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Abstract 	Comment by Asus: The abstract based on an environmental research issue/problem and the result for responding this architectural problem was stated.

School environments are connected to children perceptions and emotions. The goal of this research is to explore children subjective perceptions of their school environment using “Q-sort methodology” as a unique method for environmental studies. This paper makes two main contributions. First, the research provides a study design to identify children’s perceptions of school environment that propose new information about what children prefer and can be used in the design of school spaces by designers. Second, it evaluates Q-sort methodology for gathering data directly from children concerning about their perceptions and preferences to clarify their perspectives of  the environment based on these objectives. The questions that this paper addresses are: 1- What environmental components in schools do children percieve positively and prefer? And, 2- How can research with children about their place perceptions using Q-sort?
     According to the purpose of the study, the respondents included 30 children (boys) from the first and second grade of two private primary schools in Kerman. The research, based on q-sort methodology, used interview as a tool for collecting data and discourse analysis for analyzing the data, and exploring the children’s perspectives. The study revealed that children interpreted spaces psychologically and had positive perceptions of and preferences for informal, personal, hiding, cozy, home-like and playground spaces and so on, likely due to affording their psychosocial needs.  The result shows that future school designs should explore strategies that use connections of physical and psychosocial characteristics of child's environments to foster positive experience and perceptions.
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1- Introduction:
After home, school is one of the most important ecological environments in which a child lives. The child spends considerable time in school and interacts consciously or unconsciously with the physical environment of the school. Even though many of the underlying processes that connect context to development are similar for physical context of human development and psychosocial environmental factors [4,5,6], most educational programs including "No Child Left Behind" (2001), aimed to achieve academic success [1], have largely ignored the physical aspects of ecological context [2] and focused on the psychosocial characteristics of child's environments [3]. In this approach, the need to pay attention to the fact that time spent in school is the time of living and learning simultaneously as well as the need to hear the child's voice in the design of the school environment, are not taken into account in designing the school environment [7]. The consequence of this neglect is: the design of schools with an organizational and standardization approach; Lack of attention to the basic and common needs of children in the same age range; Prioritize curriculum education; Lack of attention to the child's emotional relationship with the environment and as a result, the child's lack of emotional connection with the environment and a sense of belonging to the school environment.	Comment by Asus: A statement of problem based on an environmental research issue/problem was stated.

     The new approach to schools is no longer intend to primarily provide one-way delivery of knowledge and skills to students, but rather to create holistic, supportive environments for children and communities [8]. In this approach, the child's psychological needs should be supported in school environment[9], Since social, educational and psychological outcomes are interconnected (the GEM YOUth Foundation, 2013[endnoteRef:1]).  [1: ] 

     Although Schools have been challenged to move away from traditional models of education to new ways of learning aimed at achieving goals such as cultivating social skills, emotions and appropriate behaviors, many communities are encountered with outdated school building that has not kept pace with paradigmatic shifts [10]. As architects Richard Fielden stated, “the science of designing learning environments is currently remarkably under-developed” [11] . To improve the design of school environments, there is a need to understand student’s preferences and perspectives [12,13]. Yet, little school design research has focused on bringing to light the child’s “voice” regarding their school environments.
     Understanding children perspective of their environment is important and should be taken into consideration in research as well as in practice. By knowing what children think, adults and designers can understand children’s needs, interests and preferences much better and probably could offer a more meaningful learning experience to the children. In a report by Cook and Hess [14], they suggested that there is a large gap between adult observations about a child’s understanding of a situation and the child’s own perceptions. Thus, it is agreeable that adults could not actually see the world from a child’s perspective and children’s perspectives are recognized as separate to and different from those of adults.
     The goal of this research is to take advantage of a participatory method to explore children subjective perceptions and preferences of their school environment utilizing “Q-sort methodology” as a unique method in environmental studies. This paper makes two main contributions. First, the research provides new information about what children prefer and how perceive their environment that can be used by designer in the design of better school spaces. Second, it evaluates Q-sort methodology for gathering information directly from children concerning their preferences to elucidate their perspectives of environment. Based on these aims, the questions of the paper are:"1- What environmental components do children in schools prefer? And, 2- How can research with children about their place perceptions using Q-sort?
In the first part of this article, a background about the effects of different views on school physical environment and then, the process of the Q method at theoretical and empirical levels are presented; next, by applying the model of Canter about Place, Gibson's environmental studies and environmental affordances and the Q method process, a theoretical model is presented which can be used to find children's perspectives in environmental studies; the second part contains an outline  and discussion of  the research.

