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Abstract. The article explores current trends in the development of preschool
architecture and identifies key challenges associated with the design of modern
preschool educational institutions. Special attention is given to architectural solutions
aimed at creating a diverse play environment and improving fire safety in kindergartens
located in the northern regions of Kazakhstan. A set of design techniques is proposed,
including approaches that are relatively new to domestic practice. These solutions
allow outdoor play spaces to be adapted for seasonal use, providing opportunities for
summer playgrounds and winter ice facilities, as well as incorporating modernized
architectural elements such as inclined planes, ramps, and straight or spiral tubular
slides. The growing demand for preschool education is driven by demographic
changes, the expansion of educational needs, and the increasing role of early childhood
development in modern society. Under conditions of social transformation, economic
complexity, and continuous technological progress, the formation of cognitive and
adaptive abilities from an early age becomes particularly important. As a result of
ongoing socioeconomic changes, the typological diversity of preschool educational
institutions in northern Kazakhstan is evolving. These institutions differ in operational
models, ownership forms, sources of funding, educational programs, and their
integration into the urban structure. Preschool education represents a foundational
stage in the development of a child’s basic knowledge, skills, competencies, and
personal qualities, forming a basis for further lifelong learning and development.
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OPTACBIH KAHI'BIPTY/bIH 3AMAHAYU YPAICTEPI
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Anparna. Makanada mexkmenke Oeiinei Mekemenepoiy apxXumekmypacvlH
0amuvlmyOobly 3AMAHAYU MeEeHOeHYUALAPbl Kapacmulpbliaobl HCIHe KA3ipei MeKmenke
Oeuinei Oinim Oepy Mmekemenepin xcobanrayza OallaHblcmbl Hezizel npooremanap
aHvikmanaowsl. Kazaxcmaunviy conmycmik oyipiepinoe opHalackau oaiabakuanapoa
mypai OUblH OPMACHIH KYPY2a JHcoHe opm Kayincizoiein apmmulpyea 0agbimmaneam
apxumekmypanvlk wewimoepee epexuie Hazap ayoapviiadsvl. OmanovlK madxcipude
YWiH canblcmuipmansl mypoe Heaya macindepoi Koca aneamod, Hcobanvly maciioep
KewleHi YChIHbLIaobl. bByn wewimoep awblk OUbIH  AlAHOAPLIH  MAYCHIMOBIK
navoanamyza betiimoeyee MyMKIHOIK Oepeoi, Hca3avl OlblH AlAH0Apbl MeH KblCKbl MY3
KYPbIILIMOAPLIHA MYMKIHOIK Oepedi, COHbIMeH Kamap Koeabey i ca3vblKmvlKmap,
namoycmap JicoHe mMy3y Hemece CHUPAIbObl KYObIpabl  Caauomap — Cuskmol
JHCAyapmMuLI2an cayiem snemenmmepin 0ipikmipedi. Mexmenke Oetiinei Oinimee OeceH
CYPAHBICMBIH apmybl 0eMocpausiblK o32epicmepee, Oilim bepy Kadcemminikmepiuiy
KeHeline Jicone Kaszipel Koeamoazvl Oananvly epme OAMYbIHbIH DONIHIH apmyblHd
batinanvicmol. Oneymemmix o3eepicmep, IKOHOMUKANILIK KYPOeniliK dHcaHe Y30iKCi3
MEXHON02USILIK, NPO2PECC AHCAROAUBIHOA MAHBIMOLIK JcaHe Dellimoeny Kabiiemmepin
Kanblnmacmulpy epme Hcacman bacman epexkuie mManvized ue 601aosl. OieyMemmik-
IKOHOMUKANBIK 032epicmepoiy dcanzacyvl Hamudicecinoe Conmycmix Kazaxcmanoa
Mexmenke Oetiinei Oinim bepy mexkemenepiniy Munoio2UANbIK apmypiiniei oamyoa. byn
MeKemenep AHCYMblC icmey Yyieiiepi, MeHUIK HblCAHOAPbl, KAPICLIIAHObIPY KO30epi,
Oinim bepy bazoapramanapul JHcane onapobl Kaiaiblk KYpblibiMed Oipikmipy 0oublHuA
epexuienenedi. Mexmenke Oetliinei 0Oinim Oepy-0yn OanaHvly Hezizei  OLNIMIH,
0az0bLIapviH, Ky3vlpemminici MeH JiceKe KACUemmepin O0amblmyobly Hezisel Ke3eni,
emip 6otivl 00an api OKblmy MeH 0amyOblH He2i3iH KYpatiovl.

