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Abstract

The development of educational-recreational complexes for children 
has a significant impact on their cognitive growth and behaviour. Proper 
site selection is essential to ensure the success of such projects. This 
paper aims to identify the best location for a children’s educational-
recreational complex in Shiraz, Iran. The study used a descriptive-
comparative and survey method to determine effective criteria for site 
selection. A questionnaire was administered to experts in architecture, 
urban design, and planning to identify appropriate sites. The Analytic 
Hierarchy Process (AHP) method was then employed to select the best 
location. The hierarchical model included three levels: goal (educational-
recreational site selection), criteria (natural potential, accessibility, land 
size, neighbourhood and social context, expansibility, appropriate land 
use (the neighbourhood between proposed and master plan land use)), 
and three alternative sites. The results showed that a site located near 
residential areas, green spaces, and natural elements is suitable for 
the development of an educational-recreational complex for children. 
The study recommends the use of the SWOT (strength, weaknesses, 
opportunities and threats)-AHP method for site selection in children’s 
complexes. The paper highlights the need for a reliability test or table/
figure to support the research findings.
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1 Introduction

Site selection is recognized as analysing the spatial 
and non-spatial potential of locations to choose 
the best place for special land uses (Azimi Hosseini 
2010), and measuring the needs of a new project 
against the values of potential locations. Therefore, 
the selection of best site improves the design and 
construction of projects and helps the professional 
designers to address issues of quality and physical 
proportions (UNESCO 1996), community, cost, secu-
rity, appropriate accessibility (Hamedani and Huber 
2012) and sustainability and natural elements (Kha-
kighasr 2018). As children spend their most of the 
day in Recreational-Educational Complex, the qual-
ity of these spaces improves the personal develop-
ment, social interaction, and enhance the sense of 
cooperation, and even their education. Since there 
is not enough criteria in selecting these spaces, their 
potential talents could not grow well (Faizi et al. 
2012). However, finding an optimal location for the 
future among existing sites is challenging (Zaheer et 
al. 2022). Choosing a location is the first and most 
important decision in any project (Lai 2019). It is 
important that all development decisions be made 
with extensive data analysis and lead to a main lo-
cation (Pekel and Kara 2019). Making the right 
strategic decisions in choosing the site will provide 
various facilities for the people most efficiently and 
increase public welfare (Zaheer et al. 2022). Schools 
are sometimes located without scientific methods, 
which can lead to schools being built in inappropri-
ate places (Hussaini et al. 2018). Badri (1999) select-
ed a suitable location, using Analytic Hierarchy Pro-
cess (AHP) as an aid in allocation decisions. Making 
decision with multiple criteria is a complex task (Yap 
et al. 2018). Therefore, multi-criteria decision mak-
ing (MCDM) is one of the most important branches 
of decision theory and is used to identify the best al-
ternative among all available alternatives (Huang et 
al. 2015). In this regard, the AHP is a common meth-
od ( Yap et al. 2018) that can be used independently 
or along with other instruments. The best justifica-
tion for using AHP is that it works with small sample 
sizes, enjoys high level of consistency, simplicity, and 
availability and user-friendliness (Darko et al. 2019; 

Jato-Espino et al. 2014; Nassar and AbouRizk 2014).

In nations with high-income, the aspects of early so-
cial context effect on cognitive development of chil-
dren such as early social interactions, housing qual-
ity and neighbourhoods’, etc. (Bhutta et al. 2013; 
Gottfried 2013; Vollman and Richland 2020), while 
there is not any globally agreed index for evaluation 
of environmental indicators that influence on cog-
nitive development of children in developing coun-
tries (Hamadani et al. 2010). The problem arises in 
translating these theoretical and empirical insights 
into practical applications, particularly in the context 
of educational facilities for children. While high-in-
come nations often integrate aspects like early social 
contexts and environmental quality into cognitive 
development (Bhutta et al. 2013; Gottfried 2013; 
Vollman and  Richland 2020), developing countries 
lack a globally agreed index for evaluating environ-
mental indicators crucial for children’s cognitive 
development (Hamadani et al. 2010). This gap is 
particularly evident in the selection of sites for edu-
cational-recreational complexes, where factors such 
as safety, accessibility, environmental quality, and 
spatial design significantly impact children’s devel-
opmental outcomes (Stanković et al. 2006; Izadpan-
ah Jahromi 2004; Mosayebzadeh and Sayed-Almasi 
2010; Tabatabaian et al. 2017). 