2- Background	Comment by Asus: A review about the similar research and their findings and the research gap that the paper cover, was stated.
Designing of school physical environment is connected to children experiences, emotions and behaviors, and researchers have found that the quality of the physical, designed environment of childhood settings is related to children’s cognitive, social and emotional development [7, 15, 16, 17]
    The most obvious function of the school is its teaching responsibility to develop cognitive development, to transmit information on curriculum, and to establish learning joy and excitement [18].  Studies related to this approach are the effects of light, noise, sitting and learning positions, classroom design, size and layout. " [16, 19]. A study found that several design factors, including light, temperature, and color explained 16 percent of variation in student academic progress [20]. Smaller schools are associated with greater student satisfaction, participation and better academic performance [10,11, 21]
In the second approach, the school is recognized as the main system in coordinating children with the society and allocating their position in society. Using the physical environment of school can make significant changes in children's social behaviors [22]. Studies have found that the layout of classrooms can influence not only learning behavior but also social interaction [23, 24]. For example, students show higher levels of on-task work when seated in rows [25] but exhibit higher levels of interaction with the teacher when seated in a semicircle [26]. Maxwell's study of the physical environment impact on child "self-esteem" is one of the most important studies conducted on the relationship between school physical environment, children's social-emotional development [27]. 
The third and most comprehensive view about the function of the school environment is to support the child's psychological needs [9] to create holistic, supportive environments for children [8]. Schools undoubtedly play an important role in a child's positive perception and experience if places are used to provide a sense of personalization or individuality, similar to what Proshansky calls "place identity". The child's sense of identity begins to grow at home, but school is an important social and psychological force that increases the child's self-sense and the interests, skills, and personal qualities that define the identity [28]. Privacy [29,30] and personalization [27] can be the environmental indicators that show "the child is relevant and important, can help to create a greater sense of being valued, and also increase the meaning of place for children." [27, 31,32]. Smallness [33] as another indicator showed that students from small, compared to large, schools had a strong sense of belonging and participation. Density also has influence on children perception, as shown by Maxwell’s study [34] that found in comparison to uncrowded setting, children in crowded centers are more likely to exhibit aggressiveness, withdrawal, and hyperactivity. Research also supports the benefits of small and private spaces to which children can retreat when they feel tired, overwhelmed or unhappy (e.g., 35,36(.
An extensive review of the work of researchers such as Altman [37], Heft, Wohlwill [38], Evans [16], Spencer [39] and Weinstein [40] shows using psychological theories to understand how to create environments that best support the child. These studies have found that children perceptions of the environment are associated with behavior. For example, children who perceive playgrounds in their neighborhood have higher activity levels [41]; yet, little is known regarding how students perceive their environment and what they prefer. 
Children’s knowledge and use of physical environments emerged over the last decades as a major focus of research inquiry [33, 42, 43] but methods to understand children’s perceptions/ preferences of the environment are underdeveloped. Children’s cognitive abilities are not fully formed, which makes limitations of survey and interview [44, 45]. Interview is problematic when exploring subjective perceptions/ preferences that can be ambiguous [46]. furthermore, survey and interview methods require a relatively high level of cognitive processing, while perceptions of the environment are not always cognitively explicit. Q-sort methodology, on the other hand, are of noted utility with children who have not fully developed linguistic skills, and to explore hidden aspects of how children perceive/prefer their environments. Children and adults have different views and preferences about the environment around them, and Q- sort offers a tangible documentation and representations of children’s perception and preferences about their school environment. Briefly, this technique is to use photographs in an interview that asks children directly for their preferences and the respondent choose from the most desirable to the most undesirable image.
3- Methodology 
3-1-Q-sort Methodology 
Children are often regarded as a particular group of research subjects who require additional ethical attention from researchers when they are designing research tools [47, 48]. Many conventional research approaches, in both the quantitative and qualitative paradigms, require specific skills of the participants. For example, in-depth interview, requires relatively good verbal skills. Reading skills are required to participate in quantitative studies such as surveys. Quantitative researches also need a broad statistical population that can be challenging for children's studies because child participation usually requires the permission of their parents and caregivers [49]. In addition, children are often excluded from large-scale quantitative researches because few research tools consider the level of child development. The vocabulary and cognitive level of child may make it more difficult to participate in more conventional research methods designed for adult participation [50]. Researchers need to apply child-friendly approaches that can be well-designed for participatory research with children [51]. In recent years, we have witnessed the development of child-friendly research approaches, as researchers have become more aware that the deprivation of children from participation in research is unacceptable. Using the Q method is a “child-friendly” approach that uses their voices by participating children that can be used to discover children perspectives and feelings.
There are some methods can be used to gauge children preferences and perceptions for environment. In this study Q-sort methodology appears to be a valuable participatory method for accessing children’s subjective patterns. Typically, researches are designed to discover how people “talk” about a subject, while the Q method can support the researches that use visual data – how people perceive a subject [52]. The Q method is considered a link between qualitative and quantitative methods, because on the one hand, participants’ selection is not done through probabilistic sampling methods but the sample is selected small and purposefully which approximates it to a qualitative method, and on the other hand, the findings are obtained through factor analysis and quite quantitatively. Also, due to the way data is collected (sorting), the mindset of the participants can be known more deeply. The major difference between the Q method and other research methods is that in the Q method, individuals are analyzed instead of variables [53] (Fig 1).

