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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: The problem of stress is one of the most significant
Received 2020/11/02 research subjects in this century. Schools play an essential role in shaping the quality of
Revised 2021/02/04 i life and enhancing the mental well-being of teenagers. The school environment is a crucial
Accepted 2021/06/09 taspect of adolescents’ quality of life, particularly in relation to their health. Research
Available Online  2023/08/06 findicates that adolescents who share a positive bond with their school environment
i (even if their familial relationships are less favorable) tend to experience lower rates
Keywords: §of behavioral and psychological disorders, including stress. Psychologists consider the
Educational Spaces iarchitecture and physical layout of a school as dynamic elements that significantly impact
Students ithe quality of educational experiences for students. Furthermore, the middle school
Stress iyears coincide with a period of growth-related challenges, characterized by heightened
Physical and Environmental Factors stress |evels and increased susceptibility to psychological, social, and biological pressures,

along with a reduced capacity to cope with these challenges. Therefore, investigating and

i identifying students’ stress in this course is of particular importance. The primary objective

i of the current research is to improve the quality of educational spaces (secondary schools

i corresponding to high school education in the previous educational system), by identifying
e e physical and environmental variables effective in reducing students’ stress. Therefore, the
imain question of this research is what are the physical and environmental factors that
ireduce the students’ stress in educational spaces? The target group in this research is the
gfemale students aged between 15-17 years.

ETHODS: A hybrid research method (qualitative-quantitative) was used due to the
H exploratory nature of the research topic. Three steps were followed in the research
i process. The first step is to the bibliographic review; the second step is to select the top
i concepts; and the third step is to use the Delphi method. The purpose of the first step is to
i collect the list of criteria and concepts related to stress, and lack of student adaptability to
gq ithe environment, which can affect the educational spaces. Related internet searches that

f}focused on qualitative research were utilized (descriptive-analytical and logical reasoning)
ito achieve this goal. It was important to select and categorize the criteria and concepts
icollected from the literature review in the second step. The content analysis method
i was used in this stage. The aim of this research is to categorize the physical concepts and
gcriteria found in the literature based on their importance. However, as the investigation
i of the topic’s background revealed a lack of such categorization, the Delphi method was
i employed to gather expert opinions. To ensure an adequate level of precision, the Delphi
i process was conducted through three successive rounds. In the first round, an open-
ended interview was conducted with experts. In the second round, open coding was done

| i with the answers. In the third round, surveys and continuums were formed through axial
== i coding of both ends of the spectrum of components, and a special title was considered for
i each continuum. After that, the results were converted into a questionnaire through the
content objective table and completed in two stages.
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[

: [CINDINGS: Based on the experts’ questionnaire results, the Q factor was analyzed. This
i 0 approach relies on categorizing individuals based on their interrelationships rather
than focusing on variables. In fact, each factor includes a set of experts who have common
i thoughts on the subject. The data variance suggests that among the nineteen individuals
i surveyed, six distinct factors can be discerned. The combined cumulative percentage for
gthese six factors stands at 76.8%, signifying that approximately 76% of the participants
i shared common perspectives, while the remaining 24% held individual viewpoints. This
i divergence in opinions could be attributed to personal awareness, inclinations, and
tindividual preferences. It implies that there exists an external reality that managed to
resonate with 76% of the experts’ minds, influencing the formation of shared ideas.

ONCLUSION: The research results indicate that students’ stress can increase or
: decrease under the influence of the environment. The qualities of the environment
i can influence whether an individual adapts to it or not. Experts consider the shaping of
i the classroom space, the existence of places for group sitting and rest, the existence of
i places for conversation, and the existence of places for doing group work in the social
dimension category. The experts also consider security (type and materials of stairs, etc.),
i the flexibility of spatial layouts, solitude, territory, suitable perspective, depth, level of
§visibi|ity, control over climate, level of light, having a view from inside the classroom to
i the corridor, openness, and the space around the building in the environmental security
category. Furthermore, they consider adequate space, having a view from the classroom
i to the green space, the amount of vegetation in the educational space, the brightness
of all spaces, the shape and form of the classroom, the health status of the school, the
i complexity and non-mystery of the space, the appropriate density of spatial patterns, the
proper orientation, privacy, and color in the physical comfort category. The experts also
i classified sound pollution (noise), crowding, temperature (heat and cold), ventilation,
{ humidity, unpleasant smells, and light in the environmental comfort category. They
i recognized clarity and comprehensibility of forms, elements, parts and components of the
building, predictability of the environment, no sudden change in size, color and texture,
i type of floor coverings, and use of appropriate and suitable signs in the architectural
i category. Finally, the experts categorized the feeling of being comfortable, like being
i at home, having a sense of belonging to the space, crowding in the educational space,
{ creating a sense of solitude and territory, and having a sense of place as the psychological
dimension of the environment.