The primary problem this study addresses is the lack 
of comprehensive criteria and systematic method-
ology in selecting optimal locations for education-
al-recreational facilities for young children in devel-
oping countries. This study aims to determine the 
optimal location for developing an educational-rec-
reational complex for children under 7 years old in 
Shiraz city, employing the AHP. This approach, akin 
to cognitive processes in the human brain, involves 
analysing complex issues and establishing priorities 
based on defined objectives and knowledge. Specifi-
cally, this study identifies the cognitive development 
characteristics of children under 7 years old in Shiraz 
and uses these insights to establish criteria for site 
selection. These criteria will then be rigorously eval-
uated to ascertain the most suitable location for the 
proposed complex.
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2 Materials and methods

2.1 Conceptual background 
Cognitive theory explains that there is an interaction 
between environment and personal experiences 
with development of human beings (Meece 2001). 
In this field, Piaget and Jerome Bruner present-
ed two great cognitive theories. Piaget, the great 
theorist in the fields of developmental psychology 
and education (Byrnes 2020), asserted that intel-
lectual development is a direct continuation of in-
born biological development. That is, the ability to 
think springs from the physiological base” (Simatwa 
2010). Also, Piaget theorized that four indicators af-
fect cognitive development three of which including 
experience with the physical environment, biologi-
cal maturation, and experience with the social envi-
ronment are self-explanatory and one indicator like 
equilibration is what brings them all together (Dun-
can and Pratt 1997). Piaget proposed four stages of 
cognitive development for children: Sensory-motor 
stage (0 to 2 years old), pre-operational stage (2 to 
7 years old), concrete operation (7 to 11 years old) 
and formal operational stage (11 years old and over) 
(Babakr et al. 2019; Martin and Wheeler 2011). All 
children go through these stages (Moreno, 2010), 
and their cognitive ability changes qualitatively dur-
ing the process of moving from one stage to the 
next (Sigelman and Rider 2012). According to Piaget, 
children show certain characteristics at each stage. 
Some of these characteristics in the pre-operational 
stage are as follows:

Deferred imitation means imitating objects and 
events that are not present at the time. Deferred 
imitation can display the child’s mental reproduction 
ability (Wadsworth 1996). Another characteristic is 
symbolic play. It is, by nature, a type of imitation, but 
it is also a form of “self-expression” with no inten-
tion to communicate with others (Piaget 1962). The 
symbolic play presents an arena for ideas, thoughts 
and interests (Wadsworth 1996). Another character-
istic is centration, which refers to the child’s tenden-
cy to focus on one aspect of the event and ignore 
all other aspects of it (Karimi 2008). At this stage, 
the child is unable to check all aspects of a stimulus, 

i.e., decentralization in visual search. As a result, a 
child with focalism can internalize only limited as-
pects of an event (Wadsworth 1996). On the other 
hand, researchers have found other indicators such 
as scale, contact with the nature, social background, 
clarity and readability to be important for children’s 
spaces. Research has shown the importance of in-
teraction children with nature (Roberts et al. 2019). 
Thus, if in early years the children could not experi-
ence the natural environments, they may later ex-
perience these environments as threatening. (Milli-
gan and Bingley 2007). Contact with nature helps to 
improve cognitive development (Pyle 2002), reduce 
stress (Ohly et al. 2016), improve the health of child 
(Kellert 2012), facilitate social contact (Kingsley and 
Townsend 2006), and promote personal develop-
ment (Maller 2009). Childhood is the best time for 
creating and development a positive relationship 
with nature (Roberts et al. 2019).

Social interaction is one of the aspect of daily life 
that is important in emotional and physical health 
(Cook et al. 2010). Social emotional competencies, 
such as social behaviours, responsible decision mak-
ing, and problem solving are also important (Lewis 
et al. 2021). The opportunity for social interactions 
with others is very important for the development 
of all children. Through social interactions, children 
begin to establish a sense of self and to learn what 
others expect of them. Having involved in practic-
es that promote constructive interaction among 
peers, children gain more positive social skills and 
better academic achievement (Ortega et al. 2009). 
Children grow and develop, they become more and 
more interested in playing and interacting with oth-
er children (educational office of Stanislaus Coun-
ty). In addition, pre-school period is considered a 
transition stage to formal education, which is vital 
in children’s lives for social, emotional, and behav-
ioural functioning. Acquiring social skills is a prereq-
uisite for learning (Pirskanen et al. 2019). People 
with stronger social relations have significantly high-
er health psychological levels ( Askarizad and Safa-
ri 2020). Therefore, “the environment should offer 
children opportunities to actively explore, to work 
independently and with others, to make decisions 
and follow through with their ideas, to solve prob-
lems, to engage in real activities and to experience 
co-operative, symbolic, dramatic or pretend play” 
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(French 2007). Research has shown that the quality 
of the pre-school education depends on the social 
environment and organization of the environment. 
Also, the design of facilities in the pre-school envi-
ronment affects the development and behaviour of 
children (Stanković et al. 2006). 

Children have a feeling of weakness, powerless-
ness and fear when facing spaces fitting for adults. 
Thus, they prefer to be placed in an environment 
with small scales according to their height and size, 
where they can play more complex games with high-
er accuracy and concentration and for a longer peri-
od of time (Izadpanah Jahromi 2004). Children like 
large spaces because they can move, run, jump, etc. 
The children’s space can be designed in such a way 
to be suitable and large enough for the activities of 
children to help their physical (Mosayebzadeh and 
Sayed Almasi 2010). The clarity and readability of 
the environment for the child is another important 
issue that is effective in maintaining the connection 
of the child with the environment and creating a 
sense of psychological security for them (Tabataba-
ian et al. 2017). Young children should be able to find 
their way to understand their surroundings without 
needing to read a word and decide in which space or 
activity to play. It should also be clear how to use the 
space, rules, entry and exit places, and boundaries 
between activities and boundaries between playing 
spaces (Izadpanah Jahromi 2004).