	Research objective
	The objective is identifying the relevance of ideas in a particular subject and the nature of people's mental perception about the subject [54]

	Study case
	Subjectivity is measured rather than empirical facts [55]

	Statistical population
	Small and targeted samples with sample size between 8-40 [54]

	Validity control
	Examining the research with theoretical literature and expert opinion


	Reliability
	Method test through multiple instruments and test-retest [55]

	Tools
	Interview 


Figure 1: Q method features; Source: authors


The process of Q method in a research:
1. Determine the context of the discourse/ study
2. Select Q set that can include items or pictures.
3. Respondents’ selection which was done to reflect the broadest range of views on the field of discourse.
4. Respondents are asked to examine statements or pictures from their personal opinion, based on their priorities, judgments, or feelings about the subject under consideration, and rank and place mainly in a normal distribution, in the sorting template (selection table) (Figure 2). So people express their mental views 
5. At the next stage, a post-test interview with the sample is conducted and they are asked to comment on the samples provided to help interpret this table 
6. Identify patterns of similarities and differences between respondents [56].
[image: ]
Figure 2: sample table for the distribution of statements/ pictures in the Q method process

3-1-1-Explaining the Q data analysis pattern in child environmental studies

• The concept of place in environmental studies
According to Canter, the experience of place is done through the three “physical-place system” that expresses the physical properties of space, “collective-behavioral system” that describes the behavior and human activities happening in the place and “perceptual-perception system” that expresses the concepts and descriptions of users [57].

• The concept of environmental affordances in environmental studies
Children respond to places according to their “potentiality” – what the environment might offer or “afford” as suggested by Gibson’s affordance theory [58]; however, affordance can be positive and negative as well as visual and function. From the perspective of environmental psychology, humans and the environment are interconnected by affordances that also have environmental properties [58]. Lang [59] argues that affordances are environmentally specific patterns obtained from the way they are designed, the materials used in it, and the way it is assigned to a specific group of people. Knowing the affordances of the environment is essential for upgrading architectural design, and providing a performance-appropriate form [60]. The concept of affordance practically provides another way in looking at the design of the environment, emphasizing the perfection of the relationship between the environment and its users, namely between the form of buildings and the behavior resulting from their residents as “functions” of the building [61]. Thus, an affordance does not represent an actual event of the behavior, but rather represents the potential for a behavior, and based on this theory, the purpose of the design of buildings is to create optimal affordances for users.
The categorization of the affordances can be as follows [60]:
1. The affordances that people need to physically interact with the environment. This physical interaction provides basic needs such as walking, sleeping, etc. 
2. The affordances that people need for social interaction and interpersonal communication
3. The affordances that people need to satisfy their symbolic and mystical pleasures and interactions with cultural and spiritual properties of the environment. It’s a deeper level of communication that is expressive or symbolic importance of place.
[bookmark: _GoBack] Based on the three constitutive elements of place as well as the triple foundations of environmental affordances, this study proposes the following model as a data collection and analysis model of the Q-method (Fig 3). Accordingly, from the interviewees’ responses, three types of mentally, functional, and physical components based on their descriptions of their emotions, the environmental behaviors they predict for an image, and their desirable and undesirable place qualities and physical elements are identified. Then, from these findings, mental patterns similar to those of children are obtained. Through the mental models obtained, the place qualities and environmental indicators associated with these qualities are obtained. These findings characterize desirable and undesirable environmental qualities and indicators among children, as well as the degree of agreement/disagreement of children with regard to desirability/undesirability by scoring each picture depending on its placement in the sorting table (Fig4).Mental pattern obtained of respondent based on Q sort
Meaningfulness pattern
Behavioral pattern
place
Physical pattern
Respondents’ affordances to symbolic and spiritual tendencies 
Respondents’ affordances to interpersonal communications
Mental criteria of the respondent 
place quality of the environment 
Respondents’ affordances to physical interaction with the environment 
Environmental index
Physical elements of space/thing/ place qualities
(Feelings and meanings of place
(Description of child on his feelings on behavior, space or thing)

