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The article is devoted to the study of modern trends in the architecture
of buildings for new standard secondary schools in Astana, identifying
the features of the development of functional planning schemes. During
the analysis, using the example of the BINOM school (Astana, A. Baitur-
sunova St. 49A), planning solutions were identified, as well as their
shortcomings that affect the degree of comfort in these structures and
the quality of education that meets the requirements for conducting
various forms of classes, which made it possible to consider the
possibility of their adaptation and feasibility in practice. The main
positive and negative characteristics were identified, which made it
possible to analyze the directions of development of modern school
education in Astana, which make it possible to give recommendations
for updating the composition of premises and the nature of the
formation of the planning structure. To systematize the problems,
categories were formed: Architectural and planning safety problems,
sanitary and hygienic (environmental) problems, problems of forming
psychological comfort, Urban planning safety problems, Scientific and
technical problems, etc. The discovered problems have a significant
impact on the level of comfort and, accordingly, on quality of education
provided. They are due to shortcomings in building codes and
standards, which must take into account modern requirements and
trends in the formation of educational institutions.

Tyninai ce3aep:

TYWNIHAEME

Cayaert, MeKTell cayeTi,
aAABIH aja )x00aaay, OKy
KabuHeTTepi, XKaiabl opra.

Makaza pyHKIIMOHAAABIK KOCIIapJay cXeMalaphIH 93ipAey epeKIleaik-
TepiH aHBIKTall OTBIPBIN, ACTaHa KaAacChIHBIH KaHa TUIITIK OpTa MeKTell-
TepiHe apHaAfaH FMMapaTTapAblH COyAeTiHAeri 3aMaHayM TeHAeHIIUsI-
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Cayaer-xocrapaay
LIemiMAepi, opTa MeKxTerIl,
ypOanmuzans,

(PyHKLMOHAAABIK,
aiiMakrapra Oeay.

aAapAwl 3epTTeyre apHaaraH. Taagay OGapsiceiHla BINOM mekTebiHiH
(AcraHa K., A.bairypceiHOBa K-ci, 49A) MBICaAbIH IajjadaHa OTBIPHIIL,
KocCHapaay ILIelrimMaepi, COHAali-aK, OChl KYPBLABIMAAPAAFbl JKalAbLABIK,
AdpesKeciHe >koHe cabaKThIH apTYpAi popMasapbIH ©TKi3yre KOMBLAATBIH
TaJanTapfa CoJiKeC KeJeTiH OiaiM camachlHa ocep eTeTiH OJAapABIH
KeMIIiAiKTepi aHBIKTaAAbI, OYA 01apABl ToXipubee OeitiMaey MyMKiH-
Airi MeH OpBIHABLABIFBIH KapacThIpy¥Fa MYMKiHAIK Oepai. Herisri oH >xone
Tepic cuItaTTaMasap aHBIKTaAAbl, Oya AcTaHa KaAachIHBIH Ka3ipri 3aMaH-
FBI MeKTeIl 0iAiMiH AaMBITy OaFBITTapbIH TaljayFa MYMKIHAIK Oepai, yit-
KallaapAblH KypPaMbIH >KoHe >KOcCIapAay KYPBLABIMBIH KaABIITaCTHIPY
CUIIAaTBIH >KaHapTy OOMBIHINA YCHIHBICTap Oepyre MyMKiHAIK Oepeai.
Mbaceseaepai Xyileaey YIIIH caHaTTap KaAbIITacThIpblAAbL Coyaer-
Xocnapaay Kayilci3gik Maceaeaepi, CaHUTapABIK-TUTMEHAABIK, (9KOA0-
IMAABIK) MaceAelep, INCUXOAOTMAABIK >KaMABLABIKTBI KaABIITacCTLIPY
Moaceseaepi, Kaaa KypblABICBIHBIH Kayillcizairi maceaeaepi, T'srabimn-
TeXHMKaABIK Maceleaep >koHe T.0. TabnliaraH Moceseaep >KallABLABIK,
AeHTelliHe >KoHe CoOVIKeCiHIIe, YCBIHBLAATBIH OiaiM camacelHa aiiTap-
aAbIKTal acep eteai. Oaap 6iaim Gepy yiBIMAapBIH KaABIITaCTHIPYAAFbl
3aMaHayM TaJalTap MeH TeHAeHIMsAAapAbl ecKepyi THiC KypblabIC
HOpMaJaphl MeH CTaHAapTTaphlHAAFbl KeMITiAiKTepi aliKbIHAAAABL.

