reviewed paper

Impact of Educational Building Design on Users’ Psghological and Physical Well-Being — Case Study
High School in Egypt

Khloud Fawzy Wahba, Asmaa Elsayed Hasan, Dina Sdaleha

(Khloud Fawzy Wahba, Alexandria University, FacludfyEngineering, Department of Architecture, khitw@b@gmail.com)
(Lecturer Asmaa Elsayed Hasan, Alexandria Univgrgiaculty of Engineering, Department of Architeetu
asmaa.elsayed@alexu.edu.eg)
(Prof. Dina Sameh Taha, Alexandria University, Fgcof Engineering, Department of Architecture atia@alexu.edu.eq)

1 ABSTRACT

The design of educational buildings can signifiganimpact the well-being of their users, both
psychologically and physically. Hence, psycholob@ad physical factors are key concepts in evaigati
educational buildings' performance as they afféet occupants’ well-being, comfort, productivity,dan
satisfaction. These factors are interrelated affildieince each other in complex ways. Thereforesit i
essential to designh and maintain educational mgklihat balance both psychological and physicabfa to
create optimal learning environments for studentstaachers.

This paper aims to execute an analytical studyhef telationship between the design of educational
buildings and users' physical and psychological-being. It focuses on the case of schools desiduyetie
General Authority for Educational Buildings in Egymhich are often characterized by typicality dack

of diversity. It examines the quality of educatibmastitution design, which includes aspects sush a
Functional, behavioral, and aesthetic. It also ligbis the importance of creating educational emvinents
that are conducive to learning, health, and confforstudents and teachers.

Educational building design is a multidisciplinaaynd complex topic that requires a holistic and -user
centered approach to optimize the users' well-baimgy performance. The methodology adopted for this
study includes an analytical study of the relatiopdetween architectural design and users’ phiysicd
psychological well-being. Certain methods for dailiection will be adopted for this purpose: obsgions,
surveys, and questionnaires.

Through this study, a conceptual framework modéleigeloped that can guide the design and evaluafion
educational buildings in Egypt. The model is baseda literature review of significant criteria and
considerations that affect the quality and perforoea of educational environments. The criteria and
considerations include aspects such as spatiahageon, functional efficiency, environmental canrtf
social interaction, and aesthetics. The modelés thpplied to a sample of high schools in Egypess its
validity and usefulness. A questionnaire survegls® conducted to collect data on the user expeziand
satisfaction of students and teachers in theseotchdhe results of the study are expected to pdevi
insights and recommendations for improving thegteand assessment of educational buildings in Egypt

Keywords: educational building design, users’ viding, design analysis and evaluation, psychology,
standards of school design

2 INTRODUCTION

“One of the essential roles of architecture is tovjgle built environments that sustain the occugant
psychological well-being. This role is made everr@énmportant because, in modern society, more 70én
of a person’s lifespan is spent indoors.” (Kim, 899

Although every building's design is equally vitéde buildings that adolescents deal with are moeoitant

than others, because the effect of emptiness omdbkescent's psyche is deeper than if the pessam i
adult. Therefore, schools are among the most irapofiuilt environments, the school building hasienan

and social role that is no less important thafuitstional role.

In fact, psychological and physical needs duringost age are associated with educational succhkss, t
development of a healthy lifestyle, and reduced a$ adverse socioeconomic outcomes, psychiatric
disorders, self-harm, and suicide in later lifedg@ér et al., 2012). Over the last decade, evidbasebeen
accumulating on the relationship between environmesnd users’ health within a “user-centered”
perspective (Gifford, 2007). This approach aimplahning and designing spaces that align with #weds,
preferences, and behavioral responses of currenpaetential users, as well as with the instrumegaall for
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which those spaces have been created. For thiogeirphe interaction between the setting featungls a
functions and the users’ characteristics and digts/should be taken accurately into account.

In sum, school building design is supposed to @agentral role in the creation of environmentst tha
improve educational attainment. Promoting a higbeel of design humanization in a school environimen
means taking into account its spatial-physical iguméition, in order to increase the outcome in teafnboth
learning and well-being, especially when considgthe high proportion of time that both staff amgdents
spend at school each week.