Space behavior
(Activities observable in space)
Collecting environmental data
Interpret and organize the findings

Figure 3: Model of collecting and analyzing findings in environmental studies with Q method; Source: Authors
3-2-Describing a practical example of applying the Q method in child environmental studies:
In this section, a research is described in which the Q sort method is used. To this end, a detailed description of the method of data collection, data analysis and finally the sorting of subjective patterns found from content analysis are attempted to clarify the application of this method and its results in a key issue in the field of child environment. This method is designed to examine children's preferences for school environment experiences to identify patterns and interpret these patterns to determine the similarities between children upon entering school.
· Introducing the field and target group:
First, the school field was chosen as the discourse field. Then, based on theoretical literature studies and examining field research, Q photo collections were selected with the help of experts with the aim of discovering children's mental patterns about their desired place qualities and ultimately environmental indices affecting these qualities. According to the purpose of the study, the respondents included 30 children from the first and second grade children(boys) of private primary schools in the city of Kerman. Private schools were selected for this study due to providing an environment with relatively suitable facilities and environments and the presence of children from medium to high families. 
· Photograph classification:	Comment by Asus: More details about the research process were added to the methodology section
Respondents arranged the numbered photos, which were similar in size and quality, in the sample table according to the level they liked/dislike or considered appropriate/inappropriate. Then the final table was drawn as the research data. Children’s responses were converted to quantitative scored, using a coding system in which a numerical value of 1, 2, 3, or 4 was assigned to each picture selected by the children. The numerical score assigned to pictures reflected the child's interest or lack of interest in the image. 
     The interview data were analyzed during the interview, the participants were asked about each photos that they chose, such as: why they chose the picture and what elements they preferred in the scene the most, what do they think about the potential behaviors in this scene? What are their emotions about this scene? What physical element and furniture they preferred the most?
By using a content analysis method, the interview data as well as the photographs, were used for further interpretation and insight and were grouped into several classifications. Then, the score of each image was entered into the statistical package. Finally, 3 classifications (behavior, emotion, physical attributes), which were preferred in primary school by children, had been finalized (Fig 4, 5). 

3-3- Analysis and interpretation of the information:
In the table below, the first column is about the sum of the scores obtained from each picture in the Q table, where “P” signifies respondent child, and “child labels” signifies their overall feeling about that photograph.
	
Score
	Sample of Q image
	Respondents
	Components/key, behavioral, and meaningfulness indicators
	Children labels about the images
	Identified children’s perspectives

	63
	 [image: ]
	 P1, P2, P3, P4, P6, P8, P10, P12, P14, P20, P21, P22, P24, P25, P28, P29, P31

	physical components: game tools, visual relationship with the city, depth of vision, safety of the defined open space
Safe ground, transparency, openness, soft sofa, soft ground
	The highest amusement 
	Context for imagination growth
Context related to the world, context related to the sky

	
	
	
	Functional components: seeing sky, playing, lying down
	
	

	
	
	
	Meaningfulness components: Imagination, communication with sky, meaningful communication with the world 
	
	

	57
	[image: ]
	 P2, P3, P4, P6, P10, P11, P12, P14, P15, P16, P17, P20, P21, P24, P25, 


	Physical: non-official space, lots of books, colorful sign, carpet, big library, corners, and small environments, child 
	The most joy
	A context providing a chance of loneliness

A context for the emergence of the unique identity of the child


	
	
	
	Behavioral: Sitting on the ground, studying alone, a chance of being alone
	
	

	
	
	
	Mental: Wide space, comfort in space
	
	