The education programs that persuade children to 
engage with environmental issues can be encour-
ages them to create an emotional bond with place 
(Lane et al. 2005), Schools need be located on safe 
places; these safe locations should also be optimal 
and economical to the public in terms of accounta-
bility (Talam and Ngigi 2015). Vollman and Richland 
(2020) showed that one of the influential mecha-
nisms in the early childhood development was the 
structured environment. According to the model of 
Counter, the process of education is related to the 
physical, conceptual, and behavioural elements in 
the surrounding environment (Mahdavinejad et al. 
2014). Psychologists believe that the sociocultural 
context, where social interactions take place, leads 
to the cognitive development of the child (King 
2016; Shaffer and Kipp 2013). 

Selecting an appropriate educational environment 
significantly influences students’ academic achieve-
ments (Hossain et al. 2009). Finding the appropriate 
for the school is important and challenging to en-
sure long-term success and sustainability (Zubaidah 
et al. 2012). Different criteria should be prioritized 
and evaluated in choosing the location (Talam and 
Ngigi 2015). Therefore, local governments should 
not choose it carelessly, but they should consider 
guidelines in locating school sites (Moussa and Abou 
Elwafa 2017). Since the main concern of many stake-
holders is to maximize income (Lai et al. 2019), pop-
ulation density becomes important (Zhu et al. 2021) 
because higher population density means providing 
services to more people (Yap et al. 2018). Schools 
must be properly located for the students they serve. 
Therefore, population distribution based on the tar-
get age group is an important criterion (Ahmed Ali 
2018). In addition, “access to public transportation” 
and “parking space” are among the site selection 
criteria (Yap et al. 2018). Another important factor 
in choosing a location is the distance from the main 
road. Any traffic noise around the site risks safety 
issues that adversely affect the education program 
(Ahmed Ali 2018). Thus, the noise pollution index is 
important (Hussaini et al. 2018). The distance from 
the main road also affects the air pollution index 
(API) (Zubaidah et al. 2012). Several studies have 
shown that living or studying in schools near major 
roads increases the risk of heart and lung problems 
(Salvesen et al. 2008), but this risk decreases signif-
icantly at a distance of at least 150 meters (Green 
et al. 2004). Moreover, the school should be locat-
ed in an area that reduces the commuting time for 
parents and students (Ahmed Ali 2018). Therefore, a 
site with less distance from other sites attracts peo-
ple (Yap et al. 2018). The site should be on relatively 
flat ground and in certain types of use (Ahmed Ali 
2018). According to the guidelines of JPBD (1997), 
site dimensions are important for educational spac-
es. This index has been considered by Moussa and 
Abou Elwafa (2017) and Kito and Thomas (Kito and 
Thomas 2011). Kito and Thomas (2011) also consid-
ered other criteria such as access/traffic, facilities, 
landscape, security/safety, costs, spaces, noise level, 
topography/drainage and soil conditions/plant life, 
which cover other criteria mentioned by (Moussa 
and Abou Elwafa 2017). In this regard, Analytic Hier-
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archy Process (AHP) as a structured and hierarchical 
decision making process is used in solving complex 
decisions for site selecting (Jamal 2016).

2.2 Study area
This study was conducted in three distinct locations 
within Shiraz city, Fars province, Iran, situated at a 
geographical coordinate of 29°61′ N longitude and 
52°53′ E latitude, at an elevation of 1545 meters 
above mean sea level (refer to Figure 1 for a detailed 
geographic representation).
 x Niayesh Site, District 6: This site encompasses an 

area of approximately 2534 hectares, with a pop-
ulation density amounting to 124,323 inhabitants. 
Educational facilities, including kindergartens and 
schools, are located in the vicinity, providing essen-
tial services to the community. The site offers pan-
oramic views of the surrounding mountains and 
gardens, enhancing its aesthetic value. Notably, 
the site forms part of the local garden landscape, 
possessing inherent potential for infrastructural 
development. However, it has been observed that 

economic incentives have led to the degradation 
of numerous garden areas within Shiraz, resulting 
in their transformation into residential zones. This 
project aims to mitigate environmental impacts, 
specifically preventing deforestation and arboreal 
destruction. The site is development-friendly and 
benefits from the proximity of Chamran roadside 
park. Chamran Boulevard and a newly constructed 
road facilitate improved access, although the site 
experiences minimal traffic congestion. A metro 
station in the area enhances connectivity, albeit 
with a notable distance for pedestrian access.

 x Besat Site, District 1: Spanning an area of 2567 hec-
tares, this district hosts a population of 157,624. 
The site is strategically located near Besat Park 
and Afif-Abad Garden, the latter of which includes 
significant historical landmarks such as a royal pal-
ace and an ancient weapons museum. Afif-Abad 
Garden is a recognized Persian garden, recorded 
in Iran’s National Works list, with origins tracing 
back to 907 AD. While the site benefits from sat-
isfactory access routes, the absence of a nearby 
metro station poses a limitation. The area is char-

Figure 1. Locations of the selected sites in Shiraz: 1) Be’sat, 2) Niayesh, 3) Ghoddosi.
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acterized by high traffic volumes, yet pedestrian 
access is relatively unimpeded.

 x Ghasrodasht West Site, District 1: Occupying a 
substantial area of 4235 hectares and housing a 
population of 159,500, this site is located near the 
Ghasrodasht gardens. Educational institutions are 
accessible in the area. Despite being a high-traffic 
zone, pedestrian access is conveniently facilitated.