Consistent with the user-centered design approt@h,construct of “design humanization” has been
developed, particularly for school environmentsr(faoa et al., 2006) (Nagasawa, 2000) referrinchtsé
spatial-physical features that influence userghoeses. Although the educational process is esteduli for
the sake of the human being, it often begins withpaying attention to basic human considerations |
logical for the designer to place physiological Igosuch as health, comfort, and security next to
psychological ones such as belonging and privagnglwith technological, legal, and economic
determinants, as it was found that school spadestdahe student in three directions:

The effect of school spaces on the students

First direction Second d'u'ecti(.)n Third direction
The effect on the user’s ability tmpact on psychological and .

to comprehend or perform the emotional state. (His thinking Impact on relationships and
tasks that he is working to perception understanding and social interactions between
accomplish within the space. recognition of his physical USers.
surrounding).

Figure 1: The effect of school spaces on the stsd@ource: Moharram, 2005).

As a result of these effects, human behavior isrdehed, which the architect must be aware of aeoto
avoid negative behavior and its design stimulates positive behavior of the student towards the
surrounding space (Moharram, 2005).

By presenting the psychological and physical remuénts of the students during school time, as agethe
design principles that are meant to fulfill the@edls, and in order to monitor the possibility gblgmg this
on the ground, a field study had to be conducted ocase study of a selected school.

Design principles provided a solution to the chadles produced by traditional school architecturdendiso
allowing for the development of many schools in sagtobal situations. In this paper, An example fram
Egyptian high school is presented and analyzedhia paper. How pupils adjust to it and design
requirements for schools that care about userghpsygical and physical well-being are establishgike
example shows how the school environment affeasptipils’ mood, motivation, and performance. The
paper argues that schools should consider humdargam their design and provide a comfortable and
stimulating learning space for the pupils.

3 MATERIALS AND METHODS

The methodology of this research is based on arigése and qualitative approach. An initial surviy
investigate the relationship between the architatesign of educational buildings and the psyohichl

and physical well-being of users was conductetbdtises on three main factors (function, behavjaadt
aesthetic). Function refers to how well the buiddimeets the needs and expectations of users. While
behavior refers to how the building affects thersisactions and interactions. Aesthetics refersaw the
building appeals to the users' senses and emo@@ertain methods for data collection will be adapter

this purpose, observations, surveys, and questi@msa he observations allow to capture charadiesief
either space itself or its users; surveys allovertially assist the analysis of the physical charistics of
space; the questionnaires identify and evaluate fast and structured way, the needs and satisfaofi
users.
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The paper uses an analytical study method thatieesna case study of a school in Egypt and idestife
key factors that contributed to its performance.e Thaper also discusses the implications and
recommendations of the findings for the designcbibsls in Egypt.

The analytical method begins with providing dedasips of the samples. It covers the location ofgbleool
building, its components, the size of the projétst,area, and the number of students in it throitgh
engineering drawings, which were obtained from Bwblic Authority for Educational Buildings. The
performance of the structures' interior spacetes texamined from a functional, behavioral, andhetis
perspective. In addition to outlining the flaws aheéir causes, the results also document the hersefd
drawbacks of the designs of those schools using\hkiation scale.

3.1 Selected case study

An architectural study of Abdel-Moneim Amer Hightaol is conducted, a public high school located in
Kafr El-Sheikh Governorate, Egypt as shown in TableThe study examines the school's physical
components, such as its buildings, facilities, spaand layout, and evaluates their suitabilityeiohancing
students’ psychological and physical well-beinge Btudy also identifies the strengths and weakseskse
the school's design, which guides in proposingedtfor improving existing schools or designingvne
schools in similar contexts. The criteria will besled on three main categories as follows:

* Functional aspects: building form, scale, accelsipand circulation).
* Behavior aspects: social interaction, common spagessocial spaces).
« Aesthetic elements: coloring and linking to nature

The main method employed to achieve the study'sctibe was filling out the evaluation tables with
numerical ratings from 1 to 10 for different patierwhich aided in comparing and analyzing theepadst
based on various criteria and dimensions. The atialuanalysis sought to document the evaluatiosach
section as well as the degree of achievement ih,dacaddition to the benefits and drawbacks of the
buildings. Three sections make up the evaluatiblesa

* Measuring the functional aspects of a building'sfquenance, such as its shape, design, and
circulation, is the focus of the first section.