Tyiiin ce3nep: koepxemOik wewimoep, @DYHKYUOHANObI — AUMAKMAHOBIDY,
banabakwanap, cayiem aoicmepi, scocnapiay weuimoepi.
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AHHOTAUMsl. B cmamve paccmampusaiomcsi cospemeHHvle MmeHOeHYul
Ppassumus apxumekmypbl OOUKOIbHBIX YUPEeHCOeHUU U ONpeoensiomcs Kaiouesble
npoonemvl,  CA3AHHLIE C  NPOEKMUPOBAHUEM  COBPEMEHHbIX — OOUIKObHBIX
obpazosamenvHulx yupexcoenuti. Ocoboe eHuManue yoensiemcs apXumeKmypHbim
peulenusm, HAanpasieHHvIM Ha Co30aHue pa3sHoOOPA3HOU U2posoli cpedbl U
NoBblUEeHUE NONCAPHOU 0e30nacHoCmu 8 O0emcKUX caoax, pPAachONONCEHHbIX 8
cesepubix peeuonax Kazaxcmana. Ilpeonacaemcs Komniekc npoeKmHuIX Npuemos,
BKIOUASL NOOX0Obl, OMHOCUMENbHO HOBble OJisl OMEeYeCmE8eHHOU NPAKMuKu. Dmu
peutenus no36oa0m a0anmuposams OmKpblmbsle Uepossvie NIOUWA0KU K Ce30HHOMY
UCNONB308AHUIO, NPEOOCABIAA BOSMONCHOCIU OISl JIEMHUX USPOBLIX NIOUA0OK U
SUMHUX J1€008bIX COOPYIHCEHUU, a MakKxce uHmespupys MoOepHU3UPOBAHHbLE
apxumexkmypHbie 1eMeHmMbl, MaKue KaK HAKJIOHHble NIOCKOCMU, NAHOYCbl U NpIMble
unu cnupanbHvle mpyouamsie 2opku. Pacmywuii cnpoc Ha 0owkonvHoe oopazosanue
obycnosnen oemozpaguieckumu UMeHeHUsMU, pPAcuUperHuem 00pa3zo8amenbHulx
nompebHocmetl u 803pacmaroujeli poivio panHe20 pa3eumusi pebeHKa 6 co8pemMeHHOM
obwecmse. B ycnosusx coyuanbHulx npeoopazosanuti, 5KOHOMUYECKOU CIOHCHOCHU U
HEeNnpepbul8HO20 MEXHON02UYECKO20 npocpecca hopmuposanue nOo3HABAMENbHLIX U
a0anmusHuIX CNOCOOHOCMeEll C paHHe20 8o3pacma npuobpemaem ocoboe 3Hayenue. B
pe3ynvmame npoOONHCAIOUIUXCSL COYUATLHO-IKOHOMUYLECKUX USMEHEHULL NPOUCXOOUM
passumue  Munoio2uYecko20 MH02000pasusi  OOWKONbHBIX — 00paA308amMeNbHbIX
yupeosicoeHull 8 ceseprom Kazaxcmane. Imu yupescoenus pasnuyaiomes no Mooenim
QyukyuoHuposanus, Gopmam coOCmeeHHOCMY, UCMOYHUKAM QUHAHCUPOBAHUS,
00pA308aAMENbHBLIM NPOSPAMMAM U UX UHMe2payuu 6 20POOCKVI0 CHPYKMYp).
HowrxonvHoe obpasosanue npedcmasnsem cobol OCHOBONONAZAIOWULL dMan 8
passumuu  6a306blX 3HAHUU, HABLIKOS, KOMNEMEHYUN U JUYHOCHHbLIX Kayecme
pebenka, hopmupys ocHosy 0715 OanbHeliuie2o 00yyeHUs U pazgumusl Ha NPOMANCEeHUU
8cetll HCU3HU.

KuaroueBble  ciioBa:  xydoowcecmeeHHvle — peuieHus,  QYHKYUOHATbHOE
30HUPOBAHUE, OemCKUe cadbl, apXUmMeKmypHvle npuembsl, NJIAHUPOBOUHbLE PEULeHUS.

* ABTOP-KOPPECHOHAEHT
Amncap Kaiizapos, e-mail: norach_98@mail.ru

https://doi.org/10.51488/1680-080X/2025.4-04

[Moctynuno 04 urons 2025; [lepecmotpeno 20 aBrycra 2025; npunsito 29 Centadps 2025

64


mailto:norach_98@mail.ru
https://doi.org/10.51488/1680-080X/2025.4-04
https://orcid.org/0000-0001-7556-807X
https://orcid.org/0000-0002-6418-2988
https://orcid.org/0000-0002-4642-682X

QazBSQA Xaoapumbichkl. Ned (98), 2025. Cayaer

ACKNOWLEDGEMENTS/SOURCE OF FUNDING

The research was conducted using private sources of funding.

CONFLICT OF INTEREST

The authors state that there is no conflict of interest.

During the preparation of this manuscript, the authors used artificial intelligence tools
(ChatGPT) solely for editorial assistance, such as improving phrasing and checking

grammar, spelling, and punctuation. All ideas, interpretations, and conclusions are the
responsibility of the authors, who take full accountability for the content of the article.

AJITBIC / KAPXKBIJIAHJBIPY KO3I

3eprTey Keke KapKbUIaHIbIPY KO3/epiH Maiijasiana OThIPHII KYPri3uil.
MYIIEJEP KAKTBIFBICHI

ABTOpIAp MYIENIEp KAKTBIFBICHI )KOK JET MAIIMICH/TI.

Makananpl JaiiplHgay OapbICBIHIA aBTOPIAp JKAaCaHIbl HHTE/UIEKT KypalJapbiH
(ChatGPT) Tek pemakiusiablK KOMEK MaKcaThlHAA TalJalaHIbl: TYKBIPBIMIAPIbI
KETUIAIPY, TPaMMaTHKAJIBIK, opporpadusiabiKk KoHE TBIHBIC OenTruIepiHAeri KaTelaepal
TeKcepy VIIiH. bapiblk wuiesiap, HHTEpIpeTanusiiap MEH KOPBITBIHIBIIAP aBTOpIIapFa
THECLTI, )KOHE OJIap MaKaJaHbIH Ma3MYHBIHA TOJIBIK JKayarThl.