	53

	 [image: ]
	 P2, P4, P5, P7, P8, P9P10, P11, P12, P13, P16, P22, P23, P25, P27,P28,
	Physical: Cleanness of WC, bright color, colorful signs, mirror 
 Appropriate air conditioning, good smell, good design and color
	Somewhere that doesn’t smell bad
	A context with desired environmental quality 


	
	
	
	Functional: Going to WC, seeing oneself in mirror
	
	

	
	
	
	Mental: value, child being respected
	
	

	52

	[image: ]
	 
 P1, P2, P3, P4, P8, P9, P10, P13, P16, P17, P19, P21, P23, P25, P28
	Physical: Carpet, board, color and design consistent with carpet, TV, wide empty space, colorful circles, micro environment  
	I choose myself
	A context for free activity of child

	
	
	
	Functional: Choosing the type of sitting, sitting on the ground, lying down
	
	

	
	
	
	Mental: child feeling, having the right to choose, feeling of game, freedom of movement
	
	

	46
	 [image: ]
	P4, P6, P9, P10, P13, P14, P15, P16, P17, P25, P26, P29
 P1,
	Physical: lampshade, tent, game, game tools
 
	Feeling of wonder
	A context for the continuity of pleasant memories
A context providing a chance of loneliness

	
	
	
	Functional: A chance of being alone, opportunity to sleep
	
	

	
	
	
	Mental: Feeling of fun and wonder
	
	

	44
	[image: ]
	 P1, P2, P3, P8, P9, P10, P11, P12, P13, P16, P20, P28,
	Physical: Pillow, stare, window, small and comfort
 
	Appointment of me and my friends
	A contest related to the sky
A context for continuing pleasant memories 

	
	
	
	Functional: possibility of sitting alone, playing, seeing outside, communication with the world, communication with outside, having rest, being alone with friends
	
	

	
	
	
	Mental: being intimate, feeling of joy, comfort, being with intimate friends 
	
	

	44
	[image: ]
	 P1, P2, P5, P6, P10, P12, P14, P17, P20, P24, P28
 
 
	Physical: Circle form, spatial corner, wood, spatial corner 
	Imaginative house 
	A context for giving a chance of loneliness

	
	
	
	Functional: Working alone, studying alone
	
	

	
	
	
	Mental: being cozy, possibility of making personal child world
	
	

	38
	[image: ]
	 P1, P2, P6, P9, P12, P13, P20, P24, P25, P28, 

	Physical: Slanted ceiling, wood wall, door connecting with the outside, corner 
	Imaginative game
	A context providing a chance of being alone
A context for the development of imagination 


	
	
	
	Functional: Playing, playing hide and seek, reading books alone
	
	

	
	
	
	Mental: Feeling happy, imagination  
	
	

	37
	 [image: ]
	 P2, P3, P9, P12, P13, P14, P17, P25, P28

	Physical: Personal closet, display sign, suitable color, painting, vase, environmental richness, wide corridor
	My stuff are safe
	A context providing the feeling of place ownership  

	
	
	
	Functional: Keeping personal stuff, displaying child works
	
	

	
	
	
	Mental: Feeling of being respected and valued
	
	

	35
	 [image: ]
	P8, P11, P1, P2, P13, P14, P15, P23,
 

	Physical: Wide corridor, bright color, children painting, wide space, cleanness, environmental richness, corners, openness
	
	A context providing a feeling of place ownership 

	
	
	
	Behavioral: Displaying child works, moving freely 
	
	

	
	
	
	Mental: Feeling of ownership, freedom of movement, comfort, feeling of openness
	
	

	34
	 [image: ]
	 P2, P3, P8, P10, P13, P14, P15, P17, , P22
	Physical: Furniture, carpet, pillow, softness, corners 
	
The most peace
	A context for the continuity of pleasant memories
A context for giving a chance of loneliness


	
	
	
	Behavioral: sitting comfortably sitting separately from others, sitting on the ground 
	
	

	
	
	
	Mental: Feeling peace, being with the self 
	
	

	26
	 [image: ] 
	 P1, P2, P3, P4, P13, P15, 

	Physical: high-quality corridor, window, painting, being wide, natural light, sun
	Feeling of happiness and vitality 
	A context related to the sky
A context providing a feeling of ownership 


	
	
	
	Behavioral: Displaying child painting 
	
	

	
	
	
	Mental: Feeling of happiness and vitality  
	
	

