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Abstract

Physical inactivity is one of the factors that seriously threatens the quality of life of today’s
children and adults of tomorrow. Schools are one of the most important spaces for
promoting motor behavior. In the present study, a qualitative system, content analysis
method, and the Delphi technique were used to explore the factors and components of
motivating the motor of students in the open space of schools. At first, by examining the
background of the research, factors, and variables effective in increasing physical activity
were identified. To collect the data, a semi-structured questionnaire was administered to
15 experts in the field of architecture of educational space from different universities in
Tehran. After receiving the questionnaires and analysis of the feedback surveys, 26
influential variables were obtained. To find the relationship between the effective factors
and the extracted components, a total of 130 architects and school staff were selected
through non-random sampling and used a closed questionnaire with a Likert rating scale.
The Kaiser-Meyer-Olkin value, Bartlett’s sphericity test, and exploratory factor analysis
were used to examine its construct validity. Then, by means of logical reasoning, an
attempt was made to reconcile the eight and nine groups of factors extracted from the
perspective of architects and staff and appropriate adjustments to the labeling of factors in
the first step. The results have led to the exploration of social/interactive components along
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with their sub-variables including (participation, educability, naturalism, group
interactions, explorability, and yard rotation), environmental factors (sunlight, materials,
safety, arrange, personalization, temperature, and seasonal changes), physical factors
(form, proportions, shape, and dimensions), cognitive component (marking and color),
managerial factor (yard diversity, supervision, density, and accessibility) and behavioral
components (familiarity, flexibility, and ergonomic). Taking into account the factors and
variables involved in the physical activity of students in the schoolyard will provide an
environment that encourages children’s motor behavior.

Keywords: Schoolyard, Elementary School, Motor Behavior, Physical Activity,
Children.

Extended Abstract

Background and Purpose

Physical inactivity and low physical activity are two of the biggest threats to the
quality of life of today’s children and future adults (1). Since children spend many
hours at schools after their homes during the most important learning and
behavioral modeling steps, schools have long been recognized as crucial places
for promoting and participating in physical activity (2). Improving physical
activity behavior in the pupil population requires considering and understanding
a broad variety of factors that play a role in maintaining a physically active
lifestyle. Thus, identifying these factors, controlling the effective factors in
physical growth, and categorizing them for creating architectural solutions can be
achieved with a review of these factors (3). Accordingly, this study provides a
codified classification of influencing factors in children’s physical activity as well
as its subgroup variables to explain the motivating factors and components of the
level of physical activity in open spaces of schools.

Materials and Methods

To achieve the goal of the research and find influencing variables in children’s
physical activity, a qualitative approach, content analysis method, and the Delphi
technique were used. Initially, after a wide search of both internal and external
databases to obtain effective variables, 26 effective variables in children’s
physical activity in schools were identified. The Delphi technique was used to
check the effective variables. Therefore, a semi-structured questionnaire was
compiled by studying the background of experts in the field of educational
environment. Five experts critically reviewed the draft before sending it to the
experts for content validity. After that, the questionnaires were sent to 15 experts
in the field of the architecture of educational spaces at Iran University of Science
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and Technology, Shahid Beheshti University, and Shahid Rajaee University to
validate the extracted variables or to pass them to another component or to propose
a new variable. Due to the Covid-19 epidemic, the closure of schools, and a lack
of access to pupils’ views, architecture professionals, and school staff were
selected as the statistical population of the study. Based on Klein’s theory and
taking into account the possibility of dropping 130 respondents, the sample size
in the exploratory analysis is 2.5 to 5 times the number of questionnaire items (4).
For data collection, a closed questionnaire with a five-point Likert scale was
developed with 26 items according to the variables extracted from the literature
review. There were 65 individuals selected from among the professors, graduates,
and experts in architecture, as well as 65 individuals chosen from among the Vice
Principals and deputies of public and non-profit schools. The adequacy of the
sample size was determined through the KMO value, and Bartlett’s significance
test was used to evaluate whether variances are similar or equal in the available
samples.