Karouessie caoBa:

AHHOTALVST

ApxurexTypa,
apXUTEKTypa IIKOABI,
DCKU3HBII IIPOEKT,
yueOHbIe KAacCHl,
koMOPpTHas cpeja.
ApxuTexTypHO-
I1L1aHUPOBOYHEIE PeIeHNs,
CpeAHssI IIIKOAa,
ypOanusans,
¢$yrKIIIOHAABHOE
30HUpOBAHIIE.

CraTpsl IIOCBAIEHA WCCA€JO0BAaHMIO COBPEMEHHBIX TEeHAEHIIMIT B
apXUTeKType 3JaHUI 00IeoOpa3oBaTeAbHBIX ITKO/A HOBOTO THIIA B T.
AcraHa, BBIIBAEHMIO OCODEHHOCTeN pa3paboTKi (PYHKI[MOHAABHO-
II1aHUPOBOYHBIX cxeM. B xoze aHaam3a Ha mpuMepe koAbl «b/IHOM»
(r. Acrana, ya. A. Baiitypcynosa, 49A) Ob1411 BBIABA€HBI ILA1aHPOBOYHBIE
pellleHNs, a TaKXkKe MNX HEAOCTaTKM, BANAIOIINE Ha CTeleHb
KOM(OPTHOCTM B AaHHBIX COOPY>KEHMAX M KadecTBO OOpa3oBaHWs,
COOTBETCTBYIOIlee TpeDOBaHMAM IIPOBEAEHUs PasANYHBIX  (POPM
3aHATNIL, ITO MO3BOANAO PaCcCMOTPETh BO3MOKHOCTDh X ajalTalluy U
peaan3yeMoCT Ha IIpaKTuKe. BblsBAeHb OCHOBHBIE IIOAOXKUTEABHBIE 1
OoTpullaTeAbHbIe XapaKTePUCTUKI, YTO IIO3BOANAO IIPOAHAAU3UPOBATDH
HaIpaBAeHIs PasBUTHUS COBPEMEHHOIO IIKOABHOIO OOpa3oBaHM: B T.
AcraHa, MO3BOASIONINE JaTh PeKOMeHJAIINM 10 OOHOBAEHMIO COCTaBa
IIOMeIIeHNIT U XapakTepa (pOpMMUPOBaHNSA II1aHIPOBOIHON CTPYKTYPHL.
Aas cucremaTusanuy 1po6aeM Opiam cpOpMUPOBAHBI KaTETOPWIL:
ApPXUTeKTypHO-II1aHMPOBOYHEIe TpobaeMsbI 6e3onacHocTy, CaHntapHoO-
ITUTeHJecKye (9K020TMYECKIIE) pobaeMBbl, ITpo6aemsr
¢gopmupoBaHmsl mcuxoaormdeckoro komdoprta, I'pagoctpoureanHsie
mpobaemsl OeszomacHocTy, Haydno-TexHmdyeckme mpobaemMbsl U Ap.
BrrsisaeHHbIe Tp06.AeMBl OKa3bIBAIOT CYII[eCTBEHHOEe BAMSIHIE Ha yPOBeHb
koM(popTa U, COOTBETCTBEHHO, Ha KadyecTBO IIpejOCTaBAsSeMOrO
obpaszosanns. OHI 00ycAOBAEeHBI HeAOCTaTKaMy CTPOUTEABHBIX HOPM U
CTaHAAPTOB, KOTOPEIE JOAKHBI YIUTHIBATh COBpeMeHHEIe TpeOoBaHs 1
TeHAeHIIMY POPMIUPOBaHIA 00Pa3OBaTeABHBIX YIPEKASHMIA.

INTRODUCTION

Throughout his life, a person goes through a long and thorny path, forming skills, habits

and accumulating knowledge. Since ancient times, the human need for education contributed to
the formation of educational institutions, but it should be noted that people received knowledge
and information even before the formation of educational institutions, through individual
learning. Education is crucial for human development, facilitates a healthy mindset and develops
cognitive abilities (Sharma, D., 2020)
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In modern society, the issue of education is becoming increasingly relevant. Education
through the development of individuals also affects society as a whole and is a direct driver of its
economic, social, political (and all other) growth and development (Tijani¢ $, K., 2021). Secondary
education is of particular importance as a compulsory and basic stage of education for all citizens.
Social changes in recent years in Kazakhstan, particularly in Astana, create an urgent need for
additional school education services, as evidenced by the wide range of offers from commercial
organizations, such as development schools, gymnasiums, clubs and various studios, sports
sections for schoolchildren, etc. The growth in the number of pedagogical methods and programs,
the intensive introduction of non-traditional forms of conducting classes, the expansion of the
range of developmental activities and games at school contribute to the need to conduct research
to study the specific features of the formation of the structural organization of the modern
architectural environment for secondary school education.