BJATOJAPHOCTU/MCTOYHUK ®UHAHCUPOBAHUSA

HccnenoBanre mpoBOIUIOCH C UCITOJIB30BAaHUEM YaCTHBIX HCTOYHUKOB (DMHAHCUPOBAHUS.
KOH®JIUKT UHTEPECOB

ABTODBI 3asIBIISIIOT, YTO KOH(IIMKTA HHTEPECOB HET.

[Ipy TOATOTOBKE PYKOMHMCH aBTOPBI HCIIONIB30BAIM HHCTPYMEHTBI HMCKYCCTBEHHOTO
untesekta (ChatGPT) uckiounTenbHO A PEJAKTOPCKOM MOAIEPKKH: KOPPEKTUPOBKH
(hOpPMYITUPOBOK, MPOBEPKH TI'PaMMATHUECKHX, OpPorpadUuecKuXx M MyHKTYaI[MOHHBIX

omunOok. Bce HUACH, UHTCPIIPETAUU U BBIBOABI IIPUHAJICIKAT aBTOpAM, KOTOPBIC HECYT
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1 INTRODUCTION

Socioeconomic changes occurring in the northern territories of Kazakhstan have reshaped the
approach to organizing preschool education, affecting both the structure and classification of
preschool institutions. Modern preschool facilities demonstrate a wide range of organizational
models, which vary in terms of ownership, financing strategies, educational orientation, operational
formats, and their spatial relationship with the urban fabric.

In contemporary conditions, early childhood education plays a key role in preparing individuals
for life in an information-driven and technologically complex environment. Continuous social change
and the growing complexity of production and economic systems make it essential to form the ability
to learn, adapt, and respond to intellectual and technical challenges starting from preschool age.

The preschool stage lays the groundwork for long-term personal development, initiating the
formation of essential competencies, cognitive abilities, and individual characteristics. As modern
society undergoes accelerated cultural, technological, and international change, preschool institutions
gain strategic importance. In this regard, the architectural and spatial organization of preschool
buildings plays a decisive role, since the quality of the built environment shapes the educational
context and affects a child’s potential for future growth and self-realization.

The development of preschool architecture frequently lags behind ongoing transformations in
social life, culture, and education. Evaluating the quality of the architectural environment in preschool
institutions demands an integrated approach that reflects current societal demands, innovations in
pedagogy, and scientific and technological progress. Nevertheless, renovation strategies for existing
kindergartens often fail to account for present-day social conditions, behavioral patterns of users, and
the functional requirements of modern teaching practices.

A limited use of creative design strategies in the architecture of preschool facilities has resulted
in inflexible and repetitive planning solutions. These approaches generate uniform spatial
configurations with minimal typological diversity, failing to support contemporary pedagogical
practices. Economic constraints and cost-reduction policies have also diminished the architectural
identity of preschool buildings, producing visually homogeneous urban surroundings. The lack of
distinctive spatial accents and recognizable visual reference points within such environments
indicates an insufficient quality of architectural conditions for early childhood education and can
adversely affect children’s emotional well-being, potentially influencing behavioral patterns later in
life.

The design of modern preschool facilities calls for a holistic architectural model capable of
combining spatial adaptability, construction efficiency, and a clearly articulated architectural
character. Taking into account future development tendencies, this approach allows functional
requirements to be met while preserving the originality and uniqueness of the built form.

2 LITERATURE REVIEW

The article looks at features of coordinating architectural planning solutions as well as structural
factors connected to lost possibilities to educate kids active physical workouts. The essay also looks
at recent advancements in the design and production of these items.

The features of the subject-spatial environment for active motor activity within the framework
of a preschool educational institution are taken into consideration, depending on the age range of
students and the functional focus of the programs, according to conclusions drawn from the
theoretical knowledge and practical experience studied in the works of N.V. Lamekhova
(Lamekhova, 2019).

The study by Lamekhova N.V. (Lamekhova, 2011) examines materials from literary and
electronic sources of knowledge on construction and architecture, as well as materials on the design
of preschool educational institutions and buildings for recreational activities, including zones targeted
at preschoolers.
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The findings of social and psychological research are examined in Potapova T.V. works
(Potapova, 2004). The key components of designing areas in preschools that encourage vigorous
motor loads are noted. The vector of sustainable development of architecture becomes more important
within the framework of organizing and using zones of active motor activity.

According to M.B. Glaudinova's research (Glaudinova, 2024), the outdoor area of a preschool
institution functions as an educational environment in its own right; accordingly, the greater the
diversity and structural complexity of this space, the wider the range of stimuli it provides, thereby
enhancing children’s cognitive engagement and intensifying the overall educational process.

Experts stress that the primary suggestions outlined in Efimov A.V. works (Efimov, 2005) call
for considering the psychophysiological elements of development. An analysis of preschool
educational institutions' practices reveals that children start spending a lot of time in front of
televisions and other technologies, which unintentionally causes them to walk less throughout the
course of a typical day.