« The behavioral components of building performanabjch deal with psychological variables
including privacy, productivity, and social intetimns, are measured in the second section.

* The final section measures the aesthetic aspecsshnfilding's performance, including color and
Linking to nature (Physical variable).

To do this, we analyzed the building codes of mioentries that have different standards and reigulsifor

this type of construction. We extracted the maermants of the evaluation from each code and askigne
them a weight based on their frequency and relexahkis allowed us to compare and rank the elements
according to their significance in the design pesce

To find out and determine the weight of each elénoérthe evaluation, the building codes for edwmai
buildings were analyzed for nine different courstribat have different standards and regulatione. main
elements of the evaluation from each code wereaetdd and were assigned a weight based on their
frequency and relevance. This allowed us to compaderank the elements according to their signiteain

the design process as shown in Table 2.

For instance, the functional aspect is calculatedtl@ir weight in the evaluation = X / 108, whd@8
represents the total number of elements of thetitwmal aspects, which is the product of multiplyihg
elements by the number of 9 different countries.ewghs, the behavioral aspect: their weight in the
evaluation = X / 45, where 45 expresses the tataibrer of elements of the behavioral aspects, wikithe
product of multiplying 5 elements by 9 differentuodries. While the elements that can be measurably
expressed in the aesthetic aspect are two elemiriefore the aesthetic aspect: their weight & th
evaluation = X / 18, which is the product of mulyipng 2 elements by the number of 9 different coiest

As a result, components are rated from 1 to 10 afég evaluated in accordance with the choseteisys
evaluation. According to element weight. Each aspexs calculated independently (with a 100% interna
computation that made up 33.33% of the overallltesu

REAL CORP 2023Proceedings/Tagungsband ISBN 978-3-9504945-2-5. Editors: M. SCHRENK, V.ROPOVICH, P. ZEILE, m_
18-20 September 2023 — https://www.corp.at P. ELISEI, C.BEYER, J. RYSER, H. R. KAUFMANN - Ljljana, Slovenia



Impact of Educational Building Design on Users’ Rmyjogical and Physical Well-Being — Case Study Highd®l in Egypt

The functional, behavioral, and aesthetic aspemtsfigzed. Sub-aspects and indicators can be changed
depending on the study's emphasis, the region dotiglucted in, and the data that are accessiblehwh
offers future studies more flexibility to add olete indicators.

3.2 Analysis of the architectural design of the schodbata analysis)

Abdel-Moneim Amer High School is located in theyaf Al-Riyad - Kafr EI-Sheikh Governorate, in Delt
Egypt, and is affiliated to the Kafr EI-Sheikh Edtional Administration, on a Street with a width&®fm,
and it is one direction for vehicular traffic, atige school is located in the middle of a residémtiaa (The
General Authority for Educational Buildings, 201The school consists of one building consistingsof
floors, and it contains one open courtyard. Thiotahg table shows the descriptive analysis ofdtigool.

Item Descriptive analysis

School nhame Abdel-Moneim Amer High School
Major activity High school

Designed by Educational Buildings Authority
Project size 2219 m?

(12 ordinary classrooms, 2 laboratories, courtydithrary, Multipurpose hall,

Main component football yard, and administration area)

Number of floors 5-Story school building

Number of students 430
Table 1: Descriptive analysis of Abdel-Moneim Ankigh School (Source: Author).
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Figure 2: Plans of Abdel-Moneim Amer High Schoab(&e: The General Authority for Educational Builgsn 2011, modified by
author).
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3.2.1 Evaluation analysis

By observing the characteristics of the building &a components and analyzing it as illustrateBigure 3,
the evaluation analysis is displayed. As depictedrigure 3, it clarifies the main criteria thatlugnce
school users from three different aspects.