	24
	[image: ]
	P1, P10, P4, P16, P19, P23, P29

	Physical: Vase, small desk, carpet, being ordered and sorted
	 A familiar place


	A context for the continuity of pleasant memories

	
	
	
	Behavioral: Being alone with the self, being alone with friends
	
	

	
	
	
	Mental: Feeling of being home
	
	

	18
	[image: ]
	P3, P22, P28, P15 P1, 

	Physical: Safety, window, seat
	 



	A context related with the nature
A context providing opportunities
Loneliness
Safe place

	
	
	
	Functional: Sitting at somewhere isolated from others, seeing nature
	
	

	
	
	
	Mental: Feeling safety, feeling connected to the nature  
	
	

	17
	 [image: ]
	P3, P8, P10, P16, P20, P21, P23, P2,

	Physical: Wood, toy
	 
	A context for the continuity of pleasant memories 

	
	
	
	Functional: Playing, experiencing life
	
	

	
	
	
	Mental: Familiar
	
	

	16
	[image: ]
	  P3 P6, P8, P13, P17, P21, P29

	Physical: Carpet, group desk, wide space
	The most learning 
	Giving the right to choose in using 
Space
A context for learning

	
	
	
	Functional: Sitting on desk and seat
	
	

	
	
	
	Mental: Feeling of learning, feeling of having the right to choose
	
	

	
16
	[image: ]
	P5, P7, P9, P11, P12, P17,  P18, P20,  P2, 
	Physical: Closet, individual desk and seat, comfortable seat, safety
	
	A context providing a chance of loneliness 
Safe place

	
	
	
	Functional: Individual study and work
	
	

	
	
	
	Mental: Being comfortable, not having interference 
	
	

	16
	[image: ]
	 P18, P6, P8, P11, P13, P14, P21, P25, P28,   P2, 


	Physical: Being crowded, visual crowding
	The most happiness
	A context for child’s free activity
A context for experiencing with senses
Creating opportunities 
A context for socializing 

	
	
	
	Functional: Group work, practical work, playing, work with hand
	
	

	
	
	
	Mental: feeling happiness, feeling of discovering, involving all senses
	
	

	14
	[image: ]
	  P1, P7, P12,P13,  P17, P24,   
	Physical: A window towards the sky, suitable light, suitable air conditioning 
	The most imagination 
	A context related to the sky
A context to develop imagination

	
	
	
	Functional: Seeing outside 
	
	

	
	
	
	Mental: Imagination, curiosity 
	
	

	11
	 [image: ]
	  P1, P2, P4, P8, P12, P13, 
 
	Physical: Vase, flowers, group desk, window, ordered and arranged, clean
	
	A place to study

	
	
	
	Functional: Group work, seeing outside 
	
	

	
	
	
	Mental: Home-like feeling
	
	

	5
	 [image: ]
	P2, P7, P8, P12, 
	Physical: Cleanness, painting, suitable color
	
	A context providing a feeling of place ownership
A context providing the opportunity to create

	
	
	
	Functional: Displaying child works
	
	

	
	
	
	Mental: A feeling of being creator 
	
	

	5
	 [image: ]
	P1,P22
	Physical: flower, vase, window, aquarium, pillow, group desk, carpet, 
	
	A context for learning 
A context providing the feeling of ownership 
 

	
	
	
	Functional: Seeing outside, taking care of flowers, working in groups, displaying children’s crafts, sitting alone
	
	

	
	
	
	Mental: Feeling comfortable, environmental richness, having the right to choose
	
	

	-2
	[image: ]
	,P17 P6
	 Physical component: Being crowded, individual seat and desk
	
	A context with desirable environment 

	
	
	
	Functional component: 
	
	

	
	
	
	Mental component: Lack of environment readability, feeling crowding
	
	

	-3
	[image: ]
	,  P3
	Physical component: Open and uncontrolled closets
	
	A context for the creation of a feeling of control over the environment 

	
	
	
	Functional component: Putting personal stuff at a place far from the child 
	
	

	
	
	
	Mental component: A feeling of lack of control on the belongings  
	
	

	-5
	[image: ]
	, P4, P8, P10, P11, P15, 
,P27, P29   P1
	 Physical component: Inappropriate dark color, limit in the space, lack of wide scope, not being open, airy, carpet 
	 
	A context for the creation of a feeling of control over the environment 

	
	