Each site presents unique geographical and infra-
structural characteristics, thereby offering a diverse 
range of environments for this study.

In addition, SWOT (strength, weaknesses, opportu-
nities and threats) table was presented in Table 1 to 
analyse the current features and characteristics of 
each site (See table 1). 

2.3 Research approach 
The last step was to create a recommended course 
of action for the execution of such reports. In prin-
ciple, the scheme supposed to guide the analyse 
through the entire assessment process and enable it 
to be adapted to a specific place and the specifics of 
the project (described in section 3.2 – Recommen-
dations).The applied method allowed us to review 
the most important sections of reports, considering 
in particular the descriptive part and graphic pres-
entation of consequences for the landscape. Their 
level of detail and type of applied methodology were 
verified. The authors also checked whether the as-
sessment included references to cultural landscape, 
including immaterial elements of space. Another im-
portant criterion was verifying whether the assess-
ment analysed more than one variant of the planned 
development. This allowed us to verify all the most 

important aspects of landscape impact assessment 
for each report. The obtained results were then the 
basis for creating sample recommendations and 
guidelines with the aim to improve the process of 
assessing the landscape impact of developments.

The research methods utilized in this study involved 
a mixed-methods approach, combining semi-struc-
tured expert interviews, SWOT analysis and AHP 
questionnaire. Due to the lack of comprehensive 
studies on Site Selection for Recreational-Education-
al Children Complex, primary data collection was 
deemed necessary. Initially, a set of 50 semi-struc-
tured expert interviews were conducted in Shiraz 
from February to September 2018. Experts who had 
professional or research experience in the topic, as 
well as those from various domains in the field of ar-
chitecture, urban planning and design were invited 
for participation in the interviews. 

SWOT technique is used as a strategic planning 
method to determine the opportunities, threats, 
internal strengths, and weaknesses of any organiza-
tion (Learned et al. 1965). In the SWOT analysis the 
identified indicators are evaluated without quantifi-
cation (Görener et al. 2012). To overcome this tech-
nical limitation, the combined AHP/SWOT technique 
is used (Bouraima et al. 2020). A key point is that 
decision criteria are evaluated according to their rel-
ative importance to allow trade-offs between them. 
AHP consists of three steps: (1) forming a hierarchy, 
(2) pairwise comparisons, often based on a nine-
point scale, and (3) verifying consistency. Since AHP 
allows subjective evaluation for decision makers, 
consistency of judgment is not automatically guar-
anteed. Therefore, compatibility verification is es-

Table 1. Features of proposed sites in terms of strengths (S), weaknesses (W), opportunities (O) and threats (T).
Site Proposed 

land use in 
master plan

Adjacent Site analysis
S W O T

1 Educational-
cultural 
spaces

Afif-abad garden, Be'sat 
park and Residential 
neighbourhood

Afif-abad garden, Be'sat park and 
residential neighbourhood 
Outlook garden

Noise - Lack of 
expansibility

2 Green space Residential 
neighbourhood and 
green space

Residential neighbourhood, green space
Outlook garden and mountain
Roadside Park Chamran
Access to different parts of city 
Public transportation) taxi, bus, subway)

Risk of Chamran 
Highway

Stop the destruction 
of green space
Expansibility 
For other age groups

Infectious 
waste 
hospitals

3  Educational 
and green 
space

Residential 
neighbourhood, school 
and Ghasr-o-dasht 
gardens

Residential neighbourhood, school and 
Ghasr-o-dasht gardens

Noise air 
pollution 
High traffic

Stop the destruction 
of green space

Lack of 
expansibility
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sential to ensure an optimal outcome (Saaty 1987). 
Saaty pointed out that to control the consistency of 
pairwise comparisons, the consistency ratio should 
be calculated. At this stage, decision makers are re-
quired to revise their initial judgment if the calcu-
lated compatibility ratio exceeds a threshold of 0.1 
(Saaty 1994)