5 = = -
© ~ @ 8 (] %
© %) N4 =3 © 3
= 5 5 S o] . € |0
Functional Aspects G © © o k] S <) o < S =
o © © 0 S © o g 05 © %w
e] © e} T = e} =] T o T S e} T
) o o o £ o ) o ® o © s} Qo
o @) &) Oir &) o o 4 ow ) =d
Spaces design and scale
Size of classroom 12 m?2| 21 m? 2 m2/St 15 m2| 15 m2| 152 1.5-2 16 m?2|1 m2?
/St. /St. TSt /St. m?/St. | m?/St. | /St. /St.
No. of students in the classroom 40 30 30 24 30 - - 25 36 7
Ratio of classroom 1:1.5 2:3/ 3:4 2:3/3:4 2:3/342:3/34 | - - - - 5
. 1 1 locker/ | 3 m?/ | 1 locker/| 3 m¥
Exist storage area locker/ - - - - 5
St St. class St. class
Accessibility and circulation
No. of stairs and elevators Min. 2 Min. 2 Min. 2 invi2 Min. 2 - Min. 2 - Min. 2 7
No. of school entrances 1 1 1 1 1 1 1 1 1 9
No. of school exits 1 1 1 1 1 - - 1 More 7
than 1
Comfortable  corridors  with 15m 12m 12-18m 15 - 2|15 =2 25m 1.5m ) 2.4m 8
enough spaces m m
Building percentage of the Iand1 0.6 0.6
4 2, 2 " " - - 2 2
3;(:3, and student's area of the ot |3 m?/St. | 0.3 m2/St ma/St. ma/St 400 m 200 m3 7
School form
. . ) (400- (2400- ) ) 3500 . 180 St.| 1250
Site area to be achieved 1200) St.| 1700) m? me ormore | m2 5
General orientation of the @ s s & K] 5
classrooms =2 =2 =2 =2 =2
€t €t €t f= = f= =
o o o o o o o O o o
2z . 2z 2z z2z . . . 2z
Maximum height of the school - - - - - - - - 5floors | 1
o ~ o (] o o O © o
%) N4 S
D =) - IS
Behavioral Aspects © © = - _ g < “ £
(O] (3] (3] (O Q3 (ORI U g L T L o [=2]
5 | 3 3 8< | 85 | 83 | 88 | 83 |85 | 22
O < &) @) Oir oS (sXe] o 4 ow O =3
Social need
Desirable average density In40 St/| 30 St/| 30 St/| 24 St/| 30 St/| ) 25 st/| 36 St/ 7
classrooms Class Class Class Class Class Class Class
Providing spaces to increage 11 2 ) ) ) ) ) )
social activities (cafeteria) m2/St. 0.9 m#/St. 2
Personal psychological needs
Providing spaces to increage ) 5 N P ) ) 21 )
communication (laboratory) 65m 130m 2 m?/ St. 2 me/Sy. m2/St. m2/St. 38m i
Providing spaces to increas eg55%') g%%%) 9 me/st 15 15 ) ) 2.8 ) 6
communication (library) > > ' m2/St. mz2/St m2/St.
m m
- . 6400- .
Providing spaces to increasel500 (250-500) | 6400- Min. 300
2 300 m2 3220 - - 6
communication (sports area) m2 m2 3220 m? me m2
© ~ ° < E © © %
k=] (7)) X o < =
= 5 =) S o . € |0
Aesthetic Aspects © © © °© © © S < S =
o o o o 5 o o 0§ 05 o =
© © e} T = e} e T o T S e} B A
o o o o c ) o] S o S ® ) L ©
@) &) &) oir &) o o 4 Qw o =d
Links to nature (Physical Environment)
View indoor and outdoor spaces
(garden — seating area — fountainsl Track 0.3 m#st.| - - - - - - 3
etc.) m2/St. | 400m ’ )
Outdoor classroom - Area of | - - - - Area of | 2
class/2 class/2

Table 2: Evaluation weight (Source: Author). NoEaese listed values were obtained through eductlmrilding codes for each
country mentioned.
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Spaces design and scale.

Functional aspects Accessability and Circulation.

School form. |

Social needs.

Personal psychological needs.

Links to Nature.

Evaluation analysis

Behavioral aspects

Aesthetic aspects

Figure 3: Evaluation analysis criteria (Source: ).

4 RESULTS OF EVALUATION ANALYSIS

To assess how well the school performed in relatiothe case study’s objectives, procedures, ata da
collection and analysis methods, the tables bel@waed to track and describe the school's elenagmts
evaluate their outcomes. The functional, behaviaxatl aesthetic aspects of Abdel Moneim Amer High
School’s performance are evaluated in Tables &nd,5, respectively, and each evaluation elemesitds/n
with its result.