Belyaeva E.L. (Belyaeva, 1977) investigates the contemporary issue of human visual
perception of the urban environment. The particular and circumstances of this perception are
examined, along with theoretical preconditions for researching how architecture is seen. Visual
aspects of the city's architectural environment that have been objectively evaluated are examined.
Architects and art historians are the target audience for this book.

According to L.P. Bannikova's research (Bannikova, 2007), the general information of society
and the population's expanding educational potential, which aims to increase the volume of
knowledge of a modern person, dictate the urgent need to provide preschool education services for
children on a large scale.

As Kuznetsova A.A. (Kuznetsova, 2012) demonstrates in her report, it becomes relevant for
the forecast and development of a comprehensive model for the construction of a preschool
educational institution, taking into account the parameters of compliance with the functional and
flexibility of planning, constructive rationality, individuality and uniqueness of the architectural
appearance. The study's goal is to provide techniques, plans, and guidelines for organizing the
architectural layout of contemporary preschools using scientific data.

Arnheim emphasizes the unique characteristics of the cognitive process involved in the
perception of art (Arnheim, 1954). He starts out by stressing that aesthetic perception is an active,
creative process rather than a silent, reflective one. It may be applied constructively, such as in the
production of visual models, in addition to the restoration of items.

When incorporating life essentials into the general educational preschool program, thematic
reserves may emerge in the design of all kinds of group spaces as an addition to the general
educational and educational goals. As a result of the study, Lamekhova N.V. (Lamekhova, 2007)
states that the idea may be used as the foundation for both the design of the subject environment and
the architectural and planning structure.

The significance of Miklyaeva N.V.'s study (Miklyaeva, 2011) demonstrates that continuity in
education is a novel concept. It has to do with learning continuity until recently. It was thought that
the prior stage ensured the child's preparedness for learning at the subsequent level in terms of
acquiring knowledge, skills, and capacities. Furthermore, learning at a new level depends on the
student's amount of subject preparation. This attitude of continuity appears to be constrained in the
current level of the educational system's growth and does not encompass all aspects of the educational
process, including interactions between parents and teachers and between students and instructors.
Because of this, talking about continuity in education — rather than merely learning — is becoming
more and more common.

As shown in report of A.S. Kaidarov (Kaidarov, 2024), due to suitable sanitary and hygienic
conditions, pedestrian accessibility to all city components, and environmental factors, architectural
design solutions for pre-school educational institutions are becoming more and more appealing. All
of this calls for the creation of an architectural planning framework that embodies all the benefits of
urban living, accounting for building density and number of stories as well as the level of upkeep and
enhancement of educational facilities.
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Environmental events and human behavioral events in the environment are not the same thing,
according to study by N.A. Loginova (Loginova, 2006). occurrences that take place in a person's life
without that person's awareness or permission are referred to as environmental occurrences. Events
in human conduct are those that suggest the acceptance or rejection of any ideals.

Practical training should be regarded not as a supplementary component of the educational
process, but as its essential element, ensuring the formation of applied competencies, strengthening
students’ motivation, and facilitating their adaptation to real professional conditions, according ro
researches of K.O. Yun (Yun, 2025).

Gvozdikova T.A. (Gvozdikova, 2024) demonstrates in her report, the current shift toward a
human-centered educational paradigm has led to the strengthening of humanitarian principles within
academic curricula, which increasingly incorporate general cultural disciplines. The humanitarization
of education addresses two key objectives: the development of the individual and the fulfillment of
social needs. As a social institution, education functions to prepare competent professionals capable
of meeting the demands of contemporary society.

In addition to the planning solution, the proper choice of building materials should consider the
need to adapt international experience to Kazakhstan's conditions: as Zh.Moldamuratov
(Moldamuratov, 2025) writes in his works, the choice of technology should be based not only on
the type of defect but also on a thorough analysis of climatic loads and long-term economic efficiency.

3 MATERIALS AND METHODS

Contemporary preschool architecture is shaped by educational reform, social transformation,
and the growing importance of information processes. As a result, the design of preschool facilities
increasingly focuses on typological diversity, functional expansion beyond basic educational tasks,
and the creation of emotionally supportive environments. The use of modern compositional
techniques and architectural strategies allows preschool buildings to respond to urban social demands
while promoting children’s well-being and supporting families in the educational process.

The methods currently employed for organizing architectural planning solutions for preschool
institutions had to be analyzed in order to ascertain the paths of evolution and transformation of
sanitary standards for the design of spatial environments for educational institutions as a form of
organizing learning spaces and areas of social life. This was accomplished by an analytical assessment
of trustworthy data, a comparison of variables, and a comprehensive analysis and systematization of
existing foreign design experience.

A deep understanding of how contemporary preschool architecture balances local identities
with global influences forms the basis of the research. It examines scientific literature, architectural
projects, and publications in addition to examining creative and architectural methods and stylistic
trends used in preschool design. The goal is to identify conceptual approaches and trends in
architectural planning solutions used nationwide. To achieve these objectives, a set of analytical and
comparative research methods was employed, as described below.

In order to achieve the research objectives, a set of complementary methods was applied,
combining theoretical analysis with comparative and graphical techniques. The methodological
framework of the study is based on a systematic approach, which made it possible to consider
preschool educational institutions as complex architectural systems formed under the influence of
social, functional, environmental, and psychological factors.

