski and Barroso. Finally, the results are presented in the form of a table,
a conceptual framework, and recommendations.

Methodology

This research is applied in terms of its objective and qualitative in terms of its method. The strategy employed
in this qualitative study is meta-synthesis. To achieve the research objective, the seven-step model proposed
by Sandelowski and Barroso was followed, as illustrated in Figure 1. In the first step, the core research
question was posed: What are the components and criteria of bio-aesthetics? Steps two through seven
included: conducting a systematic review of the literature, identifying and selecting relevant sources,
extracting data from the selected studies, analyzing and synthesizing the findings, conducting quality control,
and finally, developing the proposed model. A detailed report on the implementation of these steps is
presented in the findings section.

2. Systematic 4, Extraction of 6. Quality
Review of the Source Control
Literature Information
V ' ' '
1. Formulation 3.Search and 5. Analysis and 7. Presentation
of the Research Selection of Synthesis of of Findings
Question Appropriate Sources Findings

Fig 1. The Seven Steps of the Meta-synthesis Method Based on Sandelowski and Barroso's Framework

Results and Discussion

As previously mentioned, the meta-synthesis in this study was conducted based on the Sandelowski and
Barroso framework. Accordingly, the findings are presented in accordance with each step of this model.
Step 1 — Formulating the Research Questions: The first step in a meta-synthesis is to determine what is being
investigated. Accordingly, the core research question in this study is: What are the components and criteria
of bio-aesthetics?

Step 2 — Systematic Review of Literature: In the present study, to conduct a systematic review of the literature,
seven scientific and specialized databases were searched to identify and collect relevant studies. Vatious
keywords, including foundations and concepts of bio-aesthetics, bio-aesthetic components and criteria,
environmental quality, and residential environments, were used to search for the relevant documents. The
timeframe for the study ranged from the year 1360 in the Iranian calendar (1981 in the Gregorian calendar)
to the present.

Step 3 — Search and Selection of Relevant Sources:During the search process, various parameters such as
title, abstract, keywords, content, and the quality of the related studies were considered. Articles and books
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that did not align with the research question and objective were excluded. It is noteworthy that the inclusion
criteria were based on the keywords aesthetics, environmental quality, residential environments, and bio-
aesthetics, while the exclusion criteria were pertained to irrelevance due to lack of thematic connection,
findings, and other factors. Figure 2 symbolically illustrates the process of searching and selecting the relevant
sources.
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Fig 2. Algorithm for Final Source Selection

Step 4 — Extracting Information from Selected Sources, Articles, and Books: In this step of the meta-
synthesis, the researcher examines the final sources to extract distinct findings embedded within the content
of these studies. Therefore, in this phase, information from each of the 77 final studies was extracted. It is
important to note that the findings include aspects, components, criteria, and sub-criteria, which will be
categorized later in the coding process.

Step 5 — Analysis and Synthesis of Findings:In this study, all the findings extracted from the studies ate
initially considered as codes. Then, taking into account the concept of each code, they are grouped into
similar categories. The basis for categorizing these codes is the degree of similarity among different codes. In
the present study, 61 codes were identified using MAXQDA software, and considering their frequency, a
total of 387 codes were extracted. Based on the analysis performed, as shown in Figure 1, a total of 4
components, 13 critetia, and 61 sub-criteria for bio-aesthetics in residential environments were identified and
categorized.
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Fig 3. Categorization of Bio-aesthetic Codes into Components, Criteria, and Sub-criteria

Step 6 — Quality Control:In this study, since the number of experts evaluating the research questions was 15,
the minimum acceptable CVR value based on the number of specialists scoring the items is 0.49. Therefore,
if the CVR value calculated for any of the questionnaire items is less than 0.49, that code must be removed
from the questions and will not be used in the subsequent stages of the test. In this regard, the results of
calculating the content validity ratio (CVR) indicate that the values calculated for thirteen criteria—balance,
symmetry, flexibility, presence, livability, cultural diversity, reduction of social isolation, historical
preservation, inclusive public transportation, preference for natural light, preference for natural patterns,
shaping positive attitudes, and resilience—were less than 0.49. Consequently, these criteria were excluded
from the final model due to the low agreement among the raters. The remaining sub-criteria had CVR values
higher than 0.49, and thus were retained in the model.

Step 7 — Presenting the Findings (Designing the Conceptual Model):In this step, the results obtained from
the meta-synthesis method are presented in the form of a conceptual model, as shown in Figure 2. In general,
the explanation of the components and criteria of bio-aesthetics affecting the quality of residential
environments presented in this study consists of four components: perceptual, cognitive, social, and
biological (biological component).
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Fig 4. Conceptual Model of Components, Criteria, and Sub-criteria of Bio-aesthetics

Conclusion

Given the crisis in the aesthetics of residential environments in Iranian cities and the various issues in the
fields of architecture and urban planning, as well as the diversity and proliferation of opinions, the definition
of components, criteria, and sub-criteria of bio-aesthetics is crucial for reevaluating the quality of residential
environments. It helps in establishing a comprehensive framework for expressing their characteristics and
indicators. Thus, in this study, using the meta-synthesis approach and the seven-step method of Sandelowski
and Barroso, 77 selected articles and books were reviewed. Subsequently, 61 sub-criteria were identified using
MAXQDA software, and after evaluating them based on the agreement coefficients of the reviewers and the
Content Validity Ratio (CVR), 13 sub-criteria were excluded from the model, leaving 48 sub-criteria in the
final model. Based on the analyses conducted and the insights gathered from the 15 experts consulted, the
final model was categorized and presented in four components, thirteen criteria, and forty-eight sub-criteria.
The components of the research, in order, are "Perceptual Aesthetics," "Cognitive Aesthetics," "Social
Aesthetics," and "Biological Component Aesthetics," with the highest number of opinions indicating the
necessity of these components
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Fig 2. Algorithm for Final Source Selection
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Fig 3. Algorithm for Code Categorization
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Fig 4. Categorization of Bio-aesthetic Codes into Components, Criteria, and Sub-criteria
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Table 4. Minimum Acceptable CVR Value Based on the Number of Expert Raters
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