	
	Functional component: Sitting impolitely, putting hands in mouth
	
	

	
	
	
	Mental component: Unpleasant feeling and non-belonging, feeling of not controlling the environment   
	
	

	-16
	[image: ]
	, P24, P1,
P9, P11, P12,
	Physical component: A place to lie down on the ground
	 
	A context in appropriation with culture 

	
	
	
	Behavioral component: Lying down on the ground 
	
	

	
	
	
	Mental component: Feeling of abnormal behavior 
	
	


Figure 4: Example of the process of collecting and analyzing environmental findings from the Q method; Source: authors
4- Discussion 	Comment by Asus: the discussion section was added to the article to emphasize the new architectural findings of this research in comparison to similar researches.  
After analyzing and interpreting the codes obtained from child interviews, the constituent codes of the child's place experience, perspectives, qualities, and indicators about the school environment were identified. The Identified perspectives of these children (boys) show that they expect places where afford context for their imagination growth, a context related to the world, nature and sky, A context providing opportunities for privacy, a context for the creation of a sense of control over the environment, an appropriate context for their culture, a context for learning , a context that provides a sense of ownership, a context providing the opportunity for creation, a context for the free activity, a context for socializing, a context for continuity of pleasant and home-like memories, a context for the emergence of the unique identity of the child (Figure 5). 
	
	Identified children perspective
	Quality
	Index

	1
	A context for the development of imagination
	Transparency
Curiosity
	Transparent fences

	
	
	
	A view to the sky

	
	
	
	A view to the city 

	
	
	
	Space corner

	2
	Safe place
	Safety
Security
	Soft floor

	
	
	
	Child scale

	3
	A context for the continuity of happy memories
	Familiarity with the components
	Carpet

	
	
	
	A window to the sky

	4
	A platform that provides a feeling of ownership
	Possibility to control and update oneself
	Display children's painting 

	
	
	
	Display sign

	
	
	
	Display of children's crafts

	
	
	
	A place for personal staff

	
	
	
	Micro environments

	
	
	
	Having the right choice in the type of space used

	
	
	
	Closet with the possibility to lock

	
	
	
	Closet available to child 

	5
	A context providing a chance of loneliness
	The physical separation of the child at the times of his choice
 
Space comfort
	A space to study alone

	
	
	
	Corners and quoin

	
	
	
	A place to be alone with close friends

	
	
	
	A space to be alone with the self 

	
	
	
	Informal space

	
	
	
	Micro environments

	6
	A context related to the world
	Relationship with the sky
	Windows to the sky

	
	
	
	Ceiling openings with the possibility to look at the sky

	
	
	
	Open spaces and courtyards

	
	
	Relationship with the nature
	Natural flowers in classes

	
	
	
	Greenhouse spaces in school

	
	
	
	Indoor green space and open green space in the courtyard

	7
	A context for experiencing different senses
	
	Practical workshops

	
	
	
	Availability of different materials

	
	
	
	Equipped and safe laboratories

	8
	A context for free child activity
	Freedom of movement 
	Wide space

	
	
	
	Wide corridor

	
	
	
	Free space in class

	
	
	
	Possibility to lie down on the ground

	
	
	
	Possibility to sit on the ground 

	9
	A context for the emergence of the single child identity
	Personal identity
	Library

	
	
	
	Unofficial spaces

	
	
	
	Space quoins

	
	
	
	Single furniture and isolated from the crowd

	10
	A context providing the opportunity to create
	Creativity
	Flexible spaces

	
	
	
	A place to display children's works

	
	
	
	Various workshops (wood, flowers)

	
	
	
	Defined spaces for painting by a child

	11
	A context with desirable quality of life
	Environmental richness
	Airy space

	
	
	
	Environment readability

	
	
	
	Unlimited order

	
	
	
	Width and depth of vision 

	
	
	
	Clean bathroom

	
	
	
	Pleasant smell

	
	
	
	Convenient mirror in bathroom

	
	
	
	Proper air conditioning 

	
	
	
	Natural lighting

	
	
	
	Soft furniture

	
	
	
	Soft floor 

	
	
	
	Right color

	
	
	
	Colorful boards

	12
	[bookmark: _ftnref1]Readable place[endnoteRef:2] [2:  By “readable place” like “readable book”, used by authors, is a place where an individual is eager to read and experience and is willing to read it several times and each reading time, finds a new perception of its various layers. It’s a place which is worth reading and experiencing over and over.
] 