The research employed methods of comparative analysis to examine architectural and planning
solutions of preschool educational institutions implemented in different climatic, socio-cultural, and
urban contexts. This made it possible to identify both common design patterns and region-specific
features influencing the formation of preschool environments. Particular attention was given to the
relationship between functional zoning, spatial flexibility, and the aesthetic qualities of architectural
solutions.

Analytical methods were used to study regulatory and normative documentation governing the
design of preschool educational institutions, including sanitary, hygienic, and safety standards. This
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analysis allowed the identification of contradictions between existing regulatory frameworks and
contemporary educational and architectural requirements, as well as the determination of potential
directions for their transformation.

The study also applied a structural—functional analysis of architectural spaces, focusing on the
organization of interior and exterior environments, their interconnections, and their adaptability to
changing educational scenarios. This approach made it possible to assess the effectiveness of planning
solutions in terms of spatial variability, multifunctionality, and the comfort of users of different age
groups.

In addition, graphical and modeling methods were used to visualize conceptual design
proposals and to illustrate the interaction between architectural elements at different spatial levels,
including urban planning, site organization, and interior layout. The synthesis of the obtained results
formed the basis for developing design recommendations aimed at improving the architectural
quality, adaptability, and sustainability of preschool educational institutions.

4 RESULTS AND DISCUSSIONS

Despite ongoing changes in social life, culture, and educational practices, a significant number
of preschool facilities continue to be designed and reconstructed on the basis of obsolete architectural
principles. Under conditions of educational reform, increasing societal expectations, and accelerated
technological development, the issue of evaluating the quality of the architectural environment in
preschool institutions becomes particularly relevant. In many cases, renovation strategies fail to
reflect contemporary social realities, everyday activity patterns of users, and the specific requirements
of the educational process, which leads to spatial solutions that do not correspond to current needs.

Insufficient integration of modern design concepts that emphasize the specificity of preschool
architecture has resulted in the widespread use of inflexible and repetitive planning schemes with
limited typological diversity. Such spatial configurations are poorly adapted to contemporary
pedagogical approaches and innovative educational models. At the same time, economic limitations
and the demand for fast and cost-efficient construction have contributed to the simplification of
architectural expression, the loss of individual features of preschool buildings, and the formation of
visually monotonous environments. The lack of expressive architectural elements and clear visual
reference points reduces the overall quality of the preschool environment and may adversely affect
children’s emotional perception of space, with possible long-term consequences for behavioral
development.

Figure 1 — Kindergarten in Vinh, Vietnam, recreational open space (a), classroom (b) (N.Ledeneva, 2022)

Visual perception plays a dominant role in early childhood, as the majority of information about
the surrounding environment is acquired through sight. Children demonstrate heightened sensitivity
to visual stimuli due to their natural activity and emotional openness. For this reason, the development
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of aesthetic criteria for preschool architecture and the formulation of evaluation indicators that
correspond to children’s psychophysiological characteristics are essential components in shaping
contemporary approaches to the design of preschool educational facilities. A striking example of a
modern approach to organizing the interior space of a kindergarten is found in Vinh, Vietnam, as
shown in Figure 1.

In preschool environments, children perceive and explore surrounding objects not only through
direct physical interaction but also through emotional responses to form, color, and spatial
composition. Ongoing transformations in preschool education, together with broader social changes,
emphasize the growing importance of architectural design as an active component of the learning
process. The expansion of informational demands and the focus on comprehensive child development
have led to increased complexity in the functional organization of preschool institutions, while
simultaneously generating new forms of social services and modes of interaction.

In addition to their primary educational role, preschool institutions that incorporate social
functions exert a noticeable influence on the surrounding urban district and contribute to the
formation of related subsystems. These include leisure-oriented activities-such as creative, cultural,
and educational events-as well as service-oriented functions aimed at addressing social needs,
supporting parents, and conducting consultations or seminars. The spatial organization of these
subsystems allows for use beyond standard operating hours, including evenings and weekends.
Integrating social services into the preschool building promotes multifunctionality, spatial flexibility,
and more efficient use of resources.

At the same time, the implementation of such an approach presents certain challenges, as
contemporary patterns of children’s behavior-characterized by greater independence and mobility-
require a reconsideration of traditional closed and rigid planning schemes. To accommodate diverse
developmental activities, preschool facilities incorporate thematic zones equipped with a wide range
of games and educational tools. An analysis of functional and spatial layouts shows that these zones
are typically included within each group unit. However, the duplication of equipment and materials
often leads to excessive density and visual overload.

Figure 2 — Kindergarten “Timayui” in Santa-Marta, Columbia, dinning room (a), recreational area (b)
(N.Ledeneva, 2022)

A more effective solution involves relocating rarely used equipment to a shared
multifunctional cultural center, where organized activities can be conducted under teacher
supervision. This approach provides children with additional space for free movement and creative
expression, while reducing redundancy within group units. The shared center may also accommodate
play equipment suitable for different age groups, including children temporarily attending from other
institutions. The intention is not to eliminate thematic areas within group spaces, but rather to
optimize their distribution and alleviate congestion in playrooms, sleeping areas, and changing rooms.
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The introduction of contemporary educational programs and innovative teaching methods has
necessitated adjustments to functional layouts, spatial interconnections, and aesthetic principles
within preschool environments. Evaluating the architectural aesthetics of modern preschool facilities
involves improving the quality of the informational environment, understood as a system of spatial
and visual elements that respond to children’s perceptual needs, support balanced development, and
stimulate creative activity. Children are naturally drawn to expressive and visually engaging stimuli,
and architectural elements play a decisive role in capturing attention, encouraging curiosity, and
fostering imagination. Accordingly, both interior spaces and adjacent outdoor areas should be
designed with equal consideration of their educational and aesthetic potential.
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Figure 3 — Kindergarten in Moscow, Russia, assembly hall (a), classroom (b) (N.Ledeneva, 2022)