In the article: Chen, W.-T.; Liem, FN; Kao, C.-H.; Mubasher, M.; Lin, K.-H. Improving the
satisfaction results of school renovation projects using fuzzy function deployment suggests
designing schools using a QFD system.

QFD is a series of activities related to product development, process planning and
manufacturing, focused on customer needs. QFD has been used to understand user needs, thereby
reducing product requirement uncertainty among designers and engineers. The quality function
is then used to translate user requirements into improved technologies (Sharma, D., 2020).

In the above article, the authors propose to use the fuzzy function deployment method in
order to optimize the school design process using the QFD system, without paying special
attention to the internal organization of premises and territory. It is important to note that the
QFD system may be advisory in nature, and not all architects may be familiar with it in practice.
In this context, this article proposes to look at specific schools and suggest improvements in
accordance with local building codes and standards. This approach encourages more accurate
and tailored school design to meet the needs of new educational institutions. Having considered
updates to the composition of the premises and their relationship with each other and the
territory of the site.

MATERIALS AND METHODS

— method of document analysis. At the initial stage of this research, literary and scientific
material from design and regulatory documents was collected, then an analysis of the collected
material was carried out. (“General educational organizations” BC RK 3.02-11-2011 *, preliminary
design of a school at the intersection of St. A. Baitursynuly and A80 streets).

— the field survey method consisted of studying a number of new school buildings in the
city of Astana.

— graphic comparison method

— method of generalizing the results. Due to the scale of this study, at the final stage, a
generalization and clarification of the results obtained is carried out.

RESULTS AND DISCUSSION

The purpose of the study is to form the prerequisites for updating the composition of
premises and their relationship with each other and the territory of the site, determining the
updated composition of premises necessary for carrying out the modern educational process,
establishing their logical functional connections between individual premises or their groups and
identifying shortcomings.

School buildings and facilities constitute essential educational infrastructure and have a

formative impact on the safety, development, and socialization of students (Katic, D.; Krstic, H.,
2021).
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The formation of the educational process is directly reflected in the architecture of
educational institutions. Modern types of school education involve differentiation of approaches
to teaching methods, and therefore complicate the very function of interaction between the
pedagogical and methodological-psychological team and students.

In addition to contributing to accidents and physical security concerns (Liu, S.S., 2021)
failure to maintain school buildings properly and effectively can also negatively impact student
health and safety (Norazman, N.2019)

Despite the fact that Astana is a metropolis and the capital of the republic, the lowest
number of urban schools was recorded in this city — 147 units. According to the Bureau of
National Statistics, the number of students in the capital in 2022 is 212.3 thousand people, divide
it by the norm 1100 students for one school and we get 193 - this is how many schools there should
be in a metropolis. And we have 147 of them, it turns out that the shortage of schools in Astana
is 46 units. And this is only official data.

A recent academic paper on school architecture by Prakash Neiar, Rendall Fielding, S.
William Brubaker, Vark Dudek and others provides an extensive analysis of contemporary
approaches to the design and construction of educational institutions. The article highlights key
aspects of school architectural design, including the use of space, instructional technology and
the provision of a learning environment.

It is important to note that this study, despite its significance, does not exhaust all aspects
and problems in the area under consideration. Our article aims to fill some gaps and overlooked
aspects in previous research, enriching the general understanding of this topic."

The authors focus on the importance of creating an environment conducive to children's
learning and development. They discuss design principles that maximize the effectiveness of the
learning experience, and also incorporate current trends such as the use of technology in
education and addressing the needs of diverse learners.

They also consider aspects of sustainable architecture and environmental sustainability in
the construction and operation of school buildings. The authors emphasize the importance of a
balanced approach to architecture that takes into account the needs of students, teachers and the
environment. They will also illustrate the concept of Smart Healthy Schools (SHS) and, in
particular, SHSS equipped with wireless Internet of Things Sensors (IoTSHS) and display units
for optimal monitoring of indoor air quality through manual ventilation and/or mechanical
ventilation cycles.

Modern technologies, intellectual communication systems and new teaching methods
require new forms and spaces for learning. They are also forcing architects and designers to
develop unique solutions for school architecture. The visual aspect is of great importance, as
architecture can be an additional tool for motivating and inspiring students. The psychological
perception of children allows non-standard forms, solutions and interiors to become additional
incentives for cognitive activity.