School Name
Abdel-Moneim Amer High School
Evaluation (EV.) % 78%
Factor’'s Total
weight grade 750 585
Spaces design and scale EV. \I/Ev\e{i.ght by
Classroom size:
The minimum internal dimensions of the classroom® * 8.15 in the case of a B
rectangular plan, and 7.25 * 7.25 in the case efjaare plan, and the net area i9X 3 5 45
50mz2. S
The minimum area for each student in the classiisdlyb-2m?/Student. <
The number of students in the classroom or groGst@dents and no more than 307X § 0 0
students. =)
Classroom scale: 2:3 / 3:4 widths to length. 5X S 10 50
The storage area in classrooms: 5X é 0 0
" Minimum storage area per studéhtLocker/St.) 4z
5 . . . EV. by
o Accessibility and circulation EV. weight
% Directly exits from classrooms to the outside, ¢tgands, or gardens. There must b%x 10 70
<) at least 1 emergency exit.
=] The number of elevators and stairs in the schaitth @ emergency ladder. ox 10 90
2 (2 stairs/school = 5 floor), (1 elevators/schoolftedrs)
T The school entrances should be clear and easigsaitide; there should be at leas| %X 'q°>) 10 70
entrances to the school. ]
Clear and comfortable corridors: S
Minimum width of one-way corridor = 2m. 8X <F 10 80
Minimum width of two-way corridor = 3m. B
Courtyard or garden. S .03
The building percentage of the school is (25-30%he land area, and the yard area, i _SC;:’ 10 70
must be at least 200 m2, with a minimum of 10mit®smallest sides. i o
The student's area of the yard must be at leatl{0m2. & 2
School form EV. \E/Ein.ght by
The site area for the high school should not betlesn 3,500m>. 5X S 5 .|10 50
The general orientation of the classrooms is tortbeth, but they can deviate 255X % % 10 50
degrees to the east or west from the north. -
The maximum height (ground + 4 floors). 1X 42 22[10 10

Table 3: Result of functional aspect evaluation gsial(Source: Author).

The results show that Abdel Moneim Amer high schachieved 78% of the functional criteria, but only
33.9% of the behavioral criteria and none of thetletic criteria, as illustrated in Tables 3, 4d &n
respectively. These low percentages indicate sedeficiencies in the design of the school, esfigcrathe
behavioral and aesthetic aspects, which affectutiees' efficiency and educational attainment neglsti
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Therefore, this paper highlights the importanceaddressing these deficiencies and improving thégdes
quality of educational buildings.