Despite the achievements of educators and researchers, architectural interventions are
sometimes implemented hastily, resulting in solutions that do not fully correspond to users’ needs.
This is reflected in the frequent use of lightweight partitions, vivid finishes, or mobile furniture to
subdivide limited spaces, which often fails to create a comfortable and effective environment. A more
justified approach involves the clear differentiation of active zones and quiet areas, based on studies
of the psychophysiological characteristics of children in various age groups. Sensory richness can be
enhanced through the inclusion of tactile surfaces, color accents, large-scale graphic elements, and
diverse textures.

An analysis of socio-cultural and natural factors influencing preschool architecture made it
possible to develop an integrated concept of early childhood education that addresses the
psychophysiological needs of children across all age groups and strengthens the relationship between
humans and the natural environment. On the basis of this concept, a set of recommendations was
formulated, structured according to three interconnected levels of architectural and spatial design.

At the urban planning scale, the formation of a distributed network of preschool institutions
is proposed as a means of responding to contemporary social and spatial demands. This approach
focuses on ensuring universal accessibility and expanding the range of services provided, while
allowing for flexible modes of operation. Preschool facilities may function as independent buildings,
be attached to residential or public structures, or be integrated into existing urban developments.
Within this framework, preschool institutions are considered as elements of a broader system of social
centers that support family interaction, parental assistance, and leisure activities. Particular attention
is given to improving the architectural expressiveness of buildings in harmony with the surrounding
environment, maintaining safety and security standards, and designing outdoor spaces that perform
educational and didactic functions.
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Table 1

Acrchitectural and spatial recommendations for preschool institutions, structured by three interconnected levels of
design (author’s material).

Level Recommendations Key actions
Urban - Create a distributed network of preschool - Ensure universal accessibility and flexible
planning institutions; operational modes;
level Integrate universal accessibility and flexible - Integrate preschools with residential and public
operational modes; buildings;
- Integrate social functions for family support and - Expand social functions for family support and
parental activities; parental activities;
- Ensure safety, architectural expressiveness and - Ensure safety, architectural expressiveness and
landscape harmony. landscape harmony.
Site  level - Enhance ecological and functional qualities of - Integrate green roofs, living hedges and diverse
(preschool outdoor spaces; planting to regulate climate and improve
area) - Integrate access routes, parking and pedestrian aesthetics;

paths;

- Ensure safety and clear spatial separation of at sus
times;

- Use durable, contemporary materials
playgrounds, sport zones and landscaping.

for

- Organize access routes, parking and pedestrian
paths, ensure safe, clear spatial separation;
- Use durable, contemporary materials for
playgrounds, sport zones and landscaping.

Interior level

- Enhance the aesthetic quality of interior
environments;

- Introduce tactile surfaces, natural materials and
large-scale graphic elements;

- Offer dynamic, sensory-rich
environments, adaptable modules.

learning

- Create a balances environment of quiet and
active zones considering psychophysiological
characteristics of children;
- Improve indoor climate stability for green roofs
and microclimate controls.

The proposed design recommendations are systematized in Table 1, which presents a
structured overview of architectural and spatial strategies for preschool educational institutions across
three interconnected levels: urban planning, site organization, and interior environment. To enhance
clarity and demonstrate the interdependence of these levels, Figure 4 illustrates a conceptual model
of an adaptive preschool environment, highlighting the hierarchical relationship between planning
decisions, environmental quality, and functional flexibility. Together, the table and the diagram
provide a comprehensive framework for understanding how integrated architectural solutions
contribute to the formation of a safe, flexible, and development-oriented preschool educational
environment.

Distributed Network
of Preschool Institutions

Accessibility
Social Interaction

* Environmental
Integration

b

Figure 4 — Strategies for forming an adaptive architectural environment for preschool institutions (author's material)

Ensuring that all children in north regions of Kazakhstan have access to preschool education
carries substantial social implications. The development of a flexible, multifunctional network of
preschool institutions depends on expanding facilities with diverse operational models and
incorporating intra-block centers that provide comprehensive social services, such as childcare
placement, parenting programs, seminars, joint activities, and recreational opportunities.
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It is recommended to explore various approaches across ecological, functional, hygienic, and
psychophysiological domains to enhance both the aesthetic qualities of the interior and exterior
environments of preschool institutions and the architectural form of the buildings themselves.

To enhance the interior conditions of urban preschool facilities and improve the aesthetic
quality of their surrounding environment, environmentally sustainable design strategies should be
implemented. The integration of features such as green roofs and living hedges contributes to the
formation of visual landmarks and enriches the emotional and spatial experience of the preschool
environment within residential developments. In addition to reducing the impact of extreme climatic
conditions-such as heat accumulation in summer and heat loss in winter-green roof systems contribute
to the stabilization of indoor microclimate parameters, including temperature and humidity. At the
same time, they enhance the visual perception of the residential environment when viewed from
elevated points. The integration of climate-regulating elements into the building structure allows
interior conditions, architectural form, and the surrounding landscape to be considered as a unified
system.