i HIGHLIGHTS:

i~ Measuring the direct effect of the architecture of educational spaces on reducing
students’ stress.

i - Presenting a theoretical model including physical and environmental factors affecting
i students’ stress based on the subject literature.

i - Classification the results of the analysis of experts’ questionnaire in the form of six
icategories of architectural design and explaining the indicators of these categories in
i order to increase the adaptability (reduce stress) of students in educational spaces.
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Table 1. Definitions of stress

Definition

Nervous pressure or stress is said to be a situation in which a person's emotions, emotions,

Researcher/Year
Davis and Newstorm (1970)

thinking processes and physical states are stressed. When the nervous pressure is out of
proportion, the human ability to adapt to the environment is compromised.

Stress is defined as the general reactions of the human body to incompatible and unexpected

Selye (1974)

external factors, or in simpler terms, disturbances in the system of adaptation and adaptation of
the body to the external environment.

Stress is a reaction that is created in her/him in order to adapt to the factor or situation that puts
mental or physical pressure on a person.

lvancevich & Matteson (1980)

Stress is a special relationship between a person and the environment, in which the person
evaluates the environment beyond their resources or as a threat to their health.

Lazarus & Folkman (1984)

Stress is considered a response that a person shows in the form of mental or physical behaviors to Luthans (1985)
adapt to an external situation different from the normal situation.
Stress occurs when there is an imbalance between a person's perception of the requirements of the Evans & McCoy (1998)

environment and her/his ability to respond to them.

Stress or psychological pressure means harmful and unpleasant environmental stimuli that can be
physiological or psychological.

Davison & Neale (1998)

Stress is a force that creates tension and deformation in the object on which the force is applied,
and this force can be any external factor or stimulus such as physical factors such as sound, heat
and cold or psychological factors such as mourning or loss of work.

Stora(1998)
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Adaptive Change
(Allostasis)

*When the emergency situation of
stress is removed, the human or
animal body system returns to its
original state. This process is called
homeostasis center.

&

*Whenever a person is in a stressful
situation, the physiological stress
systems are activated with the aim of
reaching a new balance that allows the
person to act according to the changed
situation.

Fig. 1. The dominant conceptual framework in stress research has changed from stability to adaptive change
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Fig. 2. The theoretical model extracted from the theoretical foundations and the subject literature
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Table 2. Prioritization of physical and environmental factors affecting stress; Obtained from reviewing the
background of the subject based on the amount of reference to it
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Table 3. Final table of purpose/contents: extracted from the subject literature and interviews with experts

Purpose / Content Environmental

Coherence Controllability Attractive Sociability

Comfort (Readability) of the Environment
Environment
1 Noise *
2 Congestion *
3 Increase in temperature and decrease in *
temperature (heat and cold)
4 Ventilation and humidity *
5 Color * *
6 Light * *
7 Natural scenery visible from the window *
8 Access to nature *
9 Class chairs (material and strength) *
10 The type of floor coverings *
11 Class shape and form *
12 Inadequate health status of the school ]
13 Privacy and shelters for solitude r £ N 1 *
14 The complexity and mysteriousness of E T N 1.2
the space
15 High density of spatial patterns g
16  The possibility of proper orientation F = = Y.
17 Audio and visual features of the 3 =
elements in the space
18 The intensity of diversity and sudden v
change in space
19 Clear and comprehensible forms, [ | K -
elements, parts and components of the
building
20 Predictability of the environment *
21 The clarity and simplicity of the form *
22 Use appropriate signs *
23 Correct organization of design "R A AU 5
components