School Name
Abdel-Moneim Amer High School
Evaluation (EV.) % 33.9%
\I,:vaeic;%rts Total grade 280 95
. . E.V. by
Social need (Density) EV. weight
» | Desirable average density in classrooms would beutal30 Students 7x f 0 0
© | Classroom 3
(0] n
2 | Social need 2
< | (Common spaces and active learning & social spaces) 95,
'S | Providing spaces to increase social activities amestudents, such as < g
S - ! 2
'S | (Cafeteria, green areas, etc.). 2X H—— 0 0
& | cafeteria: (1 m¥/student) 422
& Personal psychological needs EV EV. by
) weight
Providing spaces to increase communication: Laboya¢l.5-2 m#/student). 7X o - 9 5 35
Providing spaces to increase communication: Librdnb-2) m?/student. 6X < g _E 5 30
Providing spaces to increase communication: Sgoga: 30% of the outdodr 6X Do % S 5 30
school area 428<
Table 4: Result of behavioural aspect evaluatiotyaiza(Source: Author).
School Name
Abdel-Moneim Amer High School
Evaluation (EV.) % 0%
Factor’s
% weight Total grade 50 0
o3 Links to nature (Physical Environment) EV EV. by
< Y | weight
'% Views of indoor and outdoor spaces (garden, fonstasitting areas ax ; 0 0
£ | etc), (0.5-1m~/Student. S pgpg
£ | Outdoor Classroom: the school provides outdooisctasns that allow] ox BB 0 0
students to study overlooking a natural view, (arfeelassroom/2). & § i)
Table 5: Result of aesthetic aspect evaluation aisa($ource: Author).
Yes No Maybe
Questions (n = 40)
No. | % No. | % No. %
Q1: Is the number of students in the class mone #%astudents? 3 821 1 2\5 6 15.4
Q2: Do you feel that the classroom space is ingefit for the number of students? 17 Al 13 33.3 1@5.6
Q3: Does the classroom have storage units for gtaictkent's personal belongings? 5 1.8 32 19.5 3 7.7
Q4: Does the school design contain at least twics8ta 37 92.3 2 5.2 1 2.5
Q5: Can you walk with your classmate next to eableran the corridors between classes? 38 94.9 15p 1 2.55
Q6: Is there at least one emergency exit in theaeh 26 64.1 10 25.4 4 10.8
Q7: Is the number of entrances to the school rssttlegan two entrances? 36 89.7 4 10.3 0 0
Q8_. ‘(_:an schoolyard accommodate all the studentsnglsreak, or when doing morning 28 69.2 2 5.2 14 25 ¢
activities?
Q9: Do you feel thermal comfort in the classroorthé windows are open? o 23|11 P1 51.3 10 25.6
Q10: Is there a cafeteria (restaurant) where yousiawith your friends during a break? 2 5.1 B7 P2 1 2.6
Q11: Is the school has laboratories, not less tivarlaboratories (computer lab, science lab)? 36 .789 1 2.6 3 7.7
Q12: Is there a school library through which youn saarch and study? 7 69.2 6 12.8 7 17.9
Q13: Are there sports fields (football, basketheti,.) equipped and usable? 14 35.9 21 51.3 5 2.8
Q14: Does the school contain aesthetic elememss(tfountains, seating areas, pergolas, etc.)? 1688.5 12 30.8 12 30.¢
Q15: Is there an outside study space (Outdoorrdasy? 11 28.2 25 61.5 4 10.8
Q16: Do you like the colors of the paints at scRool 10 25.6 22 53.8 8 20.5

Table 6: Questionnaire results (Source: Author).

After analyzing and reviewing the results of thggt®logical and physical elements of the userssithree
aspects (functional, behavioral, and aesthetic), Abdel Moneim Amer High School, results of the
questionnaire for high school students are predeinterable 6, as the number of students in the @cho
reaches 430 students distributed over 12 clasdeshwnakes the study sample for this level consis{85-
40) students.

From the questions and answers presented in tretioueaire, Figure 4 summarizes the response oate f
each question separately. Through the percentdg®sns we conclude that the functional aspect of the
school achieves the highest rate of user satisfactiespite the presence of deficiencies in somthef
functional elements of the school. Then the peegmntof users' satisfaction decreases for the befadvi
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aspect of the school, but it is almost non-existerterms of the aesthetic aspect, as it lacks nedeypents
and thus does not capture the satisfaction of users

Questionnaire results
100

90

80
70
60
50
923
4 795
692
30 615
513 »
20 41
F b = 308 308
8256 ’ 256 -
a 128 | 128 I, 7008 i
- 5 : 103
77
N [ | w2l WE ' 2510 0 ull
Yes No

Maybe

Questions

Mo @ @ o Mo Mo Mo Mo Hoe Hao Eoa Qz [Has | Q4 s [Has

Figure 4: Percentages of questionnaire resultsr¢@outhor).

5 CONCLUSION

This study is considered a step forward in imprg\wsohool design by keeping in mind the psycholdgicd
physical well-being of students, which affects th@rformance. The discussion follows the apploanf
architectural design principles of psychologicafl aatnysical well-being to the selected samples, e
divided into three sections. The discussed outcomnsge the result of an evaluation sheet developead
on (C. Kenneth Tanner's, 2008) studies, which @sedvaluation sheet filled out by designers to watal
the performance of schools based on architectssalhwlogy studies.

To understand the design tools that should be usedpply the architectural design principles of
psychological and physical well-being on usersasecstudy proves that the design elements aspeitts o
architectural design of physical and psychologigell-being are categorized into three aspects; famc
Behavioral, and Aesthetic aspects. Those aspetfydhe essential elements that help to achibeebiest
space performance.

Accordingly, the impact of applying these aspewtarchitectural spaces design by discussing eachegit's
psychological and physical effect on users is @gtimpact of architectural space design elemeamtgsers.
These proofs lead to a link between the desigrdatational buildings and the psychological and fajs
well-being of users.
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