Findings

The findings from the opinions of experts in architecture revealed that the
variables of density, group interactions, and materials-texture with an average
score of 4.60, 4.50, and 4.27, respectively, were the highest and the two variables
of personalization and supervision with an average of 2.80 and 3.09 had the least
effect on the mobility of pupils. In the findings obtained from the school staff
guestionnaire, the density variable with an average score of 4.75 was in the first
rank and materials-texture and naturalism with a score of 4.63 and 4.55,
respectively, were in the second and third ranks. In addition, similar to the findings
obtained from experts in architecture, the factors of personalization and
supervision were in the lowest category with a score of 2.41 and 2.44,
respectively.

To structurally analyze the data and measure the accuracy of children’s physical
mobility criteria, considering that everyone conducting the study has no previous
assumptions about the classification of variables and the degree of relationship
between them, the exploratory factor analysis and the correlation coefficient
matrix was used to determine which items were included in the factors.
According to a survey of experts in architecture, the variables of pupil
participation, educability, naturalism, group interactions, explorability, and
rotation of the yard are the subgroup of the first factor. The variables of radiation,
materials-texture, safety, furniture arrangement, and personalization are included
in the second factor. Form, proportions and shape are the subgroup of the third
factor, and temperature changes, and seasons are considered in the fourth factor.
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Familiarity, flexibility and ergonomics of the courtyard are the subgroup of the
fifth factor, and marking and color are included in the sixth factor, as well as
yard’s dimensions are the subgroup of the seventh factor. Variety, and supervision
are considered in the eighth factor, and density and accessibility variables are
categorized under the ninth factor (Fig. 1). According to the school staff’s view,
the first factor consists of the following six items: group interactions, accessibility,
proportions, yard furniture arrangement, supervision, and participation. The
second factor comprises the following items: material-texture, form, and shape.
The third factor evolves around the following five items: educability, ergonomic,
seasonal changes, personalization and density. Explorability, marking and safety
are included in the fourth factor, and the fifth factor comprises the following
items: temperature changes and radiation. Naturalism, and color are the subgroup
of the sixth factor, and the seventh factor consists of three components:
dimensions, diversity, and flexibility. Familiarity and rotation variables are
classified under the eighth factor.

Conclusion

A logical reasoning method was used to analyze equivalence of the factors
extracted from the analysis of the literature review and the influencing factors
from the view of school staff and experts in architecture obtained from the factor
analysis. As a result of the analysis, the variables extracted from the opinions of
experts in architecture were more compatible with the definitions of factors
affecting physical activity. To identify the factors and variables that influence the
motor behavior of pupils in design policies, and prioritize them, this study
provides a comprehensive measure to the designers and policymakers of the
physical environment of schools, as well as the policymakers of education and
physical education. These design policies have a unique role to ensure a healthy
society and a dynamic learning environment.
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Figure 1. The process of extracting factors and effective environmental features for
enhancing physical activity of pupils from the perspective of experts in architecture.
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Figure 1- Theoretical framework of research
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Table 1- Independent and dependent variables affecting pupils' physical activity
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Table 3- Demographic specifications of staff
Table 2- Demographic specifications of experts in architecture
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Deputy  Headmaster Ph.D. MA
s o o .
Public 29 19 48 =’ 30 13 43
Female
Schools
elil R
Non-profit 12 5 17 - 18 4 22
Male
Schools
Egome 65 Egome 465
Total Individuals Total Individuals
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Table 5- Reliability analysis of staff's questionnaires
Table 4- Reliability analysis of architects' questionnaires
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1. IBM SPSS Statistics

2. Cronbach’s Alpha

3. Kaiser-Meyer-Olkin (KMO)
4. Factor Analysis

5. Sig value (Sig)
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Table 7- KMO & Bartlett test for staff adequacy
Table 6- KMO & Bartlett test for architects' sample adequacy