24 Proper orientation of design elements
and components

25 No sudden changes in size, color and

texture
26 Space limitations *
27 Flexibility of spatial arrangements *
28 Solitude *
29 Territory *
30 Proper outlook *
31 Depth *
32 Open space around the building on the *
site
33 Visibility *
34 Climate control *
35 Amount of light *

36 Having a view from inside the classroom
to the corridor

37 Places to sit and relax *

38 Places to talk *

39 Proportion of space with human *
dimensions

40 Materials used in the design and *

construction of the space
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Research steps

First step |—] Literature review of the topic

Second step ] Selection of priority concepts

The first round |-

Open-answer interviews
with experts

Third step [ Delphi method

The third round |—=—]Axial coding on components

Table of The first stage
purpose - content questionnaire for experts
I
The second stage

questionnaire for experts
I

Q factor analysis

Fig. 3. Research steps diagram

Table 4. KMO and Bartlett’s sphericity test for sample size adequacy

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy .619

Bartlett's Test of Sphericity Approx. Chi-Square 420.752
df 171
Sig. .000

Table 5. Variance of data after rotation of factor analysis Total Variance Explained

Component Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total % of Variance Cumulative % Total % of Variance Cumulative %
1 6.605 34.761 34.761 3.131 16.477 16.477
2 2.276 11.980 46.741 2.951 15.531 32.008
3 1.704 8.970 55.711 2.442 12.854 44.862
4 1.425 7.499 63211 2177 11.458 56.320
5 1.344 7.076 i 70.286 2015 10.608 66.928
6 1.250 6.580 76.866 1.888 9.938 76.866
.
[
hEJ‘
N
o
R EEEE R

Component Number

Fig. 4. Scree chart to determine the factors of factor analysis
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Table 6. Rotated Component Matrix
Component
1 2 3 4 5 6
var019 835 .042 161 161 .078 -.014
var002 761 027 -.109 -.060 260 460
var013 652 339 -.005 230 -.429 -.026
var001 561 270 498 .030 .009 252
var012 221 736 .025 269 394 -.033
var009 137 719 205 201 -.155 228
var008 -014 .660 151 -.295 220 -.061
var016 335 582 -133 288 285 400
var015 162 152 - R 78l T 073 -011 111
var004 443 oF - 677 032 299 236
var017 289 257 671 .066 371 237
var010 489 441 630 .106 .032 148
var006 198 122 -101 859 -110 -.147
var014 -.038 -.248 .198 709 223 210
var018 126 349 -.033 .698 -.035 235
var005 .003 204 161 -.049 836 .092
var007 548 181 196 .203 613 -.167
var011 047 .010 194 128 -.083 826
var003 72 522 -.069 .025 276 639

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.?
a. Rotation converged in 16 iterations.

Table 7. The most important factors affecting the principles of design of Educational spaces based on reducing
students’ stress

Category name

Definition of categories

The number of

persons
Architectural Clear and comprehensible forms, elements, parts and components of the building, Predictability 1,13,2,19
design of the environment, No sudden changes in size, color and texture, The type of floor coverings,
Use appropriate signs.
Environmental Feeling comfortable like being at home, having a sense of belonging to the space, Congestion- 16,8,9,12
Psychology crowding in the educational space, creating a sense of solitude and territory, having a sense of
place.
Environmental Noise, Congestion, Increase in temperature and decrease in temperature (heat and cold), 10,17,4,15
comfort Ventilation and humidity, Unpleasant smells, light.
The social category  Participation in the formation of the classroom space, Having places to sit and rest collectively, 18,14,6
Having places to talk, Having places to do group work.
Environmental Security (type and materials of stairs, etc.), Flexibility of spatial arrangements, Solitude, 75
security Territory, Proper outlook, depth, Visibility, Climate control, amount of light, Having a view
from inside the classroom to the corridor, Open space around the building on the site.
Physical comfort  Sufficient and adequate space, Having a view of the green space from inside the classroom, The 3,11

amount of vegetation available in the educational space, All spaces are light-filled, Class shape
and form, health status of the school, The complexity and mysteriousness of the space,
Appropriate density of spatial patterns, The possibility of proper orientation, Privacy and
shelters for solitude, Color.
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