	Layered environment
	Diverse spatial layers

	
	
	
	Micro environments

	
	
	
	The possibility to experience space at different times

	
	
	
	Experiencing open, semi-open and closed spaces

	
	
	
	Shaded spaces

	
	
	
	Shade and bright in the environment

	13
	A context for learning
	Cognitive development
	Spatial diversity

	
	
	
	Environment trial and error

	
	
	
	Teamwork space

	
	
	
	Space of study and individual work

	
	
	
	Direct using of nature, sun and so on

	
	
	
	Possibility to see animals and plants closely

	
	
	
	Safe and rich laboratories

	14
	A context providing the opportunity to play
	Discover and experience
	Playing instrument 

	
	
	
	Design of quasi-game space 

	
	
	
	Space quoins

	
	
	
	Step

	
	
	
	Defined game space 

	
	
	
	Space width

	
	
	
	Shaded spaces in courtyard


Figure 5: children perspectives, their qualities and indicators. Source: Authors
Using Q method, several prominent features and as a result, three general categories of children's place preferences were obtained, which include the following:
1-The Desirable physical components of boys in primary school include: playgrounds, windows, corners, a place to display children's artwork, cozy furniture, color, display panel, wide corridor, wood, carpet, personal closet, (Fig 6)
2-The desirable behavior of boys in primary school include: playing imaginary games, being/working alone, going to a good and clean WC, moving freely, maintenance of personal belonging, showing artworks, sit comfortably, resting, watching the sky and outdoor, …(Fig6)
3-The desirable feeling of boys in primary schools include: fun, joy, smell good, choose what to do by myself, wonder, imagination, safe, peace, validity, happiness, (Fig7)Figure 6: Assessing behavioral and physical components of school environment based on the level of desirability 



	The overall feeling of space
	Space type


	Most fun
	Game space

	Most joy
	Informal space and providing an opportunity for being loneliness 

	Where it doesn't smell bad
	High-quality bathroom space

	What I choose what to do myself
	Sufficient space or micro environment 

	Feeling wonder
	Space to hide and separate from others

	Me and my friends’ appointment 
	Cozy space with desirable quality

	My imagined house
	Personal space with desirable quality

	Imaginary game
	Space to hide, run and sit

	My belongings are safe
	Space to store stuff 

	Most peace 
	Spaces and furniture like home

	Feeling vitality and happiness
	Transparent, bright and colorful corridor

	Most learning
	Class

	Most happiness
	Teamwork space

	Most imagination 
	A window to the sky



Figure7: Mental components of school based on the level of desirability among children





Conclusion:	Comment by Asus: Conclusion was rearranged based on emphasizing the architectural point of view and finding.


Child behaviors are formed in the context of the environment, and how the environment support the behavioral patterns plays a major role in the perception of the environment. Therefore, the physical environment has an undeniable effect on the child's perception, so the purpose of this study is "to know the environmental components that provide a context for promoting children perception in the school environment." Based on the intended purpose, the paper seeks to answer these questions 1- "What are the environmental components affecting the perceptions of children among primary school children?" and 2- “How can search with children about their points of view using Q-sort?”
     Investigation of preferences and perceptions is useful in identifying and filling the communication gap between children and adults and this research has both demonstrated the need and provided the methodology. Q-sort methodology in this study revealed information that likely would not have been found with other methods. Research that aims to explore themes that may not be cognitively explicit (in both children and adults) could consider this method. The study utilized this method to explore students’ perceptions/preferences of their environments and revealed new insight of how children perceive their environment and how is their subjective patterns of a good primary school environment. 
The result also showed that children interpreted space socially and psychologically and have positive perceptions of and preferences for spaces such as playgrounds, informal spaces, personal and hiding spaces, cozy and home-like spaces likely due to control social interaction, privacy and other psychological consideration. These findings can be used by designers to improve school environment and these themes should carefully consider and explore strategies that use connections of physical, social and psychological environments to foster positive perceptions. 
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with the most preferred to the right and the least to the left. His grid was -
drawn on a large sheet of paper. What a typical grid looks like:

-4 -3 -2 0 +2 +3 +4
Least appealing Neutral Most appealing

The grid has numbered columns, allowing each selection to be scored.

Stephenson described the method as an inversion of conventional factor
analysis: Instead of a large number of people being given a small number of
choices, a small number of people are given a large number of choices.
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