AHP is a decomposition multiple-attribute deci-
sion-making (MADM) method that was developed 
by Saaty (1977) to represent human decision-mak-
ing process and achieve better judgments based on 
hierarchy, pair-wise comparisons, judgment scales, 
allocation of criteria weights, and selection of the 
best alternative from a finite number of variants by 
calculation their utility functions (Franek and Kresta 
2014). AHP has three primary functions: structur-
ing complexity, measurement, and synthesis which 
make it a general methodology with a wide variety 
of applications (Forman 1990; Gass 1983). AHP has 
been used by many individuals and groups in vari-
ous fields due to its user-friendly interface for mul-
ti-criteria decision-making” (Vargas 1990). Moreo-
ver, AHP is used for consistency checking. In other 
words, it allows the decision makers to check the 
quality of the results in comparison matrix. Consist-
ency is concerned with the compatibility of a matrix 
of the ratios constructed from a principal right ei-
genvector with the matrix of judgments from which 
it is derived. The consistency ratio is calculated for 
the maximum eigenvalue and should be less than 
0.1 for acceptable consistency” (Abu-Sarhan 2011). 
Schneider and Wilsey (1961) described a systematic 
method for school planners to identify and analyse 
indicators relevant to site selection. They conducted 
a comprehensive examination of site selection tech-
niques and objectives and identify twenty-five major 
criteria to consider when comparing potential sites 
(Baas 1973). 

2.4 Questionnaire and interviews 
The questionnaires (Appendix 1) consisted of multi-
ple open-ended question (e.g., “What are the three 
most important problems/potentials of these sites 
for selecting as an education- recreational children’s 
complex?) as well as closed-ended questions with 
5-point Likert scales for investigating the most impor-
tant indicators for selecting site as an education-rec-

reational child complex, in second part. In the first 
part of the questionnaire, the experts’ opinions of 
the site features such as the general problems and 
potentials, were recorded through interviews. In 
the second part of the questionnaire the main indi-
cators including accessibility, Land size, Neighbour-
hood, Natural potential, social context, Expansibility, 
and Appropriate land use, were identified and then 
analysed with AHP method. The interviews were 
concurrently transcribed, and a three-step process 
consisting of open, axial, and selective coding was 
adopted to prepare for the qualitative data analysis.

The categories in the interview guide represent the 
themes of strengths (S), weaknesses (W), oppor-
tunities (O) and threats (T). As shown in Table 1, 
strengths, weaknesses, opportunities and threats, 
were identified for all three sites. Subsequently, ap-
propriate sites were selected and analysed using the 
AHP method. Within the framework of Table 1, a typ-
ical AHP questionnaire was used to identify the main 
indicators for selecting the best location for a chil-
dren’s complex design in Shiraz, the fifth most pop-
ulous city of Iran. In the second part of the research, 
based on the theoretical basis and observation of 
children’s behaviours and activities in educational 
spaces, primary questions were proposed about the 
effective indicators in site selection for an educa-
tional-recreational children’s complex. Observation 
of children’s behaviours and activities in education-
al spaces played an important role in formulating 
the primary questions about effective indicators for 
site selection in the research process. All indicators 
that seem to influence children’s perception of the 
environment include availability, location, environ-
ment, accessibility, size, shape, topography, cost of 
land, acquisition, soil condition, sub-surface condi-
tion, site preparation, orientation, master planning 
indicator, political implications, maintenance impli-
cations, undesirable elements, outdoor activities de-
sired, community use, public services, utilities, site 
development, educational adaptability, flexibility 
and expansibility. 

Based on these indicators, appropriate sites were 
selected and analysed using the AHP method. The 
evaluation results identified accessibility, neigh-
bourhood (between proposed and adjacent land 
uses), natural potential, social context, expansibil-
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ity, appropriate land use (neighbourhood between 
proposed and master plan land use) and recognized 
as effective indicators in site selection for children 
educational- recreational complex. Three appropri-
ate sites were then selected with the consultation 
of experts and considering these indicators. Finally, 
AHP was used to present the best alternative for the 
selection of an educational- recreational site for chil-
dren. 

2.5 Analysis
To achieve the above mentioned goal, we first creat-
ed a decision tree hierarchy (Figure 2), which include 
the goal (selecting an educational or recreational 
site), criteria (the seven criteria mentioned above), 
and alternatives (the three sites mentioned above). 
The current analysis recognized the varying levels 
of significance among different criteria. As Hosseini 
et al. (2018) suggest, while some criteria hold high 
importance, others are less significant depending on 
the study’s objectives. This was corroborated by ex-
pert opinions as noted by Zabideh et al. (2012). It is 
important to note that in the second step of AHP, 
the criteria were compared with each other to de-
termine their relative importance in achieving the 
objective (Minhas 2015). This study employed these 

insights for our assessment, where criteria were pri-
oritized in consultation with experts (Table 2). 

Using the pairwise comparison priority table (Table 
S1), this study performed pairwise comparisons be-
tween the indices. The next step involved normaliz-
ing the values in the pairwise comparison matrix for 
indices (Table S2). The performance of each site was 
then numerically assessed from 1 to 5, considering 
the characteristics of each criterion (Table S3). This 
study also conducted pairwise comparisons of op-
tions for each index. The relative weights of the indi-
ces were factored into the matrix of relative weight 
of options for each index for ranking of the options. 
Finally, the Inconsistency Ratio (IR) was calculated 
to determine the consistency between the pairwise 
comparison matrices. To compute this ratio, the 
main values of the pairwise comparison were multi-
plied in the system priorities to calculate the weight 
sum vector (Equation 1).

Figure 2. Hierarchical tree.