S5 Aignd ColiS 905 S5 diged Culis Ggo3

0.651 Kaiser-Meyer-Ollfin 0.613 Kaiser-Meyer-OIKin

Measure of Sampling Measure of Sampling

Adequacy Adequacy
Approx. e
. i Approx. 07
831.712 Chi- & yoline oygs] 630.847 Chi-Square & olns
Square e

ads )b ods b
325 df , 325 df >
Bartlett's Test Bartlett's
0.000 Sig of Sphericity 0.000 Sig Test of
Sphericity
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1. Factor Analysis Exploratory
2. Degree of freedom (df)
3. Approx. Chi-Square
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Table 9- Frequency of items obtained from staff
Table 8- Frequency of items obtained from architects

gy sl 3 gsly )53
Frequency of responses Frequency of responses
el LS oL bwgte pF Sl e Sl LS Sbj bawgie p5 LS e
Mean oy; High Mode Low s Variable Mean ,; High Mode Low s Variable
Very rate Very Very rate Very
high low high low
bl 5 bl> 5
4.75 (78.5)(18.5) (3.1) O 0 N '9_1’)1 4.60 (61.5)(36.9) (1.5) O 0 R “5_1" 1
Density Density
=lla. ZOlelas
4.63 (67.7)(27.7) (4.6) 0O 0 ST 4.50 (60.0)(30.8) (9.2) © 0 N" 2
Material Interactions
| Fols sl
4.55 (55.4)(446) 0 0 0 . - 4.27 (44.6) (46.2) (4.6) (1.5) (3.1 = 3
{ ) ) Naturalism { ) ¢ ) (4.6) (1.39) G.1) Material
& ! o ol
4.44 (55.4)(354) (7.7) (1.5 0 4 4.15 (36.9)(46.2)(12.3) (4.6 0 4
(55.4)(35.4) (7.7) (1.5) Safety (36.9) (46.2) (12.3) (4.6) Naturalism
4.41 (53.8)(40.0) (3.1) 0 (3.1) i 4.12 (33.8)(49.2)(13.8) (1.5) (1.5) ERRFED 5
Color Ergonomic
Ll Hled >
4.40 (49.2)(41.5) (9.2) © 0 : _A i (40.0) (38.5) (15.4) (4.6) (1.5) c
Dimensions 6 410 Arrangement 6
&5 &5
4.40 (50.8)(38.5)(10.8) 0 0 36.9)(43.1)(13.8) (6.2) O
(50.8) (38.5) (10.8) Variety (36.9)(43.1) (13.8) (6.2) Variety
L iyblezs]
435 (43.1)(492) (7.7) O O SEN=lg 403 (40.0)(36.9)(10.8) (1.5) (1.5)  SFT g
Familiarity Explorability
s calis St gl
4.30 (44.6)(44.6) (7.7) (3.1) 0 s 4.01 (43.1)(29.2)(13.8)(13.8) 0 Educationabilit 8
Accessibility M
420 (38.5)(47.7) (9.2) (46) O d’f'm‘d__ 3.89 (27.7)(35.4)(35.4) (1.5) © 29
Explorability Color
el e
4.15 (44.6)(35.4)(10.8) (9.2) 0 )L’ 10 3.87 (30.8)(38.5)(20.0) (9.2) (1.5) 0
Interactions Participation
& e sl e
4.12 (38.5)(44.6) (7.7) (9.2) 0 Educationabilill 3.86 (33.8)(32.3)(23.1) (7.7) (3.1) o
“"""“"'""“""““"""""“"'""“"ty"'“ Familiarity
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Table 9- Frequency of items obtained from staff
Table 8- Frequency of items obtained from architects
N ol )4
Frequency of responses Frequency of responses
ofle bt 3Ly g o LS i R T yida
Mean oy} High Mode Low o Variable Mean ol High Mode Low o Variable
Very rate Very Very rate Very
high low high low
AT 85
4.10 (33.8)(49.2)(12.3) (3.1) (1.5 ¢ 3.84 (30.8)(35.4)(23.1) (9.2) (L5 o
(33.8)(492)(12.3) (3.1) (1.9) Marking (30.8)(35.4)(23.1) (9.2) (1.3) Rotation
4.09 (32.3)(47.7)(16.9) (3.1) 0 =l7 3 (21.5)(47.7)(21.5) (9.2) © F7
Temperature Form
4,04 (27.7)(50.8)(20.0) (1L5) 0 srili g (21.5)(47.7)(21.5) (9.2) 0 =
Ergonomic Proportion
s o
3.98 (26.2)(52.3)(15.4) (62) 0 o 21.5)(47.7)(21.5) (9.2) 0 ol
(262)(523)(154) (62) o QLY@NELS) 02 0
: PR
3.95 (38.5)(36.9)(10.8) (9.2) (4.6) © 3.78 (20.0)(50.8)(16.9) (12.3) 0 S al?
Arrangement Season change
& pydlland 2
3.93 (23.1)(55.4)(15.4) (4.6) (1.5) G 375 (20.0)(50.8)(13.8)(15.4) 0 15
Flexibility Shape
als fs ol
3.87 (23.1)(50.8)(20.0) (3.1) (3.1 o 3.72 (26.2)(36.9)(23.1) (10.8) (3.1 e
(23.1)(50.8)(20.0) 3.1) (3.1) Radiation (26.2)(36.9)(23.1) (10.8) (3.1) Accessibility
183 (215)(49.2)(200) 02) 0 =10 361 (215)(35.4)(29.2) (108) (.1) sl g
Season change Safety
S8 & syl
3.80 (27.7)(35.4)(26.2)(10.8) 0 20 356 (24.6)(30.8)(27.7)(10.8) (6.2) -
Shape Flexibility
378 (27.7)(41.5)(169) (92) (4.6) SN 343 (18.5)(27.7) (33.8) (18.5) (L) o
Proportion Radiation
3.70 (23.1)(36.9)(27.7) (12.3) 0 PP 332 (17) (33.8)(@3.1)(13.8) (L5) )
Form Marking
N |
360 (3.1)(369)215) (138) (46) Ui 330 wgy@y@n@ney
Participation Dimensions
244 (6.2) (12.3)(23.1) (36.9)(21.5) sy 309 (15.4) (20.0)(26.2) (35.4) (3.1) srie )
Supervision Supervision
s g
241 (1.5) (13.8)(24.6) (44.6)(154) Personalizatio2S  2.80 (7.7) (20.0)(29.2) (30.8)(12.3) .
Personalization