The spatial organization of the adjacent territory plays a decisive role in ensuring safety within
preschool facilities. A well-structured arrangement of access routes and parking areas minimizes the
likelihood of traffic conflicts and emergency situations. To achieve this, the design should incorporate
clear spatial orientation and protective elements, such as designated parking zones for service and
private vehicles, architectural and landscape buffers, and the functional separation of pedestrian and
vehicular movements. An integrated lighting strategy further enhances safety and spatial clarity,
combining general illumination with accent lighting that emphasizes key architectural elements and
pathways. The use of energy-efficient and autonomous lighting solutions, including solar-powered
fixtures, becomes particularly important during autumn and winter periods, when reduced daylight
affects visual perception and color balance as shown in Figure 5.

Figure 5 — Outdoor lighting fixtures powered by alternative energy sources, low position (a), lighted letters (b), high
position (c) (author's material)

Improving the quality of outdoor spaces in preschool institutions can be achieved through a
comprehensive approach that combines spatial planning, landscaping, and the use of contemporary
materials. The expansion of pedestrian routes, including those partially integrated into the building
structure in the form of verandas or terraces, enhances spatial continuity and comfort. Thoughtful
selection of plant species and their combinations, together with modern landscape design techniques,
contributes to the formation of a favorable microclimate. The use of durable, high-quality materials
for playgrounds, sports areas, and pedestrian surfaces further supports climatic regulation and
functional efficiency.

Visual diversity within outdoor areas can be reinforced through the application of color
contrasts and geometric patterns in surface treatments, such as sand, gravel, elastic paving elements,
and natural stone. These techniques help attract children’s attention, structure space, and clearly
define functional zones. In addition, the integration of energy-efficient solutions such as sun and rain
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protection systems and elements oriented toward interaction with nature, including living corners and
winter gardens, plays an important role in enhancing the internal microclimate and overall
environmental quality of preschool facilities.
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Figure 6 — Examples of section arrangement, open planning (a), sectional planning (b) (author’s material)

The architectural environment of preschool facilities can be designed both internally and
externally, taking into account children’s active engagement with play areas and the importance of
facilitating physical activity. This approach broadens the possibilities for employing architectural and
artistic elements. Accordingly, before transforming functional walkways into stimulating and
educational zones for sports and recreation, these areas should be integrated with the building’s
structural components, as illustrated in Figure 6.

(@) (b) (©

Figure 7 — Proposal for roofing use for skating (a), roller coaster riding (b), throwing snowhballs (c) (author’s material)

Figure 7 demonstrates how the configuration of ground surfaces and intersecting slopes
organizes the architectural space of the site, creating an irregular open layout where planes flow
seamlessly into one another. This design approach supports the recreation of traditional winter
sledding activities and summer landscape arrangements. While such strategies are effective in
northern regions, they are not commonly applied locally, though they appear in international projects.
The presence of slopes and inclined planes within the volumetric-spatial composition reflects the
climatic conditions of northern areas, characterized by long, snowy winters and short, hot summers.
Incorporating ramps, sloped surfaces, and roofs that smoothly merge with the ground significantly
enhances the architectural environment, allowing the space to accommodate both winter sledding and
summer activities without affecting the interior climate.

Preschool sleeping areas are designed with varying levels of visual separation to promote
undisturbed rest. As shown in Figure 8, the room layouts subdivide the space into smaller, distinct
zones, allowing children to manage their personal areas and cultivate an early understanding of spatial
organization and order.
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Figure 8 — Proposal for the use of age differentiation and adjustable autonomy in the dormitory of a preschool
educational institution, final position (a), initial position (b) (author’s material)

Rooftops in preschool facilities, often used as additional walking or play areas, require robust
perimeter fencing and shade structures to ensure children’s safety. As noted by Demidova N.I.
(Demidova, 2009), the visual monotony and limited accessibility of surrounding architecture can be
mitigated through a series of small openings that maintain a connection with nature, coordinated with
planes of varying heights. These openings are protected by a vertical metal mesh. This rooftop design
strategy not only expands architectural and creative possibilities but also enhances the building’s
aesthetic appeal in densely populated areas while serving as a practical and cost-effective
compositional element.

To optimize the functional organization of preschool educational environments, Komarova I.1.
(Komarova, 2020) emphasizes the importance of designing spaces that are adaptable and mobile,
offer multifunctional capabilities, allow for spatial variability, support age-specific differentiation,
and provide adjustable levels of autonomy within the planning layout of the institution. The following
tactics can be utilized to put the previously discussed set of suggestions for enhancing a children's
educational institution’s architecture into effect.

Acceptance of both functional adaptability and geographic diversity. According to Lamekhova
N.V.'s writings (Lamekhova, 2017), the climatic conditions and seasonal shifts in northern regions
allow for more efficient use of preschool grounds throughout the year. For instance, an outdoor
amphitheater can serve as a venue for summer multimedia presentations, holiday celebrations, and
children’s theatrical performances. During the winter months, the same open space can be
transformed into an ice-skating rink, illustrating the potential for seasonal adaptation of functional
outdoor areas.