Table 2. Criteria priorities.
Criteria Ratio 
Accessibility
Land size
Neighbourhood
Natural potential
Social context
Expansibility
Appropriate Land use 

4
5
2
3
2
1
3
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(1) WSV = D*W 

After calculating the weight sum vector, the consist-
ency vector (CV) was computed. It is important to 
note that the eigenvalue method, which is a weight 
evaluation method (Equation 2), was suggested by 
Saaty (1996):

(2)  

The eigenvalue method for weight evaluation is ex-
pressed by Equation 2, where A is the square ma-
trix resulting from pairwise comparison, ʎmax is the 
maximum eigenvalue, and w is the eigenvector. The 
measurement of consistency is developed using two 
characteristics. Firstly, matrix A has greater consist-
ency as ʎmax gets closer to n. Secondly, ʎmax values are 
always equal to or greater than n”, as shown in Equa-
tions (3) (Kim et al. 2013):

(3) Consistency Index (CI) =  

Equation 4 shows that “the Consistency Ratio (CR) 
is the rescaled version of CI. For a matrix of order 
n, CR can be obtained by dividing CI by the Random 
Index (RI), which is an estimation of the average CI 
obtained from a sufficiently large set of randomly 
generated matrices of size n” (Brunelli 2015):

(4) Consistency Ratio (CR) = CI (Consistency 
Index)/ RI (Random Index)

It is evident that if the value of Consistency Ratio 
is equal to or smaller than 10%, the inconsistency 

is considered acceptable according to Saaty (1980, 
1990, 2003).

3 Results

The current study engaged in a comprehensive eval-
uation process. Pairwise comparisons between the 
indices are documented in Table 3 and site option 
scores are reported in Table 4. Pairwise comparisons 
of options for each index are detailed in Table 5, and 
the weighting of these is evident in Table S4. The rel-
ative weights of the indices were factored into the 
matrix of relative weight of options for each index. 
This resulted in a ranking of the options, where the 
Nayesh site emerged as the top priority; followed by 
the Bessat site and the Ghodousi site (Table 6). The 
results showed that Niayesh Be’sat and Ghoddosi 
were the first, second and third priority, respectively.

After analysing the obtained scores, it was deter-
mined that Site 2, located at the end of Niyayesh 
Boulevard, was the top priority. In order to validate 
the initial scores, the inconsistency rate was calcu-
lated for each indicator (Table 7). It was found that 
there was an acceptable level of consistency in the 
pairwise comparisons, thus supporting the initial 
scores. Consequently, Niyayesh Boulevard site was 
selected as the optimal option for the project when 
compared to other alternatives. As the calculated IR 

A..W = ʎmax W

 ʎmax-n/n-1

Table 4. Site options’ scores for each criterion.
Criteria Accessibility Land size Neighbour-

hood
Natural 

potential
Social context Expansibility Appropriate 

land useSite option
Be’sat 4 3 5 3 4 2 4
Niayesh 5 4 4 5 5 4 4
Ghoddosi 4 3 2 3 2 2 4

Table 3. Pairwise comparison matrix for criteria.

Criteria Accessibility Land size Neighbour-
hood

Natural 
potential

Social context Expansibility Appropriate 
land use

Accessibility 1 1/5 1/3 1/3 1/5 1/7 3
Land size 5 1 3 3 1 1/3 7
Neighbourhood 3 1/3 1 1 1/3 1/5 5
Natural potential 3 1/3 1 1 1/3 1/5 5
Social context 5 1 3 3 1 1/3 7
Expansibility 7 3 5 5 3 1 9
Appropriate land use 1/3 1/7 1/5 1/5 1/7 1/9 1
Sum 24.33 6 13.53 15.53 6 2.31 37
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is within the acceptable range (i.e., <0.1), the results 
are considered acceptable, and Niayesh is identified 
as the best site for locating and designing a children’s 
complex in Shiraz.

4 Discussion

The conducted comprehensive literature review and 
expert interviews have identified several crucial cri-
teria for selecting an optimal location for children’s 
educational and recreational spaces. These criteria 
encompass various aspects such as neighbourhood 
characteristics, population density, facilities, securi-
ty and safety, social background, usability, distance 
from the main road, access to public transportation, 
develop ability, parking space, traffic, land dimen-
sions, accessibility, natural potential, topography, air 
pollution index, and noise pollution. Three potential 
sites in Shiraz were selected based on these criteria, 
considering the lack of comprehensive studies avail-
able. This study advances the existing literature by 
providing a nuanced understanding of these criteria 
in the specific context of Shiraz, Iran. Unlike previous 
general studies, our findings underscore the impor-
tance of integrating local cultural and social nuances 
in site selection, which is often overlooked in broad-
er analyses. To further refine the selection process, 
child psychologists were consulted to identify crite-
ria that contribute effectively to the cognitive and 
social development of children. Seven criteria were 
identified, including accessibility, land size, natural 

Table 5. Pairwise comparison matrix for site options based on 
each criterion.