n
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Table 11- Rotated data matrix of staff questionnaire
Table 10- Rotated data matrix of architects’ questionnaire

Sz o Eg S SRS 3 e g S
After rotation Before rotation After rotation Before rotation

e Lo okl e TP

haesai  owilijly haamad T, o : haanas  oiljly lasead ouilylg T

° Gax0

Comul %of &% Cumul : Cumul %of &% Cumul %of

e r . N variance  Total : . vy . Total
ative% variance ative% ative% variance ative% variance

13.79  13.79 358 2311  23.11 6.01
22.95 9.16 2.38 3588 1277 3.32
31.62 8.66 225 44.52 8.64 2.24
40.11 8.49 2.20 51.36 6.83 1.77
48.56 845 2.19 57.14 5.71 1.50
56.85 8.28 2.15 62.24 5.10 1.32
64.59 7.74 2.01 66.93 4.68 1.21
71.34 6.74 1.75 71.34 4.41 1.14

2262 1173 3.05 19.93 19.93 5.18
32.23 10.89 2.83 31.02 11.08 2.88
35.48 9.61 249 40.25 9.22 2.39
40.52 8.29 2.15 47.41 7.16 1.86
48.03 7.50 1.95 33.10 5.68 1.47
54.96 6.92 1.80 58.49 5.38 1.40
60.63 5.67 1.47 62.90 4.40 1.14
66.05 541 1.40 67.00 4.10 1.06
70.91 4.86 1.26 7091 3.91 1.01
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Figure 2- Scree plot of components extracted from architects
Figure 3- Scree plot of components extracted from staff

1. Scree Plot

@' [TANT-ECTM Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



84 398 IS g3y Cdla g 1 50 SBAMG0 e 0303l

Wgdioe ol 2 ladale s (Lalia LB Jalge (nl 5] S0y asgasmo ) (sla peiie aSloxil|
5 ullB 5 55 e e o st ST sl i o e 8,5 05,0 L
.)9....;‘59 oanliw VY o)Ln.,.'f: 9 \'Y o)l.o...';'.v J5|..\:> 59 u‘"")} U"‘ C"L"’ Aal.a u,....ab&‘ QT

Olyloxe doliiow y (Siwsor Q,.o}i =L Y Jgoos

LS dolidiow . (Swrod (9051 g li-1Y Jgux
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Table 13- The results of correlation from staff
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Table 14- Division of factors and variables according to architects
Table 15- Division of factors and variables according to staff
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Figure 4- The process of extracting factors and effective environmental features for
enhancing physical activity of pupils from the perspective of experts in architecture
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