The application of the proposed approaches contributes to the creation of an adaptive
architectural framework for preschool institutions, capable of responding to current educational
demands and future transformations. From an architectural perspective, the formulated
recommendations provide a basis for assessing the adaptability and long-term effectiveness of spatial
and structural elements under changing functional, social, and environmental conditions.

The main conclusions of the study are systematized in Table 2, while Figure 9 presents a
conceptual model illustrating the interaction between societal factors and architectural principles in
the formation of an adaptive preschool environment.
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Table 2

Key conclusions and directions for the formation of an adaptive architectural environment of preschool educational
institutions (author’s material).

Ne Direction/principle Content of the conclusion Architectural significance
1 Interconnection with The architecture of preschool Requires continuous updating of
social changes institutions is closely linked to social,  architectural approaches and rejection of
scientific, economic, and technological rigid design models.
transformations.
2 . Buildings with inflexible planning Justifies the transition to flexible,
Need for adaptive . . )
X . structures become functionally and transformable, and adaptive spatial
architectural solutions conceptually outdated under modern solutions.
educational conditions.
3 . . Improving the quality of preschool Forms the basis for developing
Revising design hitecture d d ideri t desion strategies aliened
hodoloaies architecture depends on reconsidering contemporary design strategies aligne
met g traditional methods of forming the with educational reforms.
educational environment.
4  Formation of an adaptive The proposed approaches allow Ensures long-term efficiency and
architectural framework preschool institutions to respond to resilience of spatial and structural
current educational needs and future elements.
transformations.
5 Assessment of Architectural recommendations Enables systematic analysis of the long-
adaptability and provide criteria for evaluating the term performance of preschool facilities.
sustainability adaptability of buildings under
changing functional, social, and
environmental conditions.
6 Flexibility of the Transformable environments allow Supports multifunctionality and efficient
planning structure rapid adaptation to evolving learning use of space.
scenarios and organizational
requirements.
7 Systematization of Clear spatial organization regulates Enhances functional clarity,
organizational structure movement and interaction between communication, and diversity of spatial
children and staff. use.
8 Integration of Human-centered design ensures Improves aesthetic quality, emotional

architecture and
composition

physical and psychological comfort
through proportions, biophilic forms,
and color solutions.

perception, and communicative potential
of the environment.

The diagram illustrates the relationship between external societal factors and key architectural
principles that determine the formation of a flexible, human-centered, and functionally sustainable
preschool environment. The model reflects the conclusions summarized in Table 1 and demonstrates
how adaptability, spatial variability, and organizational structure contribute to the long-term
effectiveness of preschool educational facilities.

External Factors

Scientific &
Technological
Progress
Economic Educational
Conditions Reforms
Architectural Principles

Adaptability nsformable R Systematized Human-Centered
& Flexibility Planning Structure B Organizational Structure Composition

Outcomes

Long-Term Efficiency

Functional
Sustainability

Figure 9 — Conceptional model of an adaptive architectural environment for preschool educational institutions (author’s
material)
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Yakhno (Yakhno, 2022) emphasizes that the interior of a preschool facility should follow an
“open” planning concept, characterized by the presence of flexible, movable thematic areas designed
to accommodate children of different age groups. They are dispersed throughout the structure to
generate a variety of thematic zones that enhance the visual attractiveness of communication zones
and stimulate children's cognitive abilities. The availability of extra sporting items enhances students'
health, lowers the risk of sickness, and boosts enthusiasm in outdoor activities.

5 CONCLUSIONS

Summarizing in conclusion, it is important to emphasize that the architecture of preschool
educational facilities is deeply interconnected with ongoing transformations across multiple societal
domains, including social, scientific, and economic spheres.

Due to social, scientific, and technological progress, coupled with the modernization and
strengthening of the preschool education system, facilities with inflexible designs quickly become
outdated both functionally and conceptually. Revisiting and refining the methods used to create
architectural environments for preschool education is essential for advancing and enhancing the
design quality of these institutions.

To raise the communicative relevance of preschool institutions, a theoretical model for creating
such a space by defining norms for the ideal conditions must be devised.

1. The flexibility of the transformable structure is one of these needs. the ability of a school to
swiftly adapt its surroundings to suit changing learning circumstances. The workplace, as a
systematically organized activity, is always evolving, as are the rules and requirements for lesson
planning.

2. Systematization of organizational structure. The structure is responsible for two fundamental
tasks: dividing the space into discrete sections and guiding the children's movements. The appropriate
design of a preschool is ensured by interaction and the exchange of knowledge and information
between staff and child groups. A contemporary preschool institution needs close relationships
between all of its constituent pieces to provide diversity and avoid ambiguity.

3. Combining architecture with composition. Humanity, which ensures both internal and
external communication, should be the defining characteristic of the communicative production
environment of the modern period. "Humanity" in this sense refers to creating the most pleasant
physical and psychological settings for various preschool institution groups. This includes aesthetic
comfort, which is achieved through design techniques including the proportions of architectural and
design elements to the human body, biophilic shapes, and carefully selected colors. The development
of a visual solution for the space should take into account the objectives of information dissemination,
corporate self-identification, the creation of an aesthetically pleasant environment that engages the
teacher and child, and a representational function.
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