Accessibility Be’sat Niayesh Ghoddosi
Be’sat 1 1/3 1
Niayesh 3 1 3
Ghoddosi 1 1/3 1
Sum 5 1.66 5
Land size Be’sat Niayesh Ghoddosi
Be’sat 1 1/3 1
Niayesh 3 1 3
Ghoddosi 1 1/3 1
Sum 5 1.66 5
Neighbourhood Be’sat Niayesh Ghoddosi
Be’sat 1 3 7
Niayesh 1/3 1 5
Ghoddosi 1/7 1/5 1
Sum 1.47 4.20 13
Natural potential Be’sat Niayesh Ghoddosi
Be’sat 1 1/5 1
Niayesh 5 1 5
Ghoddosi 1 1/5 1
Sum 7 1/4 7
Social context Be’sat Niayesh Ghoddosi
Be’sat 1 1/3 5
Niayesh 3 1 7
Ghoddosi 1/5 1/7 1
Sum 4.20 1.47 13
Expansibility Be’sat Niayesh Ghoddosi
Be’sat 1 1/5 1
Niayesh 5 1 5
Ghoddosi 1 1/5 1
Sum 7 1/4 7
Appropiate land use Be’sat Niayesh Ghoddosi
Be’sat 1 1 1
Niayesh 1 1 1
Ghoddosi 1 1 1
Sum 3 3 3

Table 6. Priorities determination.
Criteria Accessibility Land size Neighbour-

hood
Natural 

potential
Social 

context
Expansibility Appropriate 

land use

Be’sat 0.199 0.199 0.644 0.142 0.282 0.142 4

x

0.064

=

0.295
0.157

Niayesh 0.600 0.600 0.282 0.714 0.644 0.714 4
0.157

0.628
0.064

Ghoddosi 0.199 0.199 0.072 0.142 0.072 0.142 4
0.157

0.1720.364
0.143

Table 7. Inconsistency Ratio for each criterion.
Criteria Accessibility Land size Neighbour-

hood
Natural 

potential
Social 

context
Expansibility Appropriate 

land use
IR -0.586 -0.586 -0.043 -0.005 -0.043 -0.005 0.000
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potential, social context, land use, neighbourhood 
characteristics, and development potential. These 
criteria were then analysed using the AHP method. 
The approach here is novel, as it integrates psycho-
logical perspectives into urban planning, a combi-
nation not extensively covered in existing literature. 
This integration highlights the need for interdiscipli-
nary approaches in such decision-making processes.

The inclusion of symbolic play and its importance in 
children’s development, as identified in this study, 
provides a new dimension to school site selection. 
This criterion, while recognized in developmental 
psychology, has not been adequately factored into 
urban planning decisions for educational spaces, as 
evidenced in the literature. Also, according to psy-
chologists, the social platform supports the cognitive 
development of children as it provides social inter-
actions. Creating variety and visual details through 
different colours, sounds, textures, flooring and 
changing the topography and slopes in spaces and 
areas and generating a contrast in form, feeling are 
an exercise to develop the five senses of the child. 
Therefore, the natural potentials in the site will be 
no longer a threat to the child; seeing trees with 
different colours and shapes strengthens the child’s 
sense of sight, touching their skin and the feeling 
of roughness and softness bolsters their sense of 
touch, smelling them boosts their sense of smell and 
eating their fruits improves their sense of taste. De-
ferred imitation plays a vital role in children’s cogni-
tive development. Thus, it is imperative to consider 
the availability of suitable social contexts within the 
surrounding spaces, as children tend to imitate what 
they observe in these environments.

Although children are affected by the environment 
within the site, the surrounding neighbourhood 
also plays a significant role. Considering the emo-
tional security and safety of each child is essential 
prior to entering the space; therefore, the charac-
teristics of the site’s neighbourhood must also be 
taken into consideration. Additionally, the proper 
dimensions and size of the land are important crite-
ria for selecting a suitable location for two reasons. 
First, the child usually avoids a giant space because 
there is no sense of belonging in that space, so the 
chosen land should not be very large. On the other 
hand, the small size of the land makes it difficult to 

design an open flexible space which is necessary for 
children’s spaces. With regard to “one-dimensional 
thinking” in children aged 2 to 7, spatial design with 
a hierarchical and linear spatial structure with mini-
mum complexity is recommended. Thus, clarity and 
readability can be created for the child by means of 
appropriate and convenient access. By considering 
all these factors and incorporating expert opinions 
and empirical research, a thorough evaluation pro-
cess has been conducted to guide the decision-mak-
ing process for selecting the most appropriate site.

Several studies have addressed different aspects of 
school location criteria, providing valuable insights 
into the factors influencing the decision-making 
process. Salvesen et al. (2008) and Zubaidah et al. 
(2018) focused on the distance from the main road 
as an important dimension. The selected sites in this 
study have different distances from main roads, re-
sulting in varying levels of noise and air pollution. 
Hence, comparing the dimensions of accessibility 
and pollution simultaneously becomes a critical fac-
tor in determining the superiority of selecting sites 
for schools. Zou and Li (2010) and Yap et al. (2018) 
examined the significance of population density in 
school location decisions. In line with the popula-
tion density criterion, this study selected sites that 
encompassed a larger population sample while en-
suring a relatively equal distribution of population 
among the three selected sites. This approach al-
lowed the researchers to consider the social dynam-
ics and demographics of the areas under investiga-
tion. In the first phase of selecting dimensions, three 
sites with similar population densities were chosen.