A modern school must meet the criteria of a space that will provide comfort and safety for
students. The school building and the surrounding area must meet safety and sanitary
requirements. It should be noted that it is the comfortable stay of students that increases the
productivity of the educational process. This issue concerns not only classrooms, but also corridors,
recreation areas, playgrounds, lobbies, library-coworking spaces - i.e., the comfortable, convenient
formation of a system of spaces and social and functional zoning in general is considered.

BINOM school is one of the specific projects in the field of education, implemented through
a public-private partnership mechanism between the innovative construction holding BI Group
and the city administration of Astana.

Each BINOM school is a 5-story building, which has 127 classrooms, 9 expanded
laboratories in physics, chemistry, biology, nanotechnologies and biotechnologies. There is also
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a cinema hall with 100 seats, co-working areas for teachers and children, a television studio, game
rooms, smart classes, a 3D printer for creative experiments, robotics classrooms, metal and wood
carving workshops, Speaking Club, Tedx B, etc. Open a canteen, a medical center and a library,
which contains 5,000 popular publications of Kazakh and foreign writers, leading classics of the
world. In addition to desktop computers, the school also provides laptops for the learning
process.

One of the advantages of schools is the possibility of inclusive education. BINOM SCHOOL
has created a comfortable learning environment for children with special educational needs. Two
gyms and several outdoor playgrounds will allow children to play football, volleyball, basketball
and other sports; there is also a work-out area. In addition to the positive aspects, it is necessary
to identify the problems. The final result of the construction project is then turned over to the
user, and ends with the operation and maintenance phases (Chen, W.T., 2013).

A general overview of school building facilities included a study of the problems of
forming an architectural environment for school education. As a result of studying the objects of
the BINOM school, the following characteristic points and problems of forming the architecture
of buildings for secondary school education were identified:

Categories were formed to systematize problems

Architectural and planning safety problems:

— doors from classrooms open into a common corridor, thus reducing its width and
creating a traumatic situation;

— fire escapes are located near the outer wall and lead outside, however (four of the six
ladders) lead children into a “well” that has formed in the structure of the building and has only
one exit. If this tunnel is closed by a fire truck or there is a fire in it, then it will be impossible to
get out; (Fig. 1).

Legend:
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(((’ noise from the bathroom nodes
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%F | e — DI unpleasant odor

fire truck

% Flow movement of students 1

-+ Flow movement of students 2

Ll | :
| t‘ I O  hazardous areas

Figure 1. Fragment of the agreed preliminary design of the BINOM school
(Astana, A. Baitursunova St. 49A)
Note — diagram created by the author (Ozhet, 2024)

Problems of forming psychological comfort:

— exit from the san. nodes and changing rooms are directly connected to the common
corridor, which causes inconvenience when using these premises if the door opens;

— the offices have an adjacent wall with the bathroom. nodes. In this regard, the following
problems may arise:

1. If sanitary facilities are poorly ventilated or have drainage problems, odors can permeate
classrooms, which can be unpleasant and distracting for students and teachers.
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2. Sanitary facilities can be a source of noise, especially if they have plumbing fixtures such
as flush toilets or shower stalls. This can interfere with students' concentration and make class
difficult.

3. Privacy Issues: If washroom walls are poorly soundproofed or have insufficient
partitions, this can create privacy issues for students and school staff.

4. Hygiene: If sanitary facilities are poorly maintained and kept clean, it can lead to the
spread of bacteria and infections into adjacent rooms.

5. Safety: If sanitary facilities have problems with water supply or electricity, this can create
potential dangers for students and school staff.

Architectural and planning problems:

- in the gymnasiums, located according to the project on the first floors, there are no
dressing areas or toilets. Nodes; The lack of changing rooms and sanitary facilities in the gym can
lead to inconvenience, poor hygiene and limited training opportunities. (FIG 1);

— on the fourth floor, according to the project, there are premises (school television
studio and music room, choreography studio and school film and photo laboratory) that do
not have natural light; Lack of natural light can have a negative impact on the health and well-
being of students. They may experience fatigue, headaches and lethargy due to lack of light.
This can lead to decreased productivity and concentration during classes. It is important to
gain insight into how children feel about the quality of their physical environment (Russo, A.,
2023).

— also on the third and fourth floors there is a co-working area, which is a walk-through
and in its structure there are entrances to other educational premises;

— scattered classrooms, physics classrooms, etc. scattered throughout the floor;

— virtual absence of recreation areas.