In terms of environmental factors, this study cor-
roborates the findings of Zubaidah et al. (2018) and 
Hussaini et al. (2018) regarding the impact of air and 
noise pollution. However, we extend their work by 
demonstrating how varying distances from main 
roads in Shiraz directly influence the suitability of 
sites for children’s developmental needs, an aspect 
less explored in previous studies. Moussa and Abou 
Elwafa (2017) conducted a comprehensive analysis 
of site dimensions, form, topography, access/traffic, 
safety/security, noise level, utilities, cost, and soil/
plant conditions. Considering those dimensions, 
one of the selected sites in this study demonstrat-
ed a higher vegetation coverage, which can serve as 
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a natural potential to mitigate noise pollution and 
enhance soil/plant conditions, which is vital in Shi-
raz, Iran. Ahmed Ali (2018) considered factors such 
as traffic, land use, neighbourhood, noise pollution, 
distance from main roads, and population density, 
and particularly emphasized the importance of rel-
atively flat land. However, since Shiraz does not ex-
hibit significant variations in topography, the three 
selected sites in this study had similar topographi-
cal characteristics. Therefore, this dimension was 
not specifically considered in the analysis. Kito and 
Thomas (2011) studied site dimensions, access/traf-
fic, facilities, shape, safety/security, cost, locations, 
noise levels, topography/drainage, and soil/plant 
conditions. Given that facilities were mentioned in 
various studies, this study also considered sites with 
different facilities to analyse this dimension. Building 
upon these previous studies, the current study iden-
tified key indices to be examined for selecting school 
sites. These indices include neighbourhood charac-
teristics, population density (which was considered 
in the first phase), facilities, security and safety, so-
cial background, usability, distance from the main 
road, access to public transportation, develop abili-
ty, parking space, traffic, land dimensions, accessibil-
ity, natural potential, topography, air pollution, and 
noise pollution. The selected sites in this study were 
evaluated based on these factors, considering the 
specific characteristics of each location.

In terms of methodology, this study incorporated 
both SWOT and AHP methods, represents a signif-
icant departure from the GIS techniques predomi-
nantly used in the literature (Moussa and Abou El-
wafa 2017; Zaheer et al. 2022; Hussaini et al. 2018; 
Ahmed Ali 2018). This innovative approach allowed 
for a more comprehensive evaluation of the factors 
influencing cognitive and social development in chil-
dren, a perspective that has been underrepresented 
in previous research. The current study considered 
the seven selection criteria identified by experts, 
which focused on the cognitive and social devel-
opment of children. These criteria (accessibility, 
land size, natural potential, social context, land use, 
neighbourhood characteristics, and development 
potential) were evaluated using the AHP method. 
Additionally, future research could concentrate on 
exploring the potential effects of diverse topogra-
phy on the cognitive learning of students in different 

school sites. By analysing the relationship between 
topography and cognitive development, research-
ers can gain insight into the impact of environmen-
tal factors on educational outcomes. Furthermore, 
the implications of these findings extend beyond 
academic research into practical decision-making in 
urban planning. By highlighting specific criteria rel-
evant to Shiraz, this study offers a template for city 
planners and policymakers in similar urban contexts, 
emphasizing the need for child-centric approaches in 
educational infrastructure development. Lastly, the 
suggestion to explore neural networks in future re-
search introduces a cutting-edge perspective to the 
field, advocating for the incorporation of advanced 
technological tools in urban planning. This recom-
mendation points to an exciting direction for future 
research, potentially revolutionizing the school site 
selection process.

5 Conclusions

In conclusion, the selection of an optimal location 
for children’s educational and recreational spaces 
requires a thorough evaluation process based on 
various criteria. The literature review and expert 
interviews have provided valuable insights into the 
factors that influence this decision-making process. 
By considering neighbourhood characteristics, pop-
ulation density, facilities, security and safety, social 
background, usability, distance from the main road, 
access to public transportation, develop ability, 
parking space, traffic, land dimensions, accessibili-
ty, natural potential, topography, air pollution, and 
noise pollution, three potential sites in Shiraz were 
selected. The criteria for cognitive and social devel-
opment of children, identified through consultations 
with child psychologists, were further analysed us-
ing the AHP method. This integration of approaches 
aimed to enhance the decision-making process and 
ensure that the selected site is conducive to the ho-
listic development of children.

Future research opportunities include exploring the 
use of neural networks to enhance the selection pro-
cess for optimal school locations and investigating 
the potential effects of diverse topography on stu-
dents’ cognitive learning. Analysing the relationship 
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between topography and cognitive development 
can provide valuable insights into the impact of envi-
ronmental factors on educational outcomes. Overall, 
this study has contributed to the understanding of 
the criteria and methodologies involved in selecting 
suitable locations for children’s educational and rec-
reational spaces.
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