Sanitary and hygienic (environmental) problems:

— there are no green protective zones on the territory; Therefore, problems such as street
noise insulation and an increase in thermal effect may arise. Green areas act as natural coolers,
absorbing solar radiation and reducing the heat gain (Eaton D., 1998). The lack of green areas can
lead to elevated temperatures on school grounds and create uncomfortable conditions for
students and staff.

—natural ventilation is provided by small windows, which are not easy to access due to the
height of the floor;

— the project does not fully consider the insolation of the premises; some of the classrooms
face north;

— insufficient consideration of the orientation of specialized premises (chemistry, physics,
computer science classrooms); it is advisable to orient these zones to the east to reduce
overheating in these premises. And for better natural ventilation (Design for learning forum.
2006), they need to be designed with double orientation.

The importance of daylight and indoor air quality are now givens for increasing student
achievement. Participants agreed that other environmental factors, including lighting, sound,
heating, and nontoxic materials, deserve greater attention (Dudek M., 2012).

Urban planning safety issues:

— in the urban planning plan there are vertical differences (to the entrance group, to the
sports zone, at the entrance to the school territory), which leads to the formation of a staircase.
These architectural elements in the climatic conditions of Astana pose a danger due to the
abundance of precipitation, and we should also not forget that they are used by children of
different ages (FIG 2); also take away useful area of the territory

— on the site there are steep slopes of the sites, which are hazardous. As a result, the school
administration puts up a “second fence” and this territory is difficult to exploit.
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In general, the irrational use of school grounds, additional fences and steep slopes on the
territory, can create problems with accessibility, safety and the irrational and functional purpose
of the space.

Urban planning problems and inconsistency of the project:

— the preliminary design does not correspond to the actual state of the building (there is no
running track, training and experimental area, parade ground, greenhouse);

— placement of the transformer substation and solid waste site at the main entrance; A solid
waste site can emit unpleasant odors and attract rodents and insects. (Mamedov S., 2021) This
can become a source of pollution and a threat to human health, especially if it is located close to
the main entrance.

— the entrance to the building is located far from the entrance to the site;

—a small number of entrances to the territory, not full coverage of the residential area;

— storm water from the school grounds flows onto the sidewalk;

—shade canopies are not provided in open spaces; (few of them);

—incomplete coordination with the road transport network (there is a part of the road into
the fence);

—not enough parking spaces;

— there are no places to load the school catering unit (the car drives along the sidewalk);

— failure to consider the main pedestrian routes on the school grounds, resulting in the
appearance of makeshift paths. (Fig. 2).

School grounds can provide a wealth of interest and resources for both personal and social
education. Such direct experience in observation, investigation and participation in design and
development of grounds helps pupils to be informed, responsible and enterprising (BC RK 3.02-
111-2012).
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Figure 2. Comparative analysis of the agreed preliminary design BINOM schools
(Astana st. A. Baitursunova 49A)
Note — diagram created by the author (Ozhet, 2024)
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The school territory as a third teacher is a rich and diverse continuation of the educational
space. Classes, events and sports competitions can be held here. In greenhouses, special gardens
and vegetable gardens, plants can be grown for scientific and educational purposes. Nature
inside and outside is important, since the landscaping of the school grounds has both a sanitary
and educational function. (BC RK 01-03-2013).

Scientific and technical problems:

— there is no provision for an air conditioning system or fresh air supply in classrooms
(except for specialized ones);

— there are no places for air conditioning.

Buildings with poor ventilation, inadequate lightning and acoustic conditions, and
unfavorable heating or cooling systems have direct consequences on welfare factors and impact
the larger environment.

Socio-economic problems:

— the formation of open “wells” in which large porches are located is not entirely justified
socio-economically, it is difficult to remove sediment in this space, the degree of comfort of its
use is low;

Common problems:

— absence (or very weak) connection of the elements of the master plan with the
architectural and planning structure of the school building.

The difference between the educational environment and a typical educational institution
is that in the first case, virtually every fragment of space has educational potential.

CONCLUSION

A growing body of research shows that the quality of the physical environment affects
users' stress levels, physical and mental health, and self-esteem. An assessment of the attendance
of school buildings shows that problems related to environmental comfort are common,
indicating the need to reconsider the necessary parameters. For school architecture to embrace its
important role in new educational goals, the design process must change to enable practitioners
to meet current requirements within local constraints.

By recognizing and actively working to address these modern challenges in new school
buildings, we can ensure that these spaces truly support high-quality education and provide
students with an environment that promotes their academic growth, overall well-being, and
prepares them for academic success. 21st century.
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